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OFFICERS OF THE SPECIAL RESSRVE, TERRITORIAL FORCE, AND
THE TEMPORARY LIST, ROYAL ENTINEERS AND MEMBERSHIP OF
THE CORPS ASSOCIATIONS AND CLUBS,

P s i

ProcEEDINGS of Meetingofthe R.E. Corps Committee held in Room 230,
War Office, July 21st, 191g {in accordance with the resolution agreed to
at the Annual Corps Meeting on 14th June, 1919.)

The following were present :—Major-Generals Sir P. G. Twining,
{D.E.W.}, *S. H. Powell, {C.E., Forces in Great Britain), *L. Jones,
(C.E., Eastern Command) ; Brig.-Generals T. A. H. Bigge, {A.A.G.,R.E),
*A. L. Schreiber, {CSM.E), *G. S. Cartwright, (C.E., Aldershot),
A. W. Roper, {L.R.E.), *G. Walker, {C.E., London}; Major 1. Chenevix-
Trench, (Hon. Sec., R.E. Corps Committee).

* Specially attended with power to vote in accordance with resolution dated
3rd July, 1919,

AGENDA,—To discuss Major-General Sir P. G. Twining’s proposal :—

That in the opinion of this Committee it is not only desirable but is
necessary that all possible steps be taken towards preserving the feeling
of friendship and cameraderie which existed during the war between the
Regular Corps of R.E. and the Special Reserve, Territorial, and Tem-
porary Officers and Men, and that as a means to this end the R.E.
Institute, and as far as possible other Corps Institutions, should be
thrown open to these officers, and that steps be taken to bring this as
far as possible to the notice of all such officers.

Acta.—The opinions of the Presidents of the several R.E. Corps
Institutions were read, and following conclusions reached :—

R.E. Widows’ Society, R.E. Band Fund.—~The Deed of Settlement in
the one case and Army Orders in the other preclude the possibility of
an extended Membership,

R.E, Institute.—Already accepts all RE. Officers {including S.R.,
T.F., and T.C)),

R.E. Charitable Fund.—Already accepts all R.E. including S.R.,
T.F., and New Armies.

R.E. Games Fund.—Terms of admission to be considered by Games
Committee. .

R.E. Enteriainment Fund, R E. Dinner Club, R.E. Luncheon Club.—
Officers of the T.F. and S.R.and Temporary Officers will be welcomed at
the Annual Dinner and the Annual Evening Entertainment, and the
Luncheon Club tent will be open to them.

R.E. Old Comrades Association.—Already open to all Members of
Corps of R.E. including S.R., T.F., and New Armies,
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BIONTGOMERIE PRIZE,

ATTENTION s invited to the conditions under which this prize, in
value about {10, is offered for competition each year, _

I. The Prize shall be awarded annually by the Institute
Council in the manner they consider best for the encouragement of
contributions on professional subjects, by R.E. Officers, to the Corps
publications,  For the present the prize shall be confined to officers
on the active list below the rank of Major.

2. The Prize shall consist of (a} a book on Survey, Exploration,
Travel, Geography, Topography, or Astronomy ; the book to be
whole-bound in leather, and to have the Montgomerie coat-of-arms
in gilt on the cover and the Montgomeric book-plate with inscription
inside. (b) The remainder of the year's income of the Fund in cash,

3. The name of the recipient of the Prize shall be notified in
the Corps publications ; and copies of the contribution for which
the Prize was awarded shall be presented to the representatives of
tie donors.



VISIT OF LORD KITCHENER TO THE GRAND FLEET AT SCAPA FLOW.

Lord Kitchener being shewn round H.M.S. ‘'Iron Duke” by Capt. Dreyer, R.N.
Admiral Jellicoe in the background.

VISIT OF LORD KITCHENER



1915, 61

VISIT OF LORD KITCHENER TO THE GRAND FLEET
AT SCAPA FLOW,

THE photograph on the opposite page is one of a series of four
which were taken on the occasion of the visit of Lord Kitchener
to Admiral Jellicoe on board H.M.S. Jron Ditke, the day on which
he met his death by the sinking of H M.S. Hampshire, and which
have been presented to the R.E. Museum by Sub-Lieut. G.
Coffin, R.N., son of Major-General Clifford Coffin, v.c., p.s.0.
The incident which is recorded in Admiral Lord Jellicoe’s book,
The Grand Fleet, 19x4—16, is thus described by Licut. Coffin :—

Lord Kitchener arrived at Thurso on 5th June, 1916, and was con-
veyed over to Scapa Flow in H.M.S. Oak, tender to the Iron Duke,
He arrived aboard H.LS. Iron Duke at about 11 a.m. and a tour
of the ship was commenced. Lord Kitchener was shown round the
ship by Capt. F. C. Dreyer, Flag Capt. to Admiral Jellicce. He
visited the conning tower, bridge, one of the turrets, and also the mess
decks. After the tour the Field Marshal and his staff hunched with
the Admiral, and at 2.30 Lord Kitchener left the Iron Duke in a
drifter to embark aboard H.}M.S. Hampshire. 1t was raining hard
and-a high sea was running,

~This was the last seen of Lord Kitchener by the officers and men
of the Iron Dike.
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THE WORK OF THE ROYAL ENGINEERS IN THE
EUROPEAN WAR, 1014—I9I9.

(Continited).

BRIDGING. (Part III., SECTION 4).
CHAPTER 1.

ORGANISATION AND SUPPLY OF MATERIAL.

Introduction.— First Orders for Steel Spans.—Heavy Pontoon Bridging Material. —
Subsequent Orders for Stecl Spans.——Characteristics and Developments of Types.—
Hridging Depots and Stores.—Special Bridging Staff Units.—Transport of Stock
Spans,

I. Introduction—At the beginning of the war the British Army
not only was unprovided with special material for heavy bridging,
but technical intclligence on which to base possible requirements
was almost entirely lacking.

The need for heavy bridges was first experienced on the Alsne.

Some heavy timber girder and trestle bridges were buiit, but took
too long to make and to erect, and the B.G., R.E. at General Head-
quarters promptly sent home a demand for stecl spanus.

At the end of November, 1914, Lientenant Colonel W. A. Liddell
(now Major-General Sir W. A. Liddell, K.C.M.G., C.B.) was appointed
to the B.G., R.E.’s office for executive charge of roads and bridges
in rear of Divisional RE.

At that time there was only one army—later when a second was
formed, the executive functions in respect of roads passed to Chief
Engineers of Armies. :

Compilation of Road and Bridge Maps.—The investigation of
information regarding roads and bridges was at once commenced, and
the work was done entirely in the B.G., R.E.'s office until the spring
of 1916, when it was taken over by the Intelligence Section of the
General Staff. The information was obtained with great difficulty,
because most of the French departmental records of the arca were
left in Lille, and those of Belgium in Antwerp or Brussels—however,
by the time the work was handed over to the Intelligence Section
road and bridge maps as far south as the Somme, and as far east
as the Escaut were practically completed.*

Details of the waterways in the area traversed by the Lys and its

+Trurther information on this subject wid be found in a scparate
report on Engineer Intelligence.
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i¥180.

2461 to 4.
12481 ta 4.
/2501 ta 1o,
Dizy5i1 to 17,
DPf2R2/1 ta 22,
DBPi3is R,
1P288:101.
P36,
DP/363,
BPijo0,

DP 2371 and .
NP3 10 50,
DPigrsit.

DP yefs,

21 520,
D440,
DPfay75.
13438,
DP158/A.
DPI3e37AT to Ay,
D504,
{5520 ta 3,
D314,

DPig13/s40 5 ]
L5158 }
3Pis10/1 10 4.
DP;520.
DPigqr.

NP/ 342
Diis4270

DIMsg2 MAL

DPisg3/1 togll,
P30 to 6,

PP351.
DPis52:1 and 2.
i)l‘i'_"
DP356/1 to 5.
DPis63i1 to 10
DP/366 R and 2.
P g7z amd 2.
D573,

STANDARD BRIDGE

30 ft, Reinforced Span,

21 it Gin. Class A Mark 11, Beiduee,

16 £t Class "' A " Mark . Bridae.

6o fr. Class ** A " Mark 11, Bridge.

21 {t. 6 in, Span Pont Levis Bridue, Class A
Hopkins, 130 ft, Tvpe Bridpe,

Aerial Ropeway.,

Monkey, &% for Pile Driver,

Berthoen DBoats,

Lannching two 6o ft. Class * A " Cirders Dolfed Toaether,

Steel Lattice Derrick (Diagram of Test).

Hopkins 75 it. Type Span, s

Wearing surfaces for Bridges.

French Motor Plie Drivers.

Pont Tevis, 21 ft 61in Class * A " on DPiles

Pont Levis (Balance Weight revised).

Duplicating of 21 {t. 6 in. Spans, Class = A" Mark 1L

Yiling by Water Pipes, etc.

Centre of Gravity, Medinm Mark A " Tauks,

Tank—>Male and Female, Mark |V,

Berrick Ring for Hopkins Bridges,

30 ft. Mark 11 Span Bridge.

Deawing of Fisi Plates for 16 f1. and 21 f1. 6 in. Mark 11, Spans
{See DP/551).

1G ft. Span Tank Bridge,

See [P 50

Fmergency Bridge for First Line Transport,
Pant Levis on Piles (supersedes DPgz0).
Launching Plagrams, 6o ft. Span, Class " A ™

] 1y

o . " " (anpersedes
Di*542)
" “ " v {supcrsedes

DP542,M),
Portal Bridee (Emergency) for First Line Transport.
Titnber Bearings {Bank Seats) for 120 fc, 83 It., 6o ft., 3o ft,
2t ft. 6 i, and 16 ft. Spans, and Splayed curb for same,
Fish Plates for 21 ft. G in. Span ami 16 £¢. Span, Mark 11,
Timber Bearing and Bearing Plate for Inglis Rect. Dridize,
Pont Levis Bridge Mark i1
21 ft. 6 . Span Mark II1,
Portal Emergency Bridge for 12T Axle.
Alteration to Portal 21 {t. 6 in, Lifting Bridee,
Pier Trestle for Class " A ™ Bridoes,
73 !’t‘,_,Sp.'m Mark M. retail, <howing Method of Strenathening
Struls.

P 558/1H. te 3.

D586,

D587 and 2,

DP/'500,
D¥ise7i to 4.
3568,

NP o371 and 2.
D705/t and 2,

HP700.

Digagir to 12,

DP732,
DPir34.
IUCETIVA

BPiz3s5i0d.
DP236/1 and

DP737/1 and
DPi741f1 1o 3,
DPizgzh to 3.

D731 to 3.
M 73471 to 3.
DY sa51 to 4.
D551 to 3.
NPi7s61 to 3.
DP/7579 to 7.
DPI60.

DPi507.

DGR and
DPyo.

DP7557 o
DPrro.
D81 10 3.
DPIZ86.
DPisE5 A
DBPyr,
PPoh 1AL

Db 'oyy

a

o

I

PLATE 1.

DRAWINGS AND APPURTENANCES.

Detail of Strengthening 85 ft. Span for Tanks.

Pile Piers.  Detail of jonction of 55 {t. Span and Portal Span,

Erection and Loaunching of 85 ft. Span.

Detail of Splice for tz2in. » 12 in. Piles.

a0 ft. Reinforced Span as Lifting Portal.

Pier for junction of 83 ft. Class ** A " and 30 ft. Reinforced.

Pile Pier of 35 1t. Class " A " Spans.

Pile Pier for junction of 83 ft, and 30 ft. Spans, Class " A"

Girder for 30 ft. Reinforced Span in one Length,

Hopkins Lorry Bridge.

Imergency Shert Span Bridge for Tanks (for rapid Redging,
This was a special case,

Diagram showing Distribution of 2 Heavy Bridging Company
for Simultancous Work on an Army Front,

Proposed Method of Transporting and Launching 2t ft. 6 in,
Span Bridge.

Mobile Girder Bridge and Pontoon Bridge {or 200 ft. River,

Standard Field Hridge, 2o {t. Span, for Tanks, now superseded
by DPi753.

18 it Standard Fiekd Bridge to carry Tanks.
D736,

20 ft. Standard Field Bridge for 1:T Axie Load,
by DP/rs5/t and 2

18 It Standard Fiekl Span for 12T Axle Lead.
D750,

20 . Standard Field Span for Tirst Line Transport,

18 [t " " "

Standard Field Davit Span for 12T Asle,

22 ff, R, 8. J. Stawdard Field Bridge.

20 f, . ., v

American Steel Lattice Girder Bridae, 9o ft. Span.

Standard Trestle for use with RS, J. Fickl Spans,

Pite Piers for R.8.]. Standard Ficld Spans.

Lounching Diagram for 180 ft. of Topkins 120 fi. Type Span.

Aark V. Male Tank--34 Tons.

Mark V., Alate Tank—30 Tons.

Fittings for Hopkins 180 ft Span, 120 ft Type.

l.aunching Roller for Ttem 152, H.B.23.A

33 {t. Standard Field Span for Tanks and 12T Axle Load.

Special Spanners for Hopkins Bridge.

Motor Driver Friction Winch.

Cabe Pier.  Supersedes Plate 13, Revised,

Alteration to Pont Levis Bridge Mark 11 for Lifting Arrange-
went; Modification of A.13.

Wire Rope Siings and Forged Steet Shackies,

Superseded by
Superseded

Superseided by
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tributaries and the adjoining canals {Aire-La-Bassee, Ypres-Menin,
etc.} were first obtained, and before the battle of Loos in September,
1916, maps and books for the immediate British front had been
1ssued—a portion of one of the earlier sheets is reproduced {3{ap A.).

Diagrams of Loads, etc.—The next step was to work out technicat
details for the transport, assembling, and launching of the steel
spans under order from England.

