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To the READER, :
fufficiently acquainted with the fubje@, it is
hoped that a Tranflation, with proper explana=-
tions, will prove acceptable. Where fome parts
are exprefled in a fhort and abrupt manner, the
terms wanting to render the Author’s meaning
more conipicuous, have been’ fupplied ; the fame
liberty has been taken with his expreflions,
when neceflary to render the work more intelli-
gible;; fo that no literal tranflation has been at-
tempted. :

I have added a new Plate, to explain his con=
ftructions, which few readers would have undet-
ftood from his own words. ‘Obfefvations at the
end of every chapter, to explain it. All poffi-
ble care has been taken to explain every fubje&,.
in fuch a manner, that any who have the leaft
ikill in drawing may underftand every part of it. -

PREFACE.
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HE knowledge neceffary for an engineer is

- of two different kinds, one {peculative, de-.

monftrable, and confequently invariable, ferv-

“ing as general oprinciples, and making part of what is
directly. called Science ; the other more practical and

arbitrary, imimediately comprehends the different ob-
je&ts of his profeffion. i ;

Wt have afufficient number of Treatifes on.elemen-
tary and practical Geometry, Algebra, Mechanics, and
Hydraulics, &c. - 7 . : :

Ir thofe {ciences, that is, thofe parts of the mathe-

- matics neceflary to be known, previous to an examina-
tioh, were all thatis neceffary for the theory, it is plain
that all the afliftance requifite is to be had ; but to ima-
gine it thus confined, is not to know the extentit may,
or thould have. - :

InpepenpeENT of this fpeculative, and preliminary
theory, therg is a practical part, which from ideas, care-
fully examined, fhews the moft eligible means of at-
taining the end propofed, and procures us the fecond
part of knowledge neceflary. %

Troucu thefe two parts are equally neceflary, we
are as much at a lofs for the means of acquiring one,
as we are abundantly provided for the other.

Tue reafon of this difference is evident:: to treat of
{peculative knowledge, it is fufficient to underftand
geometry, but much experience is neceffary to oive fa-
tisfactory inftructions on the practical part; and though
the number of enginecrs, capable of doing this, were
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vi PR EH AEC s : :
down general maxims, and thewing how they thould be

¢rapplied to irregular Bauresshdaniid gm0 g :

- lam convinced fuch a work would produce very dif-
ferent ideas of fortification, from the prefent ; and was it
better known, it is probable would be more cultivated.

Ir practice be indifpenfably neceflary to form an en-

- gineer, it is principally in regard to conftruion ; and
tho’ I own this neceffity, it cannot be denied that in this
cafe, as well as-orhers, fome well wrote treatifes would
remove the greateft difficulties, ~ When perfonal expe-
rience is neceflary, but for want of opportunity cannot

- be obtained, is it not a great advantage to be enabled
to benefit by that of others?

How ufeful would a colle@ion of inftru&ions be,
chiefly drawn from projeéts and fchemes, cnd enriched
with plans, profils, and defigns of the different kinds
of works, erefled in France, fince the eftablithment of
the body of engineers? I may affert that, not only
young engineers, butothers would be greatly improved
from {uch a work. - P : .

Supposk, for example, any one is direGted to build
a bridge over a precipice, or to conftru& a fluice, or a
refervoir on a confiderable river, what berter models
could be followed, than what has been lately done at
Briancon and Mentz.

ALL the neceflary materials might be found in the
engincer’s, or public offices, and in the hands of the
directors. The engineer charged with thissimportant
work fhould draw all the plans, and arrange and unite
the different parts, which thould be furnifhed by -thofe -
appointed for. this undertaking. o

Many excellent. works now hid, or forgot, would :
be then exhibited, be of lafting and public utility, and
fave the crown vaft fums, daily lavifhed on defeétive,
or ill conftructed buildings. Claniag o 3

- It isevident, that T fuppofe the interpofition of the
government, but can there be any doubt of its affift-
ance to carry fo ufeful a proj=& into execution. :

: Vanbanw's
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city, or, perhaps, enclined by the novelty of the fub-

ject, I ar prefent confine myfelf to the ordinary fervices
of the field, in which I have the advantage of fome
y€ars recent experience. . i e Getinkt e sl

' As temporary, or field fortification, is the firft and

principal part of this {ervice, its theory fhall be the

fubjet of this Volume. R S0 i i

Ir it be well received, I may be induced to proceed,
it fhall foon be followed by a Treatife on Conftruction;.
and to render it more compleat, I will add, as far as
poflible, all the neceffary inftructions, on the moft mi- .
nute works, and the different commiffions, that an en-

