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In fortifications , a deviee by II'hieh ~n are able to delintr their 

tire over the parapet. It is made jurt high enough above the terepletn 

to allow !\'en of med1\lJ!1 stature to fire o'rer the interior crest , The 

dietlnee of the tT6ad below the cre!t is tac:en, for this pul'pOse at 

,~r feet !liz :l.nchesJ sometimes it is taken tllree inches le88 or four , . 
feet and a quarter. '!'he width of the tr-ead depends upon the nlJlllber ot 

ranks expected to occupj'lt . In t he <h,ya of the SI'IOoth bore!! and muzzle 

loading muskets it Va.! made wide enough tor two ra'lks. A width at tvo 

feet i s wftieient for one rank. It h ulrually l1181ie three feet Vide in 

Dl"d1nar,y t1el d f'ortit1eation3 . The tread is M$de with a slope t o the 

rear, to alaow the vtter tall1n8 on it to drain off. It is connected 

With the terrepletn either by a slope or by stepa. Tha inclination of 

t he forme r is UIJIlill:y t ; it !'lay be greater if the banquette 18 low. 

The ramp or inclined slope 18 preferred to steps . 

• The banquette 1s II. step a earth Vith.1n the parapet suff iCiently 

• 

high to enable the defenden. When standing upon it, to fire over the 

crest of the parapet Vith ea8e . 



• 
The barhette 1$ a eonstroet1on by means which « piece can tire over 

a parapet . It con~illts of • m:mnd of earth thrown up agai nst the i nterior 

slope ; the upper surface of 1oIh1ch 18 lewl. and 2 ' 9~ below the interior 

crest tor gun. of small <::aliber. and L' tor heavy guns . If the barbette 

18 raised behind. face , its length ehould be sufficient. to allow lhi' 
to 16' along the interior crest for each gun; and its dept h or the per_ 

pendicular distance troll! the toot of t he int erior slope t o the rear 

• should be 24' , for t he se rvice of the gune . The earth of the barbette 

at the rear 8!ld the Bides receives the natUl'al slope . To aecend the 

barbette , a construction te)'med a ramp 1~ made; thh 111 an inclined 

pl ane of earth, which connects the top of the barb"tte w1th the terre­

plein , The ramp i s 10 ' wide at the top, and its slope 1s 6 base to 

• 

• 

1 perpendieular. The earth at the sides reoeives the natural elope . 

The r amp should be at eom& convenient poi nt i n the l'f!ar, ald taka up as 

little roan B8 poerlbl" . 

A8 barbettee are ueually placed in the eal~enh, an arrangellllnt h 

lIIade for the guns to tire in the direction of the c.pital . .I. pan-coupee 

of eleven feat is fir st made; froJll the foot of the interior slope at the 

pan-coupee , a dhtance of 24 ' h set aloll<! the capital; at the erlrerdty 

of thh line a perpendicular is drawn to the c.pital and 5 ' are set aU 

on this perpendicul.ar on each ei de of the capital; from each of these 

points, on the petpendicular, a line is dr awn perpendicular to uch face 

re8Pectively. the hexagonal figure thus laid out ie the eurface of the 

barbo!tte for one gun . The r allJl in thh c.~ is made alOIl<! t he capital. 

If 3 or IfIOrtI guns are pl aced in the salient, • pan-coupee h 

formed &! in the last case ; and 24' are i n Uke IItalU'ler set off on the 



• capital; but inlltead ot p:roel!&ding as in the last caee a perpendicular 

is drll1m from this point to each face, A3 shown in the draw1.ng, and the 

pent agonal splICe thus encloeed w1.11 be taken tor the gun in the salient; 

tl'OIII the perpendiculara lallt set otf A3 IIlMy ti!llu 16f' II1ll be 8E1t off 

on tile interior crest of each fnee , 88 there are gun8 reCjUired: thia 

will give the length of the barbette along each face ; the depth 11111 be 

made 24' , and the two 'oIi11 be unit ed in the sa11ent . One or more ramps 

may be made &lI 1I>Ost convenient . 

To give temporary cover to guns 00 a field of battle and enable 

• them to comrnard a ldde field of fire , a parapet of jullt I!"..r.ffieient height 

• 

to allow the gUM to fire over i t ~ be thl"OWn up for t he purpose, the 

earth being taken frolll the dit<::h in front . The ground!UJ'" be r oughly 

leveled oft for enough to the rear for the lIIaneuver of the guns . Between 

each gun 8 !hallow trench !UJ'" be dug parallel to the wheelll , where the 

gunners can find shelter and when not serving the petces . 

