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INSTRUCTION 1N MILl'J'ARY ENGINEERING. 

PART II. 

THE ATTACK AND DEF.EXCE 01~ FORTRESSES. 

S1tcTJON J.-INTRODUCTlON. 

1. W1ru.ll th1 lad few year1 i•nH• eh .. li'n l,1.n lr1ken R.ca,on• fo• 

[~~:;o~~{i:~°o°::·:::E~::£~1:~::::~~-~3;~;~7~1f r :.~Iif rf;t~~~:::~ 
th• ., ... wi•I n1ud. to 1i~i" w1rfu1, u will be nid•n• wlHn 
•• 00•1id.r, in d1t1.il, only•· f ... ; of thoH 11,&•8"•· 

SI. 'l'h1 ~•o •p1oil'l.l in:aou.iion1 which h.,.-. dou •Ori than Iunou li?"" 
ar,y olh1ra 1Q foro1 MM"Hpondinr al.tuatioi,1 in •Jo.o Olladul of m m~t-er1el 
1i1«1 •l<i-h,1·1 1r1, ldl7, 'l'la1 poHihil;lty of uitlf, •ith frtd 
1O1u11oy, 1lh1 1\11"'(.,'I tin of howit.n1, clt1ot1di11(1f al a nry 
ltnp a,qi;l•; a•d, :n~ly, Tio., iab,:,dueiion o! Jairh up le.in 
bont•rafor,a,n,. 

8. Th, p,,..ud po1ition of th, howi\Ker l,u come aboa• Howif,e,.., 
in tbi, ,ny :~ Wm, tl11 inl.rodsel.io■ of i-ihd "1H11 • rnu,n, o{ 
•orr1c(i•1 •non i ■ 1li0ul.in1 ,.. .. pU into tl ,1 h•nrl1 of l-'• 
1:rlil\1rid, of to f•r-r1..:,hi111 • ■ al.■,.., lhd 100" the ,:un co■ld 
ph.c1 il, l"rojt<ll.il•, 11"ith t.lOlod un1r,•ing H l·laidy, on ny 
■ptM.udics- Mrg•• 11"i\io.in ru,:,, th-.i ,. .• 171ibl• i;oii, 'l'lo.i1 
f..,\., wbioli. ,vo■ ld bi ■,uelo. d..:Jo\111t1d in lh• h■rry o.■d .i ■ prl• 
?llrod•cu of • ,:1■1r■l 1ng•ljl'tm1ni, wo■id b, m■elo. J,n -.ffut1i 
u the p1·1ci11 o.ud w1ll-00■1id1r1d un■,:1mu1ta of• 1ifil, o.■d 
i\ 1OOn '-'•¥11 o.pp•r1■ t th•• if+•<> 1•n• wino pul np 10 dttoClt 
oce •nni,h1r,'ll'iih ,lil"10• llu,d 011'101iYoran1111,inn0hoper-
•fllln1, • Tiry •horl l.i11:11 would 11-,;ii,10 b,foru 0111, 01· hot.h, 
\fonld b1 ont of 10\.io■. llnr:r •1.l1nt.1 011 wu l.h1r1fc,1·1 dir10bd 
to t.b1 'Po•ibilily of hidi■f \bt fllllt, wil.ho■t- i,nJ)airi ■ ll \heir 
1S0i1■ 0y, ,nd I.hi ..,.in, of eurnd ~:r1, i f ii. r:o■ld onlr be 
properly oontrol11d, b111.m1, d ono1, 1Yid1■t, :rut.ber·mon, 
tho u- ef • li1M lo.owi111:r, in th1 pl110 uf • li.H,Y1 f1>• of 
•ci••l 1lo.1ll power, •• • ••h1:r for eot11id1rdio■ • n11ud1 
tn.Hpc,rt.. Thi co■ t~olli■r of 1■rnd lno !rot■ howitHr■ hu 
b11• • lo■;- ••d ,,d10■ 1 b1:11in111, bd t.lo.• in!rod■etion of • 
br111h-loadi11., iHt .. d or • 1■ unl1.loo.din;-, ho•ih1r hu flno.lly 
10 im~roud the 1lo.ooiin1 po1!"er of 1.lo-■1 pi1011, t.h .. the B.L. 
ho,.·i•ur loo.1 pr...,.i,-1\y outed t.lo.1 .-;n• •~ 11o.1 1wp:,, p110_1 of 
the f~t,n, bot.q in 1.ttAol: ~nd d1f1M•. 



A'.M'ACII'. AND DHENCE OY fORTI\ESSES . P ART Ii. 

.El!"~ct, of H,e It is ,\iflicult to apprec in.te, at first, what n,.st difference8 the 
io1rodoetion introductio!lof l'CCOrt1.te coned fire ha.s"en tailedona\lfuture 
of be ·uoro. sie!!'C operations. Tho batteries of the attMk and defence will 

pribably uo louger be visible toonea.nother; they will be 
conRtructed in hollows or foldi of the ground, or behind 

~,~\itg ~~;:iJ~0h<J:h~~~er\~:i; ~l:iZi7s,n.nuft ~:~~~;ii~~~=! 
thehatte,-iesthemselvos. 

'fbto batteries ofthon.tta.ekwill have the forts, andpouibly 
nnnoured dtfeuces, to a.im at; those of the defence will, n.ppa,.. 
rently, l,a.ve nothing to nim at, as a target, in most C&lle8. The 
immenRely p,,notr-:1tive power of long Rhells, descendir~g at 
stkep ru,glea,wil! render many of the existing forts,nntil 1'6• 
modelled, untenable. Shells will be r1,ined upon them with 
Rm~h accura.cy thn.t nearly all will fall, with certainty. within 
the urea. of nn ordinary-sizeil fort; snd the 11tt.a.eking troops 
will be able to appM11oh quite close lo lhe forts, which are 
beinghombarded,wilhout fe11.rfrorntheirown11hells. 

lfurthe,more. the two opposing artilleries will be firing n.t 
one another well over tho heads oftheirinfa.ntry;anda,, the 
a.cc u,·a.cy of rnodern howiher fire allo,n of brea.chet1 being 
formed at long ro,nges, the former ne~essity for bring ing gun8 
up olose to the forts jij done away with. The infan try them­
solv~s will_ be fighting bet\\·een the two zones occupied by the 
hostile a.rt,llery, a11d will, 11s in other warfare, cousiat of two 
opposin.g b1,dics, (though probably ;uthiscase intrenched), the 
one retiring, and the dher g11inmg ground, or vie, i,er1U, ~ 
either party ~ncceeds. 

E.frecto of . 4 . 'l'l,a introdnction of shells, fi lled with high e:,;plosivei, is 

:•h~~r:.•;>loore i\~ee=~~~\1:,er{e!;~•~;n~nch;::o~t':."t;;ie~h:i:nti7::~~~vif 

fo,·ged atcel, ha.vo !\ l11rge cap&eity, and carry .an explosive 
about foul' times 118 powerful, weight for weight, u gun 
powder. Their effectij for demolition pnrp011es, when they 
descend 11t h igh angles, nftl enormous. Ordinary earth cover 
ia nscleas, nnd most modern forl.9,unleustrengtheneda.ndrc-

Elr«t, of modelled, would soo,1 be wrecked bv t hem. 

tf~t::~~0:i:! dem~~~:S:/~;~i:::e!~'ifi•c;~i:~izt!1~:~: ~~1tu:~.~l~t;: :~:~s~ 
\I :!'.~~in6<1. ~~p~:~~k rmd defence, winch it. is onr object in this book- to 

DiYit ion ot 5. Wl,on we begin to consider the atU.Ck on, 11ml the defence 
lhe ouhj•d. of, a fortresa wo a1'6 at once confronted by a difficult qnestionu 

towhi.chof tho two side&of thesuhject ,houldfir,trecei,·eour 
,.tt-ent,on. 

The nlt.'1.cknnd the defence aremutnsllydependent,theone, 
on the other, a.nd a],.·a.ys mast remain w. In order to attack 
suoceMfoll_r, we u,nst ha.ve n oon8iderable knowledge of the t,•pe 
of dcfcu<'es and of !he mate1·iel and pen,,onnel tha.t ha.ve t0be 
ovcrco_mo: n~d sim,ln.rly to defend, snrees~fully, we must 00 
ncq11umtedw1ththe probable method of attack. 



,,,11,1•·· 

l''•;. 

il-6. 

'l'herowoui<lneccssnrilybeconfw;ion ifthotwosiilesof the 
subject wcru approached sirmil~neously, and the ditli~ulty, as 
mentiouod, u,uat therefore runrnm, on the nndcrstandmg tlmt 
tbe ono portion of tho book hangs on the otlior, aud tha.t all 
must bo read, befortJ tho meaning of many pads can bopropel'ly 
grasped. 

1Nith this oxplanation,it is proposed totrmt the subject 
intbefollowingordor,-

1.-A short description of l.[00~1c1 FORTRtss Dr.rr,wi,;s 
insofar a.sthoyarc likelyt-Oiuflue,wc theatta,ok. 

lf.-'l'ho ATIACK OF A MODEi{.~ FOH1'11~Ss. 
lIL-'l'he Uu &li"CIC OF A .MODERN FORTRJsS1. 

S:i:r;noN IT.-MODERN FORTRESS Ul<WENCES. 

0. H )1 •o• propo•d to 1nler into a d.1t..il1,l dtNrip•io• of tli.1 
dif'1nnt IJ'IWI ■ •• of dtfn.~• tht.t li.t.,·• but. 1t1grnt1d, or inn General 

~ ~~::~~•;~:•li~~,::.,t".;•P'~•:f ~::,~:~ ~~~\~~ b.:!:::-!!: Jef~:. of 
1.-d1.y•, 10 th..t 101111 id.e& :m1y b. formed of ~h• 11.rreh, or 
objooh,i'hd...,,oo!eredtoth••thok. 

Ja All •ho•• •J~t,.,, _of d1ftno1 o•• g.n11·t.l idea. prenil•, 
.. i, ., t.hd "" 01d1.1• ~•l1 of rro•nd, whiel, fora, ■ 1, ro■rh 
"'ro•mJ.rano• _ lo 111 1mport1ni 01n,r1,l po1ition, i1 001\l~i•d 
by w01·I1, u pnoh ol A lrl&in d1f1n1iY1 po1ition. 10 •b1.1110 ll"lin 
10011•10,<.>rko bcmbardth■ e1ntr.,J po1ilion,1n1tl..:k:1t· mui, 
fl"'•• ,itb.■r up••,.. or 1il1•e1 a eeri.. i• portion of d1111 wnli. ■. 

H i1 in •h• m1tlo.od of ooe•pyi•( tlo.1 d1f1•1iY1 beH tbd 
di!fe,..no11 ooe•r. 'l'lo.1 tlo.r11 •01\ OO■'l ■'l<>II •1t>,o;l1 •­
(«) by1tro•ljfort■ ,eonlaininr.1e1rt&i•n•no'h1ro!'h1t.Y1pi1e11 
of 1,l'[ill1ry, prot10W,d hy 1r•o11r, with otht.-. i• tl11 i•i..1"nl1 
'■eh,:11•t.lo1forb,"·hiolo! .. tt•roeo•p1te,c,tio1lpo1ition1•,.oi1.ll1 
1l.1,:,nr fmm 1n u-tillery poin• of ,·i••·, 1nd po.rtl;r 10 from o.• in­
fl.ntr1 poin• ofYi1w-(~) by •n·onr kort• in wli.ioh lo1ny o.rlill11·y 
(wltbon~ umour) '""· b1 Jl'!Ou•l•d, if thc11i,rb• •d~i ... bl1, but or 
which •h• o.rlil!u_r •~amrn• ii u11nlly pl"'-lod in tl10 ict•nal1 
bllw11n th, forh, tb1 11.lkr oou•pyiu:- 1iiu1 ·whi•b h1.v1 1li.1 
11n11 footi~•l Mlv•ntl>i• ,u in (1)-c,11d. lt•tly (o) by11.orm-proof 
iif•n•rJ work:. do•ipod. so .,, t-0 bri■~ CQ( H11 r■n ,t:oou of 
elou ronr• inf&•h·1 fl"', 1nd oc•np.r i"-; 1itn ~p1oi1lly atro•g­
from i.l t•i poiut of vi1w, •■ ii .. no ..-,·1t111mnll■ fnr b1ny 1rtil­
lu.r 1r1 rn1.cl.1 i ,11id1\h1 fortt,hu• 1\1111eh1ioM• o.r11•l• id1 
inih1i•l•rnl1. l• (1) ... d (•) the for•i• dui.-111d tot1k1 
mor1 ~r IH1 of., p•r• i• tli.l di1t,Hi 1tuml1, in (•) i(• 1-1tio• 
i1 li•1l1d to tli.o 1loH ait.a,:,li: ••d th1!!1.nking of 1h11•t1rrt.l1 
b■twu• it.~1r ... a ih ctirl,.bouw. 

Yfith 1i1ht,· or t.hu1, !!1\d def■ueu nf 111 ki•d• wo•kl b1 
eo•1l;,in1d so 1.•tottranrtli.•• tb1 i•tunl• b,l.w1111 th1 fo~t•, 
1nd M fonn, u f•~ 11 pon,bl~, t. 1■ t.in dtf~•~i~• Jin, wl111li. 
•m•ld ;,o.ol l;," to.k.et. ,Tithod rHot·Jin( tn all •h• dtl1y1 0!1 
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:fu~;n;ieti: n~:n ~:;e~sif;'i',!\~e m~:~: o!~1~tomSt!~:e~~ 
but the distinction,asahe"·n,isoneof thebesttobearrnmmd 
in considering an attack. 

The probable arrangcmenb of the main defensi:e line are 
the objects of chief intered to the attacker, bn~ he will )1,we, ~a 

:1~00~1:,:i;b;~;i~r~:~~ l:~e;:~,c?:~•e!~,~~eta,ls of wh1cl.1 will 

7, Where the garrison ia ~trong i_n numbeni or moral, m all 

!:,~::~i:~!..'.:~n8t:::C:f t?:~~~~ d:~~ns~-~rt~~ ~p ~ ~~!;;•J 
by infantry find light gone nn_derco'<"erof £eldfortificatioM, so 
liillomcet theattnck ata.pomtll.8fartothe frontaspoaaible. 
'l'l,e artillery on tho main position would ~e ll.blc to support 
their own infantry in this advanced poBition 111 the s~me way a.s 
the utille,·." of the nUack supports the a<l,ance of ;1.sown 
infantryasdescribed,l11tcron,inSec.lII. 'l'hefotnrosic:;owill, 
in fad,JilTerbutlittle from the defe~cean~attackofnnyotber 
po,1itlon,e:rceptthat probably more time will be spent o,·er it. 
1n bothcnsesthoinfantrywill boadv,mccdtothefrontorkept 
at tbe frollt, under t-he co,·er of artillery in their reer; and 

~;ht!~ t:'b::~r~t[ri~:Jha~..v:~,t n':~~~~~a~r!~~~!c:11 of11:b:tf~~t~~: 
themainfttctor<:>fnttackanddefencc,can be made. 

(a) J,~t, u-ilh Armo,1red D~fenct1. 

8. Itis probable that in thefotut"<llhemajor portion of tl)Q 

nttillery of 1h11 defe1ico will consi~t of howitzers, but thero ,nnst 
always be a ~mall 11ropo1·tio? of dire.et-firing guns for Ulie in the 
distant and do,ie defenco; m thod,stant defence to keep the 
enemy'Rinvestmcnt line on aslargeacircumf.,>reneeas po,1siblo 
by the firoof heavy loug range g11us; in the clo!!e defence to sweep 
the inter,•nlsbetween the forl.,i by firofrom light gnus. 

9. It !ms long been nrecopnited fact thnt loninkc e fnrgelof 
artillery, by placing it in a fix<:d uncovered position inn fort, 
mcaMitsrapidextinclion. 'Where therefore it baa be~n deter. 
mi1.1cdtorotni11 gn.ns;nsidothe forts, after tbo besieger's h,·n.vy 
art,llor,r hns comemto action, they mnst be covered by ~A.terial 
prot-0ct,on,ancha.sannonrnu<lconc":tc,capuble of resisting the 
blowa of the most powerful Jlroject,!,:,a th:it can be launched 
sgainatit. 

Some oontincntnl nations ha,·e adopted auch armoured 
dcfonce,s inside their forts,nnd they must therefore be looked 
upon ne posaiblotargotsand hestndiedusanch. 

'l'heseunnoured defenceafo!'artilleryaroueu11,lly,:,ircularin 
J)lan; thelar'l'el'typescontain8.lla1·ulotwoheavypieces,thesmall,:,r 
types one light one. 'l'be;r are known n, WJ><>la, or ID~rellu. 

~:~~~;,,,f~h:~~e f;re~~:etigt~::~;,,:;8e h:~~':h~ :.;;~;.;1:orio'.t~it 
are also of a disappearing type, u., tho cupola wuh the gnn in 
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8- 18. - - ~ ··~-- ---
i• i1 nia?d bf mH.bi~1:ry oo 1,1 kl 1\1·1, 1-nd th~;· ;, lo...-,,.,d -,;clll■ 
10 t~d Mlle ur no•b.m l',' appu.r~ •b•n l.h• 1urmunding 1rqu nd 
I■ tho mo1t n~■nl "i,1,101 d1•ppu.:ri.o.~ o~po.l&, h-.t, b .. ~ 
dHiin-1 !'.or t.he ~H-~■r pie_oH al10, llDd ii l l prob1,bl1 tli..t, if 
lhe u~o of 1.rno.o■nn;- ,. ooniu,,■ed, ■-11 ftt(•r• 01pol1.o .,.;u bo of 
lho d 1HppHl'in1, t-Tp•. 

10. Plat. l ,h,;,. • ., tyµioal oupol•-fm· t 1To hoa.ry--«•n~ on tli.1 Cupoloo foe 

g~;,ifllit.~~~i\:::;t;~;~g;~~;;it~·::~ ,,.,, •'"· 
'l' o pcot.ol th■ «•n anrl t,h1 m1.n.lun1rya ri■g o! 1hillttl o•t-irpn 
(1111t ~,.,,. .. ,,), Ol'IObw!d■d i■ T'1'1 hard ,,_m,ut oou1rel0, Hoir­
•J11 t/,1 .. po].,, allo,Yin~ ~l;,.1 l;:.l11r to NToln f,.,1]" iuoid, ii,. 

:~\~ tl;;: ,';.~' .. ~o •a;~~~.o~::. lJ•~,:~~;:t:~p~1::0~~1,. 8~1!::f:~:•;~ 
.,,,hiol1 all9• of n:rj' )ugh •n«lu of 1\ndion. ·wh.ther ili.;·r• ia 
&11)' 01" Ill ,noun\ing how\he, .. in i;li.i, """~" in for11, ffl" •·UJ hI , li­
bood of fi•di,11 ~hein 10 ino•nt,,j, appun ••17 dnub1(ul. We 
I.uo•· tl,,at ll1Ulf 13'U:tt !l.l'e so mo•nl1d, :u,Jf d,,y U'e !-hero!CA"1 
objoohof intMut .. 

