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WATER SUPPLY OF TRO PS

By BRIG.-GENERAL R. P. T. HAWKS EY, C.M.G., D.S.a.,
CHIEF ENGINEER, 1ST ORPS.

Water Supply for troops in the :ield ivides itself into three
-categories :-

(a) When at rest.
(b) Tactical, or in preparation for conce tralions or offensives.
(c) When on the move.

The two former categories merge int one nother, and the require-
ments for (b) should, as far as possi Ie, be foreseen in making the
provisions necessary for (a).

2. iThe allowance per head is: -pe man 1 gallon per day; per
hors~ or mule--ro gallons per day; per c mel-20 gallons every
thirdl day, and these amounts should b ca1cu ated for in (b) and (c).

Tlie allowance per man and horse m y, for ertain definite purposes
and over very short periods of a day or two, b reduced to half a gallon
and five gallons respectively, but as a rule b th should be provided
with as much water as they require, w thin r ason.

Tl1e theory that men and horses ca be tra'ned to use a very small
amOlimtof water is not a sound one. I is be er to start an operation
with men and horses in the pink of c nditio than in a half-starved
statef Therefore, in arranging for (a) team unts should be consider-
ably increased. But when this is an lysed, the increase, except in
very hot weather, when a horse may rink s me 12 gallons, or even
more, is due to the requirements of len 0 ly as regards washing,
disinfection of clothing, and similar pI poses.

3. The "Division is divided for wat r pur oses into four groups,
viz :-

Div!' H.g. Group. 3,900 3,900 31,200 35,100
3 Brigade Groups (each) 5,000 1,5 () 5000 15,300 20,300

The total requirements of a Divisi n, on his scale, are therefore
95,400 or (say) 100,000 gallons per da "

The above figures are approximate r an Indian Division, but are
near enough to facts for water purpos s. A ritish Division requires
somewhat less. Corps Troops vary in numb r, but may be taken at
10,000 men and 5,000 horses.

4.. Where open water and flowing st earns xist, and the red, white
'and ~lue flags can be used, no particul' diffic lty need be anticipated,
,but \Where every drop of water has to be dug for, or lifted from



wells 100 ft. to 200 ft. deep, quite a diff~rent proposition presents
itself.

5. The water distribution unit for animafs is :-
I L. & F. pump, complete wit hose'.i
I trough, canvas, 600 gallons * (ndminal, but really some 350

gallons).
This unit, provided too great a liuty i~ not put on the pump, can

water, with good management, srme I~O horses, or 54 camels, per
hour. It should be noted that on[y 18 camels can use a trough at
one and the same time, and each r~Iay ta~es 20 minutes to water.

Each watering should be calcula1bd as f~,'r 2 hours. Therefore each
Brigade Group requires a minim~m of .5 units, and the Divl. H.g.
Group requires 9 units, where it if esse:q.,tial to water entirely from
t.roughs. As the watering is ver often widely distributed, and as
sometimes" where the source of supply is insufficient for a unit
supply, a Division should carry n' less than 36 units, or 12 per Field
Company, of which some must b applied to mens' water.

For men the tank, canV'as, 2,30 ll', gallqn (nominal, but really about
1,500 gallon) is required, for co lectioq and chlorinating purposes,
and some 10 of these are require per Division. The actual number
depends greatly on how many ater c~rts or other receptacles, in
which chlorinating can be done iequall)f well, are carried.

6. For storage, while at rest, l~rge canvas bucksails, 30 ft. by 30 ft.,
specially proofed, and holdin~, \yhen ~ounted on timber frames, or
dug into ground, some 7,000 gall~ns, ar¢ often used. It is, however,
highly desirable, in order to econpmise ip these and in the 2,300-gallon
tanks, and also in 60o-gallon tro#ghs, a~so if the duration of a halt is
likely to justify this course, t? construct masonry reservoirs, and'
wooden or even masonry trorghs, ~n order to save the canvas
reservoirs and troughs for mobil!e w.se. '

7. Similarly, while at rest, it i$ extremely desirable to withdraw
from use equipment pumps, al!d replace them by other pumps, in
order that when a move occurs~ all equipment shall be in first-class
order. "

8. Where water has to be d*g for, it is not a practical proposition
to expect a Division to be wat¢,,red the night of arrival at its destin-
ation, where water occurs at more tl~an 6 f1. underground. Where
this state of affairs occurs in! sandy soil, a great strain is thrown
on the Royal Engineers, 4nd it i may be necessary to carry
specially designed well liningsi of corrugated iron on timber framings,
making a well of 6 ft. by 6 ft. !

Where the soil consists of 40arse sand, perforated driving heads,
known sometimes as spear po~nts, sUl)1kby means of the Norton Tube
monkey, may be used in cOfjuncti~n with the L. & F. pumps, but

I) The method under which t~is 'gallonage was arrived at is not known.
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thes~ are disappointing in fine sand or in cla or ordinary soil. They
are specially useful for obtaining dri king ater for men, as the risk
of pollution is decreased by their use.

The Norton Tube sets are especia ly val able in such cases in
testirg the depth of the water, b t as eans of supply, their
yielq. being only some 200 gallons per hour, t ey are not of much use.

Sijallow wells may be expected t yiel from 300 to 500 g.p.h.
and therefore some 20 wells per Divis on are necessary.

9.1 Where water is at depth below the r ach of a L. & F. pump,
ther~are two possible means O.f !if ing, uring operations, with
grea speed from open wells :-(a) L. : F. p mps in series, or stages;
(b) I ater bags (with valve in base).

I(a) is placed out of court at onc , whe e the n.ecessary stagings
are not in existence ;

I(b) is always possible, and is t e best and quickest. With a
good depth of water in th well, ater at roo ft. may be

i drawn up at the mte of up ards <If ',000 gallons per hour,
I with a 20 gallon bag, by m n or ~orse power.

Tle last six inches of a well alway give he greatest yield. The
valvb in the bottom of the bag can eal wi h this, but more slowly.
Thitl means of lifting water from dep his, n the whole, the most
effic ent when speed of erection is co sidere .

T e yield of a deep well may e any hing from 500 to 3,000

gall ns per hour, or even more. A lDivisi n must, however, with
suc~ sources of supply, be considerabl dispe sed where yields are not
greajt.

Where more time is available, a hain elice pump, driven by a
5 h.p. engine, yielding, at 150 ft. dept ,1,200 gallons per hour, is most
usefjJ.I,and takes only some 2 hours t erect. Where still more time
is available, a deep well pump (pret rably ith a ball valve), driven
by ~ 5 h.p. engine, yielding at 150 ft: depth 1,000 gallons per hour,
may be used, but this takes 9 hou s to e ect, and is therefore not
of much use in rapid operations.

~

.. Where bore-holes are met wit , it is often the case that the
pu p is either in working order or an be uickly repaired, but the
engi e is destroyed. The Lister type engin , of which each Division
should carry two, can be used in such cases. An Isler pump is useful
for bore-holes of 5 in. or upwards, but for sm ller bores an Isler p11mp
fitted with ball valves might be f01 d sui able. Clack valves are
unsuitable.

I I. Where native-owned engines a Id pu ps are found, it is often
the pase that the owners will have r move the magneto, and other
essebtial parts. A little peaceful pe suasio , with the promise of
water for the owners' use will, as a ule, p oduce the missing parts,
when all will be well.

12. Engines and pumps erected b the nemy cannot be relied
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upon. They are found, as a rule, In a wr,.ecked condition, except
where an advance has been so rapid s to upset all arrangements for
destruction. It is unsafe to rely upo them ifor supply.

13. In preparing for a concentraqon, th~ supply from a well or
bore-hole should be arranged at pe~ Brigade Group or Div!' H.g.
Group, provided always the well or I bore is of sufficient yield, and
should be piped to the site of dist~ibution. Each Brigade Group
should be provided with 6 water ~oints for troughs, and I water
point for men .. The former may con~ist of 3 standpipes with T head,
not less than 30 ft. apart, to deliver ipto eqqipment or other troughs,
and the latter should be a stand pipeJo deli"ver into water carts, or it
may deliver into a canvas tank, fro~ whicl,1the water is pumped by
hand into water carts, fanatis or other i receptl1cles .. (Fanatis are boxes
of galvanised iron or copper, of 10 to IS gallons capacity, for camel
paqk transport). The distribution fo~ the Jl)ivl. H.g. Group is larger
in proportion"

Water prepared for concentrationis in offensives must be so sited
as to comply with tactical requirements.

As a rule, a Division in the attaek is di1stributed in depth. The
extent of front and depth depends ~ntirel1 on the conditions of the
campaign. An average distribution is by Btigade Groups, the leading
water point being about one mile in irear of the front line, and suc-
ceeding Brigade Groups and Div!' H.Q. Grhup water points being at
intervals, towards the rear, of as mJch as <Dneor two miles. Where
very large masses of troops are eng~ged these intervals must, doubt-

I ;

less, be reduced very considerably.
In the event of an offensive being directed towards a country

devoid of water, except such as can ije easily destroyed by the enemy,
it may be necessary to allow for t~o or even three Brigade Groups
per Division at the most advanced Mrater 1;I>0int,in order that, if new
water is not taken beyond the frontlIine, it may be possible to send
back to the most advanced prepared1water (point. These water points
may be wells or bores, either existing arid developed, or specially
.sunk, or pipe lines may be specially! laid.

When laying pipes for tactical pJrposes (b) or domestic purposes
as in (a) the general rule is to esta~lish the pumping installation at a
suitable source of supply as far bac1~as possible within reason. Such
distance will, of course, depend on the ptmps or head available, as
well as on the supply of pipes and ~pecial$.

Anyway, by adopting this rule, tije headworks or pumps are placed
in the safest situation, and as free as'possible from shell fire or capture.
When laying a pipe line it is as we~l to lo~k forward to the possibility
of extending it in the event of an advance, and to leave T's for use
in the event of a retirement. W~ere wl=lllsor bores are used, they
should be specially chosen for thd suitability as regards invisibility,
both of the site itself and the approaches.
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T~ese remarks apply similarly to th dome tic supply for a Division
in tl~e line.

14. Pipe lines may be laid from a source 0 supply behind the front
line, to provide a supply to troops who ave gained their objec.
tive. Where accurate contoured m ps exi t the matter does not
present any great difficulties, but whe e hea s have to be guessed at
it may be necessary to erect relay set at int rmediate points.

The actual laying and screwing u of th pipes does not present
any great difficulties. The success 0 the e terprise depends on the
speed at which pipes can be transp rted t site and the extent to
which the enterprise has been organis d be~ rehand.

An example of the organisation f a p'pe line construction is
appended (see accompanying Plan). The source of supply was a
larg¢ river, and a triple ram pump Id 12 .p. Robson engine were
used. The delivery was 4,000 g.p.h. a, inst a head of 200 ft. The line
was laid and bucksails of 70,000 gallo s cap city erected in 81' hours.
The, work was carried out within f n vie of the enemy, but no
intei'.ference was attempted. Labour sed w s almost entirely Na.tive
Egy, tian.

I . It has been found necessary, here roops are expected to
move through an absolutely waterl S8 co ntry, to provide Water
Convoys. A Division, at the rate of ~. gall n per man and 5 gallons
per horse, would require 4,400 fanati of 12 gallons each, carried on
2,20~ camels. The filling of these at peed ust be arranged for, and
can only be done with the use of relia Ie pu ps and perfect organiza-
tion~ In addition to the filling of fana is, the camels which carry them
havd to be watered ..

16. In some countries, especially those possessed of an ancient
civilIzation, most of the old native ells w 11 be found to have very
small yields. Where time admits, th se sho ld be cleaned out. As
an ~xample, no less than 24 ft. of ludge has been removed from
a well ISO ft. deep, with the result that he yield was increased
from 300 to 3,000 gallons per hou. To effect this clearing out,
pumps with ball valves, and tripods ith b ckets, are essential. A
borihg outfit is most useful for this pu pose.

17. Reports on water, when fou d, sho ld be sent to H.g. of
forrrtation without delay. The yield of a ell cannot be accurately
gauged without observing its behaviou over period. It would suffice
in the first instance if the number () troo s watered at the well be
stated and the opinion of the report ng 0 If the opportunity
occurs, this report can be amplified la er.

1$. Where a country of springs 's occ and information is
indifferent as to the minimum yields, hey s ould be gauged from the
commencement of occupation, in 0 der t at an estimate of their
minimum yields may be made. T e yiel of a spring sometimes
reduces violently down to a minimu .l abo t half way through the
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dry season, at which level it remain~ constant. The behaviour of
springs varies, of course, in different fortnations and different. countries,
so tlilat no known rule applies. I '

19. The essential conditions of a witter di~tribution area are :-
(a). Fairly level site.
( b). Sufficient room for barrackin* a certain number of animals in

preparation for watering. i .

(c). Easy ingress and egress.
(d). Lines of troughs not less th~n 30 ft. apart in the clear.
(e). Animals should enter trouglis at one end, and leave at the

other.
(I). The supply to any trough ~ust be sufficient for maximum

number of animals waterirjlg at that trough.
If, for instance, a troughl is 1Oe) ft. long, and will water,

therefore, 68 horses, using bothl sides, at one time, the
supply to this trough shoul<libe not less than 68 x 4 gallons
=272 gallons in ten minutes,or at a rate of 272 x 6
=1,632 gallons per hour.

,(g). In some soils the standings rpust bElhardened.
(h). OverHow water must be dra~ned otto

2Q. The general conditions of wate~ " tactfcs" or Ii strategy" (for
want of a better word) seem to be as Ifollow$ :-

(i). In a illative country, where ~ater <'jxists at depth, and deep
wens exist :-

(a). With fast moving troops~-which implies fast retirement
of the enemy, and that they have not destroyed the
wells-water bags mU:stbe used;

(b). Where the enemy retires mortj slowly, water bags may
still be used, but to sa~e the !endless wear and tear on
ropes and bags, power-driVien Chain Helice pumps
may be used. :

(ii). Where water exists at derth, in. a native country partly
exploited by Europeans, it will ~e found that open wells,
both native and Europeani and bore-holes exist.

(The European open wells ~nd the: bore-holes will be found
fitted out with power pumps, som~ ready for use, and some
in a worn-out condition) >r-

(a). With fast moving troops, the Qpen wells can be worked
with water bags, th~ pow~r pumps must be put
in order quickly, and where necessary engines must be
provided to work th~m. Irhe engine will be more
often found not fit f~r use ~han the pump. Hence
5 h.p. engines at the rate of two per Division should
be carried.
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(b). Where the advance is slo er, a considerable amount of
labour may be saved y carr ing one Chain Helice
and one Isler, or simila pum ,per Division.

It may be necessary t carr some spare parts of
engines and pumps m st like y to be met with.

2I. Where water is met with at 20ft. or less with moderate
certa~nty and conditions are generall suita Ie for quick boring, a
prop~rly organized and equipped Bo ing ompany or Section is
essential, where troops do not move 00 fa t, and usual long halts
are made, and for L. of C. purposes.