- gineer may be charged with in the field: it is well
known that this kind of conftruétion, gpite different
from that of permanent fortification, 1is neitker lefs ex-
tenfive, or varied; and I may fay, that I have little to
feek for on this fubject. ‘

THE inftruction of our body being my chief motive,
1 fhall gratefully receive any hints that may be given for
the improvement of this Treatife, yet think it neceffa-
ry to acquaint the reader of a point that requires his
indulgence. : fiis

WhicH is, the neceffity I am often under of fpeak-
ing of myfelf; 1 know that fuch quotations, particu- ;
larly when they regard fciences, are feldom excufed,
they are generally {uppofed to be the over-flowings of
felf love, which wounds one’s felf, by arrogating a
kind of {fuperiority. The cafe is therefore niceg but it
fhould be confidered, that there being fcarcely any thing
wrote on this fubject, that could furnith me with exam-
ples, I have been obliged to quote what 1 have feen,
and put in exccution : that field fortification gencrally
fubfifts but a fhort time, and that rank in which [ ferv-
ed during the two laft wars, qualified me for fuch a dif-
tinction, 'that I have feen little of this kind, of which.

I had not the charge: g

1 hope thefe realons will juftify me, at leaft with the
indulgent reader ; as to the others, they may if they

- ‘pleafe
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the principles of fortification, it muft be allowed, that
the art of fortifying is as neceffary to an army in the
field, as in fortified places; though the maxims are the
{fame in both, yet the manner of applying and exe-
cuting them with judgment, is very different. :

A projet of fortification is commonly the refult of
a long meditation; the engineer plans, digefts, and
examines it in his clofet; compares at leifure his dif-

- ferent ideas, and, provided the work be {olid and du-

- rable, he is not anxious about time, materials, or any
other neceffary means, which he knows are to be had
in the execution. In the field it is otherwife, no regard
is to be had to the folidity of the works; every thing
mult be determined on the {pot; the wocks are to be
traced out directly, and-regulated by the‘time, and
number of workmen, dependingon no other materials
than what are at hand, or noother tools than the fpade,
fhovel, pic-ax, and hatrchet. i = :

It is therefore inthe field, more than any where, thatan
engineer fhould readily know how to {feize on all ad-
vantages at fight, to be fertile in expedients, inexhaufti-
ble in invention, and indefatigably adive. Vivacity
and fertility of genius, which are natural talents, are
infufficient, without the knowledge acquired by prac~
tice. To contribute to this knowledge as much as -
poffible is the defign of this work. 2

Il. To begin, 1 fhall add to thofe general maxims
of fortification, which the reader is fuppofed to be ac-
quainted with. ; :

Ift. To inclofe within the work as much ground as
poflible, having regard to circumftances. This atten-
tion, which principally concerns redouts and fmall
forts, is neceffary for the guards of thefe works, to
lodge and to move commodioufly ; on the other hand,
that the troops may be lefs crowded in their camp, or
different motions. : : ~

-11dly, If there are feveral works near each other, that
their lines of defence are fo diretted, that they may

' e . defend
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Vlthly, That the flanking parts be fufficiently extend-
ed, fo that the interior of their parapets at leaft rake
the whole breadth of the oppofite ditch. When the
enemy is near, efpecially in column, a front fire feldom
ftops them ; as the enemy is under cover, when in the
ditch, from allother fire but that of the oppofite flank,

~which therefore fhould be as long as poffible. _

Vllthly, Never to make an advanced ditch in dry
ground, unlefs it may be enfiladed throughout, and
under a proper angle, to be defended by the work which
it covers or {furrounds. : Bl

Works, without flanks, fuch as redouts, and thofe
whofe flanks are too oblique, or not {fufficiently extend-
ed, are the- only which fhould not have advanced
ditches *. : g0 :

Vlllithly, Notto allow more than from 6o to 8o fa-
thoms for the lines of defence, when they proceed from
two flanks feparated by two branches, which form a fa-
liant angle, or when not made to crofs tho’ produced.

As the flanked angle of polygons, defigned by the

* firft cafe, are the parts moft expofed, they cannot be
too well fupported ; the fecond particularly concerns +
indented works, where the defences being parallel, and
directed the fame way, cannot crofs each other, the fire
of one flank ought to be doubled by that which pre-
cedesit; as may be {een in the article of lines.

IXthly, That the parts moft extended,and confequent-
ly the weakeft, be as much defended as poflible, and
have at leaft the fire of two flanks, befides their own

- dire¢t fire. Nothing can be plainer, than to defend
that which wants it moft.

