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A FLOATING MATTRESS BRIDGE,
Conyunicatep By THE Commaspant, 1sT (P.W.0.) SappErs annp Minzss.

THE following description of a floating bridge, made of tushes and
reeds, may be of interest, especially to officers serving in India. The
bridge is a very simple one to construct, requiring no skilled labour
and very little material beyond the rushes. It should prove particu-
larly useful in swampy country, where the streams are deep and
sluggish, and where, although as a rule there are plenty of rushes
growing on the banks, there is often a lack of timber suitable for
ordinary Dridges. The bridge in question was recently made by
No. 1 Company, st (P.W.0.) S, & MM, during its annual training
under Capt. A. H. Cunningham, R.E., and was placed across the
river Solani near Roorkee, at a site where it was 70’ wide, from
6 to 10" deep, the current being 1} miles an hour.

The bridge consisted of 2 number of bundles of rushes, each
10" long by 1’ 6” diameter, placed right across the river and touching
each other. There was thus a continuous matiress of rushes from
bank to bank floating on the water surfuce, and no waterway at
all was left. The bundles were fastened to each other near their ends
with lashings of grass rope passed through the wire ties which bound
the tushes together, while each bundie was also fastened with grass
rope to two 37 bemp cables, which were stretched across the river
8§ apart, and lay on top of the row of bundles near their ends. The
two cables were anchored to holdfasts on the banks, and kept the
bridge from being swept downstream. Phofos Nos, 1 and 2 give a
good idea of the appearance when finished.

‘The rashes were cut § mile from the river and tied into bundles
10" long by 1’ 6" diameter, with four ties, each of a single turn of No. 14
B.W.G. iron wire. They were carried to the river bank, and there
lashed in pairs by three ties, each of two turns of wire, round both
bundles, thus making small ralts ; these rafts were then put in the
water and taken to the bridge site, a mile downstream, by a crew of
two men on each, provided with bamboos for poling. On arrival
three or four of these rafts were tied side by side to form larger ones,
and a bamboo was lashed across each end like a riband,

The large rafts were then floated into place under the two 3” cables,
beginning from one bank, and the cables lashed down to the bundies
with grass rope passed through the wire ties. It was found that
there was a gap large enough for a man's foot to slip into between
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cach small raft and the next, so fascines §' x 6" diameter were laid
on top of these gaps. The bridge was then ready for use, takmg
about 20 minutes to make. '

The roadway was of course rather flexible, and undulated when
men passed over, but it carried quite easily men in fours, crowded,
and ponies walked over without difficulty. It could also be
stiffened by lashing down long “ bullies ” (or poles) as ribands at each
side, if the poles were available, while by laying long poles longi-
tudinally as road-bearers across the buundles of rushes, with planks,
hurdles, ete., over them, so that the weight was distributed across o
length of the bridge, it would be possible to take carts across.

The weight of a bundle {10’ x 17 6" dimmeter) of “ patera™ rushes
is 150 to 160 1bs,, with a safe buoyancy of about 750 lbs. This size
{s a convenient one to handle on shore or in the water. Alfter the
bundles had been floating in the water four days they did not seem
to be any less buoyant.

Only certain kinds of reeds and rushes are suited for such ralts and
bridges. DMost kinds and alse most grasses are not buoyant enough,
or else they get waterlogged quickly,

Two of the best kinds in Northera India are :—

(1). « Dypha lalifolia,” known to natives of N. India as “ patéra”;
this is a greenish-brown flat-leaf rush, growing in water to about
12’ high. . -

(2). “ Cyperus alterifolins,” vernacular “ tilkta,” a dark green round
reed, about 57 high,

The former is very common in “jhils” and swamps in India
It 15 also the best on the whole, as it is pliant and bears handling
better than the latter, which, although more buovant, i3 not only
rarer but is also somewhat brittle. DBoth sorts are very buoyant,
even when freshly cut, and do not waterlog. If dried first, rafts
made of them will last four or five months in worl,

Bundies of these rushes are alse very convenient for ferrying.
Phote 3 shows a cart weighing 17 maunds (1,360 1bs.) being ferried
on five bundles (10’ x 11/ diumeter).

There are also two other kinds of grass very commonly found in
“ jhils,” which are however of little use for rafts.

(3).  Phragmiies Roxburghii”—Vernacular * nirkitll)” or * nill)”
is a tall grass with hollow stew and feathery top; grows to 13" and
more—this is very heavy and soon gets waterlogged. This is the
commmonest “jhil” grass, and is very useful for fascines for roads,
being stiff and strong.

(1), ¢ Cyperus papyrus”—Vernacular “jill-mill,)” a flat-leaf bright
green rush, or flag, about 4" high.  This soon gets waterlogged.
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THE ENGINEERS WITH 4 DIVISION.
By Caer, A, H. W. Gzuss, ps.o., RE.

1. THE Royal Engincers allotted to a division at war strength
consist at present of :—

Headquarters,

2 field companies,

1 divisional telegraph company,

with a total establishment of :—
16 officers,
350 N.C.0/s and men, dismounted,
129 N.C.O's and men, mounted,
32 vehicles, and
193 horses,

2. No provision has been made in its organization for a bridging
train (35 yards of Dbridging material is camried by the two field
compauies), for balloons, or for search lights, With the present
allotment in a division of three infantry brigades, three field artillery
brigades (besides the howitzers and heavy artillery), and three field
ambulances, it seems a natural arrangement to have three fleld
companies, r.e., an additional field company per division.

3. Again, now that the whole Army has been organized on a
basis of divisions, it would seem advisable to organize the Engineers
wherever possible on this divisional basis, and thercfore to have a
divisional organization for the existing balloon units (3), bridging
trains (2), and search-light units, instead of keeping them as army
troops or unaliotted, as they now are.

4. To distribute each of the last three named as separate small units
in a division would lead to many complications, even if the undoubted
advantage of having these awxiliaries always with a division were
obvious ; and it is difficuit to believe that the cost of equipping and
maintaining in peace and war six separate bridging trains, six balloon
companies, and six search-light companies for six divisions would be
faced. It would probably be generally belicved, by many officers as
well as by civilians, that units bearing the name of balloon companies or
search-light companies would only be useful when balloons or search
lights were required, and would thevefore be useless encumbrances
to a force at other times.

5. To obviate this objection and yet provide these special units
with each division, I submit that a third field company of the same
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strength as the existing companies in dismounted men, but with a
targer number of officers, mounted men, and horses, should be formed
for each division, and that it should contain one section for Lridging,
one section for ballooning (36 men)—the balloon section—and one
section for ordinary field company work or a base section. Each of
these sections, like that of any ordinary field company, would be
capable of performing any work generally falling within the duties of
a field company, for which purpose it would have double tool carts
with the usual tools. In addition, each section would be capable of
performing the special work for which it is organized.

6. It appears to be quite feasible to keep up a company organized
on these lines both in peace and war. In peace and war a necessary
adjunct to this organization would be the provision of schools for the
training of officers, N.C.0.’s, and men in their specialist duties, and to
which the whole section should go every year for a portion of its
annual specialist training.

7. The sections would have to be kept rather more strictly separate,
both in peace and war, than those of other ficld companies, but the
special section could, if necessary, be easily reinforced when required
for special work by additional men or horses from the other sections.

The elasticity of the specialist sections, as regards numbers, conferred
by this organization, would be a great advantage. In windy weather,
for instance, the balloons would require additional help, and if the
search lights were required at all regularly at night, additional
men for reliefs would be essential.  Again, in the event of a long
bridge being required, the entire conipany could, i necessary, be
employed on its construction,

8. To enable the company to take its place as a ficld company, it
would be necessary to equip it with the usual double tool cart per
section. It could then be emploved in road mending, in improving
communications, in water supply, and in cumping arrangements.
These double tool carts would be the only vehicles of the unit which
would accompany the first line transport. The specialist vehicles
would travel in rear with the ammunition columns, and would only
be sent for and brought up to the front when required. It would
be necessary for a small proportion of the men to travel with them,
to look after them and their special plant.

9. The proposed specialist field company {sce Appendix A), would
be equipped with what is taken to be the minimum requirements ol
a division, viz. :—

100 yards of bridging material.

Stores for working one captive balloon, kites or a small dirigible
airship.

Four large search lights {go cms. each), with eight small ones
(35 cms.) as alternative.
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Dridging Seclion—This would be as approved for a half bridging
frain by Fleld Service Aannal, 1908.

The Army has two bridging trains carrying 2co yards of bridging
material each. TFor the six companies 200 yards more would have to
be provided.

Balloons.—One captive balloon and kites or a small dirigible
balloon.

The Army has at present threc balloon companies. These would
have to be developed nto six sections, or approximately double the
existing strength.

Search Lights.— TFour large search lights (9o cms, each), with eight
small ones (35 cms.) as alternatives to two larger ones, are proposed.

The Army has at present one search-light company with six large
lights and 1o small ones, It is an experimental unit and is unallotted.
Eighteen new large search-light plants and 40 small lights would have
to be provided.

10. Appendix A gives the war establishment which appears
necessary. Eight officers are required as against six In the war
establishment of the existing field company, and a great number of
vehicles and horses are essential. The establishment provides for
fully horsing the vehicles required ; but it is now possible to count on
mechanical draft for at least half of them. Engine drivers are required

for search-light ecngines, and these could be employed on the
mechanical tractors.

1i. No alteration in the establishment of the cxisting field
companies is proposed at present, but if it is found later that the two
pontoon and one trestle wagon can be dispensed with, they could be
attached to the bridging train of the specialist company.

12, It does not seem advisable to include any divisional telegraph
units in this company. Their work is quite distinct and they must
be directly under the divisional staff, whilst the proposed company
would be directly under the Commanding Royal Lngineer of the
division.

13. The formation of the proposed companies from the existing
organization does not present any great difficulties, and does not very
appreciably increase the total establishment of the Corps.

At present regimental establishments provide for the following in
peace i—

Three bridging trains.—Two with army troops, one unallotted.
Three balloon companies,—With army troops.

Unallotted.

Three field companies—Unallotted {one being disbanded).

With a total strength in dismounted N.C.Osand men of 517. It is
proposed that these 10 separate units be formed into six specialist
field companies, each with a war strength of eight officers and 1357
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dismounted N.C.0.'s and men ; total, 48 officers and 942 N.C.0Vsand
men,

The peace strength would conform to that of other field
companies, viz. :—Lour offlicers and 116 N.C.0.'s and men. Total,
24 officers and 696 N.C.0O.'s and men,

14. In addition to this number, it would be necessary to have
depdts or schools for ballooming and search lighting, and the
strength both for war and peace is put as under :—

Balloon School.—Tour officers and jo N.C.O's and men,
Field Search-Light School.—Two officers and zo N.C.C.s and
men,

These schools would be in charge of all experimental plant and
would put all specialists through a first course of instruction, lasting
nine months for ballooning and six months for scarch lighting.

15. For casy reference, Appendix BB gives the approved war
establishments of the existing field companies, bridging trains, and
balloon companies. There is no approved war establishainent for a
search-light company, so the establishment recommended Dby the
Committee on Scarch Lights, 1g90o6-1907, in their report dated
February zsth, 1907, is given.

The appendix also gives the peace strength o1 the existing
specialist units and the field companies it is proposed to absorb.

16, The foregoing proposals give an organization which would
comply with the conditions and necessitics outlined it the first few
paragraphs ; but if there is any probability of a still {urther increase
of establishment being approved, it would be preferable from many
points of view to have three field companies with each division, in
addition to a field specialist company and the divisional telegraph
company.

17. This fourth company of specialist Roval Engincers should
then cousist of a headquarter section and a search-light section, with
a war establishment of 7 officers, g3 rank and file disimounted,
46 vehicles, 279 horses, with 1735 mounted N.C.O.s and men, as given
in detail in Appendix C, and it would not ordinarily carry tools or
stores {or ploneer or ordinary field company work.

18. The great objection to this fourth R.E. company per division
is the large increase of establishment of dismounted men, and the
consequent cost that it would necessitate.

I the first case, with the one additional field company per division,
inchwding its specialist sections for the six divisions of the field army,
the total increase of establishiment required would be 1 —

In peace—3 officers and 180 dismounted N.C.0)s and men.
In war—7 officers and 254 N.C.O.’s and men.
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In the second case, with three field companies per division and the
divisional specialist company, the necessary increase of establishment.
to the corps would be :—

In peace—32 officers and 530 dismounted N.C.0.'s and men.

These are approximate figures, taking the peace strength of the
new wnits as two-thivds the war strength,

In war—49 officers and 812 dismounted N.C.Q.'s and men.

In addition to the above, the establishment required for the depdts
ot schools, both in peace and war, would be about 6 olficers and 6o
e,

9. In conclusion, the points it is desired to emphasize are ;(—

{1). The necessity of having more Engineers with a division.

{2}. The necessity of baving bridging material, balloons, aud
scarch lights with a division in peace and war,

(3)- The undesirability of reducing the present war and peace
establishinents of existing field companies.

{(4)- The desirability of creating large units rather than a number
of smail ones.

(5). The importance of making it clear that specialist R.E, units
can carry out in the field any ordinary field work usually
allotted to the Lngincers.
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NOTES ON FIELD EQUIPVENT OF ROYAL
ENGINEERS.

By Lizvr.-Corover W. Baker Browx, RE,
{Conttnued from R.E. Joursar, April, 1908.)

DETAILS OF TECHNICAL EQUIPMEXNT.

I. Fierp Troor—Collapsible Boati Egquipment.--Two tri-partite
boats, with superstructure for formng a raft, are camied on o special
vehicle. The raft is intended for the transport of men, field guns,
and light wvehicles. Horses cannot be carvied. The boats can be
used separately, in swimming horses and transporting men, saddlery,
ete.

Tools for Military Purposes—Iiach section of a fiekl troop carries,
in the double tool cart, the following, which is approximately sufficient
for one working party of about 20 N.C.O.'s and men :—

f felling 10
Axes | hand e 3

lpick {heads 44 1bs.) T £
Bars, crow (47 8") ... e 2
Hools, bill 8
Saws, hand 4
Shovels . . 16
Spades 3
Sandbags ... 120

Telephones, etc—Three portable telephone sets, with spare cells,
cable, wire, and repairing apparatus, are carried with the Sappers, in
light spring wagons, for tapping telegraph lines or making temporary
Tepairs.

Artificers: Tools—The quantities carried are reduced to the lowest
possible, and if a force remains stationary for any time and much
R.E. work has to be done, additional tools must be drawn from the
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A.0.D. or obtained locally. A small set of carpenters’ and other
tools are carried with each section. The G.S. wagon of the unit, in
addition to carpenters’ and other tools, camies a forge and set of
smiths’ tools. A very small amount of fuel for the forge is also
carried, aud must be supplemented by local supplies. A small
amount of consumable stores—mnails, iron, steel, etc.—is camried, and
should be supplemented from local sources.

Stores for Waler Supply.—Lach section carries on the double tool
cart, a pump (lift and force to lift 60") with hose, and for each pump
a boo-gallon waterproof trough, with pickets and the necessary cordage,
is carried in the G.S. wagon of the unit.

Explosives—Liach section cartes about 140 Ibs. of wet guncotton
and dry primers, and both electrical and ignition appliances for firing
charges. The electrical appliances include an exploder-dynamo, a
length of D 13 cable, and detonators No. 13, The ignition appliances
are No. ¢ safety fuze, Vesuvian matclies, and No. 8 detonators.

Signalimg Stores.—Ilags only are carried with each section, but
heliographs and signalling lamps are with the G.3. wagon of the
unit.

Survey Stores—A small set of the usual military sketching and
drawing instruments are carried with the G.S. wagon of the unit,

Packages ~—Two Clarkson's chests are carried in the G.S. wagon of
the unit for packing small stores. They can be used with the pack
animals if necessary.

Pack Animals—The normal loads for Nos. 1 and 2 horses are
shown as consisting each of one rack of tools and one Clarkson's
chest fifled with consumable stoves, etc. Nos. 3 and 4 horses each
have two Clarkson’s chests filled with explosives. No. 5 horse has
one Clarkson's chest with tools, blocks, cordage, etc.  Extra racks
are carried in the double tool cart of each section.

I, FieLp CoMpany.—DBridging Matéric/.—The amount carried
is indicated by the notes to the Table of Transport {p. 8}, 7.8, Manual.

This is capable of use as under :—

{1). For a bridge of four bays, using five baulks to a bay, with
three points of support (trestle or pontoon).

(2). For a bridge of three bays, using seven baulks to a bay,
with two points of support.

{3). For extension of a bridge partly made by another unit, four
complete bavs with five baulks, or three complete bays
with seven baulks.

(4). A trestle pier on each bank, with one raft of two pontoons.

Tools for IMilidary Purposes.—Each section of a field company
carries, in the double tool cart, the following, which is approximately
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sufficient for two working parties, each of about 2o N.C.O.s and
men —

felling e 8

. [hand e 5
Axes 1pick {heads, 4% 1bs.) o e e e 18
o L ow 8 ) 4

Bars, crow {4/ 6") ... v 2
Hooks, bill e 7
Saws, hand 5
Shovels ... 24
Spades e 3
Sandbags ... 130

Stores for Water Supply.—Each section carries on the double tool
cart, a pump (lift and force to fift 60") with hose, and for cach pump
a 6oo-gallon waterproof trough, with pickets and the necessary
cordage, is carried in the forage cart.

The Artificers’ T'ools, Explosives and Signalling and Survey Stores
are the same as for the Field Troop, the Headquarters however
carrying those stores, which in the case of the Field Troop are
carried in the G.5. wagon.

Packages.—Two Clarkson's chests are carried in each forage cart
for packing small stores. They can be used with the pack animals if
necessary.

Pack Animais.—The normal load is shown as consisting of one
rack of tools and one Clarkson's chest filled with explosives, Extra
racks are carried in the headquarter wagon.

III. DivisioNal TELEGRAPH CoOMPANY.—(1). Organization of
Company.—As shown by the “ Note ” to War Establishment, Section
2 A, £.S. Manual, a divisional telegraph company consists of three
detachments. Each detachment consists of three mounted and five
dismounted N.C.OQ.'s and men. The dismounted men include two
operators, and are carried on the cable wagon. Lach cable wagon is
followed by a light spring wagon, carrying one operator. Six more
dismounted men (including officers’ second batmen) belong to the
detachment ; two of them can be carried--one on the cable wagon
and one on the light spring wagon ; the remainder march on foot.
I addition there are :—

No. 1 Detachment—One officer’s batman on spare horse.
No. 2 Detachment-— One officer’s batman on spare horse.
One C.S.0. (mounted).