Great progress had already been made before the end of 1914,
and many details were sent to England together with a diagram of
loads, all of which were elaborated by the Inspector of Tron Structures,
and incorporated in a book termed Portable Road Bridges, and
Diagrams of Roads and Bridges issued from that office. A second
volume was issued later to show the AA. type bridges, and a com-
plete new edition was in preparation at the time of the Armistice.

Plate 1. is the original diagram of loads, and Plate Ia. a diagram of
tank loads.

Base Depdt, Havre—Steel spans began to arrive carly in 1915,
and by the end of that year bridges of all types had been received,
and were erccted at the Base Park, Havre, Work of the very
greatest value was done at this park, where not only were experiments
of every kind carried out which led to many improvements in methods
of erection, etc., but instiuction was also given to a large number
of R.E. officers and other ranks.

During practically the whole of 1915 and 1916 classes were con-
tinually held under the supervision of the 0.C. Base Park in addition
to his normal duties. The work uitimately became far too heavy,
and the formation of a proper bridging school was finally approved.
This is fully described in the Appendix.

Memo. on Road Bridges—During the summer of 1915 the first
edition of Memo. on Construction and Repair of Road Bridges was
issued from the Engincer-in-Chief’s office.  This was mainly compiled
from the results of experience obtained by the O.C. Base Park, to
whose foresight, zeal, and unremitting work much of the later suceess
of the organisation for heavy bridging operations is due.

At the end of 1917, a pamphlet on The Organisation of Bridging
Work was issued based on the practical experience gained in the
crossing of the Somme at the beginning of that year.

During the summer of 1918 a completely new edition of The Memo.
en Road Bridges was brought out in which the contents of all the
previous publications were embodied and brought up to date.

A regular series of drawings and publications dealing with stock
spans and bridging appurtepances was issued from time to time
during the war from the Engineer-in-Chief’s office.

A complete list of these is given on Plate II.

Development of Organisation —TIt will be easily understood that an
enormous amount of work was involved in developing the details
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of what was comparatively a new subject in field military engineering\;
of course there had been a great deal of rapid railway bridge work
in the South African War, but the conditions in France were different,
and it was seen that the rate of advance of an army fed and supplied
mainly by motor transport, and with a very large proportion of heavy
artillery, would depend in a measure on the rapidity with which
heavy bridges could be constructed.

The width of the front demanded a large number of bridges to be
constructed simultaneously, with labour which could only be partly
skilled, consequently the organisation of supply of materials,
namely-—storage, sorting, loading and despatch, reception near site,
and transport, had to be perfected, and full instructions for crection
had to be formulated, based on local conditions. Types of bridges
had to be standardised after experiment, and also methods of erection
to compensate for the tack of fully skilled Iabour and superintendence.

Field Engineers—The appointment of field engineers {civil
engineers of good technical experience) made early in IQI5 was
partly designed with a view to the superintendence of heavy bridging
work. At the time the amount of bridging werk in progress did not
require specially appointed officers, but as demands for bridges
increased, the field engincers gradually were taken on to the staff
of C.E’s of corps and armies as bridging officers ; similarly in the
F. in C.'s office =2 succession of temporary field engineers and the
staff of the bridging school all contributed to the gradual development
of the organisation. .

Engineering Storcs Directorale.—On the formation of the Directorate
of Engineering Stores in the summer of 1918, the whole supply of
heavy bridging materials and stores was taken over by the new
director, who was also responsible after the Armistice for the disposal
of all surplus mateiial and stores, as well as for the sale of bridges
in situ to the French and Belgians. The compilation of exact
records of all the bridges erected was a long and difficult job. This
was done in the office of the Engineer-in-Chief, as well as the valuation
of all bridges, the statistics being finally handed over to the D.ES.
for completion of the business part of the sales.

Steel bridges were valued solely on the weight of metal at an agreed
price per ton, all timber and fittings being thrown in gratis.

French, Belgian and American Organisation.—The French had six
heavy bridging specialist companies in 1g15—16, but their bridge
spans were largely improvised from ships’ plate, and the companies
- were manned by dockyard personuel.

The types of bridges were not satisfactory ; they would not carry
our heaviest ordnance nor their own, ang the roadway and clearances
were also insufficient ; these were revised later on.

The Belgians depended mainly on wooden girder bridges on wooden
piles, but their material and stock were very scanty.
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The Irench bridging on the Yscr Canal during the Passchendacle
attack in 1917 was done almost entirely with material supplied to
them by the British Army.

The Americans fully recognised the necessity for Iarge supplies
of steel bridges, and decided to adopt the British tvpes generally.
After carcful investigation they decided to produce a modified
pattern of the 6o-ft. span, in which the cross girders and flooring
were raised o as to allow the sponsons of tanks to ride over the girders.

An agreement was made under which a number of these new
spans were to be supplied to us by the American Army in return for
an equivalent weight of Hopkins' 30-ft. and 21-ft. 6-in. bridges—
none of the new type had been actually delivered before hostilities
ceased,

2. First Orders for Steel Spans.—At the beginning of October,
1914, a letter was drafted by the Brigadier-General, R.E., at G.H.Q.,
and sent to the War Office under the sighature of the Commander-in-
Chief, asking for the provision of material for 16 steel girder bridges,
together with an adequate supply of pile drivers and monkeys.
These bridges were to be capable of carrying the heaviest loads then
in the country (8-in. howitzer—13 tons on one axle).

The actnal designs were made at the office of the Inspector of Iron
Structures, with the following limitations laid down by the B.G,, R.E,,
France :-—

{a) Maximum length of one¢ piece not to exceed 25 ft.
(b) Width of one piece not to exceed 7 ft, 61in.
fe) Weight of one piece not to exceed 31 tons.

The first order was actually placed at the beginning of December
for 4,140 ft. run in 13-it., 30-ft. and 6o-ft. lengths, and deliveries were
promised to begin by the end of December. Before many of these
were recelved, the introduction of the 6-in. Mark VII gun on Naval
Carriage had increased the maximum axle Ioad to 17 tons, and in
March, 1915, another order was given for bridges to carry this load
m lengths of 16ft., 21it. 6in., 30ft., 60ft. and 85it. : also in
January, 19135, the first order was given for Lifting Bridges for use on
navigable canals. The design for these was got out in the office
of the B.G., R.E., France.

The bridges to carry 13 tons axle load were termed B type bridges.
Those to carry 17 tons axle load A type bridges.

Manufacture of these first two orders was pressed on with the
greatest possible speed. '

At the beginning of 1915 the military situation made it clear that
there would be no immediate use for these bridges, and considerable
difficuity was found in providing storage space for them at the base
as they arrived.

The War Office pointed out that extraordinary exertions had been
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made by all concerned in the bridge production, and that it was
very desirable that there should be no delay in accepting delivery.

With some difficulty vard room was arranged at Havre, and this
developed into the permanent heavy bridging depét, and remained
as such throughout the whole of the war.

3. Heavy Pontoon Bridging Material~-Ta the early days of the
war the War Office took up the guestion of heavy floating bridges
that might be required for the passage of the Rhine in the event
of operations being carried into the enemy’s country.

The design was got out for a heavy pantoon to carry the maximum
load of a 14 tons traction engine across a wiver 500 yards broad,
with a minimum current of five miles an honr. A special steel
pontoon was designed 45 ft. long, 4 ft. deep, and 8 ft. beam, weight
of each pontoon approximately 5 tons, weight of super-structure of
cach pontoon 3} tons, clear waterway 12 ft. The catliest date of
delivery quoted was the end of July, 1915. '

At the beginning of March, 1913, the War Office wrote to the
C.-in-C., B.E.F, Trance, asking :(—

(iy Whether it was desirable to arrange for supply of this
material.

(i) Whether the design was considered suitable.

(iif} Whether two bridges, cach of 500 yards leagth, should be
provided for, or one only.

{ivi Whether the date of carliest delivery was considered
suitable. '

The higher authoritics in France were unanimous in expressing
the opinion that the British Army was urlikely to be called on to
bridge the river Rhine in the course of active operations.

The Chief of the General Staff considered that material should be
provided for not less than 20 bridges, capable of carrying the heaviest
loads over the Upper Scheldt, the Dendre, and the Mcuse, and 10
over the river Lys.

The B.G., R.E., insisted on the advantages of steel girders resting
on fixed foundations over any form of floating bridge, and 2 reply
was accordingly seat to the War Office deprecating the expenditure
of valuable time and material on floating bridge equipment.

Owing to the enormous pressurc of other work at home, the
additional steel bridges required by the C.G.S. were not ordered
for the moment.

Meanwhile experiments were continued by the Deputy Director
of Works attached to the office of the B.G., R.E,, in the fitfing out
of standard French 280 tons barges so as to form road bridges with
cuts for canal traftic.

4. Subsequent Orders for Steel Spans ~—At the beginning of October,
1913, the Engineer-in-Chief obtained aunthority to orderapproximately
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10,000 ft. run additional stcel bridging in spans varying from 10 ft.
to 85 ft. The reasons given for the necessity of this order were,
first, that the size of the British Army had been more than doubled,
secondly, that we had a lability to provide the French Army with
material for 12 heavy bridges in case of an advance as far as Valen-
ciennes, and that we should probably also have to supply the Belgian
Army. The total amount now on order was calculated to allow
about 10 bridges per Army Corps, which was thought to be the
minimum that was likely to be wanted, allowing for 20 Corps British
and French in Jine.

The situation was next reviewed by the Engineer-in-Chief in
January, 1916, in a letter to the Quartermaster-General, giving
details of material received up to date. He also reported that three
fleets of equipment barges were completed, and a fouth nearly ready.
A certain number of Inglis type bridges had alse been ordered.

The E. in C. pointed ont that there was no alteration in the military
dituation, and recommended that no further orders for bridging
material should be given at present.

In April, 1917, the Engineer-in-Chief wrote to the C.G.5., and to
0Q.M.G., again reviewing the situation in the Light of the experience
gained by the Fourth Army in crossing the Somme, and also of the
much fuller information that had become available as to bridges in
the country in front of us.

He also pointed out that neither the French nor Belgians appeared
to have made any serious provision for heavy bridging, and also drew
attention to the extra requirements of light railways. A table was
drawn up showing thé number of bridges that might be required for
an advance of 50 miles beyond the present line, and numbers of spans
actually available.

Authority was asked to order 50 each of the following Class A
spans—3s-{t., 6o-ft., 21-ft. 6-in., and 16-ft.

Changes due lo Introduciion of Tanks.—During 1917 considerable
modifications had to be made to practically all the type spans ewing
to the introduction of tanks, which increased the maximum load to
be cartied from 17 tons to 30 tons. Cerfain of the stock spans could
not be converted to carry this increased load, and consequently fell
into disuse later on. The question of roadway clearance and head
room was carefully investigated, and the G.0.C. Tank Corps.decided
that no alteration of design was required in these respects.

The stock spans generally gave a clear roadway of 10 it., which,
although insufficient for tanks with sponsons out, was ample when
sponsons were turned in, and no difficulty was anticipated in doing
this when necessary. In actual experience this view was not con-
firmed, and during the first half of 1918 a certain number of tanks
were probably lost owing to the impossibility of turning in sponsons
in emergency.
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The new and converted bridges were termed A.A. type.

The retreat in March and April, 1918, also cost the loss or destruc-
tion of a quantity of heavy bridging material, estimated to amount
to about 17,000 ft. run.

These points were brought forward in a letter from the E. in C,,
te the C.G.S. in May, 1618, For these and other reasons it was
considered that the material still in hand or under order would only
provide for a 30-mile advance, tnstead of 50 miles, and a further large
order was recommended calculated on an additional s0-mile advance.

It was also recommended that 25 per cent. of the new bridges
should be of an increased width to allow of the passagc of tanks with
sponsons ouwt,

During the year 1918 the situation was constantly reviewed, and
every effort made to hasten deliveries, though this was found to be
almost impossible owing to the very full programme of work at home,
and difficulties in the supply of raw material. '

Only a portion of the spans ordered were received before the
Armistice, when outstanding orders were at once cancelled.

In October, 1918, a further extensive order was made out to be
spread over most of the following vear, but this was cancelled
after the Armistice,

The following is a summary of the quantities of heavy bridging
material ordered during the war -—-

October, 1914.—4,140 ft. run (B type span). Length of spans—
13 {t., 3o0{it., Go ft.

March, 1915.~—~7.473 ft. run (A type span). Length of spans—
16 4t., 21 it. 6in., 30 ft., 6o ft., 85 fi. :

October, 1915.—10,425 ft. run {A type span). Length of spans—
16 it 21 it. Gin., 30 it., 60 ft., 85 it

April, 19x7—4) 130 it. run (A type span), 16ft., 21it. Gin,
6o ft., 85 ft.

May, :{918 —21,250 {ft. run {A and A A, type spans). 21 ft. 6in.,
30 it., 75 ft., 120 ft.

Suppiies of heavy bawdk and other timber for piles, seatings, roadway,
cte., in proportion in each case.

3. Characteristics and Development of Tapes. —B Type Bridges.—
The 13-ft. bridge consisted of four 12in. X 6 in. rolled steel joists.

The 30-ft. and Go-ft. types cach cona;f;ted of two light Warren
girders.

The earliest of these sent to France were all deck spans, but modifi-
cations were introduced to make them capable of being used as either
deck or through spans, as it was found that in many cases the deck
span did not allow sufficient head room on navigable canals.

A Type Bridges—The 16-ft., 21-ft. 6-in. and 30-ft. were all manu-
factured rolled steel joist spans.
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The Go-ft. and 85-ft. consisted of heavy Warren girders. The
21-ft. 6-in., 30-ft. and Go-ft. types are illustrated in Plates III. to IX.

