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SOME EXPERIMENTS IN THE DESTRUCTION OF
DEFECTIVE POM-POM AMMUNITION.

Pholo it

Phata 2

DEFECTIVE POMPOM AMMUNITION
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REPORT ON SOME EXPERIMENTS IN TIHE
DESTRUCTION OF DEFECTIVE POM-POXN
AUMNUNITION,

By Carv. P S, Gues, R.FE,

ORDERS having been received to destroy, in the best way possible, a
cousiderable number of rounds of defective pom-pom ammunition,
the following experiments were carried out by the writer and an
Ordnance officer, assisted by some N.C.0O.'s. s the results were not
a little instructive (as well as exciting) and may be of interest to others,
a detailed account is given herewith :—

Experiment No. 1.—The ammunition is packed in wooden boxes of
8o rounds each. To aveid the trouble of having to opeun each box,
our first endeavour (which was purely tentative as we had no idea of
what the result would be) was to try the effect of a half slab of gun-
cotton placed on the outside of the box, which was placed on its side
in a rocky donga,

Delails—Charge = half slab of guncotton with t oz guncotton
primer and 3’ of safety fuze, placed on outside of box and tamped
with four sandbags on top and four at sides of box.

Resulf.—The result was not 2 success.. The ammunition was
found in every stage, some quite intact, some cartridge cases blown
to bits, some full or partially full of wnexploded cordite, others with
unexploded caps and no cordite.  As far as could be ascertained none
of the shells bad been broken, and they were Iying about probably in
a “live” condition, ie., the shells were liable to explode if dropped.

The lesson to be learnt was the necessity of destroying the “ shell
end " of the ammunition, and letting the cartridge cases (with their
cordite contents) join in the médde if they would.

Experiment No. 2.—-In this experiment quite a different procedure
was adopted., The ammunition was taken out of the cases and laid
nose to nose in rows on the rocky bed of a donga, first two rows of
50, then four half slabs of guncotton laid touching each other down
the centre, so that the guncotton was in contact with the shells, then
two more rows of 30 rounds each, the whole being tamped with
six sandbags and stones, and on the top of everything a large bundle
of wire netting about 1o’ long and 4 in diameter, used for blasting
purposes.

Resull—The result was very successful ; on the rocky bed of the
donga where the explosion took place, nothing was to be seen.
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Some minute portions of cartridge cases, found in the vicinity, pointed
to the complete detonation of the cordite, while the absence of any
shells indicated that the object in view had been obtained ze. the
breaking up of the “ shell ends™ of the ammunition.
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This method, though altogether successful, was very expensive in
guncotton, ie. two slabs had only destroyed 200 rounds (vecessitating,
at the same rate, a very large number of slubs for the total amount
awaiting destruction).

Experiment No. 3—In the next experiment therefore the number
of rows of ammunition was increased 1o six, with about 28 rounds in
arow re. a total of two boxes. In addition two complete unopened
boxes, were placed one each side of the pile (see Plolo 1).

The charge of guncotton, two and a-half slabs in this case, was
placed on the top of the rows, the whole being tamped with 10 sand-
bags and a bundle of wire 10"x 4. The guncotton primer was placed
in the centre slab with 37 of safety fuze.

We watched the result from the shelter of a sangar on the top of a
neighbouring kopje, about 1 mile away.,

Reswult—The result was a tremendous explosion.  The coil of wire
was carried aloft on the crest of a dense column of smoke to a height
of about 200'—a fine spectacle ! Shells however whistled in all
directions and five distinct explosions took place, the most distant
being some 500 yards from {he scene of the charge. This was pro-
bably due to the two unopened boxes, which it was hoped would be
destroved in the general conflagration.



1911.] DEFECTIVE POM-POM AMMUNITION, 393

As in the previous experiment, nothing was to be found in the
immediate vicinity of the charge, but several live shell heads, lying
about among the rocks, showed plainly that the right solution had
not yet been arrived at.

Lxperiment No. 4.—In this experiment we decided to discard the
wire netting {which merely made aerial voyages and did nothing in
the way of confining the splinters) and to place the ammunition in
trenches, so as to localize the effect of the explosion and create a
crater in which subsequent charges might be placed.

Two trenches were accordingly dug about 12" apart (each being
153" wide and ¢/ long and about 2’ 6" deep), in which eight rows of
ammunition were stacked “nose to nose " as before.

The charge (per trench of 760 rounds) consisted of nine slabs of
guncotton, cut i halves, and placed against the shell heads, the
whole being tamped with 12" earth, Nineteeu boxes of ammunition,
i.c., 1,520 rounds altogether, were placed in the trenches.
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The above diagram shows arrangements for firing the charge,

Everything being prepared, we sent the natives to the shelter of a
neighbouring farm, while we betook ourselves to our eyrie on the
hill, (some 200’ above the donga and 1 mile from the charge) where
we had previonsly taken the precaution of providing some head
cover of two sheets of corrugated iron over the sangar,

The explosion was very fine. [ had just Jooked over the parapet
and pressed the bulb of my camera, when a cry of “Jook out”
reached me from my next-door companion. At the sume time a
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shell burst on cur right flank and a large splinter struck the rool of
our shelter fairly in the middle, fortunately without penctrating the
corrugated iron.

The air was alive with things whistling and rotating and obeving
various centrifugal, centripetal and other compeliing forces, but from
our coign of vantage we only saw one other shelt actually burst.

The owner of the neighbouring farm (about ) wile distant) told
us alterwards, that he had scen five shells bwst; one alighted on
the roof of his stable (but did not penetrate) while the native boy
inside nearly died of fright, thinking every moment was going to be
his last.  One unexploded round (cartridge case and shell} was found
near the larm, giving some idea of the force of the explosion.

Result.—In the crater (17"'x14'x3" deep, which elicited many
“waghs" of astomishment from the natives), a number of unexploded
rounds were found, in some of which the shell had been driven
3" into the cartridge case without exploding. A certain number of
unexploded shells were also to be seen Iying about in the vicinity.

At this stage we gave up the problem of any efficient ¢ demofifion,”
or detonation of the ammunition. We had spent two long hot
mornings, used up 23 slabs of guncotton, 7 primers, some 23" of
salety fuze, 16" of instantancous fuze, several sandbags, and we could
only point, on the asset side, to some 1,568 rounds expended and
certain amount of experience gained, and 1t was decided therelove to
discoutinve this wethod of destruction.

Accompanving Photo 2 shows explosion No. 4.
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DEMOLITION OF GIRDERS.
By Major J. C. Marnrses, RI%,

Trie present textbook gives directions how to caleulate the charge of
guncotton required to demolish a girder, and extensive trials have
proved their correctness. They involve, however, the measurement
of the section of the girder, and it is not difficult to conceive of cases
when this would be a dangerous or even an impossible task, to say
nothing of the time it would alwayvs take to do. On active service
bridges mayv, and will, iave to be destroyed by night and in as short
a time as possible.  In all probability no calculations would be done
in such a case, the officer carrying out the demolition would on
arrival at the bridge hastilv glance at it, guess at the charge and then
add a large percentage of explosive in order to avoid failure.

But it may be necessary to study economy of explosives, and in
any case it would certainly case the mind of the aforesaid officer
before the explosion, if there were some simple expression for the
charge which required the minimum of measurement and arithmetic,

According to the textbook directions, the charge required depends
upon the breadth and thickness of the various parts which go to make
up the girder.  But the section of the girder according to type de-
pends upon the spun, the depth, and the load it has to carry,
Therelore the charge should be some [unction of these factors. The
general form of this expression has been found to be

L

charge:kD-... ........... e (1)

where L=span of girder in feet
W =breaking weight in tons
D=depth in feet
k=a coefficient.

In almost every case L and ID can casily be measured, or a fairly
accurate approximation to them can be made. The coefficient %
depends upon the type of girder, and values can be obtained for it by
equating to the charge, as worked out by the textbook method, once
the breaking weight is known. This latter however cannot be deter-
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mined by inspection and it is Impossible to give a value which will
include all cases, but, by making certain assumptions, it Is possible to
give a value to W which will include a fair range of the ordinary
type of girder bridges, and the expression (1) will then give resiilis
of sufficient accuracy. It must always be remembered that we are
not dealing with an exact science, what is aimed at is to arrive at a
charge which will cut the girder with certainty and without undue
expenditure of guncotton.

Girder bridges are met with mostly on railways, and one of the
most usual types is the plate girder for small spans.

To obtain the requived expression for girders of this type the
following arc the assumed data :—

Spans, from 20’ to 8¢’ of 47 81 gauge.

Load, 2°67 tons per foot-run of single line.

Factor of safety, 8.

Charge, expressed in service slabs of guncotton (* guncotton,
wet, slabs, field, 13-02."), including the allowance of 50 per
cent. for the presence of the encmy.

On the above assumptions the general expression (1) becomes

This will give the charge necessary for each of the two girders amd
it must be placed near an abutment, being divided up and fixed to
the girder in the manner described in the textbook.

Where one girder has to bear the whole load of a line of railway,
e two girders carrving a double line, or a central girder carrying
half of two single lines, the amount given by expression {2) should
be doubled.  This will however give rather more than the necessary
charge.

FFor spans between So' and 200, fairly accurate results are obtained
from the expression

Hxpressions (2) and (3) are primarily intended for plate girders but
they may also be used for lattice and box girders with a fair amount
of accuracy, the results given being generally more than the textbook
charge,

The accuracy of these expressions may be judged from the follow-
ing table which gives instances of existing bridges or of girders of
requisite strength taken from catalogues (—
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i | Texthook 2 or
| iexibook 14
< il Charge 3 5B
Girder. i " Fa“ in Slabs 1 .- according Remarks.
[ | +30 | 248 ®
30 per
| cent. 10 span, donbled
! | if necessary,
i :
e e _|_ R |___ R
Plate, Single line 30 ‘ 21 | 20 Example MLE.
. : Part IV,
£ 1 24 ] | 16
v " 28 | 18 18 From Dorman
i Long's Cata-
o o 10 | 20 24 logue. Depths
. I of girders
1 Al I 32 | 23 23 \'ﬂr}"
" EH . ! JO ‘ 30 27
. " ‘ 40 3 21
. }S.E,C. Railway.
. Centreof twolines 40 40 £2
.. Double line 45 | 15 62 "
. Single line 56 42 12 .
> " o 84 81 }S.H.C. Railway,
., Centre of two lines| 170 140 160 Medway bridge.
o Single line 100 55 53 C.P. Railway.
" - 35 25 36 Caledonian Ry.
Lattice. Single line 50 13 213 From Bridge
: Manual
" Double line ... 120 83 %o _
.] S.E.C. Railway,
. . 144 G1i is - Medway
bridge.
" » 171 102 162
Box. Single line o 28 17 21
i From Dorman
. o - ‘ 40 3t 16 Long's Cata-
: lowue.
" 6 . 49 33 y

For railways of other than standard gauge the charge will vary in
proportion to the gauge.
The application of an expression of this kind to girder road bridges
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is a more difficult task on account of the varving loads which these
bridges are built to carry. For first-class road bridges, up to 30’ span,
carrying such traffic as traction engines, the following expression may
not be very far wrong 1 —
BL?
160X 1)

.................... P 1)

where B=Dreadth of bridge in feet
~=span in fest
ip=number of girders
D=depth of girders in feet,

It is true that this expression requires some arithmetic in working,
but the measurements can all be taken very quickly, The results
given by (4) in the case of three bridges were : —

{@). Texthook charge 19 slabs, expression z7.
(é)' 1 *r 33 1y Ly 30'
({)' E L] Pl n £ I"}'

As it has been somewhat difficult to find examples of this type of
bridge which permitted ol proper measurement, possibly some
officers in other places may find time and opportunity to check the
accuracy of the expression.
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SOME RECENT DEVELCGPMEXNTS IN THE DESIGYN
AND CONSTRUCTION OF EARTHEN DAJS.

Ay Carr. A, Fr. Garxerr, R

CONSIDERABLE attention has been devoted in India during the past
10 or 15 vears to the theory and construction of earthen dams for
impounding reservoirs, and it seems desirable to put on record the
expericnce gained, especially as no comprehensive account of recent
developmeuts appears to have vet been published. Larthen dams
have Dbeen built in India by the thousand from time immemorial.
There are said to be over 4o,000 in the Central Provinces alone, and
there are countless numbers in the Madras Presidency, and mauny
more in Rajputana and Bombay. Most of these are small village
tanks with catcliment areas of a few acres only, but on the other
hand there are several native dams of quite large dimensions, holding
up sometimes as much as 3 or 4 square miles of water. The
large majority of these native tanks have been built for purposes of
storing the monsoon rainfall for irrigation ; muny of the smaller ones
are used as sources of water supply for drinking purposes by the
villages near to which they are situated, whilst a few of the larger ones
in Rajputana seem to have been constructed chiefly as pleasure lakes
by rajas of a bygone day. There is little or nothing to be gained by
a study of these native tanks. There is no cvidence of scientific
design. The cross sections of the dams of the larger and successful
works are usually exccedingly heavy, while numbers of the smaller
works are breached every vear. It is, however, only comparatively
lately that earthen dam construction has been taken up on a con-
siderable scale by Government, and the subject scientifically stodied.
‘Two important prmuples profoundly affecting the design of earthen
dams and reservoirs, have recently been enquired into. The first of
these is the investigation of the line of hydraulic saturation
in a dam, and the second is the evolution of formulw to allow, in
calculating the waste weir, for the temporary storage of flood water
between the full supply level of tank and the high flood level.  The
first affords for the first time a criterion by which the sufficiency of
the cross section of an earthen dam may be judged, while the second
has led to a far more correct appreciation of the true principles on
which the waste weir should be designed, and has resulted in the
saving of large sums of money.
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L this paper it is proposed to deal with :—

I The design of the cross section of an earthen dam,
giving examples of successful practice in India, and a
brief account of the recent experiments on the line of
hydraulic saturation.

I1. The design of the waste weir with an account of the recent
flood storage formulie,

I1I. Other miscellaneous matters in connection with the subject.

L—THre DesiGN oF AN EARTHEN Dad.
An earthen dam may fail in four ways :—

(3). The earth may be cut away, or scoured by wave action, and
the dam breached.

{2). An excessively high flood may cause the water level to rise
over the top of the embankment.

{3). Water may percolate through a hole in the bank, and
gradually enlarge the passage until the work fails.

(4)- The earth work of the dam may slip, or it may subside or
settle down,

Failures under (1) are prevented by protecting the inner slope.
The cheapest method is usually to provide dry stone pitching from
9" to 12" thick, but, on a well-consolidated bank, concrete is sometimes
used. The latter practice is, however, somewhat risky as any slight
settlement in the bank will cause bad cracks in the concrete. For
low banks, branches of trees well pegged down afford a good though
temporary protection. In the case of small works, where the pre-
vailing winds blow away from the dam and the carth is fairly good,
1o protection at all may be necessary.

In laying pitching certain precautions are necessary. If the dam
will be exposed to strong winds blowing over a considerable area of
the impounded water, waves will be generated which will tend to
wash out the earth between the joints of the pitching, which will
then subside and may cause a failure of the work. It is therefore
most necessary that the joints of the pitching should be kept as close
as possible, especially at the under side where the stones rest on the
earthwork. 1f, as is often the case, the stone be of such a character
as not to admit of close joints being casily made by asimple hammer
dressing, it is advisable to lay down a 3" or 4" layer of coarse gravel
or stone chips between the earthwork and the pitching, If the earth
tends to be washed out by wave action, the dam will give constant
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trouble, and it is well worth while to spend a little more money to
begin with to avoid all risk of such difficulties afterwards. The
pitching may be left quite rough on the face. This may not look
very neat, but it tends to break up waves, and is therefore rather an
advantage than otherwise.

Failures under (2) can of course only occur from inadequate waste
weir provision, or a bad subsidence of the earthwork,

Failures under (3) are not very uncommon, Holes may be left
in the bank owing to faulty supervision during construction, If large
clods are allowed in a bank, there will be interstices through which
water may percolate and so cause failure,  An instance of this came
under the writer's notice about three years azo. The bank about 33’
high had been somewhat hurriedly constructed during the hot dry
weather. The earth was a clayey loam and had been baked ex-
cessively hard by the Indian sun, and the labour of breaking clods
was therefore heavy. In fact it was almost impossible to secure
thorough consolidation even by repeated rolling.  On the bursting of
the monsoon the reservoir filled up to about 10’, and the work then
failed from percolation. It was stated that the water could be
actually heard gurgling through the bank. Au examination of the
cross section of the dam subsequently showed that although there
were very few clods over the specified size of 37, yet there were
numerous interstices between the smaller clods. Holes may also be
formed in the bank by the burrowing of rats and other animals, or by
the decaying of roots of trees. For this reason trees are not allowed
to grow on the banks. If the banl is built of 2 clavey soil, large
cracks may be found in hot dry weather through which water
may percolate and cause failure.  For this reason some authorities—
e.g. Fanning—object to puddle altogether in the embankment, and
prefer a mixture of clay, sand and fine gravel. Yet another way mn
which percolation may oceur is by creeping along the junctions of
earthwork and masonry. .\t these places it is necessary to take
the usual precaution—to leave the back of the masonry as rough as
possible, and to ram the carth tightly against it—and to provide
staunching or creep walls at intervals,

The consolidation of the earth is a most important matter. In
English practice it is uswal to rely entirely on the puddle core to
prevent percolation, and no special precautions are taken about the
consolidation of the rest of the earthwork. Where puddic of as
excellent a quality as is obtained in England is available, this method
gives very good results, but in other parts of the world it often
happens that no such first-class puddie clay can be obtained, and it
thus becomes necessary to provide not merely a puddle core, but 2
substantial hearting of the best clayey material available. Also in
tropical countries there is a risk of a puddie core becoming dry and
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cracking, and it is therefore better to provide a more massive hearting
of 2 somewhat less clayey material, and to restrict the use of puddle
to portions of work lving below the ground where moisture will be
better retained. In parts of India the system has been tried of
constructing the whole dam of clay, but recent experience has shown
that this js a great mistake as will be mentioned bzlow.  Assuming
then that a substantial hearting of clay is to be adopted, the object is
to secure as thorough a consolidation as possible into one homogeneous
mass. [t 15 usually specified that no clods over a certain size, sav 3",
are to be allowed in the bank, that the earth is to be laid in 6" layers
sloping slightly inwards, and that each layer is to Le thoroughly
rolled or rammed until well consolidated. 1t is a disputed point asto
whether it is desirable to water the earthwork or not, On the one
haind 1t is claimed that wetting the earth softens it and secures better
union between clod and clod, while some authorities state that, as
carth expands when wetled, it is much better to construct the bank
dry, so that, when 1t is eventually wetted by rain or by the filling of
the reservoir, the earth will e\lmnd aud a much more solid bank \\lii
be obtained than if it were originally (:onstruttcd of damp earth. For
low dams, not holding up more than 25" of water, experience shows

that watering is usually unnecessary, but the whole matter is merely
one ol proper consolidation and prevention of percolation. No
interstices must be left through which water can percolate. This
condition cau be secured cither by thorough rolling when the carth is
in a damp and plastic condition, or by breaking up the earth into
sinall lumps not exceeding 17 in diameter and rolling dry. It has
even been propesed to lay puddle in the lovm of dry powdered clay
well ranmmed.  This would probably be very effective, and would
form a very dense and compact mass of clay when wetted, but the
expense of so finely dividing the dry clay before laving would
generally be heavy. The consolidation must be frequently tested
during construction by digging into and examining the newly-erected
earth, and that amount of watering and clod breaking carried out,
which actual experience of the particular earth being used shows to
give the best consolidation. 1t is dangerous to use a very clavey
earth dryv, as such material forms hard lumps which it is almost
impossible to consolidate even by heavy rolling. On the other hand
a more loamy earth, even when dry, is more or less friable, and can
often be closely conselidated by rolling. In anv case it is not
advisable to raise the bank more than about 30" in one vear, 50 as to
allow the rain to penetrate the whole bauk, and so help to consolidate
the lower portions of the work before raising the dam to the full
height. It is stated that better consolidation can be obtained by
dmmfr laden carts over the earthwork than by ordinary rolling, and

Fatd
an Amﬁ,nmn writer recommends that diagonal bands be fixed on the
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rollers. A 6 or S-ton steam roller is very useful for large banks. Too
much care cannot be taken in the proper consolidation of the lower
layers of a big earth dam, and numerous are the failures which have
occurred from percolation,  All earthen banks settle more or less
when the reservoir fills with water, however much care may be taken
over the consolidation, and it is necessary to allow for this during
construction by making up the bank to a higher level ; an allowance
of 1" to 11" per foot of height is vsually sufficient.

Failures under (), due to slips, require more detailed examination,
and it is along these lines that recent investigations have been made.
Long practical experience has shown that a section under certain
dimensions is lable to slip, and most of the textbooks lay down that
{he front or water slope should be about 3 to 1,and the back or outer
slope 2 to 1.

The top width, they state, should be 6’ for a small dam, up to 10,
12" or 15" for larger works.  In all earth banks, a danger to be guarded
. against is a slip of the earthwork, and as the angle of repose of wet
carth is less thau that of dry eartlhy, it has been the usual practice to
make the inner slope, which is necessarily saturated when the
reservoir is full, flatter than the outer slope. It has, however, been
recognized that for high earth dams, to hold up say over 23" of water,
this section is inadequate, and cither horizontal berms have been
added on the back slope, or the slope itself has been flattened in an
arbitrary manuer, see Mg, 1, which is taken from Colonel Scott-
Moncrieffs Water Supply of Barracks and Canlonmenis. Recently,
however, o considerable advance has been made. Mr. 11, Chief
Engineer in the Bombay Presidency, took up the investigation of a
number of slips which had occurred on the back slopes of several
reservoirs in the Bombay Presidency, and the results of his enquiries ‘
are to be found in paper No. 17 of the lrrigation Counference, Simla,
1904, and also in 2 Bombay technical paper published by him in 1909.