One shoeing smith (mounted}.
In each detachment—Two sappers {imounted).
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(2). Telegraph Stores Carried tn Wagons—FEach cable wagon
carries 8 miles of cable, with materials and tools for crossings, etc.,
and two third-cluss olfices, one for the starting point and one to
accompany the wagon. Each light spring wagon carries 2 miles of
cable and one third-class office, for use as required,

(3). Third-Ciass Office.—A third-class office consists of :—

Batteries, dry, O 6-cell ...
Boxes, tin, filled, plain stationery, Unit C
Flag, distinguishing, telegraph ...
detector Qand T ...
Cases
Kettle, camp, oval, 12 quarts
Knives, clasp
Lantern, field telegraph ...
Mattocks, telegraph equipment ...
Pipes, earth
. ide ‘]“ vea P ae e (‘r
Pliers { side cutting pairs
1 cutters (spare) ... pairs
dating
Stamps, army telegraph { e
i paid ...
Telegraph sets, vibrating, R.IL, ...
{ receivers, head
\car cushions
{ portable “ "
s
L cells, dry
Tents, complete D'abri
Tools, electricians’, large ... .. osets
Waiches
Wire, electrie, covered, C 23 oo yards 20

Gal\'an(nneter{

[ e e T T I T ]

P

Telephoues

Telephone set

[ R

Telegraph sets, vibrating, R.E., consists of : —One vibrator, tele-
graph, with brass cover for coils ; two adjusting pins; two dischargers,
lighting bobbins (without screws) ; one long securing screw for dis-
chargers; and plug quadruple.  One telephone, hand,* C, Mark i1,
in case.

Telephone set, portable D, Mark 1., includes :—Telephione with
vibrating call, and telephone, hand, “ )" in leather case, with sling.
One dry cell for each set is provided separately.

Telephone set, portable I3, Mark I1., includes :—Telephone with
vibrating call, teleplione transmitter “ D, with capsule, telephone
receiver D, In leather case with sling. Two dry cells are provided
separately.

(4. Stationerv.—In addition to the box or stationery supplicd to
units for military use (which is carried in No. 3 light spring wagon),

¥ Pending provision of these,  Telephones, hand, A,” are being used.
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boxes of technical stationery are carried (Unit C). FEach box is
hermetically soldered round the bottom after the stationery has been
packed inside. The method of opening is by stripping off the tin
band forming the upper rim, an overlapping part of the band being
left at each end of the box for that purpose, In “War” the boxes
are thrown away after being emptied of their contents, but in
“Peace” they are returned to the Army Ordoance Department for
local repair and re-issue or disposal.  The contents of the boxes are
shown in mobilization store tables.

(5). Artificers Tools—Carpenters—Chest 4 A, filled, one in light
spring wagon No. 3.

Farricrs.—DBags, tool, farriers’, filled, one in light spring wagon
No. 2.

Collarmakers.—Holdall, saddlers’, one in light spring wagon No. 2.

(8). Telegraphr Tools.—Each cable wagon carries tools for one
working party. Soldering gear in carvied in each light spring wagon,
though there is only one pot per section,

IV. Amr-Ling TELRGrRAPH COMPANY.—(1). Organization—As
shown by the  Note” to War Establishment, Section 2 A, .S, Manual,
an air-line telegraph company cousists of a headquarter and three
sections. Iiach section counsists of two working detachments, oper-
ators for two second-class offices, and two mounted linemen. The
section has four air-line wagons, each carrying 3 miles of air line
complete, one second-class office (some of the batteries and stationery
are in section (G.S. wagon), and tools for one linemun. Two of the
air-line wagons each carry tools for a working detachment, The
section also has a cable wagon fully equipped with 8 miles of cable,
and a G.8. wagon and a light wagon for spare stores, forage, rations,
etc. The unit can therefore provide matérie! for the erection of
60 miles of air line, 12 second-class offices, two third-class offices,
and § niles of cable. The personnel can provide six air-line working
parties, operators for 12 second-class offices, and linemen for 120 miles
of air line.  No personnel is separately provided for the cable.

(2). Office Equipmeni—The following stores are shown in the two
types of office :—

znd Class,  3rd Class.
6-cell 1
1o-cell
Bells, electric, battery, with case ...

Boxes, cash, G.S. ...

Batteries, dry, “ 0O "{

japanned unit {

[ T T = -

Boxes, stationery, ! 1\3 —
tin, filled ) . ! -
plainunit 1B .. 5 —

€ — 3
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znd Class,  3rd Class.

Brushes, watchmakers' ... I —
Commutators, telegraph, 6-line ... 1 —
Flags, distinguishing, telegraph ... 1 i
Galvanometers, detector, ) and I, with

case X I
Kettles, camp, oval, 12 quarts ... I I
Knives, clasp 1 I
Lanterns, field telegraph ... 1 I
Leather, chamois ... 1 —
Mattocks, telegraph equipment — 1
0il for instruments ... pints ol —
Pipes, earth ... 1 i
Pliers{ sidecutting, 3’ . pairs 1 1
cutters (spare) e 2 2
Retays, telegraph, with case I —
Stamps, army telegraph { da?mg ! '
paid ... 1 1

Switchies, single and duplex 1 —
Telegraph sets { Sl.nlplf':x SRR I —
vibrating, R.E. ... 1 1

sets, portable, “D7 ... — I

Teleplione cells' —_ 1
receivers, head — 1

ear cushions ... — I

Tables, telegraph ... i —
Tents, complete { Dabn{ T :
telegraph 1 —

Tools, electricians’, large ... .. sets 1 —
Watches cir | eas i i

Wicl:, common ... vards I ol
Wire, electric, covered, C 23 50 20

(3). A telegraph set, simplex, consists of :—Wood board, 15" x 15,
with two wood reels for wire and fitted with galvanometer, single
and duplex; instrument, telegraph, sounder, translating; relay
telegraph, Mark 11, key, double current ; switch, single and duples,
four dischargers, lightning bobbin (two spare) ; and 48 yards of wire,
electric, covered, A 3; In transport case.

A telegraph set, vibrating, R.E., consists of ;:—QOune vibrator, tele-
graph, with brass cover for coils 5 two adjusting pins, two dischargers,
lightning bobbins (without screws); one long securing screw for
dischargers ; and plug quadruple. One telephone, hand, “C,” Mark
I1.,* in case.

* Pending provision of these, *“ Telephones, hand, A,” are being used.
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A telephone set, portable “ D,” Mark 1., consists of :—Telephone
with vibrating call, and telephoue, hand, *D,” in leather case with
sling.  One dry cell for each set is provided separately.

A telephone set, portable “ D,” Mark 11, consists of :—Telephone
with vibrating call, telephone transmitter “ D, with capsule, telephone
receiver “D," in leather case with sling. T'wo dry cells are provided
separately.

(4). Linemen's Tools~—A set of lineman's tools consist of the
following :—

Apparatus, repairing, wire ... e 2
Baskets, tool, leather handled ... v I
Drivers, screw, ¢' ... vee I
Galvanometer, detector, ) and I, and case 1
Gimlets, spike, 17 ... I
Hammers, claw, 28-0z. ... S
Iroms, soldering, tinman’s small ... U
Knives, clasp o I
Mallet, heel peg ... e I
Mattock, telegraph equipment ... VR
P]iers{sidecutting ... pairs 1
cutters (spare) e 2

Rods, clearing, obstacle ... I
Spanners, McMabon, ¢7 ... ST
Telephone sets ( portable, “D™ .., I
U cells, dry vee I

Tools, electricians’, small ... beosets g

(5). Stationery—The japanned boxes, with lock and key, are
mtended to hold stationery in use, from units A and B. The plain
boxes, units A and B, to hold a full supply to replace. The japanned
boxes are rendered watertight by strips of basil leather, secured to
the mmer side of the lid, and resting on the wired edge of the box,
The plain boxes are hermetically soldered round the bottom alter
the stationery has been packed inside. The method of opening is by
stripping off the tin hand forming the upper rim, an overlapping part
of the band being left at each end of the box for that purpose. In
“War” the plain boxes are thrown away after being emptied of their
contents, but in “ Peace " they are to be returned to the Army Ordnance
Department for local repair and re-issue or disposal. The contents
of the boxes, units A, B,and C, are shown in mobilization store
tables,

(6). Ariificers Tvols.—Sels of carpenters’, farriers, and saddlers
tools are carried in each of the section G.S. R.E. wagons. A forge
and set of smiths’ tools is carried in the headquarter G.S. R.E. wagon.
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A set of telegraph mechanics’ tools with spare parts and materials are
included in the war outfit of an air-line telegraph company, but
special provision has to be made for transport, as they are not included
in the loads of vehicles given in Section gB.

V. CasLE TELEGrAPH CompaNy.—{1). Organization of Sec-
tion.—-A cable company consists of a headquarters and four sections.
Each section consists of two working detachments of three mounted
and five dismounted mon-commissioned officers and men each. The
dismounted men include two operators, and are carried on the cable
wagon. Each cable wagon is followed by a light wagon carrying
one operator. Four more men without horses (including one
batman) belong to the section, and are cartied one on euach cable
wagon and one on each light spring wagon. In addition there are i—-

1 shoeing smith (mounted).
1 batman (on subaltern’s second horse).
5 sappers, linemen (mounted).

The headquarters consist of one working detacliment organized as
above, the company staff, six spare sappers (dismounted), three
mounted linemen, and the spare drivers and horses, Owing to the
necessity for carrying rations and ground sheets for these In the light
spring wagon, it caunot be used to carry any men. The men without
horses march.

(2). Telegraph Stores Carried in Wagons—Each cable wagon
carries 8 miles of cable, with material and tools for crossings, etc.,
and two third-class officers, one for the starting points and one to
accompany the wagon. Each light spring wagon carries 2 miles of
cable and one third-class office for use as required.

(3). Third-Class Office—A third-class office consiste of 1—

Batteries, diy, O, 6-cell ...

Boxes, tin, filled, plain stationery, unit C...

Flags, distinguishing, telegraph ...

Galvanometers, detector, ( and I, with case

Kettles, camp, oval, 12 quarts ...

Kuives, clasp...

Lanterns, field, telegraph ...

Mattocks, telegraph equipment ...

Pipes, earth ... . .

Pliers { side cutting ... ... Dairs
cutters (spare)

dating ...

paid ...

Telegraph sets, vibrating, RE. ...

Stamps, ary telegraph {

....—-y-qmm»—-mrm,-qr-cb—cn-lmm
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Telephones { reecivcrs‘t, head 1

ear cushions ... I

Telephone sets { portable, D) !

cells, dry ... 1

Tents, complete, Dabri ... e 1

Tools, electricians’, large ... e SEtS I

Watches . 1
Wick, common \Qrds ol

Wire, electric, covered, C 23 e s )ards 20

A telegraph set, vibrating, R.E., consists of :—QOne vibrator,
telegraph, with brass cover for coils; two adjusting pins; two
dischargers’ lightning bobbins (without screws); one long securing
screw for discharges ; and plug quadruple. One telephone, hand,*
C, Mark II., in case,

A telephone set, portable, “ D," Mark 1., consists of :—Telephone
with vibrating call, and telephone, hand, D, in leather case with
sling. One dry cell for each set is provided separately.

A telephone set, portable, “ D" Mark II., consists of ;—Telephone
with vibrating call ; telephone transmitter D with capsule ; telephone
receiver ), in leather case with sling. Two dry cells are provided
separately,

(3)- Stationery.—In addition to the box of stationery supplied to
all units for military use (which is carried in Ne. 5 light wagon),
27 boxes of technical stationery are carried (Unit C}. Each box is
hermetically soldered round the bottom after the stationery has been
packed inside. The method of opening is by stripping off the tin
band forming the upper rim, an overlapping part of the band being
left at each end of the box for that purpose. In “ War” the boxes
are thrown away after being emptied of their contents, but in
“ Peace " they are returned to the Army Ordnance Department for
local repair and re-issue or disposal.

The contents of the boxes are shown in meobilization store
tables,

(5). Artificers’ Tveols.—Carpenters—Chest 4 A, filled, one per
half-company, in light spring wagons 1 and 5.

Farriers.—Bags, tool, farriers’, filied, one per section, in light spring
wagons 1, 3, 5, and 7,

Collarmakers.—Holdalls, saddlers’, one per section, in light spring
wagons I, 3, 5, and 7.

(6). Telegraph Toels.—Lach cable wagon carries tools for one
working party. Soldering gear is carried in each light spring wagon,
though there is only one fire-pot per section.

@ Pending provision of these, ¥ Telephones, hand, A"’ are being used,
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VI. BRIDGING TRAIN.—(1). The bridging train is divided into
two half trains, which are exactly similar, except for the extra baggage,
rations, camp equipment, ete., in the right haif for the headquarters
of the train, which forms an additional part of it.

(2). Bridging Malerial—The amount carried is indicated by the
notes to the Table of Transport (pp. 8 and 13}, F.8. Manual.

This is capable of use as follows (—

(a). Light bridge, capable of carrving infantry in f{ile, 160 yards
of floating and 40 yards of trestle bridge per half train,

(&). Medium bridge, capable of carrying infantry in {ours, cavalry
in lalf sections, field guns, or ordinary horsed wagons,
8o yards of floating and 20 vards of trestle bridge per
half train,

(¢). Heavy bridge, capable of carrying ox wagons, 6o yards of
floating bridge and 20 yards of trestle bridge per half
train.

(d). Special heavy bridge, double-chessed, with 10’ bays,
capable of carrying the Go-pr. gun, 40 vards of floating
bridge and 2o yards of trestle bridge per half train,

{e}. Ralts, capable of carrying the light engine or trucks of the
transport and supply park, with landing stages.

(3). Artificers’ Tools,—Four sets of carpenters’ tools, two ot
saddlers’, five of farriers’, two of smiths, and two of shoemakers'
are carried in the train.

VIL. Barroon Company.—{(1). Organization—As shown by
War Establishment a balloen company is capable of working one
balloon, or one flight of kites. '

{2). Ballpons.—It carries in the field two balloons for work, besides
smaller ones for signalling purposes and enough gas to fill a balloon
twice. At the advanced depodt four more bailoons are provided and
six refills of gas.

(3} Autes.—A flight of kites consists of one pilot, one carrier, and
one or more lifters.  One set Is carried in the ficld, and another set is
kept at the advanced depdt,

(4). Teicphones—Telephonic commumication is provided between
balloons and earth by means of a light cable. Signalling gear is pro-
vided for communication with other units if necessary.

(5). Toois—Carpenters’, smiths’ and shoemaliers’ tools are carried
for the usc of the uuit only. No entrenching tools are carried bevond
the wagon equipment.

ReSERVE EQUIPMENT —The present system of reserve of stores
for the Army is based on the recommendations of a Committee
presided over by Sir . Mowatt in 1900, and the stores are often
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referred to as Mowatt Reserves. Inaddition to these, there has been
in existence for about 20 yvears a special reserve of telegraph stores,
based on the experience of various campaigns, which successfully
provided for the requirements of the South African War. The
Mowatt Committee laid down a general scale of 100 per cent. of the
war equipment in the reserve for R.E. units. The whole of the
lists of stores have now been reconsidered and rearranged under new
heads, of which the following items affect Engineer services.

For SPECIAL EMERGENCIES AND TEMPORARY ADDITIONS TO
FORCE.— * * * Jiem 12—FEngineer equipment for demolitions,
water supply, entrenching, and siege requirements.

MAINTENANCE OF THE ARMY IN THE FIELD.—Item 14.—General
stores, including vehicles.

The second of these (Item 1y) is taken into the field by the Army
Ordnance Dept., and used by them to meet demands from units to
replenish equipment,

The amounts stored depend, firstly, on facility for purchase on
mobilization being ordered ; secondly, probable wear and tear when
in use. For the Engineer portion, instead of the uniform scale of roo
per cent., different scales have been allotted to groups of stores; thus
ordinary tools are stored to a scale considerably less than 100 per
cent., technical stores are held on a larger scale than ordinary tools,
and consumable stores, which have to be frequently renewed, on a
scale considerably in excess of 100 per cent.

The reserve of telegraph stores is now included in this item, but
as the field telegraph work of an army has to interchange a good deal
with the work on the line of communications, all the telegraph stores
not with units are kept together at Woolwich, and will be issued to
the seat of war under the general direction of the Director of Army
Telegraphs.

The stores in Item 12 are especially ear-marked for Engineer
services, so that it will be one of the duties of the Chief Engineer of a
force to advise the Army Owdnance Department what articles and
quantities should be sent to the seat of war, alsc what additional
articles should be provided.

All Commanding Royal Engineers of Divisions and their staff officers
should also be acquainted with the general kinds of tools and stores
held under this item, not only that they may find out what is
available, but also that they may know what will have to be provided
from other sources. Copies of the list of Mowatt are with the
ordnance officers of conymands.
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The item is subdivided into separate heads for “ Demolition,”
“Water Supply,” “ Entrenching and Siege.” Under demolitions are
stored a stock of the service explosives—dry and wet guncotton—
with both ignition and electrical appliances, including a stock of
instantaneous fuze, and bags, cylinder and mouthpicces for making
up under-water charges.

The water supply stores include some 2,300-gallon waterproof tanks,
6oo-gallon troughs, several varictics of pumps—steam, borehole,
deepwell, lift and force, and semi-rotary—also some Merryweather
valiant pumps. Also some 1} tube wells and 2 miles of 21" light
steel water main with couplings.

The entrenching and siege tools include a first supply of the usual
entrenching tools, sandbags, and gabions. Also artificers’ tools, miners’
tools, and lifting tackle, including 6-ton differential tackles, 224-ton
jacks, and various sizes of steel wire rope.
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d4 PLEA FOR SINGLE-GUN BATTERIES IN COAST
DEFENCE WORKS.

By Major C. R. Bucxir, p.s.o., Rovar GarrisoNy ARTILLERY.

IT has long been the custom to build batieries with several guns in
line. In the days of the j2-pounder we had our grand battery of
15 guns in line firing through embrasures; later we had heavy guns
mounted in casemates in batieries of six or more guns; still later,
several guns mounted in one battery en dardeife, with large traverses
between the guns. The area over which the guns could fire was
restricted, not by their proximity to one another, but by the manner
in which they were protected, i.c., by embrasures, casemates, or
traverses.

Batteries of the present day have their guns protected by shields,
and are so mounted, that they would have an ali-round arc of fire if it
were not for the gun on either side of them. Yet we still adhere to
the two or more gun type of battery. Is there any good reason for
still adhering to this type, which limits the fire effect of our heavy and
medium gun batteries, or is it simply an old custom which dies hard ?