A.A. Type Bridges—Modifications were made in the 10-it,
21-ft. 6-in., 30-ft. and Go-ft. bridges, to carry the extra load. In the
case of the 6o-it. all that was found secessary was an increase in
the size of the bolts,

The 30-ft. A span was weak, and to usc up the cxisting spans, the
30-ft. reinforced bridge was designed, in which four existing girders
were used instead of three as in the A span. In the A span the rolled
steel joist girders are jointed, but when new spans were ordered the
girders were made in a single piece 33 ft. long. This extra length
had been made feasible by the introduction of Berna lorries, fitted
with a special arrangement of roflers for carrying long timbers or
girders. '

The 85-ft. type had never been popular owing to the great weight
166 cwt.) of a single section, so the opportunity was taken to design
= new bridge. Photegraph 1. shows an 85-{t. span.

Hopkins' 120-f1. Type Span.—The following specification was lad
down —

{(#) The bridge should carry tanks.

() The total weight of the bridge should not be more than the
weight of the old 85-ft. span.

(¢} The heavicst single picce should not weigh more than 30 cwt,

{d) The number of bolts should not be unduly increased.

These conditions were completely satisfied by the Hopkins' bridge,
The bridge can he made up in any multiples of 15-ft. spans,and carrics
tanks over a 150-ft. span, and a 17-ton axle load up to 193-ft. span.
The total weight of the steel work is 43 tons for a go-ft. iength, as
compared to 53 tons for the original 85-it. span. The heaviest
section only weighs 10} ewt., and the number of bolts for 2 go-ft.
fength is the same as that in the 85-ft. class A span.

The main feature of this bridge is the depth of the lattice girders,
which are 16 ft. 3 in. over all, with overhead bracing.

The general arrangement of this bridge is shown on Plate X,
Photographs 1L to IV. iliustrate erecting and launching at the
bridging school. _ )

Hopkins 75-ff. Type—~The Hopkins' 1z0-ft. type was found so
satisfactory, that at the beginning of 1918 a similar bridge of slightlv
lighter design was ordered in 75-ft. span, and would have ultimately
replaced the 6o-ft. type bridge. '

This 75-ft. Hopkins carries tanks up to go-ft. span, and 1j-ton
axle load np to 105-t. span. It weighs a few tons less for a Go-ft.
length than the 60-ft. class A bridge. See Pholographs V. and
VI

Hopkins Lorry Bridge.—In the autumn of 1918 & very light lattice
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girder bridge was designed to carry loads up to 3-ton lorrics over a
75-ft. span.  This bridge was still in the expenimental stage at the
time of the Armistice. The only one that was actually received in
France was erected at the bridging school during the last class
held there. Both instructors and students were unacquainted with
the bridge, but a Go-ft. length was built, launched, decked, and
approach ramps fitted ready for traffic in five hours. This is
illustrated in Photographs V11, and VIII. '

Lifting Bridges—Belgium and Northern Trance are cut up by
a network of canals, along which a great quantity of war material
was conveyed, and which it was consequently necessary to keep open
for traffic. These canals could often be bridged by erecting high
level bridges, but in very many cases the same result was more
casily attained by using lifting bridges.

The maximum width of locks is 6'50 metres {21 ft. 4in.}, so
21 ft. 6 in. was made the standard span for British lifting bridges.

The first {ypes supplied were 21-ft. 6-in. class A spans, with the
addition of lifting gear. These were made in three patterns, the
Davit Bridge, the Portal Bridge, and the Pont Levis.  Of these the first
two were supplied by the War Office, and the third was manufactured
in France, from designs got at the Base Park, Havre, and modelled
on the local French 16-ft. span pont levis.

The Davit Bridge consisted of four lattice davits, with a lifting gear
of differential blocks, by means of which the four corners of the
bridge could be raised. -

~There was no counter-weight of any kind, and if the four corners
were not lifted evenly the bridge was apt to jamb.

It was difficult to erect accurately, and required four men to raise
or lower if, and not being found satisfactory, was soon given up for
field use.

This type was originally intended for improvised low level bridges
on canals where the footings of formerly existing bridges had been
damaged by explosion.

The Portal Bridge consisted of four columns braced together with
shallow lattice bracing girdets at the top, both across the roadway
and across the canal, and the lifting gear consisted of a worm gear
arrangement with a hand chain for working it, and there was also a
counter-weight equal to the weight of the bridge. The lifting
arrangement was weak, and trouble was also caused by the fact that
bridges were supplied by four different makers, each to their own
detailed drawings, so that spares were not interchangeable. It was
an easy bridge to erect, and failing a better pattern a good many
were used.

The Pont Levis consists of two independent towers with overhead
arms cariying a counter-weight between them at one end, the bridge
being suspended by wire ropes at the otherend.  The lifting apparatus



Photograph Il.—Launching Hopkins 120.Fi. Type Span.
View freom peir bank, showing temparary wine rope cooss braciog.
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Photograph |1l —Launching Hapkins 120-FL Type Span
Span launched 45 [, Finig slings for main Linching tackla,

Photograph IV, —Launching Hopking 120-FL Typa Span.
Span Linmihied pos 1
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Photograph V.—Hopkins T76-FL Typo

Photograph VI.— Hopkins T6-FL. Type
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Photograph Vil —Hopkins Lorry Bridge

Photograph VIIl.—Hopkins Lorry Bridge.
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consisted of a wire rope attached to the bridge, and led through a
pulley at the top of the tower, thence being taken on to a I-ton
winch by means of which the bridge’ was lifted. This bridge was
cather difficult to erect because it required very accurate setting out.
Photograph 1X. shows a bridge that had just been erected at the
school. The derrick on the left was used for erection purposes only.

Pont Levis Mark 11 —Later a new design was got out, in which
the bridge proper consisted of two special plate girders with cross
girders and longitudinals in place of the standard 21-it. 6-in. class A
span. The two columns were crected on a pier of rolled steel joists,
which tied them together ; the hinges of the bridges were carried on
the column bases, so that no setiing out was required once the
base joists were laid. This bridge was heavier than the others, but
was the most satisfactory type produced, and the weight of each
individual piece was actually less than in the Pont Levis Mark L
The general arrangement of this bridge is shown on Plate XI.

The Emergency Portal—This was an emergency design to carry
12-ton axle loads. It was only ergcted in places where it could
normally remain cither up or down, and would enly be moved
in cases of emergency. '

The bridge consisted of four uprights braced togetner at the top
as in the ordinary Portal, but with standard rolied steel joists instead
of lattice bracing. For lifting apparatus the differential tackles from
the discarded Davit Bridges were used.

Rolied Steel Joist Spans.—A type of bridge that was cxtensively
used during the last months of the war was built up of stock rolled
steel joists from the base. A large number of 12 in. X 5in. X 22 it.,
and Ioin. X 5in. X 20 ft. joists were ordered specially for bridge
work, and in addition use was freely made of supplics imported for
gun emplacements and other defensive work.

Designs were prepared in the Engincer-in-Chief's office for standard
field spans to carry various loads. They consisted of rolled steel joists
laid side by side in the number necessary for the traffic that the
bridge was to carry, .8, 6 joists for a 12-ton axle load, 8 for'a 16-ton
axle load, and 12 for a 30-ton tank. The decking of these bridges
consisted of local timber, generally 2 to 3in. layers, which was normally
supplied ready cut from the base. These bridges were very easily
and quickly crected. They were economical for light loads, but
rather extravagant for heavy loads. The 22-ft. patterns for tanks
and 12-ton axie load are shown on Plates XI1. and XIIL

Inglis Bridges—The Inglis pattern portable bridge consists of a
series of identical bays formed of weldless steel tubes. In the
original or light type, the bays were pyramidical, cach 8 {t. long,
3§t wide, and 8 ft. high, and the bridge was designed to carry infantry
in single file over a span of 120 ft.

At the first demonstration with this bridge in France, a 108-ft
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span was thrown across a canal in 13 minutes by an untrained party
of Army Service Corps.

The second pattern was similar to the first, but the bayvs were
‘12 ft. Jong, 12 ft. wide, and 12 ft. high.  This was designed to carry
all arms, with their first line transport, up to not exceeding 7 tons in
weight, over a span of 96 {t. The triangular section of this bridge
made it unsuitable for the passage of mechanical transport, and in
practice it was never used.  (See Photograph X.} _

Both types were also designed to be used in pairs with a central
suspended decking. (See Phofograpl XL

Early in 1917 a rectangular pattern Inglis bridge began to arrive
in France capable of carrying A loads aver a span of g6 ft. or B loads
over 108 ft. This bridge was casily erected or dismantled, and was
in great request during the final advance, It was not strong enough
to carry tanks over any span, and also had the disadvantage of being
1ust too low for the passage of motor buses, Photograph X11. shows
onc bay under test, and Photograph X111. a completed bridge.

A drawback to all bridges of this tvpe is the expense and also
slowness of manufacture,

At the end of the war a strengthened type was under experiment
to carry tanks—this is shown in Photographs XIV. and XV.

Bargs Bridges—For cach of the Army Barge Bridge Depéts two
specially fitted up turn-table barges were provided, cach cquipped
with double roadway and cut span for floating bridges, one Go-{t. class
B through span erected on turn-table, one sct of shore trestles com-
plete with roadway and cut.

When it was required to bridge a gap, the 6o-ft. span could be
swivelled round, and water pumped into the barge to lower it until
the bridge came to bear on the abutments. In addition, each of the
six store barges in each Army Depbt was fitted with trestles and
superstructure calculated to carry an axle load of 16 tons, and could
be used as a pier for a floating bridge, with double roadway. It was
calculated that with three such barges and shore trestles, a bridge
could be made across most of the French or Belgian canals. In
actual practice these bridges were never utilised owing to the
destruction of camals and great difficulty and length of time
experienced in re-opening them for traffic,

Special Barge Bridge.~1In July, 1917, a spectal floating bridge was
designed for the passage of the Yser River, to be used in connection
with a proposed landing from the sea. This bridge was to consist
of four 6o-ft. A spans, carried cach on two sca-going Thanies lighters
{6o—70 tons). The barges were to be lashed together for convey-
ance of the bridges to the site, and there spread apart so as to be
one under each end of the span. In this case the spans were fixed
at right-angles to the barges, and not along them as in the case of
the turn-table bridges. Owing to the cancellation of the military



Photograph Xl.—Inglis Bridge.

Photograph Xll.—Inglis Bridge : Rectangular Pattern.
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Photograph IX, —Pont Levis.

Showing derrick used in erection.
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Photograph XV. - Inglis Bridge : Strengihened Type.

Photograph XVI —Bridge *' B."
sShowing Caterjrilar—Wisght 14 Toas

INGLIS BRIDGE
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Photograph XlIl.—Inglis Bridge : Rectangular Type.

Inglis Bridge, Heavy Type, in background.

INGLIS BRIDGE
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operations for which the design was made, these bridges were
never used, and the barges were dismantled during the summer of
1518,

Sankey Bridge—The piers of this floating bridge were formed by
the standard pontoons, and the roadway was carried by stock rolled
steel joists. The bridge was designed to carry loads up to r4-ton
caterpillars. It was made use of several times during the advance
in the autumn of 1618, and was found quite satisfactory for sluggish
currents, for which clear waterway between pontoon piers need not
he considerable. :

‘The three types are illustrated on Plates XIV. to XVIL

Types B and € require steel joists and certain other special stores.

Type D requires nothing except pontoon equipment and stores,
to be obtained from any Corps dump.

Bridge B will carry all B loads, and with proper precautions, is
capable of taking A loads in emergency.

Bridge C will carry the heavy commercial lorry, and bridge D
loaded 3-ton lorries. (See Photographs XVI. and XVII)

6. Bridging Depéts and Stores.—Base Depdts.-—Reference has been
made in Para. 2 to the formation of a heavy bridging deptt at Havre.

As the size of the forces increased a general division of supplv
was made between the northern and southern lines of communication.

The Northern Armies were based on Calais and Boulogne, the
Southern ones on Havre and Rouen.

A second heavy bridging base depdt was therefore {ormed early
in 19Ty, at Les Attaques, near Calais.

The D.E.S. automatically took over both these depSts m the
summer of 1918, '

Barge Depéts.—As soon as steel spans began to arrive in France
arrangements were started to provide cach army with a heavy bridg-
ing depdt. These were at first designed to be barge depdts for
canal traffic and were formed mainly to provide mobile storage of
bridging plant at a time when the wholesale destruction of canals
seemed unlikely : we had then full power of movement by canal
up to Armentieres, beyond Bethune and on the Somme.

Each army was provided with a fleet of 280-ton barges consisting
of one fuily equipped workshop barge ; two store depdt barges, cach
catrying two 60 ft. spans, two 30 ft. spans, and two 13 ft. spans, with
launching gear, roadway, and erection stores; two timber depdt
barges, each carrying pile drivers and 30 ft. lattice steel derricks, in
addition to timber; two tum-table barges. :

By the end of 1915 three flects were completed, and a fourth
nearly so.

Early in 1917 these barge depdts were dismantled, and the barges
handed over to the Inland Water Transport Department. This was
primarily due to the urgent demand for transport barges by the



174 THE ROYAL ENGINEERS JOURNAL, [Ocroper

LW.T., but by this time it was realised that canal transport was not
likely to prove feasible for bridging material during an advance.

As a subsidiary matter the barges were fitted for use as floating
bridges ; details are given in para, §; they were intended for use as
such behind our lines, and might have proved of great value in the
first half of 1918 if they had not been already dismantled.

Ariny Bridging Store Depits—The absence of canals over a laige
portion of the front at the beginning of 1917 necessitated the forma-
tion of bridging store depdts in army arcas.