The advantages of the barbette consist in the cormandi ng poSition 

given to the guns, and in a very 'oIide field of fi rei on theee accounte 

the salients are the beet positions for them. Their defect8 are that 

they expose the gun8 and lien to enellQ' fire . Ught guna. particular 

howitzer s , are the best for a1ll1ng barbettes. b&ca\lBe the 0011(711 pro­

je<::tile of the latter i.e very torr.d.dable both to the e_IIIY' e columns and 

to hie cavalry. and when his batter1ee are opened agaiMt the ealients. 

the light pieces can be readily 1oIithdrawn. 

'l'h'ls ; guns are Baid to be in ba.rbette When they are e levated by 

r aising the earth behind the parapet, or by placing them on a high 

carriage , so that , instead of tiring t hrough embtaeuree, they can be 

. ' fired over t he crest of 'MIe parapet . In thls position, the guns have 

a wide range , illstead ot being l1m1.ted, .s 1n firing t hrough elllbraaures . 

(See f~re !) 
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A york Conaillting of 2 taces and 2 flanks, all the anal'" 

being salient . TVo bastions are connected by means ot • CURTAIN, 

Which is screened by the angle made by the prolong.tion of the 

corNOspondtng t~1 ot 2 bUtions, .m tl.ruted by the l.1ne ot 

deten&e . Buttons contain, sheltered by their parapet a, aarlc:_n 

artillery, phttoJ'llls, guards . TM,. IU'$ protected by lallerlu 

ot mnss and , by dem1- 1unes and lunettu out~ide the ditch, and by 

palisades, it the ditch 1s inundated. . Butiona shouls be large, 

and contain tin or IIU hundred infantry. vith the nllclIssal7 

artillery. The b.,-oux of the benepri are directed t"",ards the 

CAPITAL of the butlon . The FACES at the buti on arethe parte 

sXpOsed to being enfiladed by r icochet batteries , and alllO to 

being b.ttll~ 1n breech. 

Bastion (Deai) __ 1s that Vhlch haa o~ one face and one 

nuk, cut ott by the capital - the extrem1t1ss at hom and crown 

works are at.11ar . 

• s,a.,tion (Elapty) When the ... " ot rampart and p&l'lIp8t followlI 

.' 

the wi nding of the faces and flanke , leaving an interior space 1n 

the center or the butlon, on the level ot the gl'OUlld, it. 18 

called a hollow or e..pt,. baet1on. In n&nd1l!c ill a but1on, and 

looking t""ard8 the country. the tace and nank on the r18ht h.and 

are called the r18ht tace and nank; II:Id on the lett hand, the 

left face and flank . 

Bastion (Flat) When the dem_lorgaa and lorg. uo ill the II ..... 

line, IUId the toner 18 hal! of thll latter, the worll: 111 called a 

nat bast.1on. 

But10n (Fort) are the 1IIOst. perfect ot clo$ed fiald works, 
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wUh referente to flanking defenses, a! each ~ide or front consists 

of two taces, two nanks And II curtain . 

Bution (J"ull) When the i nterior space is tilled up to the 

level at the terreplein ot the r.....,art . the construction 18 

called a fUll bastion . 



• 

• 

CASEIOO'E 

Varioull !!lOdes haw, tJ'Om. time to the, been propolled for urang1ng 

defensive C8l1ematell for the e~er1or defense of land front s . The d1!fi-

culty in covering the IIlMonry trOl!l the battertee of the assailant hall 

been tM chief objeetion to these ~ruet\lrtlll . ani ill t he lDOl'e prma1nent 

a.s the tire of artillery becomell PlOI'e accurate, as such casemat.es would 

800n be ruined or rendered untenable by eJllhrssure shob. The structUl'& 

tor th1.ll put;>ose Which has been most applied within late yea.N) (1680's) 

ill what is tenll&d the HAXO casemate; the deta11e laVing been first pro­

posed by OiIneral Hao, one of the first Authorttiee of the French IIChool 

of engineers . Thell" casemates consist ot a lIer:l.ell of arched bolIIbproot 

Ch81l\berll closed in [!'(lot by a thin l\lI.~k wall which, except around the 

eJllbr ssures through it, 111 covered from the assailants artillery tire 

by the parapet . To present but a small surface of maeonry to fire , the 

arches, which are horhontal and perpendicular to the Mask vall for the 

gr "ater portion of thdr length, desc"nd toward the i'ront , l"av1.ng where 

... they join the mask wall just 8U!ficient height Within for servic" of the 

gun . To ei'feet thi~ anterior portion of the arch "'Jst be canoidal in 

shape . The pier" of the arches are pier<::ed With Wide sr<::h"d open1ng~ . 

which ",rve the double purpos" of a cQn\III\Ulication between casemate~ and. 

to gift the gun a Wider t r averse tor firing . &ibrasures are peirced in 

t he parapet in prolongation of those of the Mask wall, and. it i" pro­

posed to eOYer the e::rnall portion ot the lTIasqnry necessarily exposed by 

this arrangement by placing severAl thicknesses as of heavy timber in 

• front ot it to relreive the Wot, or to eas" it with W'rought iron. WOOn 

the ca~emates serve simply tor the eover of the cannon, ths arches are 

eovered with L to 6 ' thickness ot earth, and ars left open to the rear 



• for tM more PI'OlIIpt escape of the el!!Oke, and a ditch ie sometiBles made 

just in rear of the casemates to catch bombs and !indt the effecte of 

thier explosion. When the arches are made longer than for the service 

of the guns alone , the earthern cOYering ie somet~s arranged With a 

parapet to cover cannon in. the barbette or for emall at'lDt! . 