III. All fortifications, fuppofe either a plane figure
or a line only, that are or may be put into a ftate of

* We have omitted a great part of this paragraph, as being of no
ufe to explain the reft. ‘ ‘ :

t Cremailleres, is rendered in Englifh indented, as meaning the
fame thing, viz. like the teeth of a faw, as in plate I. figure 4.
where the covert way is indented, : :

defence.
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‘defence. A line is not efteemed fortified, but as it is
flanked ; fortification therefore neceflarily fuppofes an-
* gles, and confequently faliant. ‘

If the faliant angles are formed by right lines, they
have the advantage above others, of being defended
and grazed in all parts : this muft be evident to every
~one, yet, in my opinion, their defeéts have not been
minutely confidered. The foldier generally fires me-
' chanically, and confequently right before him ; expe-
rience has fo often convinced us of this, that it may be
laid down as an axiom. It follows then, that at the.
point of each faliant angle, there is a confiderable
fpace which is not raked by any direét fire; for I look
on one man that may be placed there, as nothing.
That fpace 1s a circular feftor, terminat- Platel.
ed by the fides of the angle produced, and Fig- 1.
the radius, the utmoft range of a mufket fhot; fo
that, if this angle be a right one, and the mufket
range 150 fathoms, there will be a fpace of about
17679 fquare fathoms, where the- befieger has no fire
in front to fear. It is from this knowledge, oft ve-
ry fuperficial, that trenches are conducted, as much as
pofiible, on the prolongation of the capital, and thag
ikilful officers direét their march, as well for the attac
of the covert way, as for that of any other work.

IV. To remedy this defe&, fome engineers round
thefe angles, which, in effect, difperfes the e
fire equaldy every where : this method is pre- :
ferable to the common conftruction ; but the rounding
being of little extent, for fear of leflening the place of
arms, or the work, ‘the fire becomes very\fmall and-
{cattering. : _ ;

As it is the capital, which is moft diftant from
the flanking parts that has moft occafion to be
defended, I would rather chufe to cut this angle off by
a right line. Both thefe methods diminifh the defe(t
only; the following one remedies it effectually, and 1s

ealy in practice, -at leaft in fortified places.
B 3 Trace

Fig. 3.
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. " Trace the interior part of the parapet, not in
FAE Ay right line, but indented, obferving that one
face of each redan be perpendicular, and the other pa-
rallel to the capital ; a conftruction that feems the moft
advantageous, as two or three different defences are
_drawn from the fame part. . ; o
It is notat all furprizing, that men of genius oft hit
- upon the fame thing, M. de la Fon, director of fortifi-
cation of the maritime places in Flanders, thewed me,
in 1740 at Dunkirk, a project of this kind, in tracing
a covert way : M. de Veruville, formerly chief engineer
- at Rocroi, to whom I had not mentioned it, thewed me
the plane of a fquare redout, in 1741, then at the ar-
my upon the lower Rbine, wherein he had propofed to
defend the angles in this manner. So ufefel a difcove-
~ ry does thefe gentlemen honour, and I hope they will
not be difpleafed at my mentioning their names. .

V. A redout is the {malleft piece of fortification

that is conftru¢ted; I comprehend under this name
every field-work, notflanked by itlelf; they are of two
forts, one with a parapet, the other a * Machicoulis :
this laft is feldom ufed in the field, yet I have {een one
in 1734, at a line of Etelingen ; it was an exagon of
timber-work, which ferved for an intrenchment, and

guard-houfe to a more confiderable work. Redouts:

with parapets are more frequently ufed ; they ferve in
the defence, and fometimes in the attac of places, and
frequently in that kind of war, we are here &reating of.

When there is no effential reafon to the contrary,
their form is commonly {quare, obferving to oppofe one
or more fides to the places to be eommanded. If the
redout is within reach of fome other works, fuch as a
covert way, or lines, its faces muft be turned {o, as to

* Mackiconlis, an old word, ftill applied to projections in old
caftles, and over gates of towns, left open above, to throw down
itones, &c. but it is not eafy to underftand the author’s meaning in
applying this word to forts; nor do I think it material to underftand

it, in the fequel of this work. '
: be

©
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1 agree to thefe facts, which prove the rule I laid
down ex¢ends to circular figures ; yet | am convinced,
that this figure, is preferable to the re@ilineal. -
In thefquare, for example, there are only 4 fpaces
which are not defended; each of them contain right
angles, and confequently, near 17679 {quare fathoms ;
whereas, by this fuppofion, I have in fat 120 fpaces
not detended, but each is lefs than 590 fathoms fuper-
ficies, and drawn from an angle of 3 degrees only*.
Great as this advantage may be, there is-one much
more confiderable, viz. all the points of the circumfer- :
ence of a circle, being equally difpofed, the foldier
pofts himfelf indifferently throughout; which makes

the {paces defended vary every moment, and the enemy
is fecured in no particular part, ‘

b4

2 (O ;