Thero a ru ua1ull;r t-hrle o:, ,noro o•polu ia & tkouii; fort., 
&od t-h,y aru ko ba fo,md ill U,, o,ntre or •h• fo1·t, i!tlmt-

~~~il~~ ;1•:n:!u:\'i,:'"l~i!o~\ht~t:~~-~~;f'~~ ~~;r•r~!~( 1:•1~\~~ 
&tt-.ck•i:-•• ai-JLll~ry, ,.nd t h aeltp,:,l•• boi t13" tix,nru, •h11·• 1llo•ld 
h:, n6 di/11.,ully "' r1.11!(i•g 01~t-l;r o• '° thall1,-.. tl1.t hn-,..t- or 
uoh ,11,11, f)Jl ,nch ,.n ui-i,uding target- .. & f6ri, could h, 
1&1ilyloca.l•d. 

and \~r !~:.!~:~ ~:~· f.~~~/:1:~t~~t~'"~!:~ ::~:7:: ;,: !~,:~r•t~ f;ri~~!.~" 
.,,. 6fttn aupl,,y.J. u 1h1wn i • P l. i·. l';"h•n n,,, in ..,,ti""- t•ho 
.-:• :,, u.t b1 wi.) l.dr&,.-u 1.nd tho ,upol,. loworod by tlO&H uf a 
""untnb1.l1.n~i11 J, w,i:-ht, t.h, top ,· .. t in::; o• 1ho 1Mll'olin1 ri11~. 
'l'hHt _ K•II b1in1, i11'ollndod j.:, ruio t, 1h, ,Ion •U,rn\., 1;11 igloi 
nrT hkaly be d, llouh to 11\tnoe., uu l- t-h~y eo• ld be &i.toohd 
l1y hau;r •h,JJ.. 1'hoy..,... gentnlly tn bt fou nd &t l-h• ••lian .. 
._ul(ln ol i ii.-. !oteOI u,d Jl•nka nf 1. fol'!, or nn ihe tluk, th1117-
uln•, _-.·haffl tbef can rltlin1· • rood all-:re>uud fr. . 'l'(,e1r 
all.le.11 a,10 no~J."11 them-,..,,- ~ilkuU J.o ),it, u1d ,.-onld o•tul a 

l1.r:i'st·x.~.:~~t;r1~ ... ;~ :r::7.l,l.!d~~oun ti1>1, lot Q.:r. 13'Ulll i• 1h,-.cn )foyal,lo 

t:1,t'.d S~ 001,1,~r~:o 7,;;.~:~r: ;::'~t"t:;!!. ~'f ~t~. tr~;~.o:~;d1:1:!: :~:1!~~, 
fo rm,;. '"-''J •o:i•ll J.1;r•i·•l J,,,. t.ld 1',"UH, &Id from i11 pow., ,· of 
ll'OYi"-1 fro,n poini ko p□in-i ,,,-ou]d proh1.bl;r bt diflo•li_to 
1il11100. T h• :roof, ...-it-I l-he ~lln, "!'otuo• 011 th• low-,r porn"" 
tfl.)lorno1nti1.1:-. 

UI. Of 01lrnr 1.,rpOI of ._:r.,.ou-rod d•lt•nu in 1. forl- "'~ ••y Olllor 
·po1~ibl7 lino le do ,,,·iill 1.rlll.♦ur-!1.~td eou •io,-.eup 11.ll1:r1c1, or :::::~ 



12 

lS-16. A'J"t.\CK J,.ND DllfENOE 01' f01\Tllt8SES PAR'l' l l. 

armom-,,d capuniers in the ditch. Thc•o require no spe:iial 
desc:r;ipt ion forou r presentpurpo"e. 

FurihcrmoPe we m><y expect lo find armoured defences for 
the installation of the dcctr.io light. These consist as a rule of 
disappearing tonrellos very much lilrn_tha~ ~hewn f?~ th~ Q.F. 
guu in Pl. t. They wuuld be pfa.ced ma l11gh :po•1faon m the 
Fort,probablyo11thetopofthecentraltraTerse,1fsuchexisted. 
When once accnrntely ranged on by lheallack the,r use by the 
ddcncowonltl11ppeartobeaverydifficultmatter. 
(b) Forts, prepared for heavy arti//er!I, 1cithoul armo1wed def e,.c.es. 

!r':n';,°,,;:i~hou~ con~!-~Il~1• ::~h~;v~~;~~ b~\at,,,a:,;y f;~~s s~Nl• i:~ !~i.{~";::,\:~ 
dofe n=. therefore urn~t enter mto our cons1dcrahona. It 1s hardly 

conoeivab!e howe,er, that now-a-days o.ny tu-tillery even when 
mounted on disappearing mounting,, could hope to exist in snch 
11 po8ition exceptdnringthe period prior tu the arrival of the 
besieger s' siege a rlillory, :;nd we may consider that , after t h&t, 
the heavy gu_ns would be found 011\side. The fol"ts themselves 
being in onaten':" with deep ditchea wi!I probably remain 
aa they were designed, but l''ill only be arranged for infantry 
lho. with possili ly :irmoured tonrellea, or open emplacemontli for 
Q.l<'. gnns, atthosalients and on thetlanks. 

(e) Inja,i/n;redoub/8. 
15. T his i~ a compr,;rat in,ly new de;-clopmcnt of fortificaf.ion. 

!:t:i7.. ~ !:~ir B~e:~n~::;~~:eact~k!e!\:u!!n1i!r;~!s\~~~:ib;!~t: 
and places the gnns cnlircly outside the works, which are only 
prupar,:,d for infantry fire, except perhaps on the flanks, where 
urrangomonta are nsuallymade for light pieces to bo brought 
intoaction,atthel~lmomcnt,for thoclosedefencc. 

Bomb-proo_f protection, for the gru:1·iso11, forms an important 
feature in tlua , all in most modern type11 of dcfonce. It 
has hitherlo been 1nrango<l under a central J>ara.dos- which 
arraogem,:,nt has been mnch criticised. Any parados imme­
diately in ,·eo.r of the firing parapet.I rendi>rs the atta.ok b? !iigh 
explosive shells on the defor,dersof the parapetal.'-Omparative!y 
simpl6 mi.tier, os many 8plinters from the shells would he thrown 
back on the defenders; and it would appear a better a1Tango. 
mentt.oplacebo~b-11roof casematea under t,hii front parapets, 
ond to do 11,wa.y with t!ie p:.radoa. This mnat ba looked for in 
the fnturl),and in pla,;e of the para.dos a series of splintnr. 
proof traverses, to localise the effects of bursts from high. 
csplosiveshol!awill probablybea.dopted. 

16 .. figs. l and 2, Pl. 4, she .. the plan and section of one 
Dotlill,of of lhesu redoubt., ag ordinarily constructed, A foll develop. 
rodoubt. m~ntoft,heeffcct• of rillo fire, and the formation of a target, 

th~t ijhall be almo~t invisible lo the llttscker, are iho main 
])Omts ~.imed at. An unclimbablc stt'<'l fence is nsualk lldded 
att,hei>ott"mof tlie<litch. · 



INF"ANTRY REDOUBT. 
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J<'ig. a ahcwa a se<Jlion that_ h~ been auggc3tcd for the fr<1nt 
pampet, where an attack by h igh-explosive ~he lls is expected, in 
ordertop!nccbomb.proofc11.Semateannder the pampet,andnt 

~o:t:d t::ot:.!:;·:~it;;h~h~er:~t;!1 ~~nr!i~:~" M::/~n\~~ 
"'milar typos aro bomg considered, and ,we likely to be met 
,..,a,1,, in the future. 'l'he oarth~n puapets themselves nre very 

t~c:~! t~~:i~ 0:;.:i!f~:Ir~!t:~:rt:~;::ec:~,xe s~~1~7i c~0 olhf~'~ 
command, with a somewhat disper,;ed fire . Hen,·y howitzer 
~hells could be dropped into them, ,.]most up to \.lie moment 
when the l<ttncking infantry were on the glacis , and urn.ny gaps 
m=t inevitll-bly be m&de by these shells through the obstacles 
wb.ich surround them. Fal'thermore, the glads parapet would 
have los t a great deal of ifa value when co~ered wit.h cratera, 
formed by high explosive shells, which would ad as so many 
ahelterpitsto the attack. 

17, These earthen redoubts are, sometimes, placed in couple• Siting of 
close together, with a continuous ditch between \.hem so !UI ,cdoubt~. 
pr:.oticallytoform one fort--or, somotimes, ca<Jh redoubt nets by 
itself as a fort, 1:rnd they aro t hen placed oorue 1,000 yards to 
3,000 yards apart. 'l'his distanoe c8mwt well be e:tcccdcd, if the 
defence of the intervals is t-0 Jopcnd ou urn~hc\.ry f1ro alone. 
In either C/ISO the her;vy urtillory is placed iu (.he inkr,·al• 
between, oron ihe flanks of tho redoub ts, .:rnd ofleu somocc,n­
aidcrabledistll.ncei11rear, oreveninfront,oftlwu1. 

Poinfa commo11 lo aU ,n0<lem permr,uwi Works. 

18. Accurate observation of Hie effoct.s of fire being a11 abso- Qho,,ving 
late nece~sity to the ef!icicucy of ruoder,1 artille1·y, we expect S!&tiou, 
to find obRerving st<1tions wherever a cormnandiug po~ition can 
be found. These am usually tho positions occupied by the 
forts, under (a) and (b) and so observiug stations are geuerally 
located in these fort,;. lt is a. cmmnon arrsngPment to mll.ke 
aseof the armoureddefeucesfor the electl'ic light installation 
mentioned above, as observatories. 

19. Ob~tacle.s are freely employed in the immediute vicinity Ohll&ole• 
of all modern forts. One or more steel palisndes uommouly sm-
round the fort, aud any grouu<l thatcau be ~wept by the gr.uiug 
fire of musketry is oovei·od wi th a network of plaiu and barbed 
wire entanglements, ~xed to permaneut steel posts- the poets 
being of differ,,nt heights, so as :--0 render the cwssing of them 
bymcunsofplanksorladdcrsad,flicultmaiter . .Snche11taugle-
mc11N! are also found attl10bottom ofdeep<litohes, whcn thcru 

are gctkl~~-ea:.~:~s;,;:,,ei::;_:in defensive liuo iu" mode,·n fortress :Roil-.rar 

;~: f:;~l~h:~0e1~ ~: :nn: ,~i:~i~;:~::c:1m~/;~:: 'i:i:::;itg ;~~:: :'fo~~unica· 
a railway gi~es t be defence :m opp0t·tur,ity of r,i,p id ly moring 
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guns and stores from point to point, and therefore must be 
taken into the consideration of the attack 

Retir,,dlinoof 21. As soon as tbc <lefend<'l"S a.scurtain what portion of the 
defence. main defensive belt has been aclcdcd for close attnck, it is pro­

bable that they will endeavour t-o g .. iu fnl"ther ti°:'e, even after 
t.hc fall of t hat li_ne, by forming a fe'~cond position m re .. r. '.1-'hc 
flankaof snch a. lmewould probablv rest on fol't!lof the first !me, 
and temporary defences of all naiures would be formed on it, 
(See Pl.18.) 

22. _Finally 1111 regards information useful to tl1e at'.acker 

Nece .. i~y 
!orprq,on• 
den.noeof 
high·angle 
pioee,. 

thcro is tho question of t~e armaweut of tbe defence. 1:h,s will 
consist of the ordin,.ry rifle and nmcbine gnus, and artillery of 
all 11at1n-es. In existing defence armaments there is a lsrge 
prepondefance of direct firing gnns, but these latt-er must 
sooner or later be, to a gt·eat ede1>t, replwed by howihers or 
mortii.rs, if there is going to be any attempt to cope with tho 
a>-tillery of the 9:ttack. Tt ia usual to divide the defence artillery 
under two headmgs, the·' Armament for general defence" and 
the "]!'ixed ~·mament.," tho former to resist attacks from troops 
anU to assist in holding on to the ground ,i\rcaily Ol!Cupie<l, tho 
l..ttcr specially to cope with the siege artillery of the attackers 
imd to destroy it.s personnel. 

The armament for general Udcncc, oon~isting of machine 
and field guns. field howitzers, and guns of p08ition, all on 
travelling carriages, would be cap11ble of rapid ly moving from 
point to point of the defence, and would probably not look for 
either regular platforms or batte,~es; whilst the fixed arma­
ment of heBvy howitzers, with possibly a few guus, if not per• 
m.1.neut fixtures, could ouly be mo,·od. very slowly. 

Tho arme.mcnt for general defence will find its firat nae in 
the d~fonee of the adv~ced infantry position, if there i11 one, 
and will bo withdrawn s1mnllaneonsly with the most ailvancetl 
positions of defence; the fi~ed a1-marue.nt will rarely, if ever, be 
ll<ha,ieed beyond the main lines of defence. (Seo Section X.) 

8EcT10.:; 111.-THE ATTACK GEYERALLY. 

~fod~_of d,.1. 23. When au attempt is mll.de to capture a fortros!, e.od not 
rng w,ih fort• merely to mask or observo it; with a strong field force, four 
,...... metl,ode may be enumerated by which the opemtion may be 

ca1~·iedont,viz.:­

(l) DlockaUe. 
(2) Surprise, or aasanlt by open fo!'ce. 
(3) Bombardment. 
(4) Regular siege. 

B!c,<,hde. pre:::t~c:.:1:,~~:,:.:i·~s/\1~/i:d!i;u~l,s::1;::,n:n~n:m\~i:\~;!~ 
consumed 111 ,t, so that. _nt length ,t may be driven, by waut, to 
surrrnder, and rncanwlnlc the troops inside it may be hiadered 
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8-inch and 6·6 or 6·3-inch R.M.L. howitzers, in the place of the 
8-inch and 6-inch B.L. howitzer ; though the present book 
rder11 rather to the new arm:unont . 

Siege howilzel'II will probably be organized in units of four 
pirooa COJTespoudiug to a.bout l1 al£ a aiege company. 

Itis M well to get a clear i<lea. of t he different objeet_s fo r 
which these different a.l-rnA.mcnt8 are intended, and this wil l be 
g; 'len, in detai l, when we come t-0 the de3Criptou of theaiege . .At 
Jll"€Jeut we are merely concerned with the probable m1mb~r~ 
ami proportions of en-eh. 

l ·mb•u·dment-the latter wi ll, m, doubt, be the priucipal siege 
piec<ls of the fnture, ss the weight of the former and of their 
1,,.- .:,rnnitbn prohibit their use, except where ijpecial facilities of 
t•·>.• ,D :,vrt by rn.il or water exis t. It ia &Swell to remember the.t 
ffiMt 1uode,·n inland fo~trcsscs woal~ be pi-ovided with good 
:railway comnumication, m fact t he existence of tbe ra.ilway is 
of ten the cause c · the oxistenc,i of the fortr<"s6. 

'l'he 6•i1, clc guua will only be employed wliere armoured 
defences a.re to be attacked, or very accurllte fire from " long 
range is required. It ia difficult to s~e how these guns with 
their direc~ fire ooald be autti,-iently SCl"eencd or !,i~den, except 
at IL i:,rrelllt distance from t he defence 1vo,·ks, and tho,r use would 
:probably 00 rare. Th,i _w<:ight of ~''.Y disappee.ring mounting 
1s so heavy aa to render 116 use prob1b1tory, m most ell.Iles. 

!'::~7t~f of be s~~P'~'~f; P}:!~t~e;,ot~r l~~!-~t!:frr~f~f;:i~lh:°i:'e~~-~ ::1t f;:tt 
siege trains, forged Rteel common shell with high explosive 
burster~; for the 6-inch B.L. guns, common and ~h,·.~pnel shell 
with powder bursters, and possibly some armour-piercing proje,,. 
t iles of special design 

The fuies for the howitiers will be either direct action or 
delny-nction percua~ion fu>-es , tho former fo,- searching out 
w0rke and destroyrng personnel, tho latte,· for demolition 
p u.1·poses 

~1:::if;:/nd nr,~~~-e~~!, ~;i~l P{:C:~ ~~~:~tli~t:a,~rt~~:, :::; :,:~i~!'!.ci;: 
their bemg moved fron~ one poiut to anothl'~ in a short time. 
'l'ho h11twy ll.rmament will be on fixed moant,ng~, but L-Onld be 
mored (but not quickly) Ly rsi l or· water, or for slaoi-t distn.nces 
by ha~d. 'l'ho 6-inoh guus wrn prolmbly be on disappearing 

?l'aturcof , .. mountmgs. 
27. High nngle fire from the howitzers, with high cxplosi,·e 

shells, will form the maiu feature, in bot:, llJe aua~k and 
defence. Tho anµ;lo of d<'SOCnt of the~c Rhell~ will va,-y from 75 
to -~O degrees-the higher angles hem;; specially employed for 
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i~ quiW possible to at once bombll~rl the foits an~ Ot:tlyin.g 
positions nnd to delivcl' a ancc,>ss~ul. as~anlt. Tlua v,.e'.'' 1a 

itisa~~id~sJnnts~!0:]1dn:::;;;·~:;itiE:~m~:t•;;'c;:~:!~a~:~ iJJ,:n~::~ 
a C™l<' thore would be no object iu completo investment, 

In ordinary c~es, a more systernlltic attack is evidently 
necessn.ry,and, to prepare the way for theinfontry af::tack, pieces 
throwing 11, heavier shell than ths.t of the. field howi.tzeu mnst 
l,c b1·ought up and employed O<.'fore it will be poss,ble for the 
utlaok to advanco into the zone of infantry fire from the defe11. • 
eivo belt, or hope to drive the defenders back from the positions 
which they have probably taken up m advance of the forte, and 
,.ft.irwa1xls to ret.ain them. 

31. 1'he e:dent of the line of investment depends upon the 
nature of the country, upon the size and armamerit of the for­
i1"ess, and upon the distance to which it is possible to drive the 
rlefenders ba-ck from any advanced position the;y may .have 
t !io !<en up. If the surrounding country be open, w,th no riven, 
inundations, or other obstaeles to rest.riot tile offensive action of 
the garrison, the line of investment mnd be more or less con­
tinuous; and the ma.in line must be boyond theeffodive rnngcof 
t ho "fixed" art ilfory of t"he placo-goneraJ]y from 2½ to 3 miles 
from tlrn ma.in lin()Of defence. 'l'hn outposts must be pushed in 
a.~ far a.s rosaible, possibly to within 1½ or o\'en l¼ miles of th1:1 
sa.mclino. 

DiYi,ion of 32. 'l'ho zone of investment is divided into sections, each of 
10noof"nn,t- which is allotted to a brigade, division, or nrmy COl']}S, which at 
moot. once proceeds to reconnoitre ib section an.d t-0 make good its 

poallion. In order to guard against sorties, ,·il!ages, hoUJICI!, 
wall~, &c., must bt, put into a ~late of defence, entrenchment~ 
thrown np whero ncceasary, 1tnd field utillery positions pro­
k"?tecl by brea.atworb and g"Un-pits. The eommunic~tions, by 
rail and road, between the different sections should be improved 
us £ar.ll.lj possible, and telegrri.phie or telephonic eommnnioation 
tcalabl,shed from seotio11 to suction and to headquarler, 
. At this pe1-i?d, whilst waiting for the special siege artillery, 

fie ld observatonea Rhould be erected. and captive balloons llll0d to 
give early notice of aorties a.nd to a~si•t in reconnoitring, and 
shelt~r fo~ the troopa should .be JJrov,dcd. 

Fightm~. for the possess10n of outlying l·illageij and other 
alrong pos1t,ous wi!l be of daily occlln-enoo in the aU.imph, of 
ilw attack to advance tho zone of investment. 

33. E<"ery effort•, loo, must bo m~deto .thoronghly ~onnoitre 
tho po~ition and determine in which d,redion any ~ystematio 
advance s~all be attempted. 

To facilitate a decision on this point, a recounai&Janco in Coroe 

~net;;gb:,:~e::~!~ ~f:i;:1 ati~nsct; :~rr%0~!f.e ~:1~::11~~::~ 
der"a outpGst lin_e, and thus gain a closet· Yiew of the deloncee, 
rmd the ground 1n front of them. In decidin$ which front to 
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s~c. 111. 33-36. 

:~:~ the con8idcrations wl,ich wonld hrwe to be borne in mind 

(I) 

(2) 

(3) 
(4) 

(6) 
(6J 

day!h~,t:,t i::~~~J!~o:,:; ~~~,.:~u~~:i~~s h~::tl~t':t ~1t:~~j 
oftcnnotbcpossibltllooousidertheotlrnraa.tall. 

34. In del.ermining tho e:d.ent of the front o f attack, it i~ Extent of 
usually considered neccss,ny to push adirectar.tackon at lea.at front of 
two oft.he ma.in forts, anJ.to silencethoseoneithersideof thom. &tt&ck 

35. When once the front of attack is decided on, sites for the Site, fo• 6old 
fiel<l m-senal and main eng-ineer park m~st be eh°:"()" and pre- • ro~n"'I o.nd 
pa:red, close to a. good line of comruu.mcation w,th tl,e base, m~nMgin .. r 
pi·obnbly nt _ II 6uburbrm railway station. po,k. 

'l' he art ,llery park will be in or at tl,e field nrsenll.l (seo 

~~~!lat;::1"\ic~-~fr1!n~fb~to;;: ~.;.n~~:?t!: l~f_i0!t31a;! 
diroot to the udvanced dep6ts and batter,e.s. 

In selecting sites for tho siege parh we moat look fo,· 
(1) proximity to, or tho possibilii,y of makinµ- good covered 
commnnicatfons to both front and ~nr by railway, water, o, 
roatl; (2) xecnrity so as to bo beyond risk from artille,y firo or 
sortica; (3) a position which.will fall in with. thogenerallino 
ofcomnrnniC11,tiontothelmtteries1tndthefront 

The sil..,a for the m,iiu engineer park antl fi eld a.r~enal, 
which would probably he close togelhe.-, would l,o ut B<.>me con-

~t:~~}:l f~:tr::e0r!':a~~t!h;~:::::'!~fc1~~~;t:•ll 1;}:u~t,t sf:g: 
material,wouid boa,;closetotheat-tackbattericsaspossible. 

Tl,e positions of the parks hs,·ing l,een fixeri,connection 
between tho main rmd intermediate ~rks shonld be at once 
commenced. 

,.,,se!~1. ;·,~rl :\i[b~"tJ:;r&: .. ~.ti.bc rt:~f1f~~~~:~1i~~-!:t~ 
ahops,and,u:v,l,ine1·y,a11dstores of unmanufaclnl'Odmaterials. 
For linisbed st":res pa;;sed into it by the c;>.S.D. it will proba.bly 
cvcnlur.lly he httlc more th:m an un!oadmg station whcro the 
break of gauge from that of lhe reg11lar milway of tho country 
tothatofthcsiegerailwo.y will t.ake place. All finished stores 
will probably be, M soon a,; possible, pas~ed off to iut.crmediate 
right, left, and central parb so !is t-0 cleni· the way for the 

(ll.,Jol-J!.) 0 2 
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SEC. Ill. 38-41. 

may be the moro difficnlt fortho defence to scareh ·i t thoroughly 
with their shell fire. A largo site, too, a\lowa of a shifting of 
batt-0ries into altcrna ti,·e positions, if it is evident th11t the 
defence have acenmtely fixed the site of any particular battery. 

The advantage of having the a.dual site of a battery on ground Sit.co olopiug 
ijJoping to the :rear, an\l Bo rendering l11e batkry, am! its corn- totho , .. ,. 

mu~ttt::~~!~~:11
~ l.~a~t~\!i:~ i~~:<b!:::10!~~ pt:r:•~ ~~• :i~~ :t:!7~;." 

~it.ea for the Latteri('S, additional efforts must bo ma.de lo draw 
the invest,m<>nt still closer on tJ,ose po,·liuua of t.he attack 
where tlrny ocnn. The_outpc,st line must Lo rendered s11eai11\Jy 
strong he1-e against Rorhe$, and nt the same time pus.he,! forward 
to the furthes t possible point. The batteries may l,e commenced 
in those positions whore they Rl'C likely t,o take mo..., thsn on" 
day to execute, otherwise it ia better to wait tin the a.ctt1al 
Rrrival of the siege train, and e1nploy all uvailuble 111.bonr aud 
lime, till tl,cn, in connecting up the ,utillery positions with n,~ 
advauccd artillery depOts r111d arsenal. On tho arrival d the 
~iegc tr..in, .,,ery <>fiort should be mado to gAt thA piece~ inl-0 
nctiun as won as poasible, so that~ simultaneous and coutinnous 
bombardment of the enemy's pos ition m,-y he ~ommm,ced. It 
would. be fatal t.o commence bombarding before <'very piece was 
rcRdy to fire, or bcforo thorough (•omm1rnic.aiion was ':>Slublished 
with the rear. 

40. The main object of tho first bombardmen~ by the siege Firot bom­
pie~s will be to des li-oy tho personnel and materiel of the b&Nment 
clefcnee, so »s to allow the infantry to make a further adnmoo. 
ant! to drive the defer,Jc1,s back to their main ilefensi1·e line. 
'J'ho mobile hatwric~ wonld be e111ployed to ,w,;st, in this object 

~~!e:,:;-::!/t;~;::r)~~t:ck.b!~ci'7.'.'~~;s~;~1n~~:i~~ ~l~~)~~:..,w:t 
n,lvanceil positior,s held by them 

41. Dnring, and nft<Jr , lhe fir5t l;omlJs1.,-dment the outpost.s P,u·ollel, 
will be graclnally pushed forward townrds the fortres.•, the limit 

i~;?1h:A~~:::~:i:~1~~¥.~~::~:::~:~:~~~~T!~,!;:;:;;~:~~~:~1; 
fnvonrPd by tho !-(l"Onnd . lit. night, however, the grip on tho 

;r:ti·:~:~1,~t~~~~::.~:~~i-~~.~x!:r~~~l::r~::~;:~:tll.:~~;::J 
:i:g~if.i~1~:il~~~}gyf g[ijf if;!;~::::;:;;; 
~ti:~~:s t!f :1 l'~~~~,c:~e~~s~~:e11su~;,~s:he 8she:~;t~ t;'j~:g~~o:~\~ 
sdecting the sites for ~uch hnsty intt-enchmen\.e, msny 00.11, 

:!~~·:·u:,,:'o~: c,:~.;:rt~~/~}o;;~e,;;:~ ~:t;tke;r:~ ~1~~~e:; :; 
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Stc. IV. ORGANISATJO),I OFATTACll:IN(> l'OicE . 43-45. 

front of atmckwil\ probnblybe on at ]ea,,ttwoforts andtho 
interval between them. 

In this final assault, obstacles are sure to be metwitl,in 
large qnantitie~, and these ~bou)d be destroyed, w, far as poasiblo 
before the actual assault i~ delivered (probably on the previous 
night); but even t-hcn a largo body of cngineen1 should be e1n­
ploye<l to clear tho way for tho littacking infantry. 

S1mro11 lV.-ORGilTZA.TIO:'i OJ!' ATTAC KING FORCE. 

44, In the consideration of the duties to be pCl'forrned by a oi....ificat&01> 
force emplo.Ycd _in tho attack of a fortres.s, the troops m&y be of oiog& 
roughly divided 111to three <;l11.85ea- troopt. 

J.Tnveatingforcc. 
2. Covcriog parties and guards of tho tranche~ 
3. Working parties. 

Tho two last clas,;es are commou ly knowu as" siego troops," 
astheyformnopRrt oft.he,·eglllarfieldarruy 

Imw /i11glroop&. 

40. 'L'h, tl,-. t con1pleh i1n11tru.0.t i1 m,ini1 • p••in Duti01 0r;,,. 
d•ftno~. Tit linH mul. ba h1\d •11.i1>1I 11\l 11fo1·1II o!'th111.rritca ve•ling for«!. 
t.o break \hTonsh, 11'1.d t h,y ratlli bt more 001t.i..0.uo ■■ 1I•n j,, 
the 0■11of 111 ordin•r1 llt!d p11ition 

J:nr1 t forl, loow1Tt1·, will ba JH,~I 4.o dr&w llio ian■t•1nl 
olo1tr by•dnnci111 frocn tl,1 11.ni po1itiou, 1otli.d thtl•lt.r 
•·i ll 1001 ba loo'ktd •po.0. u,. 11oond li111 of d1f1n ... 

TJ,1 b1.tltri1■ 1,1d parlio.0.\ul1th1 con.,anitaiiou-..·ill M 
,o .. t.r1ot1d, nf1,rupot1ib\1,byth1i•T"tin1 fo,..,,in ol'llltr 
ihal then Il&J bt 1'0 d1 l1y in Ol'tnins flrt •ft•1· th1 11,·iv1,l 
of tht 1i1g1 ir•in; •nd the 11,rli"t aits• wcTb •ill th,r,fo,-. 
!,1v1 t-o b, prot1oi1d by t.b t 0.0.tpo■ i lin, of lb, i1nutm1nlo. 

H i1 not ro~•ibl• to J,y llo:'·n d,tlail, ruin for ~•lo■lntinz l•rou.th .t 

~~ • :•;i;t~:~t.:h,: f:~,:{'J:;::~/0~}~1,;nl:::.i.:~i~r • '~1 .. ~:~~ }:~;:tint 
ata.aeu or .. wh indi,·idu1l 001 

A•aunin;:-, Lown11·, ib:.i tht i1Yt1tin8' l1·oop1 ar·t 11eura 
from •ti1.olc or ;ntu,'\lption frol'l wit}io•t., i • m■;r ba ~t,ttd 
1•11tral17 tlud, 1, foret ot fron, h,io•.., !loreo time, tho 1h'•ri•~h 
or th• ~rrioorr i1 1't<':tuuy for tI, 11apl1 i1wntn11•~ of •n 
i•lond for-tnH, ,nd from thrM to fou ti•u fot"tb1 ■eti,.•pr011-
1ntion of tl111itgo. 

If, Iowtv,r, the Htio• of tlit 1ani1on i, li•if•d hy ohtult•. 
oriftli•fe•!-1rHof1h1eount.ryo1·th,,ra1"''nl.ort11■ fo1fr•H 

r~:-n;~•.,:~~~::::t~~ ~~ •;.};r~:~ d1:::;,:':1:~•i: ~,t ;Pt:~ %a;; 
bt proportion..t1lyrtd111d .. 



Si,go!roopo. 

Dutie,o! 
C()Y<! ing 
110.t,~••nd 

~~ar;i:_r, 

Workin; 
)l<ITtie.. 

Quoen' , 
ReguJ,-t;on, 
reg•,•<\;ng 
wor~ing 
l"' ' tw,. 

46-49 .111'A('K AND DEFEli('J: OF rolrfR&SSI:8 . P ART IJ . 

Siege troops. 
46. Thn siege troops wil l, on a,·ri rnl , bn told off to reinforoo 

the cor pa or divisionB holding t hose sect.ions which fnce t he 
front or fronts selected for attack, in order to o.s~ist in supplying 
tl,o necessary working !.n<l COVl'ring p ri.rties, and gnar ds of tho 
ti·encLe8, and the detachrucnts for work ing t ho gnns in the sfogc 
b.'lttcries 

4 7. After the an· ivul of these special sicgetroovnand trains , 
the operatious, B~ regards the section facing the h,-,nt or fronts 
~elected for ntlll.Ck are tho~e of offensive, rathe r rtl,.u vi 1w..ssive, 
defence. l1, wil l be necessuy to push bark the enemy ~teadily 
and continual ly in ,:,rder to gain gronnd to the front, to protect 
the working parties cngagerl in t hC\ eonsfrnction of the sit>ge 
wo1·k~, and to defend tl10~e w01·ks from ass1rnlt.s by the garrison, 
wbo will do al l in lht·ir power fo do~troy them 1111d thus retm·,! 
th;• progrcsij of 1lrn ~iog,;;. 

48. 'fho ~Yho!e of t~e sicgo works will be constructed by 
working parties of cogmcers and infantry, and tL.o ~uccessfnl 
progrc,s of the siege depends much upon their orga.uisatiou 

fi el~:;~,.}tco~~-!~:i~~~)~~\i:~ul~~~~~c~ t~:~ai~:d s~e:~:,:;~;,i~•:: 
batt;)]ions, brigade~, and di,.isions, ,u; rcqui~d,and not be formed 
of<lel1tcl ,ments from diJf~rcnt-companies am\ corps. T he oflicer.q 
should be with theii· re~pective companies or units . The officer~ 
1md non.commis11ioned officers of the workillg partic11 will be held 
responsiblo for the ilmOlrnl ~•f work ~one; the duty of the en• 
ginPers Jx.i11g: lo sec !lint the labom 13 pmr.erly applied" (par 
37, 8ec. n n, Q.H., 18().'>). 

49. "'orking pa1·tics slwuld ho divided iuto r,./irj,. 'L'hesc 
should nc\'cr c·xcced eight hours of Rctnal work at a time, or 
tl))'<l<! in :H J,0111-s; bnt fo,, works that han:• to be e:<ecul('d in fl. 

short Unw, it i~ het1n to gfrc four-hour reliefs (that is 4 houn' 
actual work) so tl lat !ho rne" muy be rdie1·ed by fresh hands 
heforo thoybecome undnly fatifined. \\'he11 iti~ neceijsaryio get 

:'a~::~: ';~:.~:~;~t °f,,.;:~·-~1,'!0,'::,::k:. ~~1
·:

0()~•·;;q,:t~~ '\r:Ol:i'; 

\~\~){.;1(~f Iil\~\i~[~}~~[~:i~~~;~ 
workrng partie~ lhat cnn be prv,·idcd, nnd iu such CN!es the 
a rrangement .nbo1·0 detailed may be adopted with ackanhge. If 
,t be. not possible fo provide two m.en fo e11.ch !Ask, a certain pro­
po~,on may nPYerthele~s 110 nva,fable ns :i. reserve to relic•,·e 

Wt;°!d~~~ i_;!~kr: :~~:.::Jii~~:,:0;h:fp~~~~~e;ttt:~~:~~v~:~ 



SEc.IY. 0RGJ.N!8.!.Tl0X 0~ J.TTACKtXG i "Gti"($ . 49-N!. 

,:,an•lti11 may be u:pao..._, • :re•rn of 10 p,-.- e,nt.., d lu.t, 
of till d"'nlJ!li. of th, 11,·odi:i•i Jl•l"IJ ,hoo.ld N pro,-idl!I loo 
repl101 lo1,;t1. 

A1 • IJlllertl rD.I<', iht Hii■un 1ho■.ld w,wk i" ei1hi-ho■r R.E. relief•. , 
nli,fl, 111d, ,,.1,,, tli., -worli: bli:u more ihal\ eip;hi holl.rl i,;, 
UHD.N, 1hollld ■ot be rolier1d at ih11■mu il.ou;; M th1 iD.fll■try 
workia.rp:.rti~;; 

Wlo.,■ j h, norki1 to 0entii1■, for any bngt.h or lim,, u in i h, 
puu■t on,, t h, ,.-c,rhni partiH- bc,\h ITil!;'i1lttr;; •nil in!&niry 
-1lw11ld, if po~ ■ iblot, h<1u thru io11r1 otr dn~..'" t, on, 00. 

ao. Withup;■.rrl to the a1■01;1niof work t-o l:,,■ exp1011d l'rom TQ,b, 
1oldi1-.-o,it . ._1ayb1M11;1m1d1hd,i■ 1•y1oil,a1oldi..,ru1tr■ in ... 
toth11111oil111 pi1lcaul1)ionl1ho■ldinfo■rhou1',ot■al 
w,n·'k ,:,:,;:cayato 100 ,.11bi1 fut, or nry nurl ,,· l ,.,bio yud per 
hou·,tl,rowi•IJl!i.e •1·tha•nit■n1■ hori101,hl di1!a.,101oflt 
fMt, nd liWnr i• 0111 ef • trHob huiuf a ,uaxin111 ■1 d1pih of 
•~ fee.I, a■d (J1ai l ll1 Hllll ■11.u, if ktJlt al work for ■iI lwu,1, 
w<>■ld n<> i d<> ,·ory muh •ore, M hi1 ,:,uur:iu1 would Ill pn-tt ;r 
., . .,ll ciyondcd&fturib, aal. fonr)iou,-.' ,n>rk . 

.A fi.,, •~"" pr,.oti11, hc,wOT" , l,I,_,:, 1111lO '""" rna,y excavat~, 
,md,r ■:i ,n,lar ci-.-011•11t,noH, I o•bio ;rnrd P"r honr for su: 
houri, bn~, o• 11nio1, itio noint1~l tu ,:a.\c■l•t10• moro than 
120onliicf11l. in 1iI hou r■. 