The design on paper, and the battery when completed may perhaps
offer a more pleasing picture to the eye of the designer ; but this is
only attained at the expense of the efficiency of the battery. :

Let us first consider the arc of fire of the guns, The coast defence
battery is placed at a disadvantage in this respect compared with its
adversary. A ship can alter course and place hersell m such a
position that she can bring & maximum number of ber own guns to
bear on her objective, whilst possibly her enemy can only bring a
small number of his guns to bear on her. A field battery can change
front or position to attain the same object. But in the coast defence
battery the guns are chained to one spot ; they can only revolve on
their own pivots, and therefore, should the objective be on either
flank, there iz a loss of gun fire at once, since a gun cannot be
efficiently fought whilst another gun of the same batlery is firing
within 30° of it. In the case of a 2-gun battery, each gun loses about
60° on one flank out of the 360° of the circle. In the case of a
3-gun bhattery, the centre gun loses 60° on each flank, Ze., there
is an arc of 120° which it cannot fire over; the flank guns each
lose 60°. The single-gun battery is therefore an economy of guns
and men ; with five well-sighted single-gun batteries we can do the
work of four 2-gun batteries.
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The necessity of every gun having an all-round arc of fire is very
much more important in these days of long-range fire than it wsed to
be. Nowadays, coast-defence guns may have to fight landwards as
well as seawards. At the Sicge of Port Arthur the coast defence
guns bhad to be dismounted and the batteries reconstructed to enable
them to do so.

As regards the fighting efficiency of a battery, it 1s incomparably
easler to fight a single-gun battery than it is a 2 or 3-gun battery.
I the case of the more than 1-gun battery, difficulties arise in ;(—

(@). Determining which splash or hit is due to each gun when
observing the fall of shots. This difficulty is increased in
the case of medium guns, when two or niore projectiles
from eacl gun are in the air at the same time.

(&). Passing 01dela to a gun at a distauce [rom Lhe battery
connnander’s post.

{¢). Passing different correcticus to each gun,

The difficulties attached to fighting a more than one 1-gun battery
are so great that in practice we frequently find that a battery com-
mander himself directs the fire of one gun only and delegates the
divection of the other guns to his subordinates, who suffer from the
disability of having no battery commander’s post from which they
can observe and direct their fire.

In the case of mediumi guns which are fought at night against
torpedo craft, this delegation of fire direction becomes a necessity, since
each gun has a dlffeu.nt objective.  If the objective be “ blockers,”
the same delegation of fire divection will probably be a necessity on
account of the number of ships which have to be fived on simultaneously.
In the case of heavy guns, whenever the number of ships bombarding
exceeds the number of batteries which can fire on these ships, certain
batteries will have to engage more than one ship, for it is a cardinal
principle that every ship whose fire Is effective must be fited on
continuously., If our adversary should decide upon a bombardment,
he will not employ a single ship by itself for the operation. We may
consider ourselves fortunate if we have one or two heavy guns to
spare after allotting one gun to each ship, The heavy coast defence
gun of to-day will require to be very well fought to keep down the
fire of ten 12” guns.”

* The increase in the number of heavy guns in a battleship has made
the destruction of a dockyard a more feasible undertaking than formerly,
For suppaosing it requires 500 12” projectiles to seriously damage a dock-
yard, the fleet of five ships, cach mounting four guns carrying a total of
2,060 rounds, could ill spare this amount of ammunition. The modern
fleet of five ships however with 10 guns per ship carries 3,000 12" pro-
jectiles, and the loss of 500 will not be felt to the same extent. The
improvement in propellants as regards their erosive effect on the bores of
guns also helps to make a bombardment a less risky undertaking.
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It not infrequently happens that the most suitable site for a battery
has sufficient space for one gun only ; under the present system of
z-gun batteries this site would be rejected in favour of one which has
space for two guns, so that not only will the guns restrict each other’s
arc of fire, but the site selected wiil not be that which from the con-
figuration of the ground gives the largest arc of fire.

In the improbable contingency of the enemy making ouwr batteries
the objective of his attack instead of the contents of the place which
the batteries are designed to defend, the dispersion of the guns into
single-gun batteries will of course considerably increase his difficulty
in silencing the guns. Two single-guun batteries may cost rather
more to construct than one 2-gun battery. They will also require
about four additional men to man them.

As regards the expense in construction, it is a matter worthy of
consideration whether in'soine cases a considerable saving might not
be effected by substituting weather-proof buildings above ground for
the present vnderground bombproof shelters, During a bombardment
from the sea the personnel will be manning their guns, and therefore
bombproof shelters will be of no use to themn. Continuous bombard-
ment from the land cannot well come upon us as a surprise ; should it
become probable, “ dug-outs” might be constructed for the men to
take shelter in when not fighting their guns.  Possibly in some cases
above ground iron buildings with large removable windows might
take the place of our present underground shell and cartridge stores ;
the cost of construction would be less, the supply of ammunition to
the guns might be simplified, and the risk of having our ammunition
exploded by gun fire is not great. The case of each new battery
ought however to be treated on its own merits ; in some positions a
battery is very much less likely to be bombarded than in others.
When, by departing from the approved type of battery, money can
be saved without impairing efficiency, we should not for 2 moment
hesitate to do so.

Where then shall we find the best sites for our heavy and medium
gun batteries ?  The requirements are :—

(a). An all-round arc of fire for every gun without interfering
with the fire of any other gun,

(6). Height to facilitate observation of fire, range-finding, and
laying,

(c). A forward position with regard to the place which the
batteries are designed to defend, in order that the attacker
may be kept at a sale distance.

Conditions (@) and (4) will usually be found on a ridge, hill-top, or
spur. In the case of a spur with considerable height, it may be
feasible to find two or more sites at heights differing by about s0'.
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I'or administrative purposes, and also with a view to the replace-
ment of casualties, it will be an advantage if the group of single-
gun batteries, which are manned by the same unit, are within oo or
8oo yards of one another.

In conclusion, let us summarize the advantages and disadvantages
of the single-gun battery.

ADVANTAGES.

(1). A maximum arc of fire for every gun, enabling every gun to
engage the enemy.

{2). Facilities for observing fire.

(3). Simplification m the passing of corrections and orders.

(4). Simplification in the ammunition supply.

(53 Facilities for the distribution of fire.

DISADVANTAGES,

(1). Slight increasc in cost of construction.

{2). Slight increase in the personne! required for manning the
batteries.

Both these disadvantages arc more apparent than real, when we
can make five single-gun Dbatteries do the work of four z-gun
batteries.
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THE FYERS FAMILY.
By Corn. Rosr. H. Verten, c.p, 1ate R.E.

THE origin of the family of Fyers, or Foyers, may possibly be tr.ced
to an illegitimate son of Hugh, third Lord Lovat, known as
“ Hutcheon Franchack,” or #“French Hugh,” from his long residence
in France. The third Lord Lovat was born before 1450 A.D., and it
may be assumed that French Hugh was born towards the end of the
15th century. According to an llistorical Account of the Family
of Frisel or Fraser, by John Anderson, W.S., published in Edinburgh
in 1823, French Hugh was the founder of the family of Foyers and
of eighteen others in Stratherrick, a glen leading from Loch Ness in
which are situated the falls of Foyers.

However this may be, the members of that branch of the Fyers
family, which is so closely connected with the Corps and with the
services generally, are undoubtedly descended from a Thomas Fyers
(probably of one of the Stratherrick families), who was Overseer of the
King's Works in Scotland in the middle of the 18th century.

Since I began to write this paper, the Secretary of the R.E, Institute
has kindly allowed me to see two letters in the archives of the
Institute which refer to a Thomas Fyers, and it was not an easy
matter to decide whether this was the same man as the Overseer of
the King's Works in Scotland.

One of these letters is as follows :—

To the Rr. Hox. axp Hox, tag Prixcipar Orricer op H.AM's OrpNavnce,
Ret. Hox. axp Hox, GextLENEN,

I hepe it will not be unacceptable that 1 take the liberty to
recommend {o your favour one Thomas Fyers, Foreman of the Carpenters
at Fort Willlam, for his diligence and activity in the works he was
employed in there. But more particularly for his zeal and services to
that Garrison during the late Rebellion: at the time that Fort was
besieged by the Rebells, the Governor appointed him to act as Lieutenant
to a Company of Militia of the townspeople taken in for the service of the
garrison, which duty he discharged to the satisfaction of the Governour
and rest of the officers, and was vpon the command that sallied out upon
the Rebells, and drove them from their Battery and spiked up their guns,

‘This Thomas Fyers served the late Mr, Mowbray, Master Carpenter,
as Foreman to all the work he performed in the Highlands, both that
which was done under the Direction of Capt. Romer® at Fort Augustus

“ Capt. John Romer. Sec Rell of Gficers of the Corps of RE., pp.
2 and 3.
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and Fort George, and since at Fort William under me, and has always
behaved himself faithfully and diligently,

As [ know no other way than to your Honours to represent the merits
of this man, I beg leave to recommend him to your favour and protection,
and that if there is anything he can be employed in your service that you
will be pleased to do it

I am, with the greatest respect,
Rt. Hon. and Hon. Gentlemen,
Your most faithful and most obedient servant,

Office of Ordnance, (5d.) Due, Cavppere ©
6 Nareh, 1747,

The other letter is from Thomas Fyvers himself, but to whom it
was addressed is not stated. It was written from Ldinburgh on the
22nd January, 1761, evidently to a superior officer. In it he says he
has been ordered by Major Bramham? to report on some repairs to
the 1oofs of the vaults, or casemates, in which the French prisoners
were confined (presumably i Ldinburgh Castle),

As T had been somewhat impressed by what I had read in the
family and other records of the dignity and importance of the posi-
tion of the Overscer of the King's Works in Scotland, I thought at
first that the Thomas Fyers referred to in these two letters must be
another man of the same name. In the family records Thomas
Fvers is said to have been Chief Engineer in Scotland as well as
Overseer of the King's Works, and in ZThe Patrician of 1846 he is
relerred to as one “who for many vears filled with credit the situa-
tion of Chief Engineer in Scotland, a highly responsible appointment,
then connected with the civil branch of the Ordnance Department.”

On further reflection however several considerations led me to the
conclusion that the gallant milita licatenant, who was foreman of
carpenters at Fort William and distinguished himself in the sortie from
that fort, as stated in the letter quoted above, must be the same man
who was afterwards the Overseer of the King's Works in Scotland.

To begin with, there was no appointiment of Chief Engineer in
Scotland.,  Colonel, afterwards Lieut.-General, W. Skinner was Chiefl
Engineer of Great Britain and was a very constant visitor to Scotland
from the middle of the 18th century until his death in 1780,
Then, on looking through the pay lists of the staff emploved in the
superintendence of the construction of Fort George (the large fort at
Ardersier Point, on Inverness Tirth, which cost some £ 200,000
and took from 1748 to 1770 to build, including additions), 1 found
that foremen of carpenters, overseers, and draughtsmen were all upon
the same footing, somelimes acting as one and sometimes as another.

¢ Major Dugal Campbell.  See Roll of Officers of the Corps of RE., pp.
3 and 6,

T Major James Brambham, afierwards Major-General, See ol of
Ofiicers of the Corps of RE., p, 6,
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For instance, Charles Tarrant® was an overseer in 1730, and in 1753
appears in the pay lists as a draughtsman, We know that he became
a Practitioner Engineer in December, 17535, Licutenant (24th) in
1756, and Licutenant of Engineers in 1759. Thomas Walkert was a
similar case. He was an overseer and became a Captain of Engineers.
There are other instances of foremen and overseers, evidently
of good birth, who became officers in the Army. There is therefore
no inherent improbability in the foreman of carpenters, so favourably
recommended to the notice of the Board of Ordnance by Major
Dugal Campbell, being nominated at a later date to the post of
Overseer of the King's Works, which seems to have been a
subordinate one, as regards military works, to the senior officer of
Engineers in Scotland, and to have been of a civil character.

Moreover, it must be remembered that in those days the Scottish
gentry of the highland glens led rough and hard lives, and the children
of the small lairds had not many paths of kfe open to them. A
foreman of carpenters implied much more then than it does now, and
included a gencral knowledge of the building trades. A man who
had superintended all the building work of the Governiment defence
works of the “ Chain” or ** Line,” as the great road from Fort William
to Inverness was alternatively called, consisting of several forts and
many military posts, might well have been selected for 2 more
extended sphere of action. The name being the same, the dates
fitting in, and the facts as I have stated, I think, in the absence of
any evidence to the contrary, that my conclusion is justified.

THOMAS FYERS (1715—1784).

Thomas Fyers was born about 1715. He was therefore about 30
years of age when he took part in the defence of Fort William in the
“forty-five” It is not precisely stated when he was appointed
Overseer of the King's Works in Scotland, but from a reference to
him in that position in a letter from the Chief Engineer of Great
Britain to Sir George Ligonier in 1752, it may be assumed that it was
about 1750,

Fyers was a man of large stature, standing, it is said, seven feet
high, and broad in proportion, and his commanding presence attracted
general attention as he walked the streets of Edinburgh. He occupied
an official residence in the Castle, and enjoyed the reputation of being
not only a clever professional man, but also a man of upright conduct
and genial disposition,

On the 27th December, 1750, he married Elizabeth, daughter of

* Licut, Charles Tarrant.  See Roll of Oficers of the Corps of R.E., pp.
3 and 6,

T Capt. Thomas Walker, See Roll of Officers of the Corps of RE, pp
5 and 7.
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the Rev. Alexander Falconer of Ferintosh, in the parish of Urqubart,
Cromarty. Falconer, like Fyers, was a big man, for he was known as
“ Alister pore,” which is the Gaelic for Big Alexander. He had
previously been minister of Ardersier in Inverness-shire, and had two
sous, one of whom was Fort Major at Fort Augustus.

By his marriage with Elizabeth Falconer, Fyers had a family of
nine children—four sons and five daughters—and became the pro-
genitor of many officers distinguished in the Services, including at
least nine officers of the Corps. He died in Edinburgh on 17th June,
1784, His widow survived him over 3o years, living in a house he
had bought in Prince’s Street, which, it is said, afterwards became the
New Club.

CHILDREN OF Troaas Fyens,

The Fyers girls were all married in due course. Cne of them,
Alexandrina, born in 1757, to the Rev. James Reid, minister of
Kinglassie, Fife, She became the mother of a very able and well-
Lnown officer of the Corps, Major-General Sir William Reid, c.c..G,,
K.C.B,, F.R.3., who was Governor successively of the Bermudas, the
Windward Islands of the West Indies, and of Malta, He was the
author of The Law of Storms. He married Sarah, daughter of
J. Bolland, #sq., ALP., and had six daughters : Lucy, died vamarried ;
Maria, married Capt. Edward George Hore, R.N.; Sophia, married
Colonel E. G. Hallewell, 2oth Foot, who was some time Commandant
of the Royal Military College at Sandhurst ; Elizabetli, married the
Rev. Charles G. Gambier, only son of the Admiral; Charlotte,
married Field Marshal Sir Neville Chamberlain, 6.c.1. ; and Grace,
married Capt. Basil 8. de R. Hall, R.N,, the well-known explorer,

And here I may mention that it is mainly to Sir William Reid’s
daughter, the late Lady Chamberlain, that I am mndebted for informa-
tion about the Fyers family. When I was writing a memoir of her
father for The Dictionary of National Biography some 13 years ago,
she kindly sent over tp Dublin to me all the papers she had about
the family, and gave me permission to transcribe anything I wished
and to make any use I liked of the information. At that time I
hoped to write a memoir of Licut.-General William Fyers, eldest son
of Thomas Fyers, for the Supplement to the Dicfionary, which was
then advanced to letter “R,” but the editor was so pressed for
space in the supplement that many names of officers of the Corps
had to be omitted and among them that of Fryers,

Of the four sons of Thomas Fvers three sarvived to manhood.
William, the eldest, who became a licutenant-general and a colonel
commandant of the Corps, had a large family, and it is about Inm and
his family that this paper is mainly concerned.

Thomas, the third son, born in 1767, became Treasurer of Malta,
and died there unmarried in 1813, the same vear as his mother died,
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MaJor-GEN, PETER FYERS, C.B., COLONEL COMMANDANT, R.A.

Peter, the youngest son, was born in Edinburgh.Castle in 1764.
On the breaking out of the war with France he obtained a commission
as 2nd Lieutenant in the Royal Artillery on the 24th April, 1793, with-
out goeing to the Royal Military Academy. He served during the
campaign of 1794-5 in Holland, and was employed on board bomb-
ships against the coast of France in 1796, and again i the two follow-
ing years on various small expeditions. He was promoted Captain-
Lieutenant in July, 1799. In 1801 he went with a detacluvent of
Royal Artillery, which accompanied the fleet under Admiral Sir Hyde
Parke, to attack the Northern Confederation. Sir Hyde appointed
him Acting Engineer to the Force, but at the Battle of Copenbagen
under Lord Nelson on 2nd April he acted as senior officer of artillery.
As a captain he again served under Lord Nelson, who had been
appointed to command the defence flotilla on the S.1. coast in July
of the same year, and was with him in his expedition to burn the
PFrench flotilla in Boulogne Harbour. He was wounded on this
occasion, and Lord Neison spoke highly of his conduct in his
despatch. Thenceforth the great Admiral honoured him with his
friendship and confidence,

In 1807 he took part in Lord Catheart’s operations in Denmark,
and at the Siege of Copenbagen was aide-de-camp to Sir Thomas
Blomefiekl, who commanded the Royal Artillery. He also served in
the Walcheren expedition and at the Siege of Flushing in 1809, In
the campaign of 1813-14 in the Netherlands he greatly distinguished
himself under General Sir Thomas Grabam {afterwards Lord
Lynedoch) in the operations against Antwerp. At the action of
Merxem, near that city on the 1sth January, 1814, when the 78th
Highlanders advanced to drive the French out of the village, he lim-
self laid a gun that silenced a battery of several guns of the enemy
which were threatening the flank of the Highlanders. He took part
m the bombardment of Antwerp and the French fleet in February,
and in the assault of Bergen op Zoom on the 8th March, when he
scaled the rampart and turned the guns of one of the bastions on the
town. For these services performed under the eve of the General
he was thanked in general orders and received the Companionship of
the Order of the Bath.