We may certainly conclude, that the round redout,
tho’ lictle ufed, is the moft perfe® we can form 3 that
the fewer fides thele works have, the more defective
they are; and that the contents of the fpaces not com-
manded being the fame in all cafes imaginable, the
larger they are, the lefs this difadvantageisin proportion.
The circular figures, though preferable, cannot be
ufed but on certain occafions; if, for example, it be
required to fire on an objec of {mall extent, certainly
a front muft be oppofed, whoft fires will be parallel to
each other; other circumftances require a mixt figure,
but in all thefe cafes, regard muft be had to the defeéts
of the angles. ' Sk ki
Flailr _Thc_ infallible method is, certainly, tbat
which we quoted at the end of the preceding

article ; the defect not only difappears by that ingenious
means, but that part becomes yet ftronger than the fide
itlelf, as the extent of its- defence is equal to that of

* As 120 fpaces, of 5go fquare’ fathoms, make 70800 fathoms,
which is above four times the fpace 17679 ; and therefore the circu-
lar figure is lefs advantageous in that refpet, than the fquare; thefe
{paces are more equally divided all round, than in the fquare, where-
by one defed is in a manner recompenfed by another advantage,

the
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the dlagonal ; yet, as the face of the redan thould not
be much more than 3 fect, it appears difficulc to
execute it without fome fort of revetement, which we
have feldom time, or means to make in the field.

We then fhall oft find it neceflary either to cut off
the angle, or round it; if the latter, the rounding fhould
be as large as polfible ; and it muft be farther obferved,
that the fatter it is, the more 1t wﬂl throw ‘the fire to-
‘wards the capital.

VIi. The fize of the redout is fometimes determined
_ by the nature of the ground, but generally by the nums-

ber of men deftined for its defence.

A parapet is well lined with two men to every fa-
thom ; this knowledge is neceffary, but not fufficient
to determine the {fubject of this article.

40 men, for example, cannot, becaufe of the ban-
quet, be contained in the Terreplein of a fquare redout
of 5 fathoms interior pardpet for cach face, and 160
will be too many for that of 20 fathoms in each fide;
becaufe in fimilar figures, that, whofe fide is 4 times
lefs than another, has 16 times lefs contents.

Hence regard muft be had to the extent of the cir-
cumference, and to the furface at the fame time.

. A redout of 24 fathoms parapet, that is, if it is a
fquare of 6 fathoms interior parapet in each fide, is the
leaft that thould be ufed.
~ On the contrary, they fhould not exceed 64 fathoms,
that is, #6 in each fide; for as thefe pieces have no
flanks, it is better, when we would have a work of a
-confiderable extent, to throw up little forts, which I
fhall treat of hereafter. A remark, which probably
efcaped the notice of the engineer, charcrﬂd with the
conftru&@ion of the lines of Etzlzngerz, for towards the
extremity of the left, where we forced them, I faw a
redout of about 4o fathoms each fide: in this gigantic
piece was, that AMachicoutis of timber, which Ihavcr

already mcntxoned
A rc-
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A redout of 24 fathoms interior parapet will contain
36 men,* and they are fufficient for its defence : that of
64 fathoms will not be erowded, and will be lined 2
~ deep with 25,6 men. But the numbers of 36 and 256
are the fquare of 6 and 16, that is, the 4th part of the
extent of thefe pieces; we may then conclude, that if !
we quadruple the {quare root of the number of men,,
which may be deftined for fuch works, it will give the
extent of the circumference in fathoms.