In t he casemated batteries for sea coan and harbor defenses , the 

scarp or mask walls ot the chll!nbers for the guns, bein.g exposed to the 

fire of the ships alone, are not covered, as on land fronts , b;r an 

earthen mask; these walls baing built of sufficient thickness and strength 

~ to withstand the fire of the heaviest guns Within the range that ships 

• 

can venture to attack, and being tar less vulnerable than the wooden or 

i r on sides of ves~e1s thus far brought into general use . These batteries 

in our Olf!l and European works cOnBht of a series of arched bombproofs 

chambera which serve for the serrlce of the guns alone; or else they 

receive 5UCh dimensions that the portions of the chambers ~diately 

in the real" of the mask wall are appropriated to the service ot the 

battery and the rear portions u e converted into quartsrs , n~ l'00fUI, 

ani other necessary purposes for the garrison. In the earlier sea_coast 

caselllated defense s conetructed in our serVice, the gun ohamben have re_ 

ce lved dll!1f!nllione to admit of two guns in each Chamber. The chMber' 

IIT8 usually fOl"!ll8d of segmented brick arcbu of 1200, Which rel!lt upon 

stone pien built back perpendicular to the r.ta9k wall . ..nen the case_ 

IllAtes serve alao as quarters for the garril!l oo, the rear, towards the 

parade, i s closed by a brick or stone parade wall, whi ch fol'll\.S the front 

wall of the quarters . A brick partition wall se.,.rates the quarters fl'Ol'l 

the gun_gallery • 

• ' Arched recesses and flues are made in tha peirs for ch1.meys, and th. 

parad<;! wall , the sides of the peir, and the saftit of the arch are suitably 



, 

• f'1l'11she<\ t o give • dry tnd weU_ventllited dwell1nc . In .. .to ot our 

earlier case_ted vork there 1s but one U e:r of caser.lat.ed guns, thi. 

tin bei ng S\ll'l'IOUIlted by & barbett. batter,- covered either by an . arthern 

or stone parapet on the water front. . en'lUted adl(lted. to two gunll 

in each 1'00I'I present. • noore vulnereble 10101'10: in the portion of the _sit 

will bet ween the piara, expoee 1II01'e _n to d Nlier tI"Olll elIIbrasura IIhots; 

prennt a greater open1nC in the real" to the asnllant ' IS tire When not 

elosed by a parade-wJllj otter lells r eeiatance toth. shock ot shells; 

and are Mrs difficult to oon~truct without settling than roOllle tor 

• single gums . The" advant .... ea in favor at c&.!IeNtes tor einsl. (IIllI!I 

• 

• 

are the .arked where , tor the purpose ot obh.1.n1.ng a hee". tire in some 

fixed position or direction, i t' s desir able to r<'I80rt to • cnteUned 

structure conB111 t1nc ot several t ier a of casemates . 

In other worda, a caseaate i s a vaulted chamber With embrasures 

t or runs. It is neceu ary that they ehould be boaIhpl'oo! and distributed 

along t he faces and nanka ot the butl on, to ~ all quarttrll .00-

hospltala to the , tn'illOn 1n war; but aueh BUbterranean. barr~k are tor 

the aost part qu1te undell1r .b1e all pl ace. to ettect ree1denee . 
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The nde ot the dit<:h oppoSite to the parapet. The slopu or the 

scf.l1l and cOWlter scarp Will depend on the nature ot the eol1, and the 

~t1on on it or froet and r&1n. The seup 18 less steep than the cou.nter­

scarp, beC8:11.Be it has to ~.sta1n the wei,ht of the parapet . It 18 usual 

to gi'l'l! the slope of the scarp .. bU8 equal. to 'l/J'e or the baN ot the 

n.tural slope or • IIIOUIld. of tn!sh eU'th Whoee altitude is equal to the 

depth of the ditch l the ~se of the eountl'lr -see;r'p-Blope 111 lIIade to 

equal t tbe nme base . 

to determine the exact dLmeneione or the ditch tor • giYen parepet 

requires .. mathmaUeaJ. calculation. On the field a remt .." be ob­

tained approx1m1tely sul'tic1ently near the truth for practice by asS'Ull!in g 

the depth of the diteh am. dividing the surface ot the profile or the 

puapet by it to obtain t he width . In excavating the ditch it will be 

roond that !lOre earth will be !urnlllhed at the salients than 11 re_ 

qulred there tor the parapet I that the reenteringe Will not always 

1'urn1eh enough . 01'1 thie account the Width or the ditch should not be 

• unitoJ'lll. bv.t narrower at the 6al1ent~ than at the reentering~ . 