On his promotion on the 20th December, 1814, to the regimentat
rank of Lieutenant-Colonel, he was obliged to return home to take up
the command of the Rocket Brigade, to which he had been appointed
on promotion; and so to his lifelong regret he missed Waterloo.
After holding his command for 10 years he retired as a Major-General.
When William IV, came to the throne he showed General Fyers
marked attention, having mef him on service. Peter Fyers was
an able draughtsman, and his views of Ambeim, in Gelderland, ot
Copenhagen, of Cronsburg Castle, and of the Castle of Nimeguen, on
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the river Waal, were cngraved and published in the early years of
the 1g9th century, He married an elder sister of the wife of his
nephew, Sir William Reid, Frances, daughter of J. Bolland, Esq.,
M.P., by whom he had four children, threc sons and a daughter.
Two of his sons were in the Service and will be noticed later.
Major-General Peter Fyers was made a Colonel Commandant of the
regiment on 14th June, 18435, and died at Old Charlton, near
Woolwich, on 17th May, 1846.

Liert.-GENERAL WILLIAM FYERS, CoroNeL ComMaxpaxT, R.E.

William Fyers, the eldest son of the Overseer of the King's Works
in Scotland, was born at Inverness on the 6th January, 1753, In
order that he might become a military engineer, he was entered as a
draughtsman at the Tower of London as soon as be was old enough,
and after a few years of preparation there, was appointed Practitioner
Engincer and Ensign in November, 1773, when he was nearly 21
years of age.

He began his military duties at Portsmouth, where for some twelve
months he was employed on the new defences, and was afterwards
moved to Plymouth, where his duties were of a similar kind.

In 1775, Fyers was ordered to America to join the army under
Major-General the Hon. William Howe, at Boston, Massachusetts,
The precise date of his sailing for America is not given, but as Howe
only succeeded General Thomas Gage in the chief command on the
1oth October, 17735, it must have been near the close of the year
when LFvers joined the army. In an official statement of the
distribution of officers of Royal Engineers in North America in the
Spring of 1776, Fyers, who was promoted to be znd Licutenant on
the 17th January, 1776, is shown with the 3rd Brigade af Boston;
the 1st Brigade was in Virginia and the 2nd in Canada. The names
of the officers of IEngineers serving in the 3rd Brigade are given as
follows 1—

Capt. Montresor, Chief Engineer,
,  Arclibald Robertson.
Lieut. Thomas Hartcup.
Henry Haldane,
, Andrew Durnford.
5 William Fryers.
,»  James Straton.

EH

On Howe's withdrawal from Boston to Halifax, Nova Scotir, in
March, 1776, Fyers accompanied the army and sailed with it again
from Halifax in June for Staton Island. Here Howe's force was
augmented by troops from home brought in the British squadron by
liis brother, the admiral, and also by the return of the joint expedition
under Major-General Henry Clinton and Admiral Sir Peter Parker
from its unsuccessful attack on Charleston.
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Wien all was ready 2 landing near Utrecht on Long Island was
effected on the 22nd August, and Fyers took part in the battle of the
27th of that month, when Howe by a masterly turning movement
carried the strong position held by the Americans in front of Brooklyn
Heights. Fyers also took part in the capture of New York City on
the 15th September.  After the defeat of Washington in the engage-
ment at White Plains on the 28th October, and the capture of Fort
Washington and 3,000 prisoners of war on the 16th November,
Fyers crossed the Hudson with Lord Cornwallis in pursuit of
Washington. The crossing was above Fort Lee, which Washington
was obliged to evacuate in haste. So close indeed was the pursuit
that Washington was leaving Newark as the British advanced guard
entered the town. From Newark Cornwallis pursued Washington
across New Jersey to the Delaware River, and had he not been
stopped by Howe might have occupied Philadelphia. But Howe
was 2 Whig, and his mission was not to put down the rebellion with
ruthless pertinacity, but rather to allow a loophole by which an
ultimate settlement and a reconciliation could be effected. No
soldier can succeed 1f he treats war in such a manner. The army
went into winter quarters in December, 1776, and Fyers returned to
the main body of the army wunder Howe, whose troops were
disposed i and around New York., Fyers was quartered some
& or ¢ miles from the city, but although the winter was one of
great gaiety in New York, he does not appear to have taken much
part in it, He rode in occasionally on duty and to attend PDivine
Service on Sundavs, Nevertheless he met his fate in New York.
Whether it was during this or a later winter during the war is not
stated, probably it was in 1777. The young lady was a Miss Anne
Wanton, about whom there will be more to say later on.

Fyers accompanied Sir William Howe's expedition, which left
New York on the 24th July, 1777, 18,000 strong, and, after keeping
the Americans in suspense as to its destination, finally entercd
Chesapeake Bay on the 215t August.  The lauding took place on the
Elk River,and Howe marched on Philadelphia on the Sth September.
Fyers took part in the Battle of Brandywine on the 1:1th, when
Howe, again by a flanking movement, defeated Washington, and he
was also present at the capture of Philadelplia on the 26th September.
He remained at Philadelphia until its evacvation the following year.

The Engineers had plenty of work to do at Philadelphia. The
Americans endeavoured in every way to obstruct the river below the
city, and thus prevent supplies reaching the city by water. Batteries
were thrown up on the Pennsylvanian side to oppose the American
works on the other side. Later a line of redoubts was constructed
between the Delaware and Schuylkill Rivers for the protection of the
city, which elsewhere was surrounded by the waters of these rivers,

In the spring of 1778 came the news of the treaty of the Americans



202 THE ROYAL ENGINELERS JOURNAL, [SErTEMBER

with France. The surrender of Burgoyne at Saratoga in the previous
autumn, duc to Howe's want of support, had raised considerable
resentment against him, and his resignation was now accepted. Sir
Henry Clinton succeeded him in the chief command. In view of the
Trencl alliance he decided to evacuate Philadelphia and concentrate
his force in New York, where by systematic raids he hoped to wear
down the enemy. Philadelphia was evacuated on the 18th June.

Fyers was with the army in the notable march through New Jersey
to Sandy Hook, where the fleet lay in readiness to receive it, and he
landed with the anny in New York on the 6th July, 1778. We next
hear of the young engineer in the spring of the following year. He
had been promoted from 2nd Lientenant to Lieutenant on 7th May,
1778, before leaving Philadelphia,

Washington had taken great pains to protect the strategic position
at West Point on the Hudson River. The King's Ferry crossing was
the principal channel of communication between the Eastern and the
Middie and Southern States.  West Point itself, where the Americans
had their chiel magazines and stores, was well defended, and strong
posts had been constructed lower down the river at Stony Peit on
the right bank, and at Verplanck Point opposite, to guard the
entrance to the highlands and protect the approach to the key
position. Clinton determined to capture these posts.

A force was organized in two colunms, one under Major-General
Vaughan and the other under Major-General Pattison, Clinton
conmmanding the whole in person. Capt. Mercer and Lieut. Fyers
were the Engineer officers detailed to accompany Pattison’s column,
The columns left Long Island, where they had assembled, on the
29th May, 1779, and proceeded up the Hudson, Pattison's column
attacked Stony Point.  An official report says @ ¢ While the Artillery
were dragging the guns up the heights two batteries were in
course ol erection on the summit of a dilticult rock. These were
completed with so much expedition that by 5 o'clock next morning
(2nd June) the batteries opened fire with a 10" mortar, an 8" howilzer,
and two 12-pr, guns.”  The attacks on both posts were successful,
and the LEngineer officers received due credit.  The garrison of Stony
Point consisted of 1 captain, 3 licutenants, 1 surgeon, and 7o men,
of which 1 officer and 3 men were killed, while the British loss
was nil.

The Commander-in-Chief decided to hold the two posts. They
were therefore strengthened, especially Stony Point, which com-
manded the other side.  British garrisons were placed in both posts,
and Clinton encamped his force further down the river at Phillipsburg.

“Tior the first time during the war,” says a recent American
historian of the war, “ the British controlied the lower reach of the
Hudson River, and Americans coming from the south through New
Jersey were obliged to make a detour of go miles through the
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mountains to cross the Hudson and enter New England.” General
Pattison, in a letter dated the oth June, 1779, gives credit te the
Engineers for the rapid way they had prepared new defences to
receive their anmament. He writes as follows :—

“Stony Point . . . is exceedingly strong from its several com-
manding heights, and being almost insular by means of a swamp and
¢reek from the river, is very inaccessible, but the Commander-in-Chief,
having determined to retain the post and render it as strong as possible,
gave orders for batteries to be erected on several eminences. Working
parties were immediately employed under the direction of the Engineers,
Capt. Mercer and Lieut. Fyers, and so much diligence has been used
that there are already seven fascine batteries nearly completed. The
guns intended {for these works are two 24-prs., two 18-prs., four 12-prs.,
Six 6-prs., one 3-pr., one 10" mortar, one 8 howitzer, two Royal mortars,
and two Coehorn mortars, and the platforms will be ready to receive
them in a very few days.”

About a month later the American General Wayne, with a force
of 1,200 men, surprised the garrison of Stony Point by a night attack,
and captured the work by assault. Sixty-three of the garrison were
killed and the rest surrendered. The Americans lost 13 killed. A
simultaneous attack, to have been made by the American General
Howe, on Verplanck Point, was unsuccessful, as he was himself
attacked in tear by the British and had to retreat. Stony Point,
although thus surprised, was only held for a few days, “as it could
not be held in the tace of Clinton’s energy.”

In the autumn of 1779, anticipating a combined French and
American attack upon New York, Clinton withdrew the garrison
from Rhode Island and brought it with the loyalist inhabitants to
Long Island, while he kept his Engineer officers busily employed in
strengthening the defences of New York. On the failure of the allies
before Savannah on the 9th October, Clinton decided to conduct an
expedition In person to South Carolina. He pushed forward the
strengthening of the New York defences, so that he might be able to
leave the city with a small garrison. By the middle of December the
works were completed, and having celebrated Christinas Day in the
old fashion, he sailed from New York on the day following with
8,000 men for Savannah, as a place of rendezvous for an attack on
Charlestou.

Fyers accompanied the expedition. The storms of an unusually
stormy winter delayed the fleet, several transports and victvalling
ships were lost, and it was not until the 26th February, 1730, that
Clinton appeared before Charleston. The place was invested, but it
was the gth April before the British fleet, under Admiral Arbuthnot,
could enter the harbour to take part in the bombardment. The first
parallel was finished the foilowing day. DBy the time the third
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paralicl was finished and the wet ditch had been tapped and the
water drained off, a heavy bombardment dismounted most of the
guus of the besieged, and on the 13th May the place surrendered ;
6,000 prisoners and 4oo guns were taken, with a Dritish loss of 79
killed and 18¢ wounded.

In Tune Clinton left Lord Cornwallis with 4,000 men in charge of
South Carolina and returned to New York, Fryersaccompanied lunt,
and remained under Clinton's command for the remainder of the war
either at New York or in the neighbourhood. At the beginning of
the following vear, 1781, Fyers married Miss Anne Wanton. Some
account of this young lady and her family is given by one of her
daughters.”

« My mother’s ancestors,” she says, “were Quakers of the name of
Walton, who emigrated to North America during one of the early perse-
cutions of that sect. They were wealthy, and made large purchases of
jand at Boston, Rhode Island, and New York. As the family ceased to
be Quakers and became members of the Church of England, it may be
worth while to mention the circumstances that led 1o the change.

«During the reign of Queen Anne Rhode Island was much infested by
pirates, who were emboldened in their lawless attacks on the scitlers
because they knew that owing to their religious convictions the Quakers
were unlikely to oppose or molest them by armed force, A merchant
vessel could scarcely approach the harbour but it was seized by these
marauders, who put the crews to death and fitted out the captured vessel
te add to the pirate fleet,

“This state of affairs had continued for some time, when two spirited
young men, John and William Walton, determined to put a stop to these
outrages. They bought a small vessel, hired a crew of brave men,
whom they armed, and then sailed to meet the enemy. The crew were
concealed below, the brothers Walton alone remaining ondeck,  Asthey
expected, it was not long before a pirate craft bore down upon them,
believing it had got an easy prey. The pirates ran alongside and, having
no thought of resistance, were about to board the Waltons” vessel.  But
at this moment the brothers gave the signal, their armed crew rushed up
on deck, killed the pirate captain, and, springing on to the deck of the
pirate vessel, mastered the crew, many of whom were below and were
completely taken by surprise. The Waltons carried their prize
triumphantly into harbour, where they were received with scclamation by
the people, who were astonished beyond measure at the success of their
daring enterprise.

 But the elders of the scct looked upon the acident with very different
eyes. A council was convened, at which it was decided that the Walton

# Sarah PFyers, who married Licut. (afterwards Major-General)
Cornelius Mann, R.E. Her discursive MS. was in possession of her
niece, Sabint Anne (daughter of her sister, Charlotte Young}, who
married Capt. John Jervois Tucker, of Trematon Castle, Cornwall, and
a copy of the M3, was made by Lady Chamberlain,
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brothers had transgressed the tenets of the Soclety of Friends by shed-
ding man's blood, and they were cast out of the Society,

“ Indignant at the ingratitude of their co-religionists, the hrothers
joined the Episcopal Church. The news of the gailant capture of the
pirate vessel reached the Mother country, and eventually came to the ears
of the Queen. To show Her Majesty’'s appreciation of the brave deed,
ueen Anne sent to each of the Walton brothers a large silver punch
howl, on which was engraved a history of the exploit

“ My grandmother, Anne I think was her Christian name, a sister of
these Walton brothers, married a very rich and estimable man, who bore
the rather peculiar name of Wanton. They left two sons and two
daughters, who were consigned to the guardianship of their uncie,
William Walton, Governor of New York. [ don’t know what became of
the elder son; the younger, Joseph, a very amiable youth, was killed by
a kick from a horse. 'Vhe elder daughter married ; the younger con-
tinued to reside in her uncie’s family.”

This last paragraph in the Iady’s MS. lias given me some trouble.
Firstly, AMiss Wanton, who married Lieut. Fyers, and was the mother
of Miss Sarah Fyers, the writer of the MS,, was born in 1754, and it
is difficult to understand how her mother could have Dbeen the sister
of the valiant brothers of (Jueen Anne’s reign. Secondly, I cannot
trace that there was any Governor of New York of the name of
Walton. Probably the MS. was compiled from family tradition, and
some confuston arose between the somewhat similar names of Walton
and Wanton. These names were well known both in Rhode Island
and New York. At the time of the Revolution the Governor of
Rhode Istand was Joseph Wanton, and his father, William Wanton,
had alse been a governor of the province before him ; while at New
York at this time a2 William Walton occupied the important office of
President of the Chamber of Commerce, and lived in a well-known
house in Pearl Street, New York, called Walton House, afterwurds
occupied by 2 representative of the family who was a DBritish
admiral, Rear-Admiral Jacob Walton, R.N., who died there m 1844,
aged 77 years.

After consulting MAmerican histories and biographies, which it must
be admitted are very puzzling, I am inclined to think that this
paragraph of the MS. might be brought into line by the following
reconstruction (—

“ My great-grandmother, a sister of the Walton brothers, married
William Wanton, of Rhade Island, afterwards Governor of the Province.
Their son, Joseph Wanton, the last Royal Governor of Rhode Island,
was my grandfather. He left two sons and two daughters. The elder
son, YWilliam, went to 5t. John's, New Brunswick, where he was Collector
of Customs for many years, and died there in 1816. The younger son,
Joseph, may have been the Colonel Joseph Wanton who commanded a
regiment under General Prescott, which had been locally raised at Rhode
Island, and who accompanied the DBritish troops to New York when
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Rhode Island was evacuated, and died there. ‘The younger of the two
sisters confided to the guardianship of her cousin, Mr. William Walton,
President of the Chamber of Commerce of New York, was my mother”

Thie MS. account continues :—

“During the War of Independence many Americans wished to buy the
estates that had fallen to the orphans from both father and mother’s
sides, and their guardian would have sold the properties on their
account, but that the would-be purchasers would only pay for them in
‘assignats,’ or what was calied ‘ Congress money.” To this Mr. Walton
would not listen, *Old England,” he said, ‘was sure to gain the day, and
then Congress money would be so much waste paper.” Thus the orphans
at the ¢nd of the war lost their estates, and got no equivalent.

«Mr, Walton's family consisted of his wile, a very handsome danghter,
who, having been educated In England, was more accomplished than the
usual run of young ladies of those days, and his niece {? cousin), my mother,
Anne Wanton, who was also a remarkably pretty woman, These two
younsr ladies were among the belles of New York,  Mr. Walton lived in a
handsome housc and in good style, and from the position he held it may
easily be imagined that his house was the resort of all that was distin-
euished in society, both civilian and military. I have heard my mother
recall a long list of names of persons she was acquainted with in those
days who afterwards became celebrated.

“ My mother was born in New Jersey on the 17th March, 17354, and
was therefore 21 years old when the war began in 1775, She had maany
offers of marriage, which she declined, and her acquaintance with my
father came about in an odd way. On returning from church one
Sunday, the cousins asked one of their visitors, General Trotter, if he
could tell them the name of the yvoung officer with the very white hands
who was so constant in attendance at church. They had not seen his
face; he was so attentive to the service, and leant his head on his hand.
¢ That,” said General Trotter, ‘must be Mr Fyers; he is called “the
Good Engineer”; he rides 9 miles every Sunday to attend church
service,” *Oh!’ said the ladies, *do bring him to see us if he should
come to New York again. We should like of all things to be acquainted
with him." Accerdingly General Trotter brought him to. Walton House,
and on further acquaintance Mr. Fyers was found to merit all the good
that was said of him. He was soon captivated by the beauty and
sprightliness of Miss Anne Wanton; they became engaged, and in
course of time were marricd, The marriage was solemnized by the
Rev, —. Moore, at New York, on the 4ih January, 1781, in the presence
of alarge circle of friends. The bride was given away by Mr. Walton,
and was attended by his daughter and other maids, while the bride-
grroom was supported by three of his brother officers—Major Archibald
Robertson,* Major Alexander Mercer,t and Capt, William Parker,} of
the Royal Engineers.”

“ Afterwards Lieut.-General. Died 18z0.

1 Afterwards General. Died 1816,
1 Died 1793.
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On the zoth Januvary, 1783, preliminaries of peace were signed, but
it was not till the following November that New York was evacuated
on the ratification of the treaty. In the meantime Sir Henry Clinton
had returned to Lngland and had been succeeded in the chief con-
mand by Sir Guy Carleton. When the evacuation of New York took
place Sir Guy sent IFyers to Halifax, Nova Scotia, for special duty
there under Major-General Campbell. Fyers had now two children,
a girl, Blizabeth, born at New York in November, 1781, and a son,
Thomas, born in the same city on the 6th January, 1783, and it is
recorded that the girl's godparents were Lady Douglas, Major
Robertson, and Mrs. Parker, while the boy's were Lieut.-Colonels
Robert Morse* and James Moncrieff, and Mrs. Morrison.f Fyers was
ordered home in the autumn of the year 1784, the year his father
died, and while on leave in London ancther daughter was born on
the 2nd December. She was christened Sarah, and her godparents
were Mrs, Thomson, Mrs, Holloway,§ and Lieut.-Colonel William
Spry.ll This is the daughter who wrote the MS. from which I have
quoted. Of her arrival in the world she says :—

“ At the end of the year 1784 my parents were staying in London in
Edward Street, Portman Square, and on the 2nd December I first drew
breath there, indeed, my drawing breath was for some time a doubtiul
affair, I am told, as 1 was all but stiliborn, and 1t was not without diffi-
culty I was made to live, but there was work for me to do.”