If, on the contrary, the number of men a redout
c€an contain be required, fquare the 4th part of the fa-
thoms of its extent or circumference, and the produét
is the number. :

For example, what dimenfions fhould, be given for
100 men ? Multiply 10, the {quare root ofta 1oo0, by
4, it will give 40 fathoms for the extent of the parapets
on all fides: on the contrary, multiply 10, the 4th of
the extent, by itfelf, the produ& of 100 is the number.,

Large redouts, by this rule, contain, in proportion,
more than the fmall; but this muft be an advantage 3
fince they are not conftru&ed, but in places of import-

.ance, or thofe moft expofed, and, if neceffary, the
- number may be diminithed. ~This method is fufficient
in practice for figures from 24 to 64 fathoms parapet ;
but it muft be remembered, that the extent being

equal, that which has moft fides can contain the molt.
~ The ufe of redouts in the field, is commonly to fe- ,
cure a poft, a grand guard, or communicktion; to
defend a defile, a bridge, or a ford ; they may be ufeful
alfo in flanking lines, as hereafter. :

In fome cafes they may be neceffary, to keep the
enemy at a diftance from fome confiderable poft. In
1734, after the taking of Philipfbourg, we fcarcely
dared to graze our horfes 100 fathoms from the palli-

- fades ; the huffars carried off, and killed an officer at
the very foot of the Glacis, and the Imperialifts, maf-
ters of that fide of the Réhine, marched in broad day,
and paffed their baggage over the capuchin-hill within
cannon-fhot of the place. :

When

»
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cient to place 1 man; it would be a difficult matter to*
fupport the earth on the infide without a'brick wall,
which is feldom to be done in the field ; but as fods wilk °
anfwer the purpofe full as well as bricks, in wotks of a
fhort duration, this obje&ion is immaterial, - °
- As each face parallel to AD is to its flank as AD isto
DB ; their proportion feems to be limited when the an-.
gle B is given, which in fome cafes may be inconveni-
ent; this may be obviated by drawing a line BE ; and
making the flanks on the fide BC, parallel to that line;
*then they will be to their'facesas BE is to DE ; and the
total defence of the angle B will be to the defence of
3C, 1n a direction perpendicular to BE as twice DE is
- If the parapet of the covert way was thus. indented,
and the face 8, 10, or 12 feet, and the flanks twice
that length, without any traverfes, the defence would be -
. better than when they are made in the ufual manner ;
and then the covert way néed be no more than 5 fa-
thoms broad. When there are no traverfes, the enemy
would find no thelter when he has taken it, the troops
placed in the redans could not be difturbed by the rico-
chet firing, and the motions would be more convenient.
A piece of cannon might be placed in each redan, and
thereby render the approach more dangerous. It is not
cuftomary to place cannon in the covert way; but, as -
it is the firft work attacked, cannon placed there can
defend it much better than from the baftiuns, by a
grazing fire, and keep off the enemy at a greater dif-
tance, tll fuch time that the covert way is in danger of
being taken ; they may then be removed to the inner
works: the prefent practice of the moft experienced
engineers is, to make the capital works as low as pof-
fible, to prevent them from being feen from the {fame
batreries as the outworks ; cannons in the covert way:
are in this cafe abfolutely neceffary. ;
Some engineers turn the faliant angles.into a circular
arch, in order to get fome diret fire, but as only one
gun
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lar figure contains lefs in proportion, which is a difad-
vantage according to our maxims; for this reafon, we
avoid ufing them, if poflible; yet as circumftances’
fometimes oblige us to it, the following is the beft me-
- thod of fortifying them. i ' ‘
Form an equilateral triangle, and divide the
fide into -3 equal parts ; lay 1 of thefe on the
prolongation of the fide for the capital ; draw
the line of defence from this point to the extremity of
the other fide of the triangle » make the gorge equal to
the capital, that is, to 1 third of the fide; raife the
flank perpendicular according to FEritach, or rather
about 10 degrees more open, as in the plan annexed.
'The {quare is fortified the fame way, except the
angles of the polygon, being more open, ®%in proporti-
on to the number of fides, the line of defence is drawn
from the middle of the whole front, that is, from a
point taken 1 third on the curtain, counting from the
demi-gorge to the angle of the adjoining half baftion.
S I thall not produce a multiplicity of exam-
Bhi o) ples, nor §xgenfi to 11:regular ﬁgur_es, muqh
lefs to thofe fortified with whole baftions 3t s
for the ufe of young engineers I write ; for thofe who
have made this their principal ftudy, I have, perhaps,
{aid too much. : ' :
V. Forts, open at the ‘gorge, ferving generally to
cover the heads of bridges, are feldom left to their own.

Plate V.
Fig. 2.

defence. o s

For which reafon, when the bridge is not made,
- they are commonly conftruéted at the middle of an el-

bow, which forming a kind of arch, have a better de-
- fence than a right line.

If the river is narrow, and the oppofite fide as'high,
or higher than that on which the work is, detached
flanks are raifed, whofe effe@ is more certain, becaufe
the foldier is lefs afraid of being attacked there.