These were first started on a small scale by the Fourth Army when
the Germans withdrew across the Somme after blocking the canal,
and by the Third Army for the battle of Arras.

More information will be found on this subject in the introduction
to Chapter 3,

From the very first the great importance of the supply of all
accessory stores required in the execution of heavy bridging was fully
realised, and a.complete list for each type of bridge was earefully
worked out and published in the original Memo on Construction
and Kepair of Road Bridges. Of these stores the larger and
more expensive were kept only at the base park, whilst the lighter
stores, timber, etc., were kept in the army barge depéts.  The original
hists remained unaltered until the spring of 1917, when they were
revised, and published on 2 special form.

Early in 1918 a revised list of stores was got out for an army
bridging storc depét, the stores being divided into sets which were
calculated to be sufficient for the erection of any three bridges ;
three such sets forming a complete army bridge store depot.  (Sce
Plaic XVIIL, Copy of Form H.B., 23a.).

C0n51dcrablc difficulty was always found both in the storing and
the transport of these stores, as they were supphed from various
sources.

The ideal was that every bridge sent up from the base, for erection
by the army during operations, shouid be accompamed by all the
stores required in the ercction of the bridge. This was not practic-
able, and would also have been wasteful of transport, as many of the
stores already existed in army and corps advanced parks.

To the end of the war no completely satisfactory solution had been
arrived at, and each army made the arrangements that seemed best
" for the provision of such stores.
Special Bridging Stores.—In addition to the stock spans stored,
. full new details were worked out of suitable cribs, piles and trestles
for bridges across the normal waterways. Materials for such werc
kept both at the base parks, and at the army barge depdts. Plaic
- XIX. gives details of a standard trestie as adapted for use with
R.S.J. field spans.

Steel Cusbe Piers —-Mild steel cubes 3 ft. high were stocked at the



Photegraph XV.—inglis Bridge: Strengthened Type.



Photograph XVI.—Bridge “B.”
Showing Calerpillar —Weight 13 Tons,
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Photograph XVil.—Bridge “ C.”

showing Loaded Foden Lorry—Tolal Weight 11 Tous,
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base depdts for the erection of cube piers, This type is economical
and light, and will stand a weight of 40 tons on each cube. They
were very suitable for quick erection on land, but difficult to place
in wafter.

Pile Drivers—The standard hand pile driver was 24 ft. high, with
T5-cwt. monkey. Although this was extensively used, no two units
ever agreed as to its merits or demerits, and demands for a mechanical
driver were gencral. It was noticeable that when mechanical drivers
were supplied, units generally went back in a short time to the hand
machines. :

Petvol Pile Driver—A standard petrol driven pile driver winch
was provided, but although reccived at first with acclamation, was
actually very scldom used. This may have been due to the absence
of special heavy bridging units with personnel trained in the use
of such appliances. ' :

Such machines required a permanent crew, and were seldom
made full use of if transferred from one unit to another without
personnel accustomed to work them.

They must also be provided with spare parts and repair materials.

For ¢-in. to 12-in. piles a petrol driven driver with a 15-cwt.
monkey and a 24-t. frame would appear to be generally suitable.

Steam Pile Drivers.—Eight steam pile drivers with monkeys from
20 to 30 cwt. were obtained, but were never actually used, and in
only a fow cases were there sufficient piles to be driven at one site
to warrant the erection of such a driver, Similar pile drivers erected
on rafts werensed very successfully by the Inland Water Transport,
but in their case they ahvays had a large number of piles to drive at
a given place, also all the work was carried out on navigable water-
ways. :

One very heavy steam pile driver with an overhang of 30ft.,
capable of driving two piles simultaneously, was obtained for the
construction of viaducts across a waterway or fiooded country, but
was never actually used. : ' '

Air Compressor Plant.—During the final advance it was often
found possible to salve damaged girders of the destroyed bridges,
and to re-erect them im sifze. For this type of work and also in
drilling existing girders for reinforcement to carty tanks, a portable
air compressor plait was found most valuable. Each plant weighed
about three tons, and could be conveniently mounted on and worked
from a 3-ton lorry, or a 7-ton trailer. One of these plants, with a
complete set of tools, was being supplied to each army, but did not
arrive in time to be of much use. : :

Storckeeping and Issuing—One of the most technical, and certainly
among the most important branches of bridging organisation was
the care and issue of stores. As the amount of bridging material
increased, a very great strain was brought on the personnel at the
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base, whilst formations had to make use of any skilled personnct
that they could find, and which was at any time liable to be moved.

The carliest practical bridging operations, i.c., the crossing of the
Somme in Mareh, 1917, made very clear the primary imporfance of
skilled organisation in the supply of material. This was improvised,
and during the intensive operations of 1918, and in spite of the
greatest difficulties, there is hardly a case on record of any break-
down in the organisation,

One of the great difficulties that had to be faced during the greater
part of the war was the storage and care of the steadily increasing
accumulation of bridging material at the bases. '

During 1916 there was a feeling in some quarters that shipping and
ports were being blocked by the large quantitics of material for
which the actual need was still open to question.

As a result, the Director of Fortifications and Works came to
France as President of a Committee, which investigated the whole
question of R.E. stores. This committee entirely concurred in the
demands that had been made and were being made, and the supply
of bridging and other stores proceeded unchecked.

When the great final advance began there were many anxious
moments, during which it seemed impossible to keep pace with the
requirements of heavy bridging, but although at times reserves of
all stock spans fell to a dangerous point, there was never any actual
failure to supply what was required,

7. Special Bridging Staff and Units.—1It has been already mentioned
that for the gréater part of the war there was no special bridging
personnel. In 1915 a qualified officer was attached to the office of
the Engineer-in-Chief as acting Bridging Officer.

He made reconnaissances of various routes behind our lines and
calculation of the strength of the bridges on these routes, with a view
to the passage of heavy guns or tanks.

He also worked on the classification and collation of bridging
stores, and also on details of the application of various stock spans
to certain canal and river crossings. This officer remained about a
vear,

In March, 1917, another specially qualified officer came to G.H.Q.
and remained as bridging officer until the end of the war. His first
work was the design of the new bridge to replace the 85-ft. A span.

Subscquently he worked out details of all the various rolled stecl
joist bridges, as well as the revised lists of stores, and various technical:
details connected with the etection of the various spans. In addition
to these duties a lot of practical work was carried out in the field,
mecluding at times the direct superintendence of the erection and
dismantling of bridges, as well as regula liaison with the Bridging
Officers of Armies and Corps. This officer came on the authorised
staff of the Engineer-in-Chief in July, 1917
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During 1918 the work increased cnormously, and two offcers,
Instructors at the Bridging School, were brought into G.H.Q. to
assist. During times of special stress one or more of these officers
were attached to the Chief Engineer of the army most busily employed,
to give assistance in the heavy bridging work. It was very notice-
able that in such cases Chief Engincers almost invariably chose to
put these officers in charge of the supply and issuing of bridging spans
and stores, rather than employ them in superintendence of actual
bridging operations.

The training given at the bridging school had by this time been
sufficient to ensure o fairly general acquaintance with the crection
of all stock spans among the R.E. field units, but the preparatory
work in assembling both bridge sections and stores needed very
special technical qualifications. This is dealt with more fully In
Chapter 11,

In every operation which entails bridging on any considerable
~scale, both Army and Corps concerned found it essential fo detail
a special officer for this work alone. '

It was not until the autumn of 1318, when the increased scale of
ficld engineers on the staff of C.E.'s of Armies and Corpf:, came in,
that a permanent bridging officer could be appointed in cach forma-
tion, The training of complete units was always a problem of the
greatest difficulty, and was never really solved.

The advantages to be gained if such training had been possible
were forcibly illustrated by the very high degree of skill attained by
one Army Troops company that bad the opportunity. of practical
training. (See para. 3, Chapter I1.)

When the final advance began, and it was obvious that heavy
bridging was becoming one of the most important duties, if not the
most important, of the Roval Engineers, a scheme was worked out
in the Eneincer-in-Chief’s office for the formation of special bridging
companies. These companies were to be formed from a certain
number of existing Army Troops companies with special equipment
and transport. The idea was that onc such company should be
allotted to the Chief Engineer of cach army, and would be divisible
into small sections, which would form the nucleus round which other
R.E. units could work on the erection of bridges.

This proposal was not generally concurred in by Chicf Engincers
of armies, and was finally dropped.

8. Transport of Stock Spans.—The most useful transport which
could normally be obtained by Chief Engineers of armies were the
pontoon wagons of the M.T. Pontoon Parks. These vehicles would
carry practically any of the standard sections—the only ones that
gave difficuity were those of the 85-ft. span, and long rolled steel
joists, or long timbers for piles.

After 1916 the Engineer-in-Chief had at his disposal twelve 5-ton
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Berna lorries, and twelve 7-ton trailers. The Berna lorry has a frame
with top transom fitted behind the cab, and another frame carrying
a roller and winch fitted on the rear of the chassis. They will take
girders, long timber or piles up to 32 ft. in length, The 7-ton trailer
hauled by a F.W.D. lorry was the most suitable type of all vehicles for
heavy bridging matertal. They could be loaded up to & tons, and
could be fitted with planks so that small stores as well as large
sections could be carried. Twelve additional trailers were on order
when hostilities ceased.
Other types of transport that were sometimes used are :—

(1} s5-ton steam Foden—
This was suitable for all loads up to 24 ft. in Iength.

{2} 5-ton Clayton steam lorrics—
These are similar to the Foden, but have shorter bodics.
They will take loads up to 18 ft. in length.

{3} 3-ton petrol lorries—
These are suitable for all loads except for girders or
girder sections over 20 ft in length.

{To be confinucd).
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THE sth (FIELD) COMPANY, RE. AT POLYGON WOQOD,
11t NOVEMBER, 1014,

ExTtrACT FROM REPORT OF C.R.E., 28D Di1vIsion,
(With Skelch Plan}.

AT about g.360 a.m., on rrth November, 1914, the 5th (Field) Co.,
R.E., were in dug-outs in Polygon Wood, and 2 heavy shell-fire had
been going on for some hours. Major Tyler was informed by the
Brigade Headquarters that the Germans had broken through. Some
twenty men, under Sergt. Lethbridge, were sent to the south side of
Polygon Wood to the trenches there, and the rest of the sappers,
with all the officers, went south into the open, and occupied a disused
trench and a short length of hedge on the left rear of it. The latter
was under Lieut. Gowlland, with Corpl. Curtis and six sappers, and a
few men of the Connaught Rangers. Some Germans from the wood
on the right enfiladed this trench, and the right flank was turned back
by six or eight men under Corpl. Chambers. In signalling up more
men to protect this flank, Lieut. Collins was killed. Sapper Farmfieid
at great risk to himself, lifted Lieut. Collins into the french.

The men on the right flank were unable to hold or owing to smoke
from a house in the wood, which the Germans had sct on fire.  The
Company was therefore ordered to fall back along the trench to a
new position.

The second position consisted of the hedge on the left rear of the
first position. There was also a detached right flank, well thrown
back, behind a slight rise in the ground, consisting of 15 R.E., under
Lieut. Gowlland, and zo to 30 infantry {Connaught Rangers, etc.)
This flank fired info the wood on the right and enfiladed a party of
Germans who had started entrenching in rear of it. The Germans
brought up a machine-gun in the wood to enfilade this detached
right flank, and an officer of the Connaught Rangers called for a
volunteer to cross to the main line, some 150 yards away, and ask for
orders. No. 19541 Sapper T. Wilson offered to go, and, in-spite of
heavy machine-gun fire he got the message through, falling once on
the way to avoid the machine-gun fire which followed him. He
brought back an order to advance on the right of the line, joining on
to the Oxfords, who were now advancing through the wood and
driving the Germans back. '

The whole line now advanced, shooting and bayoneting from
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90 to 100 of the enemy outside the wood, and the R.E. and some
of the infantry took up a position in the original support trench,
from the right of which a good fire was kept up into the retreating
Germans.  This line was occupied only for a few minutes. A further
advance was made, chiefly by the R.E., and there seems to have been
some lack of cohesion. Part under Lieut. Gowlland, and apparently
under orders from within Polygon Wood, advanced half-left, and
reached the edge of Polygon Wood, where they advanced along the
H.L.L trench, s0 as to bring a cross-fire in front of the rest of the
advance. Corpl. Chambers, however, with threc sappers, advanced -
half-right to Lieut. Renny-Tailyour's party. Part, under Licut.
Renny-Tailyourand a Connaught officer, went across the open turnip-
field, and a third party, under Major Tyler and Lieut. Vibart, who was
wounded in the wrist, along the communication trench.  The Oxfords
appear to have advanced some 200 vards to the right of this trench
and to have stayed there.

After crossing the turnip field the men under Lieut. Renny-
Tailyour converged towards the communication trench, and came
under very heavy machine-gun fire from a farm on the right front.
Corpl. Curtis and three men, who were in a shell-hole, got into the
trench, and heard a message sent to Major Tyler to come and speak
to an officer of the Leinster Regiment.  Major Tyler went on with
Corpl. Curtis and some R.E., telling them to keep their heads down.
He himsclf must have shown his head over the parapet and was
shot. The Leinster officer then ordered Corpl. Curtis with L.-Corpl,
Jack and Sappers Farmfield, Keelog, Vyse, Hope and Stewart, to liold
the end of the trench, and they did so under heavy fire for half an
hour,

Meanwhile, Lieut. Renny-Tailyour's party came under heavy
machine-gun fire, and tried to get into the communication trench.
Two were killed and three wounded. An infantry officer, who was
bringing on some men of the Connaughts, got into the trench, and
when Lient. Renny-Tailyour tried to follow he was shot. Corpl.
Chambers, who was within six feet of him, and the three sappers
with him (Sappers Harlow, Wroe and Moriarty) were unable to follow
owing to machine-gun fire, and, hearing Licut. Gowliand calling them
from the wood, they wriggled back in that direction. Sapper Wroe
got up at great risk and helped a wounded man of the Connaughts
into the wood. The man fell once but Sapper Wroe again got him up.