The method of investigation adopted was to sink a series of pipes
along a cross section of the dam, and then ascertain the height to
which water rose in these pipes. It is evident that below the water
level in the pipes, the carthwork in the dam must be completely
saturated.  Joining the water level in the various pipes by a line, the
line of hvdraulic saturation in any given dam is obtained. In Fig. 2,
which is a cross section of the Mukti tank dam, the position of six
such pipes is shown, and the line of hydraulic saturation is shown m a
thick chain-dotted line. The straight line joining the maximum
water level inside the dam with the outer toe of the dam, is the
“hydraulic gradient” and can be easily followed. Mr. Hill tound
that in all cases where slips occurred the hydraulfic gradient was
steeper than 1 in 4. When it was flatter than 1 in g there were
no slips.
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Mr. Hill gives the following list of reservoirs in which slips have
been observed :— '

Nae of Worl:. Depth of Water Hydiaulic

Lielow Crest. Graelient,

Waghad .. .o, 83 27 to |
Nhasvad ..., &7 I o
Nehr oo, (gle] 3'00 ,, 1
Ekruk oo, 53 348, i
Ashti vl 50 309 , t
Bhadalvaldi .................. 44 3750, I
Shirsuphal ... 43 270, 1
Pashan ........ccocoiieals 40 34 0, I
e e 43 3, I
Matoba v wonivevvienns . 39 34 o I

Of these, the first five slipped badly while the last five slipped at the
outer toe. Mr, Hill continues * The slips at these banks seem to
show that the limiting height for safety for the cross section adopted
had been decidedly exceeded for the tanks with 50’ depth or over,
and just passed for depth of about 4o'. When suitable berms are
added at the rear of these 50" depth banks, the slipping is stopped.
The addition of the berms reduces the hydraulic gradient to about 1
in 4. In addition to this Indian experience, valuable information is
avallable in the report of the Board of Engiueers in America
appointed to consider the proposal that part of the Croton Dam
should be of earthwork. The DBoard took observations of the
saturation of the earth of six earthen dams from 50’ to 9o’ total
height and found as follows :—

That the embanknents were always completely saturated as tar as
the puddle wall; that moisture passed through the puddle wall with
a loss of head of about 10’ ; that the line of saturation to the rear of
the puddie wall varied with the material ; when watertight the slope
was 33 per cent., or about 3 to 1, and, where very porous, 10 per cent.,
or 1o to 1. They deduce from their observations that, with carefully
selected material, a drop of 17 per cent. of the head in the reservoir
may be expected at the puddle wall, and a slope saturation of 23 per
cent., of 5 to tin the rear of the bank.”

Mr. Hill's final conclusion is that it is not sale to construct a high
earthen dam of clayey materials alone, but the full significance of the
results of his investigations seems to be hardly yet appreciated, In
the table below, ten of the principal Bombay tanks bave Leen
arranged in order of their clayeyness—so to speak.  Thus the dams
of the first five tanks consist entirely of clay. The hyvdraulic gradient
varies from 5 to 1 to 2'7 to 1. It will be scen that all these bauks
slipped except No. 3, in which the hydraulic gradient was 5 to 1.
The case of No. 5 is interesting, as the water level was gradually



Dopth  Dbe-

Number.| Name of Dam. Nature of Bank. :;( ())l?et. Rear Slope. Io(\z'rc\s\v;eir gﬁ::{{;‘:ﬂf Remarks.
1 | Waghad Entirely clay, bank all like good — — 83 27 to 1 | Slipped badly, extensive repairs
puddle. with large masses of dry stone
drains were executed.
2 | Nehr......... Entirely clay ...oooiiii s, 3to 1{2to 1 60 3 , I |Slipped badly and a berm was
added.
3 | Wadshivne | Entirely clay mixture, 2 black soit [ 3 ,, 1|2 ,, 1 39 5 ,, 1 | Has apparently given no trouble.
and 1 moorum in centre, I
moorum and 1} black soil in
casing.
4 | Matoba......| Uniform clay...............ooeeen 3, 113, 1 39 3°4 , I | Slipped slightly at the outer toe.
5 | Pashan....... Mostly clay with puddle wall...... 30, ]2, 1 40 3'4 ,, 1 | Depth stored was increased until
a slip occurred in downstream
toe, whichwasthenstrengthened.
6 | Mhaswad ... | Selected clayey earth hearting—| 3 ,, 112 ,, 1 67 3 ,, 1 | Slipped badly.
mixture of earth and casing.
7 | Mayni ...... Selected earth and moorum on | 3 ,, 1|2 ,, I 42 5 oy I — —
well-drained moorum founda-
tions.
8 | Unkal ...... Upper side and hearting of clay | 2 ,, 1|2 , I 42 35, I | Constructed in 1893 and has given
downstream side good drain- no trouble.
age material.
9 | Mukti ...... Selected earth hearting slopes |21, 1 |2713t0] 55 2:8 ,, 1 | Oneofthebest banksintheDeccan
I to 1 moorum outside. and has never given trouble.
10 | Parsul Retentive clay hearting slope 143 ,, I |2 to1 53 3 ,, 1 | Has given no trouble—drainage

to 1 moorum outside, Dry stone
drain extending well into bank.

is very complete.

[r1161
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raised il a slip occurred, with a hydraulic gradient of 34 to 1.
This 1s, however, not @ very high dam, the maximum depth of water
being onlv 4o, It is therefore quite clear, as pointed out by Mr.
Hill, that it wiil not be safe to construct any high dam entirely of
clavey material, unless the hydraulic gradient is at least 5 to 1. But
an examination of the statistics for tanks Nos. §, ¢ and 10 shows that
with porous backing and effective drainage arrangements, high dans
may be safely built with hydraulic gradients as steep as, or cven
steeper than, 3 to 1. The case of No. ¢ is particularly striking. The
bank cousists of a sclected clayvey earth hearting with 1 to 1 slopes,
and moorum cutside {moorun is a very porous red gravelly earth),
This dam is said to be “one of the best bauks in the Decean aud has
never given trouble”  Yet the hydraulic gradient is only 28 to 1.
A cross section of this dam is given in fg. 2. Anexamination ol the
line of saturation shows at once the reason why this dam has stood
so satisfactorilv. It will be seen that half-way down the back slope
there is over 307 of dry moorm above the line of saturation. It is
evident that this will be more than ample to check any tendency to
slip on the part of the selected hearting. The line of saturation
starting from the water level dips rapidly down through the inside
moorum slope, till it reaches the clay hearting, when it flattens to
about 1 10 3, but directly it gets through the hearting, it dips suddenly
down at au angle of about 45° to within 10" of the original ground
line, and then runs out af about 1 in 6 to the outer toe of the dam.
Compare this with FZg. 3 in which the line of saturation in the
AMatoba dams, a typical all-clay bank, is given.  Instead of 30" of dry
moorum, there are 10’ of clay only to prevent slipping. Yet the
hydraulic gradient of this dam is flatter than in the case of the Muliti
tank. /g, 4 shows the line of saturation of the Parsnl dam, No. 10
in above table.  This hins been a very successtul dam holding up 33
of water with a hydraulic gradient of only 3to 1. In this case very
complete draivage is afforded by the heavy dry stone foundation
under the outer toe, thus securing 24 of diy material to prevent
the hearting slipping.  Thus instead of a 4 to 1 hydraulic gradient
being necessary to secure safety, it is seen that the two most
successful works investigated in Bombay have gradients of only 3 to
1 and 2°8 to 1, and that the safety of an earthen dam depends, not so
much on the actual slope of the hydraulic gradient, as on the depth
of dry material which can be secured in the back slope of the dam
above the line of saturation,

The principles on which an carthen dam should be designed are
then as follows 1 —

1. The inner slope should be such that there will be no danger
of slipping when it is saturated.
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. The earth between the inner slope and the hearting should be
preferably of porous material, so as to admit water freely
to the clay hearting and keep the latter wet, and thus
reduce the tendency of the hearting to become dry and
cracking,

- In the centre of the dam should be a clay or puddle hearting
of sufficient thickness to render the work more or less
watertight.

LS

4. As this clay hearting will never be quite watertight, it is
necessary to drain the back of the hearting as thoroughly
as possible, and to support it with a heavy backing.

5. This backing must be sufficiently massive to prevent all
danger of slips,

6. The change in the nature of the various kinds of material used
must not be too sudden, as this might tend to cause
cracks under variation of temperature and moisture.
Thus the clayey hearting should gradually change to
porous backing—gravel should not butt straight up
against clay.

The recent orders of the Government of India with regard to
earth dams are to assume the line of saturation at 1 in 4, and to
provide at least 8’ of dry earth over this. This will nearly always
ensure a safe section whatever material the bank may be made of,
but, as shown above, it is possible to obtain a much steeper line of
saturation than ¥ in 4 with perfect safety. It is impossible to give a
type suitable for every case, but, judging from the results obtained in
Bombay, the section given in Jg. 5 would appear to be perfectly safe
for heads of water up to 50" and very economical, and it will be seen
that the section in f7g. 5 satisfles the above-mentioned six principles.
Bul swilable materials must be availadle for construction. The most
porous material in the dam should be a layer immediately behind the
hiearting, so as to take the line of saturation down to ground level as
quickly as possible. Behind this layer any kind of non-slipping
material may be used. Probably gravel, or some heavy material, is
best. A dry stone toe is a great advantage in securing thorough and
effective drainage and in preventing slips. But, as has been poited
out by Mr. Hill, there is danger of such stone toes becoming filled
with wet earth forced into them by the pressure of the superin-
cumbent bank. This can be prevented by arranging a layer of fine
ballast between the earth and the stone toe.

In £ig. 5 the hydraulic gradient works out at 1 in 5°4. The line
of saturation has been drawn in in a similar manner to that actually
observed in the case of the Mukti tank (see Fig. 2), and there is no
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doubt that the actual line of saturation will approximate to this,
prowided that suitable porous material is used in the dam between the
hearting and backing. There is a maximum depth of 28’ dry earth,
and a minimum of 10" over this line of saturation.

For heads of water of more than 50°, it would be desirable to
flatten out the lower part of the back slope so as to secure 137 to 20’
of dry earth or gravel as 4 minimum over the line of saturation,

In the case of porous non-slipping material not being available lor
the backing, the hydraulic gradient must be made flatter.  For any-
thing except a very clavey backing the Government of India rule of
8’ of dry earth over a 4 to 1 gradient should be perfectly safe, but for
a pure clay dam even this might slip, and a flatter gradient have to
be adopted.

As an example of a high carth dam, a cross section of proposed
Tendula dam is given in Fig. 6.  The maximum height is 109’, and
24’ of loose sand have to be removed {rom the bed of the river which
is to be dammed. A quantity of loose stone will be available and this
will be utilized to provide heavy stone toes. For a dam of this
magnitude, the Govermment of India have assumed a line of saturation
at 1 in 4, and 2 minimum of 10" dry earth over it, with the extra
precaution of the stone toe. The inner slope will be 2} to 1 only,
but it will be heavily pitchied with 12" and 18" stones, and it is not
considered that there will be any risk of a slip.  The construction of
this work Is just beginning.

It is interesting to note that in the typical high earthen dam as
constructed in Europe, the line of saturation assumed at 1 i1 4 passes
well within the outer slope, in fact is more or less parallel to it
Thus see fig. 1 in which the line of saturation has been drawn,
Thus the result of My, Hill's observations is to prove the correctness
of the principles on which Ewropean engineers have been designing
earth dains, though these principles were not worked out by them on
any experimental datq, but were merely arrived at by empirical rules
based on long practical experience.

1I.—DESIGN OF THE WASTE WEIR.

In every reservoir scheme, whether for waterworks, for irrigation,
or for any other purpose, the provision of a waste weir 1o discharge
safely surplus water is a prime necessity. A failure of the waste weir,
or an inadequate discharging capacity, means a falure of the whole
work, the loss of enormous sums of money and possibly of human
life, to sav nothing of the extreme inconvenience that is caused by
a stoppage of the usual water supply. In temperate climates where
the rainfall is moderate, and where accurate statistics are available
for a long series of years, the design of the waste welr presents but
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Little difficulty, and empirical rules based on past experience will
usually give satisfactory dimensions.  Such rules will be found in the
standard books on waterworks engineering, where it is generally
stated that it is advisable to limit the depth of flood water flowing
over the crest of the weir to 27 or 3/, and to allow a Iength of so many
feet of weir per acre of catchment area.  As full information can be
obtained from these books, it is not proposed to further examine such
cases here, but a little consideration of any particular case will show
that the matier must be much more thoroughly gone into when the
reservoir is to be built in a country subject to tropical rainfall, which
may come in sudden bursts of 4" per hour or eveu more, giving rise to
sudden floods of very high intensity.

It is evident that the discharging power of the waste weir must
depend upon the maximum flood which is likely to come into the
reservoir, but it is a great mistake to make it equal to the estimated
maximum flood discharge, though this has often been done, and large
sums of money squandered in providing excessively long weirs. In
the first place a lake or reservoir, formed by damming a river, acts
as a regulator, and will have the effect of converting a short flood of
high intensity into a prolonged flood of lower intensity. Thus take
the case of the Lake of Lucerne. This is fed by a number of
mountain streams while it is drained by the river Reuss, which Nows
out of the lake at the Lucerne end. During heavy rains, the hill
torrents come down in floods of great intensity, but owing to the
large area of the lake, its level is onlyv raised a few inches, and the
discharge of the Reuss only slightly increased. But on the other
hand this increased discharge of the Reuss continues for many days
after the hill torrents have resumed their normal dimensions,
Exactly the same thing occurs in the case of an artificial reservoir,
and the larger the water-spread avea of the reservoir, the less will be
the ratio of the maximum discharge over the waste weir to the
maximum flood inflow. In fact in order to arrive at a reliable waste
weir formula, it is necessary to take into account :—

{1.). The maximum flood discharge expected to fiow into the
reservoir,

(ii.). The length of time during which such a flood may be
expected to persist,

(iii.). The water-spread area of the reservoir when full.

The maximum flood influx can be estimated by a consideration of
the catchment area and rainfall records, by methods fully described
in the textbooks, or, what is much more satistactory, by looking up
the gauge records of the river it is proposed to dam, where such
records are available for a sufficiently long period. The length of
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time during which the maximum flood may be expected to persist
must be arrived at by consulting the rainfall records and by general
knowledge of the district concerned.  When these figures have been
fixed, the following formula can be applied :(—

T: ni

y_ i,
B= zhA’ = et ’

When /=maximum estimated {lood influx into the reservoir in
cubic [eet per second.

T=time in scconds during which such a flood may be
expected to persist.

h=rise in the water level of the reservoir due to the flood {
persisting for thme T, or what is the same thing, the
maximum depth of water which it is intended to allow
to flow over the waste weir, or the difference between
full supply and high flood level.

A=the area of the water spread of the reservoir in square
feet, when the water level is midway between full
supply and high flood level.

{=length of weir required n feet.

c=coelficient depending on the form of the weir.  The value
of ¢ can be obtained from any textbook on hydraulics.
FFor a sharp-crested welr with a free overfull c=3"23.

B and # are quantities connected by a somewhat complex relation.
Having found B, from the first equation, the corresponding valve of
n 15 obtained from the table below for calculating / by the second

. ni . . .
equation ‘):E}; - The proof of these formulw is rather long, but it

is given in the appendix.

As an example of the use of these formulw, which were worked
out by the writer in 1906 and are now used for calculating the
lengths of all waste weirs for storage works in the Central Provinces,
the maximunm flood influx 7, is calculated by Dicken's formula i=¢M3,
where ¢ is a coefficient, taken as 1,400 for Central Provinces, and
M is the catchment area in square miles. It is assumed that this
maximumn flood will only persist for three hours.  But it is also usual to
caleulate the weir for a prolonged flood of less intensity, viz. :—a flood
due to a steady run off of 17 depth of water per hour from the whole
catchment area persisting for 24 lours. These are of course high
figures, which would only apply to countries subject to tropical
rainfall.  But as regards the Central Provinces the results have been
very satisfactory. To take a concrete instance, the caleulations
for the waste weir for the Bardily reservoir may be quoted.  The
data are —
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TABLE —VaLves or B axn

For Froop Storack ForuuLa.

w | (o] | [ || B
50 0 — 80 | -;28' I'1 o ‘903 "3
51 4G 40 31 1 738 1o £11 QLI '3
52 0G5 40 8z ' 748 o 112 Q14 3
330 1380 43 3 787 9 ey [ gi7 [ 03
54 153 40 ‘84 766 Q 114 Q20 "3
‘53 216 38 83 ‘775 9 iy 923 3
56 252 36 86 | 783 -S 15 Q23§ -2
‘57 286 34 87 | 701 -8 1’17 928 "3
58 313 32 ‘88 1 -7an -8 118 ‘930 2
59} 348 30 ‘89  -8ob 7 g | 932 :
60 | 377 | 29 | 90 83| 7 20 | 934 | 2
61 404 2°7 9t . -8zo0 i 121 G316 2
62 429 2% 92 | 826 6 (22 438 2
63 | tas4 | =23 93 | 833 7 12 gq0 | 2
B4 | 477 | 273 ‘94 | 839 6 124 | 942 | 2
i
63 499 2z 95 844 °6 123 o442
‘6H 520 21 o6 -850 6 126 G161 2
b7 | 340 20 | 97 . 833 5 27 | g8 2
63 5591 19 ‘93 -860 5 1-28 'g30 2
69 | 577l 18 'go | 863 ‘5 126 | 932 2
I
70 | s94! 17 jroo | 8701 3 130 | ‘934 | 2
ol 610 16 1ot ! 873 ‘5 135 | 960
72 626 | 16 10z 1 879 4 [40 gh% |
73 641 Lo 103 383+ 4 145 ‘G70
74 | 635 14 |1o4 | 887 4 150 | 974
i
75 | 6691 g prog | cE9r 4 b D55 | 98
76 682 13 10> | ‘804 '3 1 160 oSt
77 691 12 (07 803 4 130 0go
78 700 1z 108 Qo1 -3 Infinite | 1°000
79 77 L rog | 993 ! — —
Full supply level ... 03] )
High flood level 106f 13

Area of water spread at mean of these levels, or at 104'5, 38,400,000
square feet.
Catchment area M=38 square miles.
Then i=1,300, Mi=6,66} cubic feet per second, so that
R _Li_3x60x60x6664 ..
2AA T 2 X 3% 38,400,000

Iz,

Turning to the Table, it is seen that if B is less than '3, # is zero
or negative. This shows that theoretically no weir at all is required,
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or, in other words that a flood of 6,664 cubic feet per sccond
persisting for three hours woeuld not fil] up the veservoir Lo 106 level,
even if no weir at all were provided.

Now consider a prolonged flood caused by 1* run off per hour
persisting for 25 hours.  The intensity of this flood will be in cubic
feet per second
x5280%x 3280% 8

2

- =2182.
box oo -
Caleulating B again, we get
3= L0 _24xbox6ox238z_, s
2T 2% 31X 38,400,000
Turning to the Table the corresponding value of = is found to
be -854, so that

A weir of this length will be more than sufficient to dispose of the
maximum flood of 6,664 cubic feet per second for three hows.  1If, as
has so often been done, the weir had been calenlated of sufficient
length to dispose of 6,664 cubic feet per second for an indelinite
time, we should have

_ i 6664

=on= 3 ;"gx—sg— 394,
whicli is more than three times the length actually required.  Waste
weirs are often very expensive to construct, and this example shows
clearly what an excessive length with consequent waste of money
may be given by the old method of calculation.

It will be noticed that if I denote the length of weir of actual
discharging power equal to {, the estimated intensity of the maximum
flood likelv to flow into the reservoir, then »l. will represent the
length of weir actually required, or, what comes to the same thing, it
will only be necessary to design the weir to discharge w7/ cubic feet
per second instead of / cubic feet per second.  Thus, if the weir is a
drowned weir or if theve is a velocity of approach or other complica-
tions, the appropriate formula may be used, and the length of the par-
ticular kind of weir required will be caleulated by that formula taking
the maximum discharge over the weir as »f cubic feet per second.

It will be found in practice that, except for small catchment areas,
or in cases where the water-spread area of the tank 1s comparatively
small, the prolonged flood requires a longer welr than the maximum
3-hour spate. It is therefore best to calculate the weir first for the
24 hours’ flood, and then check for the 3-hour flood.  In using these
formula, the difficulty is to fix the values of T and 7. Butif T be
taken as 23 hours, then 7 in the absence of more reliable local
information, may be calculated from the equation

:'=3,7::1‘;‘)ME.
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Where m is the maximum rainfall in inches recorded during fiwo
consecutive days in the neighbourhood of the proposed work

p is the estimated percentage of run-off.
M is the catchment arca in square miles.

In this formula p may be taken as % for an ordinary catchment
with moderate slopes and 2 certain amount of vegetation. 1t may
be as high as 8o to 93 per cent. in the case of bare rocky catchinents
with steep slopes, and in sandy catchments it may be below 30 per
cent. DBut as we are considering maximum rainfall, the percentage
of run-off will be high—much higher than the average annual run-off—
and not so variable for different kinds of catchments.