Where a Boring Section only is pro ided, t should be attached to
the 1l10st suitable A.T. Coy. R.E. at t e hea of the L. of C. The
Bori~g Company or Section should h ve a cess to the machinery
shops" and should have a special agent statio ed in these shops.

22.! On a new line formations must b folIo ed up for consolidation
purp6ses by A.T. Coys. R.E. equipp d wit pumps of from 1,000
to 3,<1100g.p.h. capacity.

23.' When an Army has to use powe pum s, and other machinery,
a. we~,lorganized repair shop is an essen ial. his shop may be located
at an advanced base on L. of C. All umps hich are issued to the
trao s must be thoroughly overhaule by hese shops before issue,
and all engines must be given trial run on te ting blocks.

It is often the case that a tactical operatio depends on the success
of a Water pumping operation. Henc any eficiency in machinery
may easily upset the calculations in conn ction with the military
oper4tion.

As' an Army advances, enemy shops which are worth while taking
over should be brought into use. For such urposes, efficient work-
shop officers and staffs should follow t e Arm at the head of L. of C.
whether attached, o' posted, to A.T. OYS'lE. or not.

24~ The Hayward Tyler land set c' n be tilized for pipe lines, or
may b,.e used for filling six troughs or t nks at one and the same time.
For the latter purpose an arrangem nt of canvas hose, fitted with
W.I. Tee pieces, and provided with ix water points, can be easily
constructed and. should be part of the 0 tfit of the set. The Hayward
Tyler set may be connected to six sp ar po nts connected together
whe~e suitable soil exists.

25. Where water is scarce, more applia ces for lifting are re-
quired.

Where new countries are exploite by E ropeans, and especially
where German influence i3 felt, much achin ry will be found. This
was found to be the case in German S W. Af ica and Palestine. It is
essential in such countries that units sh 11hav on their Establishments
many more engine drivers, especial y in il and petrol, than are
authorized. A Division may have t wor upwards of ten sets,
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entailing 3 engine drivers each. A *ield qompany shauld therefare
contain fram ten ta fifteen .of such e gine drivers.

26. The oriental methods of rais ng w~ter are .often extremely
efficient, and are useful when an 4rmy i~ at rest. The Shadouf
(Arabic), Dhingly (Hindustani) cot1SiStS of a bucket hung by a
rope to a swinging pole weighted at t~e end: apposite to that to which
the bucket is attached. This is cap3jble of ~n average of upwards of
1,5.0.0 g.p.h. from a depth of samel6 ft.-~he capacity entirely de-
pends on the skill of the .operators, ~nd n~ives are far mare adept
than Europeans can ever become. I

Sakkieh (Arabic), Anat, (Hindu~tani) is capable of some 3,.0.0.0

g.p.h. at 4.0 ft. depth. It may be ~perat¢d by men, oxen, camels,
harses, mules, etc. This is the. "Petsian Wheel."

Chursa, used in India and Mesqpatamla, capable .of upwards of
1,5.0.0 g.p.h. at 4.0 ft.

27. Air lift pumps cannot be relied upon fluring operations, as wells
with sufficient depth of water are v¢ry unusual. If, hawever, such a
well is met with while the Army is ttt rest,. an air lift pump could be

.brought up for the special purpos~, and \vould doubtless be found
most useful.

28. Among other suitable types .of pUrr)ps and engines for service
purposes are :-

Pumps.
Isler, deep w~ll. 1,.0.0.0 g.p.h. at 15.0 ft.
Dandq, deep well. 1,.0.0.0 g.p.h. at 20.0 ft.

DandG, deep well. 3,.0.0.0 g.p.h. at 20.0 ft.

.'~
.!
j
···

Engines.

5 h.p. Lister.
do.

8 h.p. Lister. }
7 h.p. Blackstone.

For cleaning out wells the Dando with its ball valve pump is most
suitable .

5 h.p. Lister. Chain Helice. 1,20.0 g.p.h. at 120 ft.
(re~uires 18 in. depth of water.)

Hayward Tyler Land} (4 h.p. !B1ackstone.) 3,6.0.0 g.p.h. against
Set. 1.0(1) ft. head.

Notes.-
Petrol or oil driven engines are, as a! rule, essential on service.

Native producer gas, steam, etc., and ev¢n Diesel engines are otten
faund, and units must be capable or using, them.

A peculiarity about the supply <J)1' water to troops in the field, is
tlnat the more they are supp lied with, thC) greater are their demands.

I~._.,..-,----_._-....,..-----



T1IE WORK OF THE ROY A EN INEERS IN THE
EUROPEAN WAR 1914 1919.

(Continue .)

BRIDGI G.

CHAPTER 1.

BRIDGING OPERATIONS PRIIOR 0 AUGUST, 1918.
Intiroduction.-Prior to 1917.-During 1917.--Janu ry to March, 1918.-April to

July, 1918.

2. PRIOR T 1917.
In the first months of the War a few.ti ber Bridges of ordinary

type were built.
During the Battle of the Aisne hea y timber braced trestle

bridge built by the 20th Fortress Con pany Bourg was the principal
mea.ns of communication to the BrittiSh I C rps, and, when the front
was taken over by a French Corps, t e enti e relief took place across
this bridge during one night.

I

I

1. INTRODU

Actual Bridging operations durin the ar may be divided into
five distinct periods :-

(1st). Prior to 1917, which was a eriod f strenuous preparation
and training, but during wh ch Bri ging operations were of
minor importance;

(2nd). During 1917. Operation folIo ing the withdrawal of
the German Army to the Hi denb rg Line;

(3rd). January to March, 1918. Prep rations made in antici-
pation of a general German ffensi e; •

(4th). April to July, 1918. Bri ges n cessitated by the with-
drawal of the British Line; and-

(5th). August to November, 191. Bri ges erected during the
final advance (described in detail in succeeding Chapter.)

These periods will now be describ d. in d tail.
Map B. shows the pri,ncipal water ays r ferred to.
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Pending the arrival from Englandj of the bridge work which had
been ordered, a few steel spans (R.$.J. anp. Girder) were made up
locally at Lillers and Armentieres; ~ome qf these were utilised for
the repair of low level bridges on t~e Lys ibetween La Gorgue and
Armentieres, and on the River Law~.

A wooden Girder Bridge (Central Span about 65 ft.) was also erected
at Le Bizet, North of Armentieres i this was replaced later by a
steel Girder Bridge consisting of on~ 60ft. Class B. and four rolled
steel joist spans on braced timber tr¢stles.

Some of the earliest bridges were I illust~ated in the first Edition
of " Memo. on Construction and Re~air of!Road Bridges."

The 20th,25th, 31st, and 42nd Fprtress Companies were all em-
ployed on this work during the en~ of I9H and beginning of 1915.
They also assisted in fitting out th~ Barge Depots and Bridges,and
in working out various details and designsJ

The need for heavy bridging equi~ment, 1"'hichFortress Companies
lacked, was one of the main causes ~f the conversion of these Units
into Army Troops Companies, in whose equipment provision was
made for special tackle, pile drivers; etc., aJndmechanical transport,
as well as increased personnel.

3. DURING1911.. THE ,SOMME.

On the 17th March the German~ com~enced to withdraw across
the Somme in front of the British Fourth! Army. On the following
day the crossings came completely! into <:!urpossession, and recon-
na;issances showed that the whole of the bridges had been destroyed.
Work was at once commenced by !the Fi~ld Companies of the 1st
Division on temporary crossings, add Infantry were enabled to cross
the same night.

Medium Bridges to carry first line tran~port were commenced the
following moming, and a crossing Iwas cqmpleted at 5 a.m. at Brie.
There were six gaps in the original drossing over the Somme
River and Canal, one across the q.:nal a~out 35 ft. broad, and five
others 28 ft., 93 ft., 24 ft .. 78 ft. aIh.d61 ft. respectively.

On the 18th of March an interv~ew took place between the Army
and Corps Bridging Officers, and <jtnOffiter specially sent from the
Bridging School, at which scheme$ for the erection of steel bridges
were decided on. The required sp~:nswere at once despatched from
the Base, and two train loads arrived at the Army Depot on the 21st,
and two more on the 22nd. FroIl1!this Depot all material had to be
taken by horse transport a distance of about 10 miles, as the roads
were unfit for M.T.

Before heavy bridging could be ejommenced a second set of medium
bridges had to be erected, and the original ones which for the
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sake of rapidity had been built on he si e of the old bridges,
dismantled.

Some delay was also caused owing t a si gle truck being cutoff
en route, in which were packed the bolt for a I the steel spans. The
erection of the heavy bridges was carr'ed out by the 23rd and 409th
(Lowland) Field Companies, of the 1st iViSiO

t
,assisted by a detach-

ment of an Army Troops Company, a d wo king parties from two
complete Infantry Battalions.

The entire crossing was ready for all eavy traffic at 4 p.m. on the
28th ;March.

The estimated date for the completi n was the 30th, and a special
message of congratulation to the En "neer of the Fourth Army
was r~ceived from the Commander-in- hief.

The details of Bridges were as' folIo s:-

No. i Gap 30 ft. Spa on c 'b piers.
No. ~. Gap 21 ft. 6 in Span n crib piers.
No. l Gap 60ft. Spa on c ib piers.
No. 4- Gap 16 ft. Spa on c ib piers.
NO.5. Gap Filled in by mans of a cofferdam.
No.6. Gap 60 ft. Spa on c 'b piers.

No! particular difficulty seems to ve b en found in launching
the glirders, though none of the tro ps e loyed had had much
previfms training. The actual time t en in the erection of the five
heavy bridges was a week.

Wl,en this same crossing had to be ridge in 1918, the work was
completed within four days, which sh ws the advantage of previous
experience, and of further opportuni ies fo training.

This was the first heavy bridging operafon of any importance
carried out during the War, and it is 'nteres ing to notice the chief
lessons which were reported by the C. ,.of t e Army.

They were as follows:-

(a). Spans used are generally Ion er tha what had been calcu-
lated from the available info matio , owing to the destruc-
tion of abutments and appro ches.

(b). Special arrangements are n cessar for artificial lighting
at night, so as to allow of co tinuo s shifts. A.A. Search-
lights were borrowed and w re qui e suitable. (Note~At
this time night bombing was pracf ally unknown).

(c). It is most essential to hav a s ilIed Officer in general
charge whose authority, i espec ive of rank, must be
paramount, and who must ave a hole time Assistant.

(d). No trouble was found in asse Iblin any of the spans. The
workmanship of the steel wa excel ent.

----+---.--..,....----



212 THE ROYAL ENGINEERS JbURNAL. [NOVEMBER

(e). An ample number of pla~s is required with each bridge,
and they should be mountrd on c~oth to resist the weather.

(1). Transport of material ners mo.~...'t careful organising, and
should be arranged for by he Ar~y Chief Engineer.

I:
The Engineer-in.,-Chief circulate these notes, and drew special

attention to the necessity for the !most <carefulpreliminary recon-
naissances and organisation of persqnnel, material, and transport, so
that no time shall be wasted when ivork becomes possible.

Subsequently a number of oth~r bridges were erected over the
Somme and its tributaries, includ~ng fo~r 60ft. Spans, one 30 ft.,
and one 13 ft. in Peronne.

Arras. A few bridges were bui~t by the Third Army during the
Arras battle in April. The most irhportabt of these carried the main
Cambrai road across the railway :ipst north of Arras Station. This
crossing had been completely d~stroyed by the explosion of an
ammunition dump on Easter Sunqay.

The 557th (Glamorgan) Army 'Troops Company started work a
few days later, and spent a week dearing the debris under constant
shelling, which continued during !most of the work of erection.

At one time work was stopped by ord¢r of G.H.Q. for 2 days, and
was resumed again. The entire qrossing was finished in a fortnight
more. Two bridges were built $ide bJj side, each consisting of a
60 ft. apan, 21 ft. 6 in. span, and. a 14 ft. span carried on steel tube
piers, which rested on concrete ~oundations. About 30 casualties
were suffered during this work, r~lOstlypy the carrying parties.

The same Company next repa~red a damaged girder bridge over
the railway at Achicourt-woodep trestles were first inserted under-
neath, and the steel girders subs~quent1v repaired.

Another important TOadbridg~ over a railway cutting near Arras
was repaired under heavy fire by the 2,89thArmyTroops Company,
holes in the arches being fille<tl.with reinforced concrete, which
required the erection of false W0rk to a height of between 30 and
40 feet. Orders for this work ~ere isslitedon the 16th April, and the
bridge was re-opened for all traffic on the lIth May, during which
period 14 R.E. and 83 others dngaged in the work were killed or
wounded.

YPres--Poperinghe. During the Summer of 1917 a certain number
of bridges were erected in Flanklers, in which no special points of
interest are to be found.

Preparations for Crossing the River Lys in 1917. In July, 1917,
preparations were made for a pbssible crossing of the River Lys by
the Second Army. Exact sites; for proposed crossings could not be
determined, but it was decided t~ provide, 'and have ready at accessible
dumps, sufficient bridging material, stbres and launching equipment

l--,.--t--_-,---,.------ ,r-,--..".----------------
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to allow of the erection of two steel b idges t any two points on the
river, also to provide the necessary ponto ns and special super-
structure to enable 2 RS J. Heavy P ntoo Bridges for A. Loads
to be quickly constructed at the selecte sites, ending the completion
of the steel bridges. Material for t e steel bridges was collected
partly from the Base, and partly fro the rmy Barge Depot, into
an advanced DepOt at Steenwerck. All terial for the Heavy
Pontoon Bridges was also assembled subsidiary dump of
heavy bridging stores and material as als formed on the right
bank of the Canal at Merville. Mater a.ls fo each separate bridge
were carefully laid out and marked, and 11 material and stores
made up into lorry loads for transpo t.

Th~ projected operations were ulti ately
Wl1tenthe Gelman advance in April, 1918, ok place, these Depots

were overrun, and practically all the materi 1 lost, but during the
subsequent advance of the British rmy ater in the year, the
steelwork of the bridges was recover dint ct together with most
of the bridging stores, and was all sed du ing the Second Army
Advance.

4. JANUARY TO M RCH, 1918.

A igeneral attack by the German forces was expected during
the Ejarlypart of 1918, against the So them ritish Armies.

With a view to possible eventualit'es, a ol1siderable amount of
additional bridging was carried out on the S mme front during Feb-
ruary and March. Existing bridges w re dou led on the main routes,
others strengthened to carry Tanks, and w ones erected. This
work was organised by the C.E. Fifth Army, and was all carried out
under the general supervision of the .H.Q. Bridging Officer by the
216th A.T. Company, and two Com anies f American Engineers.
The 216th Company was specially pic1d. out for this work on account
of the O.c. and. senior Subaltern of th Com any having both passed
specially good courses at the Bridgin Scho 1. The American Army
had asked to be supplied with vario s typ spans for instructional
purposes, and willingly agreed to a sugge tion that they should
instead send Units to assist in pract cal w rk on the Somme.