• 

The counter-scarp 18 the outer boundary ot: the diteh_ revetted 

with masonry in pe~nt fortification to make the ditch ae eteep .8 

poaelble . 
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COOP_ 

Coupures are "hort retrenchments lIIade across the face of any 

work having a terre-plein . The ditch of the coupure is carr ied 

quite acro99 the terre-plein, and through the parapet of the work 

in lIhieh it 1s fol'lllM. but not through the revetment . 
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CROTCIIBTS 

Crotchete are Openings cut into the glacis at the heads of 

tra~er&eS. to enable the defenders to circulate round them. These 

pa~sages IU"I'! clollsd by a gate when necessary. 
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C~TUN 

The curtain is that part of the rampart of the body of the 

place , Which lies between the two bastions, and which joins tbetr 

two flanks together. 



• 
The object ot this work 18 to secure the , .. tes of the place from a 

wprlee ; to m.uk trom the enemy'a b.tt.eriu the flanks and C\lrtain of 

the ellCeintej to give cl'O.!Ietirell on the .fllents ot the but10neJ «nd to 

raYor sorties . The t ire tr.,.. the deld. - lune i & yery cUeet1" on the 

el1elll;l"s vorlca alona the bution ' s capital • • Finally 1.t h .. work of 

vtlieh the llneJ!IY can only obtain pol!6l1ulon &!tel' great labor and loss ot 

time; and when curi"d. it 1s With great diff1eulty that he can render 

• it t enable, all it 13 ezpo8ed to the tire ot the enceinte, Within a $hort 

range . !:ng1neere einee Cor-ont.a1gne, n.nd.1na: that the delli- lune still 

adlll1tted ot being enllll"ged With ""ventqll , han aecord1nglJ' 110 determined 

ih d!menslona that it !Q,y be thrown IJO tar to the front aa will atiU 

place the breach which III enemy lIIay !IIIUIe in 1te face within the range 

• 

ot the ~ketry ot the hut1on_face . In lars" fronts, like Nohet'a 

the dem. - llm8 IU.Y be thUII ude to ':0"1' .bout ) 0 yard3 ot tha bution 

facile fro- the shO\1ld&1" angle, and tJlua sec,," retrenchalenta relJting 

qa1nst th1ll port tr()ll. be1.ng turned by a breach made Mill" the shoulder 

angle . These considerations lllllit the salient angle of the dellli~lune 

to 6JjJ degreell , tnd place the salient at not IlIOn than 210 yU'ds from 

the bastion tace, all this dilltance vill. brillC the breach at .bout 180 

)'U'dll !ron thb raee . or Within ettectb. r ange or .... ak;etr," . The 

dem1~lune thus arranged places the butione, in all caees, in strong 

reentering!; but ..men the anglee ot thlll polygon VIII very obtuM, the 

tacea or the b.stione pr olonged uao tall Within the lIuients ot the 

dlllll1- lunes, tnd are theretore not eui17 entiladed . The dell1~lune , 

• With nulllE!ro\Ia adnntaces , is not Without detects . Its taces, trOlll 

their position, are exposed to an entiladillC tire; it depri~s thlll 

curtain ot all action on the exterior ground; and. it is only when the 



~lO!S of the baet10n are very open that the reenterings formed by the 

• demi- lunes became or a formidable chaTaeter . The glacie of t he de!ll1.­

lune covered wtq fOl1Dl!l a ridge, Whi ch i s serViceable to the CIleIllJ'" by 

Ma~k1ng hie works on one side or the ridge froM the fire of the collat­

eral works on the other. Various deVices have been proposed by enginee r 8 

to reedy thi! defect of exposure to enfilAding tire. Some have prOoo 

• 

• 

• 

po8ed raising a very high bonnet at the ~alient . to act u a traverse 

and l11Il1t the effect of a plunging enfilAde . Other~ have proposed a 

curved pan-coupee in the salient , of sufficient size to lIIQUIlt several 

guns to fire in the direction of the capital . Others suggest breaking 

the faces into sneral croehete, like the covered Il((!, and with like 

purpose . Others proposed to draw' the salient ot tho! parapet so f ar 

inwards that the faces prolonged will tall without the liMits oJ' the 

auai18\ts enfilading poeitions/. Others propolK! to oecupy the salient 

With a high caselll&ted traverse, to cover trOlll enfilade and to giVe a 

strong fire f r om the casemates on the assailant's approaches in advance 

of the salients of the adjacent works. 