Meantime, the six men under Corpl. Curtis were under shrapnel
fire from the rear and had to retire.  Sappers Farmfield and Kellog
carried Major Tyler's body down the communication trench until
stopped by infantry holding the trench, where they had to leave him.

The advance to capture the original position having failed, pre-
sumably for want of support, the retirement of the R.E. took place
about 4.30 p.m., by two routes, i.c., from the communication and
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support trenches, and from Polygon Wood. The latier was also
under shrapnel fire from the rear, but in both cases reference was
made to Brigade Headquarters before retirement. Sapper Wilson
again took this message for the Captain of the Connaughts, under
fire, from the support trench.

On the same date, at 3.30 a.m , when the company was called up
from its bivouac to assist in driving back the Germans, who hdd
broken through, five sappers (W. Vye, . Carmaa, G. Hope, A.
Duckett, and J. Stuart), who were employed as cooks, were left
behind.  These men went and joined a French battery in the vicinity,
and stayed with it at the request of the O.C., who spoke English.
A I'rench gunner was shot, and the 0.C. asked the sappers if they
would find out if there were any Germans in a house 300 or 400 yards
away. The sappers advanced in skirmishing order, under the
leadership of Sapper Vye, under fire, When within 100 yards of the
house, three sappers were left to maintain a covering fire, while
Sappers Vye and Duckett advanced on the house, which was found
to contain five Germans, three of whom fled and two were made pri-
soners. The prisoners were handed over to the French battery.
The sappers then rejoined a part of their company under 2nd Lieut.
Vibart, and took part in the final counter-attack on the enemy, in
which Sapper Duckett was wounded.

ORDER OF BATTLE OF ROYAL ENGINEER UNITS IN ALL
THEATRES ON NOVEMBER 111H, 1918

THE following amendments to the lists published on pages so—67 of
RE. Journal for August, 1919, have been notified :—
{(4). On pages 50 and 31—
After * Besopotamia ” fuser! new theatre * North Russia * and
add against ** Field Companies " under that hcading :—
4o Field Co.
543th  Field Co.
(b}. On pages 53 and 5.4 :—
Against “ Fortress Companics 7 under the heading “ Foreign
Garrison "' fusert :—
27th  Bermuda
28th  Malta
36th  Sierra Leone
soth  Hong Kong
415t Singapore
43rd  Mauritins
44th  Jamaica

45th  Gibraltar
48th  Ceylon (since renumbered 31si)
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CORRESPONDENCE.

ACQUSTIC PHENOMENA OF THE WAR.

To the Edilor, R.E. JOURNAL.
SiR,

In the September issue of the R.E. Journal it is stated that throughout
the summer of 1916 the rumbling of gun fire was heard in Sussex. I
should like to place on record the fact that it was continuously audible
in my garden at Rochester, but there was no rumbling. The reports,
though faint, were separate, distinct, and clear, averaging from 35 to
over 50 rounds a minute. It gave the impression of a distant feux de jote,
very slow and irregular. Its monotony became wearisome. I assumed
that we only heard the heavies. The garden front of my housc faces
roughly E.S.E., and the ground in that direction is open.

It was understoad at the time, from tests in France, that the main
factor in the transmission of sound from great distances is the state and
direction of the air in the upper regions above the ground wind, the
waves descending here and there where favourable conditions exist.
Unfortunately they must have been unduly favourable in my case.

Yours faithfully,
_ H. v’Arcr BreTON, Colonel,

Guildhall, Rochester, 8th September, 1919 Mavor.

[NoTE.~It will be seen from the conclusion of Colonel Sir E. Thackeray's roview

of the article in the Rivitle that the writer of the article arrives at the same con-
clusiom. —EnIiToR, R.E, [.]

REVIET.

MOLESWORTH'S POCKET-BOCGK OF ENGINEERING
"FORMULAE. 28th Edition. Price 1os—(Spon & Co., 10,
Haymarket, S.W.1.)

A new edition of this extremecly useful pocket book has now been pub-
lished—comprising 872 pages (index additional). It gives a great deal of
new information, especially on the subjects of Stecam, Boilers, Locomo-
tives, Petrol Engincs and Aerodynamics, the sections on which have been
re-written and re-arranged. It is noted that the 1go7 British Standard
Specification for concrete is still referred to, though the latest specification
came out in 1915, A short note on Reinforced Concrete is now inserted.

H.L.L.
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NOTICES OF MAGAZINES.

BULLETIN OF THE INSTITUTION OF MINING AND VETALLURGY,
April, 1919.

The Work of the Miner on the Western  Frond, 1915—18—By H.
Standish Bail, M.Sc. (late Assistant Inspector of Mines,G.H.Q.,France),—
To give some idea of the exceptional value of this article to all readers
of the Royal Engincers, it will suffice to reproduce the list of sub-heads: —

1. Formation of Companies.
I1. Principles of Mine Warfare.
{a} Geology. {c} Explosives.
{8y Crater Formativn. {d) Mining Tactics.
[I. Mine Listening Instruments and their Application.
IV. XMine Rescue Work. '
V. Mining Operations.
{a} Somme Offensive, July, 1916.
{6} Arras Offensive, April, 1917,
(¢} Messines Offensive, June, 1917.
{d) Misccllaneous.
Vi. German Offensive, March, 1918.
VII.  Allicd Offensive, August, 1918.
VIIL German Traps and Land Mines,
IX. Technical Training.

The article is lavishly Hlustrated, and some of the descriptions,
especially in the case of sub-head III.,” Mine Listening Instruments,”
and sub-head VIII, “German Traps and Mines,” are given in consider-
able detail, in fact it is surprising how much information the writer has
been able to include in the short space of a single lecture, That it is of
engrossing interest throughout is a proof that it is by no means a barren
list of official details. It bears ample testimony to the gallant and
heroic actions of the tunnellers, which are well recognized in Ficld Marshal
Sir Douglas Haig’s Order of the Day :—* Their fighting spirit and
technical efficiency has enhanced the reputation of the whole Corps of
Royal Engineers and of the Engineers of the Overseas Forces.” By the
courtesy of the Institution of Mining and Metallurgy, sanction was given
for the reproduction of this article in the. R.E. Journal, but, on account
of the pressure of other matter, it is regretted that this generous sanction
canunot be taken advantage of. It should, however, be mentioned that
copies of this article can be obtained at the offices of the Institution,
1, Finsbury Circus, London, E.C.2, at the price of five shillings.

| FEGS.



1919. ] NOTIGES OF MAGAZINES, 189

MILITAR WOCHENBLATT,

June {continned},

rour

The translation of Lord French’s ** 1914 ” is continued, Each number
contains a summary of events in Poland calculated to show that the
Poles are preparing to invade Germany, and a number of advertisements
calling for volunteers for * freecorps,” defence corps, and the regular
army ; the military spirit is not dead yet. There is also a review of
the Press, with extracts from the English, French, and American papers
which show any softening towards Germany.

No. 146,

the battles at Verdun and of the Somme had cost very heavy losses and
worn the troops engaged to the utmost }imit, and yet 1t was necessary
to send strong forces to Russia to meet the Brussilov offensive and to
crush Rumania. The failure of Nivelle's offensive in May, 1917, the
subsequent mutiny of French troops, and the German retirement to the
Hindenburg Line saved the situation. It is asserted that 4o French
divisions mutinied, and that on one day alone 200 men of one regiment
were shot by order of court-martial. During the summer the trouble
was overcome by the French, but was beginning to be felt in the German
Army. Thére was a regular planned boring and nibbling at the pillars
of our strength, the sense of duty and discipline of our men. Letters
from home narrating conditions there worked on the soldiers” feelings;
there was an increasc of marauding and desertion, unwillingness to fight,
and mistrust of leaders. Much of the trouble at home was duc to
profitcers (Kriegsgewinnler), and to many of the requirements of the
State having got into the hands of business men who with their narrow-
minded selfish training could rot work unsclfishly for a great cause. |
The worship of the golden calf even affected official classes. 4

The Ministry of War and the D.0.B.—There is apparently some differ-
ence of opinion between the Ministry of War and the Union of German
officers as to the rights and functions of the Union.

There is significant conservatism in Answers fo Correspondents.
Retired Lieut.-General is informed :—" Your Excellency’s note has been
passed on to Mittler & Co.” So the old titles of respect go on.

How we lost the War.—The situation at the end of 1916 was critical ; \

JR—1

No. 147.

How we lost the War (continied).—The Army of 1917 was not to be \

compared with that of 1914, there was still, however, 2 good leaven,
which had its effect in battle. On the other hand there were plenty of
anits which provided a breeding ground for the bacteria of unrest. The
first actual trouble arose in the Navy. The success of the winter of
1917—18 had a great cffect, and even workmen in the Army blamed the
strikers at home ; unfortunately, the revival of a good spirit was choked
by the arrival in the West of troops from Russia, impregnated with the
revolutionary tone, and of recruits contaminated by home influences,
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In the spring of 1918 the Germans had superiority of numbers in France,
units were full up and the men rested.  The writer aseribes the failure to
push on at Amiens to Jack of motor transport due to want of raw materials.
When in Junc the men found the enemy merely driven back and not
annihilated, the * will to victory * disappeared. The third offensive,
towards Rheims, completely failed, partly on account of bad luck, but
partly also through whole badics of troops failing in their duty. For
instance, north of Seissons a whele division left the field almost without
fighting ; as a good division went forward to restore the situation the
men of the former shouted '* You damned strike breakers, you are going
to block the hole that we have just made.” The writer, however, claims
that the army was still strong enough to cause the Allics heavy loss,
although they had then numerical superiority. He makes the absurd
statement that in Champagne the ¥French-Americans would not attack
when a German machine-gun appeared, and that French officers had to
drive their men on by threatening them with pistols. Finally, he
asserts that the revolution was the ' stab in the back 7 which finished
the war,

Roll of Honour of No. 13 Infantry Regiment.—172 officers killed {this
1s the largest total yet noticed). '

No. 148,

Miditary Competitions.—XNotice of sports to be held at Potsdam,
14th—16th  August :—Swimming, gymnastics, cycling, riding, team
racing, ctc. This is quite a new feature of German Army life.

Roll of Homour of No. 10 Pioncer Battalion (Ficld Companies) -~
32 officers killed.

No. 149.

A Word in the Last Hour—By Colonel von Livonius.—An article fuli
of hate and revenge. He calls on clergy of ali confessions to preach
“holy hate as a morally purifying and liberating power,” and ends with
a quotation from the poet Felix Dahn: “ All Europe shall stand in
flames when Germany goes down.” :

The Economic Position of Officers—Demands compensation for
officers compulsorily placed on half-pay.

The Old Pension Scale—Bitter complaints of its inadequacy, A
captain after 20 years’ service is only entitled to 1,141 marks per annum,
majors after 25 years, to 1,361 marks, ete.

Infantry Regintent No. 130.—A notice with regard to the disbandment
of this Lorraine Regiment, '

Can Remounts be Tratned quicker thanin the Former Regulation Manncr.
—DMentions among other things that the German horses were very soft
and could not stand exposure, and generally condemns the official
methods.

Roll of Honour of Infantry Regimeni No. 82.—qg2 officers killed.

Posts open to Officers.—A list of four only.

Advertisements.—There are more than the usual number of calls for
volunteers for fronticr guards, old and new army. One for the West
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Prussian Fronticr begins : ** For the protection of the liberty of our sorc
pressed East Mark, the 35th Division and the Volunteer Jager Corps,
Giescler, calls on all students and true German sailors to unite as a defence
against the mad and immoderate action of the Polish vultures.”

No. 150.

How ouy Horses stood the War, by Major General von Poseck.—An
article of interest. It ascribes the failure of the horses {given as one of’
the causes of the German collapse by the General Staff) to their being
too much coddled in peace time. A number of instances are given of
the cavalry being unable to move, e.g., as carly as the 11th August,
1914, von der Marwitz’s Cavalry Corps had to halt for rest and good
food ; on the 2nd September, the 2nd Cavalry Division had to stop
pursuit, as its horses were tired out. Richthofen’s Cavalry Corps had
to be given a rest day on the §th August, on the 2gth August the horses
were incapable of a trot across country, ctc., etc. No wonder the German
cavalry accomplished so little.

Protest of the German Officers” Union against the Peace.

Co-operation of the Avins ensuved by War Establishments.—A plea that
artillery should form part of infantry regiments,

No. 151

Generals for Signing the Peace Trealy.—Insinuates that no soldier will
sign i,

Officers’ Unions and the Defence Chamber (Wehrkanminer)—The article
endeavours to show that officers can belong to both—the Unions protect
their personal interests; the so-called Defence Chamber is a political
institution {nominally to guard the interests of the Army, practically to
organize and train the nation for war independently of the War Mifistry).

How our Horses stood the War (continued).—Contains a comparison of
the true value of the various breeds of horses.  tis claimed that the East
Prussian horse was the best army horse, and advocates that a smaller
horse should be bred.

Roll of Homour of Infantry Regiments No. 82.—87 officers killed ;
No. 77.—10g; N.S. Foot Guards—66. :

No. 152

Appeal of the Officer Corps of the Prussian Army and Navy lo the
Queen of the Netherlands and the Netherlands States General.—This appeal
that the ex-Kaiser shall not be handed over is printed in large type.