'i\'h1nt1'1r ei1·cnm.1t-1.no11 ptrmit, it-will b, fou, ii bui k, work Tftllwo,-k, 
by lh1 tu\-. .A "on1id1r1.ble 1,1110■ 1,. of 1upar·T11ion i■ lh1Nly 
""nd, u,d1.1pir·i l.of11n■ lotioni111t np •,nn"!ll'i• diTiduo.l1un, 
oo•pu,i,·1, .lo., c,u1.1in1 the ,,.otk k, b, m.o"' q•iokly nol. 1li.11r-
!■. l ly pufori•ed. T•h 1li.o■l d be 11t fer otaeb ■■.it, nd then 
ubdi,-idcd ••<>•I t)ie •111:1, an4 the ••o,-r in ,:,011,n•■d ef 
,. wnrki•~ 1>.rl_r •hoo. ld b, ,;,.,,. to and1r~t•••l thai 111 io 
rt•po .. iblufottli,,nollliono£ th, rnli,., t••k•!lott1dte l111 
n nit 

al. The ■ tn•n.i-tbn~ tb1 foro1, r•JuirN to U)>ply lh~tOYCti~f S_t~"gt!, of 
•rnl 11,·~-.-k i■.g t roop•, 11 i•nerally r1,:,ko11til w,tb • TI•\\" io 1(, , i,ge!.,oop•. 
forni1king 1kr"o r.ll•f■,~cl, 1q11l,inth1 001,of (.b,oonri,\f 
1 t-oopo, to tho 1,robabl• litl,l fore, of ih1 !ll'uri•on. Two J'lli tf• 

~'.~1,' ]~~,;:,~;;:· ;.~:~•=~o;c\';~,f;:;:1~e 1~:':.
1~:\'/ t t:~~~-t;:;i,•~,~~ 

1h1 0ondition of t.h1 guTi1ou. Ia pr<1por\iou as tJ,, forlrt ■• 
•nd iN1Jo.1,ri1uH u1 l&r1Jll',tht 1t.ronlj"th of1 h100T1rin1troop1 
,.,._y b~ rd•\i,-dy ,..,,11, ,., 1.■d •k• .,,,;.; l)ton.■• th• J1n11k of 
theliTLh l,1ldl•cil!b1mon1qa1,l. 

OSI.. 'l'"kin!II', a• •n 1x1.•pl1, 1.forLr•1o urr,:i.•■dod by 1.~irdl1 Total ot"'.".i;,h 

fr~il!:~~.:f ;i~;!:~]::~f.1f;'.:~t}\~i~:;,1 ;::::~""• 
lin,,of On-.- 7 •iln, t.ad beit11J oppo11diot.bo~ i'-i,-m.1lt1oftke 
p1riphe,y of ih1 fori"'"'· Tio.ii uton\ of il ..,, JH 11 • bod U,ai 
wli.i1h woald prob1.bly be tml,noed in till 1.tt1.1k, I.lid fo,urtlM 



Cavalry. 

Artillery, 

" 52. A1'T..I.CKJ:Nl} DUE:-ICE or f01l.'Tlt"h88ES. P.lll.l' JI. 

fr~:~t~/;~ :i~~~k 'f ~~~ewg~:~t;;~o:0:ia.,fo~:e ~~ t~:~~::g:;s~ 
wonlcl. not be mor.;, than 4 miles, anll the trenches may be firmly 
l1eld by 4,000 meu to th., milo, 16,000 mon wouhl be the great .. ,at 
number of tt"oops rflquired in the trcnchos to gt111rd the_m ; 16,000 
at thrnc :reliefa gives a total of 48,000 mon, or 28,000 m addition 
totlie20,000originully employed in the investment of this part 
of the line. 

Tbe inve~ting force would therefore ham to be mortl than 
doubled in infantry at this part, of the line, RO as to afford 
.~ufficient troops to hold the tre11cheB. \Vhen an assault wa., 
imminent, or a sortie from tl,o garrison was expected, additional 
troops would be drawn away from other part!! of fhe invest• 
mentline, audmovcJ.t-0thethoatreofaUack. 

As regards working partic~, if we allow 1,000 to 1,200 men 
per mile of trench and that wo shall ha;ve a.maximum of 4miles 
nf l:,·ench to oonstruct at one time, thia givey, at 4 relfofs, 16,000 
to )S,000, My 18,000, additional mon. 

Thus tho totul addition, as regards infantry, to the investing 
force, for the vigorou~ C!l.ITying on of the siego would be 28,00IJ 
+ 18,000=46,000 men; and the troops employed in the il1vest­
moot an,l~i.cgo would bo11J0,000+4:~,000=l10,000. Jnadditio11 
it woultl be necess!l.ry to allow a proportion, say -.'tr · for the 
Unties conncded with the iufo:rnal economy of the army aud for 
ca;;uulties,th.usmttkingatotal of aboutfo11rtimestbega1Tioon. 

The rdativo incrua.so of the invest.iog for~e will he greater 
in proporliou tu the forleA!i i~ smaller anJ. the lino of iuvest. 
ment ~horror, OOcause the vroportion of the \1n'esting line 
included in t~o n<:tirn op0rat1ons of the Riege will ue :;rrealer, 
and the workmg partie$ oannot be mMh J.imi11ishod. 

Tl,o proportlon of cava.lry may be lea~ than wit,h an am,y in 
the field, but on the other hand, that of the artillery and 
ongineers must be much greater. 

lt is nstlal, for pllrpo~es of rough calculation, to allow, flB an 
estim,.,teof armament of a fort1"t'sa, t.hat it wiH hnve one forire~~ 
(theJ) piece for every 40 yards of perimeter, facing the ahrn.ck. 
With a. verimeter ol' 3,} miles, wo should therefore e.tjlOCi a 
dofonco !l,rrna.men\. of J} x 44, or 154. fortress pieces. 'l'LR 
llllmbor of siege pieefs for the at.lnok sh_onld cowriderahly exceed 
t.hi s, ""Y 154 X l½, nr 231 pieces. 'l'h,~ would be e:.cc]usivo of 
then;obi!oarmamenl. 

It is dcsirablo th:i.t ai:t.i\Jcrymen b,, provided at Urn rni~o\ 

fj,~u!~~it~1~~\;~~:t : 1i;1r~e 1: as1~t:J:.:~:·w}t~, ;~!{~.,~; 
Es\.a.blisbmenh" 

'J'he OHgineer,1 .s.honld not be leas _tlum lu the •kf-ngth of 
theiufa.ntry: con~iderttbly moreifpos111ble. Tht'ro shonldal,o 

~:bi::~:p:i7~~Yss~,fit~! ~i~':!a~; !!~i;:ual engl'i~r offioors; at 
The 1m10nnt of ammunition 1-e11nired for a ilege cannot be 
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definitely laid down, lmt it would requiro to he, probably, 1,000 
rounds per piece. This would mean, forc"rcry 100 six-inch B.L, 
howitzers,"' weight of about i!,500 tons, for amruunilion nlone. 

OrgauWmlfo11 m,d arrmig,mwnl of Siege Park#. 
6 3 . .A s s.lready stated there will probably be a nm.in sie_ge park 

Mituat~d on an exis t ing lino of 1·ailvn1,y(orothercommumcation) 

:!t~t1~:i~~ b:i~a:;:er:Fi! ~: ~a:J:~1:~~tti~l ttekecr.~.E'. 
fromthe O.S .D. 

\Vorkohops and machinery will here bo nrranged to work 
up unma,nu£actured materials, and tho finished articles will, !Ill 

soon ns possible, be po.sscd on to the intor1:1e<liate JHLrks 
Revetting m~tcrida, m&de up by tbe troops, w,11 be made a.a 
neat· as poss1blo to the intermediate parks, and at once he 
placed in them. Only reserve st-Ores and unmannfach::-cd 
maforiala will, a,; a rule, be kept in the main park, so tha,o, rn 
most cases, i t will eventually he come merely an nnloadir.g ~t,bon, 
with workshops, &c 

In addition to lbe main and int.ermediatepnrks, mov&ble 
trench rl fp c'.>ts would have to be cstabliel,ed in the approaches 11nd 
el&ewhere at tho front to contnin Mpplic~ [orirnmt'diate use , 

org~ntr,ii~~.m~d !'~~~~i~r::i~r tFi:frk~w:'. 11 oe;;t:~c:~i:::~i ~rf:~~;::,?~. 
bo in drn.rgc of the whole, nnd ho will be responsible for all 
supplicsforaicgepnrposcs, and boable t-0 show at all time8tho 
amount and position of a.II siegt, material that is :w~ilab!c, or is 
bcingmannfa,ctnred. 

'l' he fo llowing de!.a\l sheW!! what would probably be tho 
minimnmstafEreqnired,-

1 cnptain R.E. in chllrgo as director, who wilt e.lso have 
ebargcofnll thenrrangementsforsnpply. 

l lioa.tenant R.E. in immedio.te charge of tho main park. 
1 staffdci-kincba.rgoofbook9 nndcorrespondeuce. 
2non.comruisHioncdolliccrsatthemainpark,andl!l.teach 

intermodiato pru·k in cha,-ge of .•torra, each liaving at 
least3storcmcnunderhirn. 

1<1aoh }Jsrk will be l1J.i(l out on some definite plan , ,~·ith 

:t~:":;1::i~;,c:~ :\;t:~:~d ~~:e;~~)~~'.~~~ :i/.:~:~:i~i:!_er;~~ 

:;:,t,;c~~yk st~:, 1:~t\:~. ~1:.~te;;\!0
:~:~: ~,~;f~~,s~,.:;,!~id 

that sidings from the siegt, raiiwny can run betweeu the'? Bild 
so avoid earrying, &.'! much M possible. ·w,.t€l" supply is al~o 
an important point. 

ftisworlhnotingthat, 
l(){Jbra.shwoodgabiona take up a apnceofl3fret byl6feet 

ifstw,kedon their sides in fonr1,i lesof five tiers, sev~ngabions 
in t he bottom row and 1h,·e<,> in 1h<.' top-hight of pllee, 8 frH 
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6 inch ea ; un<l 100 fascines take np n, space of 18 feet by 18 feet 
iI stacked in lfre layers of twenty fasci.11e~, ea.eh layer being ut 
right angles to the one underneath- height of sla.ck, 4 feet. 

Si!OTI0N V.- SIEG E R AILWAYS. 

65. In any future siege, narrow guuge railways will. without 
donlit, play a most important part as a means of forwarding up 
to the balterie~ and cngiueer depots, th? immCDHO weight of 
ammunition, gu11s, platforms, &c., lloat will be required. It i~ 
a<ivisable to ha1·0 only one bi-eak of gauge, and this will, 
con,eniently, t_ake place at O,e field arse,ml and mai?- en~nacr 
park, which w11!, J>rolJahly, be on, or near, tho exiRtmg hno of 
rnilway of the co1mlry, ~o that there nC<ld be only one ehauge 
nf caniage for the heavier slorcB. From these establishment~ 
ra;lway eornrnuuicatien will be rnac~e with nll parts of the front. 

56. A good gauge for n Biego ra1lwayia from JS to .!4 inehe~ 
,vo use the form er, the Fttucl.t the 1,.ttcr. 'l'he t.-o\lies can he drawn by horses in lasso draft, tho tug~ being aHachcd io 
the side of the platforms. so that a horse would not have lo 
walk onr the sleepers, thereby diatnrbing ihe adjustment of 
\lie line; or men can haul tbe trollies along wit.h ,·cr_y much 
g_:rmter facility than when using- iri'nch catt~, &c. A_ descrip­
tion o_f the method of lnyia$' snch lines, with full details of the 
materrnl nnd pers.onne\ required will be found in Part Vf. An 
honr and a half to two houra are req11i re<l for laying a quarter 
nf n, inile of J)ermanent way fo,· ~nch a line, but a great denl 
der,ell(\~ 011 tile arnonut of !e,·elling a.nd packing reqllii·ed. 

'1'1,e Rvernge load of fl train is about 30 too~ net 

,l·c .:1:~~ 'b:t:::it i~'.1~1~1 ~~~i:ts N!:~~: ;,Lni:~\~1:"l sl!;:r 3;'.:i~:~::: 
Ilnring a ?<'ntmuous ho~bardn,ent ,t may be assumed that 

a ti-inch or 8-mch B.L. howitzer miyhl fi,·c ]:! ronuds per ho11r 
liy ,hy, ot Ground~ per horn· by night, or rongl,ly 20~ l'Ound~ 
rn 24, honi-8. This would mean :!-5 ton~ of ammnmtion fo,­
ea,cl, 8-ineh bowi(zcr nnd 11 ¾ tons fol' f,hc (L;ncl ,, each day. 

57. _'J'o rnnko l hc mos t of a Eicgo railway u thorougl,1 1 
rndliud ,enl sysfrm r,f wod,ing ,n.,~t ·1,e ,,nfo!'<'e<l, to pn.:,.rn:t 
blocks, nsoless ddention of rolling stock, d:r. Tho method of 
<'~r•·.1·i11g this nut. i8 nll de,rribcd in Part VJ 

SF.<'1'!0N VT.-- AHTTLl EHY A TT .-\f'K 

Ral!ni.,,,. 

sieg!\}~'e: 1:'.i"\t~;;1,:~~l~~c:~t1':::tt:de~, tf,°::.s1t:1d·;~e;!:;; 
nnd .~t the ~Arne t_ime hni·t the Jx.st chance of ae-cm·i!y. 

Th1>s~ ~1ege pi~es, A~ previously stat~d. will eollsilit ahnon 

r 
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entiNlJ of lo.owitHu, lho•rh fo1· th• dt .. k of a. flr1._el111 
forh•• • fo• dired flri•r r•"•• 8rin1 d • lo•r 1·•"8'•, .,.J"'" 
ni.ployei!. 'l'li., i;tH of the ldtn 11·ill ho r1.111, and !hoy will 
t],.n be 10 fn a-.·ay from the utilltTy o! th1 d•f•no1, ilo.•i iii• 
prob.,bl• ih•i l ittle covn wi ll hH1 io be pr,n·id1d to,· U,1111 . 
Ou r • ~t•n~ion "ill lher1fo1·1 b1 JJO"'" dirnctod to o,nr foi· tb.1 
n1•_.in 1.11.il lery &l"1\&rn•ul of howiton whi~h wonld h1 oollwottd 
on l.Io uiilloi')" po1itiun, JH'obr.bly di1huu ~mr1t, 2,.~00 to Q,CO) 
yard1 fro• tht tn11.in dd1n1iT1 line. 

09. Th.,-o i1 no objto1. in pdti11Q"" bo.tt,.,.y of howilur" Oil In•itlbilitT, 
tb.o ,J.,: lint,, whtn i\.l uiltt•o• co1\d he b_. thori •1,•in,t, · 
H-. nrnlluy of th1 dtft•Jtu, 10 that tlo.10 but1rin will b1 in 
lo.idtl ■ ri pn1it.iunil of •o•• 10,·t, 1itl1tr ou 1.lo• r"'nH llop•• or 
hill~,• • th• bottom• ~,f v1.ll•y•, or behind w..011h o,· b•ihliuf•• 
Ooo111ion.,Jly i• ni•y b• nue•uy t.o throw· •p •n 1rti1'.ei.,[ 
,or-Hn, to eo,·er & ••tt.,·1 thd wodd ot.h,r"''iH l• vi;,il,le. bd 
iher• •·ould be p:1-.,t ditle•l\ie1 i• kHpi"ll up •om11nni~1.ti•••• 
°'"P• •t airU, wiih ., bdter1 10 pl•~ed, a11d u,lo. ., 1it1 tl,o.J,l 
L• uoidod, •• fuu p:,aible. The 1•.utn.tionof ho,Yih.,- ,h,I!, 
;,-,o :.i-o.t, 1.nd tb•ir •tf•ot110 powl!'ful th._. it i1 irupon!hl• !a 
th, tleld lo t-b1·ow •p ,ovu- ,Yhiolo. wi ll tt■ Uli )htm. A1 n. ml• 
th, ortill,ry of U,, d,fono, ,.,-i!l b, tlrini; d an n111e1n ifll'ji9i 
,.,hoH ad 11al po1i tfon o._unol. b, 1'.:ud, , u d •buir 1y,to111 ot tln 
will be r11thtr nn >Yhd ie k•own •• U,e ' · pnud,l ,un" 1y1W.m, 
i.t., droppin p; 1h1ll11y1l•:-1..tieally h1ekwudo ,..t\ for:nrdt oYwr 
ihe U'lato b• .. ,rehed, 11,en 1.ny di,..,t .. tunopi to b,i "•peei•l 
obj1et.. F •·Hdom from du111· ,.-ill th -,r,fon d1p-■d 1.h1.101t. 
u.tir•ly oa ini■ibiliiy-b.t 1till 111el1 enT1r ••y be LIHil;'n•d 111 

•·ill •• ••y nt, loHliu th• •l'Mi or 1h1ll,, ■Y•n ir n<>• of ,anelo. 
UH ill protootiar th• lo.ouit1e1'1 1.ud n,en fro• the f,lli•J 1hell• 
t1o., ... 1,.... .Fn·ib•ro.ut-. wt nrn~t look for •ro••d whith will 
no\ giu • huk 1ra\l 1oO lht battuy 

80. Th•~• ,·~q•i1ite• 11.n 1-■ tra lly Le •1oiii tuily •lol,in,d Adr•~!Ag<0 
on tlo.t rner■e •lopt •f., 1,rn, •• d, ••ptei1.lly, .,, point• ,.-lie,-. the of , lo1;i"'~ 
,lop• ol (lo.1 hill •11011·• of th,_ ho,viiur• bti11!" 1unk 1.lmo1t, gto<tn · 

,ntiroly hthiud the nnb'?k.,, 1011, 1.ml y•l n,~r• i1 no baol.:w• ll 

~:1:1~,:1b:!~JrJ~ t~~b~~;;.~,t!~: ;~:~~::~1~ J~:i;~~~1~:~ ~'r:!1t: B,ot •'of", 
i\ ""11ld mo1tn \hd t h• but 1ilot -.·oold 1lop• 1,i .,bo••¾ 1.o Allow 
of••• n1pl•oe1n1at, 10111• t<I, fHI lo•g, huicll," no ~•ch,·AII._ A 
1iup•r •~opo th .. .,J;•J11.t ¾ wool~ e•n11 dil!odtic• m .•"~"""-i­
o•tinl" wnh tlo.• bahuy-•" 1u1■ 1· olnp• wo•ld , • ..._,I e ,tl,cr 1. 
~,,._. u•ou,\ of uoautio• or th, b•ildinf 1,1p e[ " lo.irlo. 
par•pd in frn11i ■ ad on \h• 1idu nf 1lo.• ornph1,01m .. t 

8 1. A typi~•I 11•pl•e••••• of tlo.i1 Him-. for• 4'-ineh TI.L. TypieM ~m• 
lo.owibor it ■ho"'·" on Pl. 6. 1'h• r=••d 110,.., •o con- ) 1"".""'•nt 00 

;~:•~:~7,1i~ft~1~! ::;\i:,:i!:~l e;.,~ :~:::f, ;,:'~t~~~==t=~l :."7:: ~~~-
,....,. of •h• 1no.pl••n111,t to hold t 1hell. 'l'lo.• ,nth ,u,nttd 
from tlo.1 ,mpl1.Hrnent i•J>iled up 1,:,a.,,dit, oo H t.:,,t,;,p 1pli■ t11'1 
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from shell• which burst on the frout or fl ank. Of shells which 
ma.y fall in the emplacement, i t is useless to take acconnt, for 
t hey cannot be kept out, nor can cover be Pi:◊vidcd against 
tl,om , Ve,·y good co,·er from _shells that fall m front of ~he 
emplacement is obt_nincd by 1h11 detachment when stii.ndmg 
with t heir baeks agrunst the front W"-11 ; at other t imes, they must 
take th,· ir chance with sh&lls thn t fol l ;u front, or clsawhcre. 

~:~~~.1. npj(~-2 :t::er~~~ a;~'! !eh~~~;}:: : rl~o;v~\z~~f ring at low 
This is ~n e.xample of an emplnrernentonamost suitable sit.,, 

and such cn,1 often be found; if an cruiier dope ha~ to be 
Hekdcd the rear of the empli,.cement. should be on the natural 
ground level, and 1,t least Rix feet of h,:,igbt in front of the 
howit?:e1· must be made np by g,,,bions, sods, or other revetment. 

~~:I'"•nt mu!\?~';;i\1,)ste~'.e;~m;:;_~t~~:1;~~~~~:i:1::0~:J.t::;r~:e~t~: 
of a valley. T n thiij caso t hc platform for the howitzer would be 
on /.he ground Jere) , and the traverses und front parapet, revetted 
or unre~etted, ent_,roly thrown up, would surround tho gun, to 
pt·otect ,_t fro1!1sph~ters, I t would be worse than usolellS to sink 
the howitzer m a pit, as this would ,nerclyactas 11shell trap. I t 
may even ijOlllet imeM be ad ,· isab\e to a<ld a ijp] iuter.proof 
h-an•rao some 8 or 10 feet in rear or tho platforms, which wo11ld 
not bu,·st :l. shell, but would stop spliut-era from shells that burat 
in re111·. 

Thobott&ry. 

E1ooution 
oi ~·ork. 

Unr .. ol-tetl 
hatteryon 
Je,eli'""nnd. 

63. A battery consis ts of ::r. series of emplaccmeuts, 
probably fonr in number, llO !hut they may be worked in 
action hy ono battery eomrnaudw. l'he covering of such a 
collection of pieces in battery is buet explained by the design 
for rr. lc,·el site shown ou Pl. 6. 'J.'he platfo1·m~ 1.ro on the 
f{ronnd le,·el, a1Hl the howitz,:,n, are spaced 45 feet apart. 
T his dislauco would probably have to be GO feet if there 
was 11 ,mut of re,·ett,ng material. Instea,I of solid tra.n:i-ses 

~esth':~:w t~1:en~t\:\;}~i1~:tedr:.ti:i1."~8;;!e:'!!,.~:~hs~~~:~: 
proof <-'Over on cit he~ eide, the trunch further acting a.<r II shell 
trap. A apace i~ left between the fron t parapet and the trnversea 
lo R.llow of froe c<.>m,uunication. , "\Yhen the howitzers 11ro 
niore th~u 45 feot ap11i-t., it _i s not always necessary, or 
oven ad,·,~a.ble, to !uwe rt. conluiuons parapet between them, 
'l'hefrout parapet, which is also only splinter.proof, is pro,·ided 
fromaditeh of its own. which fll~o nets, in a small way, a.a a. shl"ll 
tn;p 

For tLo ?xecntion of tho typirnl battery, for four howitieu 
on a level ~ttc, /l8 shown 011 P l. 6, the detni l of men, tools, &c'. 

iph!~~~:du~~i:n~0 ~,~dwtt:~ 1!::c~~:t :,~ir!w;h:l;~r~;;11;!,~~ 
plated. 

IHt;:; 1~."i\i r~e!t!::!t 11~~e;~~}l:,c~n0~o!ll~-o:~~•i~e~i;;:~~or~ih~! 





Porlion<>fWort. 

lstR<liif. 

Front p<lll'pd • 

Frontilitch 

DETAIL of Men, Tools, &c., for 4.Howitzcr Battery on Level Site. 

I",' ~ 5' ~ 3}' 

2nd Relief, for Pa.:npe.t, Front Ditch, end P :nt!orn,o only , u for l,I Relief. 
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oomea aboutbeci.ll.ile it would bcncc~to~tlicLow-itzen, 
atafu rtlwr <llst,mcoapmf, probably GO foot. lle,eiting matu·ials 
~Lould ,d ,rny,. be used, if p,miil,lo, o~r,.-cia!ly in fr-01,t c.[ th,, 
howitzer11, bnt lhey tll'<l not of UlU<:h imJ""'l'!ane.i bclwMn 
thr·m 

6 4 . A l>alte1'J' on ,;fopi.ng 1,,ro,,md wvu!J cvw,i~~ of I\ Merit:R 
(pn,118.hly 4) of cmplitCe.r1,eoi<1 of tlw type ilh.ewn uu Pl. .;. 
'l'he distance :1p,u-t of tlw ho,.·itzerJ will be much tl,e >'llnH> 
11,. in tl,e buttery 011 a. J~,.el ~ile, bu~ the am~unt of c:1et1n•· 

~,~\-~;:~~J1~0~;~~iliP.irf _t~:;~~:;~;!t\;1~~11~~:~~2:;~ 
on alopio;g tt•·ound will or,:lma.rilr he long;>r th,111 fur one"" 
level gMU!Ld, us the 1,l,.tform~ c.,nn~t \,o ,;tk~te<l until the 
emplrl.l'('!DCHt~ /11'(1fini~l,c,l. 

'J'bere iH "o vbjl!'el, iu this ea..e, 111 l,aviug a <:o.uiuu,;,,i,, 
parapdjOiHiug< thp.frtml• of tl,,., cmp11lC€'QJeubi ru, 11!Jut1n r,,1 
tho lm!.k!T oil kwd grouuil, ,,inco <'Orilwun(eiition,c:,ntwl e,._;ilv 
be nnang,:!l tlhlr(', H iA beUfo1• tq 'IITIIUj!:I' for <l<}mmuui, 

:::\t~;::;;;·:~n()}J:t:~1~1~i";.~Ho~fll 1k!.;1~C~~:~~l!!~;Ch10:=r: :: 
oitlH'r end l,j 6t.,p,; {Mm the emplacemeut. Such t+ frcnch Cl'll! , 

j,i C&Af,ij of ui·g~:,t. necc~llity. bf! rua11r>OO hy the S"llllCrll wilh 
th,: ir ca,•binc~. l'IIUl ,f Q'>ntiuued bcyoud the f!auk~ of /he llllllery 
will ,(;i\"e fuir 11pli111<.:r-proof communication l'l(th iho 1,lotting 
bhlt itrm antl mngazlnes. (Se& Pl. i.) 

Plalforml. 
65 , A 111on.• iml1"1·t.1111t point now-a-tl1<J8 th:u, th& pr·,.,.-~on or 

oo\"c1· fv1· •iegc nrtilkr:,- b the provision of" good reltl\Ol" p!111-
form for ihe pl(!Cf'i III be worked oo. F1'0111 I\ tmdly lii.i,t p.l,u,. 
f01:111, tw ~rom one 1\iat will _not ket'Jl iu tihllfJf',<iri.11 U(IU11111ull1· 
~luftiog, 1t ill \'~''Y difficntt 10 get good r.,~ull~ froJ.l'.l e. gno, 11.,,..{ 
11nito i1npos,.ili!e fro111 n J,o,.·i1it.er. 

'.J1,enl,jct11111irnod 11ti1l dc&iJ1:niug 11 ,.;e:ge elRt(orm a\,.,ul!t 1,,. 
lind\y thcro :-'rh.i flMfonu &hould b., u s11n1,le ,o,i ,,..,..,.,l,J,., 

:i~"~:~:~ ll~~t!l~~;h11t :~~~1i;R0~~ .. ~°:1~ciri~;; 11~:!:l ~;,:\~ 
ijl,0111,l.lm c10pnhl<'.of bdQg caailyand quic\:lJl•ld. _i;'u,riflcr­
morc, if n lu,lllr11rt or 1Ult:ho"4(e US oollJli~f"t'd " nl!c;,w,ary 

;;'.~::i1:~1t~t,t~~~8 !~~::]:~;~~ ~~:le~=i~\~ •:;,•~(;r::~ ~ii~ 
11dd1lio.n11! c1c11,,·e.!io11 Or "Ol:'k OOyond wbft( ii ,-,e,q1urt,U tu lay lb& 
l}lntform. •• 

fL\~;_;~blo- ll,c ~io!it1:d:J; ~:1ir::;:~! i;n,:f~.: .. '~ =~~ r!:.~3 
howilz,:,,., bnt it i, too lil{ht fot11se wi,h thi> R.i11tb IJ.L. li.m,iW:r. 
nnd i~ of nu n~e wit~ ny di,~pp.,ariui numut;~g f,n \.l,e G-iU<:1, 

l~~:·j~~-1,i!~~~ tCa~1~[;'1~~:r,~!t:~th ;;:t::5.:! :,': :t.e~-
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P_!s. 8 and 9 give details of the pie.Honn !Li MTll,ngf!d for this 
pwce. 

The platform itself colll!ists of two_layera of 3-inch fir planks 
the _bottom layer ?°ing parallel to the lme of fire, and thet.op Jayo; 
at right angle!l_to. 1t; under the bottom la.yer are placid four traru;. 
ve1·sc planks Slmilarly to thoso of the top layer; one at the front, 
another e,t the r,;&r, of tho plntform, the ot,her two ~s ahewu 
in the plat.es. The layel"8 are connected togethei: hy 5-inch coach 
screws, except v,'.here the lower four trarsverse plaJ"Jks come: 
here tho three th1ckncsses are connected by 9-inch 001-ews lfi to 
each traJJsvcrse plru1k. The hea.ds of the ooa.oh ~cre~·s are 
countersunk into the t.op layer. 