On the expiration of his leave of absence Lieut. [yers was ordered
to Gosport. At the time he found himself in a rather embarrassing
financind position. He had married a lady of considerable fortune,
but after the close of the war she was deprived of the greater part of
her private means. The American Government had confiscated her
landed property, our Government having made no provision in the
terms of peace for the protection of their loyal American adherents.

Unfortunately the sad case of the American loyalists is by no
means a solitary instance of the neglect of this country on the
termination of hostilities to take adequate steps to protect those who
had supported them m time of stress and danger. Too cften have
such persons found when the crisis had passed and they had ceased
to be of use that their loyalty and services were {orgotten, and they
were left to make the best terms they could get from their
recent opponents,

Want of diplomatic action at the end of the American War on

* Afterwards General, Colonel Commandant, R.E,, Inspector-General
of Fortifications, Died 1818,

+ Killed at Hondchoote, near Dunkirk, 1793,

i Wife of General George Morrison, who died in 1790

§ Wife of Lieut. (afterwards Major-General Sir) Charles Holloway.

Il Afterwards Lieut.-General. Died In 1802,
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behalf of the loyalists was, perhaps, in some degree to be excused,
because it could hardly have been conceived possible that a civilized
people like the Americans, having won thelr cause, would have been
so small-minded and unwise as to confiscate deliberately and as a
matter of policy the estates of those of their own countrymen who
had been actively opposed to them in the struggle, and so not only
alienate them permanently, but injure the Inoffensive women and
children dependent upon them.

Yet so it was, and when Fyers went to Gosport with his wife and
three children, still smarting under the confiscation of his wife's
American estates, another blow awaited lim.  He was called upon
to refund certain pay and allowances he had drawn while serving in
America, which had been disallowed by the Treasury,

His daughter thus refers to the time at Gosport :—

My sisters Charlotte* and Elizat were born there, and a trying event
befell the family. [t seems that the agent to the Corps had issued a
higher rate of pay to somu of the officers in America than he was authorized
to do, and the mistake was not discovered until some years had passed, when
all were calied upon to refund the amount overdrawn. This demand
caused much consternation among the officers concerned, and especially
to those of small private means. This was my dear father’s case.  In
answer to his application to be allowed to refund the overdraw by
tnstalments he was informed that in consideration of his good service he
would be allowed to spread it over a year.”

By rigid economy Fyers pulted through, and his daughter records
that the time passed happily and peacefully with them, her mother's
cheerful disposition waking all bright.,

* Charlotte, born in 1786, Married Vice-Admiral James Young, ot
Barton End, Gloucestershire,

1 Hlizabeth Lydia, born in 1788, Married Major-General the tion,
AW. H. Gardner, R.A,, third son of the first Baron Gardner.

(70 be continued),
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MEASUREMENT OF THE SEMLIKT BASE:
WITH

SOME NOTES ON INVAR TIRES.
By Carr. E. M. Jack, RE

A JOINT DBritish and Belgian report on the work of the measurement
of the 3oth Meridian Arc in the Uganda Protectorate will shortly be
published. In the meantime an account of that part which deals
with base measurement may be of interest to R.E. officers, especially
as the above-mentioned report will probably not be seen by many of
then.

That part of the zoth arc which lies in or adjacent to the Uganda
Protectorate, between latitude 1° 1o’ N. and 1° 10’ S, was swrveyed
in 1908-9, A base 164 kilometres in length was measured on the
eastern side of the Semliki Valley.

Site.—.\ site was Iooked for whose terminals would be about 200"
above the intervening ground. The nearest approach to this that
could be found was one inn which the ground varied from 63 near the
centre to a maximum of 150" in other parts, below the ray between
the terminals. The ground surface was nearly all that could be
desived, the only serious obstacle being a marsh some 700 metres long
where crossed. The water in this was rather over kuee deep; the
bottom rough, but on the whole firm. Work through this section
was slow, and great care was necessary to avoid accidents; but the
results obtained were equal to those of any other section.

Terminals—The terminal at the north end, Makoga, was a gently
rising spur, which required very little work to it it for its purpose.
The southern ternminal, Kibuku, was steep and rocky. It gave some
trouble, as towers of rock and earth had to be built to carry the
tripods for the six ltast reaghes.

Clearing.—2A certain amount of clearing work was done at the end of
July, but clearing proper began with a large party and accurate align-
ment on g4th August, and was finished on the 19th. A path 6" wide
was cut through the grass, which was mostly medium to very thick.
In one part a thin wood was crossed, and in another a ramp had to
be cut through what was probably an ancient margin of Lake Albert,
The time taken is given below. Aligning was done with the
10” theodolite on to helios after the first 2 miles. Aligning posts,
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about 15" high, with the upper half covered with white cloth, were
put up at about every half mile.

Apparatus—A full description of the apparatus used, with an
account of. the preparation and testing of Invar wires, will be found
in the pamphlet ““Les Nouveaux Appareils pour la Mesure Rapide
des Bases Geodesiques,” by R, Ch. Ed. Guillaume, of the Bureau
International des Poids et Mesures, Sévres.  For the benefit of those
who have no previous knowledge, the following short description is
given :(—

The operation of base measurement consists 1n the measurement of
the distances between a succession of movable points, the forward
point of each reach becoming the rear point in the next, and so on,
As the measurement advances the points left behind are carried to
the front and re-aligned. The movable points consist of tripods, with
adjustable heads, fitted with foot-screws for levelling, and capable of
a small movement in a horizontal plane. The actual point to which
the measurement is taken is a fine cross-cut line on the head of a
small vertical pillar, The wire is slung on straining trestles, fitted
with pulleys on ball bearings, over which pass cords with weights
of 10 kilogrammes attached.

Aligning and placing tripods is done by a forward party, which
carries a gauge wire f{or setting the tripods at the correct distance apart,
and a small aligning telescope, fitting on to the upright pillar of the
tripod-head, and by means of which each successive tripod is aligned
accurately between that last fixed and the distant mark, A small
levelling telescope is also provided, which fits on to a special pillar
on the tripod-head, and by means of which the difference in level
between two tripods can be determined.

The wires are of Invar steel, diameter 1°7 millimetre, and fitted at
each end with a scale of triangular section, one edge (along which the
scale of 8o millimetres is engraved) being in prolongation of the axis
of the wire ; the length of each wire from zero to zero of Lhe scales
being 24 metres.

Standardization—For purposes of comparison a test base was
laid out 120 metres Jong, the terminals being formed of iron rails
4’ 6" long, concreted vertically into the ground with 2’ projecting.
The tops of these were filed smooth, and a cross-cut marked with a
needle. Comparisons between the three field and the three reference
wires were made by measuring this base four times (first and fourth
with reference, second and third with field wires}. Three such com-
parisons were made before Dbeginning base measurement ; three
between the forward and return measures ; and three after the base
measurement was finished.

During the measurement—when it was found that one of the field
wires was giving varying results—comparisons were made on a single
bay formed by two tripods. The bay was measured five thnes, the
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second and fourth being with the field, and the remainder with the
reference wires.

Organization.—The party was organized on the lines Iaid down by
M. Guillamme in his pamphlet, as follows:—The two N.C.O's,
Lance-Corpls, Jones and Page, formed the forward party, and did the
setting out and aligning; M. Dehalu, Mr, McCaw, and Capt. Jack
took turn about in keeping the record and reading the wires; and
Capt. Wangermée did all levelling, Sikhs were employed at first to
set the straining trestles, but these falling ill with one accord, the
work was done by Swahili porters, who, on the whole, did it very
well.  One porter was detailed to each tripod, which he had to carry
forward when finished with, The two wires were slung one below
the other on swivel hooks fastened to two bamboos, which were
carried vertically by two porters. A thermometer was tied to cach
pole between the two wires. This method of carrving the wires,
where more than one is used, is probably the best. They are carried
without strain and are easily detached and replaced. It would be
an improvement to fasten the hooks to the poles with small spival
springs.

Measurement.—The base was divided into sections of about
1 kilometre (usually 42 reaches). The procedure on the outward
measure was as follows :—Work was started {from the terminal of the
previous day’'s measuremeut. On reaching the gznd bay, if the
ground was firm and good, the aligning party drove a 2’ iron peg
mto the ground, and went straight ahead, aligning tripods for the
next section. [f the ground was unfavourable, they went on for a
few reaches before driving the peg. The observing party filed the
top of the peg smooth, made a longitudinal groove and fine cross-cut,
completed the measurement of the section, and went on with the
next. The peg was covered with vaseline and a small cage built
round it.  On the return measure it was the same, except that there
was no preparation of the pegs, and any excess or defect on an
exact number of reaches had to be measured with the S-metre
tape.

In this connection it may be remarked that there appears to be no
necessity for *transferring” the terminal point to the head of the
tripod. Whether done by plumb-bob or theodolite, or even by a
special instrument, transference gives room for error ; whereas it is
perfectly simple to measure direct to the terminal mark., The wire
is attached at the terminal end to a spring-balance (merely to
save jars), which is fastened to a stick or pole, the point of which is
driven a few inches into the ground. The other end of the wire is
slung as uswal over the straining trestle. The shifting of the scale
for the readings is done by the man holding the pole, without
removing the point. It is necessary of course to measure the
difference of level between the tripod head and the terminal. This
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is done with a level and staff in a few minutes, and when everything
is in working order should be completed by the time the observers
come up. _

With regard to the observing, each bay was measured with two
wires, and three readings taken on cach wire, a fourth being taken if
the range was as great as o'3 millimetre.  This number of readings
appears to be ample ; a fourth reading was the exception. When
carrying out comparisons however, three rcadings were taken if the
range did not excced o135 millimetre, one more if the range was
o2 millimetre, and five readings if the range exceeded o'z millimetre.

One tripod was always left standing in rear until the bay m front
had been finished. After intervals for meals the bay last measured
was re-measured, and i there had been any serious discrepancy
between the two measures, the bay in rear would also have been re-
measured ; but this was never found necessary.,

The recorder, besides noting the readings of the two thermometers
fixed to the wire poles, also took that of a swing thermometer, or it
would be more accurate to say that he did this until all the swing
thermometers were broken, The recorder kept the tot (le., the
sumimation of the scale readings) going the whole time, so that it was
always possible to know how much in excess or defect of an exact
number of bays we were. We were also by this means always able to
avoid measuring a short piece with the tape, In our case an fn-
portant matter, as the tape did not amive until we were more than
half-way through the base. The levelling as above-mentioned was
done by one officer, and the results kept in o separate boolk.

On the end sections, or in any part where the slope was steep, the
pillars of the tripod heads were arranged at right angles to the slope,
instead of wvertically, as usual on approximately level ground. On
steep slopes all levelling was done with level and staff,

Speed ~—On the Semlild Base there was never achance of developing
anything like the full capacity for speed possible with the Guillaume
apparatus.  In the first place, there were only six tripods, and this
number is not enough. To guard against accident, one tripod must
be left vntouched in rear until the bay in front is finished ; and it
would be better to leave two.  With six tripods there was therefore
no room for elastieity, aud when the whole party was thoroughly
expert the observers continually pressed on the aligners, and had to
wait for them.  The minimum number of tripeds for proper working
is ning, and it would be better to have ten. Again, on the return
measure, one observer was unfortunately taken ill, and for the
remainder of the time both reading and recording had to be shared
by the other two, work which proved very trying after a time.

The usual day's work was two sections of 42 reaches, or a total of
2,016 metres.  This took from davbreak to 3 pan,, with two intervals
of about an hovr each for breakfast and {funch, and works out at 288
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metres per hour for actual measurement ; but it should be noted that
this includes everything from start to finish, Ze., delays for reasons
given above, getting out wires and returning them, fixing terminals,
ete. For a complete bay, i.e., from first reading at one to first read-
ing at the next, the time was usually 3 to 3} minutes, which represents
a speed of 411 to 480 metres per hour. M, Guillaume mentions in
his pamphlet a speed of 1 kilometre an hour, but I do not think that
this can include extras asabove, nor measuring with two wires, and the
measurement would be of course made by European assistants only.
With nine tripods and a {ull personuel we would have been able, I
think, to measure 3 kilometres, or over 2 miles, a day.

Ficld Calculations—By keeping the tot going all the time, the
recording book was ready to be handed to another observer for
checking almost as soon as work was finished. This latter observer
also entered up temperature corrections. The leveller got out his
level corrections, which were checked by an observer, and it was
usually possible, within a few howrs of finishing measurement for the
day, to arrive at the length of the scction. In the return measure
this length had to be compared with that of the first measure, to see
whether it was necessary to measure the section a third time. The
limit of difference allowable between first and second measures was
adopted as 1~/ K . millimetres, K being the length of the section in
kilometres.

The form for recording readings, etc., as given in M. Guillaume’s
pamphlet, in which each bay is made the subject of a separate sum,
seems rather cumbersome. A considerable amount of labour is saved
by dealing with each wire as being of its standardized length—i.e.,
the length given to it by field standardization, and by treating
everything above as a correction, Le., for readings, temperature,
level. So that the length of a section was obtained thus : n reaches
x / (length of wire) £ ¥ readings £ ¥ temperature corrections — ¥ level
correclions. Asin the following example, taken from the book. The
level correction is not included here, being the same for botl wires,
and taken from the level book.

Sectton JX.—42 Reaches.

S TIms. ms. nmms.
Wite 11g:—  42x{24- £'738) =42 x 24 - {42 % 1'738 + 0163+ 12°71)
=gz x 24 - 5866
VWire 121:— 42x (24— 2016)=42x24 - (42 x 2016+ 1155+ 12771}
=42% 24~ 39°97
Mean 42 % 24 - §9°32.

The record was kept in small notebooks in the form given below.
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Tables—Tables are supplied in the Irench pamphlet for (1),
corrections for difference of level; (2), secondary corrections for
deformation of catenary ; the argument in these tables being the
tangent of the angle of slope as given directly by the scale in the
smalt levelling telescope. The use of a level and staff for the
terminal reaches of a section, and for steeper slopes than the small
telescope could read to, necessitated the construction of tables giving
the necessary corrections, in which the argument was expressed as
difference of level in feet. Again, though the levelling telescope
gives the true tangent of the angle of slope whatever be the length
of the bay, the table supplied only gives the true horizontal correction
when the bay equals 2.4 metres exactly. The correction is of course
small, but not negligible. Further, to obtain the frue mean height
of the base, and for other reasons, it was necessaryv to keep a record
of the difference in height of the section terminals. Tables were con-
structed for these purposes, and will be published in the joint report.

Resulis.—The following results are preliminary only, and subject
to modification.

The figures under the head of “ Measures ” below are the correc-
tions in millimetres to the total number of reaches in each section
X 24 metres,

< ¢ Measures. Pilerence

Section. | e, Monn ofsst and
sk, and. 3rd. Mean, grd—znd.
I 43 — 176005 —1750 8o — —1755°42" - g2
I, 47 — 128724 126773 — B 7 AF N -14G
Ti1. 42 - 741°32 - 14750 —_ ~ 74301 +2g3
v, 42 — 224°I - 219413 - 219717 - 221'00° ~ 281
V. 32 ~ 15%°91 - 159738 — - 1397147 +047
VI, 42 - 15750 - I5300 - 153'52 - 13367 ~ 2751
VII. 42 - 125730 ~ I22°40 — - 121°3% +270
Vill. 42 - 10362 - ray-8z — — 3o8-z22 -o8o
IX. 42 ~ 13355 — 13t°49 — ~ 132°52 —2zch
X 2 - 9331 - gzol — - 92'76 - 150
XL 39 - gu°32 - 102704 — - 100768 +2°72
NIL* 2 - 10307 - 10743 - 10%°43 - 1053 +318
NITILL 32 - 12577 — 1269y — — 126737 + 1720
XIv. 42 - 120726 - 11§33 — ~ 1I9°GI - o076
XV. 49 - 123°T% — I26'g6 — - 12605 + 181
XVLY| 49 [-180482] [ ~177543 | -r782'52 | -177897" - 709
XVILE —_ + 333180 +3831+77 + 383143 +JSSE 0o +023
| 63g — 2097768 - 2033-87 — - 2001° 30 -13%6

* Marsh section.

t 15t mecasure not included ; considered unreliable on account of weather conditions and
olher reasons.

T 1st and 2nd with common steel tape ; 3vd, with Invar,

Ms,
639 reaches of 29 ms. = 16, 53600000
X corrections - 2-¢gi o
Length of base on Semliki Plain .. 16,533'50870
As%lluun" lieight of base above M.S5.L. “to be 645 ms., rcduc-
tion to S.1.. gives about 167658
Length of base on gcodt.uc sutface 16,532°23181

(Log =4-2133315).
The dizcrepancy between mean of Ist and 3rd measures and the 2nd is—
13756 mms. =1 in 1,21g000.
“T'he P.E, {of measurement only) is—
483 mins. =1 in 3,423000.
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TiME AxD CosT.

Preliminary Work,

Men. Days.
Clearing and alignment 40 21
Preparing southern terminal slope ... 6 7
" northern " e 70 14
Cutting ramp, Section IIL. ... 20 4
AMaking test base .., 4 i
Total men and days ... 1,916
Measurement.
Personnel ... ... 6 Europeuans, reduced to 5 after
7th Sept. 18 Natives.*

Time ... 38days,

In the following, for preliminary work, the cost of the men
actually employed is taken ; for the measurement it is assumed that
the whole expedition was employed, as was practically the case.

Tor purposes of comparison, the Belgian officers are estimated at
the same rate of pay and equipment of porters as Dritish officers ;
but this cost did not of course fall on British funds.

Preliminary Work.

£ £
Europeans.. . e 61}
Natives (\\lth food) 35% 97
Measurcment,
Europeans... v 2064
Nativest {with food) oo 137 {01
498

= £ 50 a mile, nearly.

In addition to the above there is the cost of the apparatus, as
follows 1—

3 wires and all apparatus brought out by A.C.B.C. ... 100
3 wires, tape, etc., brought out for arc measarement... 4o
‘Transport, elc., say .. 10

Liso

% (On the measurement ; others were employed shifting camps, etc.
t+ 100 Swahilis, 60 Ba-toro, 12 boys.
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NOTES.