The complete scheme which was awn p embraced 62 bridges,
and of these 51 had to be completed efore he 21st March. Nearly
all types were represented, including a Hop ins 90 ft. span, several
60 ft., 30ft., 21ft. 6 in., and 16 ft. t pe AA bridges, 6 Pont Levis,
and I Portal Lifting Bridge. Work roceed d smoothly and rapidly,
and the opportunity that it offered or pr ressive training to the
Units engaged was most valuable. Th very high standard of
-efficiency attained by these Compa ies in a comparatively short
time showed dearly the results that could be obtained by training
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and practice, and this was fully bonne out by the work of the 216th
A.T. Company in the intensive Ibridgit.g operations during the
Autumn of 1918. J!

At the end of March all these U its bedl.me involved in the retire-
m.1entof the Fifth and Third Armies and b~came part of the so-called
Carey's Force. As soon as they h d beery relieved they commenced
the next stage of bridging on the fomm¢ under the Fourth 'Army,
and later in the Aire district. I

5. APRIL TO JULY, 1918.

The success of the great enemlY atta~ks on the British fronts
during March and April not only ~nvolv¢d the loss of a number of
bridges and bridging stores, b~l~ also I created the necessity for
a large number of additional Ijridges I behind the re-constituted
~ront. I

This work was carried out by the Se¢ond Army in the St. Orner
area, by the First Army near Bet::\lUne, by the Fourth Army on the
Somme east and west of Amiens" by the Director of Works in the
Abbeville district, and under the G.H.Q. ~ridging Officer in the
neighbourhood of Montreuil. PhotograPhs XVIII., XIX. and XX.
show a ~~-span 85 ft. bridge in course of construction at Beutin.
The two spans were bolted together and launched by the cantilever
'method.

The Second Army work inclu~ed a large number of Rolled Steel
.Joist spans over the mass of smcj.llstreams in the low-lying Country
north-we~,t of St. Orner, as well as a oonsiderable amount of pile
work.

The troops engaged included the 210th A.T. Company, Canadian
Railway Troops, and I.W.T. Units, the latter of whom did most of
the pile driving, and also erected a 120 It. Hopkins BridgE' at Arques.
This is shown in PhotograPh XX/I.

The most important work dane during this period was probably
that of the Fourth Army east of Amiens, which was carried out under
considerable difficulties immedijl.tely the line stabilised.

Troops engaged were the 21Qth and 574th Army Troops Com-
panies, the 353rd E and M' Company, and two Companies of
American Engineers.

Much use was made during this period of the Inglis rectangular
type bridge, which could be etected very rapidly, and dismantled
and moved to a fresh site as soon as a permanent bridge was com-
pleted.

At Blangy the canalised SO,[ume was first bridged by an 84 ft.
length of Inglis, which was repla.ced by a continuous RS.] bridge

. made up Of.21ft. 6 in. a.nd 16 ft stock spans on four 2 pile bents. A

..'-<--,---+--..•.-----,.------- ...
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I
featl1~e of the construction of this br dge w s. that the spans were
assentbled on pontoons. floated into ositio, and the piles driven
from Ithe bridge, the pile drivers bein so ar anged that piles could
be dr~ven simultaneously on each side f the ddge.

Atl the conclusion of these operatio s the hief Engineer reported
the 1(nostimportant lesson learnt to be th t the success of heavy
bridging operations on a large scale m st de end very greatly on :-

II. The loading of the trains at
12. The organisation at railhead
,3. The organisation of road tra sport.
4. The liaison between base, I' ilhea ,

I unit.
and receiving

I~ no case was there difficulty or de ay in ssembling and launching
spa:b.sat the bridge sites. A good d alof ifficulty was experienced
with approach roads at the new si es, a· d ip several cases long
lentths of new plank road had t be ade across the marshy
gro~nd in the Somme Valley. tYPictl example is shown in
PhbtograPh XXII.

~

dditionai crossings were next m de be ween Amiens and Abbe-
vil e. This work was delayed by fr guent changes in the Units en-
ga ed, the 574th A.T. Company fin lly bing left to complete the
w k alone.

A Hopkins 105 ft. span erected a Han est-sur-Somme gave some
trtuble owing to the proximity 0 the ain railway line, which
w s an obstacle to the launching arran ements. The back guys
of, the launch~ng derricks had to cr ss the line at a sufficient height
tal allow trains to pass underne tho tn overhanging spar on
o~e of the trucks of the fifth tra'n to flass struck the guys during
lafnching operations, which fOlJe the 1rain, causing a delay of
2{ hOUlS r

i At Long a series of spans was recte on pile bents. The piles
p~ovided were 27 ft. long, and it w s foun necessary to splice on the
t~p of each a lengthening piece f 13- 5 feet. in order to obtain
sffficient bearing stability.

I A mechanical pile-driver was. u ed he e for the first time in the
Fourth Army. It consisted of an 8 hors -power Lister petrol engine
driving a small friction winch, a d an rdinary derrick. This was
found an improvement on hand iling, ut the apparatus was not
altogether satisfactory.

Several lifting bridges were er cted,~and the light lifting gear of
the Portal type gave a good deal 0 trou Ie. '

j Special attention was again g' en t the receipt of material at
tailheads, and the transportati n to, and unloading at, sites, all



the arrangements being carrie~ out without a hitch, and without
any single deficiency in stores qccurri~g.

PhotograPh XXIII. shows a st'LUdarcil21 ft. 6 in. span, and Photo-
graPh XXIV. an 84ft. length of I glisRectangular with a replacement
bridge alongside consisting of tw 2I ft,6 in. and two I6 ft. spans.

(To be \ntin",'aOl

[Previous articles under the he ding Of "The Work of the Royal
\Engineers during the European War, I9l4-I9" appeared in the R.E.
Journals of September, 1919 (lntroduction p. 105; Anti-Aircraft
Searchlights, France, p. 106; Po*al Seqtion-Army Postal Services,:e. 114) and October (Bridging, ClIi-,apter I, p. 162). Copies of these
~ournals may be obtained through \,the usual channels.]

i \
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Photograph \1111.

Photograph XIX.

Photograph XX.-Erection of a Two- pan 8 ft. Bridge at Beutin.
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By LIEUT.-COL. H. L. L

ROOFS.

R.E.

217

EVE:{ before the war it occurred to any fficers that recognized
methods of designing roofs gave resu ts th t erred very much on
the side of safety, not to say extravag nee.

During the war, and especially in ts lat r stages, the shortage
of material enforced a reduction in th size f members, and it was
found that roof structures cut down to a f action of the strength
that would have been considered nor .Lalin peace time, were able
to fulfil their purpose,anrl, in exposed ituati ns, to survive repeated
storms.

It became evident that the theory of roo construction required
investigation and drastic revision to hr ng it i to line with the experi-
ence recently gained.

2. It is for the purpose of propoun 'ng so e ideas and of inviting
a discussion that this short article ha been ritten.

Essentially, a roof consists of a" overin "and of a structure
whose function it is to maintain tha cove ing in place under all
conditions except the most abnormal.

It is now suggested that past practi eresu ted in some, if not all,
of these members being made very con idera ly stronger than safety
demanded .. I

That the pure theory of roof design as at tault, may be ruled out
at once, for this theory is the same as is appli d to other engineering
structures, and is based on very nume ous e periments.

We may attribute any errors that ay ha e arisen to one of two
causes :-

(r). A faulty arrangement of t e me bers.
(2). An excessive estimate of t e load Ithat might be imposed.

As regards the first of these, it m st be admitted that a very
large number o:Eroof structures are i perfe~. The spacing of the
truSS€S,the number of the points at hich t e principal rafters are
supported by struts, the spacing of raf ers, a e considerations which
all have their effect on the economy a desig , and in the aggregate
may easily make a difference in cost of ten or~fteen per cent.

Such questions rarely receive S11 dent attention. Joints are
often designed so as to bring about 1 rge a d avoidable secondary

I
I
I
I
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stresses, and to meet these memb~rs must be made heavier than
would otherwise be necessary. Thtse secondary stresses are never
calculated, or directly provided f~r, but as a sufficient factor of
safety must be obtained, theory i4 made to square with practice
by allowing for a roof load greatly in excess of whatever actually
occurs .•

3. Let us consider how the roof load is estimated and whether
the customary allowances are in faqt justified.

The permanent loads allowed fo~are actual existing loads, and it
is only a question of estimating or ~neasuring them correctly. This
can always be done with sufficient rccuracy, if not at the first, then
at the second or third attempts. i

There remain to be considered ~he allowances which should be
made for the various temporary loads which may be imposed, whether
du.e to the weight of workmen, weight of $now, or to wind pressure.

4. Firstly as regards weight of ~orkrnen.
A very usual allowance in this c~l.Seis 25 lbs. a foot super., which

isconsiderecl applied to battens, t~ common rafters, to purlins, and
to trusses. In order to appreciate that this means, let us apply this
allowance to a roof with a clear span!of 40 ft., with trusses IO ft. apart.
The length of principal rafters wt'1 be about 24 ft., and we may
assume that the purlins are space 6 ft. apart. Assume that the
common rafters are 2 ft. apart, c ntre to centre, and that battens
aIlespaced at I ft. I

A load of 25 lbs. dead load per fqot super means on each common
rafter, a dead load of 300 lbs.; on ~ach purlin, a dead load of I,500

lbs.; on each truss, a dead load o~ I2,OOO lbs. So that, so far as
workmen are concerned, the assum¢d load is equivalent to about :-

I!workmen on each commo1j1rafter,
9 workmen on each purlin, I

70 workmen on each truss, i

taking the weight of one workma~ at abQut I70 lbs.
Stated in this way, it is evident ~hat, whereas 25 lbs. a foot super.

is not an unreasonable allowance fdrworkmen in considering the load
I ••

that may come on a common raft~r, It ISa wholly absurd allowance
as applied to a puriin or to a truss.

A common rafter may have to ~ear the bulk of the weight of a
single workman, being live load anjd.not too well distributed.

A purlin is most unlikely to hav~ to bear more than four workmen
at one time, at the very outside, ot a total load of 680 lbs.

If any of the overlaying structp're is in place, this load will be
fairly well distributed, and as the ~en will have to move cautiously
it may be considered a very nearly ~ead load. If, on the other hand,
tlilesuperstructure has not been p1a~ed,the load is less well distributed

l--'---1--------.,..------- h--'""""'Ir--------------'
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and is more suddenly applied, but on he oth I' hand, the permanent
load is absent.

W¢ may assume here that, for four orkme ,a total load allowance
of 680 lbs. or at the rate of lIt lbs. a fa t supe is well up to the mark.

Were the purlins spaced closer tog ther, here would be propor-
tionately fewer workmen on each, an the ame allowance, say 12
lbs. a foot super would be ample.

The truss will never have to supp rt 70 workmen at one time.
We J:l1ayput the maximum number co ceiva Ie for a roof ofthis span
at 10 on each side, which works out to an all wance of 7±lbs. a foot
super. of roof slope. Such loads can lways be considered dead and
distributed.

It phould be noted with regard to I' £tel's, udins, and trusses that
a factor of safety will be applied to b th pe Imanent and temporary
loads and that the former being invar able, the actual margin avail-
able !to meet unusual variations of he la tel' is greater than is
appaa-ent at first sight.

It would appear therefore, that f r the oof which is being con-
sidered, and for all similar roofs, the ollowi g would be a fair and
sufficient allowance for workmen, pr vided the ordinary rules for
good construction are followed:-

On battens and common rafter
On purlins .
On trusses .

25 bs. perfoot super.
12" " "

7t "
5. Allowance for Snow.-In Engla <I,it i rare for any consider-

able quantity of snow to lodge on a sl ping I' of. If the slope of the
roof exceeds 45°, no allowance need b mad On flatter roofs, and
in the absence of strong wind, a consi erabl thickness of snow may
collect and may remain for several da s.

The average weight of fresh snow is about 8 lbs. a cubic foot, and
on a roof of very flat pitch this mi ht ac umulate to a depth of
two or even three feet. On the avera e: slate or tiled roof a depth of
one foot is about the maximum, and an all wance of 8 lbs. a foot
super is sufficient. This allowance ap lies eq ally to battens, rafters,
purlins and trusses.

6. Allowance for Wind Pressure. The ressure which can be
exerted by wind has given rise to mu h dis ussion in the past, and
fantca.sticallowances, some even as hig as 56 lbs. to the square foot,
have been applied to structures.

Over a period of seven years, the h'ghest ind pressures recorded
at the Firth .of Forth bridge, on two surfac;s, one of It square feet,
the other of 300 square feet, were 41 1 s. as uare foot and 27 lbs. a
square foot respectively. The sur aces xperimented on were

I
I

I

I
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placed high above the ground, in most exposed situations, and the
locality is liable to very severe gal~s,

More recent experiments give res Its whkh agree closely with one
another and which are expressed by the formula:-

P = '0032 XIV2, when
P is the pressure in lb~. per square foot,
V is the velocity in ~iles per hour.

What in Beaumont's scale is kno~n as a" fresh gale" corresponds
to a wind velocity of 48 miles per hour, whilst a " full gale" has a
velocity of 67 miles per hour.

These would exert a pressure on <it surface normal to the direction
to, the wind of 7"36 lbs. a square~oot and 14'4 lbs. a square foot
respectively, whilst a hurricane of too miles an hour would exert a
pressure of 32 lbs. a square foot. :

Now in England, buildings are ra~ely placed in very exposed sites;
the force of the wind is much broken ibythe unevenness of the ground,
by trees, and by the proximity of ot~er houses.

[n very exposed sites, special a~lowances should be made, but
there is no reason why these allow'ances should be also applied to
buildings in ordinary situations.

For a moderately exposed site it ~ssuggested that a wind velocity
of 48 miles an hour, with a pressur~ of 7t lbs. a square foot, and for
an exposed site a velocity of 60 mil¢5 an h6ur, with a corresponding
pressure of lIt lbs. a square foot wi~lbe enough.

For a tall chimney, or other high ai.•nd isolated structures, a velocity
of 80 miles an hour, and a wind prlessure of 20t lbs. a square foot
mfght be provided for. I

. All of the foreg?ing pre~sures refe~to a surface normal to the wind.
For a roof slopmg at 1m2, the p~essure would be '7 of the above,

and for a roof of I in I, '95 of the a~ove. For the ordinary pitch of
4 in 7, we may assume that the actual pressure, in an exposed site
will not exceed '87 X lIt lbs. or 10 1bs.a square foot.

7 .. Summing the foregoing resu]~s, and remembering that with a
strong wind, there can be neither $now nor workmen on the roof;
and that when there is snow, at mdst one or two workmen will get
on the roof to clear it, and that they will not proceed beyond the
eaves until they have cleared as f~r as they can reach, we arrive
in the last coJlumnat the maximum ~llowances that appear necessary.

Weight of
Wind Maximum

Member. Workmen. I Snow. Pressure. Temporary
load.

Battens and Common Rafters. 25
Purlins 12
Trusses 7t

l__
---t----.---

8
8
8

10
10
10

25
12
10
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Weight of slates
" battens
" C rafters

Occa~ional load

Weight of slates, battens,
common rafters

Weight of purlin
Occasional load

Total

Total

Total

For Purlins.