One platform consists of-
Bolt.om layer, 16 planh, 18 feet X \} inch<lS x 3 inches. 

~:}:Jc~ie~! pla::ks } 11 feet X 9 inches X 3 inches. 

tJ, t~~~ sqna:-headed ~l, ""':"11, f i~~h di~
0
eter. 

The platform shonld be laid at a downward slope of l in ~4 
(2' 23') t.o the front, with a clea.r spa.cc of a.t loa..st l foot betweeu 
t!w froutof the platform a.nd the foot of tbo int.crior~lope. The 
olijectof this arrang.,mont is (1) to leave a. S!l.fficie1>t gangway 
between the front of tho wheolB and the interior slope, "° as to 
enable the offieer, or No. ~• "·ho lays the howitze,·, t.o pass round 
to the front of tho trnnruons when the howitzer is ii. the firing 
position, to lay "reverse"; (2) for convenience of droinage; 
(3) lo rre\·ent the earth and stones shaken dowll by t,be shock of 
firing falling on the ph•tforin. It ia us11a.l nlso to allow 2 feet 
between either side of the platf-01·m aud the b"se of any Rlope, 
that tn"-Y be met with there. 

TJ,e weight of a double-decked plnUorm as abovo deseribed 
is about 35 cwt. 

67. The above description is of the platform nloue, without P~tforn,. for 

;~:btiY~::::~,~~~horage, as it might be nscd for pioces of the t;:te,. 
F,w use with j.l,e 6,iuch B.-T, .. howitzer it is provided in 

ri.dditiou with an anchora~, wl_,,ch ,s ,.ttadied t.o the front of the 
platform to prevent iU! sluftmg totho ,•c;,.r, a.n<l wish a ~tee! centrol 

piv~;l~~a:e~e\~o;;.1~:\~~\:11!:~~ 0!:11:,.:r::;;~ai;. j:t:1t)~t~tPl8. 8 ,i)lelw.,.~• to 

,1nd 9. lt cousi6h of three blocks, 27 inches long o.nd ~ mches plotforo, . 

square, to which are utta.ched two h':insve:seplanks 9 inches x 3 
inches, and one 9 wches X 9inches. It ,s attache,I t.o th~ plat-
form in front by threo bolts o.ud iron brr,,ckels, and belund, at 
the pcsltion oi tho ~econd bottom transverde plauks, by three 
I¼-ineh iron tie rodH 11,ttached to the bottom of tho anchorage. 
The bolls' heads 11,nd nuts are couutcrsnnk in the top l&yor. 

68. The pivot plate is a circular steol casting with a. flt>t top Pivot plate. 
ijnrfwe and a sooket in the contre (Fig. 2, Pl. 9). It is fixed 

(M:1: .-!1.) 
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in position by tweh·e bol4, whicb pa.ss up.wr.rds through a washer 
pJ,.te, r,n<l through the plauks, and which are secured by "1:'t,, 
countersunk int-0 tho faoo of tlrn phi.teat top. 'Vhen used with 
:;:.i;,;av~~i~,~J~:";!nt\t~:~i-j:::~:e ~~~ai:he~g~ \ 1:~:) s!~! 
radial arm, pi.oted nt t~c centre of the pla te, whrnh a llows a 
certait1 amount of traver~mg: t o bo g ivcu; when used with the 
mountillg withont wheels, as in }'ig. 3, a bolt is employed to 
hold the mounting steady through the confre socket. 

69, 'fbe approximate weighte of {ho different portions o! a. 
double.decked platform, fitted completely for use with tho 
$-inch howitzer, are as follows: -

'l'imh.cr of pla.tform and anchorage . . 
Tie rodR, huJt.g an(! nuts for snchor.sge . • 
Pi,ot plafo II f. 0 24} 
Washer plate.. . . 0 J (} 3 

Bo~;::~ _nuts ~o.r} . . 0 0 1 2:3 • · 

Il11dia.larm .. 
Coach RCl'CwB 

1 Trai!pla11k 
2 Wheel plate~ 

T. c. q. lb. 

2 0 0 
7! 2 8 

0 7 2 21 

0 12 
l 14 
l 7 
0 6 

Roughly.. ~ 

'~he raJinl arm, fruil plunk and 2 "heel pfatcs would not be 
required when the p_iece w11.s fired from the 1nounting- without 

i2~e:Js&,~:t 3,~~t ;:e~~:! t~':;!~ ~;:·;e"';.:\.~~~ e~,t:~!\:1~~'. 
should be of lmrd wood, by preference. 

'l'hc whole o~ tLe '1.hO're, except the tl":'.l.il plank nnc! wheel 
plates, ~re earned nod la.id_ by the Roynl Engiucers. Siege ~~:r0~:c~v~!nt~: 61;_?J~a;1~;~;~~~ry a,.e also tmfoed in !ayin~ the 

70. Al l 11fatforms of this n~tum should iirst be fitt.ed together 
in t he R.E. p:.rk befort:: l1erng •ont down to the batterieg; 
ca.d, par~ bem_g carefully marked so tbll.t theI'C may be no 
difficn_lt,y m titt,~g th~m togethe!' on the spot. 

,v1th a workmg i:ia,ty of l ~-~-0. a11d G men, the platform 
ca11 be put togcthe,· lD the park rn ~rom_ 6 to S Loura, when a!J 
l'.ol?a haP..' to ho bore~, ::rnd no spcc,al difficalty i8 met with in 
fithng t<Jgeth_cr I ho 1i_-on work. .'I'he 6ame party cm fake the 
platform t~ p1cce_s e1ga111 and load ,ton wagons in a.bout 3 hours. 

}~11ot!~~filn':go:i11:h!o ~~::~ or~ed~:;,~~~:'ut::~ ::~~;; ~;~ 
(a) Cofu:'::~~~~~I f~mof:ro~~da 1:1:~le ~~ 'i.ado':n~~b~ 

the front., un,l exciwia.u, front trenc'h' for a 11chorag,;, 
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ii feel dc,p, 1 fooi l'.I i•ohM Yl<l.e,•ncl.UIItot llinrhu 
10 ■ 1,, ■ndm•k•li'"oontforti, rod• . 

{b) l'ix lo•••ndof 1,i•roc[• to •nohor•i"• •nd lowc-,-i i. into 
politic•. 

( e) L•y ••~-end tranrru,_ plhk on th, •pp•? ouJ of th• 
li, rod1, ,,,a pnt "k>oU11 thro•th to no,i1'• 1ih, d,ok. 

(d) L•] pi-.-ot. 1,1ulit!0 with bo1tij 'l'Hdy to 1·to,iu tlo., dM\. 
(~) L•]" o,ther t,r-.n,·uru 'Pl~nh •Hd d•ok, end •~no• dew~, 

o•uh •or,w•· till 01.,n' toi- arc ll.u•h "!"illt tl:"' 01<'k. 
mou■t pi-.-ot plal.f •-•d Ix •ll uut~. 

:Xv ,p,oii.l pno•ution111r, UOllll~.l" i• neiwl.1i11i:- 1h., front rrn■\. t,oul, 
tr•uoh, n~•p• 1,hat in ••1;1dy 01· loo .. ,oil ii, nuy ho_ ••~•11ary to 
,...,,et th, .,,._,.. !,o, of 1t •ifh oHdb•c•- H i, 1•1portaJ.1t tc, 

,,.,1,:, \h• rur fo . .,, irin "lil"od b• .. ri11g tnr~• tollrn ~noho,·•r; 
th• •h•p• of ih, ofb.,r ■i,lu or tlo., •••Ya.t-,on i1 not 1 ■,porl-,nl, 
H ii ■o1i Mll'iubl• •" ,,.m ~•rilh J'l'lnnd tlui •Mhor•I(•, b.t, i-•lbor 
fo 1~• t.h, ••.,hor•~• tok, up it1 cnrn ~1rin1, .,.-hioh it. will 
do •ftoi· th• blil YO\l.lld or t,wo hH b1H tl.rod fro■, •h• pl1L t-
for ■,. 

ca,-~•;~:;.~~~:J~ct:\~!'~~~ i!fo~ ft:;~~ ~:"c::~."•t~:1:~0•~~~~ ~1,!~i;~., 
e•H it wulo,.-o:rcdiufo tb.olro,!crh , al'l•;- rc•tins-on ~111"0 o! t.'h• 
HI-fut plan~ •'-""~• th• op,mnw:, by mu'.•, of :rop•• pMl11d 
l/.l'l~•i: it,; i• tlo.1 Hcond cuo ii 'w•I oupP"'r-i•d by 11,(•~l rail•"J 

t~i:~,;•;[~,:j~~--~f"i1:~!n~~t~~~ti:: l~::::~•~:;;.~iit.•r ""d 

fuo1~~.,°ft:~~•:, i•:-,,.t~t!~",J1:,;'~f~J~! ~::::~•.;ti:~~~;)~; :t;1~1f~jr7u' 
t-0 or o!:r ib" pldform, bu1 i1 io not .d..-i•1.bl, w pack Ht·th l"OU1d 
the ilidH, or front,•·• ,i1, i, • pt, fo .:rot. duwn i ,1 .ind1r tl11 -' 

:::1r~~:~!::~-~;:~di?i2{.,~i:E:t~;;~:~t;~~~~-O ;:~· ~1i,~;~ '[;_~,.~; ;;n, 
~:1•, tf~;.l"i~~t .. :r:,~0w::1·b.~;oL:,.!.~: ~u:1i1;.1:: .. ~· ;:~:i 
1<p1w1n,n Cl-~- li>C) for ro1.oh l<>Mws, 1 •P•=u for Jarw:• 

~:;:, J'K:;~•l~·,J, ~-'r.~r;:.~ !~1•~!~1t .:i~0._;t11~\,i':;~i•;1 
! -inch J"OP•· 1\ fathornt_loui. Th, •~chi 1pi-,nner i1 ,kom, 1• 

n::7~~ ~ih!',nd di,t ... 11~• frol'l1 ft,, o:.atre of o•.• plal: for1i1 (c, Adilitio1_1, to 
~'b..1, of tl,~ ••:,:'- 111 • b1.ttu,- i.. oft,n • , niai.tor or ,(U&t, p\otf,.,rn 
i':'pori&uo 1• ~b• _.A.ttill1r:r iu nrm~i•1, for l.b., 11,-in• .,f , tho 
p1loi1, 1.nd tin• d1ot1..no, 1h:i\lld 01.M,for, b, n,1.,·ked ll}' lll; • 
0,1.apjouou po•i•i•n i?- .. a,h ••1pl•••.,~•i, o~ p•i~t•d o■ 1,,\1• 
pl••forn i .. olf. Th~rl1olao(•Hb,ouldJ.• JlTHl 10 f.-• ••d ii:11lo.e• 
fron li"o. :i! pivot. \Yh•n . •mbar i1 plul.i!nl, Hd tl,e ph,Uorm 

~•-i~~\\~:,~,:~;:; :a~tt~o•~,f.0 ~~~,,:d;~~:.~l•~!:n~::.! ~1:!t: 
(~U.-11.) ll i 
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un<ler the wheel~ and tr-11il of the howitzer in addi\ion to the 
fourthatare1111m1.llyprovided,ao11stogiveextra rea18iance to 
the downward blows. 

78. 'l'he mountingfor the8-inch ho~ihor is dill nndertri_al. 
Mounting for It ia ne-0essnrily very_ mucl, more complico.ted and mnch heav1~r 
el·iHoh ll.L. than that for the 6-m.:+. Here tbe double-decked platform,~ 
J,o,,·ihor. of nonae, aud a Qp<:..ii&i 1,utform is 1·equi1't'd. A platform, with 

1m ;~1- mounting,_wa8 laid at Lydd in 1894by 20 men 
In 3 " . lays, the different parts being carried to_tl1e 
battery by the aiege railway. The to_tal_ weight of the p1ec~, 
mounting a.nd platform, waa J4_tona, pomtmg to th~ face th~t. th,~ 
piece can only be n~ffi for ~peen.al work, under•pecial cond,t,10~. 

74. Ther<• are everal mounting, for the 6-inch gun which 
Moun~iog for have been tried, all oo t:he disappearing J?rinciple. ER.Ch type of 
the 6-rnch mounting reqnires special holdfuts of 1t11 own, but the whole 
gun. is in the oxperimculEt.l stage, and need not be described here, 

e:rcept t-0 mention that all such monnting11 are ,·ery heavy and 
takesomeda.ys t-ogetintoposition,ready foi-action. 

Rece~leo 
forh,g_h­
uploo,~ 
ohollolo 
bott..rie,. 

75. Lnthe p.-esentday,whencorditeis likely to be the pro­
pelliug agent in all siege pieces, magazines will be very much 
more sirup\011,ndeasyof construction than was the cruie wheu 
gm!powdcr W8.8 used. Cordite is slightly affected by changes of 
temperntnre, but is almost nnaltored by dampness; and it is 
doubtful if any explotion would occur even if it WM struck bys. 
shell. Conseq11ently the magazine of the future will be a 
:!~-~~er-proof and po,;eibly Mplinter-proof protection, bntnothing 

In the constrnctiou of such msga~ine,, Jonos's steel-band 
gabioil!l,smalltimberscantlinga, larpaulint,andcorrogated iron 
areallofgreatuse. 

1cJt:~!:te~~!~0 t~~t'1:a~~::!0J [!~~: .. !~f:~d 8~::f;~~ 
bousodwithouteartho,-erit. 

The sites of the magazinoa woold in mo9t cu.ea be on the 
flanks of the batteries or emplacemcnk, not more than 100 yards 
away from the Hauk pieces, with probably irome splinter-proof 
connecting trenche11 .between them s.nd the battery. 

Pl. )0 shews typical magazines, bnt they may be of almost 
an_y shape that ia convenient, provided they are proof against 
wfstheraudsplintere. 

of ;!it~~~!ii~:~~o!k:r ':~•;:e:::f,~l"fs.~~: t!,b~toO:£ 
for the sto~ge or shells filled with high explorives. These 
shells nro_ hable to ~ detonated, if a shell, aimilarlr filled, 
<l_et?nate m contact with them,aod,con11eqneotly, in order r.o 
hm1tthelossofshells,andthoquantityoffn.gmenbscattered 

/ 
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-··~··--·--···- ·· ··· - ·- --.. b;;\., ~h.: •h•ll1 •howld b• dllp•i·Hd , ill omall J"90tpia~lo■, on 

1b• ffanb of ••• b.,·it,i-iu. 
'l'hooi::h ob •lb .,_._,..~.,.,l,on'ih,i:rb":"H, illali.ol•tontll.llinl( 

to, .. 11r ■Mr (loa.Tfog •o_H fun) ii i1 ■1,ll aai!Ui,.,hl, 11,aHlloy 
1honld bt 10 dond, u 1h1y .,.,. b, dol<lH-■d hy btin ,1; ,irueJ. 
n,.- a blind ,a,n or Itri-• fro.p,ut. '.ri..., ;,■ctpbcl, 11101,ld. 
•Ji.11,foi:e,bt dHign•d to•-· t.1._. 1h11J lwon lhti1· 1idn, 11ritli. " 
■pli•li.r•proof conMni,r of urih thro11r• •p ro••d thtm, lo 
prtn1'.II. ·h• 1att,:el di1P1,..ion otfr•J(llHnl1; ,rith 1plinhl"•Ftoof 
onrhud oonr, if th, ldtu oo.• b, u:ra.•1,•d 

' Obsorvalirm of Fi,·~ and Olm ~>tV>I,'} Stations. 

77. -Therearo two soparate ru,d di3tiuct illLih ods of obsu.rving 
fire, known a~:-

(•) Ordi11.,r1 ob•rl'aion, by •1••itM. 
(l) t n~I ob.er niioa, by intram .. t■ . 

Whai ( t) i~••pl,Jy■d. uro.n.,m~:h.11 ,ro.lJ bo mil.tle, when• 
nn po•ibl■, to fall baek on (■) in ~--• of any break down 
ia(b). 

Orrlina.,.y ob•ili-YAtion arnally t.,i.: ... r!•e• fro• ih• firing Or.lin,;y 
p•int it ... Jf, or f1·orn it■ iml]'J1diat• l'ie1n1I.)', ■nd 0■n <:l•ly b t ob,en olion. 
Mtd"h1nth1 to.rr•I it ,ull dt:lln1rl o.arl ol1ulyTI1i:bl1; ,n/\ 
in1hi.011r•y\I,.,b1olnt•l'l1e111ilyfor1uolo.po,r1rofob .. rnt,i o11, 
ot o(henriil•, l'nay int .. 1101 th t el,oiet of •it• for • baH11r;r u,d 
of il.11omIJ.l.laie.,iion1. ' 

H i■ njdut, howovor, \.h"t this met,hod or obHno.~i,;u, 
o,n, r•roly, bt ~mploJod ia t.b1 ou11 ,,-h,1·• hirld1n b.thri••• 
,il,her o{ tho 1.\1•0k or of '11• dtftu•, &\"I ll"i•K o.l. n1'1 a1.0U1ei-. 

]foithor iho lar•••, or ~li• bu1t ofih• ■b.1111 ..-ill, ilo.11., 11 a 
nlo, bt Yi1ibl0frolllth1Jl.t·inl',"polll.l. 

Undor t-hlH oiroumd&llOH t,h1 u1•f capt,ive bRlloon~, """ 
porh.bl, ob1trv■iorio1, will, do11htleu, be ~so11ed to, i.s s.n Cl.id 
t-0ordin:u·yob1orutiun. 

78. Tho nCi-lll o.l l'llilimy b,lloon b[l.8 o. cmJl ■,,ity of 10,COJ (he of 
cu.biu fo1i, nnd i1 :!l.llod ,ri1li. hydrot • U '-"· .l_ b o. lloon 0o•Fl,to balloons. 
,Yill1 ot.r, turpo,,k,1, hoop, nd 1nd o&'l.l'U o:,ni-, ,r,i.h■ 1'·7 lb•. . 

Tb• ptinoip•l limitu\io1. l.o th, uu of a 01plivt b1. lloo1_, io · 
i111bili•y ~o wocJ., andot ordiuo.ry oirenm1tt..no~1, wil.h 11. ,r,nd 
blowi•g onr iO ,rtil•• "" ho t.r. Tn Jlln,_.J,ni1, ii ,ny b, ou11l'llo,d 
t.lo,• e,pl;;ln work ,ronld l• po .. ibl, for tli.rH d•y• ou1 ot t,·• 
i• th• ll.l:rt1011i- month,; .,.a t,,ro di.y~ ou• or :11...,, i11 tho wint•i· 

o. a ...... ,. a .. ,, ,rith o. l irhl. ,ri1.d, "" .. 1tihd• of, , .t 1, ... t, 
1,000 f.e1 eoald probably b,, .. uain ■d . ,:,.-o •ilo ■ m•y I» 
)o,;,ktd llp:,a • th411.on;ml rain in1uni di■ -.zl.eo Irom 1lo.• 1n11ny'1 
ltld !"ll•I , "ll.d , hrel'.l mi]• l!"hll"f, llo&Tier e'\llll AN ••J•loy•d 
Radd•n UHl.h inii-M po;,aibly be •"dt for• ohor, 1im•, o.• ." 
dirhtly •11.orttr diill.,•01, by k~•1i•• •h• ba.llo1n 1ondantl;r ,n 
rno'tio11 . both hori.:,ate.lly•nd Yt/'iloo.lly. 

It i• ,Yido;n\ J<1crdt1rt •""•• andtr the mo.>t fa,omniJ le 
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ci;cums.\Auccs, a bnlloou could only aearch, with ordinary 
observation, the ,..,,,erse dope of a hill which was not steeper 
than n,, so thnt there r.mst stil l remain many sites for bntteries 
which caunot be searohed at all 

79. Ex(Wt obsen·atiou would be t'arried on, with accnrate 

i1:tr~~;ti~n:t~:~~~ds•t!'·~: ::!":=:stfix::m::~~:~~g ;!;;~io~~ 
poosibk, often in a lofty bnilding o; a tree, where the target 
&nd burst of the shells were plamly ,ia,Llc. There is no necessity 
for them to be close rn the battery provided that they are in 
good te lephonic communication with_it (6ee Pl. 7), though ther 
should not, as a ·rule, be far_ D.way, m order that the battery 
commander mny visit t_hera, ,f he wishes to doso. Thore would 
usua.Jly be two ohf!ervmg sl~tions to er.eh b:l.Uery; on~ should. 
if poSl!ib le, bo ,:,1?8" fo !ho hue of fire. 8.8 ,tb~ nearer it is, the 
more ac<:nra.te 1n!l be the observations for line. H is usual to 
have one station on either sid11 of the line of fire, but both may 
00 on the""'"'" side. l'rnetically, it has been found that, on the 
whole, the best n.-sults aro obl&iuud wilh a b:,.se (i .e. the distance 
botween the ob~er\·iug stations at,equa_l di~ta_nces from the target) 
of about 11th of the range, but , t LS quite possible to wol"k 
with a ba~e as smnl) as -J,,th. The ~to.tions must be so 
d ,own th at a gc>0tl view uf tho turgot can he obtained, but 

!t~;1~t:1~1 t ~~c:0°e':::~0~;u:1i~htton~~:~~! :~ta:~;!;f~r ;~~_i;,1.'. 
"\Vhoro_ Lilere i~ no means of telephonic communication, .llng 
Riguall!ng 01· ei-on black hoards can be e'?ployed. 'l'he 
ohser,•11,g stalion,_lhem~elves would be of the sm1plcst pussible 
>19lnrc, of ten s innbr to the <!eo_r Ahclkr pit used III field 
defences, with, i( p0$siblc, s,ttmg nccommodation for the 
ob~crvcr ,-t !he iastn,menh, and fot· the trlephone operator, an,l 
sornewe11,therp1-oof roofing. 

A3 the distance between the two obser~ing st.ationij of a 
battery must he determined, it is adl"i~able that they ijhonld 
soo one another 

It i, doubtfol i f exact ob.scrrntion could t .. ke place from 
balloous 

Plol titar,Statio," 

~O. 1''ro111 tl,e two obseni11g stations of a battei-y du:: 
bea~ingH of the l:mrst of ea.eh Bhell arc sent into the plolting 
dation and the position of the b11rst vlotted. All the batterr 
commandrr may ha,·e to be first on one flank of the batter)· 
and then on the other to ~et a good view of the working of Lis 
guus, and yet should be in <-'Ommnniration with his plotter it 
would appear, at. first sight., that an alternative plotting station 
wou_ld be rcqni:ed on <>ithe,· flank; but as alt.ernative plottiug 
~t..t10ns comphcate the telepbcmo arrangement~ nud require 
much extra lri,bour, wll may tako it that, as a rnle, there 
would probably be only one plotting station, aud that near the 
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gnns, on one flank . An altcrnati,e station would he aomcwhnt 
of a luxury, and could be bui_lt when the first press of work 
of getting the gnns iuto nctmn wn,; over. Snch a plotting 
station should IXlntain aC<.'ODlmodatiou for 2 tPlephone operatnr-a, 
and 1 plotter, andcan,convenieutly, be nsed also as a ij\-Orefor 
the gunners' carbines, fo,· which purpose it should contain 
racks for 6 carbines per gun . No reguhrta.bleis required; a 

:~]t ::~~m~in 6i~~\hi: :1~~t~1:t.t~!~~; t"et~~::,J~:t:."~:l~ 
be keeping his eyea on the working of his h<>,o itzcr~, ,md pos­
sibly on the_resuJt.sof Lis_fi_re, if lie chmwcd lo beio n pooition to obser,e it from the vicm,ty oft.he battory. 

Sucb.aplottingstation shoul,l he,wforru, posaib!e,splintcr­
proof and weathc1·-proof, but nothing more. Plate 11 gives the 
dcb.ils of one of the pl'-'tting stations nt frrJd, wbich wns foun(l 
vcrys"t;sract-01·y. · 

Arrangement of the A,·ti!lery Pc,riti,;-,,, 
81. H"ving considered the details of the batteries, with 

::::~~o:;ce;;:~,~: i:rn~~e n:~{ :fol;;~t:~r;~:~,.mt~~~:~riZ:0 ::~~fi 
besi t,eilonthea1·tillerypo3ition. 

TtiaprobnblethMagroupof batlerirs,h:wingmoniorles;; 

:t t~:w:nr~(;1:rie%;fti~;;_1•"~1:~~l · ~\.;~;;:~g~'~Llf \:~:~,!::~~~j 
with une another and with thond,·anccd dcpJUi :md fi eld arsenal 
in rc,u- by met.n~ of the siege railway, oi· by tl,e existing rosd~, 

ncspJ'."~ic!h!:~~;,!~e~·u:~'.\Zft:~~t:::~?~• i!{~~aC: 8~\'f~ne on 
the slope o( the bill, the other on the lc1·el ground at tho 
bottom of the ,·alley. Shelter trench~; and ob<tacl~e hrwe been 
srraugcdonl,he front of the hill toas3istin thedefonce of ihe 
battericsagainstssortie from the~arri8on. 

Ca.scma.te accommodntion, proof against weather at1d 
spliukra, for the ijheller of t.l,e gu n1Jers, at times when they 
are 1wt o.ctually working trte guns, 01· for wonrnlcd men, is al~o 
8hown . Tt would probably no t, be possihle to anange for tlu~ 
ut the early sts.ge~ofthc n.Hnck. 

SECTION VIJ.-l~l<'ANTHY ATTACK. 

SitgeT-rencltes, 

82. ln ordertocanyontsncccssfullysuch:i.lnrgeopc1·ation Covering 
as the formation of great length8 of trench fur a P!IJ"~llel, p•rt.7 

;r:::~ i~f,%1~::~n:}'ei:(1:!!0~1~!~ ;;c,~:~i~:~ ::01~~:ii!,:~r 
i~;,~~:i~·~r:~~~~;:;:/i~~l ;~!t:~fpr:~:11~:::~;:i~!1 :;::~ 







PLATE 12. 

TRACING TRENCHES AND EXTENDING 

WORKING PARTIES. 
Ilg. I 

• .~51)~1, 

: Trruing Party 

1 



SEC. VU. 83-85. 

~~.::;:f!fo~1~::..IB~~ee::~~;hrn;i~t :i:sVlt;:~::r;roU:.~d 
on which t.hoy 11.re to be placed should be most Cli.refnlly examined 
beforohnnd by the enginrx,r officm-s t-old off to the duty. The 
po~itions of different point.s in t he lino of tho trench may be 
ma,rhd on the g round in such a manne1' that no difficvlty will 
be experienced in finding thom in the dusk, provided nothing iii 
used for thia purpose that would gh·e a hint to t.he enemy of tho 
real intentions of t.be besiegers. Every effort should, on the 
contra.ry, bo m&de to deceive him as to the true object. If auy 
points occur in the lineij which a.re screened from lhc fortress, 
a ~apper should be stationed there during da.ylight to await 
tho iu·riva.l of the tracing party. 'l'hese animate points can 

1 1l\0re readily be found, however dark tl,e night ma.y be, and thus 
one risk of dcla.y or crl1)1' in laying out the work is avoided. 

Observations on lllarked pQints ahonld be taken at the time 
of making the rooonna:issa.nce of ground for the fir><!. trenches, 

, with a. viow of tmcing in I.he rfl'}Uircd and COI'l'Ccl direc-
1 tion. 

' 
fl~f 11, wh!\?e\1:i~~~nia~k ~:::::~ :e!hfrt"\h:f ;~~wevoetft~ ~/~~~ of 

be~ieged at the <l iijtance fi.xed on for the t.rench, wlnle objech 
I 'n the immedia.te neighbourhood are Btill visible. 