Regimental and other Unions of the Old Army —An cditorial appeal to
found military unions to maintain remembrance of the honourable and
glorious old units ** never defeated by enemy arms,” and to prepare for
the future. .

Hindenburg's Farewell —This has already appeared in the British
Press. He particularly thanks the “Volunteer formations that had
lield the watch on the Eastern frontier.”

General Oberst von Moltke's Memoivs —With reference to a notice in
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b the Press that the vounger von Moltke’s memoirs will not be published,

* announces that the General Staff will shortly issue a pamphict dealing

i with the causes of the war, covering the years 1911—14.

" The French Deploviment in 1914.—With reference to M, Engerand’s
book Le secref de Charlerof, the M, W.B. warns its readers against believing
that the French were surprised by the Germans violating Belgian

i nentrality. '

Rolls of Hounour.—Xo. 17 Hussar Regiment, 2.4 officers killed ; No. 67
Infantry Regiment (Magdcburg) and its machine-gun battery, 134
officers and more than 300 N.C.0.’s and 3,000 men killed ; No. 55 Infantry
Regiment (Westphalia), 110 officers killed,

July, 1919,
Historic AL,

The General Tuspection of the Enginecr and Pioncer Corps, Berlin,
begs all officers of the Pioneer arm {i.e., what we call ficld units) to
write down anything of interest which they may have experienced and
to send it to the Engineer Committee, Section 4, where documentary
sources are also available.

The History of the Pioneers in the World War, which is being
prepared by the Engineer Committee, will, it is hoped, be a memonal
to the great services and heroism of the Pioneers.

Everybody who co-operates in the work will earn the special thanks
of the Pioncer Corps.

J. E. Ensoxps.

REYUE MILITAIRE SUISSE.
No. 5.—July, 1919,
Tk GERMAN aAND PRENCH CAVALRIES IN THE GREAT VWaRL

A further instalment of the article on the above subject by Celonel
Poudret, begun in the number of the Revws for March last, appears in
the number nnder notice, the text is accompanied by a number of
sketch maps.  The account of the German * push ™ which began on
March 21st, 1919, is continued ; the chicf episodes which occurred
between the 23rd and 30th idesn are detailed.

The Germans suceeeded in crossing the Somme below Ham on the
24th idem and on the following day Nesles feil into the enemy's hands in
spite of the vigorous counter-attacks of the British infantry and cavalry.
The zond Infantry Division forming part of Robillot’s Command,
however, succeeded in checking the enemy's advance from Nesles, and
at the same time French cavalry, belonging to the same command, was
pushed West {0 gain touch with the British troops. In the meantime
the retirement caused a gap in the line between the British 18th and 1gth
Corps; the French 2nd Cuirassier Regiment was consequently rapidiy
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moved to the neighbourheod of Chaulnes, to repair this break in the line,
and came into action at Ingron, where it fought stubbornly.

On the 26th idem, the Germans gained the Roye-Noyon road and a
gap was thus made in the Trench line near Lassigny. In consequence,
the French rst Cavalry Division made a night march, from the hard-
fought ficlds of Noyon, and made good the breach in Robillot’s right
wing ; this Division suffered severely in casualties in carrying out its
task, but the men were not to be deterred by the heavy sacrifice which
had to be made by them.

The situation on Robillot's centre was critical but some "Trench
Squadrons re-tock Roye, in a dismounted action, from the Germans ;
unfortunately they were not able to retain their hold on this place.
On the other hand, the sth Cavalry Division managed to hold on in the
Avre Sector between St. Aurin and I'Echelle-St. Aurin ; touch with the
British right wing was thus maintained. This cavalry was on the 26th
idem transferred to Debeney’s Army, which had just reached the Pierre-
pont Sector.

The 27th idem was a still more critical date. Pellé’s Command, Deing
strongly supported in a position favourable for defence, was able to
maintain its line ; Robillot, however, was not so well placed, and in
consequence, had to retire. On this date the French 4th Cavalry Divi-
sion, which had disentrained at Moreuil on the previous date, was able
to act in support of the infantry X. of the Avre, in the direction of
Erches. Unfortunately, the Germans had seized Guerbigay ; in conse-
quence this Division could not carry out the mission entrusted to it.

On the 28th fdem was fought the Battle of Montdidier, Six additional
German Divisions reinforced the 13 already in their line. The Germans

_were thus able to gain a footing on the plateau S.and W. of Montdidier.
A part of the French Cavalry Division, however, re-took Monchel, Mesnil-
St. George and Fontaine-sous-Montdidier at the point of the bayonet
and restored the French line in this neighbourhood.

Fighting continucd with varying success. Uinally Robillot was able
to establish himself on the line Cuvilly Mortemer— Rollot ; here the
French 15t Cavalry Division held on tenaciously to the positions assigned
to it. During this period, this Division had carefully kept its horses
out of the fighting line and had engaged exclusively in dismonnted action.

On the 3oth idem the Germans made a great cffert to break through
along the whole front. It was alrcady too late ; reinforcements had
arrived and Debency had succecded in reorganizing his Command in 2
position N. of Montdidier, the junction of the British and French Armies
was fortunately still intact; In conscquence Amicns had not been
reached.

0f the troops that had proved a strong shicld to the feart of Irance
none had played a greater and more glorious part than the French
cavalry. The Cavalry Divisions that had undergone the severe trials
of this period showed how valuable can be the services which a
modernized cavalry force, properly instructed and imbued with the right
spirit, can render on the field of battle.

At the time that the Germans Iaunched their Great Offensive in March,
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1918, the only part of their cavalry which remained mounted was that
employed on the Eastern Front. To-day the German leaders must be
regretting the mistake they made in retaining in the Ukraine and in
Finland the whole of their cavalry,

A short account foliows of the German * push " in Flanders in April,
1918 ; this was launched on April 9th on a 13-mile front between Mont
Kemmel and La Bassée with 20 Divisions. The Portuguese troops were
driven back and the British yst Army forced to retire across the Lys.

The French G.H.Q. in consequence, ordered the 2nd Cavalry Corps
{under Robillot) from Blangy to the region St. Omer-Steenwoorde,
The last-named place was reached at 8 a.m. on April 15th. This was a
remarkable performance under the circumstances prevailing—one of the
Divisions of this Corps marched no less than 435 miles in 27 consecutive
days. .

The task assigned to the French 2nd Cavalry Corps was to fill the gap
caused by the retirement of the Portuguese troops and to maintain
touch with the British 1st and 2nd Corps. Tt constructed point d'appuis
on the hillocks of Flanders on a line facing S.  This Corps bore the brunt
of the fighting on the 16th and 1740 ddem ; it was finally relieved by
French infantry on the 21st idem and went into rest quarters.

Between the 25th and 29th idem the Germans made two desperate
attacks on the line Mt, des Chats-Kemmel ; and the znd Cavalry Corps
was thercfore sent into the line egain at Mt. Kemmel. It proved a strong
support to the troops which had been tried by severe fighting and for 20
days held on to the positions confided to its charge, In spite of the severe
bombardment and the furious assaults of the encmy,

On May 27th, the Germans began their third great “ push,” this
time on the line Phon Forest—Rhcims ; they succceded in crossing the
Aisne and reached Chatean Thicrry and the borders of the Forest cover-
ing Paris, The French 1st Cavalry Division met the shock between
Fismes and Dormans ; whilst the 5th Cavalry Division operated in con-
junction with the 2o0th Infantry Division, the 1st Cavalry Division was
employed in filling up gaps in the line and in supporting the infantry
generally,  Eventually the Germans were brouglit to a halt for a second
time on the Mamne, and a new front was created by the Allics and was
held until July 13th.

The French 2nd Cavalry Corps was again called upon to Play a decisive
role in these operations.  On May 28th it was stationed in the region of
Aumale and received orders on that day to move southwards. By
forced marches it reached the line Bct?,hI'(IareuiI-sur—Ourcq on theevening
of the 31st idemr, and it subsequently took part, insupport of the infantry,
in the fighting in the neighbourhood of Dammard.

At the date of the German push " in July, 1918, the French 1st
Cavalry Corps (Féraud) was in rear of Gouraud's Army, in the region
of Chalons. \When the German Artillery opened fire against the front
Prunay Massiges on the night of July 14th—z5th, the 5th Division of
this Corps was ordered to the region of La Veuve, but the circumstances
having altered the move was cancelled. The German attack having
failed, this Corps was no longer wanted in the neighbourhood of Chalons
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and it was conscquently moved, 50 as to be in a position to support the
troops on the Marme. -

On the evening of the 16th ident, the Germans were on the line Nesie
© —le Repons—Montvoisin. The G.0.C. 2nd Cavalry Corpsissued orders for
2 concentric attack on Oeuilly to be launched at 11 a.m. next day, the
cavalry under Moinville being assigned to the scctor extending from
the River Marne on the right to La Cense-Carée {exclusive} on the left.
The attack began at the hour named, the artillery coming into action
as arranged, It was not, however, tilt 8.30 p.m. on the 18th idem that
the French Cavalry succceded in capturing Montvoisin; the loss of
Montvoisin rendered the position of the Germans, who were S. of the
Marne, extremely precarious. ' -

During the night of July 18th—1gth, the 15t Cavalry Corps was, for
tactical purposes, placed under the G.0.C. French gth Army. Orders
were now given for an attack on the heights on the S. bank of the Marne
to begin at 8 a.m. on the 1gth idem, the 5th Cavalry Division was directed
to cover the right of the infantry attack in the Marne Vailey. Towards
evening of the 1gth fdem this Division succeeded in establishing a hold
on the ground between Ocuilly’ and the Marne, S. of 'Echelle. During
the night of July rgth—zoth the Germans recrossed to the N. of the
Marne, The task allotted to the 1st Cavalry Corps in this sector was
at an end - it had played a conspicuous part in saving Epernay.

The use to which the cavalry was put in the operations connected
with the capture of Montvoisin oxhibits a true appreciation on the part
of the superior commanders of the art of handling this arm ; it shows
how well the lessons which had been taught in relation fo the employ-
ment of cavalry on the modern battiefield- had been learnt—(To be
confinned), : '

PERMANENT FORTIFICATIONS IN THE GrEaT WaR
{Western Front, Awngust—Qctober, 1914).

Cotonel Grosselin, the aunthor of the original article, points out in an
introductory section, that the true value of permanent fortifications
was not always appreciated by the public during the Great War. This
probably was due to the fact that a fortress which was considered impreg-
nable fell in the short space of 12 days.

In a succeeding section definitions are provided of the terms ficld,
semi-permanent and permanent fortifications. Explanations are also
given of the prominent fcatures of the several types of fortification,
and the various stages in the development of these types is traced
historically from the time of Vauban down to the present day.

The aim and objcct of fortifications are next discusscd. An extract
from Napoleon’s Nofes on the defence of Ttaly, written at Vailadolid on
January 14th, 1809, 18 given wherein he states briefly that the advan-
tage one hopes to obtain from the use of tortificd lines is © To gain time.”
The four short statements in which the Great Corsican gave his views
s to the circumstances under which permancnt fortifications should
be wiiized are also reproluced in the original article.
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Brief notes explain the successful use made of fortificaticns, in 52 B.C.
at Alesia, by Vercingetorix, and in 1799 A.D. at Acre (Palestine) by the
Turks, to gain time. 1n the first case the defence worksat Alesia gave the
Gauls time to raise and organize an army of 240,000 infantry and 80,000
cavaley ; and, in the secondd case the result was, as Napoleon himsclf
admitted, that the defence works at Acre alone prevented the Great
Consul from reaching India and proclaiming himself ' Emperor of the

tast”

Inafourth section, the author of ti originalarticle calfs attention to the
the fact that, in ali ages, a military commander who desired to seize a forti-
fied place has always carefully weighed the ¢ffort that would have to be
expended by his troops to accemplish the task proposed to be set them ;
and when he had finally arrived at a decisicn on the point he set to work
to make the most complete preparations from the technical point of
view to cffect his purpose. In order to give some idea of the efforl
that is required under the conditions of modern war, Colcnel Grosselin
briefly examincs scme of the important situations on the Western Front
in 1914, in which fortified places played a part.  He considors first the
defence of Liege {5th—1yth August). Ligge with its 25,000 men held
up the Germans for 13 days, inflicting scrious loss on them, estimated
by the besiegers at 42,000 men, which gives some measure of the German
cffort against this place. The defence of Namur (19th—z5th August}
is dealt with next. The Belgian 4th Division and the detachment of
French troops, which had taken part in the defence of this place, with-
drew from this region on the 23rd August. The experience at Lizge
made the Germans more cautious and they brought heavy guns, includ-
ing four Austrian 12 in. howitzers and one 16°5in, howitzer, The German
¢ffort at this peint is represented in part by the expenditure of 97,000
rounds, weighing some 7,710 tons and requiring 23 trains of 30 wagons
each for their cenveyance, The defence of Maubeuge (25th Angust to
8th September) is the Iast of the fortresses dealt with in this number of
the Revwe. The attack on Maubcuge was entrusted to the German
7th (Reserve) Army Corps and a Cavalry Brigade ; a Division {probably
belonging to the 7th (Active}) Army Corps} was in support and a Siege
Corps was alsc detailed to take partin the attack on this French fortress,
Maubeuge heild up 60,000 German troops for 15 days, who were thus
unable to march to the Marne.

The siege train employed by the Germans compriscd, infer alia, 12°5 in.
and 165 in. picces and akso the Austrian Automobile Battery of 12 in.
howitzers.  The casualtios suffered by the French garrison amounted,
during the attack, to 5,000 men, the remainder were taken prisoners on
the fall of the fortress, The Germans admit that they lost 12,000 men.—
(To be continued).

INCREASE oF Pay axp IxpIscipLiNg.