For Trusses.
Weight of slates, battens, com on

rafters, and purlins
Weight of truss
Occasional load

In the case of an ordinary site, not e pose to the full force of the
wind,;the allowance for a truss might b furth r reduced to 8 lbs.

8. Our load for purposes of calcu ation, in the case of a roof
consisfing of slates resting on battens, ill the work out as under :-
For Battens and Rafters.

~ l~S.p~r ft. ~~per.

~" " "-t:' " "
3

r
" " .

a d ~
E l>~S.p~r ft. ~~per.

Ip ~I n n

-+-
zr "

I

2 lbs. per ft. super.

rb :' " "+"" "Zp "
I

9. As the strength of a roof is the treng~h of its weakest part, it
is believed that a roof design based 0 the f3regoing allowances will
be no less safe than if the under portio of the structure were calcula-
ted with a higher load allowance, or hat c~~es to the same thing,
with a higher factor of safety. That s ch st~ctures can be reduced
much below their ordinary strength ithou undue risk has been

make it necessary that every possibl econo y should be effected,
and it appears well worth considerin whe her some considerable
economy may not be effected by adop ing t e system that has been
explained at some length in the forego ng pa es.

One warning:is however necessary. 1
If roof trusses are to be calculated s rictly in accordance with the

loading that will be imposed, and not or a 10 ding greatly in excess,
it is imperative that the design shoul be a sound one, and that it
should not involve stresses for which 0 allo ance has been made.

I

I
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Reference lis especially made to ~ very common fault in design,
viz., failure to ensure that the stres$es brought to a joint by two ot
more members, together with any loa~ whether upward or downward,
that is applied atthat joint, should actually meet at a point. Only
too frequently, the stresses are brqught together so eccentrically,
that surprisingly large bending mom~nts are superimposed on direct
thrusts and tensions, with the result that stresses are often two or
three times a~;great as they are int1nded to be, or need be. With
very little care, such secondary str¢sses can be almost completely
eliminated and the truss can ther~fore sustain a much greater
properly applied load than if this p~il1t were neglected.

'-,-----r--------,------- h--"""T---------------
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THE nth (FIELD) COMPANY, R.E ,AT ~HE BRICKST ACKS
CUINCHY, ON 6th F BRUfRY, 1915.

EXT4ACT FROM REPORT OF O.C. I TH (~IELD) COMPANY, R.E.

IN cqmpliance with the Brigade Order hat" he O.C., nth Company,
will oetail two parties to follow the assaul ing columns, strength
bein$ left to his discretion," the co pany paraded at n.I5 a.m.
on tl!1e6th February, 1915, in the n ighbo rhood of the Keep at
Cuinchy Brickstacks, 50 rounds e tra a munition having been
issu~d to each man. Total strength 40ffic rs and 90 Other Ranks.
Eac!).man carried one pick and shov 1 and EO empty sandbags.

The interval before the assault w s occ~pied in accumulating a
st04 of sandbags in the Keep. I

O~e section (I officer and 25 O.R. was ~tailed to report to the
Officer Commanding Coldstream G ards i the Railway Hollow,
and the remainder, under the O.C., assem led at Point A in the
keel!, at a sandbag barricade blockin the erman trench E.

After the artillery bombardment, s soon as the Irish Guards had
reac~ed the point E, the barricade j st ref rred to was torn down,
and i when the assaulting party vac ted t e trench E and moved
eastwards, the O.C. Company enter d the rench, followed by two
sections and gained the two stacks b; ne officer with the 4th

Section was left in reserve at A.
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followed, fire being kept up along t~e line. An advanced Keep was
also established in the stack C and the communications throughout
were improved ..

The section in reserve was meam~hile brought up, making several
journeys, carrying and distributing Isandbags to the infantry. By
this time it was possible to move lbout freely, and the O.c. was
able to adjust the line, taking ad ant age of all natural features,
connecting up scattered parties, joi. iug together the two battalions
and finally effecting a good junction'l with the Railway Hollow.

Close rifle fire had now ceased an~ it was possible to walk out to
the. front almost up to the Germa* stacks (see Plan). The O.C.
reconnoitred the German commUnic~atiOns.running into the British
line, and got parties to work, blocki g some half-dozen of them with
sandbag barriicades, and shaving do, n the sides of trenches to the
front, so as to allow as long a stratght field of fire down them as
possible.

The fire trench was now sufficient~y established, and the whole of
the company was withdrawn (leav~ng their tools to the infantry)
and sent to the R.E. depot at Cuinely for wire. Here a stock had
been accumulated some days previou~ly in anticipation of this attack.
It wlis about 4 p.m. when wiring cpmmenced, but it soon had to
be discontinued, as a small group of ~he enemy opened fire from the
stacks which were only about eighty yards off.

The wiring party got back to cover, only one sapper having been
hit out at the entanglements. I

At dusk the wiring was continue~ and the whole of the front
between the lines of brickstacks was Gompleted. This was the most
important portion of the line, as a qounter-attack could have been
massed behind the German stacks u~seen.

About 500 vards of front was wire(l, two rows of French roseaux
Brun wire (in"places, three rows), re~nforced with strands of barbed
wire, being laid and picketed down~ The foqowing night the re-
mainder of the line was wired. I

The new brigade line was excellently adapted to the ground and
included the solitary stack D, thus d~nying the enemy a likely base
for mining operations and sniping ..

The report of Brigadier-General +ord Cavan, Commanding the
4th Brigade, stated that 340 yards of wire entanglement, 10 yards
deep, were erected by the nth Field qom.pany, under Major Foulkes,
in broad dayHght, between 2.30 an4 4.30 p.m., and the Divisional
Commander, Major-General Sir H. S.lIorne, warmly commended the
devoted skill of all ranks of the Com~any in Division Orders.

i
l.-------r----.---r------- h--....---------------
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SHEETS.PLANE TABLES AND

By HT. LT.-COL. H. 51'. J. L. WINTE BOT

INA1gust, 1914, there appeared in th R.E. ournal an interesting
pape~ on the subject of mounting dra ing pa er on plane tables, by
Lieutf-Colonel (then Captain) R H. Philli ore, D.S.O., RE. The
,distOlition ()f the "field section" or ' field heet" due to changes
-of h1J!111idityand temperature, has bee a t om in the side of the
topographer for many years, neither oes tere appear to be any
m,ean} of eliminating it as long as the fi ld she t is of paper, or Bristol
boarq, mounted upon a wooden boar. 5 me papers give much
better results than others. Messrs. Ma landai & Co., King's House,
King Street, London, E.C., supplied, efore t e war, a linen backed
paper which has been found to give fa rly sa lisfactory results. Dis-
tortion is due, however, not only to t e pap r, but to the unequal
abso~ptionof moisture by the paste, a d to ifferences of expansion
in the wood, with and against the gra n.

The, solution of the problem giv n by Lieut.-Colonel R H.
Phill~more, is ingenious, and the res Its of is experience will be
most !interesting.

Ani adaptation of the same idea wa tried uring a topographical
train~ng on the Ordnance Survey in 913. ristol boards slightly
:smal~erin area than the plane table .ere at ached by corner dips
whic~ were kept loose enough to allow ree pI y for expansion except
whenl the plane tabler was actually at ork. This system was found
to a~swer fairly well, despite a few c ses of " cockling," and made
possible the transfer of the Bristol oard f om the topographers'
board. to that of the reviser.

In ~ systematic topographical surve the p ssibility of transferring
a fie* sheet from one board to anoth r is a reat, advantage, for it
rend~rs unnecessary the number of oards which must otherwise
be carried, and enables the plotting of the tr g. points to be done as
long Jlbeforethe detail as may be ex edient.

Br1stol boards, however, although t ey ge erally show no distor-
tion, lif they are free to move, yet d exp nd. For reproduction
this \fould not be serious, but for the omp Ison of mutual edges it
remains a drawback. Moreover a risto board increases the
weig~t. In view of these two objecti ns, ex eriments were made in

I

.
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1. Elimination of distortion.
2. Permanency-so that the fin' shed field sheet should constitute

a reliable record of the wo k done.
3. Adaptability to any of the sp cial plane tables designed for it.
4- Lightness.

The two metals have about eQU1l clai1l1l.sunder I, 2, and 3, but
aluminium is much the lighter and its slightly larger cost is negligible
in comparison to the value of the nished field sheet. Aluminium
was therefore chosen. It was at fi st thotlght that the actual field
work could be done upon a grained luminium plate, and the experi-
ment was tried. Although not alt I gether unsuccessful the experi-
ment proved that an aluminium surface is undesirable for the
following reasons :-

1. It is too easily destroyed b dirt and by friction, and will
not stand much erasure.

2. It becomes unpleasantly hot in warm weather .
.3. It is not easily secured to th table.

Paper can be secured firmly to rained aluminium and the com-
bi1llation remains sensibly constant f r nor:Q:lalranges of temperature.
The next experimental field sheet w s the~efore made of paper pasted
or glued to aluminium, but it was found that the edges curled up
enough to interfere with the sight ule.

It became necessary, therefore, to strain the field sheet down upon
the table by springs, or lashings, a d this was simplified by fixing
linen on the aluminium with over aps projecting beyond all four
edges. The paper was then mount d on the top of the linen. Field
sheets so constructed have proved atisfactory.

The weight of this field sheet is a out I lb. more than that of linen-
b3icked paper of sufficient size to mo nt the board. In some surveys
this extra lIb, would be a handica ., and it seemed possible to save
it in the weight of the board. Alu liniuIl!l (of 30 gauge) supported
at small intervals on wooden batte s, is sufficiently stiff to bear the
weights of the alidade and Indian clinometer, and the pressure of
hand and pencil. A skeleton board was therefore made, and proved
to answer very well. It is describe on page u6 of the" Text Book
of Topographical Surveying."

The first design was somewhat to elaborate, however, and during
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the first trainings of 1914 experiment were ade to find a simpler
pattern. That which proved most sat sfacto y is described below.

I

The ifield sheet is laid on the board ready for fixing a d the board is viewed from
below.,

A!A. Strips of aluminium mounted in the dge of t e overlaps of linen and with
holes at intervals to fit.

BJB. Fixed hOOkS} fi d' th d th f h l' f th kIt t
C ~. S . h k xe In e ep 0 e scan mg 0 e see on op.'j' pnng 00 s

i
Tht weight of this board mounted ith a aluminium: field sheet

is co pared with those of a board mou ted i'th linen-backed paper,
and .Bristol board, respectively, in t e following table;-

Description, size 24 in. by 18 in. Total Weight.
New board and aluminium field sheet . 41b. 7t ozs.
Plane!table, R.E.-board with linen-bac

paper . 4 lb. 121 ozs.
Planel table, R.E.-board with Bristol bard 5 lb. ot oz.

At ]the outbreak of war there were nly t 0 boards fitted for the
new ~eld sheets. Six more of a muc large size (36 in. by 24 in.)
were jordered at once, and the whole ight w re taken to France by
the l~t Ranging Section, R.E.

Th~y proved exceedingly valuable. The 0 iginal field sheets were
used lagain and. again, each successive task, nished in pencil, being
rubblfd out as soon as it had been tr ced or photographed.

D;'ting the war it was my good fort un to se something of American
methpds of plane tabling. They diff r a go d deal from our own,
and te had much to learn from each 0 her.

Th~ir field sheets were of a species f grai ed celluloid, which was
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evidently a first-class surface to ork llpon. The celluloid was
clamped to the board by six saucer shapeq screws which forced the
celluloid into corresponding cups i the wooden table. The screw
is popularly known as the" blow an be damned " and well deserves
its name, forit holds the, cellulo,idse~c,rely in,any wind, whilst offering
no obstacle to the sight rule.

We made some experiments on si ilar lines and secured fair results,
but we found that celluloid expands and contracts and" cockles" a
good deal in changeable weather. There is little doubt that the
aluminium and paper field sheet is ~referable.

The pattern of board described abbve can be fitted to the legs now
in use for the" plane table, R.E."

There are, however, no arrangeme ts for a slow motion in azimuth
on these legs. Indeed the feeling 0 many topographers is averse to
the introduction of anything in the ature of a "gadget." In those
countries where most of our plane ta: Ie work is done breakdowns may
be fatal. Experiment has proved how~ver, that a simple but
ingenious arrangement can be fitte to the existing pattern of legs
which provides a slow motion, throtn in or out of action by a cam,
and detachable at will. It was tried in 1914 and unanimously
approved of. i'

Another small modification which proved valuable was the intro-
du<::tionof one collapsible leg for e ch table. They are quite stiff
when clamped, add little to the we'ght, and enable the table to be
levelled on steep ground without ujdue splay of the legs. As each
leg is detachable and is generally p eked separate from the" top"
the inclusion of a small number of I gs of this pattern in the survey
outfit will not necessitate their us~ if found undesirable, but will
provide for a probable want. d'

It occasionally happens that top graphical work is based upon a
graphic triangulation, or that the tfO are done concurrently. The
importance for graphic triangulati n of a field sheet which will
maintain its size, not only relativ ly, but also absolutely, is self-
evident. FOlr work of this nature a pecial plane table has been tried
with a board of 24 in. square. The eld sheet and board are designed
on the same principle as described a ove, but made stronger to sup-
port the addi.tional weight of the t lescopic alidade. The board is
levelled by a ball and socket joint ma e of aeromin.

There has ·been little opportunity so far', of testing the merits of
this board. It has been used for 0 e training only, but was very
favourably reported on at that time

In the following table the 18in. by 4in. b<Darddesigned for a paper-
covered aluminium field sheet is call d Type" A." The tripod with
slow motion in azimuth and one col apsible leg is called Type" A "
tripod.

•.··
·····
···
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The larger plane table, 24 in. by 24 in., wi h ball and socket joint
is called Type " B."

Remarks.

o6 According to
quantity quoted,

o by Messrs.
6 jwatts & Co.,

123, Camberwell
~ Road, London.

10 Priced vocabulary
of stores, Part 1.

£3 0£2 17
£3 5
£3 2
£5 2
£5 7

£2

12

9

II

Weight.
lbs. ozs.
10 12-~

Description of Table, etc.

Plane table, R.E.-complete
(without cover).

Type" A" board with tripod
of.plane table, R.E.

Type" A" board and Type
"A" tripod legs.

Type" B" board and tripod.

Table of Relative Weight and Prices.

N.B.-The prices quoted herein a ! pre- ar prices, and will not
apply now.
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PERMANENT WAY HANDBOOK.l By CAPT. S. C. CLAYTON,C.E.
(l,ateR.E.). (fPon, Ltd.).

One is somewhat misled by the d Ie of this handbook which deals
almost exclu~,ivelywith the practice on Indian Railways and reflects
the views of ][ndian Railway Enginee s rather than a general consensus
of opinion. To illustrate this one eed only quote one example:-
The author states that" crossings bu It of steel rail are superior to any
fOr'mof cast or box crossing," a view t at the vast majority of American
raiJlways,and not a few British railw ys, would contest, if they did not
refute. A nUlmberof useful formulee are given for special work, junc-
tions, etc., and some short notes on t mporary bridges, painting, brick-
work and water su~plies.