This formula for / has not yet been tried in practical work, but it
gives results consistent with current practice in India, America and
Ingland, so that it will probably be useful as a guide in calculating
a weir i a country where there is but little previous experience to go
upon.  Adopting this value of /, the length of weir can be calculated
by the above formulx, taking T as 86,5007, and the length of weir
should then be again calewlated for the maximun probable 3-hour
flood (taking T as 10,800") and the greater of the two lengths adopted.

In this manner the length of the weir crest may be determined,
but the safe discharge of the surplus water down the tail channel into
a natural water course often presents a problem of some difficulty.
By the construction of the reservoir, the level of the water is raised
several feet above its old level in the river, aud it is generally
necessary to safely lead the surplus back to its old level. This
involves a drop of several feet, and, unless the surplus water can be
discharged over a rock bar, it is necessary to construct masonry
works or falls at convenient points in the tail channel, and to limit
the velocity between these falls to about 6 per second, which is the
most that unprotected earthwork can stand.  The position and
detailed designs of these falls will vary with each particular case, and
it is impossible to consider the matter exhaustively here. Generally
speaking, however, the most economical arrangement is to make the
full at the weir crest as low as possible and then rapidly contract the
channel below the weir, and consequently increase the depth of the
water. This will considerably reduce the cost of the second fall.
Thus to take the case of the Bardih rescrvoir alluded to above. At
high flood we should have 3 of water running over the crest of the
weir in a stream 130°6° wide. Suppose we have to drop the water
20’ 3¢ as to deliver into a natural water course that no rock bar is
available to discharge over, and that having regard to the nature of
the soil it is not desirable to increase the velocity in the tail channel
bevond 6' per second.  The maximum discharge to be dealt with is
ni or ‘854X 2382=2205 cubic feet per second. At 6" per second a
waterway of 2207 =367 square leet is required, so that if the depth
of water be increased from 3’ to 6, it will be possible to contract the
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tail chanvel from 130°6" to 287 or 61'. It is nearly always cheaper
to make a channel 61/ wide and 6’ deep than a channel 13067 wide
and 3" deep.  Also by running ¢/ deep it will be found that the
length of any falls which may be required will be considerably less
than 61°, and a very Jarge saving in masonry will be eftected.  The
bed slope of the tail channel must of course be calculated by the
usual formulee so as to give a velocity not exceeding 6’ per second,
and the dimensions of the falls must be caleulated by the usual text-
book formulw for dizcharges over weirs, etc.

ITIL—MiSCELLANEOUS,

1. Core and face Walls—The general principles governing the
design and construction of puddle cores are fully described in the
textbooks, and a discussion of the method of substituting a selected
earth hearting has been given above. But in many cases masonry
core walls or face walls have been very successfully used. On the
whole it would seem that a carefully constructed masonry wall is
about as efficient as a puddle core as regards percolation, whereas in
a hot dry climate it is safer and more permanent. It is, however,
usually more costly.  Masonry core walls have been largely emploved
in Rajputana, where the earth is generally sandy and good clay
difficult to obtain, These masonry cores are placed in the centre of
the dam, and carried down as far below grownd level as may be
conaidered necessary to secure watertight foundations. Being
supported by earth on each side, they can be made quite thin.  Thus
for a wall 30" high, a base thickness of about 4" would be sufficient,
and this might diminish by offsets to 2’ at the top. The same care
should be taken in building these walls, as in the case of a masonry
dam, to secure cvery joint being thoroughly and completely filled
with mortar. The faces of the wall should be left as rough as
possible and selected earth rammed tight against cach face,

Face walls with an earth backing make very neat dams, but arc
rather costly, In such cases the section of the face walls must be
worked out as a retaining wall to hold up the earth backing when
the reservolr is empty.  Many of the larger native dams in Rajputana
have been built on this system.

2. Walertighiness of Reservoir—It is only possible to be quite
certain that a proposed reservoir will be watertight, if a thorough
geological examination of the basin is made and the existence of an
inpermeable stratum underlying the whole basin proved, and the
foundations of the dam carried down well Into this stratum,  These
conditions are usually obtaived in the case of the more hmportant
European reservoirs, but are by no means always necessary to render
a work a success. Large tracts of comntry frequently possess a more
ot less clayey subsoil.  Dams constructed in such tracts with guite
shallow foundations will frequently prove nearly watertight, or quite
sufficiently so for all practical purposes. In the Central Provinces,
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for instance, the puddle trench at any point is usually taken down to
a depth of about balf the beight of the water which will eventually
stand over that point when the reservoir is full.  This procedure has
given very satisfactory results.  In more porous strata, however,
the matter is more difficult to decide. Colonel S. L. Jacob, C.LE.,
who has constructed about 150 carth dams in the very varying soils
of Rajputana, states that, in the absence of geological assurance as to
the existence of an impermeable stratum underlying the whole basin,
it is impossible to make quite sure of any proposed reservoir being
watertight, and that the nisk of failure to hold water satisfactorily
appears to be greater in hilly tracts than in the plains. In the hills
there is often less soil, and fissured rock may be nearer the surface
than in the plains.  But, provided there is 2 good depth of soil which
is not of an obviously porous nature, it is generally possible to con-
struct a satisfactory reservoir in flat or gently undulating country
without any very serious risk of undue leakage. On the other hand,
in the neighbourhood of hills, even very deep core walls will some-
times be nearly useless. At the back of the Alwar city in Rajputana
is an old native dam constructed of earth with a thick masonry face
wall, but the reservoir has never held water satisfactorilv. The
reservoir frequently fills, but after a week the water is all absorbed,
and the reservoir becomes quite empty. The site of the dam is in a
gorge Detween two hills, and the subsoil in the gorge consists of
boulders and clay. A trial pit was sunk just in front of the face
wall to explore the foundation of the latter, and it was eventually
discovered that the face wall was founded quite 70’ below the
surface of the ground in the same boulders and clay. One would
naturally have thought that 70" of boulders and clay compacted by
several feet of water standing over it for prolonged periods would
eventually become watertight. Yet, as mentioned above, this tank
failed to hold water even for a weel,

3. Saud Dams.—Colonel 8. L. Jacoly has constructed two very
remarkable sand dams in the Jaipuwr State of Rajputana. One of
these is described in Colonel Scott-Moncrieff's Water Supply of
Barracks and Canlonments, p. 77, but encouraged by the success
of this work, Colonel Jacob built a far more ambitious dam on
the same principle at Rammgarh, some 235 miles from Jaipur. The site
1s peculiar, The nala which is dammed flows through a narrow gorge
with steep rock sides, and the place appears to be an ideal one for a
masonry dam. Examination showed, however, that there would be
great difficuity with the foundations, as the bed of the river was
composed of loose sand to a great depth.  About a quarter of a mile
above the gorge the river flows past a sand hill, and Colonel Jacob
conceived the bold idea of constructing a sand dam on sand founda-
tions at this point. The work has proved most successful, and has
been built for only about half of what the masonry dam in the gorge
would have cost. The dam is constructed of pare sand resting on
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samh. So loose is the sand that it has been found necessary to cover
the whole of the back slope with stone pitching to prevent its being
blown away by thie hot weather winds, The dam is 80" high and the
greatest depth of water impounded ap to date is 36'.  There 15 a core
wall of rammed “dhaminy ™ earth, that is sand mixed with clay
or earth, carried up to the high-water line. This core is § thick at
the top and 22" thick at the bottom.  The inner slope of the dam
1s 4 to 1 and the outer slope 2 te 1. The hydraulic gradient at high-
water level is about 1 in 53, but had the dam been turned round the
other way, and the j to 1 slope placed downstream, the hyvdraulic
gradient would be reduced to 1 iy ¢°z.  There is of course a certain
amount of leakage, but this s not a source of danger, as by au
inverted filter bed arrangement at the outer toe all the leakage
water comes through perfectly clear, and is unable to carry away in
suspension particles of sand from the dam. All over the outer toe,
ad for some 10" above it, is lakl a laver of fine ballast, then another
faver of coarser ballast, and Anally a thick layer of stone pitching.
This arrangement is quite effective.  Two miles lower down a low
stone weir has buen built across the river, and this catches all the
leakage, and diverts it down the canal which takes off just above the
weir,  This dam is probably quite unigue. It has been in existence
now for nine vears, and has shown no sign of weakness.

There is a good deal to be said in favour of sand as a material for
dams in cases where a certain amount of leakage is not of much
consequence.  Sand is easily consolidated so that no inlerstices are
left, and, if an animal burrows a hole in the bank, this hole soon fills
up again by loose sand falling o, Again sand is extremely cheap
to dig and handle, and provided precautions are taken to prevent
its being washed out at the outer toe by leakage, and the slopes
are protected against scour and wind, the Jaipur experience shows
that quite large dams can be successfully built of this material,
One other precaution is necessary, and that is to introduce frequent
creep walls at the junction of the sand with any masonry work.
Water has a very pronounced tendencey to flow along such junctions,
and it appears almost as i the masonry had the effect of concen-
trating the flow in some way.  The masonry must be thoroughly
tied to the saml by Irequent projections and offsets, so that the
course of any water creeping along the face of the masenry wmav
be as tortuous as possible,  Jimilarly in the case of core or face walls
m sandy soil, it is necessary to be very careful to project the ends
well into the banks on either side.  Many bunds bave hiled in
Rajputana by percolation rvound the ends of the core walls, Of
course no one would think of building a dam entirely of sand when
suitable clay or earth is available. DBut there are many sites where
little except sand can be obtaed, and it is worth rememibering that
even with this apparently unfavourable material, successful reservoirs
may be constructed.
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APPENDIX.

PROCF OF TFLOOD STORAGE FORMULAE

It is assumed that the reservoir is just full of water up to the crest of
the weir when the maximum floed of £ cubic feet per second begins to
pour into the reservoir, and it is required to find what time must elapse
before the water level will rise 4 feet up to high flood level.

Let ¢ be the height in feet of the waler surface above the crest of the

wuir at / seconds after the commencement of the flood.

A, be the area of the surface of the water when the water level is
3 feet above the weir crest,

C, be the quantity of water in cubic feet in the reservoir above the
level of the weir crest, when the water Jevel is 3.

I=length of weir in feet.

A==discharge over the weir in cubic feet per second.

Then by the vsual formula: for weir discharges

A=leyd

where ¢ is a coeflicient depending on the form of weir.

For a sharp-crested weir with a free overfall ¢= 325 approximately.
Hence we have the flood 7 pouring inte the reservoir and an outflow over
the weir of /gt Hence the nett increase in the guantity of water in the
reserveir is £ - Xgg? and evidently

{I'C]‘ ;o=
= fe1’
ot ! <
But ACr_a
iy
so that a __A_s;
dy -yl
AL Jy
and (= —t— -
1 fopid

Now this integral will have to be taken between the limits 3 =0 and
=/, where A4 is the maximum depth of water to be allowed on the weir
crest.  But £ will be small compared with the the total depth of water in
the reservoir, and hence without sensible error, we may replace A, by its
mean value A, A being taken as the mean of the areas of the surface of
the water at full supply and high Nood level respectively.

We then get
; " Ady
= o t— 1{) *

where A is constant.
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The integrration is rather troublesome, but may be performed by putting
Jy=x, ifdd=a3, xfa=z when it reduces to

2A 1 zdz
/= R
mz’fﬁ - 53

_2A{ 1oy LEE+E 1 25+

A
= r 0 - tan-:* 2. 4 constant.
acll ® : I

I

V3

Ta find the constant, we have /=0, when =0, x =0 and 2 =0, 3o that

{ =
constant= — tan-?* - =. .- .="1023.
NES J3 6 '\"13
The integral has to be taken between the limits y =4 and y=0. When
y=h,we have s=xfa= Jfhle, so that a= Jifs, and d=idjad=7r3/A1

A 2AM

Therefore ="
acl bt

Henece between the limits £ and o,

'i'=2—;_\_f_-{ Llog ! +z+f’—;— L tan- 22HE +'30231
I (I-z® U3 V3 J
For L{ i loo L_l_::r-u_{_ tan—=2:+ I 102 }
U T T N R
write B,
Then T= .2AI.3”. , and B=L .
H 2AA4

Writing # for 2%, we have also
el =ntfhi, or I=mif 2,
Hence we have the formule

TI, and 71— ;‘::1
aAA Ch?

B=

where B and » are connected by the relation indicated above. It will be
sven that B Is entirely a function of g, and therefore of #», so that it has
been possible to construct a table giving the values of # for any value of
B, and thus make these formulie, though depending on a troublesome
integration, extremely simple to use practically.
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Ski-ing is now the national sport of Norway and has worked
wonders in developing the physique and spirited self-reliance of the
nation, T'he best Norwegian runners are at present unsurpassed.

In 1890 came Nansen's First Crossing of Greenland. This book,
which contains a long and admirable account of the sport written in
the language of an enthusiast, created a stir in mountainecring
circles.

Mountaineering, originally introduced by our countrymen, had for
some time been popular in Central Europe both amongst the Swiss,
Germans and Austrians, but in winter the Alps were practically a
sealed book ; in the ski, however, climbers thought they had dis-
covered something more serviceable, and experiment soon verified
their expectations.  Many Ski Clubs have since been formed all over
the world, amongst them being the Ski Club of Great Britain
founded in 1903 and the Scottish Ski Club in 1907, The former may
be regarded as the M.C.C. of sport as far as Englishmen are
concerned.

There now seems a likelihood that all the different associations of
Europe will soon be united into one large body with one set of
competition rules and regulations.

USES orF THE SKI,

Canlian.—In the mountainous regions of temperate climates snow
often makes communication from one valley to another difficult, i
not impossible, unless the roads ave kept open at great expense.
Every house outside the villages is isolated, and much privation and
suffering caused to those stricken with poverty or iilness. Every
village remains cut off from the rest of the world for weeks and
months at a time owing to the deep snow covering the ground.
Necessity has in some countries developed various patterns of snow
shoes.  These are unfortunately only of little help when the snowv is
soft. and deep; their employment is laborious, especially on steep
slopes.  The ski, however, does not present the same inconvenience,
consequently the rapidity with which it has been introduced into the
mowtains of Central Europe is not to be wondered at.  The snow
is now no longer an obstacle, nor are expeditions confined to the
SUNMIMET $easoil.

Children go to school on ski in Switzerland and the skill they at-
tain to is marvellous, while the mountain postmen are also provided
with them and are becoming very expert.

Another application, entirely sporting, consists in being towed over
the level by a horse, and 15 called skijoring, the skier holding the
reins in one hand and the traces in the other, or the latter are
fustened to his body—a more dangerous arrangement,

Military—Most countries have adopted ski for troops stationed in
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the mountainous regions, especially the Alpine regiments of France
and Italy, and the Swiss detachments on the St. Gothard. The
Norwegians, Swedish, Russians, Germans and Austrians employ
them for winter manceuvres, more especially for scouting.  The only
difficulty experienced is that of keeping the men together and under
control, above all during the descents.

Owing to the initiative of the Swiss Officers’ Society, courses of
ski-ing were organised in 1904 for officers and N.C.O.'sof all arms in
different parts of Switzerland, in particular at Zweisimmen, Gryon,
St. Croix, Mont-Soleil, Simplon, Andermatt and St. Moritz. Since
1907 the Swiss Government has interested itself i these courses and
have provided the necessary funds.  The progranume of these courses
includes technical exercises, f.¢., it the use of ski and tactical exer-
cises. These latter consist mainly of patrolling and scouting practices.

There is no finer exercise than ski-ing to develop the muscles or
presence of mind, It is wonderfully bracing when combined with
the glorious sunshine and clear fresh air of the mountains, Com-
pared to skating, the apprenticeship served is shorter; while the
skater is often confined to the same surface, sometimes very restricted,
the skier has for his ground the plains, forests, hills, mountains and
valleys, in fact almost any surface with snow.,

SOME SKi-iNGg COUNTRIES.

British Isles—The opportunities for ski-ing in this country are far
more frequent than most people imagine. The Welsh and Scottish
mountaing are often covered with snow for many weeks and even
months at a time, and of lower lying ground, the Peak District in
Derbyshire and the countrv around Sedbergh in Yorkshire may be
mentioned. The Highlands of Scotland are very suitable for ski-ing
and no one could desire a better country than that near towns like
Kingussie, Newtommnore or Dalwhinnie, which are within 2 comfort-
able night’s journey of Loudon. The best month is probably
February. Gamekeepers, shepherds, postmen, doctors, ete,, who
have to make journeys across the hills in all sorts of weather,
are now beginning to appreciate and use ski on the Grampians also,
and doubtless the custom will soon spread to other parts of the
country.

The Ski-Club of Great DBritain, and the Scottish Ski Club, have
admirable arrangements whereby members are supphied with inform-
ation by telegram concerning the snow in almost any part of the
country, and their vear books contain very useful information about
ski-ing at home. The address of the former club is 1, Great George
Street, Westminster.

Norway.~-The sport centres in the country round about Christiania,
which is within a short two days’ journey of England,  The district
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is covered with pine forests and is undulating rather than moun-
tainous in character. The big jumping competition takes place at
Holmenkollen which is a hill within half-an-hour's joumney of
Chiistiania.  The date fixed is nsually the end ol February or the
beginning of March,

Chnstlanm however suffers sometimes from a deficiency of snow,
and even after a snowfall the snow 1s very soon beaten down by tht,
farge number of ski-runners crossing it. A visit up country to such
placcs as Telemarken, (mdbrdnd\dalcn and Ocsterdalen should there-
fore be made. lheie are also vast plateaux Iving above the trec
fevel from which spring the higher mountains, Al this upper
ground s called fjaeld and should not be omitted.  VFefer is a com-
fortable little place, and at Norsuater, near Lillehammer, and
Mysusaeter, near Otta, rougher but cosv quarters are obtainable.
Other places are the Huardanger Vidden and Bessheim in the
Jotunheim Mountains.  The best time of the vear to go 1o the fjaclds
is about the middle of March, as the (Lu" are then longer and
good ski-ing 15 often to be had, close to the big glaciers, even in
_]unc !

Maps may be obtained at Christiania, but they are not very good ;
a compass is also essential,

The cost of living is small, running about 3¢, 6d. to 8s. 6d. per dav.

Seweden—~The country round Stockholm is, in general, too flat
and not very suitable. There are, however, two admirable jumping
hills. qujoun" s a favourite pastime w 1th the Swedes, and other
sports abound—such as skating, ice-sailing, cte.

The province of Jemtland, easily reached by train, is perhaps the
best ski-ing resort in the country, and a (rood centre is Are on the
line between Stockholn and Trondhjem. SLmhen, further up the line,
is also good, and expeditions may be made across.the frontier into
Norway and also to the Syl Mountains. The general character of
the country is Iike the Norwegian fjaclds and the same remarks
apply.

Germany.—The  Feldberg, in the Black Forest,is perhaps the
nearest certain ski-ing ffround within casy reach of Loudon. The
eround is admirable, buwr mostly umhzl.ltmrr, as in Norway, with
pkm\ of long open hills and plenty of wood. Thereis a fn’s,t class
jumping hill near the hotel.  February is usually the best montls,

The only drawback to the district is the fogs to which it is some-
what liable. The ordinary outfit, not forgetting maps and a good
compass, is all that is necessary.

Swilzerland. —The chief centres are Adelboden (4,430") Cliateau-
d'Oex (3,500"), Arosa (4,7207), Davos (3,115), Engelberg (3,3337),
Grindelwald (3,500"), Wengen (4,200 3}, Montana (-,,ooo Y, St Moritz
(6,090") and Villars (4,230}, to give an adequate description of which
would fill a large volume. Prices run from about 10 francs a day
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upwards. The Swiss ground isin crenu'll steeper than that previously
mentioned, and oulmdr\ tours tal\e the form of climbing some
mountain or pass and running back to the hotel. J:tnumy is the
best month.

The Austrian Tyrol—The general character of the ground is not
quite so steep as Switzerland, but steeper than Norway or the Black
Forest. St. Anton, St. Christoph, Innsbruck, Kitzbihel and Zeli-am-
See are perhaps th(. best-known phccs, and all contain jumping
hills. A large nunber of well-found inns and club-huts are scattered
about al over the country at heights of 7,000 or 8,000" above sea level;
using these as centres, an endless series of tours can be undertaken
until about the middle of March, often considerably later.

The above by no means exhausts the places where good ski-ing
may be had. The French and Italian Alps and the Vosges, for
instance, are delightful, as alsc are the Erzebirge, Riesengebirge and
Bohmerwald Mountains,  Even Australia is not without its ski-
runner.

THE SKI.

This is of course the most important part of one’s outfit. The
wood from which ski are made should be cheap, hard, springy, tough,
and light. It should also be of an even consistency throughout, ie.,
without soft layers. Hickory would be perfect if it were cheaper,
less heavy and tougher. Ash, too, would be perfect if it were less
expensive and heavy, and if it did not contain soft layers. Birch is
light, but apt to be brittle. Pine, though serviceable, is soft and also
brittle,

Ash and hickory are the most widely used, especiaily the former,
but all ash is not equally good.  Genuine Norwegian ash is excellent,
but it is getting scarce. Danish ash and the best German and Swiss
ashes are good. The weight of au ash ski is a very good guide to the
merit of the wood, as good ash 1s heavy.

Another test is the “grain””  The less grain there is about an ash
ski the better, as the grain portion is softer, more porous and
brittle than the remainder. It soon wears away into grooves which
tend to clog and slow the rumning, The best wood for malking ski is
that which is cut from the outside of the lower part of the trunk. It
is preferable that the grain and good wood should be in horizontal
rather than vertical layers. Such layers should, in any case, “run
out” as little as possible, and that little should not be at the bend or
under the foot, and should be in a direction running from toe to heel
and not vice versd.