Major de Vallitre, the author of the original article, expresses the
opinion that of all the measures adopted during the past few months to
improve the position of the Swiss soldier, for not one of them was there so
little justification as that relating to the increases granted in the soldier’s

- »
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pay ; such a step was bound to create grave difficulties. By admitting
the principle that the pay of a soldier should be equal to the wages of a
{abourer, the road has been opened wide, it is pointed out, to all sorts of
claims and to political agitation in the army. The pay of a Swiss
soldier has, by stages, been raised from 8o centimes to 8 frs. 50 cent. per
dient.

Everybody agrees, says Major de Vallitre, that it was necessary to
improve the material comfort of the soldier and his family : there werc
many ways of doing this other than by the increase of pay. It would
have been preferable to increase the scale of rations, to provide better
guarters and to give aid o soldiers’ familics. The high pay is in the
majority of cases of no real benefit to the soldier or his family, it finds
its way into the pockets of the inn-keepers.

The effect of granting increases of pay has been to make the ©* question
of pay ” a subject for politico-military controversy to be exploited by
agitators. The principal mistake consists in comparing the pay of the
cifizen soldier with the remuneration of the professional soldier and the
wages of the labourer. It is quite right, says Major de Vallidres, to
give a high rate of remuncration to the volunteers who keep guard on
Switzerland’s frontiers and to those who devote their life-time to
soldiering. The pay of the citizen soldier has never been considercd
anything but an indemnity to enable him to make good the minor
wear and tear of his equipment. The confusion of ideas which has
resulted from the Federal Council acceding to popular clamour on the
question of the cifrzen soldiers’ pay is one which, it is expected, will
Jead to considerable trouble in Switzerland in connection with the
maintenance of discipline in the army.

NoTes axp NEws.

Switzerland —Regret is expressed that Colonel Wildbolz, who has been
in command of the znd Army Corps, has, for family reasons, been obliged
to retire from the Swiss Army.  The vacancy caused by this retirement
" s been flled by the promotion of Cotonel Steinbuch, commanding the
sth Division,

Criticisms are directed against the ** Directives 7 now being issued by
the new Federal Military Department to the Insiructional Staff respon-
sible for the training of recruits.  Itis suggested that these * Directives .
<hould be addressed to the medical officers in charge of recruiting and
not to the Instructional Staff. _ )

There are already indications that the Swiss Military Authorities will
look westward and not northwards for the model on which the Federal
Army of the future is to be organized and trained. Parties of Swiss
officers have recently been touring the battlefields of France and were
received officially in France by a high officer of the General Staff.  There
has also been a visit of a private nature to Verdun, arranged by onc of
the Officers’ Societies ; other private visits are to folliow. )

Portugal.—The terms of the Peace Treaty are briefly reviewed by a
special ecorrespondent, who lays emphasis on the fact that the most
recent Treaty of Versailles, unlike former treaties which have ushered in
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Peace, contains clauses the object of which is not exclusively {o regulate
the relations between the conquerors and the conquered, but also to
endow the whole human race with a new Law with a view to inaugurating
cordial relationship between the Peoples of the Universe by compulsion,
if necessary:. Napoleon's treaties, it is pointed out, werce framed in the
interests of a dynasty, Bismarck’s in the interest of 4 military autocracy
whereas the latest treaty is the first which can be truly said to have been
framed in the name of Liberty and Democracy—its foundation is not
laid on the doctrine that Might is Right, it attempts to provide protection
for the Smalf Powers,

Portugal has spent much of her treasure in the prosecution of the Great
War and a feeling exists in the country that unless Germany is made to
contribute towards the financial expenditure imposed upon the Portu-
guese people, the country will be ruined. The hope is expressed that
the Great Powers will sce justice done in this matter.

The number of the Revue under notice concludes with a list of books
received for review,

W, A J. O'Meary.

RIVIST.A bl ARTIGLIERIA E GENTQ,
' May, 1919. -
AUDITORY ZONFS AND ZONES OF SILENCE
(Concluded).

Another acoustic phenomenon which calls for special attention during
these years of war, is the so-called zone of silence.  Observations show
that intense sounds, such as those produced by explosion, are not always
regularly propagated, but there wecurs frequently an auditory zone,
a zone of silence in which the explosions are not heard, and bevond this
a sccond zone of audition. :

Now, for some timeé before the bresent war, the existence of a zone of
silence was noticed in different circumstances. Some examples of this
are given by Professor Munro in his work entitled : Zones of Silewnce in
Sound Arcas from Explosions, published in the American review already
quoted, During the battle of Perryville the sound of the first cannon
shots was heard at a distance of about 11 km., while General Buell and
his staff, who were at a much less distance from the battle-ficld were not

aware of the cannonading which lasted from five to six hours. This _

anomaly is attributed to the topography of the district and the direction
of the wind. In an explosion of about nine tons of powder that hap-
pened at Winchester station in Kentucky in 1884, the sound of the ex-
plosion was noticed at a distance of beyond 24 km., while the Chief
Engineer of the raitway and other persons who were at a distance of only
40 m. from the point where the explosion took place, and who were on
the platform of a wagon, only heard a slight noise, While the windows
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of the houses were broken at a distance of a kilometre from the place of
the explosion, these spectators were not aware of any effect of the con-
eussion of the air. These facts, which seem scarcely credible, were
reported by scientific men and confirmed by Professor Munro in the
review Nature.

The existence of a zone of silence which separates two distinct zones
of hearing is stated to be proved in twenly explosions that occurred
before the war, of which two were caused by artillery fire, four by dyna-
mite and gunpowder explosions, and the others by volcanic eruptions
in Japan. It was generally reported that the normal zone of direct
audition extended to about oo km.,, and that there frequently occurred
another abnormal zone of audition at a distance of 160 km., which ex-
tended to about 230 km, : and that bctween the two zones of audition
there was a zone of silence of about 60 km.

Eleven cruptions of the voleano Asamagana in Central Japan, 190g-—
1913, allowed of observations on the phenomena of a zone of silence ;
in the greater number of these cases it was decided that the zones of
silence. were of less dimensions than those of audition, and were grouped
in an approximately symmetrical manner around the area of the fall of
the cinders. The final result was of a very elongated and narrow form,
and developed approximately in the direction of the upper currents
of the air that traversced the clouds of smoke of the voleane, a direction
which oscillated between north-east and south-west.

Of other explosions which presented phenomena of zones of silence
there may be mentioned that of Hayle {Cornwall) in 1G04, of Ferde
{Westphalia) in 1903, of the Jungirau railway in 1908, of Wiener Neustadt
in 1912, with external zones of audition at the greatest distances of 144,
179, 179 and 298 km.  Another quite recent examplc is the very violent
explosion which happened in London on the 1gth January, 1917. The
interior zone of audition, with the very exceptional form of an L, extended
to a distance varying from 1g to 104 km.; the intermediate zone of
silence had dimensions varying from 26-to 86 km., and the greatest
distance of its exterior limit from the point of explosion was about
g6 km. ; the exterior zone of audition was situated with a longitudinal
axis towards the north of about 210 km. and transversc axis of 88 km.

There being no doubt as to the existence of a zone of silence how is
this phenomenon to be explained ?

Some have desired to found an explanation in the transmission of
sound through the earth ; if it can be supposed that the sound is heard
over a particular geological formation, and that after a certain space
covered by other formations, it is transmitted through a vein to a
distant observer, while in the intermediary formations the sound was
not heard.

Munroe cites some examples which seem to confute this hypothesis ;
and Esclangon abserves that the phenomenon of a zone of silence happens
when the sound is noticed not only on the ground but also in the atmos-
phere at great heights, such as in the case of firing against aircraft.

It would seem then that perhaps the geological nature of the soil may
be excluded as a cause of the phenomenon, and Esclangon proposes an
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explanation of a more general character. It is known that the atmosphere
is the seat of important movements which vary according to metecrolo-
gical conditions ; the wind changes frequently in velocity and direction
according to the height of the strata from the ground. He therefore
deduces that given certain metecrological conditions due toc movements
of masses of the air, the scnorous rays may be affected by these
conditions.

To show a practical case :—Above a stratum of calm air there may be
found ancther stratum animated by a velocity that increascs accerding
to its height from the ground; the sonorous rays starting from the
origin of the sound and dirccted upwards mect this wind zone and are
bent downwards and directed towards the ground. This is especially
the case in the zone situated at about 13,000 m. from the ground,
due to special circulation of masses of air independent of the movements
of the lower atmosphere,

The extension of the zone of silence and the conditions of audition
depend upon atmospheric conditions, on the velocity of the wind fand
the depth of the atmospheric stratum in which the wind blows, ctc.
Together with these conditions there is another cause for the pheno-
menon, viz., the higher temperature near the ground, a cause well placed
in view by Schaffers, Davidson, and in Japan, where the zone of silence
is ascertained to be regular during the warmer mon ths of the year,

In the pages of the Meteorologische Zeitschrifi many cases are cited
of important strategical events being decided by the sourd of cannon.
But it is necessary to eliminate alt possible causes of error in order
to obviate deception. It should now be Gpportune in a time of peace to
undertake with rigorous scientific criticism a serics of aumerous trials
to ascertain in different localities, by day and night, and under varicus
meteorological conditions, etc., the cxistence and the laws of sound.
To terrestrial observation shouid be added those made in the air, now so
much facilitated by the means of acrial exploration.