Elevated Terminals—Tlere can be little doubt as to the advantage
of elevated terminals to a base line. The principal source of error in
base extension is due to triangle errors, these being in turn due to the
fact that the rays of the first triangles are necessarily close to the
ground. To get the required elevation and to get clear of the
intervening ground, it is necessary to measure up more or less steep
slopes.

Jaderin considered 1 in 8 the steepest slope advisable. The
Guillaume telescope reads toa maximum slope of |1 with the ordinary
wire ; with the long-arm wire one can read to a greater slope, but it is
questionable whether steep slopes can be determined with sufficient
accuracy with this telescope. On the Sembiki Base we measured a
maximum difference of level of 15, or a slope of -;—2 , and a number
of others approaching this.

Unfortunately, I cannot point to the results of our terminal sections
as justifying our confidence that slopes up to } or L can be measured
with the highest accuracy. On the other hand, there were obvious
reasons why our results did not come up to the standard we expected.
The officer in charge of the levelling had not had previous experience
of this work, and was further handicapped by the fact that the level
at his disposal was too small, and in several respects fanlty in con-
struction, so that it was almost impossible to do precise levelling
with it,

In measuring up steep slopes the whole thing depends on levelling,
the measuring itself being as easy as on level ground. The correction
to obtain the true horizontal projection increasing very rapidly with
mcrease of slope, very accurate levelling becomes of the highest
importance. With proper instruments this should present no difficuity,
and had we been able, when measuring the base, to use the first-class
level which was lent to us later by Capt. Stevenson, R.E., we should
most probably bave obtained the highest results,

Apparatus—The apparatus used was that designed by M. Guillaume,
and described in his pamphlet, and was constructed by J. Carpentier, of
Paris, It is in nearly every respect perfectly adapted for its purpose.
The tripods stard in the most remarkable way, showing no perceptible
movement after hours in a tropical sun. The cases, as supplied, are
not strong enough for use in the tropics ; most of them fell to picces
during work on the Semliki. The springs which liokt down the foot-
screws of the tripod heads are also too weak. They are made of
brass, and would be better of steel.*  The levelling telescope is a very
neat and handy hittle instrument, but it is questionable if it is accurate

* In the latest pattern these springs are made of steel,
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enough for precise work. It is small, and the level attached to it is
hardly delicate enough to cnsure that the telescope is always brought
to exactly the same position. This question is referred to again
under the hiead of Levelling.

Ficld Standardization—It has been usual to lay down a test base
with a standard bar for the purposc of comparing and giving a value
to the field wires. Al Guillamme, placing entire reliance on Invar
wires, considers it enough to compare the field wires with the
reference wires on a bay formed with a pair of ordinary weasuring
tripods.  On the Semliki Base we had no standard bar, the reference
wires taking its place, and a value being given to the test base by thenw.
Had our field wires not hehaved eccentrically, this comparison on the
test base would probably have been enough ; but when one of them
began to show unequal behaviour, we carried out several comparisons
on a bay of two tripods. This method has some great advantages.
It takes a very short time in itself, which is a good thing both for the
observers and for the comparison. It can be done without any delay,
such as would be involved in returning to the test base, and at any
time when the behaviour of a wire appears to call for re-standardiza-
tion, and the steadiness of the tripods makes the result very reliable.
In the absence of a standard bar, it is probable that this method is
sufficient in itself.

Levelling—Mention has been made above of the importance of
levelling, and it has been suggested that the “ levelling telescope " can
hardly be accurate enough for precise work on account of its snyall
size and that of the attached level. The results of the record of
vertical heights kept by us show that something is wanting. DBy far
the greater part of the levelling was done with tlus telescope, and
though some of the fanlt may have lain with the big level, it is
reasonable to suppose that the majority of it was duc to the levelling
telescope. The difference of height between the terminal pegs of a
section obtained during the forward measure differed from that on the
return by an average of o1 metre (this is cxcluding the terminal
sections, where the level and staff were principally used), and
throughout these same sections the total difference of height obtained
on the forward measurement differed from that on the return by
o4 metres.

On other bases levelling has been done with level and staff only.
On those measured in Northern Rhodesia on the 3oth Meridian,
the level was sct up to one side of the base, and the staff placed
successively on all the tripods in position at the time. Given a good
instrument, carefully adjusted for collimation error, differences of
level can be obtained thus with a high degree of accuracy and a
little loss of time, and though it would perhaps be comvenient to
have one man told off for this work entirely, this is by no means
essential,
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On the Semliki Base we used the levelling telescope on all normal
ground, and the level and staff for terminal reaches and steep slopes.
For work of this kind a good Iarge level should be taken, say a
14" Cooke, one light 10" staff, and one 57, both with a circular spirit
level attached near the bottom end. It would be convenient if the
staves were divided m metres, tenths, and hundredths, with a scale
on the opposite side divided in some arbitrary manner, say into
sevenths and scventieths. As a check reading, the staff is simply
turned round, and not upside down,

Invar Wires—The steel alloy known as Invar, and Invar wires
themselves, have now been subjected to a long series of exhaustive
tests, extending over many vears, at the “ Burean International.”
Invar wires are being used at the present time all over the world for
the purpose of base and other measurements,

Of the six wires used by us, four gave absolutely consistent and
reliable results. The fifth appeared inconsistent, but I now hear
from M. Guillaume that on re-standardization an error has been
discovered i the formula for its coefficient of expansion; when
rectified it is expected that this wire will prove to be in harmony
with the others. The sixth however gave trouble, It was one of
the three talien out in 1907 by the Boundary Commission, and from
the outset appeared to have a different value to that given to it at Paris.
On the Semliki Base this same wire gave variable results, and was
considered untrustworthy. '

In the criticisms which have been directed against the use of wires
(as compared with tapes), the danger of twisting has been somewhat
insisted upon. This danger 35, I think, exaggerated. Any twist
would probably be very noticeable long before it was serious enough to
affect the length of the wire. The rolling and unroiling of the wires
on the drum is an absolutely simple matter.

On the other hand, there can be little doubt that Invar wires as
constructed are very fiagile, and it would appear to be a matter for
congideration whether it would not be worth while to increase their
sectional area. An increase of diameter of, say, 5o per cent. would
more than double their strength, probably without impairing any of
their advantages as wires, while at the same time giving them a
factor of safety which would relieve observers of a good deal of
anxicty when using them with unskilled assistants.

Lastly, it should be noted, especially by those who have occasion to
order these wires, that Invar is by no means always “invariable.
The coefficient of expansion is different for every batch of the alloy
turned out, and it should be particularly specified that wires supplied
should have as low a coefficient of expansion as possible. For this
reason it is advisable to place orders early, otherwise one has to take

what one can get,
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For example, the six wires used on the Semliki Base had the

following actual expansions per 1° C.:1—

Mm. Millionth.

168} 002

‘00235 C'I0
174 >
176 ‘01 equivalent to 041
I1g
120} 02 08z
121

Compared with the expansion of ordinary steel, which 15 some
625 millionths, even that of the last wires appears small. But the
whole point of using Invar is that the question of temperature shall
be rendered unimportant, and when the expansion is near one-
millionth per degree centigrade, the question of temperature is by no

means unimportant.
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TRANSCRIPT.

AERIAL NAVIGATION AND THE WRIGHT AEROPLANE,
From the Rivista di Artiglieria ¢ Genis of April, 1909,

UxTiL the year 1896 we advocated, in this Review, aerial navigation by
means of heavier-than-air machines, which, though based on the flight of
birds, would be modified by mechanical means so as to make up for the
instinct with which the bird itself is endowed.

A balloon can always be sure of alighting slowly, provided that it does
not catch fire or is not struck by lightning. The liiting power of the
gas is always a good guarantee, whereas a machine, without this to rely
upon, falls like a dead body to the ground, if suddenly arrested in flight,

If a flying machine has its motor paralyzed, it can glide slowly to earth
with its planes sustaining it like a parachute, provided that the aviator
keeps his head and is sufficiently expert, and also that the planes them-
selves are not damaged. In the same way as a good pilot in bad
weather may often succeed in bringing a damaged ship into port, the
acerial pilot may bring a damaged aeroplane safely to the ground.

‘The number of those who favour the dirigible balloon has increased
during the last century, and many models have been experimented with,
Amongst others are those of Blanchard in 178g, of General Meusnier in
1784, of Zambecazi in 1804, of Giffard in 1852 and 1835, Dupuy de Lorne
in 1872, Tissandier in 1883, Capt. Renard in 1884 (la France), Count de
Schio in 1goj (Italy), and Santes Dumont, who proclaimed in his book,
Dans I Air, that the gas dirigible is the fiying machine of the future.
And towards the end of 1903 the dirigible balloon designed and con-
structed by the engineer Julliot, and by the energy and munificence of
the brothers Lebaudy—from whom it takes its name—performed marvels
at Toul, showing itself obedient to the rudder and safe in the hands of the
pilot Juchmés,

Whilst France rang with paans of praise at the astonishing results
obtained with the Lebaudy dirigible, there came a wonderful report from
America. The brothers Orville and Wilbur Wright, manofacturers of
bicycles at Dayton (Chio}, had carried out evolutions in the air with an
aeroplane of their design and construction, furnished with a motor of
16-FL.P.

This rumour gave a fresh impetus to those who favoured the heavier-
than-air machines, and even Santos Dumont abandoned his principles
by constructing a helicopter and studying an aeroplane,
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A number of aviators, especially in France, sought to imitate the
brothers Wright, but only Farman and Delagrange succeeded in com-
peting with Wright and in disputing with him the dominion of the air.
The apparatus of all three was somewhat similar, being based on a
cellular system, with motors varying from 25-H.P. (Wright) to io0-H.P.
(Farman). The aeroplanes themselves are made as light as possible, the
frames being covered with fine canvas and consisting of two superposed
horizontal planes.

The brothers Wright employed from the commencement (1G00) an
apparatus with superposed wings, and experimented with it {from 1900 to
1903.  On the 17th December, 1903, they experimented with a machine
fitted with a motor of 16-H.P., and succeeded in remaining in the air for
tg sces., travelling 260 ms, against a wind of a velocity of 32 kms. per
hour. In 190y more than a hundred flights were made at Dayton with a
second aeroplane and motor, with which they were able to accomplish
closed eircuits and some variable courses, ranging up to 40 kms.

In these trials the Wrights sought to eliminate any difficulties that
might arise by modifying the parts of the machine affected.  Afterwards
they made new trials for courses of short duration in 1903, keeping secret
the working and details of their machine.

Towards the end of September, 1903, the acroplane could be dirceted
with a certain security and stability, and belng improved upon from time
to time, was able to make flights with the results shown in the following
table :(—

Daves. Distangw Traveled. “Fime. Cause of Stoppage-
26th September..e 17,901 18 mins, g secs. | Dehciency of fucl.
20th R 19,550 19 4 53 1 " '
soth s eeeemteraceinea Not measnred 17 . 15 4 tieating of the molor,

ard October . o 24,333 23 5 5 ,, 1
sth L, e 33,456 33 0 17 . , .
sth 38,936 3 3 Deficiency of fuel.

The last table shows a result of a velocity of more than 61 kms. per
hour,

The machine used weighed 420 kgs,, including the aviator, and a motor
of 16-H.P. at first, and 25-1L.P. afterwards. The distance travelled was
measured with a Richard anemometer attached to the machine and
verified by land when possible. The time was measurced with aceurate
chronometers.

in February, 1908, the American Minister of War ordered a competi-
tion in the construction of aeroplanes under the following conditions :—

“The machine to be sustained in the air by dynamical means without
the employment of gas.

s [t should be able to carry two men, or about 160 kgs. of weight, with
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a sufficiency of fuel to run 200 kms, at an average velocity of 64 kms. per
hour {10 miles} in calm weather.

“The price of purchase will be increased 10 per cent. for each mile
{1,600 ms.} exceeding the above velocity per hour, and diminished in the
same degree for each mile less than the above, provided that the average
velocity is not less than 58 kms.

“’The velocity will be measured above a closed course of 16 kms., the
machine remaining in the air for an hour without touching the earth.

“To facilitate its use the machine should be transportable, and it
should be possible to put it together and to ascend in iess than an hour.”

The conditions werc somewhat onerous, but in spite of this there were
41 competitors, among whom were Scott of Chicago, price 25,000 lire
(5,000 dollars); Heming of New York, price 100,000 lire; the brothers
Wright of I2ayton (Ohio), price 125,000 lire.

Orville Wright took part in the trials at Fort Meyer, commencing with
short flights, so as to show the perfect working of the aeroplane, while
Wilbur Wright made his trials at Le Mans, in France.

Orville Wright performed the following flights at Fort Meyer:—

ath September, 1908 :—357 mins, 28 sees.

gth - " 1 hr. 3 mins, 15 sees, at about 45 ms, above the
ground ; distance flown, 630 kms.

gth - ' 5 mins, 38 sees, In the aeroplane were
O. Wright and F. P. Lahm ; 64 kms,

1oth - o i br. 3 mins. §2 secs, ; 193 kms, (retarded by
the wind).

1ith . " t hr. 10 mins. 0 segs.; greatest heizht above
ground, 60 ms,

i2th . . I hr. 15 mins, 235 secs.; record of distance,

time, and height,
" " O mins. & secs. ; record for aeroplane carrying
two persons.

12th

It seemed certain that the Wright acropliane would easily win the prize
for the competition, having surpassed the prescribed velocity and time,
but on the 17th September the trials were cut short by an unfortunate
accident, in which Grville Wright broke his left leg and two ribs, whilst
Lieut. Thomas Selfridge, who accompanied him, was killed by the fali.
The accident seems to have been caused by the use of a screw propeller
of too large a diameter. '

While the aeroplane was in full flight the serew fouled the ligatures of
the rudder. A sharp and unexpecied roll of the machine immediately
resulted, disturbing its equilibrium and precipitating it to the ground.

After this unfortunate accident Witbur Wright modified the propeller
and other parts of the mechanism of his aeroplane and accomplished
great suceesses in France, winning honours and prizes in the face of
rivalry, jealousy, and distrust,

During his trials he recognized that it was not necessary to use a motor
of great power, having made an ascent with a 25-H.P. motor when
carrying a weight of 450 kys,, viz., a passenger and 50 kgs. of benzine.
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The motor used by Wright had not any speciality, being of the same
type as that used in automobiles, He used four cylinders lined with
aluminium, water circulation 108 mms, In diameter, automatic valves, the{;
usual method of ascent, automatic lubrification with circulation of oil
produced from a pump.

The admirable speciality of this machine consisted in the torsion of the
wings, which increased or diminished the angle of incidence according to
the direction of the movements. The machine could be inclined and
could fly like a bird, and it could be raised or lowered with ease and with
perfect lateral equilibrinm. After introducing several improvements in
his machine, on the (oth September, 1908, he effected a flight under the
best conditions, lasting 21 mins. 437 secs, with a velocity of 60 kms. per
hour, not however surpassing his brother, who remained in the air for
i hr. 15 mins,, nor exceeding the French record held by Delagrange of
29 mins. 55 secs. (8th September in calm weather).

On the 215t September W. Wright gained the record for time and
distance by a flight of 666 kms. in 1 hr. 31t mins. 254 secs, while he still
had a good reserve of benzine and the machine in the best condition.
On the 25th September he made three flights in the same day, in the
last one having a passenger for g mins, 11 secs,  On the 28th September
he first of all went up alone, and remained in the air 1 br, 7 mins. 24 secs,,
and afterwards, with Paul Tissandier and De Lambert, made other flights,
the first of 11 mins, 3¢ secs,, and the second 7 mins.

On the 3oth September W, \Wright won the prize of 5,000 francs of
the Aero Club of France, having flown 42 kms. in 43 mins. on the 2gth
September, and 34 kms. in 35 mins. 36 secs. on the following day.

The victory of W, Wright was crowned by a good report of the condi-
tion of his brother, who was making satisfactory progress towards
recovery at Washington, and who had obtained from the American War
Minister an extension of nine months for the trials before mentioned.

Eopwarp T, THaCcKERAY.
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REVIEWS.

HYDRAULIC TABLES AND DIAGRAMS FOR PRACTICAL
ENGINEERS.

By Cser. A. ff. Garrerr, R.E,

I~ this work, ingenious, practical, and clear, Capt, Garrett has added to
his already high reputation as a scientific cngineer, and he has earned
the gratitude of many, not so much in the Army as in civil life, who have
to design waterworks of all kinds,

The letterpress is clear and concise. It omits the discussion of
fundamental principles, as these are certainly already koown to those
who are likely to use the work, but it gives in tabular form all
information about units of area, volume, length, discharge, and pressure.
A chapter is devoted to the subject of orifices, and the velocities at
various heads for orifices of certain forms are given in tabular form,
fikely to be extremely useful to the engineer who may have to decide
hal-a-dozen times in the course of his morning’s work the size of an
outlet to discharge a given quantity.

Next comes a chapter on weirs of various forms, This is a matter on
which there is much difference of opinion. Capt. Garrett does not
commit himself to any predilection for the V notch over the rectangular,
but gives tables of discharge of right-angled V notches and diagrams for
welrs, both with & free fall and when “drowned.”

As a rule the formulae for such discharges deal with sharp-crested
weirs only, But in actual practice the weir crest has to be made of some
definite breadth, a fact which has a retarding effect on the discharge.
Again in any flowing canal the velocity of approach must be practically
considered, and although this is not ignored in recent formulee, It
complicates the caleulation, which is already somewhat troublesome.
Capt. Garrett’s ingenicus diagrams enable all these complications to be
read off easily.

Possibly in some future edition the author may be able to give
diagrams for V notches, or trapezoidal notches, with tip falls, such as are
largely used on canals in North India, and which have given excellent
results with varied depths of water.

The sixth chapter deals with the flow of water in pipes, asphaited,
incrusted, and riveted. Attention is drawn to the most recent of the many
formulae dealing with frictional resistance, viz., that of Professor Unwin,
which however differs only slightly in its practical results from the more
widely known {ormula of Fanning. Diagrams based on Unwin's formula
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give ina graphic and most ingenious manner the velocity, discharge, and
head per thousand feet for pipes of varions diameters, under various con-
ditions. Thereis also a very neat diagram giving the thickness and weight
of cast-iron pipes of various diameters, and the head which may be
reckoned safe at each thickness,

Chapter VIIL deals with a subject little touched upon by the irrigation
engineer, but most useful to a municipal surveyor, viz., the dimensions of
sewers of various shapes. Diagrams based on Kutter’s formula with the
coeflicient for glazed pipes in good condition, or fer ashiar or well-taid
hrickwork, are given for sewers of different varieties and flowing just full,
By means of coefficients given in tabular form, the discharge and velocity
at varyling depths are derived from the diagrams by a very simple
calculation.