• The embrasure 18 811 opening made in the parapet for a gun to fire 

through . The bottom or the embrasure, temed the SOlE, ie 2' 9", or trma 

4' to 6' above the ground, on which the wheels ot the carriage relit , 

according to the size or the gun and t h'" kind or carriage . It uaua.l1y 

elopee outward to all ow the gun to be fired at • depression , The base 

01 this IIlope should never be lees than 6 times tile altitude, In IIIOst 

caee" it may be horizontal , or even II eleight elope to the rear , The 

interior opening, termed the II'O)\lth, is from 16" to J6~ w1.de acoording 

• to the caliber or the gun, and 1s ot reotangular or trapelloidal tOl'Dl . 

• 

The line which bieeoh the lIole in the direotion ot the line or fire 

1s oalled the DIRJ;l':TRIX . The si.dea of the fllDbraSUl'<! are termed the 

CIJEEXS; theM widen out towarde the exterior, which V1dening 13 tel"llll!d 

the SPUY, the inclination Upo:D each side tI"QIII the directrix being one 

upon ten. They furtheI"llOre have an inclination outwarde trOl!l the 

Ter tical.; this inclination, at the I1ne ot the exterior crest, 111 

three upon ODe . When the direct:r1X ia perpendicular to the interior 

cre at, the embrallUI"e i! termed DIRECT; when oblique , the embr a!IUre b 

teI'!lled OBUQUR . 

Another definition may be rlated aa an embrasure 1a an opening cut 

through the parapet to enable the artillery to cOlll:lland a certain extent 

of the sur rounding country. The space between every two or these open-

inga i8 called the M!!lUOII , is from lS' to lB' in length. The opening of 

the embrasure at the i nterior i~ 2', While towarde th~ country i a usu­

ally JUde equal to ! the thickne~a or the parapet. The interior elevation 

of the parapet, which rem;dne atter cutting the embrasure b called the 

• GENOUILIERE, and coven the lower part or the gun carr iage . The PlONQEC:, 

or elope given to the 901e, i a generally lesa than the 1nelination given 

to the IfUperior dope of the parapet, in order that the fire froll! hhe 
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• In order that. the part. of the embrUIll"8 which 1$ next to the l!IUula 

of the gun may be nearly of the same Iddth in bot h the direc t and obliq\\s 

eJ!Ibr alJllre9, the mouth of the latter 18 Wider 111 proportion to the 

obliquity. Embra=s are "vetted With the SaI!I& I!l8terial and in the 

" same manner as the i nterior elope . 

1'he advantages ot ~br.lJUl'<!s 18 that the men and guns are len 

expO!ed than in a b8l'bette battery. Their principle detects are; 

they have a very li:D1ted. !iel d 611 tire ; they weaken the parapet, and 

present. Openings through which the ene..,. may penetrate in an assault . 

• OIling to thisr limited field of tire. they are generally used for the 

protection ot particular points, as t o f lank a ditch, protect a salient , 

enfilade a road, etc . The ~ost suit4ble position for them in • work i 8 

on t he filDI:e . 

• 

• 



• 
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The best lIIOCle ot srr"",!ng t.he eleJl'lllnta ot .. deten. requ1ru that 

the work should be 10 planned that. every point exterior to tlul dehnll8' 

Within c-=oo range should be thorouCl'll;y evept bT their fiN . Owi", to 

ttt. tora and he1s:ht of the parapet, it. tire can take etfect only at 

__ distance beJOlld it . The ene.y hanng reached the ditch riU not 

be sxpoaed to tU-II unleal 1I0111l1 arr&n(ltlIIIInt hu been lII.IIde to lIVeep the 

ditch . My place where he can t1nd .lIslter, Where the Jdalllu ot the 

defense 1' •• 15 80 high above hinl &II to intlict no injury. 18 called • 

I£AD..Vf(llE or IlEAI)..$PACE . To re.,...., thb detect , the mn vorlc: III:Q' 

be 80 arranged .., to sveep by its tire every point exterior to it, or 

.uxlll1ary workl tenwd caponlera, searp and counter-.seUJ> galleries. 

atc . uy be used . In the tormer cue puts of the wox-Ie: IllUIJt be thrown 

tOTWard towme the ane..,. IUld other portions retired. 'n!.ua advance. 

part. are called FACES, the retired parts FLANKS; an;!. the part, 

connecting tne na,nka, CURTAINS. The outline ot such .. plan fII\let be 

lJ\g1.llar . The angu.lar pointe tOWU'd the enellQ' U'e called SAI.IilITS . The 

• angle tormed by two Nltired points, .. REZNTERlNO A.'40lE. The line bi-

• 

eectirli a 8al1ent angle ill called the CAPITAL. In llilr1i over a para­

pet, a soldier usuall1" aiIuI directly to th8 front , 110 that the line of 

tiN and the plr.pet IIfM nearq a right angle loI'ith each other . There 

ill then an 8lI8Il1ar 'P.ce in front of the .. lient (equal to the supple_ 

I118nt of the ulient IIIgle) Which receivel! no protection bJ direet tire 

1'Nm it . Th13 space ill temed a SECTOR WITHOUT FIRE . Th. continloull 

liD'" of fort1t1cation Inclolling a po81\lon 13 ealled the enceinte, the 

SODY OP THE PlACE or the HUH n;CLOSORE. Tha general outline of the 

enceinte ~ be CURVILtNE.\R, or POLlOOIiAI. PIOUIIB of any character. 