The tra-cing is executed by ibe Engineers. It should he done 
·u sections, corresponding to the ~trength of the working 
arlics to be furnished by en.eh battalion. The~e partjes 

I ~ill rarely exaecd 500 men per battalion-th0 aection for ~uch 
pa.rty is 800 yards, or 750 yards, allowing for a 1-esen·e of 

0 per cent. of men. 
85. For tno.eing trenches, white tape I½ inch wide i~ hpt 

\J s an article of store. 
I Ewh tape ia 50 yards Jon~, and may ad~anbgeously be 
l arke<l at intervals of 5 £cot w1tl1 short piece~ of tave sewn ou 

; it is wound upon a white picket, and has loops ot line ,,tits 
d.,. Each t.ra<Jing party consi8ts of one enirineer officer a,nd 
e non-connnissionc,l office . .r, au<l oqo saprcr fo r every ,',() 
rih orfractioutl,ereof. 

The party pamdc at the required hour in single mnk, each 
pper being provided wil.lt n ira.cing tape and a 6-foot roJ, ,rnd 

1 o non-commie.sione<l office,. with " spt•cial tmci11g lar, icr, 
hie\, allow~ of a liitlo Tight being thrown down dicecrly upon 

~ ~ro;~teP•'ih: ~~ic~;:, £:1::::.~~t b~e;;,~ •::~~=m::ii~:i::1~,i 
't,er and men in sin,:le raok, proceeds as from A !o B (Fig. 1), 
e point from which Le ia to oommeuec traci11.,:t, At. B Ko 
fapper halt.. and gives the end of his tape to the officer, 
o ma,'CLcs along tho linefo!lowed by the rema.indcr of lho1r1,,i:, 
c aapper drops the hall and let.s tho tnpo ruu out. ihrongh lus 
d", che1lks it when the ba.ll is ucn.rly finished, and, when it 
es to e.n end, pushes the picket into the ground between his 
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working 
puh. 

.Ji 

85~~ --~-:~E~,r~,O~-PAR'.r 11. 
heck The picket is then securfd hy a few _tapir fr?m th? mallet 
of the non-commis~ioned ofli.oor, ,)'ho remains behmd :'"1th each 
fnpper for this purpose, un\il hi~ M.pe ha6 run out, moving on to 
No. 2 as soon es the picket bas been driven. _ The officer places 
No. 2 s11pper "t the end of No_. l"s W.p(', take~ the end ':'f 

~te~:sd 1::,P~!o~i?s c;;~~~~::r:i•ir. MA:!::~;e~;pe~,: ti: ~: 
find he lieA down facing the direction from which the v.·orkrng 
party will come up, ready to assist in extending then:. 

l,J11ch sapper •hould bo inBtructed as to the particular point_ in 
tho trench which he marks. thus-" 100 or -K>O yurds to rho 
right OT left of the starting-point of the ...... section," the se<:tion~ 
being numbered from one flunk to !he other in the tronchc~, a_nrl 
lettcrerl in the appro11ches. In th,s w~y, should any rlcnat1"ll 
from the p,:opet· route occur in bringmg tl1e working parties 
np, the Engmeer officer conducting.tJiem will be readily able to 
remedy tbc mistake, and bring them on to their proper stcctions 
of the work 

Ju tr&.cing approaches, the ~igz(lgS DE, EF, F G, Fig. 3. 
nsnally from 50 to JOO ynxd~ long, are first traced, IIO as to be 
defiladed from the lire of tbe defence works; nt pofr1fs II :mrl 
K, 8 feet 6 inches from E a.nd F, the t,,.pes are ~nt (to be cle~r 
of the h-encb to be uecnted), and the cnt portions extended m 
prnlongation of FE and GF, to form "returns." These returns 
are usually made 10 to 20 yards long-, to conceal t.he angle of the 
approaches; they nre tra.ced with the required lengtll of tape. 

As s001, as the t-r&.cing is finished, the officer retm11s to meet 
the working party and conduct tl,em to the poin t of extension, 
and tbe non-commissioned officers of . th_e tracing partie,. 
help to e.><tend them, each sapper a~s,sbng O\'er his own 
50 y11rds, and, afterwards, to superintend the e;,cecution of the 
work. 

'fhe greatest Cfll'<l should be obserrn1l in handling th., tracing 
lanterns; the light ~howing throngh the bottom is all that should 
be nsed, and on no account should any ray of light be th rown 
fowards the fortre~a. 

B xtending JVOTkingParlie.s. 

86. ~he trocing ha,ing been c':ecuted in sedionij, to corn>. 
spond w,lh the length of line "'-'9n1red for the ,·arious ,~orking 

;~t~:i:~'.8 ~7~~~ =!dn~t~:1~r~~·~:1~~~t~!u.7i~~·;ea:1 ~)ir~: 
~nd iv,dnal d iggers at the di~cret,on 0£ the officer in charge. It 

lifg;g~~:;f:;~;.;,. ]g;;!~It:~f:r:J~:::t:~\~li 
'!'hey are ':'i,.rched to the interm,..diale parks, to rcccfre the 
tools, ene pick and one show\ for each mBn of the working 
party, nnd of the rc•erYe. They "'"~ drnwn up in quur1er 
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ooluJl.n, witlo. tht> nu,·.-. of 10 p11· eent .. i• ,. .. _,. of ••• .ol•••; 
upper•, i" ,bo,t tl'I, prop:irlio• of l M ,nrr ~O '-''•• b.i•r on 
th, r,nr■- /la-.k of "olo. 0ompo.•y. 

ST. AUbo11glo. it i, Ttry-· duii,ablt lhn th ■ Co11111l.1.ndi•( Ll>Tiug out 

Royal .Enlli,nr "."011ld be npplied~oJl. i.l,e 111nrni•8" uf t.!1, d&T 1001,. 
fxed for tl." op,n11g of t.h, trenoh11-wi1.h • ,-,t,11u , howini" lh~ 
•tr .. llth uf th• ..,.-11-kini P"t·1.i• likely to bu Iu,-ni1hl"d bT 1h, 
difrtffll. OUlllp .. ,io,, ~-•t, O\Yi•8" to u:ir1aoi111 or th, l<>rY;c,, it 
it "-Di likely tl,ui. the" numb.re 0an I, 1tri,tl:, ,:onu;.. liwill , 
th11'1for■, be irnpo~•ible W lay o•i i.h, n:1o0i nunb.r oi 10<Jl, fm 
•~oh _oonopHJ. Arr1.01ern1nh 1hoctld be 111,d, fot t.he tpHdy 
d,.tnh•tim1 o! tbo tool,, ,ii.her by l,&Ti•f the• laid o,i i, 
,.,,,u, or by l,-.Ti•r • proportio, i• ro•• ••d tl•• rl"n,o.iuder ;. 

li,af~• 1:;:;J~:;~:J~ t•~".:!•;h, .... ••o•ld be ou, pao, •rut, 
wii.11 ■n intern\ bc,hn•• t~•. l"ow■ of thrn pw:11. Tio, piok 
it pl101d on ih, I.ft., ,nd n,!,r in frod of, Iha 1l,ov0l. 

J'nr 1.ht "l'orca.tiu• of •orl<i•z p.o.,;iH" ""d '' I..1ui111 end 

1 µ l!D./. ;~';_''"i"8" tonl,," ,,._ 1,~f■nt,l' 1Jn"ll, 199;, r~rns. 21~-(10), .. d 

::·~t ~;·;~ , n:t~c~i!t!1,:·u\1•·~~ll::.i;\:~:l'tl\~.·,~:~:~~~ ~~::/~~-:·:t::!;! ;:~\~~· 10 

~:;-, ~J, \ ~:;i;r b:! ,1;.0o7.1J:'\.1;i:;;,~~::t~d ::~~r/' i:n~h!h'l,,1~:;~: P""'"· 
'I pomt1:- • 

(1) 'l'he task ea.eh man is ,-equired to e;{ecat-,,, 
(2) That covering t-roops al'e post-ed in fmnL fo1· their pro­

tection, and that their arms, wheu laid down {-0 corn· 
mcucc work, are not to be taken 11p again, enm in 
., ... ,. o[ attack, e;scept by oriict· of the cotnn,andiug 
ollHr 

(-~) Bil,u, t-o 00 1i.riotl;r 1u.inteilltd, and caNJ t,aken to 
&Yoid th0 noi11 uu0d b;r tb, tool ■ Ot' arms ch.shing 
t<>iuther. 

(4) Word, o{ command to be gircn iu an undertone of 
YOiOI. 

(.'i) ]lo lillht• or ,m.oki11i to 00 a llowed. 

sg_ '!'•• u l1r,•ion ,ho,ld be m1.d1 u fo1·1•h1<low1d in plr■. Exten,ion o! 
,,, .. 2M, hfnlrr Drill, lR ~:-1. working 

: di1t?~~:r::!";~ i:.}~~. "!;l;~~ 0~1.:1:,.,:~d\.:~,•nt~"-:~'ii~:1~1 v•rt,c,. 
b;r t•• uum;r, qinrt.r -,oJ,,11 , .. ill be fori:llld, .. d the wm­

! ,andi•IJ ol!.1er ,Yi11 ~ii"• tl,1 uomlll■ l!d :-"'o• 'l'II lUOH'I" (v1: 
,U''I'), TO ~IJ:11,. •i1l -1X'l',II 

T lo1 ,y.,,•hnt pu·ty i• tlou ■du•o~d towud1 U,, 1.it. of tl,e 
r,n0l, .o.nd ,.,u.d .o.bou• :W) I"e" u r,:;ar er tb, p•1•t J'rom 
hiel,i•i• prupo,ud 1.0ntend 

~11', [f the ext11u.io, it to b. kl th, 11ft, th, •om:,,Jm~ Lnr offl•r 
•ill then 1iY1 0,e eo-.,mo.•d :-BY IUCCIUJ\'I ODIJ•UUo< , IJ'f l'l0 
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TO Tift J,CFT. The captain~ of the companies will then give the 
e1:ccnt,iv0 orders, No. - Compa"Y, right tun>, qukk march, left 

::~,1'1ef~~-;;~r(l/t~,:1c:~:~e)'~~ .~;;:r1:~!!I;~ ;::. ofci:: 
ca.utiou (4) above.) 'l'he cn.p¼.in wi ll generally snperyis~ the 
extension ; ihe guides and ~upornumera.ry non-comm1ss1oned 
ofliccrswillauisthim 

Each man aa he forms on the tape will wait till hill task is 
measure<l out, when he will dri,-o his pick into the ground _on 

!~::;~~ :~~ie;]~i~~ ~\8ckh(b"1:~:~ t~ee re~r:n~nl~~:~~~ t:::i 
ordered to commence work . 

.After thu tools are laid down, and the srronnd in resr is clear 
of th.- rest of the party, the men will, without word of command, 
turn about, ta.lrn four pact'8 k> their rear, lay down their rifl<"B, 
butts k>wards the tape, take off their accoutrements, an<l 
retum to thei~ former position~. (Pl. 12, Fig. 5.) 

The sa.ppersof thetracingparly,aathc mcnfoi-m up, measnre 
off portionij of 5 !eet aloug the Ulpe, each being relieved by th11 
next s:i.pper n:t t.he end of ),is 50 yard". The aappen with the 
working va1-t1~" assist in placiug the men. 

T he reaerve party of the working column is post-0d in rear of 
the centre of tho extended section it belongs to. 

Kxt-0n<ling en Jn extending men on approaches, when the augle of a zig!:li:g 
o.pproAChc,. has been reached, the order of forming up must be reversed m 

continuing the ext.cns_ion in a new direction. Thus, if the 
co\nmn from a to b (E',g. 4, Pl. 12) wall forming to the right, it 
must, wl,en extending on c d, form to the left. 

About 100 n1<:n can be extended in live minntOII. 

Euc«tion of Trendtes. 
Condition• 90. A parallel, for uso a!I an advanced infantry position, 
tfl•~ A pa.-11,l should give good CO\"Cr to a stro~g firing line and s~pporUI, witl., 
ohouM fulr.1. a p&11sage in rear of them; and ,t is advantageon11 ,r the treuch 

ce.n be got ont with steps, on which the troops can sit, when not 
on sent.ry. Tl,erc iN no object as fl rule in attempting to make 1 

the pnrapet of the trench proof_ against heavy shells, or (at irny 
' ,.ate on the first night) in making the bottom of the trench .,.-idc 
enough for wheeled trnffie, except for an oeca,,ional handeart or 
machine gun 

91. Pl. 13 Rbowa a trench, which is s11.il.able for tbo fir,,;t 
night'a ,vork on II parallel. A party, commencing worl.: tt.t snn­
,wt, ahonld complefo everything before s11.nri11e, and ths trench 
would thon be ready for occupation by n strong body of infantry. 
If it is tho_ught 11d,·isable to re\"et the parapet, o,· to widcu the 
trench, th,s work ean he carried out, under cover, at 9,oy anbsc 
qnent period. 

~:!~'::'r~ "" iute!d:d ~: k;::r;:c~ ~~ie"::tm=:irec7.:l ti!:',~~ t~~ :ta i 
~v,n·<>acli. of the trench may be shaped off u shown by the dotted Jin~ 
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SEC. VII. 

in Fig. ~, so 11.11 to allow of h1mdcart~, &c., paS1>ing up to the 
front. 

tion~h~ :i!"~s~x~u;~~ni~f o:~t" i:·~~:g:q:~r:l~o~;! 1:~tl~l~ei; 1;(;::1:: :;,:•~~;~~ <>F 
The working party should bo giYou t,:, under~tliml t.h,.t at tho 
order to commence work they shcmld nt once throw oat a 
shcl t.e ,· t r ench ofthcordinnryde i, tl1,but6feet6i1Jcbcs\\·ido 

~~!t}!~:~I~::~!:~:::1r>;i:l:2:r,l;,.;:!~l~r1:1::.F~i~1;'~:;~i 
by the garrison. T he ~ccoutl and third Blages iu-e ~hewn in 
Figs.2and3. 

lu tlrn final paral!el, if it i~ proposed to de!i,·ei- an assault SteppiuG1hG 
from it, it lll&J be adviw.ble to st-Op tho parapet, ,1siug fa,winc,, panprt,. 
boards or 1mything else thatc11n be obtained to act M ro,·etmenta 
totbestcp1!. 

92. A8 soon as possible after the completion of an infanh-y Spliu~r•proof 
t.reuch, t he corutrnction of splint.er-proof a.ceommoda.tion for <O•or. 
t heuseof&porlion of the gu&rd of tho trenchcs,for la.trines, 
and for dressing tho wo~mded, should be commenced. 

or ! h~se::a!r t ttr::~t a~h~:=t~;:~ o~i:t~Ji!J:~c:Pf~:t:: 
and connected with it . Ordinary field ca.semstee, covered with 
cm· rugat<Xl iron or rai l~ or fasci nes nnd the excuvri.tcd earth (as 
in I,'iga . 4 a11d 5,) M'tJ 11.l l that aro required. Moro earth 
can, if necessary, he obtained from au C-"C1<vation in front 
of thecaselllat.e, bntthiswonldonlyboreqnirediuexceptio,ml 
cases whc~ the ca.semate wa.s exposed to the fire of direct,firi1,g 
guns. Sl ,_ght splinter-proof lranavene pa,·titious should lit, 
providcd m these casemalcs, to localize the efJectsof bursh 
mside. E,-eu a l'O"" of filled guhions would be betWr tl,au 
notl,ing. 

93. E very clTortshould be made to drain tbo trencbeB. This Drain•ge. 
ia no eD.Sy matt.er. French drains may bo made aud led lo 
point.a whore lhc natural lie of the gronnd allows of 8 andaco 
drain being formed to carry off tbewnter, but,atthe best,dccp 
trcnchc~ get very muddy in wot weat.bor. 

Sappi .. g. 
94. I_ft he fir<lof the defence ~reduces many cll.SUS!tics,or Sapping 

the ir Yi g il&nco is so great, that ordmnry trench. work can only 
be carried ont with great difficulty, it i9 poa9ihle that the moro 
certnin but much more tedious proce9a of throwing out the 
trenches by means of !18pping mu.y have to be eventually 
reBOrt.edt.o. 

Sapping is nsunlly executed by the R.E., and conaiaUI iu 
constantly n.dvanciug a trench in the direction of its length by a 
party who work st&nding on tbe bottom of the trench aud 
throw up a parapet on the exposed flank and <,>nd of the trench 
toprotect themaclves. 
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;~~~:~'.'1 of 1,0/~~~:-•i~ ~)~,•::~i-{;1--1,~:•1,~l;~. 7:'~~~•dot:;~:, :o:~;:11d~!?:~~ 
fl t>iui u.d m•ohi11• f'llH. "·hiol1 o~n•o• eu,ly be olilo::-.. lo.er 
oile110ed. • itd u--e w,1·1 tiI•etiT• •1a1HI ""'1' her.di, bn• i1 IU.)'" 
pr,,b •. l,Jy 1till be r01on1d {o aiaiuoi_ ,.,, oumy .-ho i , too de­
•!On.liofd for eoo•r&lo t'lr,,, or •ho u iu ,..._ ... of an:u:a.unitio•. 
i'l·u ho ,tn of da.r"kiuu gi.-. i,rreU oppo:rlnuil;r to .. h. Hpp•r; it 
,.,u;;~uoh liihto•n b1 ,,oek• d hy tbod1fond1r;;,.,. ,.·ould probably 
ht \)11 U&H in H11 lo.1.11· Ii .. ._.,.. of a.n o.ttool<. t:lap1 <=•• a.Lwoy• 
b, d,·Ln,n r,i & rro&l.lr rl1p,h i f hy tlo.a.t 1t1•M" uonritJ ;, 
ohi•.iro~d, and fa.In 01-p h•&d• wo uld 1OOn be 1t.rl1d hy 1ho 
:,tl&chrl, if ii. wu fo■nd tho.i .. h• dd1i,d11-. were P'"'l"·'·td to 

Jtirl,trnd 
Jo(, ...... .. 

Gonen,l 
princirlo,. 

wut•ullnnailionupontlo.•rn. 
90. ~•P•. •i• ,1.,;gna•d u 1ip;-!- 01· l1h-li,\Ud1d, uoord!•: 

to 1.h• d 1ree!,1on i1 , wlliolo. tlifJ 1·un: 1l t.o t.h01·i:;ll'i ,Tl,,•• fl.ornf 
tl11 for~r.••• t lu, up i1 ok11td l"ii.ll~-ll•nd•d, a.nd th ■ •o.pf"'r• 
t111 th~n· i.ool• iu the ordjn,ry -,,,·a.y t)lai a. ri_.-b~-b.nd,d ""•n 
do1t,, -.j~ .• with t-h• ri11hi htnd on 1-h• T-liu.d of iho ohnnl; ir 
,,:, ~be 111 /t., \he 111 i1 11H•d loh-h ... d.•d·,-d _the sappe•·s ho\111. 
th• T-hu-d1 ol •hoii- •honl~ in i:h•ir l•flh•&:'. 

Ge. 81.ppjnf i1 nu1u11.i-ily • •lo"!" pro01•1, •d u al thi1 
pHiod of d11 ti•i.• roµ idi'iy of •,h._.~ i1 of il1• utrooa• import­
a11c,o, c,~inr.to tho u•Olb~r of ouu1,lt111 11.1~1.lls nff?nod, •':•r_y 

~!~;!·,:~"~~:i6:,;~!'n!1i.~'~~o~:idt.t •;to';;a!d.~ ~:~:;;:~;.'•,~:. 
t.h1 11.pporit th• ••p-lo.rod '11'lo.01'■ fll1i.f"11h• r•N of tb• adnu•, 
and th&'i w111.k •un ahould no'i, if !'o••hlc,, he 11Jloo■n for t.J,,o work 

H will nnnlly h■ fomid 1,d1i11.blo loo adopi tuk-work, 111 tlo.1 
lt!El< :,·ill do •h•!r •1.niod \.o gti •·•"•JU •oou u po1o:ibl• hom 
1po11iiouiJ1 whu,lo.tb•yaro101■ •ohoipo•dtoJ\1·•; ••t•b,;,T• 
all, •Tll",)' upporioniiy of rc,•umi•g ordinJl'.f fruth-..-ork: u.u•l 
be ui~1tL 

Th, ~•nio, •~pahi•ld (81,i,.ld, up, ,.,i~h lo.urn!lo, , 1111-k JI.) 
no.-,J 1.1 •liow:a m Fi~. I, PI, H, .,._,. •• t11b~tiht•il /~ tl10 
bud p·aru,ol. of urt.l, or ,:,udh•v when fh• .. en,,,'1 lt• i• 
o•ly • i~h b.l.lo".' &nd i1 uot Jtlnai•I'.·. Tl,c, l•bo•r 01 ,..0Tiu_.,­
th11 _u.ndh&g• 11 1ilu• •-""td. Tiu ui~t,n:;- 11,iol~• l\1"'11 m,1 p,·oof 

tl•:':~i~l;.,~:ib',: ~: :.~:::1~~t: ~1·~~:eb:::.'~~=~:~~~~:!:1 
~llif(~ .. , C"-fll·l;l• of ro•i1i.in,: i.hoir },•Hb.'&ti" power; and tl,io, 
,, b•rn!l" ao•~,d~t•,,d 

llr,akir.g out. "7- ln b"'.'lakiJlg ~u• • ~•uw Rap fro a, • pu,._11.1. tll• s:n:d 
ob]llai to bo !11.,ed &i 1:0 fo lu,vo t.he oi»ninf 11.to tht plrall•l 
oon:r,•_A .. ~ .. on &• ~••ibl•. 8~pp .. i•r thd •llrlk " b,.a.kiu:; 
oni •Ill •l••}• 11k• pb,oe a\ rn~ht,, n•• or t-..o m"n ••• •......,p 
Oll1' \..la■ pa.ra.pot, :•t .. !'-••••IT• u•d•r ooT•r M aoo• JI pouii,1•, 
and tl10, -..o:rk: ii hotb di::r,:,Mion1, Ooe ~o..-&rd1 tJ,,. frt1It, ilo.• 
nU,.u llu'Q•l'h tbt. pa.:,,.1p1t, ki•a.i:dl tl1c, para.11•1, to mMi ili.1 n·­
••ind"·. of lh• pM"iy-..11.o "ork r,;,,m tl,1 inai4o o[ l.l,~ ,. ..... .U,L 
(•'ii,;.!,Pl. HI.) 
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SEC. VII. 97-!)9, 

A portion of lhe in terior of.the pa':"llel may be removtd 
during the day pnwious to breakmg out, m which case the eatth 
must ~A dist1·ibuled over the reverse of the old trench, so as not 
to ind,cate lho position of the" breitking oat" to the enemy by 
rmymotmdsofuarth. 

98. Pl>tn and s~ctions of a left.htmded ;;ap are given in 
:Figs. 2, 3, r,ml }, P l. 1.'.i . 

It is fl.Xoeutcd in two stRge~. 1u the first, a, trench is exca. 
v~ted4 foot6 inches deep. iS feet wide e.t the top, ,md 1 foot 
6iuohesatbottom,tho ei<le 11ea1·est the enemyl11winl5'. a slope 
withaba,;eoflfoot6inches,11nd thereversesideU<!ingverticul, 
if the earth will ~t,.nd so. N'> berm is left. 

In the second stage this trench is wi<lenod "n additional 
2 feet,, and a ~erm of l foot 6 inches is formed, always allo""ing 
thefrontport.10n9feetofst.art. • 

The side parapet in the first stage is 2 foct 6inohca higl,, ,md 
thick enough t-0 resist rifle bullel$ (i.e.,,.bout2J feet or 3feet 
at 18 inches ,.l,ovo ground level). The hca.d p!t!upet or screen 
sf,rclohe~ ,.,,.XJs_s tho head of the sa.p from the ~ide para.pet lo the 
rcfl>r, whe:re it IS"-bout_2 feet high , andi3oomposcd of about GO 
or more s!tndbag~ painted or i-ubbed with mud so ..s be of the 
,mme colour as t he ground, and about one-ho.If or t wo-thirds 
filled, wl1ich are pul led dowu one by one, and either lobbed 
over t.he othera by hand or placed in p~mition by means of a 
special fork provided for the purpose (.Fig. '2, 1-'L 14) us the sap 
ad,·ances, a few spare ~andbags h<,ing always kept ready filled 
in aconv~nieut J!OSition in the trench to be used a,i occasion 
requ ires. 

99. Each sap-heud requires n, det.:i.ehment of l non-corn- Stron_gih of 

~ts:i;~:t:~.~e~-h::d !tJ:::k~::~.tro on duty for 11 Nllfrf ;:;l~.ng 
'fhorankswork alternately,relievingeachotheron thecom­

plclionof each yard inadvn,nce; the unemployed rank snpp!ying 
oa.su!l;ltics whon n_ooes_sary, and nn loss a de~achmont be reduced 
to lee~ f,h,m fonr, ,twill ha1•e lo conti,,uo w1t.hont auy add itional 
sappcr3f.opnshthoaa.p-hea.dforthoremaiuderofitsrelief 

E1<ch t imo a rrmk resumes work the men chm1ge roucii!s, th1: 

fro,~!_""P(kn!tgI ~~,\~~!.!f:t~og ~f; ~,:~{V~ommences _by Nx,cut ion of 
underci,ttmg the g,·ouud in front of him about 9 inches, pulling the "'ork. 
the stuff down at !,is feet. ,vhen sufficiellt cartl, \ms OOen 
loosened, he steps b.1ck i,.nd UI replaced by No. II, who at l!nce 
commen,,es to shovel it on t.o the side J)Mll-pet towards the head 
of the sap .. When this has b<.>en do11e, No. I aga.in ,..,snmo~ his 
position, and proceeds t.o throw or place the ,;andhags one by 
urn.1 just over the others, taking c,no to presen-c a. good mni,kot-
proof parapet in front, using the sandbag fork where neces-
sary, unlil he baa u,icove red about o fo<>L of ground ~t the :e~~u;!. the sap. He then proceeds to remove th IB in a A1mil111· 



1{nl.oo£ 
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sap. 
For :No. IV,a com1hon "1i.01·ol; an earth•scrapcr,wii.l, b1.iul111 

7fe,• t long, forrcgul :,,tingtopo(theps,rspet. (Fig. 1.) 
lnadditiouarcrcquiJ-edfo~thedotachmt.ut:-
Ono ti-foot rod (!01· the tton-commi&sioue!l offiocr); 4 pa.i,·~ 

of kne~-capH, for Nm . I nnd :U of both ranks; two sho,·el8 :md 
OM pickinrc~crn,. 

A crowba.r, fol!ing axe, and )Jill-book moy sometim~ be re­
quired t-0 remove Rt-0ne~, ropts, &c. 
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s~c. VIL 102-105. 

lOll. To ol,anre t-ho dirooiion or & :.p, Ho. I l•ra~~ Changing 
new dit-e11lion, !lo. T[ ihro,Yit\8" hi1 11arth on the 01-po1lt11 1ide of diroet,ion 
~lie t-rennlo. to wha, lie for1-erl1 did, and onr sb1 ,udb•i• of lh 
old hud par1pef, •hioh •rt gn.dn• lly n,moTed &n•I p_,,ud ia 
their ■-w po1itio11a1!10. T workt \hl'Oa:::lo. thoold1idep•t'&pet. 
Hi~ 1dTi•ble l.o hue ilO or !O add.itio.,I undb1.;:;1 :rHdy 11 
hHdinolo&•8"il'l8" dir.i;ion, to1•&ke1p Curtho•owloieh 01..,uul 
yitb 1&fet-1 be rH~o.-..i. from '!lie ol,d hnU pan,p,,I.* 

lfoa. HI &1'rl IV. rnm.mene• wi,1triinr jn 1b1 JlOW tliuotiol'.l 
u 100• u "'• 1&p•l1■arl lo11 &d1•al'l01d 9 Mel, H b.foru. (1'i(. 1, 
PI.HI.) 

The 1101'1tr1otio• of the r1hn o( & •ig••t i1o 0M"ri1d oui kMr ~luru,. 
on b11,iothtr d1to.ohm1nt of •Jlptr,,, who wo,·'k in !,ho •n•l 
w•y, eu•pl .!,at, no li1ad p1t'&j)l t i1 ,.,,,quired, the 1id, p-.r•p•i 
b,in8" bpi o.hout a yud in o.du•oe of t,i.. ••r•h•ad. 