Chapter VIIL deals with the most difficult problem of all—the discharge
in open channels, with the four variable factors of discharge and velocity,
bed width, depth of water, and slope of bed. If any three of these are
given, the fourth can be found from Capt. Garrett’s diagrams, or if only
two are given (such as the discharge and the bed slope), an almost infinite
variety of values of the ather two may be found to satisfy the conditions.

The diagrams are extraordinarily ingenions. With the aid of them
the enginecr who is working out, perhaps under great difficulties and
under high pressure for time, the bed widths and depths of channels for
various slopes and discharges, can do so by simple inspection, and can
choose among several solutions the one that suits best the local conditions.
It is also possible to sce whether the decision will be affected by the
“critical velocity,” 7.¢,, that which will just carry silt in suspension without
depesiting it.  The diagrams may also be used to ascertain the values of
the important coefficient N in Bagin’s formula in any doubtful case, and by
atilizing the diagrams in connection with tabular statements, trapezoidal
channels of various side slopes can easily be designed.

The admirable and most ingenious book contains in small compass a
mass of practical information useful to.all hydraulic engincers, but
especially to irrigation officers. The writer can only say that if he had
had a beok of this sort on his office table when on works in India, many a
weary calculation would have been saved and possibly many mistakes
avoided.

G. K. Scorr-Moxcrigry.

THE BOARD OF TRADE RAILWAY CONFERENCE.
{Blue Book, Col. 4677, 1900. Price ts. 3d.).

This report is important to those concerned in railway matters, and in
view of the present movement towards state-ownership it is interesting to
everyone. The Conference was constituted in February last year to
discuss some of the more important questions which have been raised
between railway companies and traders; both sides were represented.
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Of the disputed questions, an agrecment was come to on the {ollowing

{1). A form of procedure for settling disputes that should be simple
than that of the Railway and Canal Commission.

(2}. That companies should have the power to restore rates tem-
porarily reduced.

(3. With regard to “owner’s risk " rates, the companies agreed
to somewhat modify their attitude, and in certain cases to
accept Hability for “ gross negligence ” as well as for « wilful
misconduct.”

(4). A model private siding agreement was drawn up.
{3). A similar agreement for working of private owners’ wagons.
{€). A procedure by which companies may acquire land. The

present statutory powers involve needless expense; the
average paid-up capital, £56,000 per mile of open line, so
much in excess of the average in other countries, is attributed
to this.

{7). The question of railway amalgamations, combinations, and work-
ing agreements was widely discussed, and a number of
reports are printed giving the views of twelve members of the
Conference ; the subject is returned to, on the historical and
legal aspects, at the end of the book. No agreement was
arrived at.

Enquiries were made into the system of working foreign railways ; the
Bive Book contains the report of the two investigators scat to Germany,
and other reports may be expected.  The enquiries deal with :(—

(A). The financial conditions under which privately-owned railways
passed into the possession of the State.
(B). The contro! Government now exercises over the railways still in
private hands,
{C). The composition, function, and actual working of the Advisory
Councils.
(I, The extent and effect of competition with private-owned and
Government lines,
{E). The rates systems.
And varicus other questions—liability for loss, private sidings
speed, workmen's trains, demurrage, etc.; in fact, the extent
of the enquiry was exceedingly wide.

The following is an abstract of the more interesting points dealt with,
lack of space preventing the consideration of more than a few.

In Germany the privately-owned lines were purchascd by degrees and
at prices governed by the market quotations; legal powers existed for
purchasing at other and sometimes lower terms, but these were ignored.
A start was made in 1872 and the process is not vet complete,

The financial resulis can be judged by the interest earned in capital,
In 1882 the Statcowned capital was 4,37g million marks (the mark is
about a shilling}, and the earnings were 522 per cent.; in 1gob the
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capital had increased te g,500 million marks, and the earnings were
748 per cent,

The capital cost per mile averages £21,459 {compare with the above-
quoted £56,000 on English railways), and there are 35,400 kilometres
{22,000 miles) now open. The low cost is partly due to lighter con-
struction charges, low platforms, and the absence of over-bridges. The
taxation is local and only £46 per mile; on the other hand, the railway
administration is compelied to run postal services at a loss, and to fix
rates from a standpoint other than mere revenue earning,

The control of the railway is through the Minister of Public Works, a
permanent salaried official. He has extensive administrative and spend-
ing power, subject of course to the annual Parliamentary estimates.
There are in addition various supervisory authorities and an annual
General Conference.

For executive control the Prussian railway system is divided into 21
districts, each with its President and Staff.  To determine rates the
District President is assisted by a local Advisory Council, with members
nominated by the Chambers of Commerce; similarly there is a General
Advisory Council to assist the Minister. These councils can exercise
considerable moral pressure and their recommendations are generally
foliowed; but they have no executive power. From a railway point of
view, they are useful because, through them, the railway is able to point
out technical difficulties to the trade, and to shift on to other shoulders a
certain amount of responsibility.

The tariff system is based on kilometric rates, which may be either
“pormal” or “exceptional.” The normal rates are either per ton in
wagon loads or per ton as piece goods. The wagon-load rate is for
s-ton or o-ton wagons, and is cheaper than the piece-goods rate; it
leads to a good deal of discontent, because the railway administration is
often unable to provide trucks with suitable capacity. ‘The monopoly of
single ownership has in fact resulted in scarce rolling stock, or, as the
railway would probably put it, economically-used rolling stock. Regula-
tions impose demurrage after a much shorter time than in England—
generally from 12 to 24 hours, but sometimes as little as six are
allowed—and economy of working is obtained by giving an ample time
allowance for rail transit, thereby ensuring full train loads.  {in England
the railway as a rule makes no guarantee ; but in Germany the maximum
transit periods are for “fast” goods 1 day +1 day for each 300 kilo-
metres, and for “slow” goods about doubie; and for delay they pay
compensation on a fixed scale).

The picce-goods rate may be for either ¢ general class ™ or “ special
tariff " goods, and for “fast™ or “slow " scrvices; it diminishes as the
distance increases. As an example :—* General class ™ geods for slow
services would be charged 11 pfennigs per kilometre (21d. a mile) per
ton for from 1 to 30 kilometres, and & plennigs if over oo kilometres.
For “fast” services the charge would be double.  Terminal charges,
1 to 4 pfennigs a ton, are additional, ¢ Special tariff” goods travel
cheaper.

The *exceptional ” rates have been getting more and more common,
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and now apply to nearly § of the whole quantity, They are reduced
rates, intended ;. —

{1}. To advance internal industries,

{2}. To assist native products in export.

{3). To support industries against imports,

(4} To support the railway against sea or other competitive transport.

They are complicated, as might be expected. For instance, 21
kilometre-ton rates are given for the same description of iron and steel
goods, the differences depending solely on origin and destination. Again,
the ordinary rate between Cologne and Hamburg for iron plates, railway
locomotives, is 1:61 marks per ton; the export rate is only -56 marks.

No direct comparison has been made with English rates, but a list of
“iron and steel " rates is given from which one can be made.

The German rates for “iron and steel special Tariff 1., corresponding
to our “iron and steel Class C,” are “normally ” 45 pfennigs per ton per
kilometre between 100 and 200 kilometres, and “ exceptionally ” 2-8 or
even less.  These are equivalent to about gd. and -36d. per ton per mile
respectively for a distance bhetween 62 and 123 miles. There is an
additional charge of 1s, 3d. a ton for ©terminals,” and probably gs. 6d.
would be paid for cartage. Over a distance of 82 miles, as from Rugby
to Lendon, the German rate for rail transit would be “normally 7 6s, 14,
and “exceptionally” 3s. 104, or adding the charges for terminals and
cartage, 12s, 10d, and 10s. 7d. respectively. In England the rate for this
journey is 12s. 3d,, including terminals and cartage ; there might be an
“exceptional ” rate as well, but in England they are less common, less
extensive in amount, and are only put on to assist the railway against
competition. There is not much to be said for either on the score of
simplicity.

Agriculture is more favoured in Germany ; for instance, to Portsmouth
from London the charge for potatoes would be 3s. 4d. a ton instead of
115, 3d. In Germany there are no rates such as ours which include
loading and unloading, collection and delivery; and the agents per-
forming these services are independent of the railway administration.
A large trader does his own work, but the usual thing is to leave it to
one of the *spediteur” companies ; they charge from 250 to 3 marks
per ton for collecting and delivering near a town,

The ¢ spediteur” serves a useful purpose in addition as a forwarding
agent. The complications of tariffs require expert knowledge, and
merchants generally entrust the whole business to the “spediteur ' ; he
not only looks out the best routes and tariffs, but is often able to combine
goods from different senders and obtain a cheaper wagon-load rate than
would be possible with separate parcels. This is to the advantage of
railway merchant and “speditear” alike ; we in England have something
of the same sort of thing in the transit stores now commonly found at big
junctions, but the inducements and facilities are less,

More than half the Blue Book {go pages) is taken up with this
account of the German State Railways.

R, H. Cusxixerox.
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THE TIMES HISTORY OF THE WAR IN SOUTH AFRICA.
Vous, VI axp VIL (tue Last 07 Tae SERigs).

Part [. deals with the work of reconstruction during and after the war,
with a brief survey of political events down to the spring of the present
year,

In Part Ii. are described the measures necessitated from the commence-
ment of hostilities to place the whele army in the field, cquipping and
maintaining every branch.

A mass of information has been carcfully collated with regard to Sea
Transport, Railway Work, Supply and Transport, Medical Services,
Ordnance and Artillery, cte.  The various branches of Engineer work
throughout the whole theatre of operations are referred to and the
increasing importance of the Engineer in war is insisted upon,

The vaiue of the “Fourth Arm”—the Engineers—is emphasized, and
attention drawn to the “ danger of our forgetting how entirely dependent
armies now are on their engineers.”

it is satisfactory to note how highly the actual work done by the Corps
is always rcferred to. On p. 333 we read that “some of the duties
performed were conspicuous and obvious, but more were comparatively
obscure, though none the less important because they lacked excitement
and notice.  An immense amount was done by the ngineers—Regular,
Volunteer, and Civil—and no duties during the campaign were better or
more conscientious]y carried out.”

Again on p. 338, . . . “the longer the war went on the more
fully was the usefulness of the fieldwork of the Engineers realized.
Divisional or column commanders who had never commanded Engineers,
or at most only on manceuvres, at first bardly appreciated them or knew
how to make wse of them, . . . Atthe end of the war there was a
continual demand for Engineers. . . . The conclusions most
obvicus from the experiences of the war were the need for a larger
proportion of field Ilngineers to other troops and for having a larger
number of the Engineers mounted.”

More recent experience from the Russo-Japanese War adds yet
another conclusion, namely, the nccessity of having a sufficiency of
Engincer units trained for siege work, regarded but a few years hefore
as likely to be obsolete.

Last but not least in importance, a chapter has been devoted to
Finance.

Useful lessons of the war are deduced under the respective subheads
in the several chapters.

Much has been done in reorganization of late years to fill the gaps,
but many may still ask whether, us @ aation, we have really taken the
lessons of recent war to heart, and even now done enough to meet the future
needs of an army which cannot be anything but Imperial, if the Empire
is to stand?

The illustrations are confined to portraits of individuals—both military
and civil—who tosk a prominent part in the campaign.
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The Index of the series is contained in a separately bound volume,
which is numbered VI,

The editor, L. 8 Amery, deserves the thanks of the general public
and congratulations on the completion of a nine years’ toil. His work is
a classic,

AN INTRODUCTION TO MILITARY GEOGRAPHY.

By Bric.-Gexerar E. S, May, ¢s, c.ue—(Hugh Rees, Lid., 119, Pall
Mall.  8s. 6d. net).

This book of some 250 pages is divided into 13 chapters, dealing in
turn with Artificial and Natural Frontiers; Some Ifuropean Frontiers;
The Influence of Geographical Features in Operations; The Sea in
Relation to Operations of War; Lines of Communication; Canals and
Waterways; Strategical Railways in Process of Construction; and
chapters on Pérsia, Afghanistan and the N.\V. Frontier of India,
Abyssinia and Manchuria,

In an introductory chapter Colonel May gives various reasons why
officers should study geography, pointing out its influence on war both as
regards the resources, weather, lines of communication, etc., of the
country in which operations are to take place, and recalling how lack of
knowledge in the military geography of South Africa tead to increased
difficulties in the operations there.

The whole book is extremely interesting, is full of well-chosen examples
emphasizing the various points referred to, and contains as well numerous
maps, each carefully chosen to illustrate some special lesson,

The strategical railways in progress of construction include those of
the Balkan Peninsula, the Baghdad Railway, the Damascus-Hedjaz
Railway, the Amur Railway, and the Northern Nigeria Railway.

The two chapters on Persia and Afghanistan and the N.W. Frontier of
India are of particular interest to Sappers, as so many of the Corps have
been employed at different times in these regions.

Finally, three interesting appendices are given, consisting of the terms
of the Convention of the United Kingdom and Russia relating to Persia,
Alghanistan, and Thibet; the Anglo-Japanese Agreement; and the
record of a unique achievement of cavalry and horse artillery rendered
possible by climatic conditions in 1793,

Alse Recerved.
STRATEGY OF THE RUSSO-JAPANESE WAR.

BBy Brever Major W, D, Bizn, n.s.o.—(Hugh Rees, Ltd., 11g, Pall Malil.
4s. Od. neth,
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NOTICES OF JMAGAZINES.

ErrcTriciay.

July 2nd, 1909,

IscaxpescEnT Lamps.—alention is made of 16-C.P,, z10-volt, 25-watt
lamps made by the Stearn Electric Lamp Company. The consumption
of energy is higher than that of most metallic filament lamps (16 watts
per C.P,, as against 1°1), but the bulbs are small and the filament is more
robust. No figures are to hand as to life. The lamps will be on the
market in two months’ time, '

FLECTRIFICATION OF Bavex StTaTE Ratnwavs.— Brief description is given
of the electric locos. It was decided to utilize existing rolling stock and
construet locos. with six driving wheels coupled. Two single-phase
commutator motors drive the coupling bar by means of connecting rods
inclined to horizontal at an angle of 60°

WirerLrss Trrecrapuv.—Illustrations are given of various portions of
Telefunken apparatus described in &Elactricran of 18th June, 1909

Ruapio-TrLkcrariiy.—Continuation of Professor Fleming’s lecture to
the Royal Institation. Oscillation detectors dealt with in some detail.

Erectrical. DEvice ror Sorvive Eguartioss, erc, is described, which
is said to find even imaginary roots of numerical equations correct to
within 1 per cent.  For full description see papers of Physical Society.

Eiecrrorytic Disixrector for laundries or hospitals is described briefly.
They are largely used in German hospitals.

July gt 1609.

Eiecrric Tracrion.— Articies by Mr. Dawson are continued, No. XV,
dealing with collectors for overhead conductors.

Ramio-TrrLegravity.—Conclusion of Fleming’s lecture.

Puriricatiox oF Rivek Water By Ozoxe.—For purifylng water which
has been contaminated by sewage, ozone is now being used in many
places. [In Paris Siemens Halske ozonizers are in use. The process
takes 133 clectrical units per million gallons of water treated, but farther
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plant is to be installed, taking 3t5 units per million gallons, The
results obtained are said to be satisfactory,

Metacnic Firanent Laves.—Other lamps by Ediswan of lower candle-
power and with smaller-sized buibs are mentioned,

July 1644, 1009,
“Frrcrex” Tyen PuotoMerzrs.—Doubt is thrown on the accuracy of

candle-power of metallic filament lamps when measured by this instru-
ment. This type appears to make the C.P. & per cent. too low.

ArterNstOoRS FOR \WiRELESS TELEGRAPHY.-—Description of an alternator
for 100,000 cycles per second, as developed by Fessenden for wireless
telegraphy. It has an output of 2 kw. at 110 volts, and runs at 20,000
r.pm. The revolving disc which contains the field magnet system is
made of chrome nickel steel with an elastic limit of nearly 100 tons per
square inch.

Erecrric Tracrion.—A continuation of Dawson’s articles, dealing with
overhead collectors,

Errctricrry Surery or Cuicaco.—The chief points of interest are (—

{1}. The plant is modern, the oldest part dating to end of 1go3.

{2). The enormous size of the undertaking.

{3} lt is an excellent example of the relative spaces taken by boilers
and prime movers of modera design,

(4}. The fact that 14,000-kw. generators are to be installed.

StrEET L1carinG v Coxtinentan Towns.-—Report of 2 deputation from
the Corporation of London which has been abroad recently, The
practice in many continental towns is reported, The general conclusions
are ;—

(1). Where possible streets should be lighted by means of centrally
hung lamps with lowering gear.

(2). Open spaces should be lighted by lamps upon standards, and
fitted with lowering gear.

{3). High-pressure incandescent gas lamps with inverted burners
should be adopted as iluminants, Where gas is impracticable,
electricity with arc lamps should be installed.

The ¢ Graetzin™ high-pressure lamp is described. A 4,000-C.P, lamp
gives about 50-C.P. per cubic foot of gas—it is not stated if this is resuit
of experiment or maker’s claim. The mantles are renewed every nine
days,

July 230d, 1000,

Erectric Tracrion,—Article XVII. deals with the feeders and feeder

system,

Erectricity Surrey or Curcaco—Part II.—The staff required Is
detailed, With medern plant this is very small,
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ANtexx® ror WiIrkLESS TreLrGraPuy.— [he different forms found in
practice are discussed. Those which are directional, ie., receive or send
better in one direction than another, are detailed. The best forms of
earths are also mentioned.

Suort Distance Raiwwavs.-—Notice of 1,200volt continuous current
eqguipment.

An account of another electro-magnetic method of solving algebraical
equations is contained in this number,

A, 1L Davipsox.

JourwaL Bes Sciences MiLtrarres,

July 182, 15909,

Frexen Mavevvres, 1g08.—The opening article is on the French
manceuvres of 1903, written by a Russian staff officer.  Having just
previcusly been at the German manceuvres in Alsace Lorraine, he com-
pares the two, and on the whole considers the German manceuvres to be
the more practical. Although they only lasted four days as against the
French nine, operations in the latter ceased each day at noon and
practically did not recommence till next mornaing. This of course was
striking at the “chief end of manoeuvres —their resemblance to real
warfare, Theorctically they were supposed to recommence at sunset, but
no attempt was ever made by cither side to operate in the cvening.
This was no doubt due to the habit of always sleeping in a cantonment.
Another mistake was that the troops always knew where the director of
the manceuvres would be, and operations were involuntarily keener at
this place,

On cone side a cavalry corps on the German model was formed, It was
only moderately successful.  Its operations were marked by slowness,
indecision, and lack of adaptability. A detachment was sent to seize a
bridge, but finding it unoccupied passed over and left no garrison. On
its return it found that the bridge had been seized by hostile infantry,
which could not be forced.