E. T, TUACKERaY.
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1 O Adzes, carpenters . - Ve 8 56 O DBrushes, tar, long .. .. . 12 - ] 130 O Nails, wire, iron, grooved, 5in.,, cwts 3 O Steel, tool, grade “ B "' :—
2 O Anvils, 1} cwt. - .o - 3 ‘ 57 O ., ., short . - 6 ‘ 13r O ,,  wire, iron, grooved 3 in., cwts. 1 197 Flat, 1§ in. X }in, lbs. .. . 28
3 O ,,  3cwt, .. . .. .. 2 58 O . sable, writing, duck lalge - 6 132 O. N'ulpullus . 3 198 Sqguare, $in,, Ibs, .. .. ‘e 28
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8 O ,, -screw, 2in. .. .. .. 3 O Chests, tool, filled :— _ tons sets .. 8 100 {t. . 4
9 O ., . r}in. .. . .. 3 | 63 ~ Bricklayers and masons .. .s 4 137 O " for ]acks, hydraulic hftmg, . 203 I " measuring, steel, 1oo [t 2
1o O . ' rin, .. .. . o 6 | 04 _ Carpenters .. ‘e .. .. : 4 - 40 ton, sets . ‘e 4 204 O - Tar, coal, 40 gall. casks - . 3
i1 O ’ »  Fin. .. .. . 12 .t 05 Plumbers .. . . , I 138 Paint, lead, red, prepa.red for use, cwts. .. " Io I T1mbel ~—
2 O . ,  4in. .. .. . 18 | 066 Smiths . e .. : 4 - 13 II DTPevee .. . e 4 : 205 IFor anchorages, 12 in. or over dia-
13 O ” . Bin L .. . : 18 ' 't 67 O Chalk, white, 1bs. . . e I 140 12 Piledrivers, h'md [mmes 2.4 ft with : | meter, 24 {t. long . 6
14 O o, Fino .. v e 12 1 68 O Clusels brick, 18in. .. .. 12 15 cwt, monkey, complete . 10 2 ' 2006 - For anchorages, 12 in. or over dia-
15 O ., . $in., .. .o .- 8 6g O " cross-cut, 8in. X rim . 12 41 E Piledriver, with 8 h.p. Lister engine : meter, 16 ft, long .. .o 4
16 O Axcs, felling .. .. .. ce 12 70 O ,,  firmer, 1}in. .. . e 12 : and friction winch .. .. .. I 207 - 16in. X 8in,, F.R. . .. .8ooo
17 O -, pick, helved .. . .. 24 191 O n hand, cold Iin, X 10 in. .. 12 142 L DPile rings, 9'in. e .. 100 208 I4in. X 12in., F.R. ‘e .. 2000 . 100
18 O Bags, sand .. ‘e .. ‘e ' 250 - 2 E Clips for 3in. wire rope - .o 1000 8o 143 E 1zin. .. .. .. 100 209 I2 in. X 121n, F.R. . .. 12000 8oo
19 O Bars, pinching . e e 12 "t 73 O Cordage, manilla, 2in., fms. .. .. 500 144 LE Pile shocs P . ‘e 1000 210 Iz2in. X 6in., F.R. . .. 5000 400
20 O Barrows hand, single ' 6 74 O ye 3in., ,, .. - 500 145 O Pliers, side-cutting, 8in., pan's with . 211 10in. x roin., F.R. .. .. 17000 400
21 O Raskets, tool, web-handled curCular : : 1 75 E Cra.ncs I ton, hand .. 2 .. I cutters . e - - ! . 212 Ioin., X 5in, F.RR. .. .. 2000 250
carpenters .. .. - 6 76 L 4ton, - ,, . - . 3 _ 146 O DPosts, picket, 5 11: . e ‘ 100 213 . 91nI X g9in., F.RR. . .. 12000 400
22 E Belting, balata, 3 in., Iect .. .. 40 77" O ClOWbaI'S 5ft. 6in. .. .. Iz S 147 O Pumps, lift and force, complete W11:h 214 g in, >< 6in., F.RR. .. .. 2000 100
23 E Belt fasteners .. .. .. 20 | 78 E Cubes, steel 3ft. X 3ft. X 3 it .. 16 . 6o ft. hose .. . .. .. 2 215 - 9in. X 4in., F.R. . .. 435000 1000
24 E ,, composition, lbs T .. 5 , 79 E Cylmders acetylene .. .. 150 10 148 ‘E Pumps, engine- dnveu 2 ~ 216 gin. X 3in., F.R. .. .. I5000 I000
25 E Bench, c1rcu1ar saw .. . .. I A 8o I - oxygen = . .. .. 300 20 149 LE Railwvay sleepm hand bormg machmes ' 217 gin, x 2in., F.R. . .. I0000 I000
26 L b blades, 18in. .. 3 : 81 E Derncks steel lattice 30 ft. .. .. '3 -1 with bits .. . . . 4 . 218 6in. X 6in., I.RR. .. .. 22000 200
27 O B].OCI\S anvﬂ 1}-cwt. . .. 3 - | 8 E Derrick poles 6in, to ro0in. diam. ; 150 O DIRods, boning sets | 3 210 4 in. X 3in., F.R. .. 4000 500
28 O ' tackle, G.S., 3 in. cordage, ‘ ' 20 {t. long, wooden 2 151 O ,»» measuring, common, 6 IL - 6 ' O Tools, screw-cuttmg, bolt and nut —
double .. .. .. 4 83 E ’ 12in. X I12in, X 4 ft, 1.1m- Ny o 152 E Rollers, fixed, launching, special (Go ft, 220 Chests A filled 1
29 O ,,  tackle, G.S., 3 in, cordage, , bers for ' 2 _ : spans) : 4 221, . . BT 2
treble .. .. - 12 84 E rings, with shackles, for tlm- ' 153 O »  ground, 2 ft. X 5in. dmmetel 16 222 Lo ecr ‘e I
30 O " tackle, G.S., 3 in. cordage, : - . ber derrick . 2 . . 154 E .» oak, gin. e .o 8 - | 223 O Trowels, masons, 15in. .. - 12
snatch .. .. 6 | 8 E =, straps .. .. - 2 O Rope wire :— 224 O Turpentine, galls. | 2
31 O . tackle, G.S., 2 in. cordage, 86 O Dogs, R. and S., 12 in. straight 100 155 ~3in.,, fms. .. - .. 6oo 225 O Twine; whipping, 1bs. 6
: double .. .. 40 10 18 O Y Y5 in. | . 50 150 3 in. (IOO fm. lengths) .. 5 226 O Vices, sta.ndmg, 36 1b. -2
32 O ) tackle, G.S., 2in. cordage, . - | 88 O Drifts, taper, 3in. .. ‘e -~ 6 157 2 in., fms. .. .. .. - 720 | 227 O VVedges sawyers, 7 in. .. 4
treble .. ce e 4 - & O ) e gin, ' .. 6 . 158 O Rules, G S., fourfold .. . 12 , 228 E Winches, 1 ton .. . . 20 2
33 O »  tackle, G.S., 2in. cordage, go O ,, no Fin Iz 150 O 5, masons, plumb 2 ft, 61 in. with _ w | 2290 E , ¢+ aton .. 6 I
~ snatch ., . | 6 L 91 O - Fin, . 12 C bob . .. . 6 230 I ,, | 3ton, small .. 6 I
34 L ,» . wire rope, 3in, double 4 in, : L 1 92 O Dr1111ng machme, hand, ‘metal . 6 160 O Saws, hand . e e 8 ' 231 L D 3 ton, large .. 8 3
_ sheaves .o - 2 S 93 O Drills, 1} in. x #in. for a,bove, scts of iz - 161 O ,, cross-cut .. . .. 12 232 E v 5 ton . . 2
35 E v wire rope, 3in. treble 4 in, . a4 O Files, bastard round, I0in. 24 162 O Scales, mathematical, Loxwood, No ' ‘ 233 E \;Vas'hers 3 in, square x frin, {or 111
sheaves . . 16 9s O ,.  ,  square 8in. . 12 10, sets © .. . . 3 ' : . bolts .. 4000 400
36 E ,»  Wire rope, 3in, sna.tch I4in, - 96 O ,, regular cut, half-round, 14 in. 2 163 O Saws, hack, 1oin, .. ., . 4 234 E ,, ¢ 4in.square X }in,, fortin, -
sheavcs T, - ' 12 97 E Flares, pmtable, 1cety1ene ve T e 50 : 164 O ., hack, blades .. .. .. 24 ‘ ! bolts .. .. 4000 400
‘ (6 for 98 O l“orges, field, G.S. . .. .. 2z : 165 O Sets, saw, hand., .. e 2 235 IE taper, for ¢ in. bolts ‘e 5000 100
10 ton . 909 O Forge, double bellows .. . . .. 2 1166 E Shackles, 24.in. e . . 8 236 E ‘,” o for 3 in, bolts .. .. 5000 200
0 | ' load) 1co0 O Grease, lubricating, yellow, lbs - - 10 . 167 K ) I} in, - . .. 12 237 E ,: ,,“ for 1 in. bolts .. 5000 200
37 E . wire rope, 2 in, double, 10in, o1 O Grindstones - .. .. 2 168 E , 4 in. or }in. - 12 238 O Wlenehcq pipe flatlink, }in.to2} 111 R
~ -+ sheaves ., . 24 102 O Hammers, claw, 32 oz. ‘e 12 169 O Shovels, R.IE. .. . 50 239 ! . |
38 I " wire rope, 2 in. tmble 10 in. . . 103 O »»  smiths, sledge, 10 lb .. 18 |- 170 I Slings, wire rope, 2 in. >< 6[1. long 12 240 )
) sheaves .. ., 24 104 O ’ " uphand, 7 1b. .. 18 . 171 £ ., wirerope, 3in. X 101t. long . 30 20 241
39 E .,  wire rope, zin. snatch, 101in. , 105 O ~ masons, mash ‘e - 24 b 172 It . wire rope with hooks and rings, o | 242 ¥ '
sheaves .. .. 24 |16 0 IIandles, file, m1ddlmg ' e we 50 double, 4in. X 12it. long - 4 B -2 T
40 O Boards, drawing, double. eleph'mi e 3 | 1070 Handspikes - ..ocone e L0020 L {173 E ,,  chain, with hooks and rings, l | T 1
1T Bolts, with nuts-and washers, hexagon ' 108 L' Hooks, lug e . 2 single, #in. x 61t long .. 3 245 \'
head r— . | 109 O Instruments, drawing, GS sets . 3 ' 174 B ,,. chain, with hooks and rings, 246 '
41 Fin. x 2fin, .. .. .. 20000 J10 O » drawing, R. L., Mark I 3 . _ double, }in. X 12 ft. long | 3 247
42 $in, x gin. .. .. 8000 1 B ]rleS ‘hydraulic, lilting, q0ton .. . 4 175 'O Spanners, adjustable, 15 in, . 6 248
43 din, x 12im. .. .. .. 4000 | 112 L » railway, French pattern, 6 ton 12 176 O )y . I1in. .. .. 3 249
- 44 #in, X 15in, .. e - .. 8ooo0 11x3 I »  lilting and traversing, with foot, . ) ‘ 177 £ » - Jbox, 1}in. .. . - i I2 250
45 Fin, x 18in, .. o .. 4000 100 . . Iz ton : \ 2 178 E b oo iDL T 6
46 -'f in. )5 21 1]1. e e . : 4000 100 - | TEq ].'; " llff:lllg and tr. aVCrSIIlg, h.Yd] a.llllc, : 179 IZ ’s Set 7& in, and .? ln 6
47 “din. x 24in, 4000 ' " French pattern, 20 ton, or o . 1180 E » box #in, 6
48 E Bolis, ,;m diameter, heads and ends ) 'G5, 22f4ton.. .. . : 2 181 E X sct, 1,}11'1 and 11;111 . 12
- for, with nuts sets . .. 4000 100 ; - & Joists, R.S.:— ‘ : L : 182 I Splkes boat, ﬁm X roin, .. .. 2000 2Q0 Sionalure
49. E - ,, #in cllameter heads a.nd ends ’ oI5 Jzin. X 51 X 32 Ibs., 22 ft. long 200 72 {183 E » dog, ‘1“111 X 4in; . <o 1000 I00 [ eerereerneareeanenirntraaEIIOnE tDepots PEHACreeereeees rrnnm— N
' for, each 12 in. long, with nuts, - 4116 -~ r0in. X sin. X 30lbs,, 20 {t, long 590 72 184 L »  cut, 3 in, X 8in, "~ .. .. 1000 I 250 .
sets .. . . 20000 200 1117 - 9in. X 4in. X 21 lbs,, 181t, long 500 72 . |18 E , ,, #in, X 7in. .. .. -10000 | 500 , : : ,
50 E ,, %in, diameter, heads and ends : ' . “ ﬁg o LamSPJSn bﬁa‘z}nllr;); lrfnlgﬂ’ 164, long 500 7: o , Igs % Serews, ceach fin. X gm o e 2000 1 100 Dt evsenvene e DR R
for, each 13111 long, with nuts, g | 1720 O Lanterns, bull’s'eye e ee s 6 : o ng 0 Spunyam C;;fts?) m_ X it ! 302 } State Army or Base Park and No, of depots, ¢.g., Second Army, 1} depots,
: sets . : coo 200 1121 O Lashmgs. 2 in,, 6 fms. .. A 20 - 189 O -Squares, carpenters, 12 1n - | NoTg.~~This statement should be forwarded to the Engineer-in- “Chief on the
51 E ., 1in, diameter, heads a.nd ends . o | 122 O Lines, Hambro . L 12 o |90 O Staves, levelli 1y £t, ' last day of each month, or at any time when it is necessary to
. L for, each 18 in., long, with nuts, ' ' o 22 O Leve]s FS., 4ft. , L 9 veilng, T4 T ST demand eguipment.
| 123 ) 4 v . - 6 191 O Steel, mild, round, 1 in., cwts. .. o1 e quip
sets e .. . .. 40007 200 .. 1124 O ., sp1r1t rule .. .. . - 3 : 1192 0O . %in, cwts. Loy Bridging stores in army area should be inciuded in Col. 7 though they
2 E ,, - drift,$in. x 24in. .. .. 2000 200 | 125 'O ., telescopic, x5in. . .. .. 1 . . Jde3.0 . 0o” tin,, " owts, e are not at Depot. .
53 E ., &in. x 20in. ., .. 2600 200 - { 126 O. Marline spikes .. . o '3 g4 O . " Ein cwts | I Stores that can be easily obtained locally should not be included in
54 O Braces, ratchet, 18 in. s 6 | "} 127 O Mauls, G.S,, helved .. . 12 195 O .. an,éles i}m X 2kin. X Col. 8.-
55 O ., 18in, drills, 1} in. to o 1728 O Mallets, carpenters . ‘ 12 " 1in.in 12 ft. lengths (for kerbs) 300 1 20 An Army Bridging Depot is composed of three Sect1ons, each Section
a ‘;}; in., sets .. ce e . 12 h12g° O Naﬂs wire, .iron, glooved Gin., cwts. _ 3 1196 O k I ) consisting of the Stores detailed in Col. 5. ’

‘-j',, -m11d plate gm X I0in,, cwts 40 . .




| | . | 'ROAD AND BRIDGE MAP, | | | |

. | | SHOWING ROADS NORMALLY SUITABLE FOR MOTOR TRAFFIC, ROAD BRIDGES, AND LIGHT RAILWAYS. | S . |
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MERRYWEATHERS’

PATENT

“HATFIELD” PUMP

IN STATIONARY OR PORTABLE FOBM.

Spocially adaptead for
working with
Elactric or Pstrol
Motor.
Constructed I
geveral sizes
genowned for its
graat {ifting powers
without priming device.

An efficient high
pressure pump at

- T law cost,
o A s Write for particulars.

MERRYWEATHER & SONS

FIRE ENGINEERS,

GREENWICH, S.E., LONDON.

Patent No.
11376]15.
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AS ILLUSTRATED FULIL HUNTER,

£5 7s. 6d. £5 0s. 0d.
THE " Military ™ L i Watch tllustrated iz fully lumingus st night, and is
contmined in a one-picce solid silver screw cace thet vaakes it dust and derap-

praof: it is fitted with & palent corer to profect the glass. An accurals timeksoper, this
walch is indiipensable for Naval or Military Sarvice, being of higheat anality and of

proved refinbility.
THE

GOLDSMITHS & SILVERSMITHS
COMPANY LEP o e b
112, REGENT STREET, LONDON, W.l1.




HARBUOTIS
PLASTICINE,

THE BATTLE OF VIMY RIDGE WAS PLANNED ON A MODEL
OF THE DISTRICT MADE WITH PLASTICINE.

Write to us for particulars of this splendidly Historic use of Plasticine,
they are of absorbing intecrest.

There ic nothing better for all Linds of Topographieal Work, Relief
Maps, Petails of Architecture, ete.

HARBUTTS pLASTICINE LTD-, London Showroons :
109, BATHAMPTON, BATH., a4, LUDGATE HILL, EC. 4,

G. E. CARRINGTON,
. For mauy years Master Tailor, Royal Engineers,
TAILOR & MILITARY OUTFITTER

53, HIGH STREET,
OLD BROMPTON, KENT,
And at CARLTON HOUSE, REGENT STREET, near Waterloo Place, 8.W.a,

HQURE OF BUBINESS:—
Old Brompton, 8.30 to 7.307 Saturdays, 830 to 5
Onriten House, 11 to 83 Baturdayw; 1t 4o 1.

NOW REALDY.

VOL. IIL

History of the Corps of
Royal Engineers,

BY

COL. SIR CHAS. M. WATSON, K.CM.G., C.B., Lafe RE.

This Volume continues the History of the Corps from Vols. 1. and 1L,
by the late Major-General Whitworth Porter, to 1912, and is bound
uniferm with the other volumes. It contains 418 pages, with Photo-
gravure of the late Field Marshal Sir Lintorn Simmons.

Price : Members of the R.E, Institute, 7/~ ; Non-Members, 10/6.
Post Free.
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