The Telemark type of ski is recommended for all-round service and
is made in different sizes, The ordinary rule is that the ski, when
stood vertically against the body, should reach to the mid{H{. of the
fingers with the hand held above the head.
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NOTES O SKL
By Carr. A, D. St G. Breuser, RUE.

As there are probably many who have never tasted of the jovs of
ski-ing, the following notes by one who has served his apprentice-
ship in Switzerland during the past three years, may perhaps serve as
anr introduction to one of the finest sports in the world, and one which
at the same time also has its military uses.

HISTORICAL.

The earliest mention of ski-ing of which we have at present any
record occurs in Procopius (526—339 A.D.), who mentions a race of
Skridfinnar, Z.¢., gliding Finns,

The word ski however has nothing to do with “gliding” or
“ sliding,” but belongs to a group of words, Gothic-Skaidan, German-
Scheiden, Latin-Scindere (Scidi), Greek Oxpler which  Imply
“gplitting,” and refers to the original method of making the ski.
It is properly pronounced “she,” but in Switzerland there is a
tendency to pronounce it as “skee,” as the former pronunciation
has another meaning in the French language. Ski have been used
in warfare from a very early date in Sweden. It is recorded that
King Swerre, at the Battle of Oslo in 1206, sent out a captain and
company of ski-runners to reconnoitre,

An interesting description of ski-ing is to be found in Sir Arthur
De Capel Brooke's A Winter in Lapland and Sweden, 18327. The
military use of ski is insisted upon and 30 miles is put down as a
fair day’s work for a Lapp.

In those early days the use of the ski was certainly utilitariamn in
the main, and ski were employed very generally all over Scandi-
navia for military purposes and for locomotion in winter, Old State
papers have been discovered in Norway showing that competitions
for soldiers were beld as far back as 1767, but as a sport its history
may be said to date from the introduction of peasants from Telemark
(a province in Norway) to Christiania about 1870.

Before this time, however, it is interesting to note that ski appear
to have been used in Great Britain, being used about the sixties in the
last century by the Weardale miners in Cumberland to go to and
from their work. In 1833 the Norwegian Ski Association was
founded and held their fivst meeting on the Huseby Hill, but, as this
Lill faced sonth and was often in bad condition, the venue was
changed to the world-famous Holmenkollen Hill in 1892.
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A ski has two bends in it, one running throughout its entire length
and forming a gentle arch so that when unweighted the ends alone
stand on the ground, and the other the upward turn in front called the
bend. The total heiglit of the arch should not exceed three-quarters
of an inch, but too little is better than teo much,  The section is either
rectangular or rounded on the upper surface, and most patterns have
& groove, generally semicircular, about one-twelfth of an inch deep on
the lower or running surface to facilitate straight running, The ski is
parallel in plan, except at the bend where it is rather wider and then
runs off to a point, and at the rear end which is also a little broader
than the centre portion, It is most important that a ski should be
absolutely true, otherwise it will not run straight,

A skilfully fashioned bend is the hall-mark of a first-class ski. It
should begin very gently and subtly and should on no account be abrupt
and exaggerated. A total rise of 3" or 6% is amply suflicient,

The thickness of wood at the bend is also mportant ; it should be
comparatively thin to make it as springy as possible, since the bend is
the place where the ski will most likely break,

The upper surface and sides ave best varnished, though some are
painted ; the lower surface should be coated with linseed oil mingled
with a little paraffin. A sling for carrying a ski is required when
rocks have to be climbed ; it #s not necessary for ordinary touts.

Binding.—A really good binding should be (1) stvong, (2) light,
(3) compact, (4) easily repaired, (5) easily put on and taken of, {6)
cheap, (7) comfortable, (8) such that the foot is secured so that under
all ordinary sérains it is rigid as regards lteral movement.  The heel
of the foot should be partially free to move up and down vertically.,
This vertical muvement should be such that the heel can easily vise
for 37 or so from the ski, after which the heel should be checked
mechanically by the binding, so that it rises with increasing difficulty
till the runner can just kueel comfortably on the ski.  Care should be
taken that the toe strap never reaches further down the foot than the
joint where the big toe joins the foot.  No existing binding fulfils all
the above conditions, but the Huitfeldt pattern, combined with
Ellefsen’s Clamp for the heel strap, is one to be recommended. It
consists of an iron leather-covered side plate, passing through a slot
in the ski to which the toe strap is fastened. A strap is carried {rom
the iron plate round the heel of the boot. The Ellefsen binding
is also good, but the writer does not recommend the use of other
tipes.

It is usual to have some sort of footplate and perhaps the simplest
as well as the most durable is a very thin picce of metal, such as brass
or zine, secured at the corners by small screws and elsewhere by a
few plain nails.

Sticks—Use double bamboo or hazel sticks reaching to the
shoulders, and provided with biggish wicker rings suitably fixed. The
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lower ends of the sticks are generally iron pointed. Their uses would
take too long to describe here, but the beginner had better at first
leave them belind until a certuin proficiency has been attained.

Sealshin—There are numberless dodges to prevent ski slipping
back when climbing, such as sealskin ff'\t.d or detachable), wedges,
etc. DPerhaps the simplest and Ch&d]}(,‘:;t is a kind of net made of
rope, which is slipped over the front half of the ski and made fast to
the boot.

On the other hand, in warm weather snow is apt to stick to the
ski. The cure for this is wax, rubbed on while hot to the running
surface, There are several kinds of wax on the market made up in
various degrees of solidity. It is best to dry the ski before applying
any of these preparations.

Repairing Ontfit.—1t 13 well to Le provided with such as the
following :—(1} A “ tin toe,” sold in all the shops ; {2) a strong gimlet ;
(3} a& handy tool comprising, a hammer, a small axe, a pair of leer
and a screw-driver all in one; () some small pieces of sheet brass
with holes vound the edges; (5) some small screws and other nails ;
(6) a long leather thong, spare straps and string.

The Rucksack~Should be capucions but made of Iight material.
Leather is too heavy. A couple of outside pockets are a great con-
venience for articles which are constanfly in use. The shoulder
straps should be broad.

Boots and Secks—The ski runner cannot be too particular about
his boots. They should be strong, waterproof, pliable and large
enough to contain the foot covered by an ordinary pair of thick socks,
as well as a special pair of ski socks made of goats’ hair.  The Lotus
ski-boot (English made, costing 3383 15 excellent and superior to
those made on the Continent. 1ith 2 cork sole, two pairs of Army
socks, a pair of long woollen stockings and putties outside all, it is
possible to keep the feet absolutely dry and warm. It is important
too that the fit round the instep and ankle should be quite perfect or
sore heels may result.

A few small nails in the soles and heels are an advantage for cross-
ing ice when carrying ski. Dubbin should be used sparingly to keep
the leather soft and phiable.

Gloves.—The inner covering should be woollen without separate
divisions for the fingers and reach a little above the wrists. The
outer covering may well be made on the same plan out of the rubbered
canvas sold for patching motor tyres, and should reach well above
the end of the coat sleeve with some sort of tightening arrangement
to prevent the entrance of snow.

Headgear~—A light cap with a flap round the edge, which may
be drawn down over the tops of the ears, is useful, but by far
the best thing is the ordinary woollen Balaclava cap, generally worn
folded up.
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Other Clothing.—The underclothing should be of wool or flannel,
and the coat and knickerbockers of some closely woven material to
prevent wind penctrating, but it must be smooth stuff. DPockets
should be capacious and have flaps which can be buttoned down.
Some of them may with advantage be lined with waterproof. A light
warm sweater is also serviceable.

Goggles are often worn, especially in Norway and Sweden, as a
protection against snow-blindness,

As regards the actual practice of ski-running, it is impossible 1o go
mto the subject here. It is best to study some good book before
commencing practical instruction, and the following are recom-
mended 1 —

Ski-ing for Beginners and Mounitaincers, by W. R, Richimens,

How to Ski, by V, Caulfield.

The Ski-Runner, by E. C. Richardson, to which I am jargely
indebted for the above notes.
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THE SPACING OF STIRRUPS IN REINFORCED
CONCRETE BEAJMS.

By Carr. T. E. Kprsain, R.E,

WHEN designing reinforced concrete beams, it is generally necessary
to mtroduce stirrups or other means of providing against failure by
horizontal shear. In the case of uniformly loaded beams the shear is
a maximum at the ends, diminishing to zero at the centre, the shear
stress diagram for cach halfof the beam being a triangle.  Consequently
if equally spaced stirrups are used their sectional area has to be varied
to correspond with the varying stresses.

An alternative miethod, which has practical advantages, is to assume
a distance from the end of the beam for the first stirrup, the sectional
area of which can then be caleulated, and to make all the others of
the same dimensions, their spacing being increased towards the centre
of the beam. Some simple means of ascertaining this spacing is
therelore necessary.

Vertical stirrups, so spaced that perpendiculars through them cut
off equal areas of the shear stress diagram, would appear to be
correctly spaced. This is presumably true also of diagonal stirrups,
if the perpendiculars are drawn from similar points in all of them.

Knowing the length of the beam and the distance of the first
stirrup from the end, the distances of the others can be calculated.

The following two sets of general expressions give the distance in
feet of the various stirrups from the end of a beam whose length is
L feet, when the fivst stirrup is 6" and 1’ respectively from the end of
the beam :—

Distance tn feck of stirrups from end of beam.

tst stirrup § v

and ,, M(L— JIFT4g LL- JIF—8LFS
ed  ,, L(L- JIEZ-BL+3) I (L— Sl e
ath . M- JiZT8L+4g) -2 (L— JLIZV6L+16)

sth,, 3(L-JiZ-wol+3) 1 (L- y1.*220L+20)

6th ,,  3(L— JLE-izL56) Jf (L— JiZT24L+29)
sth,, ML JVIE—uL+y | 3L JIESSLES)
Sth ., }{L— JLT96L+8) | 3 (L - JlEo321432)
oth . F(L-VIESSLyg ) L (L— VE2Z36L136)
oth . 3(L—JIZZ20L%10) @+ L{L— JiF-j0L+40)
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Working out these expressions for various values of L, we get
the following tabular statements :—

tength of Beam in Feet ... [ 8§ g = oz a3 1 13 6 17 18 1 zo
Number of stirrups inoeach . . _ ~ 6 - - 3

half length of heam, B i+ 4 3 A ¢ i ¥ 9 % 1@
e N R L Ea Lo L o B ” o L L LR L

[T S B S N < S S S - Y 1 Y - Tt S £

and Lz o1 11 LI E L L 1 LI LT L LA L Lo L

Approximate  dis- srd 22w oo Lo sg g nE 8 Lt [0 T N B T B O A 8
thivee from end of ath 30 28 k7 2B o3 o2 2.4 2.4 @3 2.3 22 ¥a 22
team of  ench sth ST VR TP R S O A O A L L

stirrupin feet and Gth 410 44 41 4@ Jde 560 58 55 57
inches. 7th 35 52 4t 43 37 35 45
sth B Bo 38 35 5

gth 76 Lo bbb

toth B.5

Length of beam in} 6
Jheeh,
Number of stirrups

T 8 g o 11 1z 13 14 Ej [ 18 1y 2 1 2 £33 2y 3§

o oeach hall r 0 2 2 :* 3 31 3 3 3 3 4 3+ 5 & a 3 4] & 6
lereggth of bheam. f
P A R L I R Y I BT Far o aee 1
Approsimate} 1St Lo LO BO L0 Le Lo L0 LA LG 1.0 16 1O Lo 10 Lo 1o Lo Lo Lo Lo
distance from | znd 0 27 X3 m4 24 2F AF 22 22 22 22 23 A2 23 20 4 21 LD nd
end of heary zrd 30 43 40 31039 38 37 57 30 55 33 35 53 52 34
of ench stir- | 3th o Bo 5B 55 53 51 50 12 30 30 Ly
rup an fuet} gth G TG .4 70 Goe BT B
and inches Gth o Gy go

For intermediate lengths of beams the spacing can be obtained
with sufficient accuracy by interpolation. For longer beams the
spacing can be worked out from the general expressions. The
general expressions for the 1rth und subsequent stiups will be
evident from an inspection of those given above for the first 10.

The general expressions and tables ave only given for two alternative
distances of the first stirrup from the end of the bean, as this will
usually give sufficient latitude in designing,
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GENERAL  SIR JAMES FRANKFORT MANNERS
BROWNE, K.CB., COLONEL COMMANDANT,
ROVAL ENGINEERS.

By Cor. R, H. Vercy, ¢, tate RE.

1R JamEes F. M. BroOWNXE was bor in Dublin on the 24th April, 1823,
He was the only son of the Very Rev,, the Hon. Henrv Montague
Browne (1799—1884), Dean of Lismore, who was the 2nd son of
James Caulfelid Browne, 2nd Lord Kilmaine. His wother was
the Hon. Catherine DPenelope, daugliter of Lodge Evans Morres,
15t Viscount Frankfort de Montmorency  She died in 1858,

Educated at Epsom and at Mr. Mitler's at Woolwich he entered
the Royal Militarvy Academny in May, 1838, and received his first
connmission in the Roval Engineers on 1st Junuary, 1842, Irom the
R.E, Establishment at Chatham, of which Colonel (afterwards
General Siry C. Pasley was at that time Director, he went te Woolwich,
and thence to Ireland.  In March, 1843, his turn for foreign service
came round and he was sent to Halifax, Nova Scotia.  In April he
was promoted st lieutenant and in November, 1846, he was moved
to (Juebec.

In June, 1847, Lient. Browne was sent on special service to Fort
Garry in the Red River Settiement, Hudson's Bay Territory (now
Manitoba). A detachment of Royal Artillery and another of Royal
Sappers and Miners with three companies of the 6th IFoot had been
quartered at Fort Garry since the summmer of 1846, They were sent
there on account of a good deal of restlessness and some ill-feeling
along the line of frontier between Canada and the United States of
America, in connection with the demarcation of the boundary
between the two countries.  The officers of Royal Engineers and the
Sappers and Miners were employed in surveying, improving the
portages, and other engineering work, and in superintending the
clearance of forest in the neighbowrhood by the troops and other
pioneering work, as well as strengthening the defences of the Upperand
Lower Forts Garry.  So difficult and arduous was the journey that it
took two months for Lieut. Browne in the height of summer to
reach what was then a rather inaccessible spot, and is now the
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prosperous city of Winnipeg. A\ diary of lus journeyv to Fort Garry,
written at the time, has been found among the General's papers.
The route taken, the primitive conditions of the country, and the
mode of travel into the western regions was so different at that tine
when the west wis indeed the “ wild west,” and the sport he met
with on the way was so interesting that I have appended to this
memoir a résume of the journal Kept by Lieut. Browne.

In Angust of the following vear the troops were withdrawn from
Fort Garrv and Lieut. Browne returned to (uebee, but whether he
went back by the same route there is nothing to show. The time
occupied in the retuwrn journey was only haif that taken to reach Fort
Garry a year before, and it must be assumed that knowing the ropes
there were fewer delays and stoppages.

In the antwmn of 1851 Lieut. Browne returned home and was
sent to do duty in Ireland for the next two vears, first at Clonmel
and then at Kilkenny, He was promoted to be 2ud captain on the
7th February, 1854, and in the following July was sent to Chatham
to command the st Company of Royal Sappers and Miners, He
put it through a course of fieldwork instruction aml on the sth
January, 18353, embarked with it for the Crimea.

On reaching Balaklava on the sth February the company was at
first emploved for a short time In putting up hutting for the troops
and for stores, but Engincers were too much wanted at the front for
this emplovyment to continve and Capt. Browne and his Company
were soon moved to the trenches of the British right attack on
Sebastopol.  Here Capt. Browne began that arduous and prolonged
duty in the trenches which lasted until near the end of August.

On the zznd March, 18355, and again on the sth April, Capt.
Browne took part in the repulse of sorties made in force by the
Russians, He was promoted to be 1st captain on the 1st June, 1833,
and was the Senior Lxecutive Officer of Engineers on the 7th Juue,
when he rendered conspicuous service in the successful attack on the
Quarry outworks covering the Redan.  The execution of the arrange-
ments as well as the general superintendence of the work was in his
hands. Capt. (now Field Marshal Viscount) Wolseley of the goth
Foot was his assistant engineer, and Capt. Browne reported in high
terms of his conduct on this occasion.  Capt. Browne was mentioned
in the despatches both of Siv Harry Jones (8th June), and of Lord
Raglan (¢th June), for his gallantry and zeal.  On the 17th July abrevet
majority was conferred upon him for his services.

When Licut.-Colonel Richard Tylden, R, dircctor of the right
attack, was fatally wounded in the unsuccessinl attempt to assault
the Redan on the 18th June, 1833, his duties devolved on Major
Browne who, for rather move than two months, carried on the work
of this responsible position. On the 23th August Major Browne was
severely wounded by a rifle bullet, which broke his left avm, passed
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through the shoulder, and injured his jaw. He was in hospital vatil
the 18th November when he was invalided home. He was
mentioned in Sir Harry Jones's despatch of gth September, 1855,
For his services in the Crimea he was created a Companion of the
Order of the Bath, Militarv Division, and a Knight of the Legion of
Honour, he received the war medal with clasp for Sebastopol, the
Sardinian and Turkish medals, the Order of the Medjidie (5th class)
and a second brevet, that of lieutenant-colonel, was gazetted on the
26th December, 1836. A pension of £200 @ vear was awarded him
for his wounds for threc vears, but this was afterwards made
permanent.

Recovering from his wounds at the end of 1856 Colonel Drowne
was quartered in Dublin until July, 1859, when he went out 1o
India to command the Engincers in the Bombay Presidency with
headquarters at Poona; in March, 1860, he went on to Mauritivs as
Commanding Royal Engineer and in August, 1861, he returned home
to take up the appointment of Superintendent of Military Discipline
(now called Assistant Commandant) at Chatham, where he was
second in command, and had special charge of the drill and training
of the battalions of Royal Engincers quartered there. He was
promoted to be brevet colonel on the 26th December, 1864, and
regimental lieutenant-colonel on the 2nd May, 1865.

On the 15t January, 1866, Colonel Browne was moved from Chatham
to headquarters at the War Office, as Assistant Adjutant-General for
Royal Engineers, and five years later, he succeeded Colonel the Hon,
H. F. Keane as Deputy Adjutant-General. In July, 1870, he was a
member of the committee on the pay of officers of Royal Artillery and
Royal Engineers and in Januvary, 1873, on the admission of gentlemen
educated at the universities to the scientific corps. He was selected
for a distinguished Service peusion in October, 1871,

On the 15t January, 1876, Colonel Browne was appointed Colonel
on the Staff and Commanding Royal Engineer of the South Eastern
District with his headquarters at Dover, but his promotion to be major-
general on the 2nd October, 1877, (afterwards antedated to 2znd
February, 1870) placed him on the half-pay list.  On the 2nd June,
1880, he was appointed Governor of the Royal Military Academy at
Woolwich. Heremained in this post for 7 years, was promoted tobe
lieutenant-general on the 13th August, 1881, was placed on the unem-
ploved list in 1887, and was promoted to be gencral on the 1z2th
February, 1888,  General Browne retired on 2 pension on the sth
May, 1888, On the 6th April, 1890, he was made a Colonel
Commandant of Royal Tugineers, and on the 26th May, 1894, he
was created 2 Knight Commander of the Order of the Bath.

He died at his residence, 19, Roland Gardens, London, on the 6th
December, 1910, His remains were buried in Brompton Cemetery,
after a funeral service at St Peter’s, Cranley Gardens, on toth
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December. The King was represented at the funeral service and at
the grave by Colonel R. U, H. Buckland, R.E., Aide-de-Camp to His
Majesty.

On his twenty-seventh birthday, April 24th, 1850, Sir James
Browne was married at Quebec, Canada, by the Lord Bishop of the
diocese to Mary, daughter of James Hunt, of Quebec.  She died at 19,
Roland Gardens, Londen, on the joth May, 1888, and was buried at
Brompton Cemeterv on 2nd Juse. By her he left two ummarried
daughters ; Amnie Kathleen de Montmorency, born in Dublin 1838,
and Agnes Montague, boriin London in 1867,

A pertrait in oils of the general painted by Mr. Charles Lutvens, is
in possession of his daughters.

His sword hangs with those of other Governors of the Royal
Military Academy in the dining hall of the cadets and lis daughters
are waking an altar frontal for the Chapel in memory of hin.

A “Resung” orF o Jourxar oF Traven rrom Qresec 10 Fort Garky,
Rip River Serreeyext, Hupsons Bar Texkirory, mang by Lixer
J. E.ML Browse, RUE, serweex 28T Juxe axp 267H AvGust, 1847.

Leaving Quebee on the 28th June, 1847, with instructions to proceed
immediately to the Red River Licut, Browne and an officer of the
Commissariat named Darling made their way by a succession of steamers
up the St. Lawrence and through Lake Ontario, calling at Montreal, La
Chine, Kingston, and Toronto to Queenstown where they arrived on the
vvening of the 3rd July and went by a horse tram to Niagara putting up
at the Clifion House.  On the 4th they remained all day at the Falls and
visited the battlefields of Quecnstown heights, Lundy Lane. On the sth
they left the Falls for Chippewa by wagon and there embarked in a
steamer for Buffalo.  They left Buffalo in the evening in the © Niagara”
steamer for Chicago, a voyage of 1,080 miles, through Lakes Erie, Huron
and Michigan.  They stopped on the way at Cleveland, Detroit,
Mackinaw Straits and Manitou Islands, arriving at Chicago on the
evening of the gth July, not bad going for the distance,

At Chicago they arranged for the conveyance of their baggage by
wagon to Galina and, to allow time for it to get there before they did,
remained at the Lake Hotel at Chicago until the 14th. The weather
being oppressively hot the stage by which they travelled left at 2 o'clock
in the morning, and driving through prairic land all night and the
following day, they covered 1Sc miles, reached Galina at 7 pm. on
the 13th, and put up at the American hotel.  Galina, known for its lead
mines, Browne describes as the hottest and most uncomfortable place he
was ever in; it was built on the banks of a muddy river called Fever
River, 5 miles from the Mississippi. Here they waited for a steamer
from St, Louis to take them to St Peters in lowa Territory.  They met
two men at the hotel who belonged to the Red River and were waiting
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for the same steamer as themselves; they agreed to join company as
these men undertook to convey their baggage across the plains from 5t
Peters to the Red River Setilement. They brought horses, harness,
a wagon, ete,, and provisions {consisting principally of ham and biscuits)
for crossing the plains.