Whatever eystell Q3 be .,;iopted (or the eneelnte, there art IlOlIIII COll_ 



• 
dUionl whieh it .ust I.ttar,- to render it eftective: 

1: It should hive I rt"'ep rflvetted scvp; unbroken on III aidel 

ueept tor the neeueu1 opening!l tor eOl!rllUn1elUons, thoroughq nanked 

ttu-oughout by oannon and aa.a.ll·lrIIIs; and or eutfioient height t o prevent 

III OI'dlnaJ"T Ittnpte It ellOala.dl! . 

2: nw scarp lIhould be eo ooverad by ell"f;hem o:r other I!II.!Iks th.t 

it OlNlnot. be t· .... ched by the project:!.l .... or an IIsailant t:ro- an.:r po~ition 

e:rt.arior to these !IIIlke . 

): The pu.pet and interior cove:red shelters should be proof 

• "unlit !lolid and hollow loaded project1les . 

• 

• 

11: The parspet Ihould co:nr:l3Dd all th" site and outworke erlerio:r 

to the enceinte and Within :ranee ot 1t, cuns, and sweep the. With nank 

and cross t!rea . 

5: M tar- I. practica.ble , the principle lines or the par-lpet 

ehould reae:!.ve !Nch direct:l.one that the 1I1a111J! t cannot talte up poe:l.t1on1 

to ent1l.ad.e theill . It the porltion thul incloaed be an in..".bited one, u 

a ett,., town, ltc " or an UIportant point th,t t''''qlUre ll thl presence or 

other pe:r!lonl than those necessary tor itl! detence, it receivel the n_ 

ot FORTRESS o:r FORTIFIED PLACE. It:!.t ie to receive no other inhabitants 

but the t:rOOPI tor itl! detence, it ill called" FORI' ; and the defenders 

are temed the G.lJ!RISON , 

• 



• 

• 

• 

• 

EXTE:lUOO SLOP! 

The exterior slope 11'1 a .lope given to the outs1de of the parapet . 

It is found by experience that earth of COIM\Qll quality Ifill natuull,. 

.cquire a slope of tSO, .Ten When battered by cannon. Thill 1nellna­

t10n ill therefore given to the slope . 



• 

• 

• 

• 

FOSSE 

In fortifications, the ditch or lIIOat either With or Vithout water. 

t~ 8KCAvation of which has contributed material for the walle of the 

fort i t is designed to protect. The toaee 18 immediately without the wall, 

and offers a seriou8 obstacle to e.cUad1ng tM ddenses . 



• 

• 

• 

• 

GENOUILIBRB 

FrOlll the French GENOU, knee . It is that part of the parapet 

of a battery which remains above tho! platform and under the gun, 

afte r the opening of the embrasure . 



• GLACIS 

In fortifications , the slope of earth, co~only turfed, which in­

cline" t rOll! the covered way towards the country. Its object i s to bring 

.s~ailant~. as they appr oach, into a conspicious 11ne of tire trO<ll the 

parapet of the fortress , and also to maslc the general wor ks of t he place . 

In the fortifications like HQizet'lI, one principle h chiefly t o be 

att<'!nded to in dispersing the different planes of the glacis . They 

should all be swept by the artillery fire of the work! 1m:IIed.1.ately in 

their rear , and by 1IIUsketry fire at least of the bastion- tace . The 

• glacb of the reentering place of arms should be f!V8pt by the fir e frOll. 

• 

i t s r<!doubt . The glacis of the demi _lune ofters IItOre difficulty in ite 

arrangement , owing to the cremaillere torm. of the interior crests, The 

best method seems the following : 

Planss are passed through I! RCh long braneh, "0 AS to be SWl!pt by the 

U't11lery tire of a portion o! t he face of the dellli-lune ; these are con­

neeted by anotheT series of planes, whieh are pseeed through the salient 

point of eaeh eTochet , and below the plane of musketry fire of at least 

t of the bastion faee , and that of artillery fiTe of a part of the dend­

lune fw;e . It Will be readily seen, from the nature of thill problem, 

that it admits of many solutions . In selecting ~~ongst them, the follow_ 

ing considerations may serv", as guides ; 

1 ; When the planes of the glaeie hsve s very gentle elope , they 

are better seen ~ the works in the Tear, but the construction is more 

expeneive, on account of the greater quanity of embanlaaent . 