'J'h, .... turni1m1d1 0.bout10yorJ1lo:r,g,01·!01g1rifreq1tirod. 
103. The ••P i11 ...--idea1d. by po.rri• or infanll"y, who du noi Wiileuing 

approaoh ,riihin l•1 iho.n Iii f•t of th1 1ap-h .. ,l. Wlieu th, lh6 "P· 
1.1·enoh i1 iahnd"l &1 &n appl."O.,,h ,rlo.iclo. doH not Nq•il'I 1:o h• 
d,..pp•d, •h• tuk: or th, iafanll"y ,rid, nin:- purt,y 11·onld "b• 
o:ro.etly llo• •••" a• tA• tawk to.I•• od by 'lhe HPP"'"", and. ohoulil 
f.l,,n b• Ma:rpl•t1d in ·on• :reli,f. ·\\'hen how•.-.r •h• par•]'ei Ima 
tob• ·E ade&T•ilo.bl1formua'ket:ryl:re,•wo1'Jli1f1,ruaJ,\1m,babl,-
\1 .,..quir.I, th1 ""'00•~ :reli•f fo:rmi1'1 •ho 1Mp1 •DJ. wid.,1i1111 lhe 
tr-.,.,eh. (l'ii. l:l, Pl. Hf.) 

104. \\'h,n , on ao,;,,;,nn• of th, pre .. noo of rook or wntu· •0•1· Uo,;liltd ,~1,. 
1.hum•ra,,:,1,•-••p •i fHt d"p oo.na_o• h,, u1cd,i: Hll•Y yo• I• po11iblo 
to ,ria'ke & up~h•tdHp. la ih11 c•o tho dntio,or t(11d•fach• 
meni ..,,,. tl11 ,a,■•, bu• :Y-01. I und II bofh ,yor.k lrnHh•g. Tli• 
di1'111n1io11 of th• ••P .,,.e ahown ia Pill'•· 1, •~d ti, Pl. HI. !rn1. 
I II and IV mu1t, to.0:1 ""-"" to throw their ,..,·lh ••II to11·■rd1 
•b• 1&p•hnd·, witho•~ 1co.~iurinr iii, t-0_ hep •p ill• lo.•iirlo.t of tlo.• 
po.:rap,t; aDd to impl'on tlo., co,·or if'" l•W.r to omit iloo bonn, 
,rbiebo ... boo.ft•nr■rd.1m.:lub;,lhe,rid1nin1purt.y . Thera(e 
of aduae■ i, mud, ilo.o ••me u thd of ihe dootper ••p; b,1i M 
the oonr i• muoh inforior, ii prob,\h\y cudd ot1!y lit ,,,,,<! •:rai:r,d 
■n il!.umod •nemy, or o■ 1rout1d fa.l.li•i from tli• forir-.H 10 •• 
tou11i1liaib,loll.l-.d•. 

100. To pro loo, & HJ again•• lill'M verti~a.l. a,.. ii muy 10••· JJliuilO<i ,;p 
tin, .. 1- oonnd Ol'■r •i•l, eo.:rsh &nd 1plin .. r pNofa, lllpp,rlwd 
o• t.iml•r framin8", IHTinJ """'8"1'. .■ ead rooai fur men to ,ro.Jk: 
uprilj'hl. H i1 \.lien called Bli_,_od H-t1 -

h i• ,._,. do!lbthl if blinded Hp ,rill en:r be ponibl, in 
iht fotare, ihonll'h u Jodnnoe ••1 I, ■iMEpled for • 1ho:ri 
di1t.o.11H 01',..,. ,p,ei,.n,- diffl."'11 groand., by mHn1 or U,1 c,rd:i~..-,­
mi•i•1 r&llu-iH, jut below••• •n~h.o~ of the P"'"':d. •t11 '"ilo.t 
or -,mo o•hor f&..-our1bl'• opv,:r,un1iy &lloin of p-ln•r rorwo.rJ 
theH1-byih1ordU1,,7m1!.liod•. 

• li ili.e li•N ,_..,_, bo•f•lriliil ioltO u•oli,t.-~td. 

(1u.-11.) 
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s~c. VIII _- 10&--113. ----------- -~~r;,e;~0: 8 ';:, :::;;}~0~::t::~r or::da ~:~~f 8~,~pt:~_defensi ve 
110. Tl,e p!U-tl! .of a fort !!.elected for 1<31!a'ult should be, if l' uto<,f a fort 

po~"iblc, urollanked par!'! of the work, and each column of tol>o 
llii8111llt &l,ould luwe as great a front as possible with refe re nce • ,.ult,ed. 
to the work lo be n[l..'l(Oke<l; the front would ~eklom exceed two 

comr11:i;;.eviou~ to tLe '.'dvance of the :i.ssauking ovlumns_ they 
will h,ne "be,en collected m the most ad,·a.1iced infonfry position" 
ao<l bd,i"d ll,llJ u~tura\ cover, whibt a ccmstaut bomlmrdment of 
the heaviest pos~\ble nature will he kept up from the 00.tterieij in 
,..,,.r 011 the points to be RS~unlte<l. At a pr,,,;ollcert.ed moment 
the last "hell will be fil'ed aud then th~ attacking ii,fautry will 
at once 1,wve foTward. Thu t ime a.t which the fast shell is to b6 
fired from the batteries in rear, is best fixed by watdies, ,·ery 
carefully comp11,red beforehrm<l 

112. Il is of the utmost imporfance th><t p,u-ties for tLe Fornuotion of 
ru,sr111lt sLoul,l be detai!e<l by cornpa.nies, l>attalio11R, brjgades, -••dting 

~~•~s~iv~\~;~,o~,;~~,i"f~,.b:f:~.r;:s:s~zt;/:;;::;n:: ;~;l~~~"'.~t t:.mn Ob • 

LA ConriM!" par\y. 
2. 'l'l,e 8l<irmen (1.ud a carrying party if required). 
3. Engiuur pulf. 
4, 8•,>porl1. 
b. Artille,·,I' p&r(f (for de .. royin: 1•1>•, &~.). 
U. ·w orl<i"!" par\y. 
7. Blretolo. .. 1· p1.r~y. 
8. ReHne. 

This Ol'der will g~uerally he found the bed, um! is thereforo 
g i,·en us an example; but it nrny of course be mo<lified, if 
Dt'Cessary, according to cireumstauces. It wjij have fo fit iu 
"ith th~ gen~ra.l arrangemellt-s for the assa.ult. 

It may, for instanre, be useless t-0 seud the co,·ering pn.rty 
out firot, as t-hcre may be no advanta.geous positior. for it t-0 take 
up, or it may be impos~ible to fire with effect owing to the 
du-rkness; under "ttoh circ,imstances the covm-i.ng parry woulcl 
be kept- in the "dvaucetl trenches to cover a rdreut. 

Again, t-hen:, rtrn,y be palisa<les or other ubs\.acle,; which nrnet 
be bi-okeu rlown before t- be storrnere can e11ter the work, rrnd to 
du this it will be _neces&r..ry to send the J<Jng ineerr,artyin ..dv=ce 
of the stormers, m orde,· that, prote~ted by tho cv,·errng party, 
they may cleur the way 

lt m,.y sometimes happen thut it is dcsil"ll.ble to keep the 

;~-rr~;ic:;~w;i:;1~
1~:r~~~~r{i~i~~;:i;/i:!;H:·:t~-~,;; 

:,pt!l~:f!:];=::g::.?~t:,e~~::J:d 1:,.(t:rc(!';~~,~~lfo~:~:c:: ~:;~~og 
(,u:.-ll.) 
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11!- J Ui. • ATTJ.~X AN D O>ll' ~~C.f: 0 f FOT:TP. ~H~l:il. P i wr n . 

:i:~~2;. :~;,r, :~::.~~t.~;:1.iT:I~~:~ ~~~- ~~:.~~i l~~';r.::: 
o:r utl, , roo\1 Tt •i1•t- pn11' io■ olc:., up la IIJI,. •nu•y·• work, , 
.,b, re dot rn1n li1 do'l!'n, :m1ki■r t]:11 ,nod of n .y MT"U" 1t:nt i1 
to i. fo■n,L 1'lo.oy 1.r1 i o !"l,i11i 1 1i l 1nt., 11l<i " • ~o .,,,o■■tt, 
t, .. •ithuat , n lon, 1.1 l h• ltou11r 1 , ,.o,ld, if po1■ 1hl,, n. rpriH 
b., i:i;o.rrilon. J! ti; , rld1n d1r• 1ilnw th1 m"'J.,,1 01 llli, pa.np~• 
kl op poto 1.J,1 11. .,,,ult , the_ eonri■ ii: puty will "P" ' I. Y~rJ bn1.lc 
~ ... 011 th ,,.. , ■nrl . .. p ,. • p ■ntil •h• o.,ln nM or t,h,ir OWI 
oohinrn r 1n rltn it d 1.n11:uo■, fo 1;1lo i..t .. r. 1n ••ny ou1• • • 
au1.nl1T111Jb1uoi1tedhy th 1 !r1 of m1.ohiu1•ndll1ld r■n1 p l.....,d 
on•h1tl.o.■ln10 .. ~ 1,n op •li1 p u1.pu•, ortodi1org1.11i1oi.li.1 
, n 1m y'1 npporb 1.1 tlt<-7 ~A b1inw: brouw:M ■ p. T lo.1 OOTtrinl' 
p1.1-ty rur min~ t.lw .,._,Jivlo t-1• 11 r11.dy to oon r ••• :n1tr•d • h o.Id 
tb• wuu.It. bo u ,1110Muhl 

l U,. Tho lb l!ior , 111:.ll.•m or Royal ••11'1■Hra 111H ll7 
oo•duob th■ • dY•M• of U11 1lo1"T11i•i pn•y. P iok•d troop■ 
1bonl i;l ,if pouihl t, b,o,..ploytdn,klrmul"I. 

A 1\.c1rmi n,I;' p•rty d 1011ld •l.-■JI , d n n "•_wit.~ &I m•olo. 
c:-1, rity ._. poo ,i h l ■, ,on 1 [1 t,.■ t, w,t.lo. 11,n ui•n b• n>~ frul, .-I•• 

:f::. ~;\~~' '~~~ : ! : ,,,:~:~" ~-pi~;;•~nfi:t .:~~:P~~:•1.~~d: : 
pu1,;iUl1; 1h■;r tbn,ki,..•~o■ lcl nol li1lt to ar•, bat rely ohi , l y 
ou ihc h■yun.-, 1fo o■t mnt bt •llo.-cd W> t..Jl o .. k, ttlct 
k, tb , rnr wo•ndod utlk■r1 •"d men; tI, wo■nd«d ■i ■d fl•d 
~h tir o,,m .,,,.,., bu lc or -..■ i • i:or lli■ 1trctchc,r p• •·ty, wli.inh 
1l1 0 1ddfo1Jo,.· rnru r oftl11worlcJnrptrfr . • -\.n <Jnt!'■-hHbai•i:t 
~t!'to t"d, the • n nil"•h m nY11·i,:lil r.1J\l l■ ft., to nltor ~!. t pt1·1pd 
of d1(1 nd u1, nut! e• d uynnr k, opu, ~&itt1 , ""·, aooordi nr to 
p rl'· iou m"1'""}>"'n eni _urto ih1oiro■1n1U.J1tsnof th~c..,,. 

U11 l1w, ,t , ■ ucrlm• t.lrnt :■ o ■ nl,1nrl11■.cnh, • ili/ary pi•, 
Y••h•ptd il i t,ol , ■1 ur 1i1•il u ob1i..,]o ,yi!l 'N ■1d wiH, i :■ th• 
uu■ll, • ■edr.in ■u■,ba r of t~• .t.:, r,■■rl (111.,•, fmni n,■lr of 
ludin; h,lf.oon_,pa.•y or "'?• piny) will t.. toJJ. nff ._. Hrryi•r 
pu-ty. Thy will bi prn '!"1d1d wit h ba.ft of lo.1,:r, ah0Ti11~1, ■·ool, 
.l■ .. ho1~,l•, lndil • n , f•1cin1a, nr •·hat"Ye,- i, 1.lio ■ Kht DOOi• 

1uih,blc, and. .o:■ d11•hd ;._ t h ■ir po:,o:it io• ,t1, •lo.u Ii,..:! of ti, ■ 
.i,: rmtrl by u.n J-: ■ginur .,a,,.r; and •hil<1 ,,h,noi■r will 
■1· , d1101•e.ll "I' th•toh,!,ul• t.ec,:,rd iiilJ '1 bi. iii1t1"11■tio•, 
and .,,,.t . in■■ 1. b• ir ftdn,no■ i ■ to •li.1 w,:rlr, fo!!,n,·■d l;,y II ,• 
n•llind■r of 1.b, ,tu,·moN, •110 ..- ill n\01■ ■p t• t ■1• . (SN 
" P•1u1• or ◊l•t110 le1" ;._ P1 r\ J.) 

110 . If ih■r1 l;,■ ""Y ol:.t■olu sud, • •·oo••• or •IN! 
v•l in,d inr to b■ Ul■. 11"■<l th• .l':nfi~•r p•rLy ,.u,, JJl-■d■ tlo.a 
•lorw.1r1, and olur • w11.y for tlo.t ..,J■•• •, wit lo. 1,xt1, ••ylNiT•, 

f i~h ~!0i:1~/~-~:• J:~~r:~:,;";~~•r.,~~!:r U~~::c:,~•;~r. :: 
..-ork . 

TI• puty •~ ny eo■ - i a\ ■ r 10 01· :10 ••n. ■r •p•·•r,h, u1d1r 
ono or iwo oao■,-.; 01.1:, 1Io1li e■rrJ thnr ril11 •t."111' • r.r 
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•-":-:~,wi-~--\:-•-I-1<-h,-r•T-:-n:8t,
8:::~i::\:•.:;~~:.~f~::: ::~~ 

p-.,-,,, pio■H:rt or 11r till.our• !rora o~li.o:r co,·ps should be 
obt•in,d. 

~:~~::;~h~!~~::::i~.-~~~"i~rr~~i;~1r 2~::~!;::~~:~1~i 
%ol~J"vr an E,.gi»eer Pw ly ~( 2 Nun-Omnmds,ioned O(lic,-,., aml 

20Mw . 
Portfl l'es or vesu,·ian" 2 N.C.O.'a. 

Front rank. Re~~,.,.nk 
iOrn,,bu1 - 1 l 
,j,Yulliu11- llIU■ ,:I, 
l H■:a.d ■•w . 
l .H.ot.nd ■u ■nd l 100!-ba:• 
112" 11.opu•(:i!iifut)withhooh 2 , 
/!.1-'iobi•I 
H81o onl.o - -
! 1i ad•-•p ohn(H of" lb~. or gun 

notion wi1li. fnmu nd dMOri.a­
tor d1aohod, 1 lnmn1t1·,'i! gi,,.. 
1.t.,eapi 'u■ 

;:i~k'} 9 ~':'~} 9 

H "lli.upulyoonlli■l o f o!!ly l nori.-0011J.rai•ion1ci ollo.rand 
10•H,tb1y1aa.you-ry 

l "P'or!tl.N,m"l'■■u"i ant, N.C .O . I l RoP4" ...-i th hook 
1 C-.o..-1».r . 1 P iolnx•. 
I P■lli n;:-uu. l P.boT■l. 

! ::::•~~ and: 1 1<,o] 1-K·" I ii J.iaid;·i:1'1:~~rf:~i ~!t•'••r, 

H "lb■ party eonai■t ■ ot mm•;, •••• !O ra•n, a l.,..-.a:t1· rwmbor of 
the too!J Hd ■xilo ■in■ , most lihly 10 be • • ••ICJ, • ill bi 
-..-riud 

H 11 ,ould b■ di■tin<Jiily oipl1.i11ud to lllC. e&rryin~ .-,oli f,lo at­
t1i.uy '"' r■quind fo •ho• i.heir ~11 ,;m\ry and ,t.ad ino■"', aol in 
llo, ... of •louir arra.-, b .t, u , lh, nry inp:ir~.,,t- "niott■ t-0 b■ 
re10d11,-d brtli1irnpl1n,1nt;; th1ycafry 

ll8. f lon HJtpOrt■ foBr,,.- ■b:,ut- 80 pao .. i • ...,.,-of lhe ■ to,.,.. ,,_ Supp<>m. 
a nd .. ni:-iunt·p•r•.r•illo •U lil"ra.lnl fron• pu.-iblu ; foeyare 
~o•pa,niecl by on• or lllor o 1i:u1ineM ol101r1, 1o afurd 'o■ ohai-
n•I 1dvio• ilothuua<!latl i•001n•i1nd, 

117 . A pady or arlill1ry ■liou.ld be tol.d off to follow tha ,l rtillory 
•ai• body, Iur •h• pirpoH nf •= •in1 a.garnst the ene,uy ,my pa<1;y 

• 1'•oh _,.]-1 .. I,•.• .... ·~•.•• N■W11i11 0, ••pi] l•nd.-1,lt.fo, lol,,.,. -••or, I 1iaiol, , 1p1i:H; l<n■ b•1, will, \ lt.o • o•llt. l id •p, , .-, ~• 
o•n io. witl, tho l,,aall• ... ial.lt.olohl,•io.•. 
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117- 121. A'JTACK" ... ~n OF.FF.NCI'. or roRTRF,8Se~, PART Il 

gn 11 s that may be found, or of dest-,-oJing them in ca.se of a. 
ropulsc,. They should bo provided with pharg"s of goncott.on 
m,-deup. 

dire~~f;n ~f w&~i~ilg J,:;t:~ ::t::ae:~a0::;~:!::':h!11111dd::i~h; 
the •t.oi,ming party, for tho purpo8e_ of_ forming lodgmcnta. 1f 
the place is to be held, or de8troying ,t, ,fit is to be abllndnned. 

'l'hey must be provided with too ls, sandbag~, &c., according 
to tho rni.ture of tbe work to 00 don<i. 

119. The strekber_ party, wi~h stretchers and appliauce~ fo1· 
staunching wounds, will follow m rear of tl:e wo1·ki11g psrty, for 
th,; removal of the woanded to tbe field hospitals established in 
the first surgical line. 

120. The reserve, under the saperiorofficer who has charge of 
th<i whole opemtiou, shonld moYc up rapi?ly after the main ~dy 
and wo:·king pa-rty, ond take up aconvement ad,·,mced posi t10n, 
rca.dy to reinforee qnickly any portion of the troops engaged, that, 
may appea_r to require support, to occupy any part of.the captn!'f'cl 
works winch nrny ho ,·acated by the ,;tormers makrng a fnr1her 
,.,hanc~. and, ;r· ne,·cs6a,·y, t-0 protect the working parties and 
occupy ,,uy lodgmcnt, tlicy may mnkc 

In ,;bo1·t, the ofliccr iu oonnna ll <l. who rnnst l,o gni~cd by cit·· 
<..1omst ,-.nces. and he ke,:n ly alive to erery change of ~1tuaii,_,r, i11 
front, is to re,.de1· all 1mssibk, a~sistance to the troopij euga.gcd, 
nnd "t least make s1ue, by securing :i. hold ou some part or 1,ho 
works 8eized upon, tbat iu case of a 1'C1·erse after the fin1t rnsh 
tbewho!eoperation may 110\ pro,·,; a failure. 

121. Tho rclati,·e stl'eug-ths of the different portions of the 
colnn,11 rnnatvary a,icording tot-Lo eircnrnstanrcs o! each eafl<!,­
the ehicf 1>:>int ia to en1ploy suffi_cicot nnn,berB. As it b:i.~ l,ecu well 
expressed rn the" Uilitary Opinions" of lhe late Fietd.;\lar8hal 
Sir J. F. Burgo3no," the mis,,rable donbting, unruilirnry policy of 
"small stormi11g parties on '.-he plea. the.t •/=fail""' t-0n't I= '.'. ~~~,•~~-;•,~~e~i~;\:n~:~ ;:nsc\He!, loss, and di&f,rra«l titan any 

The wwrlng pnrty ~h?uld be sufficient (nftcr allowing 
hborally for caanalt ic~ dorrng tl10 >l(haoec) to occupy cver-v 
avii.i lab lo spot from which a fire can be kept up on th011e works 
which h<!ar upon tho liSSaulting column. 

acc!);;,.;1~:~1t;~ ,:'.'i~{1,c.~rr1:n~fo:C~,~i~~et~! ~'::u7;'~t::;~: 
deli,·ered 

If laddei·~ ni-.:, uoe,l tl,._.,.._, should hf" from 2!", t<> 7fi p,,,. eent. of 

:1:,J":,. "fi:, t t;0e;i:<~~";::::~~i'."g t<, tlie di~tancc to l,e tramsed 

Thest,·ength of _tl,c carryi1'.g purLy is rcguln«'d ace,;,rding in 
the nnrnkr an~ weight of :nt,c!es to 00 ca,·1-iecl, allowing ]it,,,,._ 
ally for casualtw•. 

'l'he Pnginecr party may consi~t of20 mPn with 2 nou-com­
rnissioned officers- oft,•n it nrny be 1tdvisable t-0 employ as many 





H•ightoof 
laddoro,&o 

D oocription 
ofl..ddero 

5G 

}24-----127. Al"l'AC~ .I.ND DEFl:NCl OF FORTRES8l8. PJ.RT IJ. 

124. An esca.lade is hartlly practicable if any of the wallH to 
be de,icended or Moonded are over nbout 30 feet in height. At 
lea.at 3feetattl,e head of each ladder mnst ho abovo the wall 
against which it is placed, to assiHt the men in getting on and 
off, and although thcbutU!of lheladdersRhould not touch the 
wall, yet tbe inclination of the l&dde_n o~ght not to be less 
than f, or there will be danger of their bemg broken by the 
wcigl,tofthemcn. 

125. The ladder• used for cscalading may ho entire, or 
formed of lengths join<'d togclbcr; in many instance• they would 
prob,ibly be roughly made from tn't!S cut, by the tro:op• them­
seh-cs. 'l'hey are carried by pa,·tics of men vnrying m number, 
aocording to the leng th and wei!('ht of the ladders, four men 
being sufficient for 1111 18-feet hddcr weighiug about 100 lbs., 
si:1 men for a 24-feet ladder weighing about 133 lb!I., 11nd 
two men for every Rddit.iol.lal G feet; e11eh ladder party must, 
however, include apare ,nen t-0 replace cnsualt,es as they 

Scaling ladders in lengll,aof G feet (Fig~. I, 2, 4, Pl. 17) 
aud 12 fretaroal'ticlesofstore 

'l'hewholeof the ladders are of similar eonatrnetion; they 
fatporfrom hutl, to tip, thn tip of one fits i11~ide the butt of 
another, and is kept the1·e by mean~ of iron Hirn.pa, of which 
there ill one fixed near each end of the side pieces; the 12 .fcct 
ladders luwe 18 ronnds,and ihe 6-feet6 rouud8, one nea, the 
l>uU r1nd one nea.1· the tip being in ea-0h case fhlt rounds; two 
lashings of 1-inch rope, 6 fet"t loug besides the eye, are_spliccd 
lotheflatro11nd near the tip; by means of these lashings the 
lengths are secured together, and pro,ented from s!ippiog ont 
of theiion str:.ps. (~'ig.4.) 

A 31.i-feet ladder'-" the longest that can l,e tun,ed O\"er, if 
formed ofthe6-feetlengths,a.nd48feetifformedoftlie 12-feet 
lengths 

For a.u C!icalr«le by night the tips and the joiots of the 
laddersshouldbomnfHcdtopnvontnoise. 

126. Thero must be a line of ladders for e~ory w9JI that is 
to beascc11dedordosoondud. Themon told off to om, ladder 
(4 !ilo& or morta, accordiug tolengthofladdllr) form a "ladder 
detachment," &nd tbedctachmP.nts foronolineof ladders fonn 
a" \,i.dd.,r compo,uy." H poHsible it would be better tLat the 
laddorcompar,ies should oonsiBt cutirclyof engineer11, as the 
Cll>Tyingandplacingofladdcn< withoutnoisoorcoufnsion is an 
&rtt.h .. t require, !!Orne practice, hnt nsuallyinfantry aro cm. 
ployod, 11n cngin•..er officer acoomp,.nying each ladder eomp,my, 
1mdasa.pperf<CCOmpauyinge!LC!oladdcrdetachment. 

Orcatc11.remUJ1tbetakentokecptheladdcr11inline,&11dto 
preHen·etheinter,·als<lecidcdonbetwet>ntloem. 

127, }:acaladcs would UBUallybe mf<dll from the cov('r cf the 
mosta<kanoed inf111,try trenehl'fl (1181!ault p011ition),or from eome 
nnturalcoverfonndelo!lllt.->t.ho workt4hn 11.•pultM. ,.,. th,. 
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ladCn,-a will, of oottr~•, b• 1.rr1.•~d 0111 or I.he 1n1my'• • iir;ilt ; 
i,hey would prob1tbly bo brou•M up du-inr ••• puo.din,- niirht. 
:ror 1h-ill purpo•o• tb• ltiddut " ·ill bo lo.id o•• in two liuo , , d 
1u1h di11110.• from c·•~l, ol.htr "' will •llow of tb, 11.dd" oom­
po.nin bei•• drl.lYI up i1 l'fat of 1.lura. 

HI~. Th, uHi forrn•1.ion of 1. ooluntt of 1.lt.ok on• ror~ i1 Storming 
JtiT•• tn pW1t. 111!. lu nl! 111.11 .. lllt, b,- N11.!1.do, f11., tiortn i ■.11." P"'"ly. 
p■ri,- u1u1.lly-1-io1t.h1 f..r11. li10 <>f l • ddor•; lhoy1t1.on o~I 
ra pidly, lown,· U1eir ledder•, 1.lld de,ocnd i.to •ho ditoh. 1.'hty 
lllun mOYo I.heir 1..-Ider;; l.<•.ron tlio difob, u1een(l th, •'"""r~ •t>d 

ttdi .. ~:,.!.':a,1::":, •:t,;",'.~l;.1 ~.i!i'.:::;,b~:: ~~i,i:·•;~~,:::~:!~~ 
t ijp!•I, thny n11l) oter (he pu•po•, oluain1 i• to-..1.rtl1 th1iru:ntre 
.in 10 doin1, \\,1.( I.hey m1.y ont.ur tho ~•<>rk"" 11 o,1•p..:ot• body. 

H \l,1r1 be nol '-"J b1r11, ta.eh 11.11.I rDno.1i111 <>• th, , xt.,_.ior 
t!opoin1h.,11.n,1w•.I'· If 1.hero l!n 1. lwd• o on lhobur•. 1r,rao 
of tl,01up;it1Hr p1.r1.y 11ul 1.1001d th1 l• ddono t ni, 11.1d ~Ii 
opo11i•p t,, ii, to 1.l,o ri;;ht ot oaoh luddur. 

lWQ. '!'h_, 1upporu e1.rryi111 \ll_, 1uco11d Jiu. o! 11.ddu n 1hoald Supp<orl■ 

rnd, ih• 10,n•l"lOl•t·p 111.1 l.hu n,..t Jin• i ■ •oYioll """'" f.l,_o 
di\oh; Ibey lower th•i,· lo.ddon into tho pl•oo fru• whioli. 1111 
tnt Jiu lm1- b11n ron,on•d. Tho upporlll will l-li.ou do10011 d 
•• a, ... :11ic,1J -.ifluw /hi,· , •• u ..... ""''OH u. ,litali , .. , ill !oll <>W" t.ho 
,1.,...rnun •.P t-hl' t,-.;I lino of i,,ddc.:·• 111tl i:ttto tht work . T huy 
an io Jn.n lhoi,· l.o.ddort -..hon tho,- 1.r■ t,,.l lo,nI'fd ~o I.I to 
1U1.bli•h•oo•1pl1t1li:noofo □ramu•ioation bywhi1h1h1wurki.ug 

p1.r~J~•;:\~e4:e\•~~•o;~~::~~:~7. \':~~o~:~uoooaf•l, (,he ,... Retiring. 
111-,u will t,r.l rollro, th•• tho ••pporh, ouryinll 1.w11.y t l,e 
11oond ]irotof J1dd1n, and &ft,r•ud1 llw 1ior•lll'I, will, tl " ,,,,.. 
lint of l11,dd.1r1, Utt royuri11ir; pu1yn11J.liii1J• til l illl ~111. on th• 
or11• o! gl1.oi1 to p ro~ol ii,, rotro1.io. 