If the river is 40 or 50 fathoms wide, or the fides
being low, oblige us to retire to fuch a diftance, as t~hel

" ' imal
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" fmall arms can do no great execution before the faliant
angles, the faces muft be fupported by flanks,’ which
are raifed on the thoulders of the work, or flung up at
the inftant of the attac, that is, when the enemy is neat
the ditch. We cannot fometimes ufe this refource.
The Rbine below Strafbourg; the ,Danube below In-
golftat, and many other rivers, are above 100 fathomg
broad, in which cafe, we muft not expect any protec-
tion from {fmall arms, from one fide of the river to the
other, but the flanks befdre mentioned will alwaygs be
ufeful, if fome pieces of cannon are placed in them.
Artillery being abfolutely neceffary in this cafe, and
certainly the moft proper arms to defend the dccefs to
a work at a diftence, we {hall not find them lefs necef-
fary in the others., An engineer fhould then demand
themi, =@ 7 : s :
VI. The fize of thefe pieces is not determined by
the number of men deftined for their ordinary guard,
but rather, by that of the troops that are, or may be
advanced ; becaufe they muft be fo conftructed, that
they may file off without confufion, and muft alfo fa~
vour their retreat. :
The principal circumftances, which can determine
their figure, are reduced to 3 different cafes.
1ft, When thefe pieces are near enough to 5, . v
be flanked from the oppofite thore, 2 fimple
redan’ may be fufficient : the inclination of the faces is
regulated By the nature of the ground, and the parts
to be commanded: Nothing more to be obferved, but
in proportion as the angle differs from go degrees; the
capacity of the work diminifhes, the more it 1§ acute,
the more diret and nearer its faces are protetted.
When the defence is from fmall arms, at a great dif-
tance, flanks muft be added to the work, ob- Plate VII
{ferving to fcour the faces of thefe redans, from ° §
the other fide of the river. - . :
Thefe faces will not be too long, when the gorge 18
no wider than neceflary for an eafy communication, the
' e angle
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angle of the flank with the branches é'bout-'l’rd de-
grees. ° 1 executed this at Donaffauf, near Ratisbon, i
1742, but had not time to make the mtre.nc.hment‘-.-m
the ifland, which is very low; 1 fuppofe it here on a
level with the country. v : %

When we have no other defence than cannon, all
parts of the work, except thofe next the river, bein

equally expofed, they muft be as equally flanked as
peflible. : :

*
Plate VIII.
Fig. 1.

Here are 2 works which may ferve on fuch
occafions. Form a fquare ; divide cach fide -
Into 4 parts ; take internally 1 of thefe parts
for the capital; trace the curtain: take one of thefe
parts for the gorge, draw the flank pergendicular’ to
the line of defence. :

For the branch, give to the capital and the gorge,
1 4th of the fide, as in the front, except that the ca-
pital be carried externally: draw the line of defence
from its extremity to the middle of the whole front s
raife a perpendicular from the point of the gorge ; pro-
long it internally half of its length, and from the
point of prolongation draw the branch and fank,
making an angle of 105 degrees.

This figure differing in many things, from what has
either been executed or publithed, I will add fome re-
flections.

The flanks are very large, but the Terreplein being
of a fufficient extent, and the flanked angle open
enough, | fee no difadvantage in this: thofe of the
front being perpendicular to the line of defence, not
diminithing the faces too much in themfelves, have a
good defence, as producing a crofs fire. The others
are more open, to give the fire at the extremity of the
branch more play.

The inclination of the branches is yet more particu-
lar; 2 advantages refult from it: itt, {uppoling the
courfe of the river in a right line, their fire falls before

1 part
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1 part of the demi-baftion of 'the gorge; the 2d, that
the defence of the 2d flank, whxch fhould graze the
faces, is lefs oblique, :

“The 2d flank by this is fhortened, but if we advert
to the manner of eftimating its fire, we fhall find, that
in regard to the grazmg line, its cﬁ'c& is always the
fame.

"The 2d fgure has its front traced as the
precedu;g ; cut off 1 6th of the opening of
the gorge; carry 2 of thefe 6ths on the
branch ; and from that point forming an angle of 120
degrees, draw the face of the demi-redan.

This method appears’ preferable to the firft, if we
are not to be protected from the other fide of the river,
as the brancles dre better defended : befides, the flank-
ed angles of the demi-baftions are 62 degrces 5 mi-
nutes, whxch is fufficient.