In the Preface the. author suggests that the book should be useful to
Pdrmanent Way Engineers and Ins ectors-but in order to make it
su{table for use bYf,he former, a p rticular point should be made of
distinctly labelling proximate form lee as such. The formula given
on pp. 34-35 is an ,xample, where nder c¢rtain circumstances a very
cop.siderableaccumulated error will b produced on a long curve. Inci-
dep.tally the diagram illustrating th s method should be re-drawn in
accordance with the letter-press. here is some discrepancy in the
figruresgiven for expansion gaps at ail ends for 30-ft. rails-vide tin.
on page 10, and !in. on page 23.

If the book is to be of general util ty it would be advisable to add a
glossary of terms, for the engineer ho works with flanged rail might
be puzzled at the note that "the ose of the switch rails should be
neatly housed under the fla,nge (sic) f the stock-rail."

Speaking broadly, the book should be of value to P.W. Inspectors in
the country where the practice quoted in it obtains, but very considerable
revision and widening of its views w ld be necessary before it could be
claimed to be of general utility.

H. N. COTTERILL,Capt., R.E.

,.,
i',
"
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BOOKS ON ENG!

THE~ollowingis a list of books which a e reco mended to officerswho
wish to improve their knowledge in vari us bra ches of engineering.

The.list is not complete, but will be epubli hed with additions and
amenpments from time to time.

Shquld an officer require information on an subject not inCluded in
these ilists,he should write direct to the hief I structor in Construction,
S.M.lt., Chatham, stating as fully as nece sary w at his requirements are,
and ~very endeavour will be made to su ply or procure the information.

I. APPLIED M CHANI S.
NO"DESONApPLIEDMECHANICS.(Printed at he S.M.. ).
THE!STRENGTHANDELASTICITYOF STRUCTRALM MBERS.-By R. J. Woods,

M.lns~.C.E. Published by Edward Arnold, L don. 2nd edition; I vol.; 8vo.
1906. ' 10/6.

Charter I.-Graphic Statics. II.-Stress a d Stra·n. III.-Stress-Strain Dia-
grams~ Working Stress, Resilience. IV.- ompou d Stresses. V.-Bending
Moments and Shearing Forces. VI.-Moments of Inert a. VII.-Girders. VIII.-
Deflections. IX.--Combined Stress, Non-Axi I Stres, Stress at a Plane Joint,
Masonify Structures. X.-Columns and Str ts. X .-Riveted Joints. XII.-
Continuous Girders. XII I.-Cantilever Bridg s, Susp nsion Bridges, Arched Ribs.
XIV.-+-Torsion.

This book was originally written as a series f lectu es for students at the Royal
Indian Engineering College,Cooper's Hill. It is a cle rly written elementary text
book.

THE THEORYOF STRUCTURES.-ByR. J. oods, M.lnst.C.E. Published bv
Edward Arnold, London. I vol. ; 8 vo.; 1909 10/6.•

Chapter I.-Compound and Principal Str sses. I.-Earth Pressure. 111.-
Stress.esdue to Eccentric Loads. IV.-Work·ng Stre ses, Stresses in Girders with
parallbl Chords by Method of Co-efficients. V.-Gi ders with Parallel Chords,
Gener~l Method. VI.-Parabolic Girders. V I.-Cu ved Girders, not Parabolic.
VIII.+-Wind Pressure, Portal Bracing, Hi Steel Trestles. IX.-Continuous
Girde~s. X.-Cantilever Girders, Suspensio and Stiffening Girders. XI.-
Rivet~d Joints. XII.-Plate Girders. XI I.-Col mns and Struts. XIV.-
ArcheflRibs and Braced Arches. XV.-Reinf rced C ncrete.

Thi~ volume is a continuation of "The S rength nd Elasticity of Struc~ural
Mem~ers," by the same author. It contains everal orked out examples but no
drawiv-gsof actual work.

TH~ THEORYANDDESIGNOFSrRUCTURES.By E. S. Andrews, Lecturer at the
Goldsjniths' College,New Cross. Published by Chapm n & Hall, London. I vol. ;
8 vo.: 1908. 9/-

ChajpterI.-Stress, Strain, and Elasticity. U.-Pri ciples of Design. Working
Stres~ Wind Pressure. IlL-Forces, Area, Mom nts. IV.-Riveted Joints'
V.-:qending Moments and Shearing Forces VI. tresses in Beams. VII.-
Rollitig Loads. VIII.-Deflection. IX.-Fi ed and Continuous Beams. X.-
Sheartng Stress in Beams. XL-Framed Str ctures. XIL-Columns and Struts.
XIILj-Suspension Bridges and Arches. XIV --Maso ry Structures. XV.-Rein-
forceq Concrete. XVI.-Design of Steelwor in B ildings. XVII.-Design of
Roofsl XVIII.-Design of Bridgesand Girder .

Thi~book covers the usual collegecourse, an is goo of its kind, but only touches
lightly on questions of design. The diagrams a d gener I presentation are good.

AP~LIEDMECHANIcs.-Embracingthe Stren hand lasticity of Materials,Theory
and esign of Structures, Theory of Machines nd Hyd aulics. By D. A. Low,M.1.
Mech E., Professor of Engineering, East Lond n Colle e. Published by Longmans,
Gree & Co., London. I vol.; 8 vo.; 1913. /6.

i



Chapter I.-Preliminary. I1.-Motion nd Force. IH.-Work and Energy.
IV.-Polygon of Forces. V.-Moments a. d Centroids. VL-Simple Strains and
Stresses. VII.--Beams and Bending. VIII --Deflection. IX.-Compound Strains
and Stresses. X.~Columns and Stnlts. XL-BehavIOur of Materials in. the
Testing Machiiw. XI I.-Stress Diagrams. XIIL-Design of Roofs. XIV.-De-
sign of Plate Girders. XV.-Design of Br ced Girders. XVL-XXVL-Theory of
Machines. XXVII.-Hydrostatics. XXVI L-XX~L-Hydraulics.

Only a portion of this book is devoted to structUl!,almechanics. This covers the
ordinary college course. There are three c apters on design, including worked out
examples of plate and braced girders, with detailed drawings. The book makes a
feature of exerdses, of which there are 780 i all.

GRAPIj:ICSANDSTRUCTURALDESIGN.-By H. D. Hess, M. Amer. S.C.E., Professor
of Machine Design, Cornell University; fo merly Designer and Compiler with the
American Bridge Company. Published by iley &. Sons, New York (Chapman &.
Hall, London). I vol.; 8 vo. 2nd edition, 1916,$}'oo.

Chapter L--Materials. II.-Graphics. III.-Stresses in Structures. IV.-
Algebraic Determination of Stresses. V --Influence Diagrams. VL-Tension
Pieces, Compression Pieces, and Beams. VIL---:Columns. VIII.-Girders for
Conveyors. IX.-Trusses, Bents, and Towe s. X.-Design of Steel MillBuildings.
XL-Design of a Plate Girder Railway 13idge. XII.-Crane Frames. XIIL-
Girders for Overhead Electric Travelling Cranes. XIV.-Reinforced Concrete.
XV.-Foundations. XVL-Chimneys. X II.-Retaining Walls. XVII I.-Bins.
XI~.-Shop FIloors. XX.-Walls and R_ofs. XXL-Specifications. XXII.-
Problems.

..

Cam-
ATERIALS.
wing, F.R.S., M.lnst.C.E., etc.

STRENGTH OF
THESTRENGTHOFMATERIALs.-ByJ. A.

bridge University Press.
Chapter I.-Stress and Strain. I1.-Re ation between the Elastic Constants.

III.--Ultimate Strength and Non-elastic Str in. IV.-Testing of Materials. V.-
Uniform and Uniformly Varying Distribut ons of Stress. VL-Stress in Beams.
VIIi-Deflection of Beams. VIIL-Fram s. IX.-Struts and Columns. X.-
Torsion of Shafts. XL-Shells and Thick ylinders. XIL-Hanging Chains and
ArcliledRibs.

STRENGTHOF:'v.IATERIALS.-ByArthur Mo ley, M.L Mech. E., formerly Professor
of Mechanical Engineering in University Coll ge, Nottingham. Published by Long-
mans, Green &. Co., London. I vol.; 8 vo. 3rd edition; 1913. 7/6.

Chapter I.-Elastic Stress and Strain. I.-Mechanical Properties of Metals.
III.-Resilience and Fluctuating Stress. I .-TheQlry of Bending. V.-Stresses
in $eams. VI.--Deflection of Beams. V I.-Built-in and Continuous Beams.
VII I.-Secondary Effects of Bending. IX. Direct and Bending Stresses. X.-
Twisting. XI.--Pipes, Cylinders, and Dis s. XI I.-Bending of Curved Bars.
XIIl.-Flat Plates. XIV.-Vibrations and C itical Speeds. XV.-Testing Machines,
APparatus, and Methods. XVI.-Special Te ts. XVII.-Special Materials.

TJilEELASTICITYANDRESISTANCEOF T E MATERIALSOF ENGINEERING.-By
W. ]I. Burr, C.E., Professor of Civil Enginee ing, Columbia University, New York.
Published by Wiley &. SOilS,New York (Chap an &. Hall, London). I vol.; 8 VO.;
7th edition, 1916. $5'50.

Part I.-Analytical.· Elementary Theor of Elasticity in Amorphons; Solid
Bodles; Flexure; Torsion; Hollow Cylinde ISand Spheres; Resilience; Combined
Stress Conditions.

Part II.-Technical. Tension. Compres.'on; 1R.ivetedJoints and Pin Con-
nectjons; Long Columns; Shearing and Tor ion; Bending or Flexure; Concrete-
Steel Members; Rolled and Cast-Flanged earns; Plate Girders; Miscellaneous
Subjects; The Fatigue of Metals; The Flo of Solids.

Appendix I.-General Equations; Thick Hollow Cylinders and Spheres; and
Torsion; Theory of Flexure.

Appendix II.--Clavareno's Formul<B.
Appendix III.--Resisting Capacity of Nat]lral and Artificial Ice.

2. MATHEM TICS.
CALCULUSFORENGINEERS.-13yProf. Per Published by Edward Arnold. 7/6.
A:most useful and interesting book, givin progressive examples of the practical

application of the Calculusto Engineering an Electrical problems.
Unlike most other treatises on the Calculu , this b(j)okis essentially practical from

beginning to end.
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3. STRUCTURA STEE.
EN;GINEERINGCONSTRUCTIONIN STEEL ND TI BER-By W. H. Warren,

M.ln~t.C.E., Challis Professorof Engineering, Univers ty of Sydney. Published by
Longtnans Green & Co. Price 18/·.

Chlpter I.-Stress, Strain, Vi.'orkingStress s.: Pro erties of Steel. I1.-Timber
and ts Properties. I1I.--Determination of the S resses in Structures. IV.-
Bend ng Moments and Shearing Stresses. Influe ce Lines. V.-Moments of
Resis~anceand Intensity of Shearing Stressesi Beam. VI.-Bridges and Viaducts
of Small Span. VII.-Examples of Graphical Statics. VIII.-Braced Girders with
ParaI!IelChords. IX.-Bowstring and other russes. X.-Slope and Deflection of
Beanis. XL-Continuous and Cantilever B iclges. XII.-Strength of Columns.
XlIIi-Riveted Joints. Pins and Eye-Bars in Brid es. Timber Joints. XIV.-
Wind!Pressures. etc.. XV.-Stresses in Brace Piers. XVI.-Approximate Weights
of G~rdersand Trusses. Live Loads. Conce trated heel Loads. XVIJ.-Plate
webiiGirder BridgE:s. XVIII.-Prat't Truss ridges. XIX.-Design of a Parker
Trus Bridge for a Single Line of Railway. X.-S\ ing Bridges. XXI.-Arched
and uspension Bridges.

THiE;bESIGNOFSTEELMILLBUILDINGSA D THECALCULATIONOFSTRESSESIN
FRAMEDSTRUCTURES.-ByM. L. Ketchum, C.E., P ofessor of Civil Engineering,
ColoI1adoUniversity, Consulting Engineer. ublishe by Engineering News Pub-
lishi~g Co., New York. I vol.; 8 vo.; 3rd edition; 1913. $4'00.

Part I.-Loads. Chapters I.-IV.-Dead, now, ind, and MiscellaneollSLoads.
Part n.-Stresses. Chapter V.-Graphi Static VI.-Stresses in Framed

Struiures. VII.·-Stresses in Simple Roo Truss s. VIII.-IX.-Beams. X.-
Stres es in Bridge Trusses XI -Stresses i a Tra sverse Bent. XII.-Stresses
in P rtals. XnI.-Stresses in a Three-Hin ed Arc. XIV.-Stresses in a Two-
Hing d Arch. XV.-Combined and Eccentri Stresse. XVI.-Graphic Calculation
of D¢fiectionin Beams.

Part IlL-Design of Mil! Buildings. Ch pter X I.-General Design. XVII.
-FrlLmework. XVII I.-Corrugated Steel. Roof Coverings. XX.-Side·
Wall$ and Masonry Walls. XXI.-Fou d?-tions XXII.-Floors. XXIII.-
Winqows 'and Skylights. XXIV.-Ventil tors. XV.-Doors. XXVI.-Shop
Drawings and Rules. XXVII.-Paints an Paint'ng. XXVIII.-Estimates of
Wei~ht and Cost.

Pajrt IV.-Miscellaneous Structures. Des ription f various Buildings, Specifi-
catiops, Problems in Graphic Statics and Cal U.lation of Stresses.

" The book is intended to provide a short ourse i the calculation of stresses in
fram d structures and to give a brief discussio of steel ill construction. It is meant
to s pplement the elementary books on str sses on the one hand and the more
elab rate treatises on bridge design on the ther. uch of the matter will apply
equa Iy well to all classesof steel frame const uction.' The author has a large con-
sulti g practice and considerable teaching ex erience The book is well illustrated
and here are several worked out examples.

ST UCTURALENGINEERS'HANDBOOK.D ta for e Design a,nd Construction
of S eel Bridges and Buildings.-By M.. Ketc urn, CE., Professor of Civil
Engi eering, University of Colorado, Consul ing En ineer. Published by McGraw
Hill~ookCo., NewYork (HillPublishingCo., ondon). I vol. ; 8 vo. ; 1914. $5'00.

Pajrt I.-Data and Details for Design nd Con truction. Chapter I.-Steel
Roof!Trusses and MillBuildings. I1.-Steel [nce B ildings. I11.~Steel Highway
Brid~'es. IV.-Steel Railway Bridges. V. Retaini g Walls. VI.-Bridge Abut-
men s and Piers. VII.-Timber Bridges an Trestl s. VIII.-Steel Pins. IX.-
Stee Grain Elevators. X.-Steel Head F a,mes a d Coal Tipples. XL-Steel
Stan~ Pipes and Elevated Tanks. XII.--S rLlctura Drafting. XIII -Estimates
of Structural Steel. XIV.-Erection of Structu al Steel. XV.-Engineering
Matqrials. XVI.--Structural Mechanics. X II.-T e Design of Steel Details.

p~!rt n.-Structural Tables.-This part c nsists f 165tables under the follow-
ing eadings :-Bars and Plates, I Beams, C annels, ngles, MiscellaneousSections,
Colu ns and Struts, Top Chord Sections, PIa e Girde s, Details for Bars, Pins, Bolts
and !Nuts, Rivets and Riveting, Beam an Later I Connections, Miscellaneous,
Betljlehem Sections,Mathematical, and Misc llaneous.