The “Cara” steamer arrived in the evening of the 17th and they were
wlad to embark all their baggage and horses and to get away from
Galina.  For the next four days they steamed up the Mississippi, passing
on the third day the lodges of Winnipeg and Sieux Indians. In the
evening of the 2ist July they reached the village, of St. Pauls, in Wis-
consin territory, where they disembarked and had all their baggaye put
in a store, ‘They put up at the house of a Ar. Jackson, but apparently
there was not room for both of them to sleep there, becavse Browne says
“ Darling slept inside and I slept in the store.” St. Pauls was 8 miles
below St. Peters and was the village where most of the Red River
traders Kept their carts, horses, etc. ; situated on the east bask of the
Mississippi it was more convenient {or them than St. Peters.  #Itis,” says
Browne, “a wretched place and the inhabitants about the greatest known
blackguards. There were a good many Sieux Indians about,
venerally drunk,” The next day Browne and Darling rode over to
St. Peters to see Capt. Eastman, the officer commanding the American
garrison at Fort Snelling. They crossed the Mississippi in a flat-
bottomed barge, the fort being on the west bank, near where the 3t
Peter's River runs with the Mississippi.  The captain gave them letters
for the Red River garrison. They then visited the American Fur Company
Establishment, leaving their horses at the fort and crossing the St
Peter’s River. Mr. Libley who was in charge was very civil and gave
them a good dinner which was most acceptable as there was nothing but
salt pork to be got at St. Pauls.  After posting letters at the fort, where
the post office was kept, they returned to St. Pauls, and Browne pitched
his tent at the back of the houses to avoid mosquitoes and vermin.

On the 23rd July about 1 p.m. they started on their march for Fort
Garry, a party of 11 men and a boy, including themselves, 15 carts
drawn by horses and oxen and Browne’s wagon. They camped at the
Falls of St. Anthony on the Mississippi, about 9 miles from 5t Pauls
and the same distance from St Peters. Here Browne was able to shoot
some prairie fowl for supper. They had to remain at the falls until the
27th July as some of their men expected freight to come by the next
steamer for conveyance to Red River. The steamer arrived on the
evening of the 26th, hut not the expected freight; so, on the morning of
the 25th, they began to travel up the east bank of the Mississippy,
Browne and Barling riding. They did about 14 or 15 miles a day the
carts being heavily laden and the oxen slow. On the 27th they break-
fasted at Drunken River and camped at Corn River; on the 28ththe
places named are Rum River and Elk River. On the 2¢th they
camped at Bear Island in the Mississippi, where it was very pretty and
Browne shot duck. On the 30th they breakfasted at Chain of Lakes and
camped at the Sac Rapids on the Mississippl.  Next day they forded the
river without accident, about 50 miles above 5t Peters,
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The Mississippi at that place was about 1 mile wide and at
that time about 3 6" deep and very rapid, with a rough, strong
bottom. There was an island in the middle which made the crossing
caster. Iive or 6 miles after crossing the river they met a larwe party
of hali-breeds belonging to St. Pauls who had been buffalo hunting near
Lac Travers. They had killed a good many and their carts were
loaded with dried meat.  The half-breeds told Browne’s party that they
would fall in with buffalo and elk and that a large party of traders from
St. Pauls for Red River were three days ahead, also that twe
parties one of 180 and the other of 72 of Sieux Indians had crossed the
track going eastwards on the warpath against the Chippeways. Browne
scoured the country vainly in search of game. Their horses were much
annoyed by a horsefly called « Bulldog ” which bit severcly,

On the 1st August they were compelled to halt ali day to repair the
carts which had suffered from the bLad tracks, Darling was greatly
alarmed by rattlesnakes and the horses could not feed on account of the
“ Bulldogs.” On the 2nd August they reached the Sac River. The next
day was very wet and as Darling was unwell they remained in camp. On
the 4th they moved across the Sae River, and Browne saw a wolf, but the
beast got into cover before he could get a shot in.  He also saw deer for
the first time, and had a long chase after a ine buck, but the buck got
into a swamp and crossed the river. Darling was too ill to ride and
travelled on a cart. At night he was delirious.  They got to the edge of
the great prairies on this day. Next morning Darling was better and
Browne took the seat off his wagon, on which they made a bed for him,
which he used for the rest of the journey. They were now in the Sicux
country and established a watch at night for the first time, and pushed on
by day as fast as possible.

On the 7th August they reached & part of the couniry called the
“Height of Land,” because it was the highest country Letween Red
River and St Peters, They saw swans, pelicans, geese, and ducks on
some small lakes they passed.  They crossed the trail of a party of about
23 Steux going westward, evidently part of the war party of 72 that they
had heard of and were glad that the Indians had not crossed behind them as
they might have followed 10 steal some of their horses.  Water and wood
were scarce. They camped at a small lake where Browne managed to
shoot a few ducks.  On the Sth Darling was very ill with fever and ague.
They saw the tracks of three small parties of Sieux going westward who
had crossed about two days before.  Onthe gth they camped by a very
pretty lake, where there were swans and pelicans and a great number of
ducks. There was an Indian encampment which had been left about a
week before, supposed to belong to Chippeways on a warpath against the
Sieux. At sundown there was a terrifie thunderstorm and the rain lasted
tll daylight.  As Browne had given up pitching his tent and generally
lay under a cart he had a bad time of it,

toth and 11th August. Getting off at & am. they halted for breakfast at
11 a.m, on the Mimence prairie, where they dried their blankets, etc., and
gob awayv again in the afternoon; two of thelr men went on ahecad
towards the Ouer-Taill Lake River to loek for buffalo, but were
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unsuccessful.  An object was scen & mile away on the right which, at
first, they took to be Indians and Browne with a man who could
tall Sienx language rode towards it. [t tursed out to be three elks, or
more properly Wapiti deer.  Giving the man his shooting coat and
nearly everythine but his gun and ammunition Browne prepared for a
chase. The deer allowed him to ride quietly up to within abeut 200
yards before they made off, with Browne after them. But he had not
ridden more than 1 mile when his horse got his forelegs into a
narrow swamp sinking up to his chest and, throwing Browne over his
head, fell en his side. They both scrambied out unhurt and Browne
continued the chase until the deer crossed swamps where he was unable
to follow, He was returning to the track of his party, when he met
Darling’s servant, Miller, riding his master’s horse, and a few minutes
later getting a view of the deer again gave chase and ran them for
5 or & miles, when the largest of them showed signs of being done up
and running into & swamp with high grass threw himself down. Miller
jumped off his horse and ran into the swamp with a large horse pistol,
which missed fire but caused the deer to jump up and make off again,
Browne f{oliowed him and shot him dead. e proved to be a very large
specimen with fine horns, Browne sent Miller off to get a cart for the
meat and was to wait by the deer until his return.

Near sundown Browne got uneasy and rode off to look for the track,
which unfortunately for him had taken a long round to the left to
avoid some lakes, of which he did not know. He hunted about for the
track umil quite dark ; then he unsaddled and having tied his horse by a
line round his own waist, he sat in his saddle being unable to sleep as he
had only his shirt and trouscrs on and the mosquitoes were dreadful.
Towards morning it became very cold and he was quite wet through
from the heavy dew., WWhen day broke he could not find his way
back and wandered about the prairie in search of the track without suc-
cess, there being a heavy mist which did not clear away until about
g o'clock. After another hour he got very hungry. He felt totally lost
and began to consider which was the most tender part of his horse in
case of necessity. However, an hour later, Miller and two other men, who
had been out looking for him since daylight, appeared.  One of the men
went back to the cart to tell Darling that his friend was found, while
Browne and the other two men went in search of the deer, They found
it and sent for a cart, By the time they overtook their party it was
crossing the Qtter-Tail Lake River, which is the head water of the Red
River. Darling had been very anxious about Browne’s absence, and
some of the party, wishing to push on on account of the Indians about on
the warpath, had objected to waiting to search for him. Browne always
sald that Darling by the firm stand he made, in spite of his own iliness,
had saved his life.

Starting early on the i12th August they had to travel till 2 p.m. before
they could find water and then it was bad. Browne saw seven wolves
run out of the swamp just as they came up toit, but his horse was too tired
to hunt them, He also saw a herd of the small jumping deer which the
half-breeds call antelopes, pretty animals a little smaller than the
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common American deer and much faster. A vielent thunderstorm eame
on in the evening which wet them through and pot out the fires so they
had to go to sleep supperless.

Darling was so ill next morning that they remained in camp. One of
the men fancied he saw buflalo and Browne and five of the men got their
guns and rode offl.  When they got to the Red River, some 2 miles
from the camp, they found instead of buffalo a party of traders under the
command of Mr. Kitson of the American Fur Company, who had left
St. Peters a few days before them, and taken a round to the west to
trade with the Indians in the Sieux country. Browne and his men
crossed the river and dined with the Kitson party and agreed to join
parties for the rest of the journey, and, as Kitson's route was more
westerly than their own, Browne hoped to get buffalo. When they re-
turned to their own camp near evening, Darling was better and they
brought up all their carts, etc, ready to cross the river in the morning.
Then another party belonging to 2 man named Hayden, of Red River,
appeared, and it was agreed that the three parties should travel together
on the west bank of the Red River. It was an extraordinary circum-
stance three parties meeting on the prairie on the same day.

On the 14th August the whole cavalcade consisting of 25 men and 30
carts assembled on the west side of the Red River. “Where Browne
crossed at this time of the year the river was about So yards wide and
34 to 4 deep. When the party halted in the evening at Rice River it
was {ound that the bridge had been carried away. So they set to work
to make a new one, by cutting down trees and throwing them lengthways
into the river and laying willows across them. When it was completed
next day the crossing was effected, but with some trouble.  Browne and
Kitson rode on ahead towards the Shyenne River and Kitson spied a
buffalo bull. Riding on quietly they hoped to drive hitn towards their
carts. They got within 1350 yards of him before he saw them, and then
started off.  Browne rode alongside of him and fired, missing the first
barrel, but hitting him in the shoulder with the second. He feil on his
knees and nose, but got up again and went off very slowly. Browne
relouded and rode up in front of him, on which he faced Browne shaking
his head and tail furiously but did not attempt to charge. Al this time
Browne was not more than 12 yards from the bull, but could not get his
horse (who had never scen buffulo) to stand quiet. He fired again and
hit the bull in the chest, but he walked off and not till another shot hit
him between the shoulders did he fall dead. They skinned part of the
beast and carried away some of the meat, which they found very tough,
but better than the salt junk they had lived on so long.  He was a very
old bull, which accounted for his not running as well as they wenerally
do. Cows run much faster and {urther than bulls. That night the party
encamped on Shyenne River and had another thunderstorm.

On the 16th they camped on Maple River and next day crossing that
river Browne and Kitson were ahead when they saw a buffalo bull and
riding up to within 100 yards Browne fired from horseback and missed
hini,  He: went off and they followed. Browne got another shot which hit
him behind and Kitson hit him in the back, then Browne stopped him
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with a hit in the shoulder and riding up close killed him. Hewas anold
bull blind in one eye which may have accounted for their being able o
get close before he started.  That night they camped on the Rush River.
On the (Sth they saw no game and camped pear a swamp with very bad
water.  Next day they hunted two bulis Browne killing one and Kitson
the other. Ilaliing at a swamp for dinner Browne managed to kill
another bull. They came across the track of the Red River buffalo
hunters and followed it tiil they reached a bend of the Goose River where
they camped. Large herds of buffalo were in the hills all round them.
They were all tired of bull meat and arranged to start early on the zoth
to kili some cows.

Browne, Kitson, and some of the men after riding for some time
discovered a herd which they had some difhcuity in approaching on
account of the number of bulis, who were very shy., At last by riding
along the edge of alow lake they got a good start and Browne singled
out a cow which he killed alter 2 run of a couple of miles over a bad,
hifly and stony country. The cow was not very fat but much beiter
eating than bull meat. Kitson aiso killed a cow and having cut them
both up they sent a cart for them, Towards evening Browne Killed his
sixth bull.  There were plenty of calves which run even better than
the cows. The whole country was covered with buffalo and Browne
greatly regretted he hadn’t two or three horses as he might have
killed many more. “A wounded bull,” he says, “ will often charge if
a man goes too close and his horse is not well trained, but the prin-
cipal danger is from your horse putting his foot into a badger hole and
talling”

On the 21st they camped on Turtle River near the place where Mr.
Simpson, the Arctic voyager, was found shot.  The next day the weather
continuing very hot they camped on Salt River and Darling, being alittle
hetter and very anxious to get to the end of his journey, they determined
to go ahead of the main party, hoping to reach the settiement in four
days. On the 23rd Browne, Darling, his servant Miller, the Sieux inter-
preter Campbell, and two brothers named Spence pushed oa ahead.
They had two carts with them as light as possible, Darling’s horse was
in the wagon, while his servant drove their cart.  They halted for dinner
at Little Hillock Creek and went on again until evening, when they were
obliged to stop on account of the loss of a linchpin of the wagon, and
there was no water for the poor horses. Having repaired their wheels
as well as they could their baggage carts being very old and shaky, they
crossed the Tongue River on the 24th, watered their horses and just as
they were close to Pembina River their cart broke down altoguther,  They
were oblized to transfer their traps to Spence’s cart and put in their
horse as leader and so reached the river. On the 25th they reached the
Grand Point on the Red River and pushing on got to Scratching River in
the evening where they camped.  As they were little more than 40 miles
from the settlement Browne determined to push on by himself in the
morning and try to reach Fort Garry early enough to send fresh horses
for Darling next evening., ILeaving at 3 a.m. on the 26th he rode asfast as
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he could and got tothe fort by 11 am,
and the baggage four days afier them,

|Jene

Darling was got in the next day

Ltivieriary,

Cruebec to Montreali..oo.o..o v v, 180 miles,

Montreal to Kingstor ... oo 180
Kingston to Toronto
Toronte to Niagara........... 40

Niagara to Buffalo ............ ..... 23
Buftalo to Chicago 1,075
Chicago to Galina 150
Galina to St. Peters..ooiii . " 328
St Peters to Red River Settlement ..., .. 600
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TRANSCRIPT.

RAILAWAY CONSTRUCTION IN THIZ FAR EAST.
From an article by V. Rikachev in the November, 1910, namber of the Jufenerni Gurnal,

Tue condition of China at the close of the last century presented a pitiable
spectacle of utter helplessness. Her government, after a historical life of
3,000 years, possessing an enormous territory and a population of over
four hundred millions, with ll the resources necessary for a flourishing
commerce and trade, yet found itself obliged to submit with humiliation
to the territorial and concessional requisitions of foreigners,

Her war with Japan in 18631-95 exposed her utter weakness without and
within, The attempt at civil war in 1900 ended equally unsuccessfuily.
The loss of Formosa and the Pescador Islands, the declaration of inde
pendence in Korca and it passing under Japanese protection, the
oceupation by Europeans of Kwantung, Wei-hai-Wei and Kiau-chow,
awoke China from her long sleep, and forced her to recognize that ail
fear of her clementary strength had irrevocably gene,  To wuard the
integrity of her empire, not visionary powers, but actual armies and
actual fleets were necessary wherewith to support her foreign policy,
and she needed also considerable pecuniary resources,

Asto these last, she took various measures for regulating and augmenting
her supplies, and one of the moest important of these measures was a plan
of extensive railroad construction, calculated to cover the vast territory of
the middle empire with a network of railways.  This plan was calculated
upen the enormeus impulse which the new communications would give to
the development of trade and industry, and to the transference of labour
from the thickly populated to the almost unpopulated districts, and this
impulse, it was hoped, would in time relieve the government {rom chronie
jroverty and onerous dependence on foreign governments,

Febin and the Secondary Ratlway Ceonires—In the scheme of development
Pekin, as the centre of administration, acquires great importance as a
railway centre. It is proposed that from here main lines shall run in four
directions :—(1) South, to Tlankau and Canton; (2) North, to Kalran,
Urga and Kiakhta; (3) East, to Tien-tsin, Shang-hai-kwan, Hsin-min-
ting, Taonanfu, Tsitsikar and Aigun; and {3) West, to Tat-yuen, Langchau,
Uruntsi and Kuldja.  The scheme further proposes that Si-ngan, Hankau
and Canton shall become secondary railway centres, and that from these
cities lines shall run in all directions.

Zie Senthern Marn Line—The main line from Pekin to Hankae was
constructed in 1935 and has a total length of 7488 miles. Its extension to
Canton is important in view of the proposal to extend the castern main
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line to the Amur. By April, (919, some 130 miles had been constructed
northwards from Canton and work was alse heing commenced south-
wards from Hankau.

Two branch lines have already started from the southern main line :—
(1) From Ching-ting station to Tai-yuen (capital of the Shansi province);
and (2) from Kai-fong-foo to Honan, in the province of the same name.
The first is 163 miles in length and the second 145 miles.  The second of
these branch lines follows the southern bank of the river Hwang-ho, and
will be extended to Si-nan, the capital of the Shensi proviace,

Phe Northern Main Live. —OFf the northern main line, the poction Pelin
to Nalgan (143 miles) had recently been finished.  The line was made
entirely by Chinest engincers and with Chinese materials, and Hts opening
to traffic was an occasion of greal rejoicing. A branch, 12 miles in length,
from Pekin to Mantougou, in a collicry district, belongs to this system.

Kalgan is the trade centre of Mongolia and has a population of more
than 100,000, Its trade with Southern China will be greatly henelued by
the extension to Canton.  The northern extension to Uryga and Maimachen,
called the Transmongolian railway, will encourage the trade and the settle-
ment of Mongolia, At present in this direction there is only a ufcha road
through the Gobi Steppe which shows great vitality, in spite of the
ditficulties of the way.,  The soll is rich and suitable for cattle rearing.

The Chinese Administration attaches great strategic and commercial
value to this ling, but at present the means for its construction are not
forthcoming, Parallel to this the Russians have started a proposal torun
a line from Missovaya to Kiakhta. The ruling considerations of this
project are briefly these :—Now that the line has been opencd to Kalwan,
the extension of a Chinese railway into Mongolia and so on to the
Russian frontier is only a matter of time.  1f the Russian branch line to
Kiakhta is not then compluted the strategic equilibrium will be upset
unfavourably to Russia. If this branch were made, then the Russians
could rely upon the argument of the 48 pairs of trains a day on the Siberian
line, and upon the Irkutsk military district, to confine the Chinese to the
peaceful development of their line for goods and passenyer wafhic.

It is estimated that with the double line of the Siberian railway, and
with the proposed rate for expresses of 1,000 kilometres in 24 hours,
the journey from Paris to Pekin, wid Berlin, Potersbury, Perm, Omsk,
Irkutsk and Kiakhia will take ¢ days and 3 hours, from Moskow to
Kiakhta 4 days, and to Pekin § days. In this case it is certain thatall the
LEuropean mails to China, and an cnormous number of passengers will
vo by this route.  As regards commerce exchange, the line will carry
Hankau tea to Russia, and Siberian corn, timber, coal, etc., into Ching,

The Eastern Main Line,.—The castern main line, Pekin—Tientsin-
Kinchow-Kou-pangtzu-Hsin-ming-ting-AMukden, with a branch Kou-
pang-tzu-Ying-kou {Newchuang), is run entirely by Chinese, except
that the chief agents are Englishmen. The portion Hsin-ming-ting—
Mukden was made during the Russo-Japanese War by the japanese,
who used their own materials and labour, but it has since been handed
over to the Chinese,

In this way the Chinese eastern main line is connected up with the
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Japanese Southern Manchurian system, and, through the latter, with the
Russian Kast China railway. Buot the Chincse Road Administration, in
order te be independent of foreign lines, has formed a project to carry
forward their line from lsin-ming-ting, through Fa-kuo-men and
Tsitsikar to the Amur.  As part of this project a line 26 miles in length
has been opened from the Tsitsikar station on the ast China railway to
the town of the same name. The original project has since been modified,
and the line, as al present projected, will run from Lanshanwan, through
Kinchow and Taonanfu to Tsitsikar and Aigun.

The Japanese press considers that the project of constructing a line
from Kinchow to Taonaniu has every prospect of vealization. The line
will pass through Chao-vang, on the river Taling-ho, and Fusin, and
probably Chentsiatun.  The length of this porlion is estimated at 516
miles, and the extension to Tsitsikar would be (8o miles more.  Un-
doubtedly, say the Japanese, the cost of such an undertaking would be
beyond the powers of the Chinese, and the fact that they are considering
it seriously points to a powerful backing of American capital.

The English papers announce that the line will run as follows 1

iinchow—Shao-kelin ... 197 miles,
Shao-kulin—Chentsiatun ... ... ... 218,
Chentsiatun—Taonan{u 148 .,
Taonanfu—"Tsitsikar .......................... 130,
Tsitsikar—Aigun........ 230,
Total ... of3 miles.