2; When the slope ie more s teep, the enemy'e works on the glacis 

are betteT expoud to the reverse views 011 the collateral works, al_ 

• though not so well $Sen by those directly in rear of the glaciB; but 

the quantty of embankzllent 1s smaller . 



• In fortifieation. the opening on that side ot the vork oorresponding 

to the bod)' of the place , or tile :r1du Whence eO!l\eS the deteMe . In iso_ 

lated worke the gor ge 18 sometimes 1ntrenehed . The gor glla of works not 

.ttached to II tortren. but 10Ihieh aTlI i t. depflndencl ee, are 1.11 general, 

open, or lfith<Nt parapeh, in order th.t the llneftI,Y ru,y DOt cOYer lit.­

=ell ira.! the 1m of the place 11 he should seize such detached wor ke. 

It the 'WOrks are l1able to suprlee , .m. tIM Kor gea ellllllOt be shut , II 

row of palisadee are plantsd there and rainea aNI prepared 110 as t o over_ 

• throw the en=;y it he ahollld seize the vork and atte!!lpt to construct II 

lodgm.ent there . The gorge of II bastion 18 usually open space between 

the extrelld.tiea of the nMkIl or the bastion . The larger thle l:or ttoh . 

• 

the better is the defense ; f or llhen the ruined barlion 111 about to fall 

by 111ege into the handa of the ene~. the defenders can construct deCen_ 

eive works or d1a IIlII.all d1tehea in the gorge ot the ab!l!ldoned bution . 

Such rf!81!tance aomet1M8 drive! the besiegers to the necessity of 

batter1nc in bl"ilach the curta1l:t. 

A rlockaci"! i l the but inclosure tor t he gorge ot a work . The outw 

line or plan ot the gor ge ehould be a small bastion tront , or tenrllle , 

tor the purpose of obtain1ng a nank delen.., . The trunka tor t he stockw 

ade<lilboUd be 10 - to 12w in di_ter and ll' ill l ength. It V1ll be best 

to ecru'" the .. on two ~idea , so that they -.,y have about 4- ot surtace 

in contact . The top ot the rl.ockada should be at l eut S' above the 

gr ound . To ar range tor a detense, a banquette 18 thrown up against 1t on 

the interior; the height of the banquette 1'9-, A strip about 2' in 

length Mould be cut from the top ot 2 adjacent trunks V1th a aall, 110 that 

• when the;T a re pbeed aide by 8ide there ehall be an open11li at top, be­

tYeen thelll, a- vide on the inter ior and 21- in the exterior; this open_ 

ing , thrOUgh whi eh the muzzle of t he JllUeket is run out in firing , il 



tel'nll'ld a LOOP HOlE. The distance between loop holes should be 3 '. In 

• this 8l'TlIngement the bottom of the loopholes will be 6' above the grouru:! 

on the exterior, to prevent the enemy trom closing on them to stop the~ 

up or use them in the attaek~ About 4' in tront at the stockade a <titeh 

is made, 12' ride and 3' deep. The earth from the oiteh is thrmm up a­

gainst the stockade, in a slope, to the level of the bottom ot the loop-

hole; the enemy prevented frOl!l attempting tocut dovn th~ s tockade by this 

soil. 

• The gorge of a fort1fieation or gorge of a work is the openine on 

• 

• 

that side of the .. ork eorresponding to the body ot the place, or the 

6ide whence comes the detense . In isolated werles the gorge is ~ome-

tiES intrenched . 



• 

• 

• 

• 

RAMPART 

A struct ure toX'!l1ng the substratWl ot eYery pel'llanent. fortifi _ 
catton. I t constitutes the enceinte, and is const:ructed 1JIrrft!<1iatel;r 
Within the 1lI41n ditch by throwing up the soil =aTated tI'Olll it . 
On the front of the l'~a.rt the p;u-apet 18 r;dsed, and width should 
be lett behind 1.t to allow of guns, wagons, and troops pas$in( 
rree~ on the top of the rampart. The height of the rampart h 
dependent on the relief (height) of the buildings to be defended, 
and on the positions in the ne ighborhood which an ene~ might assume . 



• 

• 

• 

• 

.. """" 
In forti fication, a triangular work of less eleYat i on than the 

matn defensee:! , !lituded With its salient angle to the tront before 

the curtain, which Witll t he shoulders of the adjoining bastions i t 

ser~s t o prot ect . It is open at t he t'f!U, $0 88 to be cOllZllanded 

by the curtain, if taken, and 1s separated t:ron the work by the 

main dit ch while 1n i t s own t ront the ditch of the ra~lin inter. 