Thefe different heads of bridges, are to be efteemed
as good works againft a fudden onfet only, and their
ufe almoft momentary, as they fometimes ferve but a
few days, and at moft during a campaign.

VII. There are fome more durable, fuch as are com-
monly conftru&ted before Hunningen and Fort Louwis,
and the enemy before Philipfbourg, at the beginning of
a war againft the emperor, or fome other power of the
empire.

Ihe.only 1 I was ever employed in, was raifed in
1733, aftes the taking of Forr Keel, in the ifland of
Selingen. 1 was, as chief of the brigade, charged with
its conftruction, but did not trace it; it was a horn-
work, I do not remember its proportions, or how the

: bxanches were defended, to give it here as an example.

In general, thefe little fortrefles are defigned to {fub-
fift ull a peace, and feldom can expet any affiftance
but from fome neighbouring garrifon, they muft be not
only conftruted with folidity, but fortified, fo as to
fuftain a regular attac, long enough to be Tuccoured

yom a conﬁdcrable diftance.
C 3 . That

Plate VIII,
Fig 2.












could have giver
ut this expedient is |
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~ the uniformity of the ground
figure.§, pleafed to the work : b
- confined to circumftances.
1X. We frequently employ thefe _
“other ufes ; they may alfo be of fervice in the field, as
this concerns the engineer only, : 1€ may be obliged
to defend himfelf againft them, I fhall infert fome ex- =
amples to fupport what I have advanced. .~
I faw at St. Oq«em, In 1710, or 1711, boats armed !
with one cannon, whofe carripge turned on a pivot, as
* occafion required; they had at the fame time galliots
- on the inundation of Conde, and fome were built in
1735 at Strafbodrg. It is known, that when the
dmperialifts were at war with the 7 urks, ;hc;y had whole
flects of * Saiques towards Belgrade. ~ o
. The Auftrians had them in Bavaria; and as the rout
from Nieder- Altach to Deckendorf is crofs an even and
open plain, ftraitened in fome places by the Dana

and mountains, our army would probably hav

veffels in places for

it count 7. horing, who in concert
denly paffed the Ifer at Pladling,
Ltep obliged M. Kbevenbuller, to-
and forces that way. The Saique:
- 2 days after; they concealed themf
of 10 or 12, under cover of an ifl:
that river, from \)vhence"they :
of cavalry, and annoyed ou
pandours over-run the plain
3oth of the preceding month, ¢
fland: it was atlength done, and
« either on the plain or the Danube,
the sth and 6th of September, whe

* Saick or Saigue a Turk{/b veflel, Witha.\

and main-maft, which, with its mainto

extraordinary heighth, by ftays from the
and fides, e L i

B N SEORERER ) SRS SN









26, —— P —E P~

equilateral triangle ABC, = to 1 4th of the fide AL,
draw BD, in which takc DE equal to DA, and Taw =
1

> flank-EF at righy’angles to BD ; then AF will be
the face of the half aftion, and EB the curtain. ;
Inftead of half baftions, I would make whole; pla-
ced in theé middle of the fide, as in this g re;
where the gorge DC and the capital EF are ¢ach
1 sth part of the fide AB; the flanks are perpendicu-
Jar to AB, and equal to 1 1oth part of the fide, or
half the gorge. Byt this conftruction, the faliant angle:
F i ng,ht, which i prcfcrablc to any other; ;and
there is no part tm&tﬁv, at is feen and defended by fome
other ; the 2d flank which defends the face is 4 5ths
of half the ﬁﬂ\,é wfl:. ‘and therefore the direét flank
BL is about 2 sths of BE nearly. As th’ figure is
more regular than the fc}rmer, it will contain a gréater
fpacc wnhm the fame inclofure.
L‘ﬁtlgﬁiqgtke Aquare fort iss 3 pro-
¢ DC 10°E; fo as CE be equal 8
'i'_ﬁde BC into 3 equal parts in
f defence EH and the flank GF
perpcndmiiar to: the fide BC, Though the faces of
this fort.iwdefmidgﬁ by a2d flank equal to half the
fide of the fquare, yet by the great difficulty of firing
fo obliquely over a pampet of § or 10 feet thick ; the
following fort' with whole baftions is preferable, and
Fig. 6 more ‘practifed. Make the ’ﬁerpendlcular CD
B ;ehe é&lg;;of 2’@, quial to 1 18th of the
exterior fide, and the :
that fide : the flanks righ the
lines of defenee. X %% 7
~The bridge:heads are made o ﬁhr ous figures| and
fizes, fometimesilike a ‘chh : ;w,lth or wivxth--
out flanks, fomenhagﬁ-' ea horn er.crc :
cording to the fituation of the crro-dmél;; ) portance
of its defence. Their conﬁméhon depend’%‘*vaﬁom
conliderations; when the river is fo narrow, that the
work may be flanked from the other fide, a fingle ge-
an .