The author has checked these distances and makes the total 1,009
miles, and, including the extension to the sea at Lanshanwan, [,11¢ miles,
Serious difficulties will be met with in the mountainous country butween
Kinchow and Chentsiatun, and between Mergen and Algun, where it
will be necessary to tunnel the Khingan Mountains,

As regards fuel, this line will pass in the neighbourhood of four coal-
fields :—(1) lLian-shan, which is about & miles from Nan-yuan-chéw,
the third station to the west of Kinchow; {2) Lin-heisk, 11 miles to
north-west of Kinchow; (3) about 46 miles to west of Taonanfu, in the
spurs of the great Khingan, the Chinese report large seams of beautiful
coal ; and (4) Gan-heisk, 33 miles west of Mergen, on the right bank of
the Gan-ho.

If the line Pekin-Kiakhta, in a strategic sense, threatens to cut off
Transhaikal from Russia, the Kinchow-Aigun linc is still more menacing,
as it crosses the East China railway at Tsitsikar, and threatens the line
of the Awwur with an inroad at Blagovyeshchensk. To this must be
added another menace, the request of the Japanese for rights to con-
struct a line from Tich-ling to Taonanfu. In fact if this project is
completed before the completion of the Amur railway, the Russian
position in the Far East might become very critical.  Kconomically, the
development of the Taonanfu district is very promising,
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To the eastern sysiem there also belongs the line from Pekin to
Tunchow (on the Pei-ho), 13 miles in length, which was made by the
English in 1got to connect the capital with the wharfs, and is very
important.

The Line from Rzoany-cheng fo Kivin—Another branch of the castern
main line is the line from Kwang-cheny to Kirln, which was to be
Legun in 1010, Awang-cheny at the present time gains importance by
being the borderland of Russian and Japanese influence in Manchuria.
It is a centre from which a very large quantity of farm products is
exported to Europe, China and Manchuria, supplying a large traffic on
both the Russian East China and the Japanese Southern Manchurian
lines.  Afrin is of considerable strategic importance, and economically it
will supply Southern Alanchuria with timber and the products of the
hills.

For the construction of this line an agreement was made between
fapan and China, of which most of the advantages rest with the Japanese.
By the agreement the two nations took equal shares, but the control will
long remain with the Japanese, as to meet their share of the cost
the Chinese were oblized to borrow from the S, Manchurian Railway
Company on a 2i-year agreement without the right of redemption
of the loan before the end of that period.  The line is 80 miles in length,
and should be finished in the autumn of 1911,

Lincs to the West—Up to the present the only lines running westwards
in China are the twe branches already mentioned, to Tai-vuen and
[lo-nan. The latter will evenwally extend, beyond Si-ngan, to Lang-
chow, the capital of Kaonsu province.

From Lang.chow at the present time a lutcha road runs to the frontier
of the Russian Semiryetchensk province, and to Kashzar,  There is
another Zufcha road running westwards from Kalyan, through Uliassutai
and Kebde, to the Tomsk fromticr. Another important trade route
runs south-west from Kalran, aleng the Hwang-ho, and beyond, to
Tibet,

Secomdary Railweay Centres.—Si-ngan—"Turning now to the schemes of
development of the secondary railway centres, we will take first Si-ngan,
the chicf town of the Shensi province. From here it is intended that
lines shali run in five directions :—Te Taiyuen, Lang-chow, Chingtu
{province Cze-chuen), Hankau (province Hu-peh), and Hai-lonus-foo
{province Honan).

Hankaw.—VFrom Hankau, already a very important trade centre, lines
are to run ;—Northwards to Pekin, north-westwards to Singan, eastwards
to Nanking and Ngan-king-foo, southwards to Nanchang and Canton
and westwards to Ching-tua.

The Chinese government are fully alive to the strategic importance and
the urgency of connecting Hankaw andChing-tu. By the latest accounts they
hatl authorized the deputies of the Hupueh and Czechuen provinces to raise
Chinese capital for the construction of this Hankau-Czechuen railway,
hoping to Le able to prevent foreign capitalists from intervening.  But the
agents of three foreign governments were trying to obtain influence in the
line, the English, probably en account of Tibet, wanted the portion
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nearest to Ching-tu, the French wanted the same portion, while the
American financiers had not quite decided upon what they wanted,

Cantenr~-The railway now under construction from Hankau te Canton
passes through twe large manufacturing towns Changsha and Heng-choo-
foo, and will eventually be connected with the railway system designed for
the provinee of Yunnan, Canton has at present no railway except that to
Hong Kong, but it will in time, in addition to these northern and western
connections, be linked up with Macao, Amoy and Fuchow, on the coast.

Chinese Turkestan, Libel and Fuunon—In the west and south of China
the following lines arc proposed:—In Chinese Turkestan a line from
Lang-chau to Kuldja connecting the provinces Kansu and Sin-kiang ; in
Tibet a line from Ching-tu to Lhasa; in Yunnan there is already a line
from Lingan to Laokal, on the Tonking frontier, connected through
Hanol and Namdinh with the coast, in the Guif of Tonking., A concession
has also been yiven to the French for the construction of the Yunnan.
Annam rallway, and the English are proposing a line from Yunnan to
Burmah. Besides this the French have already completed a line from
Chen-nankuan, on the Tonking frontier, to Lung-chau, in the province
of Kwang-si, which the Chinese will extend to Nan-ning, and from there
te Wuchau, on the West River.

Shanghai.—On the east coast, from Shanghai, there are two lines, one,
completed, to Nanking, and the other, which is approaching completion,
runs te Hang-chau, Ning-pu and Fenching on the borders of the
Chekiiung province. This last is, up to date, the biggest work of the
Chinese engineers, and it Is surprisingly good.  The stations are built in
handsome style in hrick and stone, the bridges are of solid construction
and the line is made double throughout. The roliing stock is American.

Nunking,—Nanking, the ornament and pride of the Yangtsi valley,
whose silk industry was destroyed by the Tai-ping rebellion, is now
reviving under the influence of its rallway conmnection with Shanghai
Opposite to it, on the north bank of the river, is Pukou, the terminus of a
line from Tientsin which is now under construction. This line will
connect the east coast and northern railway systems,  {t should be com-
pleted early in 1912, and passes through a country rich in coal, hides and
other products,

The line from Shanghai to Nanking is of English construction.  Sur-
veys have already been made for an extension to Wuhu, about 30 miiles,
In the course of § or 10 years there is little doubt that Nanking will be
connected up with Hankau,

Shan-fung.—In the province of Shantung the Germans have made a
fine, 210 miles in length, from Kiau.chau to Tsinan, and a branch, 36
miles in length, to Be-shang. :

Such is the scheme of railway development which, when it is realized,
will make China one of the richest countries in the world.  That her war-
like strength will also revive rapidly is very doubtful.  Her conditions of
swovernment are difficult and complicated, and her present backwardness
lcaves her a great deal of lecway to make up.

Railways in Kerea.— Seoud- Wiyn Marn Line.—The railway centre in Korea
is the capital Seoul, The main lines run te Fusan and Wiju, with branches
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completed to Chemulpe, Chenampo and Masanpo, and under construction
to Nunsan. The oxtension to Antuny and Mukden is being reconstructed
to broad gauge, Lines are also projected from Seoul to Gensan, from
Ping-yang to Gensan and from Song-chin, through Horlong, to Kirin.

Needless to say Korea owes its network of railways to the enterprise
of the Japanese. Their method of construction s so inleresting that it
deserves to be explained in full detail.

At the time of its construction the Fusan-Seoul main line had extreme
hnportance, for in it the Japanese saw the key to the cconomic and
political occupation of the country, The extension to the Yalu is com-
pleted with the exception of a few of the slations.

The line, along its whole length, is broad gauge (37, well made and
fully suited to the heaviest traffic.  The bridges and tunnels however are
designed for a single line, and complicate the question of the proposed
duplication of the line.

During the construction, the Japunese paid chief attention to the line
and the roliing stock. They have large Pullman cars for passengers of all
three classes, wagons of dimensions and carrving power approximately
double those of the Russians, and engines suited to these conditions.
The stations were at first temporary, rough, structures, and are being
gradually remodelled in keeping with the prosperity of the line.  fn this
way Japan earries forward, in an economical manner, her strategic policy,
pushing forward her lines, and afterwards, as they beygin to pay, equip-
piny them for commercial requirements.

The ling from Fusan to Seoul is 274 miles in length, from Seoul to
Wiju 312 miles, and from Wijs to Mukden 190 miles.

At the time of writing, when the reconstruction of the Antuny-Mukden
line had actwally commenced and materials were eollected for building a
bridge over the Yalu, the strateyic importance of the Norean main line
wits greatly increasing,

It will be possible for the Japanese troop trains to make the unin-
terrupted journey from Fusan to Mukden in two days, and taking into
consideration the size of their wagons it can be seen at once not only how
quickly Japanese troops can appear at Mukden, but also how quickly
they can concentrate there.

Regarding the proposcd lines, that {rom Gensan to Ping-yany will
conneet up the castern and southern coasts of the peninsula and two
existing fortresses,  The line Songehin-Horlong-Kirin will approach the
flank of Viadivostock apd might serve as a base for cutting it off from
Russia. '

Fusan—The Japanese are making great offorts lowards developing
the town and port of Fusan, they are constructing a large mole in the
harbour, building a wharf and extending warchouses.

Even in its existing state the accommeodation allows of six ships being
unloaded, simultaneously, directly into railway trucks. When the new
work 1s finished this will be considerably increased,

In connection with the details already given of the lines to Mukden it
miy be added that the passages from Nagasaki, Sasebo, Moji and
Simonoseki to Fusan arce vach about 12 to tg hours. The most careful
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arrangements are made towards facilitating and hastening the transfer
ence of troops from the islands to the mainiand.  In case of war, no time
will be wasted in mobilization, but the men will be seat on beard un-
equipped, without transport, provisions, ete.,, and will find everything
necessary for them already in Korea, where equipment, weapons,
provisions, stores, ete., are collected in arsenals and stores, distributed
all over the country in accordance with the war scheme and the points
selected for disembarkation,

Wiju.—The new town of Wiju, which forms the northern terminus of
the I orean main ling, still presents the unfinished, temporary, appearance
which it ewes to its hasty construction during the war, with enormous
godowns, constructed of various materials, and large levelled spaces.
But it has a great future, and is already beginning to show the effects
due 1o the development of the Antung-Mukden ratlway.

Antung-Mukden Railway.—The Antung-Mukden railway was hastily
built by the Japanese duriny the war, and afterwards socured to them by
treaty with China. It is of narrow, 30¥, gauge, and looks Tike a toy rail-
way, with toy trains, no separate classes and no attempt at comiort,
None the less the line works, and, at small cost, it was of enormous use to
the Japanese during the war,  Each truck will carry mors than 2 tons of
coods, and the small Baldwyn engines will drag as many as 12 trucks on
level ground, The line was beguon in the summer of 1904, and by
October it was completed as far as Finhuvangehen ; three manths later
trains were running to Lanshanguan, and went far towards making pos-
silile the defeat of the Russians at Mukden.

‘The country Is mountainous and the line has very steep eradients amd
very sharp curves.  The bridges, 20 in number, ave made of wood. In
certain sections, at the stations Man-tsia-pu, Hziao-gou, Tsinnu-chuan
and Tsi-guan-shan, the trains are divided and run in halves. At some
of the sharper curves there have been many accidents, and in consequence
of the danger, trains are only run by day, and the journey from Antung
to Mukden at present takes two days, Tsao-ho-kow station being the
halfway house.

In its present state the line is a brilliant example of military enyinger-
ing but has litile commercial value, but in their treaty with the Chinese,
the Japanese secured the right of not only keeping up the line in its
original state but of adapting it to commercial vses, in other words of
reconstructing it into a wide gauge railway of permanent type.

In the reconstruction it has been decided to follow the original
direction. The work consists in constructing bridges, excavating tunnels,
reducing gradients and widening the track. The length of the recon-
otructed line will be 176 miles. By the latest information the work was
being pressed forward rapidly, 60,000 Chinese coolies being emploved,
and it was hoped that the sections MMuRden—Pensiu and Antung-
Kikwanshan would be opened to traffic in the autumn of 19310, The
present year should see the whole line completed and also the bridge
over the Yalu, and then the journey from Mukden to Wijn could be
accomplished in eight o nine hours, and Fusan would be connected with
Lurope by an uninterrupted line of rail.
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In this way Japan, having annexed Korea, will, in the very near future,
be able to concentrate her troops at Mukden by means of the two lines
from Fusan and Port Arthur. In other words she now stands face to
face with Russia. while, as opposed to China, she has already cut her
way into the very heart of Manchuria.

Sakhalin.—It remains to say a few words about Sakhalin.  The
Japanese while colonizing the coasts of their part of the island, have
decided to make four railway lines, starting from the old Korsakovsk
post, where their civil and military administrations of the island wre
concentrated,  These lines are (1} from Ostamar {Korsakovsk) to
Sakaiham; about 25 miles of this line are already completed, and the
whole line, about 70 miles, will probably be open in 1gi3, (2) a line
along the west coast covered from the side of the United States of
Ameriea and (3 and 4) two lines on the ecast coast covered from the
Russians.

As elsewhere, the character of the work shows moderate cost, and no
unduc haste to obtain luvuries. Compared with Japanese methods, the
Americans build rapidly and expensively, the Russians, in the opinion of
the author, build still more expensively and astonishingly slowly.

F.E G Skry.



gt 449

REVIET,
VON BRUNNER'S PERMANENT FORTIFICATION.
{Transiated Ly Capt. R, WarLrer, LF.L

Turs book, having been recently translated, is now accessible to all R,
officers, and while all will concur in the general excellence of the work,
they will discover during its perusal small problems, the solution of
which will be rendered easier by discussion.

The sections of the works given in the plates present one of them. It
will be noticed that none of the sections given are suitable for the
establishment of overhead cover for the infantry firing line.  The general
type of parapet shown is that below :—

(), shows the parapet without overhead cover.

(4, shows the difficuity of establishing overhead cover, the abnormal
length necessary for the raking strut rendering it practically impossible
to do so.

{¢}, shows an alternative method of establishing overhead cover in an
old-fashioned parapet,
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The author disposes of the matter in the following words®:—« The
whole infantry position might be made of concrete, and shields might be
provided as a protection againt artillery fire, but the expense yrould be
prohibitive.  Overhead cover against shrapnel bullets and shell splinters
for the infantry manning the parapet might be provided, but any such
light protection will be completely destroyed during the bombardment
which often lasts for many weeks.”  Now this statement, particularly the
latter portion of it, “any such light protection would be completely
destroved during the bombardment which often lasts for many weeks,”
may be true of the Continent, but is it troe of the land fronts of British
and Colonial fortresses?  Certainly not, that is, if the fortresses on the
fronticr of India be omitted from consideration. If the land {front of a
British or Colenial fortress had to undergo a bombardment of many
weeks, it would have lost its raison d'éfre, for such a prolonged siege
implies a loss of sea command which would in itself render any resistance
on the part of the fortress useless, In all probability Great Britain
would have been foreed to submit to a humiliating peace even before the
heavy guns of the besiever could have been placed in position,

From the foregoing vonsiderations we arrive at a conclusion which
clearly shows why in small details British should differ from Continental
practice.  Amnother case in which this occurs may be mentioned herc.
As our fortresses are unlikely to be exposed to a prolonged bombardment,
armounred casemates and cupolas are unnecessary for the heavier types
of howitzers and flat trajectory guns. Armoured cupolas and em-
placements  however should be provided for the lighter Q.F. and
machine guns which are employed for flanking obstacles or for sweeping
the intervals between the forts, otherwise a concentrated shrapnel fire
from ficld guns and such siege guns as may be landed, aimed at those
sited at eritical points, might render it impossible to serve themn when the
moment for such action arrived,

In conclusion one small eritizism of an otherwise excellent translation
may perhaps be made. On page o of the translation, page 38 of the
original the words “ Fraditor Casemate ™ occur. What are these “ Traditor
Casemates "7 They are nothing but orillons brought up to date, and
why not call them therefore orillons, or perhaps, better siill, retired flunks,
and avoid adding another expression to those already forming the jargon of
a somewhat technical art, a jargon that it is as well o aveid if we wish to
be read by the layman or even by the infuntry soldier, whose business,
amongst others, it may be to defend any land fronts that we may erect.

H. K. G. CLavron,

* Page 33 of translation, page 49 of vriginal,
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NOTICES OF MAGAZINES.

AIEMORIAL DE INGENIEROS.
Aprid, 111

‘The Administration ot the Jemarial de Ingenioros is to be congratulated
on the excellent number (containing 230 pag#s), which it has published in
commemoration of the zo0th anniversary of the foundation of the Corps
of Engineers in Spain,

The number opens with a dedicatory note from the pen of General Don
José Marvd in which he briefly sketches the history of the corps from its
initiation on the 2tst April, 1711, to the present day, and mentions a few of
the distinguished names that have adorned its history. Iis motto 1s
Onward ! ever Onward ! and if a halt is made to cast a glance back over
the past, it is only with the object of gaining a fresh stimulus to push on
towards the future,

Biographies are given of ten notable engineer officers, Qf these the
most interesting to an Englishman is that of General Verboom, the
founder of the corps. This distinguished officer was born at Antwerp
in the yuar 1665, son of Cornclius Verboom, Chief Engineer of the
Spanish forces in the Low Countries. His military career commenced
in 1674, when at the age of 9 he took part with his father in the defence
of Besancon and Déle, On the sth February, 1677, he was appointed
an Infantry Cadet and in 1684 Volunteer Engineer. In 1601 he was
present at the Siege of Mons, fighting under King William I, against
the French.

In 1693 on the death of his father Verboom was appointed to succeed
him as Chief Engineer, though his army rank was only that of captitin of
infantry, and two years later he assisted the celebrated Dutch general,
Coehoorn, at the Slege of Namur.

After the Peace of Ryswych, signed on the 28th September, 1697,
Dutch garrisons were placed in the so-called barrier fartresses of the
Low Countries, and consequently the duties of the Spanish Chief HEngi-
neer were much lightened, and Verboom, though still retaining that titie,
was promoted colonel of the Lorraine Regiment of cavalry in 1698,

The death of Charles [I. of Spain in 1700 completely changud the
Kuropean situation, and from that date onwards Verboom, who had pre-
viously fought three campaigns on the side of the English, found himself
during the remainder of his Tong life constantly fighting against them.

As the King left no direct heirs, the succession to the throne of Spain
was disputed by the Houses of France and Austria.  Louis XIV. sup-
ported the candidature of his grandson, the Duc d'Anjou, and Maximilian,
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Elector of Bavaria, who was at that time Regent of the Spanish Nether-
lands, proclaimed him in Brussels under the name of Phillip V. The
Austrian candidate was the Archduke Charles, son of the Emperor
Leopold L, and amongst his supporters were England and Holland, the
hitter enenties of the French King,

Verboom’s first duty was to reorganize the defences of Antwerp, and
to this end he built the forts of Dam and Austruweel with numerous
batteries. threw a bridge across the Scheldt, and projected a bridgehead
on the left bank of that river. On the Sth February, 1702, he was [To-
moted brigadier-general and two months fater he was serving under
Vauban at the Siege of Hulst.  Shortly afterwards he was in Antwerp
when that place capitulated to Lord Cadowan,

During the campaiga of 1706 Verboom gained high praise for his
relicf of Termonde which was being besieged by the Duke of Marl-
horaugh, but for some unknown reason, he was arrested shortly after-
wards and confined in the Citadel of Valenciennes,  He did not, however,
long remain a prisoner.

AllPhillip’s hopes of retaining the Low Countries were dashed to the
ground by the defeat of the French Army at Ramillies, and those of his
Belgian officers who did net transfer their allegiance to the Archduke,
retired to Spain,  Amongst them was Verboom, who arrived in Madrid
earlyin 1700, He was at once entrusted with the organization of a Corps
of Lingincers in the Spanish Army, but as he was ordered to join the
troops that were operating on the Portuguese frontier his work was
much delayed,  On the 18th December of this year he was promoted
licutenant-general, and on the 13th of the following January appointed
FEngineer General and Quartermaster-General of the Royal armies.

The first Spanish engineer of whom there is any record is D. Pedro
Navarro who served in the armies of Ferdinand and Isabella at the end
of the 135th and beginning of the 16th centuries.  Charles V. employed
many Italian engineers, and Phillip I1. devoted special attention to engi-
neering matters.  The latter monarch acted as his own Chiefl Engincer,
conducted direct correspondence with the engineers charged with carry-
ing out various important works in fortresses, examined their projects
and gave them instractions thereon. During the reigns of Phillip 111,
and Phillip IV, the number of engineers diminished, and during the
perivd of penury which prevailed during the reign of Charles 11 the
engineer service practically disappeared. Verboom had conscquently
great difficultics to contend with in organizing a Corps of Enginecrs, as
there were no trained officers in Spain to form the nucleus of the corps.
He had thercfore to endeavour to obtain from Flanders some of the
enwrincers who had there served under his orders.