The followi11 ~ u•roite it dr1-..n up for l1.dder1 i,_,,,n,d of 
foar _ e f, .. 1,.,_.,.1.l ,1, bnl. •ilh ,Ii.hi modi ll.c.,tion1, •n~ 1110 
mninio•o! ]' l.li, of (111 pr1l imi1•ry ,· .-wuiH, ii w ill •pp l,- to u1y 
olbu\11ddor1. 

P,1·, · ,._,., ... fa:a c· e. 

131. Th, 111■11 wjll be !orm,d np t wo dup in lro•• of 11,o For_Il'.LU,~ •nd 

~~~]~~:~~: of~~:;,d~:~, ::'1.i...,!7:., ~:~~r~~:;•t; ~:,t~:: ; :r. ~•~ ~!,"f~!nt.. 
J..dd.,_-1. l"or dr il.l purp,..01 l h• dolnoh•unb will 111>1.lly ron•i•t. 
offo1r!IH,._.di l. i1a1111.n,1dhe tol-liM-H1i•i1 • ■•01H. 

Nli l!BEU BY 10\/RB FR</ll lHE l(!(JH1'- \ ": H CHM E~TS- ll!GIIT 
J"Oa)!- Qll!O.I 111;. ·•c>< - JHI .T. 

POST COJIIIJ.ID.IH Th, i,,trnctor or c1.pt1.in poa ts a "" '" " 
J.N/> 11t 1 L.4.DDER -•ll•r. l.o 11.1h d1l11.oh rue,,t. Each com­

Jn"udtr 1i1u 1,i,. d,•.,~h-,,ni from riglit \0 
l,fl of boih r1nb, 10 tli.1.i lh• ladders ma7 
r,i1I as oq_•&ll,- 11,1 po•ilJlt on the men ~ 
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shonlder@, and falla in on tho directing flank . 

At thll! order the oomm11.nden of ladder 
deta-chmonts take one pace to their front, 
turn to thei,· right, a.nd tell off their detach. 
mentB, from front to rear,wi No. l, No. 2,;&c. 

Each detachment is numbered from right 
to l~ft. 

lil'~.1---,,rARE l!IE.ll . The in6irnctor will then tell the men off, 
~-og, ~TIP MJ:ll. a.ud pro,:o them, <·xplaining that the spare 
KO~. 3-<:EliTH& men are rnt.mdc<l to replace casualties in the 

Nl;N ladder numbcni. The tip men, cen tre men, 
:;os. 4-sl.YI'r t1EN. and butt men are for carrying ladders. 

NOS.2 ,,,04----unoBR 

SSAl<f. Hf.N- ORDEII. ARM S.- LADDER li[li-OJ<PER ARMS. 

PILE ARMS.- S'!'AIW CLIAR . 

132. ~ion OH BY 'l'be oommaml.ers of detachmentB take poat 
01, tho pivot tls.nh of their det.whments. 

At this or<ler each detachment iij marched 
off insucc!'Ssion by it,;commander,lotheplace 
,,,horo tlu:, ladders 11.ro stackod, and Wilted, 
one rnuk ou eith<ir si<le of a. pile of fo11r 
leugtl1ij of la<l<lers, the b~tt men in line with 
tlrn butts, tho tip m<'n with the tips. 

/'Jhoukler fodders. In shouldering lad<lers, the meu tnrn in-
w111·ill!, bloop <lown, nn<l with both hands raise 
the \lldder8 llla Ligh M their shonlt!ers, 
tllrn towardM the butt, nnd puttheladdcr11on 
tl,~ir· iuw,wd shuulders, Lolding them there 
with thei,- i,.wa,-d hirnds, and letting their 
oul.wo.n.i hanrls fall tu tl1eir sides. 

(i,,ick .,,arch, J·c. Each pile o( ladders is brought ont and 
Omu>td /,idder~ g~-ounded abont four p&ees to the left of the 

p1)0 of arms. In g,-ounding ladders, the men 
,,use their onbrn:rd hands, support the weight 
of Urn ladder in both hands, tnrn inward,, 
and l?we,· the Ia?ders gently on to thegi-onnd, 
the tip men bemg the last to quit hold of 

:t~m~pa,;h::,;~e~1~::~ ~m~ t~h:!~ntt~ 
oommnnder falls jn on the right of the bnU 

Sfo"d al ea,e. men of £rout rank~, a11d stands his men at 

•= 
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A'!'T.lllJlT(I)/,' . The commanders adv,moe the number 
C0lllllAN0~r:s 7• of pace.i specifierl, turn about, aud close 

to their r ight until they cover the centre of 
their piles of h<lders; tbey thon dre$~ by 
t hd r left. 

,.~omms. urr 01n:s~ 
S!ew:/11 . 

,To_ininr; Ladd~r, 

133. s r !IU~;int~ .Li ih• word J,,.,fC,r,, the butt. nen ,toop Joiofog 
JODI LAOD ~IW. do.,..n, l<oi•e ..-ith ho(h \ , ,nd■ t,Jie •pp•r lad,le .. b;r 

l■niirihoflhepih,e•r1·yilod•tH1.•llio<1ble, nurubon. 
ancl. pl•o• it1 baU, et, f,h1 f■eiof th1ir ,or,. 

aandtr; they ~h•n _noon 1mutly • tlo.• tip 
tnd,1ad rai1anl5 inohHfro., tla■ p;ronad 
(holdinJ ii by tha 1aoond ro■nd), Hd M1id 
to h u,, HXi luj1th; .. n,n tliat ;, OO•-
pl ■\td tbty oorn• tn ■Utntion oppo~it, tha 
j oir,t, f■oinJillwa.rdo. 

W h~n th1l;n1ttn,■ bn·,t1lran •-.r•yfl,:,1;11 
fl,e pile t h• u-pp,,,. l enl{"lh, th• oeuhe , •en 
•l,c,op d o ,rn,uiH the ■ O':lll•nilh; do■ bleou'I 
wit.h i1,ud n'lifo■ 'lo ilo.e:tir •il -■1ih; lhi ■ 
done, tl 1 111no'l'eto iho lipof ib.1len~-h,•■d 
._,tu detai ledforiho butin11n. 

'l'h1 t.ip•en&,. intho n:m.o ■11.nM·1·. 
The ,p._a •••• (If on Lb.a Jui. 111_,gtli, an-1 

U,u fall in one pa.cc from i.b1 t ,p of the 
laddat· 

081' OH L.BHIN~~- .Ai. tlo.e ...-ord LuJ.i■II, ucJo. mo.n 1toop1 L,,Ling 
do.-■ ,1.ndln1oli11go■ tJo. 11id■ oftlo■ l1ddw, 
01.1i1 of tlo.1 IMl,in« i ■ f":•• of lo.im_; h■ 
then oo•n i,o o.t.i,~■ tio■ ...-,ib. ihe pu,d of 
th■ !,..h i■1i■ hi1ri,:lo.th1:c.d . 

Alth1 wot-d Pro'!'..-• to luli,1111.lo.e ■>t■ 
t.urn to,n.rd• 1;h1 1ip of t-ho lo.dd,~, kn■el o■ 
t b.• 1id1 of lh1 l 1.Udor 1¥iih t,lll~ inw..,.d k■ee. 
innt r foo t, oloH \0 011 \1dd■1•; lxi■f iht 
1pli Hoflh■ l.f<' Ol l'H lu hin1,toU,11pi;-r 
•<lt•'?f tlo.e ~ .. 1. ,·o H■d, pnn t h, •y_• 01011 
111• 11<l1 of l h1 lo.ddor, I.Hd ,rnil w,t.J, i lo.1 
poi11loftbeluhi■1,in (h1ri1hlli.-■ tl. 

Al the word L•I,, p._11 U,u luhi■« twie• 
o,·,rand ■:ct~M tlo.1two!utro■ ,,d1, nop.,riof 
tllll lulo.i■i b1in;- .. 110,,,,rl 1o lie. aerou 
u:iothtr, he■! to. ■t, 111d m.1k1 f,,-1,, ,., ,tJo. iwo 

• 'When moN thn fmi, length• of lad Jc~ are uud, 2f P"''" addition"1 
ohouldb<bken fo,c..,hodditional lenglhofl,,<ldcr 
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(or more) half hitcheR, round the whole 
lashing close to the !owerf!M,round; then 
come to attention, fa.cing the butt of the 
ladder. 

Whilo the la.shing i• going on. the corn. 
rnanders move about to sea that they are 
properlymade,andwhcntheyha,e1atisficd 
thcmf!elvesth&tthejoiutAArehome,theeyes 

r.:irt~h~11=~r!~',~1:11h;•~tet~i::nst:: 
thel,uttendsoftheladden,facingtheca.ptain 
or infifructor, aud in suooeuion repoi·t All 

.A/loorrtcl cwru/ 

134. D'6anmecling Ladder, 

At the word Unlad, 11ll the men stoop 
down, and kneeling on t!,,., side of !he 
ladder east off the lashingiu front of them; 
then come toatteut.ion withthepoiutof the 

l'l</IJ'.I.RK TO UCURE lM¼~n5.;~ ~i~'.g~::e~~~ turn t.owards the 

butt of the ladder, kneel on the ~ido of the 
ladder, with the inwanl knee, inner foot 
olO!leto the ladder; bring the Rplice of the 
eye of the lruihing t-0 the Jowel' edge of lhe 
flat rounrl,1md wai t wi th the poictof the 
lashing iu the right hand. 

At the ..-ord t,'ecurelashi,.g,,go thMugh 
the ,mme motiollll as at the word La,/, in 
joining ladders, C][Cept that thehuihing fa 
8t'-Onred round the two top rounds of the 
!ongll, to which it belongs; thou oome to 
alt.eution, facinginwsrds 

At the word Di,co,.,.eci, the whole stoop 
down,and each 6Jet&keshold of a length of 
the larldcr,ahakCfl them asunder, and piles 
them in snccessionono on t.opofthcother, 
spare men taking the 6t1tlength 

T he men take post onthepiloof ladders 
facingtbe but.t. 

Slingin9 A..,,., and Carrying Laddu,. 

dis!~~:rer,:~ ~:::::~:0;;~1' :h:!nL 17.i:t~~:~~i! i:i;t'J,:;~:.::~ 
an\h:ti1!o~ad~~~ ~~~::rt1ie iust.rllotor proceeds:-

fJLE OIi YOOR ARMS; The commanders move off wi th their 
QUICK.IIAHCH. dotachmenlll. 

Hi,LT. 

SUIID TO----Ull!'ILE ThemenfiJo on theirl.addert, front nrnk 
ARMS. L~nTIIIIN. on the right, and reu rank on the loft, and 



Gl 

• Tho dl,tanoo bc\wc~n th< lndd,,.. , hould be oqu,J lo ~bo front of tha 
del:~ohmcnt. 
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at equal diBtnnces between them, the spare 
ruen co,ering in rear of the lsdderB at in-

QUICK JUROH . terva.ls of one pElOe. 

(rJi;R. FITE.) 

Al, preYiously instructed. 

Escc/ad\nt1byNumius 

138. The cr>mp:;ny ad1'ances !O.t a wry 
stelMly pace, without noise, the commanders 
on the inner flanks of detacl1meuts keeping 
the dress ing a.nd distance vers corroollr; the 
Spllro meu keeping clo~e up, ready t-0 replace 
casualties. 

Alt 1000 as the Jim, of ladders reaches tho 
edge of the co,rntcr,iearp, the insh-nctor g ives 
the word Halt, when the wmmander1· reg,.in 
their pla.ces 011 the right of the but.t 

On the word Ladderj, the butt men lower 
the butt on tlw ground, fall bi.ck to the tip 
of the hdder, face each other, and gm~p the 
top round with the hand nearest to it, hack 
of the hand up. The centre and tip men 
.lower the ladJe, · from the;r shonlJer~. hot 
snpport it "·itl1 their hands, and posh it 
forward ab,:mt •l feet over ihe edge of the 
count.erscarp. 

'l'be laJd~,- is pu~hed fo,·warJ about 6 feet, 
!.he firat file of centro men fall back to the 
rear of the butt uwn, f,.ce each other, and 
with their lrn.nd~ nearest the ladder seiie the 
hand~ of the b!ltt men, with a 1srip t<Om­
monly called the l,utcher's hook. (Fig. !i, 
Pl. 17.) 

The ladder iij again pushed forwru·d about 
6 feet, rmd the next filcH in succession fall 
back to the rear, tnro inwni'<is, and, with the 
h,mds 11carcR.t the h;dder, g, ·ip the hands of 
the men previou~ly formed op. the spare m..-n 
completingthcebain. 

These words are required if there be fivt> 
or six length~, but, not for only four. 

The !R.<lder is 10 ho lower<:<} ink, thedit.;h 
without noise. 

J<:~b ladder det,,c/imenl then oovert1 i11 file, 
fn<liog the work,thewmm1rnd~ beiug 011 tlu:, 
right 

The oommande,·• sre re•ponsil,li, that ~be 
botl,j of the laddera ru... about 18 iiwhi,a from 
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the foot of the countei:-scarp, and that they 
do not iuclinet-Othorightor left. 

Tbe command6rs lay hold of the right aide 
ofthehl<lder with theirlefthan<ls,andrest­
iug on their left feet, swiug the right foot 
round on the la<lder and de~reud, holding 
byt!1os1desofthcladde1".• Theuwnfollow 
theircomnnoudersas quick lyaspo8sible,get. 
ting on¼ ihela<ldersand <le8cending in the 
samemanne1'. Inadnrncing thefrontrank 
"Ill/lll of a file ~lwa.y~ precedes his reur rank 
man. On gettmg to the botto,nof t,]HJ dit.oh 
the men form up iu file,~till facing the work, 
the-spar,:, men hadugtheir back~against the 
countersearp wa\l,and thoothe,'8 a,sclosoto 
thorn as possible,ontheriglitand left of the 
footofthela.ddt·r. 

'l'hebuttmen turn:nwards,layhol<lofthe o,..,.,ing: 
secondrotmdoftheladder,raiseit6inches, d,toh. 
move the butt ve:r~- slowly and steadily acrOBB 
theditch,place,t_across tUcfootofthe 
escarp, aud keep ,t there with tll<•ir feet 
when it i8 being iurned ovor aguiust the 
Nlvetmcnt. 'l'hecentren ,en rnon,ont ~ or 
3paces,andreceiveintbeirha11dstheecntre 
of the ladder a• it descend~, and afterwards 
suppOl't it ii, the bend of their "rms, 'Ihe 
tip1ncusta11dfasttorec.,ivethetipnftlie 
ladder, which they place oll their shoulders. 
'l'hes1)aremcnMsist. If the ditch beyery 
bro11.d,tl,e)udderarnnstbeshoulde,-ctl,car­
ried=ross,andthcbutts)oweredaguinstthe 
footoftheescarp. 

Thecent>'ermdtipmen turntheladderup, 
smartly, the butl,ncnkeepingthe butt firmly 
on thegronnd; all must !s.ke care that the 
ladder fails lightly againBt the escarp; to 
do tbis it iH advie~ble to b,,1,Jance ii, wlien 
,ertica,l, for a few morn,•ub, aud then lowei­
it geutl;r; tloo butt men m"st be careful not 
tu~tsqnee1.ed lictween t.he bddcrs aud t~e 
csca,·p. 'l'he bull. mcri, when the ladder 18 
inrned o,cr, rull the butt out 18 inche~ 
from thewo.11. 'l'hecornmanders"cct.h!,ttbe 
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huklcr,i do not lean over eil.he,- way; the 
men then form np in filo,on either side of 
ls.dder,&sbofore." 

ormi:it ARM~. 'l'he men order arms. 
rORM ON B~RM (OR On the word Berm, the commanders, 

ro~~OR:~)~JN f~lla;~:~nin~'.e~:c:nJ' tire \'~~d:~~ o0n~e;l:; 
at a tirue, hol,Jing by the roomds,ca.rrying 
their rifles hy passing the right arm throngh 
the sling. When at the top they take hold 
oflherightsjdo of tho_lad(lerwitb the loft 
ham!,~tepoff,.·ithtl,eni,:htfoot first,ana fix 
bayonets, wit,hont word of command. 'fhe 
m,mformtothcleftof1.Lelad<lersastheyget 
onthebenn,tho Lnttmcnclosing to th.,]eft 
foraRnfficient dista,,ce 00 admit the ladder 
,]ctnchmellt, tlio conrn,anders <lroppiug to tho 
TC!tr, an<l wbcn the company i" formed, at 
LhcwordtAduance,tbey mountt.heex!-erior 
slopowith thcir arms ~t the trail, tLc rrar 
r!.uk about t.hreep!.cesrn rear of the front 
rank; ,m getting on to the superior· slope 
they cb"'rKe into the wo,-k. When them i~ 
no Lerm, each man finds his own w:i.y on to 
thesnperir,rslopea.s soona.s possible, fixing 
hiab .. yonet..s hea.dvcrncCI!; aasoon as there 
are enough mEn up th~y e~~e iuto the 
work; the comman<l.:,r rn this cruie outers 
tl,ework with_ hiaJc,.dingfilo. 

139. 'l'o hring thcpartybackmo1·dcrtorepeattheexercise, 
the oomp,my is re-fo,.nw<l on the berm in line! ,rnd facing the 
work; the following words of eornmnn<l are then givo11 :-

cn·1x n.1.roxHs. 'l'hcmcncomebackintheinrnrscor<lnt-0 
that in which they advanced.! 

Themengotontothela.ddera and descend, 
~pare men leading, followo<l by tip men, 
ccnh-,.,nnd Lutt mcn,commanders last.; on 
reaching the bottom of the ditch they form 
npclearoftheirladdcrs,thceparemcnf11!1-
iug_ to the /"ear ,i,nd having t!,cir bttcks 
agmnst iho ewarp,o.ud the otliel"Sas close 
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to them 1111 possiLfr,, tir mon leading; the 
commander on the left. 

The men should bo romindod that their 
arms have to be slung on the contrary 
s}wulr\er- to tliat when advancing. 

'!'ho ladders are movecl across the ditch 
in the same manner 118 before, tl, e only 
rlifl'e1·ence being in the positions of the 
men, the tip men moving tha butt acro.~s 
the ditch, i,,nd the butt men receiving tbe 
tip. 

The la-<lders SN! turne<l over in the same 
mauner &S boforf', the only diifcrouoo being 
that the tip men keep the butts firmly on 
the ground, while tho other men turn tl,o 
Judder~ smArMy over. 

'l'ho men ascend the -h1d<leti!, tip men 
GLACIS (oR first, cc,mmamlera last; they get orI ,thu 

COHRE!l WAY), &c. ]adder as beforu di,,,de<l, Ul1(l. fall in at tl,e 
head of the la<ldcr iu file, facing from ihe 
work. 

The "!en tnru inwards nnd grip l,a11J11 as 
in lowcrmg the ladders ; the sp&l'C men pnSil 
tLe hand 1ieRrea.t tlie ladder round tlw aide, 
and sci,e hold of th., ronnd in line 11itb the 
shoulder, and the whole ~trnt-ch out to the 
full extent of their arms, Min lowl'ring the 
fa.riders. 

DRAW UP L1JJD>arn. The men move at a steady pace, increa.sing 
to a double, draw up the laddena, and drag 
tLem along the ground until the halts aro 
about; 20 yards fro~ the edge of the ditch; 
lhe commanders ,nil move at the but ts of 
tlie ladders. 

'!.'he men halt and fall back into position 
for c..rrying, tip men leadini., spare men in 

£ scafodi11g in Quick Time. 

140. When the men b&ve been saflicien~ly practised by Kll<'~l..ding in 
numbers, they wil l bo put tbrough the e:rercrnc in qmak time quick tim ... 
by the following words of commaml :-

l'SCA T,AOIJ</0 rn QUICK T!l!E, LEFT TU/\Pl".- 1'AKE POST Oli TIii 

LJ.OD~/\8, QUICK MA.RCII.-SLINO A1Uls.-SIIOl::J.Dlll r.rnDEH!.-

~!:c~/~~:L~:~~::Rt,\10::::~:J11:~NT!~1·cc:_'.:1c:~s:u;;: 
Dl"rC\J.-TUEN OVI!R. - OEDER AEIIS .-J"Okl! O!I" BERll, &c. 

co~~:nr;r:i:et;eil:n!':r::ca;~t :~,~!~":!11 ':~;f~ ;;a:~~8 oJ 

('1.F.-11.) 
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in two linea, the ladders of the first line being moveJ acr06II the 
ditch, those of the second line being- left st.imdiog age.inst the 
coD.11terscarp, ,u expl~ined below for an esca.ladiog battalion 

141. The men will also be practised once in drawing the 
ladders np the escarp, and pas~ing them over the pi.rapet into 
the work, as migl1t hM·e to be dune if there were a second 
obstacle to cross ; in this cr.,e t\.,:, men should be cautioned t-O 
ke~~Rt:e~~ :::: slung ; the words of command will be,-

Pli:TACH.!lli:N'IS The detachments whe('J to tb& right, in 
doing which, some of them have to get on to 

QU!Cli 111.<kCH. the eii:terior slope. 

The men form chain as before dil'Ccted, 
with the exception of the rear file of ~pare 
men, who nrnv1, to the lop of the escarp wall 

The file or ~pare men lift the laddel"il up, 
round byrnund, the other men move steadily 
u~ the extnior slope, drawing the ladders 
w1il1 them. When the ladders get clear of 
the parapet tl ,ey are shouldered, the l$dder 
men being in re1•cree order 1md facin g the 
tipa. On arriving at the next ob,.tacle the 
ladders are to be lowered tip downwards 

Etoalading Butta.lion. 

142. A OOtt:i. lion of eight companies will be told off 11..11 follows 
for escalading drill flt n. work with one e&carp and one connter-
~ca.rp to be crossed:- · 

Two eomp,,niee 11& cove,-ing party. 
Two companie!I as atorrners, carry_ing ht line of hi.dder,; 
Two compani~e 111 dnpports, carryrng 2nd line of ladders. 
Two companiea 9.8 re•erv~s 

'l'hi~ wil l be found n. conve,.ient11rr~ngcment for drill, but in 
act,ua.l warfare few c&Se~ wnld occnr m wbich it would not be 
necessary to add to th., s11pporb the remaining two companies of 
the battalion, and pr,;,bablv the rest of tbe hrigad_c. These would 
all follow the party which caITies 1he sooood !me of ladders 11.t ~~;~:t~/~iv:f::.· Tbe resm·ves would be tmothor bo.ttalion, 

143. 'l'he laddeI"i! lmvin~ beon laid oM in two linea,• aa men­
tioned11b'?ve, the battalion will he fc::rme<l up ne11.r lhew io qo&roor 
column 1nth :i. front of twooompan,es. T!ie companies intended 

" 'fhedlotau~bet..-e,en l•dder•loho •uchtha(th"•P"""<>eeupiodby 
:}"' l&dden ~ a'.'°ut eq~a.l t-o tha~ ooeupied b! the front oflh~ ot-ormmrpo.rty, 
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't9oanyladden1loosent.hesliug8oftLeir riflca,theofficerstwist 
their sword knots ronnrl their wri~!.s; thern "honld b,, a snb­
a.lte1·n or aerjeant with f-ach ladder, and if there [u·o not 
sllfficienoforthis,corporalsmuatbe falleuontt,::,m,.ke np tile 
1,nmher 

lt,js always advisable to have oftiC<lre and non-commi.o,,,\ 011ed 
<lfficf'rS witb iheir own companie~, and o,n,o OOCasion is tbis so 
impoi·ta.,t-as wi th ladder pai·tie~. 'l' lie capt ain Sllperintencls the 
who\" of the ladders of hlil company, und remains in rear, but 
whf'n the ladder• are placed he leadN down. 

TELL O!'F 1:R t At th is order the wpfoin of ench c,,mpany 
tel ls off th0 nnmh<>r of his comp,my u" in 
par. 9, sec. 2, Part I II, I,ifantrylJrill, l8£t3. 

1'hobattalion <l0mmandcrwillproceod,-

)!OS . 1 AND 2, OOV!ll!N"(! PARTY; KOS. :J AND . 4 , STOKMERS; NU~ . [> 

A~D fi , SUPPORT; :1108. 7 A"Nll 8, RJ:SER'\'I! : 

(:~:-':::•.;:.:~~~·) th;~:g!':'ii:j/;:':c,:;,: :?~,ni~e~~~~' ~~: r::..~~Olll . 
UOI "•• a1'11'1' ae0ordi■~ lo ih• :riu•barc;f nwn "'qnindfor 
O! ' L-jJJn'laeeI- n0hl•dd1r. 

T Jo1 00■'\p•nin br•_•l< into ooluna of l•fi'.frr 
~l'\'ACI.I.-U"N. ffl•d1t» .. t1to ilo• r1~hi or l.ti, <>ll rn1i.-1n. 

1.h1nrd1rr:m:mtheir.-iptei••· 
P()~l• CO•IMA)IDIO{~ The 0,nnr.H-r<d•n on pooled by ih0 np­
./,',D SJrn UDDER ta; ■,, tiot«■idH \■kin1' th11'.•Hk d1t...oil• 

D-TAOJ1III?,: n,1ni1 , ih• J:IOll-..,ll'llllinionc,l oiutl"I th1 
rIQM :UIH'r TQ in .. •r•i.,diat. dd,1.0hm•■h . D1t1.c-Jw,1ni1 o.ra 

lU'r. tolilo:l'r1ndprondbylh101vt•ini,1;.•h·1nd;r 
'fl!LLOFl'THB J..iddolTll. 

• 1 •1•>;~ 'J' !Ob".- TAK~ P\)O"l' ON TH R J •• 'L!)l)J,I~; Q~WK •u110\f.-rOR r.~CA-
Li J>J~u. - $J,lMU Al!.llS.- t,'HOULJ)J<rn LADJ>J!:)(8, 

'l'h,;, battr.lion ia then res,dy to 1>dvs.ncatotha P-sralade 

t,o·un•• ~..-n Thi oonrioK p■-rty will ta.1.e 1,,ho load and Adn.uee Qf 
Wl.1.LJJ>l.<JO•. ••1.~n(i. u •tt&l column. 

rH• ITol• ll r• Tht~olur•!) -..ill.o.d.TR,110• •i&Ttry ,._,,!)" 
~ILL .u:,1.1.•o■ nt p•,,. -..i1 lrn■ i noi•; th• ro•>r■•nrl•n on th, 

'!"llll OIUH. i n■er ~ ... Ju ,.-,f dot&1lo.1:t11nt. -"~•p;•i t.h• 
Ql,Ii::tlIUCI . droui■jl&nddia\&■UI. 

TAI 11111•0• 1·1 --•~L J.llH,J:C& JI '!'JO;• o;••r u,.-- (lf!UA • ·••OH 
,i-JORM<HS, IH,'I' BJ t l, • 1i1111 that. th• 1:lor•u~ ■ rt 010Ti•~ 
J.rJW!lR W.Dl(ERB. n.,.-011 lhe 1tikh,th• 1upport.■ 1loo■ld h•,•• 
FQR:'1:1 n, >IT~I. r11.ub1(1 l-h1 ~ouiiM .. "rp, ,.-h1n ihoy -..ill 

ciwss ■UOH. lo,,.r th1ir l•drl•r, •-nd fon1 in dit0h, bni 
in.t .. d of rantiul" tlo• h,ddun urn• llo1 ditoh 

Om>lil1l J.ll.MB. tl1ey •ill urd~r n ·m•••d fol]gy ih•1l<:11·1•n 

(•1.1:.-u,) 1>2 
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voui, Oli B~Rll. up the first line of ladders according to the 
ADVA!ICf.. words given in the margin 

SO'~l'ORTS, HALT 
LOWER LADOllBS.-!"011.M H( 01rcn.-01l.Ol!I. ~11.!IIS.-FOBM ON B1,;Jll,I. 

]f there r.re thr<;>e or fo11r lines of la.Uders, the ek>rmcrs, or 
ijtormcrs and supports, ':"ill <haw their !&dders up into :he wo1-k, 
a.s eKpfo,iued in the dr,11 for & oomp1<ny, &n<l. will can-y their 
ladders to the ne,:t oounterscarp or esc,<rp, and repeat thP opera­
tion. 

Front a 144. As l;,pforn remarked, although a column of 1<sSli.ultshonl<l 
cohmrn Jm,·e as great a frout as possibl,:,, it ,«mid sddorn have one of 

,noi"<l than two oomp1mies; a con.-enicnt nuu?-bcr of fo.dders 
for •ucl, a column would be si ::doon in each h11c, one for tha 
front rnnk,,ual one for tbe rear rank uf each section, in adonble 

:~':.Jr'Zjt 1~:n:H:~:··t :~~~~h1~;;11:e1rvt:i~~ic~~f,~,-~,.:~,: 
and rear rank men of each sect.ion of tho r<'Senc~ Ille do,H; the 
]adde,·a with their 11.l'ms at the short frnil ; tlw party being at 
company diatauce, woultl. allow of a continuo11s 0(1-eam or men 
pa~ijing into tho work, witbout any crowding on U,e edge of the 
diWh previo u.s to getting on to the laddne. 

Acua&ories fo 1',,'1ealadi>o9 

145. When ham boo, or other light but strong, poles are :wail­
able, a slight Sa.ring of time in cros8ir,g the ditch may be ..!Tt·ct.ed 
by using them to supplementtlrn ladd1irs. The following method 
has been tried at Oh!\ tham and found satisfactory, s~ving abont 
one rninut-0 in thrM t.u four :- 'fhe stormers are told off in detach­
ments ut' 1he same etrength as would be required for ladders, but 
carry one pole lot- c,·cry two men; !he·snppor1s carry laddcr·s. 
On reuchin~ !,he e,carp the pule,; aro lowered into the ditch, the 
tip u,e11 s!,er,.,ly them while the l'<>mmauilers aud bnt.t me11 alide 
down. '!.'lie bott men th<'n steady them while the tip metl slide 
down. lly the ti_me they are in the ditch the supports shoold 
have lowered their ladders iu iute,-,.als idl between the 11ulea. 
'£ho stormers clo~o on the ladders, carry them acroas rhe diteh 
and form on the berm~, while tlie surports •lide down the pules, 
ancl follo1v the sto1TDCI"!I, leaving the poles for the mnin body. 

llan~bons, hein)l: ho!low, make acousidcra.l>lenoise when bei11g 
placed, ,f not muflled. This mny be do1 ,e by wmpping sandbagB 
or c11n,-a.s round them. 

Gn.pnel•. 146. Grllpnds n111y al~o UO u,;~d in oouneetion \\ith eS/"a.-
ladlng, or even by thcmsekes, when it is required to (ffect an 
<1DTry with a sm&ll body of men. 

The- grapnel hi\>! fi.ve prong,., w.eigh, a lb8. 2 oz., nnd ha.s a 
ltugth of 60 feet. of 2-m<Jh rope splu.-ed t-0 it. Fig. 3, P l. 17 . 
. "fhe gr11puel 1.\1 .thrown by rap;dly whil'ling it rouu<l with the 

right hand, th<! coll of rope being held in the other hand. A 
few jerks should be given to the rope to alicettaiu th .. t the 
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grapnel has caitght, before anyone ll.llccnds: The men go up 
hand over hand with their legs porpend,eular to the wall, 
until they get ne:.r the top , when by g,:tting their elhow• on the 
top. they s.cramble "P without raising tho rope off the edge 
of the .,.al), which might cans,, the grapnel t-0 Uluw. 'l'he men 
first up should secure the gr11,pnels by standing on them, or 
making them fa.at, a.nd ass i~t the other men up. When scver11,l 
mon hiwe ascended_, the others ca.n walk up the wall , by holding 
on the rope which'" pn!l,:,dupby thoseontl,e berm. 

Rope la.d.<lern may sometimes be take11 with the g,.,..pncls, 
aijthosefirstnpoandrnwlhem up and secure them forthense 
of the others. 

6om:1°;~::1~ ~1~:::~;;=:~1; :~:!tr '~:!ssiu;~~ .. ~0.i'itc~:;;: 
(Soo Part L "~'ie!d Ddences.'') 

SECTION X.-D1'~'£:-fOE: OF A .FQRTUESS 

147. 'r ho objed of defending "' fortresa is to hol<l the pi""'" till Objo,:i., of 
the uncmy is worn 011t, or until re li01'ed,ornnti l s11eh ,. time that defence. 
the, va,\uoofthefort-resa cense.s toHxist-. 'l'h is implies tbat t.J.o 
main object is to gain time. 

Dcfoneesmuatsoonerorlatersuooumbto astrong,rnrl well 
pushed at.tack, bnt the ga.ining of even a few days. dne to t.J,,, 
ener~ and example of a good oomrua.nda.nt, may givo t ime for 
the ddeatol therestoftb.cattackingarmy. 

148. Nearly all modern !o,·trcsscs ,..-., providL'<i with a pre­
viously cou~idered schemo of dtlfoncc, which deals with ,;11 point~ 
to be mcuhoned hrrea.fter, ,md which would at ouoe b-e put 
intonclion bythccommand a.nt 

As soon lis it is apparent tb.&t a fort ress is likely to b-e Oo01n,ond.nt 
attacked, Ii s tate of sieg~ is proohoimod, the effect of which is to or goYemo• 
make the authority or thuco,orn"-Ildan!,of the fortress supreme 
in hotb civil and military ,natters. The commandant sl10uld 
haveathoro,igh knowledge uotonly of the fo1iress it.110lf, bl!t 
of the anITou.nding cou,.t.,·y, 

He is genera,lly as~isterl by 11 council of defence, consisting 0o"-ll<H of 
of the cl,i.ef of hia staff, the comma.ndi~g officers of artillury aud do!eue, 
engineers, anU: usnaJly some of tho scuwr officers; the dut,~s of 
tl,is council a.ro, ho we.er, purely cousulti.tive- the commandant 
must act on his own responsibility. Any dfc·ctive defence bas 
generally been due to&goodcomma,ndant 

The defences would be divided into SCL>tions, e..ch of ...-hich 
would be placed nuder the command of an in<lividnal officer. 
All officors should bo thorou$"hlyaoquaintedwith t~atparticular 
aootionofthedefenooto whtchth_e;rareposted,wh,lctheoffi~ril 
of Royal Engineer11 should in ad<l1t10n be fully oonver;,ant with 
thcdet&ilsofthoconstructionof the place, an<lof what ad- Ii. 
t;onal work itia proposed to carryont. 
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l•"'· The n .. 'tII"'Ol "~ tbe dul'enee adopt..e, ,.-ill ••e11•rily 
,lepend' 0.1,ro•~ d•l o-.. the •tl"9n~tb. and ,.,hre of O•• (O.ITiHn. 
Whore ,he d■fe-■ <1e io to hi! aeti,,,, o:r •••nit, it inte•d.d. kl 
thr••• •b.e an•m:r•~ ,io1t1.mani~o.tioa,, the 1•1"1'11110~ •••t b, ~■c,J. 
mon namero•• tlrna th, Hear,iy of ihe forlrlN ,t■-U nqa11"0■ 

Jo:r P"'"iYe d()fo1>oe, from 1 t. lil n:,en per yud. of front d. 
ilia,a•i•d•f•n•l-r•lin••"ould beaJlo,.·•d . .Al Pln-a11-inl8i8, 
iht T•ekt -■ unberto'I Ju,, Iha" 1 mn,n per yard for tl,1 wl ,o1o 
puirnalu, aad noi mon •~.,. 3 p,,r yaril wt,·e &n.ilablu on tllt 
fron i c{ 7t 1t1.ilu ,.-lliflll wu atM,elred; bu• U,e_.- •u• 1100d 
aoldi,r1, o•p•oio.liy wliH oa ,1,, dtftnfiTe. Tl" 11nri•o•of l'•ri• 
il'l Buploln,be_r, 18~0, i,na1ber,d ~- •1 ■ n v•ryard of (,lot ptri!11•ttr, 
aod lalolr a ~he ' '"8"" 1he to .. .! n"~•:r_ ,,._, •·n ,-.-iec tlii■ 
nnmb•r, bni mo,•y of l-h,·•e -.-u., .-,ry 1nd1•■reat treop• 

.A:riille:r:rm•n m~y bt nelio■1d d l\O men per pito• for 
•h•" ~u,l" o.-.d ordin ■ry ".Arm■m,nh fo:r ••"•'""l dc,f11•uie." 
(Sec, bulow.) Tio.a nn,..btn for tli," Li:i:\• M1t1.~m.1nt ~,r r•n~ral 
d~r,uot " (tu b~le,.-) would Lo in o.o.,r,lo.aoa-.-,th" )',e,ld .Army 
"Euahlj,h,•tnLo." 

E niinl'er11bo.!d anmbu at. l••I- ~ pu nent. of the nttruh.,r 
nf infonhyno,q•it~·d fol'p•~•iud•fenH, 

ror 1h11111111h::·,· nfthe•&• ulry, abi■ t one-twe.,tidb of th., 
i•fo.ntrymt.ybe&llowg,:j. 

n ,., •&rriMn of fortu••u will oft•• eanoiH to• 1...-1<'• •id•nt 
or ,nilili• ... dot.h•rl•H his-h lyl.1·1i ■od trnop•, but t\ia l•r••r 
l.b." ~roportion nf l't(ulo.r t,1'Qop1, th• liotkr will b, t;I,,• ,fofn.,., 
ond 1• 1o.uy <'&H th11·t ■honld 1,. a 1t1.t!mu1>"1 of tlittn to f.-.,..,_ 
tlial,o,c,kh:,n1uf onrli•. 

100.1'h• a:r1t1.o.1111nl;of o.forl rt11 i1 ,_,_nyo!t.11td •niler 
t.w.-. l'le ■ 111r, . 1,t. b ■ "t~od"-.r:m.&lll.tul -.nU tlo.e "ai-nit.••nt Im· 
.a:•ntnl n,r .. oe" Th• .e.::rrd a.rn11,111,at iad•d•• 1!1 1,inflf'• 
whi_ch are p1r,■ -.1>~1;t1y, •:r j)l'I.Cli,·~11,- IO, !IOlHli.t•d i. tud 
vo11t1on1, wl'l,tba,, 1•1id• or n ■ n,d• llo.• for•, 1,nd ••h;nJ, 
t~oro ,.-e1>ld h• a dill.onhy ia 1lliftiu• rll.pi~J,- _fol• 01>• . po•i-

::::n tiu:'~f'!~~·-,,.afnb:;~;1;l~~•~!.i::'o,~:f ndu~;::;::r .,/:1i1 ;:!~•~~ 
::;;~t.~, .. ~~~~/:~~,;i•~:,,.~;,:.~. ::::r:~'.!.t,;;;~~ .r~:~~-:,,,~:=~~~z 
tiun•, •• '"•Y look npon I h•""- • f:btnJ'(•• 1.l•••• •• ••olJ Ill! i,:, 
thedoy,wh ero th-, "'trt ■ lli••id.tl,•fo•·u. 

1'he .. ,hn1a1a,••t fo:r •••• ... l Jdn•• •· -••• •f •"••• 

~t:i,~:.7~.~t,~:';~::::1i!:: 8":'...0~i:;·:.:!~l ::;i::-e:;~ 

::::i~ 1:;~;;~'t:.;:~~.:~~;:~.~::.r~;r::~.,!:- f:\;~11~:b:~--;::t: 
tlw ,ui11ht b,litllc<I. I.lot tn•• would "l>Ol lr• 11>0" tlo.au 10 o,H. 

011(1· tlO•• pio,-. w\ii,c,1, lltt ao.-a.-,,:l by -.rmo•rto dalt11.,. 

;:;!~1~:i::;:~•: .. ~; :,"J::d~\ :i:"~:i:•.~ c:.; i=~• l-~-~~~a::~r. 
.tat>on• o,n,j ll'r&n"•'"'•••• ••d• -=, r.plo.• the.a wl,1eli 1111,y t• 
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dani•f•d. ThoH pi•o• -.-bioli. •r• not, •om,hd in peaoe 
time, ,.-ould n•1.lly be dored in•id•, o,- i11 ••• yioh1ily of, •h• 
fort,I 

Hi1,ofoou1.1,imponibl1 t-o la.ydewll 1ny d1:dnit,,,-,,J011.1. lo 
tlieaumborofpi•<1■10!1riille•yr■']•ir-1,wiliobwilld•p•ndon 
iI• ri10 a11d imporH.no• of tho pla,·e, nd on •1ie 0b1.:r1.ot1,- of •h 
t.:rr1.ia. In ordor1o oop1 ••'-""•-'•ll:r with •h• att.,,.k, howihe,-1, 
"1.pable of dd_iu,-ia1 • a·uoliin• high-1.n1le !re 1ho•ld fn::-m th, 
F"•&tH• port10u of !,he fot"t~• uin•m~nl, 1llld •hor1 01.a h":rdly 
bo foo m•ny of Ckou, , pro .. idod ,lior,, 11 n!loi-0at ..,.._mu,,,ion 
anl m-0n ~-0 work t.lio• . · 

A• 1. ro11i. o.timo.tl or 1.n1amo11t., i• mo.y b, Mlttmt·d tlo.&t on■ 
dud pio01 would bo reqairod for .,..l'J" iO y1.rd1 of pori.m.eMr 