" this book "--to quote the preface-" is f l' the s udent or engineerwho has had
a thqrough course in applied mechanics and t e caleu ations of stresses in structures.
Greaitcare has been used to give examples hat rep esent standard practice. The
drawings have been prepared from actual orking plans. The book is a source
boo~,not a treatise, intended to furnish data t at are a ailableto onlya fewengineers,
andJspecifications that.. are available only .·n.trans ctions of societies or special
trea ises." Though dealing with American actice his is a very useful up-to-date
boo. Part I, 600 pp., contains a mass of inform tion on practical calculations,
spedfications, structural details, materials, e c., and 's profusely illustrated.
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4. STRUCTURAL I TIMBER.
STRUCTURALDETAILS: ELEMENTSOF DE 'I<>NOF TIMBERFRAMING.-By H. S.

Jacoby, Professor of Bridge Engineering, Co nell Un~:versity. Published by Wiley
& Sons, New York. I vol.; 8 vO.; 1914. /6.

Chapter I.-Fastenings. 11.- Joints. II .-Wooden Beams and Columns.
IV.-+Wooden Roof Trusses. V.-Examples f Framilllg in Practice. VI.-Timber
Test~ and Working Stresses. ,

A :Veryuseful book on the designing of ti bel' w01k, with much information on
the ~trength of nails and. bolts and the stre gth of ~oints. Well illustrated with
dimepsioned drawings. The book is frequen ly quot¢d in the United States.

TIMBERFRAMING.-By H. D. Dewell, Ass c. M. AcmeI'.S.C.E., Chief Structural
Engineer for the Panama-Pacific Internatio al Exposition. Published by Dewey
Publishing Co., San Francisco (D. Van Nostr nd & Co., New York). I vol.; 8 vo. ;
1917. 1

01-. ~' ..Chapter I.-Introduction. II.-Mill and Yard Specifications, Grading Rules.
nl.~Working Stresses. IV.-Washers and. ins; C01illpressionon Surfaces Inclined
to the.Direction of the Fibres; Resistance ofood to Metal Pins; Sheer Pin Joints.
V.-Spiked, Screwed, and Bolted Joints; L teral Resistance of Spikes and Nails,
Common Wood Screws, Lag Screws, and B lts. Vt.-End Joints. VII.-Inter-
mediate Joints. VIII.-Tension and Compr sion Splices. IX.-Main Members of
Trusses, Compression Chords and Struts, La inated Truss Chords, Timber Tension
Members, Tension Rods. X.-Bracing Trusse : Details of Howe Roof Truss, Lattice
Trusses, Truss Connections to Posts. XI.-- heory Qf Columns: Tests of Timber
Columns. XII.--Column Splices and Girder Connections; Floors: Joists; Joist
Han$ers; Mill Construction. XIII.-Foun ations. XIV.-Miscellaneous Struc-
tures. XV.-Wind Pressure: Working Draw ngs. XVI.-Specifications for Timber
Franil-ing.

An up-to-date book treating fully and practi a.llya subject which is hardly discussed
at all in other books, with the exception of t e previous one by H. S. Jacoby. The
authpr has had eleven years' experience of ti bel' wO:(lkon a large scale.

5. STEEL B IDGES.
DnSIGNOFSTEELBRlDGES.-By F. C. Kunz C.E., formerly Designer for the Bridge

and Construction Depa.rtment of the America Bridge Company and Chief Engineer
of tile Bridge and Construction Department of the :pennsylvania Steel Company.
Published by McGraw Hill & Co., New York Hill Publishing Co., London), I vol. ;
8 vo.,; 1915. 21/-.

Chapel' I.-External Forces. II.-Reactio s and Influence Lines. III.-Moments
and:5hears in Simple Spans. IV.-Stresse in Sim;ple Trusses. V.-Stresses in
Brac~ngof Simple Spans. VI.-Types of Bri ges and Principal Dimensions. VII.-
Desitn of Bridge Floors., VII I.-Beam an Plate !Girder Bridges. IX.-Simple
Trus~ Bridges. X.-Skew! Bridges and Bridg s on Cu1Tves. XL-Weights of Simple
Span! Bridges. I XII.-Viaducts. XIII.-E evated Railroads. XIV.-Movable
Bridges and Turntables. XV.-Arch Bridges. XVI.-Long Span Bridges in General
and Examples. XVII.-Cantilever Bridges.

Appendix A.--Actual Pressure of Found tions iIll Bridge Work. B.-Actual
Pressure of Foundations in Structural Wor C.-Properties of Materials. D.-
Tables. E.-Properties of Sections. F.- iveting. G.-Tables. H.-Specifica-
tions.

This book was to form the second volume J' a series all by the same author, but
so faJr it is the on:iyone published. The first, third, aIlldfourth volumes were to deal
with, General Theory, Steel Buildings, and M sonry, Concrete, and Reinforced Con-
cretEl, respectively.

Tl1ebook is written in a somewhat conde sed style. Its aim is not to be a text
bookl, but to give the engineer numerical ex mples and results of the best modern
practice in designing and estimating of steel bridges, and to serve him as a guide
and jiid in the calculation of stresses, section, and w¢ights. A feature is the set of
52 g<l>odplates at the end of the book, "which re expected to guide the designer from
dead and live load assumptions to the last ivet spacing without reference to the
text;!'

BaIDGEENGINEERING.-ByJ. A. L. Wad ell, C.R., D.Sc. Published by Wiley
& S~'ns, New York (Chap~.an & Hall, Londo) ... 2 vols.; 8 vO.; 1916. $10'00.

V lume I.-Chapter I -Evolution of B idge El11gineering. II.-The Bridge
spec".alist. 1I1.--0rdinar, Materials of Brid e const.ruction. IV.- Alloy Steels in
Brid eWork. V.-Dead oads. VI.-Live oads. VII.-Impact Loads. VIII.-
Cent ifugal Force and Ot er Effects of Tra k Curvature. IX.-Wind, Vibration,

" -CrI11.15' ,:;uppremel~the"'M~nifa:,I;" ritaHerst'~a1t with fhere belngmostiy-~mitted
from thl.Sbook, while the denvatIon of funda .ental formul;:eis fUl.lYexplained.

CONCRETE,PLAINANDREINFORCED.-By aylor a,nd Thompson. Published by
Chapman and l;Iall, Ltd. Deals with the ate rials" construction, and design of
Concrete and Remforced Concrete. I

Chapter. I.-Es.sential Elements. Data 01 Handling Concrete Labour, Costs of
J:I~ndMiXlllg,Werghts and Volumes. ~L-S l(:ctionof~a.terials, Proportions, Quan-
tItIes, Tools and Apparatus, Cons~ructI.onof I<or~s, MIXlllgand Laying, Cost and
Str~ngth of Concrete. III,-Sl?eclficatlOn f I' ~elllforced Concrete. IV.--Classifi-
catIon of Cements. V.-Chemlstry of Hyd auhc Cements. VI.-Specification of
~ests of Cement. VII.-Tests of Aggregate. VIII.-Voids and other Characteris-
tIcs of Concrete Aggregates. IX.-Strengt of Composition of Cement Mortar
X.-PreI?aration ,of Materials for Concrete. XL-Tables of Quantities. XII.-':
PreparatIon of Concrete. X..III.-Mixin g (..~'ncrete .• XIv.-D.epositing Concrete.
~V.-Effec~ of Sea-water. XVI.-Laying Co crete during Frost. XVII.-Destruc-
tIve AgenCIes. XV~II.-Water Tightness. XIX.-'-Strength of Plain Concrete.
XX.-Theory of Remforced Concrete. X I.-Tests of Reinforced Concrete.
XXI I.-Design .. XXIII.-Building Constru tion. XXIV.--Foundations of Piers.
~~::~-;;:Be<;..m~r~?ges; ~XX~I.--~:~~~~. XVII.:-DaIl!-s _and Retaining Walls.
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and '['raction Loads. X;-Methods of St ess Co putation. XI.---:Secondary
Temp~rature and Indeterminate Stresses. XI .--Deft ctions. XIII.-Combination
of Sttesses. XIV.-Intensities of Working Stresse. XY.-First Principles of
Desiglj1ing. XVI.--Detailing in General. X n.-s opwork as Affecting Bridge
Desig*. XVII I.-Classes of Trafficand Provisi n Ther for. XIX.-Floors and Floor
SysteIjns. XX.-Laterals and Sway Bracin. XX .-Plate Girder and Rolled
I BeaIjnBridges. XXII.-Simple Truss Bridg $. X III.-Trestles, Viaduct, and
Bridge Approaches. XXIY.-Elevated Rai roads. XXV.-Cantilever Bridges.
XXVt.~Arch Bridges. XXVII.-Suspension ridges. XXVIII.-Movable Bridges
in GeJjJ.eral.XXIX.-Swing Bridges. XXX. Bascul. Bridges. XXXI.- Vertical
Lift IBridges. XXXII.-Riveted versus P'n-Conn cted Trusses. ·XXXIII.-
Dimeq.sioningfor Camber. XXXIV.-Protecti n of Me al Work. XXXV.-Wooden
Brid1·s and Trestles. XXXVI.-Draw Br'dges a d Protection. XXXVII.-
Reinf reed Concrete Bridges. XXXVIII.- oundati ns in General. XXXIX.-
Coffer ams. XL.--Open Dredging Process.LI.- neumatic Process. XLII.-
Piles nd Pile Driving. XLII I.-Piers, Ped stals,butments, Retaining Walls,
and lverts. XLIV.~Shore Protection and Mattres Work.

Vol[~e n.-Chapter XLV.-Expedients in Design nd Construction. XLVI.-
Data iRequired for Designing Bridges, Trestle, and taducts. XLVII.-Locating
of Bri:dgesand Preliminary Surveys. XLVII .--Bori gs. XLIX.-Determination
of Waterways. L.-Requirements of the U.S. Govern ent for Bridging Navigable
WateI1s. LI.-Hydrographic Surveys for the ridging f Navigable Waters. LII.-
lEsthetics in Design. LIII.-True Economy in Desin. LIV.-Determination of
Lay-Quts. LV.-Weights of Steel Superstru tures. LVI.-Quantities for Piers,
Pedestals, Abutments, Retaining Walls,and R inforce Concrete Bridges. LVII.-
Estimfttes. LVIII.--OfficePractice. LIX.-Ins ection tMaterialsand Workmanship
LX.--jTriangulation. LXI.-Engineering of onstr11.cion. LXII.-Erection and
FalseWork. LXII I.-Maintenance of Traffic. L IV.- ridge Examination. LXV.-
Recoll;lstruction,Maintenance, and Repair of xisting Bridges. LXYI.-Status of
Highway Bridge Building. LXVII.-Bridge F ilures a d Their Lessons. LXVIII.-
Specifl.cationsin General. LXIX.-Contracts. LXX. Reports. LXXI.-Adminis-
tratio* of Construction. LXXII.-Arbitrati n. LX III.-Promotion of Bridge
Projegts. LXXIV.-Bridge Engineering Fees LXX .-Some Business Features
of BriqIgeEngineering. LXXVI.-Responsibili y of th Bridge Engineer. LXXVII.
-Ethks of Bridge Engineering. LXXVIII. General SpecificationsGoverning the
Desig4 of Superstructure of Bridges, Trestles Viadu ts, and Elevated Railroads.
LXXlJX.-General Specifications for Manufac ure an Erection of Superstructure,
SubstJ!ucture,and Approaches, etc. LXXX. Glossal' of Terms (243 pp.). Index

(224 i')'Thi is a very valuable book, and well wort readi1geven by other than bridge
engin ers, for many of the chapters are interes ing ess ys in themselves. The book
is wri en in an almost conversational style, wit many ouchesof personal experience
whichlmake it very readable. The author, wh is a wel-known American consulting
engin~er, states his aim to be " to give to. his readers~concerning every branch of
bridge!work, all the information he has been ble to ccumulate during a practice
of 40 f:ears. Nothing of any value has been omitted except such matter as can
readil be obtained from other books, becaus he has never been a believer in the
pseud -ecqnomicidea that what has cost so m ch labo I' and money to discover and
record,should be utilised only for one's personal gain. n that account there appear
for th! first time in print all the diagrams of wei hts of etals, quantities of masonry,
costs f construction, economicfunctions, etc., that thO book contains."

The book has been very favourably received. It c ntains 2,200 pages, including
a usef}:llglossary of 243 pages, a full index, nd very many plans, diagrams, and
tables;

esign and Construction of
Hool, N. C. Johnson, and
New York (Hill Publishing

6. CONCRETE AND REINF RCED CONCRETE.
REINFORCEDCONCRETE.-'-ByCapt. J. G. Fl ming, .E. Published by the R.E.

Instit~te. Price 3/6. (Out of Print).
A r~vised and enlarged edition will be issue early ext year.
REIrFORCEDCONCRETECONSTRUCTION,Pa t I.-B M. T. Cantell (Spon & Co.).

A som~whatelementary, but excellent little bo k, givin a full table of formulffi,and
30 wotked out examples of columns, singly a d doub y reinforced beams and Tee
Beam~.

CONCRETEENGINEERS'HANDBooK.-Data
Plain~. nd Reinforced Concrete Structures.--
S. C. ollister. Published by MacGraw,Hill
Co, L ndon). I vol.; 8 VO.; 1918. 25/-.
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NOTICES OF

THE MILIT;lR.WOG EiyB AT7 .

. J uly-A ugust 1919.
Tfue paper seems to be drifting more nd mo e into being the organ of

the ex-officer; much of its contents i take up with articles on the
economic position of officers and ex-o cers, r gimental unions, notices
of civil posts open to officers (mostly i polic and municipal services).
The translation of.Lord French's" 191 "is c ntinued in each number,
as are also" Reviews of the Press," holly rom English papers, and
" Shlort Notices," paragraphs of milita y new from the Entente Press.
" The Rolls of Honour" still form an in eresti g feature': noticeable are
the small losses of the cavalry. (A f w nu bers of the paper during
the period July~August, 1919, were no recei ed).

No. 10

The Officers' Compensation Law.-A ompla nt that the War Ministry
has .not listened to the demands of t e D.O.B., the German Officers'
Dllien.

R~marks on the Military Political Situ tion i Russia.
Ptovision for the Military who are to e retir d from the Army .-As the

ArnlY has to be reduced to 10b'iooo b the I t April, 1920,the officers,
who: before the war numbered 36,000, will b cut down to 4,000, and
jobs: must be found for the N.C.O.'s, 7 ,000 song before the war. In
the present state of unemployment an . credi , their prospects are poor
and. the State must provide for them. (In the advertisements three
:situ~tions only for ex~officers appear.)