On his retern from Portugal, he was given but a short rest, and in
May, 1710, accompanied the King to Lérida where the army of the
Marques de Villadarias was engawved with the Archduke's forces under
Count Staremberg. The result of this campaign was disastrous, for on
the 27th July Phillip’s army was routed at the Battle of Almenara, and
Verboom himscl was taken prisoner, and confined in Barcelona where
he remained until exchanged in March, 1712,
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The time spent in prison was not, however, wasted, as he appears to
have enjoyed a great deal of hiberty and was able not merely to complete
his scheme for the organization of the corps but also to reconnoitre the
Austrian defences, thus obtaining information which proved invaluable
when in 1714 he found himself Chief Engineer of the army which was
laying sicge to Barcelona, That city was captured on the 13th
September of that vear by the Duke of Berwick exactly thres
months after the opening of the renches, his success being largely duw
to Verboom's engineering talents,

Verboom's scheme for the orzanization of a Corps of Engineers was
approved by a Royal decree of the zist Apai, 1711, It provided for an
Engineer General, one Engincer Director for each province, aml an
establishment of second and third engineers to whom was to be assigned
the equivalent army rank of licutenant-colonel, captain and lieutenant
respectively.  In making the latter recommendation Verboom remarked
that “there was no reason why this class of officer who worked more
and was more exposed to the dangers of war than any other should be "
deprived of army rank. In war time brigades of from § to 10 engineer
officers were to be formed under a Chief Engineer assisted by a sub-chief
and an adjutant. '

In May, 1718, Verboom was appointed Governor of the Citadel of
Barcelona, a post which he held for the remaining 26 years of his long
iife. He was not, however, permitted to remain there in idleness, for in
the same year he took part in the expedition to Sicily and was Engincer-
in-Chief of the Spanish Army at the capture of the foriress of Palermo
and Messina.

In the autumn of 1719 he returned to Spain, to find a fresh change in
the kaleidoscope of European politics.  Louis XIV. had died four years
carlier, and the jealousy which had been smouldering for some time
between the Regent Orleans and Phillip V. soon broke into flame,
France entered into an alliance with England and Austria and invaded the
Peninsula along the roads at both ends of the Pyrences. The eastern
army occupied Seo de Urgel, and Verboom’s first task on returning from
Sicily, was to assist in laying sicge to that fortress.  Trenches were
opened on the 22nd January, 1720, and on the 2gth of the same month the
place surrendered.  Verboom was appointed Governor of the fortress and
lost no time in commencing the reconstruction of its defences. Peace
was signed at The Hague on the 17th Febroary, 1720, and Verhoom then
found time te propose various improvements in the organization of the
engneer corps,

Ilis plans were approved, and the vestablishment was fixed at
i Engineer General, g Engineer Directors, ¢ Chiel Enginecrs, 27
Second Engincers, 42 Ordinary Engincers, and 40 Extraordinary
Kngineers, Engincers Commands were established in the provinces of
Andalusia, Extremadura, Castille and  Asturias, Galicia, Navarre,
Guipuzeoa and Vizeaya; Aragon, Valeacia and Murcia; Granada and
the possessions in the north of Africa; and Catalonia. A Military
Mathematical Academy was also founded in Barcelona under the
inspectorship of the Engineer-General.
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From 1721 to 1727 Verboom was constantly cagaged on tours of
inspection, Pamplona, Alicante, Muretn, Malaga, Ceuta, Cadiz and
Seville being visited in turn and important works undertaken at each of
them, In 1720 Verboom was called to Madrid to advise on the proposed
sicye of Gibraltar,  In January, 1727, he was created Vizconde e
Niewvorde and AMarqués de Verboom, and in the same month he joined
the army of the Count de Torres before Gibraltar.  This army consisted
of 30 battalions of infantry, 6 companies of carabineros, goo cavalry and a
sicge train of 100 guns with many mortars and 4,000 quintals of powder,
The siege commenced by an assault on the Devil's Tower, but the
attuckers suffered such heavy losses that they were compelled to with-
draw, and renewed their attack on the other side of the isthmus.
Verlroom, at a council of war, held at the end of Januvary, expressad the
opinion that any attack on the Rock was doomed to failure uoless made
in co-operation with a strong naval Torce, which was not at that time
availabile for the Spaniards, The differences between himsell and the
Commander-in-Chief becante so acute that he was shortly afterwards
recalled to Madrid where he remained till the beginning of 1731, occupied
amongst other things in preparing plans for the defence of Cuba, Monte-
video and Buenos Aires,

In 1737 Verboom was promoted Captain-General, and died in his
quarters at the Citadel of Barcelona on the 1gth January, 1744, after
70 vears of service during which he had taken part in no fewer than 28
campaigns. e was buried in the Chuerch of Saint Catherine, now
demolished.

lis two sons were both engineer officers, the elder predeceased him
by 11 vears, and the vounger only survived him by o few months,

The most interesting of the remaining biographies is that of General
Zarco del Yalle who fought throughout the Peninsular War and played a
most distinguished part in the reign of tsabella IL

The number closes with a complete list of all other officers of the Corps
from its foundation in 1711 t0 the present time, and aiso with list of
the names, as far as they are known, of the engineers who served in the
Spanish Army during the 15th, 16th and 17th centuries.

‘M

Rivisry Tresicy pr Axroxavrica.
Fuly &5 Decomber, 1910,

There is an interesting account of a voyage of the Italian military
airship No. 2 from Bracciano to Campalte from 2gth September to
and October.  This airship has a cubic capacity of about 150,000 culs, fi.,
a 100-H,P. motor and carries fucl for 20 hours. The car 15 a real Loat
suitable for navigation on water,

The envelope is different from former types, being somewhat rounded



911 NOTICES OF MAGAZINES. 133

at the stern, and is divided into eight compartments. The material
is differeat being an experimental rubbered fabric, not covered with
aluminium powder,

The speed is about 50 kam, per hour.  The voyage was full of incident.

Near Chiusi a stoppage was caused by the motor heating, the defect
being soon put right. At Arerro after five hours’ journey a forced landing
was made, with the motor stopped owinyr to a propeller catching in the
suspension and being broken. Fortunately the motor was at once stopped
or the envelope might have heen torn, and a disaster have occurred.

The landing place was inconvenient being heavily wooded, but fortu-
nately a number of peasants were available who saved the ship bumpiny
and took her off to a sheltered spot, where repairs were carried out.

At 5,30 on the 30th the ship started again for Venice and crossed the
Apennines without difliculty, though all the ballast and some of the fuel
had to be jettisoned, and a deseent made for {fresh supplies of hydrogen
and fuel near Sant” Arcangelo.

A fresh start was made at 12.15 on October tst, but near Porto Caleri
towards evening the slackness of the envelope, due to cold and loss of
hydrogen, suggusted a further stop.

The last stage (40 km.) to Venice was effected on the morning of
October 2nd, and she was safely housed in her shed at Campualta,

There is & useful mathematical investigation of the pressure on the
supporting surfaces of an aeroplane.

There is a short account of the progress of “acrostation ” in ltaly in
igto. It has not progressedd much in 1gog, in which it differs from
¢ aviation,” which has made very rapid progress.  Important work has,
however, been carried out, the military airships have made many useful
journeys, a great Impetus has been given to the sport of spherical
haliooning, and Engineer Forlanint and Count Almerigo da Sehio have
improved their airships.

At the International Congress held at Verona in May, the following
weneral propositions met with approval, and show in what form we may
uxpeet the international character of the air to be treated :—

;. That the atmosphere over the land and territorial waters of every
state should be considered as territorial atmosphere subject to
the sovereignty of cach particular stale,  Atmosphere over
unoccupied lands or free waters should be considered as
free. '

2. That within territorial atmosphere, the journeys of aerial vessels
should be free, subject to such control as is nccessary to safe-
cuard public and private interests, and subject to the laws of
the natien to which the vessel belongs.

1. That journeys of aerial vessels in free atmosphere, ought, in ol
tmportant respects, 10 be regulated by international rules.

Many interesting papers were read at this conference,
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The halian Touring Club has instituted a National Commission of
Acenial Touring which has taken up the question of maps for aerial pilots,
and that of pilots and control of licenses.

The latter is reecognized to be now of great importance. The FLAL
deals satisfactorily with all members of aero clubs, but has no control
over those who are not members, who may be quite unskilled, whose
machines may be badly designed and constructed, and yet are able to
take up passengers amnd generally endanger the public.

Laws are necessary on the subject.

A new airship under constroction Ly the Airship Co. “ Veeh” at
Monaco, is expected shortly to make its déns. It is a larye ship on a
new system,

The envelope is about 100 m. lopg and 16 m. in diameter with a
capacity of 13,030 cm, (about 455,000 cub, fr.). It is constructed of a
new material metalled on cither side, which renders 1t waterproof and
alse prevents the sun’s rays affecting the interior gas. The total height
of the ship is 25 m. and it has an overall breadth of 18 m.

All the framework is of steel tubing. The car has two towers which
extend into the envelope and carries two horizontal screws for raising or
lowering the ship vertically.

In all there are eight screws operated by four motors viz.: two
zo0-IT P« Wodan” and two 150-H.P. of the same make. They are said
to welgh 2 kg, per H.P. and to be entirely reliable. The anticipated
speed is not given, but with this large H.P. is expected to be high.

The ship is to carry 40 passengers, but the length of journey with this
load is not stated,

This Review would appear to be badly supported as the months from
July to December, 1910, inclusive make only one part of the usual monthly
size,

J. E. Carrer



gl -4

L 2}
=1

CORRESPONDENCE.

THE «DRIFT” OF A BULLIT,
Duar Sin,

Colonel de Villamil's paper on “Drift ” in the March number of
RE. Journal, p. 318, line 13 from Dbottem, says “the point turns
out of the plane of the paper and towards the spectator,” 1 am afraid
the oppesite is the case, as can be verified from any book dealing with
rotational dynamiecs.  All photographs of rotating bullets in air show
that ¢ the point of the hullet is above the line of the trajectory.”

Professor J. B. Henderson, o.sc., in his # Flight of a Rifle Projectile
in Air," Proceedings of the Rayal Seciety .1, Vol 82, 1909, shows the
gyroscopic action which takes place, and so explains drift and other
phenomena of a projectile in air

Professor Maurnus, Berlin, carried out, some 30 years ago, a series of
experiments on spherical and elongated projectiles, and he proved that
an ogival-headed projectile drifts to the right (with right-handed twist
of rotation) provided the point of the projectile be a trifle above the
line of the trajectory. TPhotegraphs show that this is the case.

CGD being the direction of motion of (5, the centre of gravity of the
projectile, GAB its axis, the resultant resistance of the air tends to turn
the projectile about an axis through G, perpendiculac to the plane BGD,
in the direction shown by the arrows. If the shot had no retation, it
would fly end over end.  But when the shot seen from € has a right-
hamded rotation about its axis, this motion combined with that which
the resistance of the air imparts to the shot deflects the point A as seen
from C tothe right. In consequence of this deflection of the point A to the
right, the resistance of the air acting on the left-hand.side surface of the
ogivat-headed projectile creates a couple abont G whose axis is vertical
and right-handed, when looking downwards from C: this couple then,
when combined with the rotation of the projectile turns the axis GA of
the shot downwards, that is towards the tangent to the trajectory.

C. E. Purers,

The Editor, R. £, Joenrsad. ’ Mojor, K4,

SI!(,

[ have to thank Capt. Edgeworth for pointing out a {oolish mistake
I have fallen into.  Always repeating an experiment in the same manner,
coupled with the impression, apparently shared with Capt. Carey, that it
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had been found that the butlet drifted “in the wrong direction to suit
this theory,” is the probable reason for this: though that is no real
excuse and | can only apologize for muking the statement I did, My
line of argument is not materially altered by the change—except that
everything must Le reversed, < right 7 for “left,” “up” for “ down,” and
s0 on—the ecssential being that the gyroscopic action turns the point of
the bullet to the left of the trajectory, and that the horizontal component
of the resulting resistance, in “ burrying up the precession,” forces the
pointof the bullet vertically towards the line of the trajectory.  Thereis no
necessity, of course, to make any assumption that the poiat of the buliet
is felow the trajectory.,

Pousibly this is what the writer of the Texthook meant, If so 1 also
am an “uncompromising supporter ' of this theory, though 1 think that
the wording of the description leaves much to be desired.  Personally }
am more mnterested in the resistance than in the “drift.”

I am afraid T cannot agree that Capt Carey’s explanation of a buliet
rolling on the air is very simple. The coefficient of viscosity joo s
“independent of the density,” (Stokes) so the bullet could get no more
Herip™ on the air if the latter were much compressed.

With regard to C. 8. Jackson's letter—no excuse necessary for being a
mere student: before Natere we are all students, and poor things at
that—there are doubtless many formulx: of the type proposed by me.
Newton, Coulomb, Dr. Young and Girard (to name only a few of the
most eminent men) employed similar formula,

The formula offered by me is intended to include all possible motions
of the air. A is the coefficient for ail direct motion, B for sinuous
motion {eddies, vortices, ete.} and C for all motion due to compression of
the air.  “ Air carrled with the bullet” would come under A, which
varies as the length of the bullet and as its diameter.

“ Potential energy” is a convenient expression which T employed in
the sense used by Lord Rayleigh in the formula

Po=p+1pn
where p=potential energy, or pressure and Jpo? the Kinctic energy, per
unit of volume, in all parts of a stream line (Mydrodynamics, 1876),  When
p=e, 1 expressed it as being ~oxhausted.”  The bullet “ still generates
waves,” of course, but the Kinctic energy generated, per unit of time
remtains consland.
Yours faithfully,
May Sth, rg11. K. pe VieLaw,

P8 —-Since writing the above 1 have been allowed to see a copy ot
Major Phipps’ letter and I thoroughly agree that the explanation given at
the end of it appears @ correct statement of what takes place, ordinarily.
It is, of course, only a good jirst approximation ; for the point of the
projectile must be describing some sort of a curve (? spiral) and this
would tend to cause other minor movements.

May githy 1911,

The lditor, X2, feurnal,
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RECENT PUBLICATIONS OF MILITARY [INTIEREST.
APRIL, 1911
{Prbdished Quarterly).
THE following extracts from the list compiled by the General Staff,
War Office, are published in the R.E. Fowrnal by permission of the
Army Council.
PART 1%
SECTION .
AERIAL NAVIGATION.

Tur Coxstrecrioy oF  AwmsHir Sueps  (Luftschiffhalienbau), By
Haenig. 170 pp, with numerous diagrams. Svo. Rostock, 1g10.
Volckmann,  6s, 64,

“I'his buok, which is written by an engineer, discusses in detail e valous systems of
constraction of airship sheds.

Means oF Coduexication 1w War (Die Verkehrsmittel im Kriege),
By Schmicdecke. 363 pp., with numerous maps and diagrams.  Svo.
Berlin, 1gi1. Mittler.  7s. 64,

This is the second edition of a book originally published in 1903, It has heen bronght
up o date, and a special chapter has been devated to airships.

BOOKS OF REFERENCE.

Tur Ardy Axxual axp Year Boox, 1910, By Major B. F. 5, Baden-
Powell and Lieut.-Colonel 11 M, 2. Brunker. 38§ pp. 8vo. Londen,
igio,  W. Clowes. 75, 6d.

“I'his volume forms a fairly complete book of reference on matters connecterd with the
Forces of te Crown lor 1gcg and the hrst six months of 1910
Amongst athers, the ook conlains the fotlowing articles :—
Military defence of the Empire and tire Imperial General Stafl,
Discipling in the avmy.
The military forces of the Crown which inclwdes Lovd Nitchene’s recommendations
for the organization of the forces of Austealia and New Zealand.
The Loy sconts.
The army mancuvres in England, 190g.
‘The training of the Cavalry Division in England in 19c6.
Military inventions of the year
In their preface the authors very briefly summatize the ehief events and changes of the
year. They vonclude by hoping that ** readers will offer any sugzestions whicl they
think will tend to make the Army Annpal a thovoughly useful amd reliable work of
reference on military matiers.™

* The titles of all looks are given in Epglish ; this does not indicate that the baoks lave
Leen Lranslated.  “The original litle in the langnage i which a work s wiitten, if not in
English, is siven in brackets,
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CAVALRY,

Parr L Cavarry Tactics a5 I1LLUSTRATED BY ThE WAR oF THE
Reneniox. By Capt, Alonzo Gray, 14th U.S, Cavalry. 187 nn. Svo.
¥ i/
Fort Leavenworth, Kansas, 1910, U8, Cavalry Association, ¢s. o,
¥ L )

At fst sight this book may appear dry reading —comprising as it does o numbsr of
Labulated extracts from official reports and despatches with marginal notes.  When gone
into, however, &t I3 most interesting.  The amthor has collected a large number of
examples from the American Civil War to illnstrate various points connected with the
armament, leading tactics, equipment, ete., of cavalry W the fiell,  Lach point s dealt
with separately, sud at the emd of the extracts he has collected the author gives his own
CoOmMIMents.

The book is worth stady by officers of mounted corps,

FORTIFICATION AND MILITARY ENGINEERING.
IxsTrUCTIONS FOR TiE ATTACK AND Dewexce or ForTrissks (Anleitupg
fiir den Kamp um Festungen). Official, a5 pp., with 2 sketches, 12mo.
Berlin, 1910, Mittler,  1od.

These instiuctions have been issued to enable ofiicers to study the pinciples of fortyess
watlare, and to cusire that the twoups are thorenghly trnined in peace fn the duties
tequired of them in war in the attack and defence of fortresses.,

In the short intredection to the book, it is stated tiat commanders must always bear
in mind that a spirit of bold olensive 5 the Lest guarantee for steeess, nob only in the
attack, bt alse in 4he defence,

Fhe fiwst portion of the Justructions deals with e attack of the fntress.  Here the
absolute necessity for the wost intimate co-operation of all arms is mentioned again and
again. It is peinied oat that the infantty is incapalle of uraking apy progress or of
reaching the final stages of the attack without the closest suppot of the artillery, aml
that, in the final stages, the assistance of the engineers alove will render jt passible for
the infanty to goin a fosting in (he enemy's final position.

As regands the anillery, ce is o be tken tha the guns of the attack do not engage
in Lattle enless they are superiny in nunbor and calibre o thos: of the enciy and have
suflicient ammanition to carry on the contest,

I the second portion of the buok, which deals with the defence ul forresses, the
Arstruction s show how advaneed positions are likely 1o play aowmore dmportant 58 than
hitherto. The increased tange of medern guns will enabile the defender ty offer a more
prowacted wesistance in his advancad positions, provided the later aie sitsated wizhin
elfcelive 2ange ol his nain positivn,

The final decision, acearding to the Juseructions, is 10 be sought for in the delmder's
wain position, in contra-distincéon to the French ustructions which state that, in the
final stages, the wroops should retire from their main position, aml should awair the
assaultin A position sl fartier baek called # fa position de soutien, ”

Both in the attack and in the defence the German Zustructions deal felly with the
fatest developments of Lechnigue Iikely o be of special Importance in fortress warfare,
such as wireless telegraphy, atrships, acroplancs, motos, cle.

Stesr Warrare {La Guerra d"Assedio). By Lieut.-Colonel Sachero,
162 pp. Svo. Turin, 190y, Olivero.  gs.

This study of siege warfare is an epitonte of the lectures delivered Ly Colonel Sachero
on this sulject at the Ttalian Staff College. The ook is divided into thres pants,
Tart I, is historical, and traces the devdopment of all classes of fontification from the
beginaing of the eeutury to the Slege of Port Arthur, In Pat 15 the ofiensive and
defensive weapons used in sicoe warfare are disenssed from a technica point of view, In
Part L the sytematic progress of a stege is discussed cearly and in considerabie detail,
AT appendix contains a wseftl st of (he latest works on the suiject in Irencl, German
i Tealian,
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HISTORICAL,

Oveictar Thisrory (Navar axo Minitary) oF rne Russo-Jaraxese War,
Vol I To the 24th August, 1904, Prepared by the Historical Section
of the Committee of Imperial Defence. 565 pp., with zo plates in the
text and case of 1S charts and strategical maps. Sve. London, 1gi0.
His Majesty's Stationery Office.  13s.

‘This volmne contains an accoent af the Russo-Japanese War from the opening of
hostiliies nntil the end of the first general attack upon Port Arty on the 23th August,
1go3. Ftodends with both the sea and the land oporations,  The account is 10 he
completed in two fusther volumes,

The narrative of the fand operations has alveady appeared i Parts 1, 2 and 3 of the
Oficial Histery of the Kusso Japanese IWur issued by the Commmittee of Inperial
Defence.  The chapters of this wark are now reprinted interspersed with naval chapters,
Some new watertal has been added to them, netably the Instrtictions given by General
Kuropatkin 1o General Stovssel with regard to the general ling of conduct to be followed
Dy the gairison of the Kuan-teng Peninsula in case of a fapanese landing, and the latter
commander’s instructions to his subordinates Lased on then.  Panoramas of the Ya-lu,
Nan Shan and the Mo-lien Ling bave also Been added. There has been a stight
vearrangement of the original chapters,  Nan Shan has now a chapter to itself, instead
of being inclnded in the chapter on the landing of the Second Japanese Avmy 3 whilst
Phe Delences of Port Arthur” and * The Capture of Ta-ku Shan and iisiao-ku
Shain,™ which were separate eliapters, now foym one.

The chicf nterest i the volume is therefare naval,  Whereas, however, the eriginal
military work was purely @ nareative of events, the present combined acconnt containg
one chapler of 5y pages of ' Naval Comments,” followed by one of 23 pages of
+ Military Comments.”  In thess the connection between the sea operativns and the
land operations is bronght cut.

The naval narrative is clewly and simply written, and is well illestrated by chaits and
Liack and white pictures of the actions.  The only expresston vsed which s not likely to
Le at onee muderstoad by landsmen is *f Dlocksiip ¥ or ** block ship ™ {both versions
appear in the book), 1o mean @ vessel used for blocking a harbour entrance.