~~~~1J v?,~, ~=\~11:~ .. ~t-;~h l~~ ~; ~=:~:!rt;t:~:~\~ .t1r~•~:;;1;~ 
obain1.bl1. It oumo~ •·•11 b1 •oo 1tron~. 

A ,..,~rye er 10 po,- eont. of ~•n• and o!. •o•ntit1~1, and a 
lib,ral allo,n.110• of 1pplianco1 for nou,tiu.( ud tra.n~ortinll' 
g•111, 6:o., ■b.o,ld Oe proYided 

D1n-i•1 U,e clo11 att ... -0k any oot•mandin ~ 1poh -.-ill bo 
f1.voot'r1ble plao01 fur iii" •o off.l,_o t.Jd, q11.iok-tri•g;1.nd 
1n1.0bin• r;o.n, &11'ai1L11 tho bMkger'1 •apt. (!. i1 i"1port,u• Wl 
011de1.vonr to nrniut-.in 1l1• po,,.UI" uf 111i111 th1 light 1.rrn1.Ne•li11. 
the flankl o! tho fort. •iaimt l&rly &11.impl.t to force U,e 
iniln•l• behYOell l.h" fort,, ,md •o IOll'Oh \.he -.-ovka of 1he 01•­
aH•"k who• diro .. t .. d, l•t.r on, on 1dj1.,..,,. forr.1. 

fro~:~: p]::o •;:~,,_~:ho!'.",~'tg1~! te~:~.:~~~jui, ;.~-~:;, 
fromibo wihv•y h11.<1h 

Hll. Thu q11 11ntit,y of nmaaniiion to b1 111•in~1in,d it aot, A.mmnnitlo,,. 
l&\d down. Tho qu•ntity to 00 ;,ro,·id1d in "•• of o. ragalar 
•i•g. wo.,\cl T'rob,bJJ v1.ry f,·om ,4,00 .:l 800 !'Qundt por pieoe, 
&100:rd. i111, tu lb• oi:pooi•d 1e111,"lh "f the 1i•~• •nd ia1pori&ue 
1f U,e pieo•. Willi fiO&• l,_o,y i\.ur;;; H i• io;nprobo.b l• th•• 1n.r 
1hr1pwJ] will, in •h• hlnn, ho 1111d . Their projootile will bo 

:~:::u;o ~~~1~.:~_a.:1:!~!1~ :o ~.::. ~:;~ ::.,:~::: 11:it~J"f; 
por 01nl.. ea ■-. Th,re ihonld o.110 be au ample nppl,r of • .,,lJ . 
1rru&n111unil.ioJO . 

Ullil .... gin-r m•terial n1i1;;t be 1,ot, into 1tor-. auol,_ 118 Engirn>tt 
timber, bru;.hwood, 1·ail1, 1,i~, ••.:c.dh...-•, inh-.nohi•1 and '"'""' · 
ndtin( t<1el1, no.ini:c.;- tnclo, i.:•nJ?o,·clur, 11'1.1.ll~Ot.to•, ho■, 

::;1;;~~-r tt;!t::. ;\h':':!1:!d~~~1~. ~:~1;~e:~~~~d~~1~;::.:1 
klo~Opt'~ (o r ub.,..na.:-ri c•, b•Uoo111, 011,rrin pi11'101' ■, iln. 

Th, en.,:i•••,. u"''•■ ahould not, be kep'. d • •e riir.1 d,p6i, 
b,:,.• di•tributecl 1.1 cue fo i;he dilrerc11loeo!ion1,in •ooorllanH 
with t.h, workl it .;. prupoaud 10 ""~ry oul. •• uni,_. 

10:S. },. forli-111 •ho1Ld b1 f!!"OYi■ioHd for at least ail.: P,-ori,,iOllO, 
111"1.tl,,■, ◊r btiwr 1\ill fer ~. yu:r. The iu)i ■ hit■ nt. must be 
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ordered to provide their own food, ,.nd those who do nut, !'IS 
woll a~ aH useless mouths, 6honld be turned out. An ample 
supply of water is of tho fir!<t imrort,mco, a.ncl arrangcmc,,ts 
should Im mada for rcndcriug the Mupply aocuro; also forage 
forhorscsru,dca.ttle, straw for bedding, fuel and light.,ruedical 
neces,;arics, and cloU,ing. Wben ,rn aita.ck is tLreate1wd, all 
supplies in t.1,e neighbourhood are requi~itioned i;ud brooght 
intothofo1·lrf'61!. 

154. The inhabitants who are willing to 11Bsist M labonre,.s, 
artifice1·s, firemen, special c-0usta.bl~s and nu1·oe.s are enrolled for 
tl ,ese pu_rpo~c". Worka,hops !ire pi·epa,':•ed for tUe maunfacture 
cmd repmr of war mat.eriul, t.he pubhea.tion of newspapern is p11t 
uudcreoutrol,a1Hl>111.pervisionkept, on publicmL-,,tiug,1,alsoon 
the intoruouroo of the inhabitant~ with the ga.rriaon, especially 
if theformerarehostill· 

'l'hc iuhabitanll\ sh"t,n]d pn,pare bomb-proof cover for tbem­
sclve~, and arrangtm:mnt.s for the rapid extinction of fire9 sbonld 
bemn.i:fo. Particular attention must al8o l,c paid t-0 sanitary ammge-
1neot,s. 

155 . .All ground iQ front slwllld be de~.red of c'f",;irything­
which could give cover to t he tmomy, or which ,,.-on!d be of 
value to bim, Ruch as timber, &c., from houses, rail~, &c 

at 1:a':r\\';e~-~~~~:s°fo¥':i~!;1ceo~:::g:~n:t;:;~11::?~::,~i;7~~ 
of defence, and ag11,inst mnsketry fire within half-a-mile, Rhould 
00 removed. 'l'he distance!! of nil prominent object• Kh0l1ld be 
lllf:!l,IJUl'Od and posted up in the parts of tl,e works from which ,', 
theyc,o.n he seen. 

156. Uom_b-proof cover ei~U cr in, or in the vicinity of, the 
fo~ is of all.rn,portance. Thrn, m ordedo res;s~moderu ijhe tls, 
sl1ould be preparAd in t ime of peace, bnt exist ing oover may be 
strAng-tbened, or hollows form~,l m old qua,~·ies, chalk pits, &c. 
Spliut<,r-proofs must be erected where time wiJI not allow of 
botlerproteotion, andovory utfrm:pt .shonld be 1no.de tolooalize 
the effects of bm•ijtS of high-cxp!o~ive shells by tho introduction 
ofaplintor-prooftrayenes. 

167. The po~itions for the differ ent piccca of the fired 
artillery armament hrwing been decided on, the omplacen, onta 
sho":\d be formed /lot once, platforn1s laid , and as many J>iece8 a& 

P?"s,ble got into position. Those empla~eniclltii if prepared in 
tuno of peace woald µrobably hava ooncrete platfol'IBS and 
Ritles, with strong anohora.ges, otherwiae they would be very 
muchoftliesamopattcrnaatl1osousod.bytbeattack. 

Obsorving 1md plotting sf.titions would be 118 t100086ll.ry for 
the.o bi,ttcriea n.sforthosooftheattaok 

108, Communioationa too must be eatablished in n,11.r of the 
mt1in lineofdefencea,or irnpr-ol"ei! where t.hey ,.Jre.'W.yexiat,so 
aat.o oonnootupthedif'forentOOtterie.sandforts .. ;tboueanotber 
and with the depMs in rear. Th<'<'l'l oom,w1ni<:mtiooa, partly 
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ordinary roa<ls and partly railr(>Ms, ntllst be hidde11 from view 
of the attack, and must be bot\, circular and ,·adial. 

Perfect r.o~munic,.tions by telegraph ,rnd telephone ahvuld 
be also esmbhshed to oonnout the diffcront Rections of the 
~!;nee with one another, rrnd with th., hea<lqu,.rtel'!i in 

If the rlilches ,.re wet, propara.tions should be m'-de for 
keeping thern free from i,,c, 11.nd arraogement,s ma.do fo1· forn,-

~,!w~'~t~it~~ a~;s;~:/00$~~~,!h:p!~t;\!:.!::t:~t:;:,~:ta: 
eicept those which 1t 1s dec,dO/l. to keep open, should be 00.rri­
c,....fod 

159. Every obstt1cle tl,>1t can be devised ohould be arranged Ob,taole1. 
to delay the ><<l..anco of the enemy-ospecially t.o prevent the 
capture of the forts by storming. Deep ditches 11,n,] ghwis 
p:.rapet.s should J.,e specially t"ken in hand, and strewn with 
every imagiuable 1mped1ment. 

160. H the strength and moral of the ga1Tiwn will allow A,\,ano,xl 
of it, it is wlvisablo to intrench and take np a position in liDO. 
a~vanco of tbo m:o.in defensive belt on whieb the fo,-j,11 themselvd 
are sited, hut sufficiently nc·ar to it to receive very considerable 
support from the fixod armament of the defeuce. Al! devices 
of field fortific.,,tion wou ld he here cmplnyed-sholtor f.roncbes, 
g1in pits, obstacles, and villages and woods in a state of dofence, 
would all form pa,·t of the scheme. 'l'hA defenders can only 
hold on to the adv,.nced position BO long as it entailed no 
serious losseR; but the time e:,:pended in the forcing back of this 
adva,'.ced line•~ all again to the defence, and, where it iR pOllsible, 
it is likely to be au imf)Qrlant foatui-e of futnredefeuoo arrange-
ment.!. The poail;ion •honld be car.ifnlly sckctad a,i tlie battle-
field on which to for~ the enemy to fight, beforo he e,i,n 
co:nplcte the investment. If t&ken up at all, snch a position 
sl,ould be from 2,000x to 3,000' in front of the main line of 
defence. 

161. Ofwu it may be possihle to form counter-approaches iu Count~•· 
front of the umin lino so as to hatasB the advance of the attack, app"""'h"' 
and such ,wlion bas been oft.on a marked fe!lotnro of active 
resisLance~-bnt the garrison mn.y not be Hufliciently powerful 
for this purpo6e, In e.uy case as the &ttook gaillil ground, e,'ery 
point ehonld he well disputed, A1·raogemeuts should be made 

~~-~:~£\?!~"!:!', dh!::0:th":r ~:it~~:B 1~ 0~a~~~~~l~~;il~fp;t~: 
them cover, and from which if f)QSSible the iut.erior of the 
ad~anoed line may ho swept. 

162. A retired position, 01· line of retrenchment cutting JWi!'Cd 
off the forts that may ho attacked, should also he considered po>1 itioo, 
,so soou as the besieger has declared his line of action, BO that 
further dcle.y mAy be forced on the attack:, even after the falling 
of one or more of the forte. This should be taken in hand 
BOme time before there seems a probability of !t,$1!SU1t on the 
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forts. l b flo.nk11, would usn&lly rest on two of the forls which 
are on the H1mks of the special front 11,ttaeked. (See P l. 18.) 

163. A.s the ai .. gc progres11es it will probably be n:rlvisa.ble 
to withdraw many of the howitze1·a to a retired poaihon COil· 
aide1·0.bly in reo.r, where they will be in gre11.ter lleeu.rity, afld 
from which they will be a.hie to ~ttack effectively the closer 
worka of the attack, and even toaeaist;nanattempt to recapture 
thu forts if they foll inOO the possession of the enem,: 

164. \Vhcro an cncemt-0 exists, it should he put mto a. state 
of defence. It may he of but little use for prolonged defence, 
bot it secures the town from sodden raidR, gi..es con6dence, 
and render11 it a refoge 

poi!~5~n!0 tr;;;:~:~.tl~~t~h:~hf :t: ~i:!8e:8e;:,~~-~~':;dta~! 
made to repair bre,.ches thflt may be formed, and t-0 keep the 
oh,tacles intact 

ln worke which give oover in the ditch, explosive missill's 
shon!d be prepare,! to throw amongst the assanlting oolnmns. 
'rhese ruR.y be improvised ont of gl1<sR or e,,.r!.henwue bottle~, or 
may ooneist simply of paeketii of high •uplosives, 

Finally, we may add that the £nit att.mtion of tho dofendet"fl 

~~:o~!i~ ,:~~si~~e ~:t!~Li;i:1:do:t;:;t~~~~1n~u~n ilieerrh:~ 
and ~trengthening of adv,mced or rear positions are only 
:wcondo.ry matters, which it may never be pOllsible tonndertake. 

166. A vi~orons defence, properly conducted, will require 
constant 80rhes by the ga1·rison, with a. view to harassing the 
aUock. 

Sorti,•~ ni:, of diffei-ent kinds, and may ,·ary from gre&t 
so:·~ies, in wh1~h every avai lable man may be employed, to email 
r,.,d~ undertaken by half 01· a Mection of a company. 

Great sortieM un, undertaken to rai•e the ,iege, or to de!!troy 
the aiege works and ba.ttcrie~. They are nsoally nndertaken at 

!~1:b1~;/~J1,~~':/a!d 8~~:~1:!%°a!f:,:de::[h ~he ~ti;;:~•t!~ 
wlienc,·cr 11.ny critic9J stage of the siege has been arrived at 
'l'he_y nanally. take place at bi-eak of day. The troops assemble 
Unrmg the mght close to tho pla.ces of exit, and nndel' the best 
cover obti.in~ble. Demonstrations are made_at different points, 
60 ns to d?ce1ve the enemy, and prorerit his reinforcing his troopR 
11.t the point of "ttack 

If tl,e objcc_t oI the OJ<?rlie be to destroy the siege work! of the 
enemy, tho_ma,?- attack,~ generally made on one Hank, while n 
dcmonslrat,ou 1s rnndo on the other flank, or at other poinU, 
to _ keep tho gnnrd of tho trenches eni;\"age<l ,-ud pre,ent them 
1·mnforcing tho point attn~kod. 

The rea_l poittt of _attack ia w-:nernlly, at the coaimencement 
uf the so~tie, "·ell plied with art,llery lire, though such action 
often, aa 111 ll_,o C/1.80 of the siege of Paris, wnntll the attacket" 
of the 1hroct10n d the sortie; the 1roops then force their 
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way to the tr<,nches,nnd drive the enemy out of them, an<!, 
if poS!jib!e,along tbeiroornmnnications to their oarnp; in the 
meantime, guns and gun carriages are deslroyml, tools remo,e<l, 
gabione, faacines , and wood work collected and burnt., nml 
the parapets of batteries levelled, henche,; filled in, kc. E n-11 
if _th is c.~nnot be _effected before the sortie is compdled to 
roh_re, much confus1on and delay wi ll probably 00 caused to tbo 
bes1egets 

167. S,null sortiea may b0 frequently made, their object Sm.oil ,,:i,(ie,, 
bein!!" to l'econuoitrc, to drive nway and bnrass the wor½ing 
partws, especially the sappers, to do any damage to Uie siege 
works th,i.t may bo feasible, or to dislodge marksmen. They are 
usua.lly carried out by night, and fol' a distinct object, sueh 
asth~ demolition of a certain work. 
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