R:oll of Honour.-Infantry Regimen No. I 6: officers 85, N.C.O.'s
232.and 1,960 men killed. Infantry egime t No. 149: officers 122,
<>th~r ranks 3,446 killed. Pioneer Battalon NO·5: officers 56,
N.C.O.'s 167, men 1,045 killed. Hus ar Re 'ment No.8: 35 officers
and, many other ranks killed.

A!dvertisements.-Announce the form Hon 0 a number of Regimental
-clu~s.

: No. II.

T~e Officers' Compensation Law.-A itter c mplaint at the treatment
<Ofqfficers under the peace terms. hat w uld happen it is asked if
16,000 railway or post office emplo es we e suddenly turned out
intol the street. The terms ot compens ion pr posed for officers removed
..on ~eduction ot establishment are :-(a Offic rs under 10 years' service,
.one lyear's pay without allowances. (b All 0 her officers up to Brigade-
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Commanders exclusive, if married, 5 ears' pay; if unmarried, 2 years'
pay. (c) Brigade-Commanders and u wards will receive pensions.

" Long-continued Laughter from the hole House."-A complaint that
the above appears in an account of a itting <llf the Reichstag. "There
ought" the writer says, " to be tears nd gnashing of teeth."

Officers'Settlement Union.-This Un'on has,taken a piece of ground to
teach ex-officers and officials agricultu e and gftrdening.

Rolls of Honour.-Infantry Regime t No. 97: 12t) officers and about
3,000 other ranks killed. Infantry egiment No. 98: 90 officers and
2,245 other ranks killed. ' I

AdvertisemMl,ts.-A Union to prote t the personal freedom and life
of Wilhelm II. has been formed. Wa ning against migrating to Cassel,
as there is a lack of houses there.

'No. I •

Misleading Generalizations.-A sig cd article by the well-known
miHtary historian General von Frey ag-Loringhoven denouncing two
books :-" The Death Path of the Ge man Airmy" and "The Marne
Draima" (reviewed in the Times Litera y SupPlement of 4th September),
in which the truth about the condition of the German Army iri the latter
part of 1918 is told.

Bonus for Retired Officerson Acco~t of Dearness of Living.-Com-
plaints that the instructions are not I clear and smell of the Finance
Branch-A poor War Ministry defenC~:fOlloWS'

Roll of Honour.-Uhlan Regt. NO.4: 20 officers and many other
ranks killed.

A..dvertiseme1\~ts.-The Mess furnitur~, etc., of the Military Technical
Academy (where Engineer and Artiller~ officers received higher technical
training), and of the Non-Comm issione1d Officers' School at Treptow are
being sold off. So the schools are no doubt being closed down. Five
posts in municipal offices and police ar offered to ex-officers.

No. 141•

Transfer of Officers in the Active Ar~y.-In selecting officers for the
Defence Force, their confidential repohs, th~ir behaviour in war and
since the armistice, age, size of family land private means will, be taken
in account. I

The Officers' Compensation Law.-AI complete draft of the bill, the
important points of which were given ilNO. 13. is printed.

Our South Russian Troops.-A bit er complaint of the treatment
by the Allies of the German Forces 11t off in South Russia. They
coulp. not march home, the Allies pr mised ships, .but only took the
troops as far as Salonika, where they 'jere interne~l. The senior officer
who made complaints was given 15 day~' arrest by the French Comman-

der. f'The War Minister to General Otto on Below.-A letter of official
thanks for services. It is quite a go d imitation of the ex-Raiser's
best style. I '

!
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R~gimental Unions of the Old Army. A fur her list of unions formed.
Rbll of Honour.-The Guard Corps T a,in: 8 officers and many other

rankjs killed ..
No. 15

P~oposalsfor State Assistance toPensi ners re aining in CededTerritor.y.
-Apparently pensioners who remain i Alsa e and Lorraine, etc., at
present are deprived of their pensions.

Not Black-red-gold, rather Black-w ite.- he proposed democratic
natI~nal .colours are jeered at. If bl k~red- hite will not do, then it
is b tter to adopt the Prussian colours, lack a d white.

P sts for ex--Officers.-Seven police and m nicipal jobs are offered.
Theipay varies from 2>400 to 6,000 ma ks.

Rplls of Honour.-Foot Artillery R gimen NO.7: 64 officers and
over 1,000 other ranks killed. Fusilie Regi ent No. 33: 101 officers
and 13,000other ranks killed. Infantry Regim nt No. 143: 121 officers,
324 !N.C.O.'s and 2,619 men killed.

i

No. 16.

V,tdendorff's Memorandum of Septe ber, I 17.-A violently worded \
article denying that the chance of peace in 191 was spoilt by Ludendorff
demanding enormous annexions. F I' fro I it, the published docu-
ments show that he only wanted the riey p ateau, a more favourable
frontier on the Meuse, and a commerc'al conection with Belgium that
would ensure the necessary facilities fo expa sion to German trade!

The Officers' Compensation Law.--A later omplete text of the bill.
Theiamounts proposed are slightly less han be ore published, and officers
mu* have done 12 years' service inste d of 0 before they receive any
compensation for being compulsorily I' tired ..

Rolls of Honour.-Infantry Regimen No.2: 143 officers and about
3,50:0 other ranks killed. Infantry egime t No. 74: 101 officers,
310 iN.C.O.'s and 2,236 men killed.

No. 17.
T~eStrength and Worth of our Future t~aceA my.-By the peace condi-

tion~ Germany is allowed a maximum of 100000 men, insufficient, the
wri~er says, to maintain internal order. He di approves of th~ proposed
orgf!nization of the 100,000 allowed, v z., Sta s 1,696, Infantry 53,046,
Cav lry 16,212, Artillery 10,955, Pion ers 2, 84, etc., on the ground
tha over one-sixth are Cavalry; befo e the aI', in which Cavalry did
not1.ing, the proportion was one-tenth He uggests cutting down the
Cav lry by half and doubling the Arti lery, a d increasing the Pioneers
to ,200 and adding a Flying Corps.

Tlfte Fate of our Fortresses.-Twent are 0 be ceded or destroyed,
andi there will only remain Borkum, ustrin, Cuxhaven, Geestemunde,
GI~'Z' Glogau, Ingolstadt, .Konigsbe ,g, K' nigstein, Neisse, Pillau,
Spa dau, Swindemunde, DIm, Wilhel shafen.

plls of Honour.-Infantry Regime t No. 141: 120 officers killed.
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Infantry Regiment No. 96: 114 officer~ killed; in 1914, 26; in 1915,26;
in 1916, 12; in 1917, 16; and in 19-58,31, and 3 unknown. Infantry
Regiment No. II2: 87 officers, 281 llC.O.'s and 2,462 men.

No. 1~.

Should Articles 227 and 228 of the p4ce Treq.ty beCarried Out ?-These
aitides refer to the surrender of the ex Kaiser, and certain officers. The
letter of Prince Henry of Prussia to .M. the King offering to take his
brother's place, and ex-Crown Prince Rupprecht of Bavaria's offer to
be tried by the Bavarian Parliament Ie praised.

Churchill's Speech on Intervention n Russia.-A translation of the
speech, which must from its publicati n in the M. W.E. be pleasing to
monarchical Germany.

The Situation at Archangel.-A su mary of information from The
Times.

Step in Rank on Retirement.-Officets whose total service in a rank is
within a year of that of the most rece tly pr?moted officer above them
may claim a step in rank. It appea s that promotion in war in the
higher ranks was slower than in pelace, e.g., to Lieutenant-General
from Major-General 3£ years during t e war, 2t years in peace!

Qrder of Merit.-Owing to so ma y una-qthorized persons wearing
this Order, it has been found necessar to issue a list of recipients. A
total of 680 officers received it, viz., Cenerals (excluding General Staff),
228; General Staff Officers, 72; Regi ental Commanders, 145; Other
Officers exclusive of flyers, 92; Flying Officers, 75; Naval Officers, 52 :
Allied Generalis, 16. r

Rolls of Honour.-Field Artillery R giment No. 60: 44 officers and
over 300 other ranks killed. Field Artillery Regiment No.2: 28
officers, 53 N,C.O.'s and 256 men k]~,led. Infantry Regiment No.6:
ro6 officers killed. Infantry Regime t No. 93: 104 officers and 3,320
,other ranks killed.

No. 20 (19 not! received).

\

Joffre's Explanations.-A summar~ ot Marshal Joffre's evidence

I

before the Parliamentary Committee fts regards the evacuation of the
Briey Basin and his failure to cover tihe Belgian frontier. That Briey

, ,coUildnot be held because it was too blose to Metz is accepted as con-
• dU$"l,'ve; but it is insinuated that tht French strategists should have

,appreciated that the German Army cfuld not have left its right flank
exposed to Belgian attack. I

Regimental Unions.-Thirty-four hat~ now been formed. The notice
is tactfully dated 18th June, 1919, "}Vaterloo Day." Before the war
the Germans called the battle" Bell:J!,llianoe."

Rolls of Honour.-German South "Yest African troops: 19 Officers
.and 218 other ranks killed. InfantrYI' Regiment No. 58: II2 officers
killed. '

No. 21'The Military-political World Situat ·on.-A survey of what is going
on as regards Armies and Navies. "England, the great, mighty wire-
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puller!" is dealt with first The writer c nside that we can.afford the
luxury of a small army, but will be in olved in a Naval Armaments'
comPtietitionwith America. America .ha now huge Army devised by
Presi ent Wilson, not to fight the Germa s but he Japanese!, etc.

A eview in the, OccuPied Territory. An ey -witness's account of a
reviet by General Mangin at Coblence. The ditor regrets that Ger-
mans Iwerepresent as spectators.

Ro~ls o~onour.-Field Artillery Reg'rnent o. 39: 39 officers and
296 other ranks killed. Infantry Regi ent N . 60: 104 officers and
4,130iother ranks killed, 13 officersmiss ng.
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The" transition" allowance will be ~aid for 3 years to married officers
a1'ld2 years Itounmarried. Officerstith less than 10 years' service will
receive what amounts to half-pay, i under 5 years' service for I year,
it between 5 and 8 years for 2 yea s, if between 8 and 10 years for
3 years. ;

The Fifth Anniversary of the Ba~'le of Tannenberg (continued).-A
sketch with the usual assertion that the Russians were thrt:,etimes the
strength of the Germans: this forg tten battle is compareq.to Cannae
a1'ldwe are a:ssuredthat posterity will recogniseits enormous importance.

German War Calendar.-This has inot been noticed before. It deals
with 1918 and is only remarkable t~at even in August, 1918, German
victories are recorded daily. The f~llowing are specimens: They are
translated verbatim :-28th-29th i,August.-The German line on
either side of Bapaume and south~ards to the Somme is withdrawn
according to plan. Heavy defeat of ~heFrench between Pont St. Mard
and Chavigny.. 30th August.-Th~ English continued their attack
between Arras-Cambrai and S.E. qr. Bapaume. The battle ended in
the discomfiture of the enemy. 3I~t August.-The Salient in front
of Hazebrouck was abandoned to th~ enemy; thus Kemmel comes in
possession of the English. Betwe~n Arras-Cambrai and Peronne
the attacks of the enemy collapsed. 'I

Rolls of Honour.-Foot ~rtillery Riegt.No. 14: 75 officersand about
1,500 other ranks killed. Pioneer l$attalion No. 18: 31 officers and
about 1,000 other ranks killed. I

Advertisement.-A General Staff dfficer who has entered a printing
business begs his former comrades tolgive him custom.

No. ~7.
The Belgian Army beforeand after ti e War.-Among other matter it is

statted that before the war the Belg an Arrny suffered from the small
number of men with the Colours an short service. Now the Army is
popular with all classes and all parti s will support it on account of its
victories (with the word spitefully in inverted commas).

The Officers' Compensation Law.-- .emarks on the speech of a Centre
Deputy, who said that 3,500 marks I pension for an officer of 17 years'
service was too much. Even a work~an cotlld not support a family on
th,is sum. (This seems true in Berlinlnow food for a family of four costs
600 marks a month). i

On Subjective Writing.-Reply ofqeut. Hesse, the writer of a book on
the war entitled" The Marne Drama'r' which contains unpleasant truths
an,ddeductions therefrom, to GenerailFreytag-Loringh.oven's criticisms,
who desires only objective truth .. e says the truth has been so long
concealed that the young of German are asking" Is there still truth? "
and only ll2.turally demand what I as wrong and what can be im-
proved!

Rolls of Honour.-Foot Artillery egiment No. 45: 31 officers, 81
N;C.O.'s and 237 men killed. Foo Artillery Regiment No. 43: 28
office~s,53 N.C.O.'s and 178 men kill d.

J. E. EDMONDS.
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Th¢ article on the above subject by olone Poudret, begun in the
num*r of the Revue for May, 1919 (vi e R.E. Journal for July, 1919,
et seqj) is continued in the numb~r unde notice. The" exploitation of
succefs" by large cavalry formations s touc ed upon. The oppor-
tunity which the French cavalry had b en 100 ing forward to for four
years:to undertake one of the greatest of tasks at·can fall to that arm,
name~y,the completion of the discomfit re of a defeated enemy, did not
comeI to pass: the acceptance by the erma High Command of the
armi~tice terms imposed by the Entente and A sodated Powers put an
end ~o the high hopes of thousands of allant cavalrymen. Tp.e part
playe,dby the French 2nd Cavalry Corps, nd pa ticularly the 6th Cavalry
Divil·on, in Flanders during the last th ee mo ths of active hostilities
in 19 S,however, provide some indicatio of th nature of the difficulties
whic large cavalry formations have t cont ud with in the case of
oper~tions falling under the denominatio ," the exploitation of success."

Thp operations of the 6th Cavalry Divi ion in landers and in Belgium
duriqg the period, September ISth to N vemb r nth, 1915, are briefly
described with the aid of a sketch ma , whi h accompanies the text
of th~ original article. As a result of t e six ranco-British offensives
of AljIgustand September, the Germans had be n.definitely forced back
to the" Hindenburg Line"; and this" Line" was broken, towards the
end M the latter month, in the Argonn s and in Artois. The Franco-
Belg~an attack on the left wing agains Sixt on Armin's Army, was
laun~hed on September 2Sth. The Fre ch 2nd Cavalry Corps had, since
Aug· st 19th, been in rest quarters at B auvai , in rear of the positions
from which the attacking troops advan ed..

T e 6th Cavalry Division moved f rward from Chapelle-aux-Pots
on S~ptember ISth and reached the ne ghbou hood of Steenwoorde on
the ~6th idem.: it was directed to ope ate in the direction of Deynze
and IGhent, via Roulers and Thielt. he di ision had followed the
infaj1try during the attacks in this regi n. W en the Franco-Belgians
had. eached the line Staden -'--W.estroose eke, 0ling to.the turn in affairs,
the th Cavalry Division, then 'at Boe inghe, was, on the 30th idem.,
orde ed to push ahead of the infantry a all co ts, and to move towards
Melli(S' of Ghent) and Brussels. Adva dng i two columns, it reached
Lan emarck and Westroosebeke at 4 p.. ' on he same day, leaving the
Belg an infantry behind. It was now that d~fficultieswere met with.
The ivision came up against the Germa s hold'ng the ridge which covers
Roo lede and Roulers. The enemy wa stron ly entrenched and amply
prOl'ded with machine-guns. The Fr nch g ns were, unfortunately,
una Ie to move forward beyond Lange arck 0 ing to the nature of the
grou. d and, without the assistanceof rtiller 'i.t was found impossible
to ake progress. The Division cons quent y went into bivouacs at
Wes roosebeke and 005t Nieuw Kerke.