'I'I'lnes between itself 8J\d the eo~red way. The guns of the ravelin 

lSYeep the glacis and perform. a very illlportant !\mction in commanding 

the space 1nmedlalelJ beroN! the salient angles of the tvo next 

bastions, ground which the guns or the bastions themselTes cannot 

eoft!r. The bastions, on the olher hand, flank the ravelin. The 

original name of the ravel1n was RIVELLINO, which indicat es '" 

derivation from VEGLIARE, to watch, the ravelin having probablT 

been at first a wateh- lower. 



• 
The interior slopes of the parapet~ of permanent and field 

vorks~ as well u in ~Oll!e cases the sides of the ditcMls of the 

latter, require revetrents to enable them to stand at that slope 

which it! n&ee~sary, and to endure the action of the !leather . The 

.... terhls lII!KIe use of in the construction of field revetl!lents are: 

tasc1nee, gsbions, hurdles, sod, sand~bags, and timber . In siege 

operations, and in fact in 1111 operations in active warfare vast 

• quan1t1es of these llI.aterials are r equired, and are dilley <::on­

onmed, in the construction of tile brastworks, parapets, batteries, 

• 

magazines, and a varie ty of miscellaneous purposes , Large quanities 

then, "",st be prepared or manutactur"d by the ordinal'Y t r oops of 

the line, superintended by their own officers, who should be acquainted 

with all the details necessary tor their production. 

In permanent fortificat ions, the revetments are retaining walls 

of Q.l!onry built for the purpose of holding back the earth of which 

the works are co~sed. The !!lOst oI'<:linary position of such revet_ 

ments is for the escarp and the cpuntl!l"sc&rp of the ditch . The 

IIIOre important of those two is the escarp, which has to hold back 

the great !lass of earth represented by the rampart, par~t. banquette , 

etc . It b usually pf solid brick work or stone, 5 feet t hicb at 

the top, and sloping outward as i t dascends (on t he ditch side only) 

to the extent of 1 to 6 . Prior to Vauban ' s time, the escarp revet_ 

roent was cOlllllOnly raised to the top of the parapet: but as in the 

case the artillery of a besieger played on the top of the wall , and 

~ ruined it soon alter the siege comnenced, that engineer adopted the 

principlle ---thence fourth followed __ of raising it no higher than 

the crest of the glacis, or about 7 feet above ttl<'; natural ground, 



• 

• 

• 

• 

leaTing the plU"apet ab<)ve the/ot sloped earth onl¥. When the !'!lain 

ditch is <'L teet deep, the scarp revetJllent will be about. )0 feet 

high. Additional s trength 1s imported to the revet..ent wall by 

maseive bu.ttre ,,~e8 of every 15 f eet. called COUNTERFORTS, and thee'" 

again, are sortet1!l1e!l connected and strengthened by nasonry arch",,,, 

putside the revet!llent.. The revetment. fol'!ll8 a terribl e barrier 

to an assaulting party. 



• 

• 

• 

• 

SALLY-PORT 

A gate or passage by which the garr1~on of a fortres!J may make 

a uU,. or /JUdden attack on the besiegers , The name 18 applied to 

the postern leading from under the rampart into the ditch; but its 

IlX>re modern application 18 to a cutting through the glacis, by 

\lhieh a sally lUy be made frolll the cover ed_way. When not employed 

u.ly-porh are clo"<'ld by TUssive gates ot ttmeber and iron/ . 



• 

• 

• 

• 

""'" 
The side o! the ditch adjacent to the parapet. When the ditch 

of a fortress is dry, the scarp is usually faced with m&8on_work, 

to render it difficult of ascent; ;nd ~hind this fac ing there are 

orten paesages or cassillatu tor a defenu . In tllllllpOrary fortifications, 

the revet~nt ie SOlllO! times oj' wood, whU<'l in field vorles , palisades 

at the foot , or fraises on the be~ or edge of the ditch are held 

sufficie nt . The sc arp is always made at as large an angle as the 

lIature of the rail Will allow; the design being to offer the gnatest 

possible obstacle to an assailant . 



• 

• 

• 

• 

TERRE-PLEIN 

In fortification the flat surface of the rampart , on the front 

fortion of which th!:! parapet .00. banquette are tonned, and of which 

the rear sl opes down to the general level ot the inclosure. 

The word terre-plein 1s u$fld to de8ignate the surface on which 

the men stand in re~ness to defend the parapet, and at the Slllte 

tiJl>e ar<'! scrt'lened trOll the enemy ' s view. The terre_plein may be 

the natural IlUI'tace of the ground, it may be above the 5llZ1ace, or 

it may be bdow it, a.8 the hottom of a trench . In ordinary field 

fortifications the terre-plein 1s the natw-al ~race of the ground, 

the latter 18 ter!lled the parade . 