It is well in these days (0 be reninded again of e hazardous and uncertain natare of
naval war as compared with war on Jand, i dess than an hon's fighting on the roth
August, the aller wrrets of both the MWikasa and the Asaks became *silent and the
Shituskinz bad one of her foremost 127 pns ont of action, reducing (he primary
armanent of the {Japanese) battleships from 16 Lo 11 guns.™ A the end of an hour’s
ward fighting when necither fleet had gained any real advantage, **a Teky shot,™ as the
account truly calls i, killed the Russian Adwmiral, nearly brought down the foremast of
the fagship and in some way interfered with its helu, crusing uncertainty and cordnsion
in the feer, of which the Japanese ook advantage.  This ©* Incky shot ™ was the direct
cause of the dispersal of the Russians.  Nothing in any way similar could ovcur in famd
warfare, except, perhaps, during 2 night attack, or to & cavalry brigade, were the
general commanding and stafl suddenly wiped out when the squadrons had Leen brougiat
within a decisive radins of the eneny’s horsemen.  In reading the naval narvative one is
in fact constantly reminded of the simitarities between the aetion of a fleet and that of a
cavalry division manwuvring on a perfectly level plain withoul chanee of concealment or

lope of wystifying the enemy.

The most scuious misfortune, however, happened 1o the Japanese ileet when i was, to
use military langwige, within its own lines,  On the 15th May two of the six frst-class
battleships, the Hatswse and the Yashima, whilst on blockading duy off Tort Arthor,
strock mechanical mines and sank,  Admiral Nashiba, who wus on the former ship,
tramsforred his flag to the despateh vessel the Tasswder, bot this vessel went ashore the
same evening on one of the Elliot Islands and remained there for amonth,  “ Inthe
early hows of the same day, the Japanese fleet had sustained yer another loss, not on
this occasion due to any act of e enemy.” The second-class creiser Foskino was
s i a thick fug by the Aasnga and sank in decp water, only go of her erew being
saved.  ** Liven this was not the last of the Japanese misfortunes,” for on the night
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af the t5th May the destroyer Adatrdi stinck 2 mine and sank Immediately, ¢ Thus,
in the coutse of litle more than thiee doys, the Japanese Navy had been deprived of two
batleships, a second-class cruiser, 2 destroyer and a gunboat,” withont having even a
Kussian dinghey to show on the prohi side,  As a great critic has pointed out, the lesson
for England **is the feightiul risk and overmastering anxicly which arise from the main-
tenance of an inadequate margin of naval sprength.”  Ienceforward aggressive tactics
on te part of Admial Toge became impossibie,

The chapter of ** Naval Comments™ is practically wholly devoted o strategy, The
only other topic treated in it is the influence of recent inventions, A page and a-hatf
are: given to illusteating the extraordinary value of submarine mines.  They are stated, in
wldition to the material damage they actually occasioned, o **have proved most useful
in delaying the movements of the (Japanese) enemy and in preventing co-operation
Bevween Dhis avmy aml navy,” and later to have been *a sowrce of great anxiety to
the Japanese™ The five 16" guos in the Liecuic CIff Battery were © sufficiently
formidalle to keep the Japancse tleet at a distance of over seven miles.”  ** The value
of a few wodern guns of high power mounted on shore was thus very clearly proved.”
It is further stated that “* the tisks are so great that a dleet wil) seldom be justified in
engaging permanent works.”  Compared with the submarine mine and the gun, the
torpedo ** proved a semewhat ineffective weapon.” ' On the nights of the 230d Jnne
and the 10th August, alilwugh a foge number of attacks were wade ander conditions
which might he considered favouralde to the agsaflants, and many torpedocs were fred,
wol a single Hussian ship was slruck.™

In dealing with naval strategy, it is pointed out that “*the mainlenance of Kussian
supremacy in Manchuria was enly indirectly dependewt upon the lieet, since there was a
complete fine of Tand convuunication frum St Petashury o Port Asthor.™  On the
other haod the Bslauul power ** Japan was so placed that ¢efeat at sea would have been
disastrous, while victory, Lowever complete, was no more than a supremely important
Vs the defeat of the Rus Avmy.” It Iy elear that, as has heen said of
defensive watfare, naval victeries iy prolong the agony but they connot win o war,

step Eowi

Ir is adnitted that Toge's © Uue rafe was inits essence defensive.” ¥ From Jicst o
last the Japanese naval comanders never forgot that their fliest dely was 1o guard the
oversea combunications of the army,™  The §s praised for his selfrestraint asd per-
severance in sticking w his plan of contining hiis eneay to Port Asthur aml declining,
after the heavy losses row accident that the Japanese flect had sostained in May, to risk
his ** precions Bandeships,” It is, hoewever, Iaid down that *“It i3 a candinad 1ule of
warface that once battle s aceepted ne et shonld De spaed 10 make the result
duci-ive.” ¢ It s coneeivabde that had Adwicd Toge {on the roth Awrest in the Battle
of the Yellow Sea) closed to eifective range at the oulset, the viclory would have heen as
complete as that of the Sea of japan a year laer.”

The chapter of * Mililary Comments,” like that of * Naval Comments,” is mainfy
strategical,  Less than four pages are devoted to tactivs and of these more than half
relate 1o cavaly.,  The failure of the Russian cavaliy is said to e “not dificul: to
aceount for . . . the country was most unseitable for mounted action ; huge badies
could always be checked by well-posted infantiy, and, at the sane time, the Cossacks
were practically vntrained to act on four, or in small bodics.”  The ineflectiveness of the

Japaness cavalry is atiribated o * fauliy o
of the available mounted toops weie ticd Lo the laniry ™ {as divisional cavalry).  As
regards the other arms only twe poiits are noticed at this point of the histary : —the
giadual conversion of the Russian artiliery to indirect fiee and thz Lold hadling of the
Japanese reserves.

it 1s stated that the “iden which underlay their {the Japanese) land steategy from the
outset of the war ™ was the conviction ““ that Lino-yangy was the point at which the s
great battle against the Russian main army would be fuglie o . . and, true to their
Geonan teaching, they resolved that from the Grst their toops must be deployed in sach
a way as ko enable tem to envelop their enemy at Lino-yang. "

nizationn . . . maore than three-quarters

it is, however, pointed out several pages later that the interest attaching to Port
Aather had a special effect on the strategy, ** Be the resule of the war what it mialt in
other ways, an one point the mingd of the Japanese people was made vy, namely, that
Port Authur shundd become japanes® territory ; and it was realized that when the 1ime
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shonld come to make peace, it wounld greatly strengthen the hands of statesmen if the
coveted fortress was alrendy in the hands of soldiers and sailov<”  “The problem which
arose ** as soon as Lthe declsion Lo pursue the Jouble objective bad been fonmed ™ 1s care-
fully examined.  The disposion it imposed is held 0 have been o some extent
alivinted by the landing of the zoth Division at Ta-ka.shan, but sull more by the skill
witl whicl nembers and intentions were concenled from the enewy,”

In strong contrast to the Japanesz, whose *Fdiplomacy and stiategy kept pace,” the
Russians are saidd to have hoen * completely unprepared,  The inevitabie resalt followed,
The initiative in the condnct of operations was resigned to te enemy. ™ Thelr strategy
in holdiog en 1o Port Arvthwr is aceounted to he correct, hecaose the ships it contained
were a constant menace to Japanese communications,”

Fhere are 100 pages of appendices, In addition to the military ones which have
alieady appeared, tiwere are naval appendices giving lists of Japanese amd Russian war
vessels and anxiliary vessels, and of the 67 * merchant vessels seized or sunk wp to the
toth August, 19047 ; the Josses at the Hattles of the Yellow Sea and Ulsan {24 the fighu
in which the Awril was lost bs now eailted}; and the damages sustained by Ruassian ships
in these hatties,

Trr Cavratey or CnaxceLLorsviLie. A strategic and tactical study
by John Bigelow, Jr., Major, U5, Army (Retived). 528 pp., with g maps
amd plans, gto.  New Haven, 190g. Yale University Press. London,
Henry I'vowde.  Oxford University Press. £2 1os.

T'his exhoustive work on the most dramatic campaign of the American Civil War i3 the
result of o comse of study undertaken by the author for the purpose of delivering a series
of lectures at the Massachusetts Institate of Technology, 1ie sclected this campaign
Liecause it ** presented a greater vastety of wilitary problems and experiences than any
other in which an army of the United States bas taken part.  In no other was there so
rapk! a suceession of caitical situations,  Moreover no other, approaching it in importance,
has been so imperfecdy apprehended and misunderstond.”  As a xosult of his studies he
has prodaced a work, which, if not the dast word on the sabject, i3 fav in vivance of any
earlicr hook.

Dureeix, DBy Colonel Jehn Biddeiph. 178 pp., with an appendix.
8vo. London, 1gio. White, 3s.
A concise account of the [ife of an interesting and striking figure.  “The author s
wrilten without lias, aml las presented a Guthfol amd unexaggerated history of the
career of the man who first broeght Tndia within the scope of Kuropean politics,

Tne Russo-Jaraxuse Wag, Parr IV, (Der Japanisch-Russische Kriey,
IV Teil). DBy General von Lignitz. 287 pp. (numbered 301-788),
Table of contents; list of maps; list of authorities; 19 illustrations in
text; 10 sketch maps; 2 sheets of plans; 23 appendices. 8vo. Berlin,
tgre, Vossische Buchhandiung, 75, G,

This volume deals with the Siege of Port Aethar fiom the middie of November, 1904,
onwand, and with the Batles of Heikoutai, Mukden nud "Psashima, and the hghting in
Saghalien.  The sketch maps and plans show the front of attack at Port Arthur, the
zog-metre height {(from NJW. and 5015}, and Fort Sung-shu g the fghting at Makden
{severnl plans) ; the march of the Japanese jvd Army {from Japanese sourees) hetween
the 26th Febrnary and the roth Mawch; the Malakov; Viadivostock ;  1alin ;
Sagrhaiien,

Bussaco. By Lieut.-Colonel G, L. Chambers. 260 pp., with maps and
Hlustrations.  Svo. Londen, 1910, Swan, Sonnenschein & Co. 7s. 6.
‘The auther riefly reviews the eveins leading (o the batde, and deals In detail with the
cousse of the battle itsell.  The special feature of the book is the carclel study of the
ground which it affords by wieans of a number of excellent photographs.
The description of the battle is pat in an nteresting way and is casy 1o follow.
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ORGANIZATION  AND  ADMINISTRATION,

Tre Aoror Car aso ror Asny (L'Automobile et PArmdée). By Capt.
Vannmier, 11ith lofantey Regiment.  g14 pie, with 60 illustrations and
3 maps.  Paris, 1gu. Chapelot, 8s

This is a comprehensive and useful treattse on the military vse of motor cars,  Afler
giving an acconnt of the history and present position of the question in vartous foreizn
conntrivs, of wlich Germany, England, Austria and Ttaly have wade the greatest pro-
gress, the athor deseribes in gueat detail the maching which the Frencl War Ofiice has
purchased and the yarious teials and competitions for which Government paizes have been
uffered,  He then diseusses from the point of view of the French Army the fuoun e empluy-
ment of motor lorvies anid considers that their use will permit of the suppression of the
stanal eattle-park, three-quavters of the supply columas nnd.ll:urks, anul one-half of
the ammunition columns and parks. Dot since Dis ealealations requice for the French
Army the wse of 75 4 Renand ™ wmins, 4,000 motor lonics, 3,300 light motors and
Goo moter-bicyeles, it is evident that same years st sdill elapse Tefore his plan can be
hrought inte practice.

<

Chapter VI containg a carefully worked ont scheme for the supply of fowd, anonnni-
tion, siores, ele., B oan army cops by motor banspact, ami sioce the geneen) iden s the
sane a3 that in o Forage o Frar Major de Corgs ' Armde, published in 190% Ly
Chapelot, we have sy interesting compartson Letween motor and hoss teanspore.

The book will be usefo] to any ollicer desivous of stadying the probiem of mulor
transport and the administrative services of the French Aoy,

TRAINING AND EDUCATION,

Stars Rises. By Capt, Marindin, The Black Watch, 104 pp. 12 mo,
London, rg1a0. Hush Rees. 2s.

This is the fih edition of a wselul dittle Look, which iz now well known in the Service,

The new edition was neeessay inovder to iing 1t into line with fcid serviee regulations.

[t is faicly complete and should prove a grest hedp o officers responsilde for e dircetion

of staff rides—or sl s as thiey ae now ealled i Training and Mancenvre

Regulations,  The Tatter memual was not in eistence when Cagt. Maciodin hrst
Lrought out his houk,

Tue Deresce oy Uxired Sevru Avkiea as 1 Parky oF tue Brivisa
Laeike. Lectures by Brigadier-General G, G. Aston, o, with a Preface
by (General Lord Methuen, 63 pp. 10mo.  London, 1910, Foygh
Rees,  Is

Coder the above thie are printed toee lectires amd an addiess by Brisdier-General
G0 Gl Aston, together with o preface by General Lord Metlwen, Geoeral Ollicer
Cummanding-in.Chief, South Mica.

MISCELLANIEOUS,
Ty Pariax Bororkeaxn, By € AL Enriquez, 2ist Panjabis. 141 pp.,
with & map and appendix. Svo, Caleutta, 1910, Thacker, Gs,

Aw interesting litle buok, in which the author gives a gued deal of useful gensial
information concerning the fiontier tribes who inhabit the districts adjacent to our Indian
burder-kand, from Chitial to Dera Lsmadl Khan,
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1 WINGET 33 Concrete Block
o =

Making Machines.
The Winget Machine will tun
out cancrete blacks of any practicable
stz2 or shape by unshilled Tabouns
and ot a rapid rate.  Every machine
is gmaranteed to average an ouipnt
of 200 blocks per day, 32in. by gin.
by 9in.  {Une of onr customers has

olitained an owtput of over 400
blocks per day for some monils past).

THE CROWN ACENTS FOR
THE CGOLONIES

make any

have given repeat orders for - size Block vp
¥~ 1o o maximmm

» .

“*WINGETS. of 32%long, 16"

wide, ¢ high.
Please worite for Iliustrated Catalogue —

THE (U.K.) WINGET CONCRETE MACHINE Go., Ltd.,
8, Star Buildings, NEWCASTLE-ON-TYNE.

LATEST PUBLICATIONS

OF THE
R.E. INSTITUTE.

REINFORCED CONCRETE, by Captain J. G. Fresming, R.E.
2s. 6d., post free.

ELEMENTARY XNOTES ON WIRELESS TELEGRAPHY.
6d., post free.

ABBREVIATED .NOTES ON MILITARY ENGINEERING.
6d., post free.

HISTORY OF SUBMARINE JMINING IN THE BRITISH

ARMY, by Lieut.-Colonel W, BArER Brown, R.E.

6s., post free,

The above prices apply to Members and Associaie Members of the R.E. Institute,

and to Warrant, Non-Commissioned Officers and Sappers of the Corps only.

Others requiring these Publications should apply to the Agenfs-—Messrs. W, & J.
MACKAY & CO., Lid.,, CHATHAM.
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PROFESSIONAL PAPERS OF THE CORPS OF
ROYAL ENGINEERS.

FOURTH SERIES.--VOL. I, 1903

Paren [ Stmple Tunne! Worlt on the Mart-Attoclk Rallway, Fanlab, by
Capt. H. . G Cowie, 050, LE. i e, 18,

. Ii. YLeng Span Bridges, by Max am Ende, M. ISST. O.E.  oovvvvevnnen. 15, Gil

«+ 1L Recent Works in the N.W. Frontter Province, Indla (Fortified
Posts, Ruads, Bridges, Civil Buildings), by BLt.-Col. . K.

Seatt-Moneriel, e.nr, BUE. o e, Ba GiL
w IV, Armoured Tra{ns, by Capt. H. . Mance, n.s.o., RE ........... 35 Gl
. V. Reinforcod Concrete, by It.-Col. J. Winy, late R.E, ... ... .. 9 61

»» Y1, Fortress Warfare, by Capt. Moritz Ritter ven Brunter. 9th
edition of Mhe work origimally written by Field Marslial von
Brunner.  Translated by Capt. C. Ouley Place, pos.o, 1K, ... Ss i,

» V1. Fortresses and Military Engincering in Recent Literature.
30, 43 of the ** Mitteilungen des Ingenieur-Komitees,” Trans-
lated by Capt. F. A, Buzzard, RF.A. ........iivs v e, Ba.

VOL. L, 1908,

Paysn I, The Theory of Arched Masonry Dams, by Capt. A, [T Garrers,

»n 1l. Report on Mechanical Read Tranaport for India, Ly Capt.
E. N Manley, BUE v 95,

»» 1II. The Khuskalgark Bridge, by Capt. I E. C. Cowie, 1L8.0.,

R.E. O, Gd,
»» I¥. The Engiveer Troops in the Campalgn of Melfllx, by Gen,
Do José Marva,  Translated by Le-Col. G, M. W,
Macdonogly, pooc, BB e L 3 G
" V. Works Ecopomies, by Urig -General 3, K. Beukt-Moncerieff,
» VI Moving Loads on Military Bridges, sy Capt. C. B, P Sankey,
LE, Es Bl

The price of separate Papers as abuve, i paper wrappers, 14 net.

They may be obtained from Messrs, W. & J, Mickay & Co, i

AT, Chathaw, or
frowr any Boskseller,
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) ANCHOR *y LINE. O THE ICE OR ROLLERS

Passenger and Cargo | Dancing on Skates.
Services.

LIVERPOQT. Jte BOMBAY & KARACHI With sone Notes on Waltzing on Skatesin Rinks,
(ord Bombay), Tortmglily,

LIVERTOOL to CALCUTTA. Fortnightly. A Plea for the Gircular Waltz.
Al VWesnels call at Epyptinn Ports. HY

Large Now Steamers, Splendid Acconmodadion COLONIEL LV, KENT. RE,
for 1% prengers,  Blectere Light and Fans.
Exedhiont Cuisine, Every Comfort,

How to Skate the Lancers.

Moderate Fares, both Single xad Retorn, Price II-’_
Apply — CANCHOR™  LINDE  (Jenderson Publisbed by Ware & Soxs. High Bridjge,
Brothers!, Lad, Liverpool, Londun, Glasgow, &e. Newvastle

THE ARMY SCHOOL,

HOLYPORT (BERKS),
{Approved by the Arny Coundi),

Head Master: E. G. A, BECKWITH, M.A. Oxon.
flode Fovhibiteoner of W incliestor and Magdalen Colivrgr ).

A sl public school in which Luys from tie age of (welve are prepared for the
Army. The schooi heildings inchuie achapel, l’lI"L dining hall, swimming hath,
gyinnasiun, chemical and ph)-\ cal Talwnatones, b~ sitkes 30 acres uf playing ¢ arotnd. b

SPECIAL FEATURES.
Large percentage of Masters to Boys {on a basts of ¢ to 7). Masters are required
to tcach those subjects alone in which they have specialized  Particular attention
paicd to Mathematics, Languages, and Science.

SUCCESSES, 1909 —191¢.

Woolwich.
L. Nowton, oG LS Saath. ok O Kenp PG Cameran.
Sandhurst.
. I FLLee, oo LR Sim, i LR Turnbll, ' G Plowden.
J.o B0 S Minter, I 4G Johestong. Fo G Wheler, LT S6.G Cardew,
JoCon Muellaly, 133 Srulibe, . . Fo L. Suevens, ol Gl Randle.

E. P. Collings.
Leaving and Qualifying Certificntos.
Twenty-Five,

A Junior Officers’ Training Corps has now been siarted,

For FEES, cte. (reduced for ‘wrl' of Officers, witl further special reduclions for Soms o
B apply fothe Head Master.

THE SILIGATE PAINT GOMPANY, :°.0i

CHARLTON, LONDON, S.E,

— Manufacturers of

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

SILICATE OIL PAINT. Ground stiffin Oil, or ready mixed for
use; non-poisonous; finely ground; greater bod} than
White Lead.

ENAMEL PAINTS. High-class Varnish Paints,
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DYNAMITE, SR ~anFl'«'»':'J»'Q CUNPOWDER,
GELIGNITE, 7 b U SAFETY FUSE,
" ELEGTRIC FUSES,
WARMING PANS,
FIRING CABLES,

Et(}.‘, Ete.

CH EDD'TE coutains no Nit:'ﬂgl‘yce:ine.

Cannot freeze or exude.

GELATINE DYNAMITE,

BLASTING GELATINE,
DETONATORS,

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

CURTIS'S & HARVEY, Ltd.

Head Office: 3, GRACECHURCH STREET, LONDON, E.C.
AGENCIES AND STOCKS IN ALL PARTS OF THE WORLD.

The McKenzie, Holland, &
Westinghouse Power Signal Co., Ltd.

POWER SIGNALLING

Electro-pneumatic,

all-electric, and

automatic signalling.

Address:

58, VICTORIA STREET, LONDON, S.W.

Telegrams : " Powersig, Loxnox,™ Telephone: 80 Waestmi




SUPPORT BRITISH INDUSTRIES.
ASBESTOS

Q@eﬂ -SLATES & Thg

‘POILITE’ __ * POILITE’

ASBESTOS
Roofing Tiles Cement Sheets

"Poilite’ is manufactured in accordance with the patent specifica-
tion of Ms. L. Hatschek, and is in all resEpec!s similar to the
material sold under the name Eternit.

The characteristics of this indestructible material, both for Roofing purposes

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

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

BELL’S UNITED ASBESTOS C° L™

{ Contractors ta the Admivally, India Gfice, IDer Ofice and wther Government Depariments. }

SOUTHWARK ST., LONDON, S.E.

THE

Royal Engineers Journal

Can now he obtained at

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