T~e guns had been got out of the mir by Oc ober 1st, and the Cavalry
Divi~ionWas,in consequence, ready to act in he direction of Hoog-lede
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for the purpose of exploiting any sutc:ess gained by Massenet's troops.
However, the enemy held on to,'his po itions ~enaciously,and the cavalry
could not be usefully employed in t e regiqm. This Cavalry Division
was, in consequence, withdrawn and sent into rest -quarters at Wylder-
Bambecke.

On October 12th, the 6th Cavalry Division was attached to the
Flanders Army Group, and on the nig~toftheI3-14th idem., it went into
bivouacs N. of the Houlthulst Fores~. The Franco-Belgian success at
Dixmude on the 13th idem. uncoverdd the German right flank, and the
lat.er successes of the infantry again fforded •.an ,opportunity for making
use of this cavalry force. On the I th idem., one of its brigades, rein-
forced by axtillery and machine-g ns, was therefore sent forward
towards Thourout.

The ~ermans began now to retire ~lowlyeastwards, and were pressed
by theFranco~Belgians during their retreat: the cavalry being used to
oliltflank the German rear-guards. ,$y November loth, the main body
of the 6th Cavalry Division had re~Chedthe neighbourhood of Cruys-
hautem, between the Lys and the cheldt. The infantry crossed the
Seheldt between Nederswalm and A denarde, and drove the Germans
back, whereupon the 6th Cavalry Di ision also began to cross the river,
in order to make an attempt to break the ,enemy's front at Segelsern.
One of its brigades had, between 2 al1d4 p.m. on the loth idem., reached
th,.e neighbourhood of St. Denis and 1:.Blaise; anoth,er O,fthe brigades
was not able to cross the river ow ng to the insufficiency of bridges.
All preparations had been made by t e 6th Cavalry Division to take part
in the pursuit on the nth idem., bu~ at II, a.m. news arrived that the
armistice terms had been accepted bV the enemy. , '

A short account is given of the <l>perationsinwhich the Divisional
Cavalry took part. It is pointed ou~that the Divisional Cavalry had a
very great variety of duties to perforrrj1;it filledgaps in the line at critical
moments and also took its share in ~he trench warfare. Owing to the
smaller size of the bodies that had to be handled the Divisional Cavalry
was employed with greater success idthe pursuit than was the case with
tllte larger cavalr~ formations. Thel patrols sent out by the Divisional
Cavalry often penetrated deep into Ithe ga:ps formed by the, retreating
enemy and constantly harassed the ,Germans. These patrols on many
occasions rendered most valuable se~vi:ces,some of which are recounted
in the original article. A copy is p~blished of General Order No. 681,
issued by the Commander of the Frenrh 121s1:Infantry Division, in which
nHerences occur to the part played by his Divisional Cavalry during
the period, August 27th to Septem~er 7th, 1918; his thanks and con-
gratulations are conveyed to the 4valry leaders in this Order.-(To
be continued.,)

THE DEFEAT OF T~E GERMANARMY ..

The original article is by Colonel [<'eyler: he draws attention to the
article which appeared in the num~er of the Revue for February last
(vide R.E. Journal, May, 1919), Wh~reinmention was made of the dis-
tinction, which certain' persons desir d to m.ake in the character of the
defeat sustained by the German rmy on the Western Front; the
suggestion being that this army was, efeated morally, but not technically.
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It lisstated that recently two importa t publcations have been issued,
Whit for,m an interesting study on the ubject f the above controversy.
One of these documents is German and he ot er French.

T e German document is a " White B ok," a' d consequently an official
publ~cation. In it are reproduced the c rrespo dence and the telegraphic
and I telephonic com~unications whic pass d between the French
G.HjQ. and the Berlin Government d ring te period August, 1914-
Novfmber nth, 1918. The French do umen is a pamphlet issued by
the~' ilihiry authoritie,s entitled: Po rquoi 'A llemagne a cap, itule Ie
n ovembre, 1918, and gives a 'brief a count f the military operations
duri g the period, July to November, 1918.

T e account given of the operation on t e Western Front in the
pub~lcations in question show that s rprise remains as important a
fact~r in war to-day as ever it was, in spite 0 the greatly altered con-
ditiqns introduced by trench warfare. he re nlts produced by surprise
are widened by the events connected ith t e Cambrai Battle in the
autrmn of 1917; the affair of the C emin es Dames on May 27th,
191 ; the breach of the Debropolie on he Ba kans Front on September
1St ,1918; and the failure of the Ger an Cr wn Prince's attack in the
Cha pagne on July 15th, 1918.

At the date last mentioned the Ger an for es on the Western Front
consisted of 207 divisions, of which 81 were i reserve; 62 of the latter
wer¢ "fresh" divisions. The Frenc G.H. . had been expecting a
newloffensiveto be launched in July, p obabl on the 15th; there were
reasbns for supposing that the next G rman ove would take place in
the Champagne in the region of Rheim : thir y of the German divisions
in ~eserve had been located in rear f the ector Chateau-Thierry-
the iArgonnes. It is now known thathese divisions took part with
the inormal garrison of this sector in the a tack against the French
pos~ions.

T e attack being foreseen, the Germ n offe sive was rapidly brought
to halt after a partial success :a fe Ger an troops had succeedea.
in grtting across the Marnebetween Ja 19onneand Dormans, where they
fou*d themselves in a dangerous" poc et."

When the French loth and 6th Arm es deli ered their counter-attack
fro~ the Forest of Villers-Cotterets 0 July 8th, the German General
Staff sh9uld have appreciated that i was t 0 late for their plan to
sucdeed. At this date, there were 40erma divisions in the bend of
the Iriver, and there was only one rail ay lin. to supply them; a line
Wh1th' in the neighbourhood of Soiss ns, pa sed within less than nine
mil s of the French front. Foreseeing he pos ib,ilityO,fa French attack
fro the direction of the Forest of -Vilers-C tterets, the Germans had
pIa ed eight divisions in their second line "i the pocket" formed in
thi~ part of the Western Front duri g the mid-July offensive. The
pro[isions made by the Germans in th s regio proved insufficient: the
courter-attack by the French loth AI' y too them by surprise and they
we~re,at a single stroke, driVen.back beyon .t.he SOissons-Chateau.-
Thi rry road, which fell into French hands. At the same time, the
Fre ch 5th Army advanced on the east of the" pocket." Three French
AI' ies, reinforced by the Americans a d an, talian Corps, now ma<lea
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converging attack on the Germans ho ding the" pocket," and the latter
were obliged to fall back, slowly it is t ue, but suffering heavy casualties
in order to save their supplies. Th Germ~ns had planned a second
offensiveto take place, about the same time, in the region of Lille against
the British lines, but this they were bliged 1:0abandon.

Having thus secured the initiative, the French G.H.Q. next planned
operations with the object of reducinthe " pocket" N. of Montdidier.
The task of doing so was allotted to the British 4th Army and the
French 1st Army; these armies were set in motion on August 8th on
the front Albert-Moreiul along the Mniens-Roye Road: the Germans
began to withdraw on the 15th idem. I

lfhe German White Book mentione~ earlier in this article begins with
the description of the events takingl place on the Western Front on
August 14th. On this date, a confeh~ncetook place at Hindenburg's
Headquarter~" then at Spa. The GelrmanCommander-in-Chiefwas at
this time of opinion that his army cpuld still hold out. On the other
hand, Burian, the Austro-Hungariap Foreign Minister, was at this
time proposing that an attempt sho~ld be made to secure a peace by
compromise: he had suggested that 1 a meeting should be arranged in
some neutral State between represent~tives of the belligerent Powers.

Marshal Foch's message of August bth to the armies operating under
his supreme command is recalled; ~e therein stated: "One hundred
and twenty German Divisionshavebe~n heavily engaged against us since
July 15th; we have to meet a situat~on which will not recur and which
requires us to put forth all our stre*gth and power." It was in con-
nection with the Battle in Picardy, Iwhich began on August 8th, and
consisted of four distinct phases, th~t Foch's troops were called upon
to.m.aketheir great effort.finally to wrest t~e victory of t?e campaign.

The result of the operatlOnsthat fol1~wedIS summed up m the Summary
prepared by the French 2nd Bureau I on September 26th :-Of the 2b7
diiVisionswhiich the Germans had inl July on the Western Front, 163
had taken part in the fighting-75 ~f the latter had engaged twice or
even three times. The German Gen1e:ralStaff had been able to recon-
stitute 68 divisions as a reserve, bJt of these only 21 were" fresh."
Although the German front had bee}: reduced by 125 miles, they had
still to employ the same number of ~~visionsin their first line positions
as on July 15th, owing to the strenpth of the units and their morale
having been so reduced-IS divisiqns had been entirely wiped out,
and in 50 of the remaining divisions t~e battalions were reduced to three
companies apiece..

The seriousness of the situation, a~ can be seen by the account given
in the German White Book, was at l~st brought home to the authorities
in Berlin, and this it was that led ~o the desire on Hertling's part to
re-open peace negotiations with Pre$ident Wilson: the Germans were
n~w prepared to renounce many of ~heir pretensions.

At the same time, Marshal Foc~ fully realized that the German
Armies were in a sufficiently tired 0~1:and disorganized state to justify
one last great effort to break them ~p finally. Three great converging
attacks were, in consequence, planne~ and resulted in the Battles of the
Champagne and the Meuse, of Cam~resis and of Flanders.
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It is recorded that Hintze· arrived a the Headquarters on
September 29th; and the order was gi en on t at day to hoist the white
flag. A telegram was sent to Berlin t 9.4 p.m. wherein directions
werd sent to the Wilhelmstrasse to beak te news confidentially to
VieI1na and Constantinople that Wil elm I . intended to approach
Presiident Wilson to seek peace on the asis 0 the latter's 14 points.

T~e telegrams sent at this period fr m the .German Headquarters to
BerJ.n indicate that the German High omma d had begun to lose con-
fide ce in its troops and on October IS Ludedorff is found urging that
the peace offer must be sent off im ediatel to Washington, as the
troo s could not be trusted to hold out for Ion er than another 48hour5.
Ho ever, Prince Max of Baden, who ad be orne Imperial Chancellor,
was I not to be hurried: he enquired hethe the military authorities
app~eciated the consequences that mig t folIo on a demand for peace
owirtg to the weakness of the Germa milit ry situation. However,
Hin~enburg and his Chief-of-Staff w re full aware of the extreme
danters that the German Army now ran and,hatever the consequences
mig t be, they were insistent in their deman s for peace.

T e statements compiled from the utellig nee collected at Marshal
Foc~'s G.H.Q. show that, between Se tembe 26th and October 20th,
out lof 191 German Divisions remainin on th Western Front 139 had
beet1-engaged in the fighting. It ha been ascertained, as early as
Oct~ber nth, that 44 German Divisi ns in .the line had suffered so
heatilyas to be unfit to take further pa t in an serious fighting. There-
fore~from a practical point of view, the Germa 1 reserves were used up.

0'. the other hand, Marshal Foch ad a arge number of " fresh"
tro ps in hand, and was able to pIa oper ions for the invasion of
Ger any.

P esident Wilson had, on October 5t ,repli d to the Central Empires'
mes ages and informed them that he d'd not f el justified inintervening
in he military situation. Telegrap ic corespondence ensued, but
Ber in got no satisfaction. Finally, 0 Octob r 27th, Germany realised
thet,comPletehopelessness of her poslti n and asked to be informed the
ter s on which an Armistice could be c nc1ud d. The terms were made
knol n to the parlementaires sent to arshal Foch from Hindenburg's
He dquarters. Berlin considered the t rms ex remely severe, and whilst
inst ucting the parlementaires to ende vour t obtain some relaxation,
info med them that if they were unsucc ssful i obtaining a modification
of t e terms, they must agree to them 'in an case."

T e reason for this decision is appar nt whe the state of the German
Ar y is realized. By November rot , the German divisions on the
We tern Front had been reduced fro 207 t 187; of the latter only
17 ere in reserve, two alone being" fre h." t the date of the offensive,
in ¥arch, 19.18,the strength of a Ger an inf ntry company was about
I2~lmen, by July 15th this strength ad be n reduced to between 70
anId9° men, and by the beginning of ovember to 50 men.

T e loss in artillery had also been very reat. On July 15th the
Ger ans had on the Western Front ,100 eld batteries-say 12,500
gun '-and 2,150 heavy batteries-s' y 7,8 guns of all calibres-
co prising a total of some 20,360guns At t e beginning of November



there remained of these but 2,600 ~e1d batteries and 1,605 heavy
batteries: the loss in guns totalled 6, 0 pieces of all calibres.

Colonel Feyler, in conclusion, stat s that although no soldier will
refuse·a word 'Ofpraise to the German Army for the stubbornness with
:-vhich it fought, on the other hand, nt one cfJ,nany. longer assert that
It was not completely defeated.

OFFICIAL DI NERS.

The original article contains a critidsm of a practice which has come
into existence during the period of th~ " War Mobilization" of holding
"official dinners." It would appear ithat the C.O.'s of certain units
have been in the habit of issuing or~ersto their subordinates to dine
together: the intention has been to~romote good fellowship, butth. e
result appears to have been far oth rwise. Complaint is made that
these entertainments impose a heav financial burden on the junior
officers, a burden which they are not Jin a position to bear.

NOTES ANDiNEWS.
I

Switzerland.~Two matters are occj.rpyinga considerable amount of
attention in military and civilian cirq1.(:sin Switzerland: the proposed.
entry of Swit:~erlandinto the League &1: Nations and that of the Vorarl-
berg into the Helvetian Confederatiori. The first question was referred
to the Commissionon National Defe~ce, which has reported favourably
on the proposal; the German-Swisslofficers are, however, opposed to
the scheme on strategic grounds..

The Vorarlberg question is still under discussion in the Press, a certain
section of which seems to be extremely hostile to the incorporation of
this region into Switzerland. The ciief reason for this hostility arises
from a desire not to increase the prqportion of the German element in
the Swiss nation and the number of IRoman Catholics in the Republic.
It is pointed out that Switzerland h4 in the past always been ready to
accept within its fold those who hav~ asked to be admitted to member-
ship of the Confederation..

The Revue is in favour of the Vor(j,rlbergbeing admitted to member-
s4ip, as tM 23rd Canton of the Confe~ration, provided suitable measures
can be made for dealing with the wlar debt of this region incurred by
Austria.

The death is announced of ColoneliPaul Etier, of the SwissEngineers.
He was better known in Switzerlan~ as a politician than as a soldier,
being President of the Vandois Govtrnment at the time of his decease.

W. A. J. O'MEARA.
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