The chief difference between French and German tactics is that the
Germans invariably try to take the offensive, and turn one or both flanks,
whilst the French insist on Keeping their forces concentrated, and thus
cenerally get indecisive results,

Tur CoMuiNaTION oF ARTILLERY axv [xrantey,—This article is continued.
For small forces such as a mixed brigade it is considered that artillery is
unnecessary with the advanced guard. The main body will not be very
far behind, and if necded by the advanced guard, a battery can soon
cover the distance. Though it is laid down that artiliery which is at all



1909, NOTICES OF MAGAZINES, 235

exposed should have a special infantry escort told off, this is by no means
always done.  lEven when there is an escort, it is not under the orders of
the ariillery. A group of guns requires a company {200 men) or even
two, but for a hattery one section of 70 men should be enough.

Infantry attacking artifiery should make for its flanks and rear. The
horses, drivers, wagons, and limbers, are the objective.  Artillery should
fire, not on its cwn most important enemy, but on the enemy which is
most troublesome to the army in general, whether it be the hostile
artillery or the hostile infantry.

The knowledge possessed by artillery officers of the tactics of other
arms is not of itself a sufficient basis for the necessary co-operation.
How this combination is to be attained should be clearly faid down by
regulation,

Wak.—A new book on “ War" has been lately published by General
Kessler, 1t is of course based mainly on the Russo-Japanese War. The
review points out the entirely opposite “lessons” deduced Iy various
people. Some think that this campaign was full of them, others hold
that nothing new came out that had not already been foreseen by theorists,
For instance, the French General Staff has made no important modifica-
tions in the latest edition of its “ Conduct of War” General Kessler
considers that superiority of fire should no longer Le sought for, as it is
manceuvring alone that gives victory. To manceuvre with case, extended
fronts and open order become necessary.  This should be in favour of the
French national characteristics, of bravery, intelligence, initiative, and
independence, as opposed to the German strength, which lies in order,
discipline, and cohesion. Some may doubt whether the German and
Frenchman are really so different as is generally believed ; but whether
or not this is so, the national trairings are such as to accentuate the
differences. It is true that many of the Revolationary volunteers were
by no means willing soldiers, but there must have been z large number
of true patriots whose zeal and example stimulated the others to the great
deeds they performed. To this is due the change of tactics of the time
of the Revolution from the solid masses of former years, These masses
wer¢ to prevent the desertion of the unwilling levies. The Revolutionaries
however did not need such means, as patriotism and sentiment kept them
from deserting. It is suggested that the supposed heavy losses in 18th
century baitles were really due to the wholesale desertions which took
place as soon as the serre-files failed to exercise their usual pressure.

Proxotiox or OrfricErs.—% A Colonel” writes on the promotion of
officers. Iis three main points are that (1) promotien is almost entirely
considered, and therefore awarded, as a recompense; (2}, too rnuch
atiention is pald to years and not enough to fitness; (3), too much
attention is paid te distributing promotion evenly between the various
army corps.

{1}, In any promoetion list the officers who are actually training the
troops are passed over in favour of the staff, influential persons, and those
who have passed good exams, The promotion list might be ticked off
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in the same way as prizes are awarded at a school—prize for memory,
prize for recitation, prize for politeness, ete.  No blame is to be attached
to officers wheo try for these special billets, as it is the only way to get on.
But promoetion should be given instead to the men who have the gift of
command, Kach captain has encugh vesponsibility to show whether or
not he is fitted for promotion, and this should depend on the way in which
he carries out his duties as captain. The same rule should aiso hold in
the ficld ; mere bravery should be rewarded by the Legion of Honour,
never by promotion of an unfit man.

(2). A man is no older than he feels. Why retire excellent officers,
perfectly fit in every way, because they happen to have lived a certain
number of years, while others, who are quite useless, are allowed to
remain on the active list becanse they are younger in years.

No doubt the scheme would be an excellent one if it could be carried
out, but it is difficult to judge in many cases the fitaess of 2 man. As
regards the promotion, it would be almost impossible to ignore army
carps, without raising bad feeling.

H. L. Woonnouse,

Le Buiisrmv.
Marck 3134, 1900

ImperiAL GERMAN  Manauvrss, 1908.—Carrier pigeons, carried in
baskets strapped on the back, were used by cavalry. Special attention
was paid to metheds of communication, central communicating posts
being formed, provided with motor cyclists.

Aprid 158k, 1906,

Frevcu Arvy Esrivates, 1909.—The article includes a comparison of
the French and German systems of promotion of officers,

Couxrosttiox oF Orpers iy Larce Uxits describes the French system of
supply for an army in the face of the enemy. Portions of supply and
ammunition columns and field hospitals (corresponding to cur tent
division, field ambulance) are linked up to form an échelon de combat, which
follows immediately behind the main body, and in front of all second fine
transport. '

May 1585, 1900

Fresen Armv Estivates, 190G (contimned}—The question of the
replacement of horse-drawn by motor-driven transport is discussed, It
is noted that the only steps hitherto taken have been in the direction of
replacing the transport between the railhead and supply columns, whereas
it is more important to secure greater mobility in the supply columns
themselves. By next spring each of the four fortresses on the east
frontier will have its dirigible balloon. Diriyible stations are ready at
Verdun and Belfort, and those at Toul and Epinal are under constructicn,
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Frenca Graxop Maxeuvses, 1008.—An account is given of the supply
arrangenients by motor transport between the railhead and advanced
depdts.

Jay 3184, 190G,

Fruxcit Granp Maxauvvres, 1908 {confinued).— The special instructions
given to the umpires are of interest. They include several conventions
with regard to the counting value of troops, thus :—

Infantry on the defensive, entrenched = four times actual strength.
Infantry on the offensive, advancing by rushes=three times actual
strength.

Of two bodies of infantry, both supported by artillery, that alone whose
artillery is the stronger is considered as supported by artitlery.

Forrioy MinLivary INTELLIGENCE.— TVe Present State af Aeronantics in
Germany.—At the end of the present year there will be four Zeppelin,
four Parseval, and three Gross dirigibles in Germany. A school of
aeronautics is to be formed at Friedrichshafey for technical instruction in
aerial navigation.

*ER’

Revue Mioitaike pEs ARMEES FTRANGERES.
Febrrary, 1600,

Mivrrany News FroM Variovs Counrtries.—dustria.—The feld artillery
were re-armed on the 5th January, 1909, with a new B-centimetre, 1905,
field gun. The forlress troops have been reorganized by the Army
Order of the 18th January, 1909. The fortress artiliery now consists
of i1g battalions (72 companies} arranged in six regiments, of which four
have two battalions and two have three, and five independent battalions,
A fortress balloon section and an electric lighting detachment are attached
‘to each regiment or independent battalion. A fortress artillery company
has 4 officers and gg men, and a fortress balloon section 1 officer and
19 memn.

The two first Austro-Hungarian military balloons, designed by Dr.
Raymond Nimfithr, an Austrian acronaut, are in process of construction.
The smaller will have a capacity of 1,500 cubic metres, and is intended
to assist tactical reconnaissance; the larger, with a cubic content of
3,500 metres, is to be used for strategical reconnaissance. Mechanical
draught is to be used by all field balloon detachments,

Belgium.—The construction of 11 forts and 1z redoubts, the new
advanced line of the Antwerp defences, will be started on the 27th February,
1909. The cost of this undertaking will be 131 million francs, and it will
take 3 years and 3 months to complete,

Germany.—1t is rumoured that the War Office intend to lend their heavy
motor vehicles to private firms. The drivers, who are soldiers of the
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experimental section of the line-of-communication troops, will accompany
the vehicles, and as the latter will be lent chiefly to agricuitaral firms, it
is hopud that they will acquire a better knowledge of their cars than they
could get if the latier were used for purely military purposes.  The firms
will enly have to pay the cost of upkeep of the vehicles,

The grarrison of Metz possesses an automobile tee safe for the distribution
of meat to the various units in the station.

Practice against captive balloons is to be carried out in the spring of
190g, in the bay of Dantzig, by guns on special mountings. Last year's
practice showed that projectiles from ficld yuns and howitzers cannot
hit balloons at a greater altitude than 1,200 metres; hence the new
experimental carriages.

An experimental wireless telegraph station has been built at Gottingen.
The masts are 85 metres high and weigh 6,000 kilogrammes, Similar
stations may be crected at Cologne and Konigsberg.

United States,— The regular army increased in 1go8 by 19,168 men, but
is still 5,536 below the authorized establishment. The percentage of
desertions has fallen from %4 in 1906 and 56 in 1907 to .46 in 1g0S.

The methods of teaching horsemanship in vogue in the French
Army are to be taught at the U.S.A. cavalry school of Fort Riley
{I ansas).

Italy.—The following are the principal points of the third report of the
Royal Commission of Enquiry on the Army :—

{t). The administration of the army requires simplifying and
decentralizing,

{2). The army corps commanders should take parts in the schemes
of the Army Council and of the National Defence Committee.

(3). The strength of infantry companies, which at certain times of
the year falls as fow as 30, should be fixed permanently at
gb of all ranks.

{4). The strength of a squadron should be 130, the number of
squadrons per regiment five instead of six, and the number of
regiments would thus be increased from 24 to 29, and a new
division of independent cavalry could be created.

(5). The peace establishment of a field artillery battery should be
g0 men, 60 horses, and 4 guns, with an increase to 6 guns
when on war footing. Horse artillery, 4 guns per battery.
Mountain artillery, 6 guns.  The raising of a new regiment of
mountain artitlery of 12 batteries is recommended.

(6. ‘The changes recommended in the Corps of Engineers are:

(@). The creaticn of a pontoon regiment, so as to relieve the
pioneers of this duty,

(4). To transform the railway detachment into a regiment
with three sections,

{¢). To make the specialist section independent, e, hand
over wireless telegraphy to the telegraphists, and take
away the automobile section from the railways and
attach it to the specialists.
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{d). The raising of an independent detachment of engineers
for Sardinia, consisting of one ploneer and one
telegraph company.

The Commission next proposes to deal with the education and promotion
of officers.”

A. TL Scorr.

Tie Rawway Encivzer.

April, 1909.

Rzmxrorcen ConcxETe SLeEpErs 18 AMkrica.— Chese have been tried
by several of the railway companies, and have been found to be infinitely
more lasting than timber. Those used by the Lake Shore and Michigan
Southern Railway are made of lengths of ofd fange rails inverted and set
in concrete. ‘T'he running rail is clipped down to the sleeper, the clips
being held down by nuts screwed on to the threaded ends of U-shaped
straps running underneath the sleeper,

The sleepers weigh 400 Ibs, complete. It is found that they form too
rigidd a bed for high-speed trains, but that they are excellent for slow
speeds and for sidings, where they last a lifetime. The inverted flange
rail protects them from being broken by the wheels of derailed trains,

Another form of sleeper is used on the Elgin, Joliet, and Kastern
Raitway., It is composed of two scrap boiler tubes, 21" in diameter,
slotted through at either end, a stiff sheet of wire being passed through
the slot and the whole wrapped round with chicken fence wire, which
binds the concrete together and prevents it from separating should the
sleeper become cracked.

[t was found that 20 per cent. of the sleepers thus made failed in use
under the rail, and that 5 per cent. were broken by derailments. On
this account the design was slightly modified. A pressed steel box was
placed round each sleeper with a 27 piece of wooden packing on top of
the box, the rail being held down as described by U-straps and clip-
washers.

It is thought that the failure of the slcepers mentioned above was
largely due to their being made of inferior material and under insufficient
pressure during manufacture, The cost worked out at Gs. per sleeper,

Another form of sleeper is in use in connection with the line from the
Chicago and N.W. Railway to the Sioux City Stockyards Company, It
is cross-shaped, one cross being placed under each rail and the pair
being connected together by atie. Each cross has an area of 4 square
feet. Eighty-ton engines, drawing trains of 5¢ of B0 cars, pass over
several times daily, and as the line is laid over an old marsh which is
liable to be flooded in wet weather, the test is additionally severe. After
seasoning for 1S months, the blocks are capable of resisting a blow of
30,000 Ibs. per square inch,
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The same material is now being used on some of the Pennsylvania
lines for telegraph poles and signal standards.

Avrtoamatic Ticker Privtive Macuive.—This machine, which is called
the Regina Automatic Ticket Printing Machine, is engaging the attention
of railway managers, and will shortly be manufactured in this country at
Birmingham, where a factory is being built for the purpose.

Present methods of issuing tickets leave much to be desired, as they
are both troublesome and expensive in operation. At big stations many
hundreds of tickets have to be pigeon-holed, and to aveoid all chance of
their running short, excessive quantities have to be kept printed and in
store. To safeguard against fraud, these have to be checked frequently,
while the daily stocktaking and balancing is a wearisome operation, which
sometimes takes as long as three hours to carry out

The new apparatus consists of a table between 3’ and 4" in length,
whereon are tabulated the names of the different stations, space being
provided for about 2,000 different names. A sliding carriage works, at the
will of the operator, backwards and forwards over the length of this table.
When a ticket is asked for a blank card is placed in the sliding carriage,
which the operator slides along, opposite the name of the station required,
‘I'he operator then presses a small lever at the right-hand end of the
table; this prints the blark ticket in duplicate, with the station of depar-
ture and destination, date, route, luggage, district, class, price, and
number. One of the tickets thus printed is handed to the passenger,
while the other is retained as a record,

These machines have been in use in Cologne Central Station, and have
been found so satisfactory that an order for more of them at a cost of
£30,000 has been given by the State Railways. They are very compact
and are made in various sizes, the cost varying from £i06 to £330,
according to size.

Resides issuing railway tickets, machines made on the same principle
can be used for all similar purposes, such as theatres, places of amuse-
ment, steamboats, etc.

A. ], Swixton.
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Passenger and Cargo
Services.

LIVERPOOL to BOAMBAY & KARACHI
{vrd Bombay) Fortnighely,
LIVERPMOOL o CALCUTTA  Fortnighly,
All Vessela call at Egyptian Poris.

Large Now Steamers, Splendid Accommodation
for Passenpers leetric Light and Fans.
Excellent Cuisine.  Every Comfort.
Muderate Fares, both Single and Return

—
Gipply —TANCIIOR™Y LINE  (Hendeeson
Brothers), Ltd.. Liverpool, Loodon, Glasgow.&e.

ADVEKTISEMENTS.

Nippon Yusen Kaisha,

Japan dircct from London in 47 days,
cailing at COLOMBO, SINGAPORE and
1IONG KONG, Ly fast steamers forinightly.

SADO MARY, September gth

*EIIRANO MARU, September iith,

BINGO MARU, September 18th.

* Thix new steamer will call at Marseiiles.
To Japan, £54, ist Class; £37 10s.,
2nd Class; to other Ports at equally
moderate rates. London to Marseilles,

£9 1st Class, £6 2nd Class.
ROUND THE WORLD, £I107.
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4, Lloyd’s Avenue, London, E.C.

Institution SILLIG,

BELLERIVE,
VEVEY, SWITZERLAND.

ESTABLISHED IN 1836.

A HIGH-CLASS SCHOOL  or the education

of Boys in Classical, Scicatific, Miltary, and

Commerdinl Subjects, and for General, Moral,
Mental, and Physical Development.

TRINCIPAL:

MAX SILLIG—DE VALLIERE.

THE ARMY SCHOOL,
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Head Master:

E. G. A. Beckwith, M.A, Oxon.
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< 33 acres o phuying
WPt
45, 1507 — b

s =S,
— i | 3 lires Wonlwichil.
vic, (eedwced for Sows of fHlcersh,
apply to the el Moster,

NAVIGAZIONE GENERALE
ITALIANA,

The fine steamers “ R, Rusatrivg” and © I
Basi o il alteenately foom
GENOA TO BOMBAY on the ibth of each
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FErRL rd Class, £11.

GENOA TO ALLRANDRIA every Sawurnday,
alg pam.
NAPLES TO PALERMO cvery Evening, 2t
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8, Leadenhall Street, E.C.

NOTES
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TACTICAL FITNESS
EXAMINATION,
With Sample Schemes and Solutions,
By Major A, T. Moogk, R.E

Prace
TWO SHILLINGS AND SINPENCE,

st gd. Extra.

Obtainable from thie Secretary, RUE.
Institute, Chatham, and Rees, Limited,
sig, Pall Mall, S.W,

G. E. CARRINGTON,

For many years Master Tailor, Royal Enginvers,
TAILOR &MILITARY OUTFITTER,
53, HIGH STREET,
OLD BROMPTON, KENT,
Attends CARLTON HQUSE, REGENT S’l‘II{EE’I‘, ncar Waterloo Place, S\,
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BULLIVANT & CO., Ltd,,

Manufacturers of

STEEL WIRE ROPES

FOR

CRANES, LIFTS, HOISTS, SUSPENSION BRIDGES,
HAULING, Etc.

DURABLE AND RELIABLE.

Contractors for .

AERIAL ROPEWAYS

Specially designed for conveying Stores, Munitions, etc., across Rivers,
Ravines, etc. Can be guickly and easily erected and dismantled.
Suitable also for conveying Passengers,

BLOCKS, PULLEYS, TACKLE, AND ALL WIRE ROPE
APPLIANCES,

Regd. Office, 72, Mark Lane, London, E.C.
woks, Millwall, E.




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 ; ** Powsrsig, Losxpox.™ Telephone : 8ge Westmmster,

PORTLAND CEMENT,

CONCRETE rirerroor SLABS.

For Internal and Exterpal Walls,
As cheap as any other, with the following ndvantages :—

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

For Particulars and Prices apply to:

THEACTON CONGRETE PATENT PARTITION C0., 1909, Ltd.,
Talcthona: 194 AVENGE," "N DON-" 63, CORNRILL, LONDON, E.C.

THE OFFICE FOR OFFICERS.

LIFE ASSURANCE. Specially designed for the Services.

CONVE!EII:NTLY PAID FOR by Bankers' Orders {Monthiy Premivms if
esired). " _—

NO MEDICAL EXAMINATION up to £500, in ordinary circumstances.
LOANS AND SURRENDER VALUES, Libersland easy conditions.
EXCEPTIONALLY GOOD TERMS for War Risks and Foreign Residence.

Cail or write for new Service Prospectus.

Royal Exchange Assurance, ("0«
West End Office: 44, PALL MALL, B.W.
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