Fig. 4.
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face is 50 or a 100 yards; it would require 300 or 600
men to defend it: befides a body to fupport them, and
to fupply the placesof the killed and wounded.
If fuch'a work requires flanks, take AE equal to
1 4th of AB, ereét the flank EF perpendicularto AB,
and equalto AE, draw the line of defence BF, which,
when produced, determines the face FD. |
When the river is fo large, that no defence can be ex-
pected from the other fide s conftru€t half a fquare
i ABC, in the fame manner as in the 6th figure,
£ 9 and fqas the diagonal AC bethe river fide.

‘When the bridgeis to rémain during the courfe of a
war, f{uch as that built at Forr Louis upon the Rbine,
it requires a larger work than the precedjng ; for which
reafon, a kind of horn or crown-work 1s'te be made,
or fuch as is reprefented in this ﬁgur@%xjvhich is thus
Pl s conftruted. Tiet:ABCD be a {quare, take BE

~ CF, each equal to-a 4th part of the fide, draw

. EF; in which take the parts EG, HF, each equal to 1
4th alfo, orto BE, and CF, draw the lifies of defence
BH, CG, and the flanks GL, HK, perpendicular to
CG, BH the lines of defence. = & ]

The branch PROC is conftrutted, By fetting off
from the point D, the part Da upon DC, and DY up-
on AD produced, each equal to 1 4th part of the fide
AD; take aQ_equal to Da, and draw the line of de-
fence PQ: then if through the point a, the line bO be
drawn at right angles to DC, and aO be taken equal
to half of ab, the curtain CO is drawn to that point,
and the flank OR at right angles to it, or fo asto make
an angle of 105 degrees. The 2d manner of con-
ftruding the branches is, to take AS on AD, equal to
1 COth part of the fide, and in BS, the part ST equal
to twice AS; from the point T, the flank TV isdrawn
fo as-to make the angle BTV, equal to 120 degrees.

This 2d method is efteemed by the author preferable
to the firft, butinmy opinion fpreads its fire too much 3
the firft conftruction is more troublefome than the fub-

jec
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je& requires, and does not agree with the author’s pro-
fefled fimplicity : it may be done thus; take DN on
AD equal to 1 6th of that fide, as has been done on
the other fide, draw CN, in which take NO equalto 1
~ 4th; then the flank OR is drawn either at right angles
to CO, or {o as to make an angle of 100 degrees; and
* . equal to NO. :
This front muft be covered by a ravelin, ditch and
covert-way, as well as all works of this kind that are
to remain for fome time. When an ifland is to be found
in a large river, the bridge is to be made there; be-
caufe it fhortens it, and an intrenchment may be raifed,
~ either to defend the head, or to cover a retreat; fuch
fituations are $requently found on the Rbine and Da-
nube, and fever negleted by the Germans or French
when they crofs thefe rivers.

CHAPTER 7uz THIRD.

1. Examples of 'the method of fortifying a church-yard.
11. 4 church. 111. 'An old caftle. 1V. A country-
boufe. V. Aittack of a country-boufe. V1. Infirulii-
ons on the different [ubjels of this Chapter.

I. Efides pofts, which require the works we have

treated of in the preceding chapters, there are
others whith demand our attention. They are fortified
according to the time, numbers, -and means we are
mafters of, and the ufe we would make of them: I
fhall explain myfelf bettter by examples.

The firlt of O&ober 1742, having fet out with 21
engineers, from the camp of Bramerbof, to go to Am-
berg the next day, 3 leagues below Tirfchenreit, we
found a confiderable body of Huffars, waiting for us
at the end of a wood, who at firft kept at a diftance,

the better to reconnoitre us.
: Our
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Qur efcort confiffed of 32 men of the independent

compahy ¢ iﬁzj_ofgt, in general badly provided with
piftols, anc bagpage liable to put us into confufi:
onh, yetdetermined to go forward, we paffed thro’ the
village of Pfaffernreit without ftopping: :
Scarcely were we got out, when the huffars; who had

taken a tour round it brifkly attacked us with piftol
and carabine; this did not prevent us continuing our
journey with 4 {low pace, and in good oider, till we
wereoppofite to Miteldorf: - :

This fkirmifhi lafted above an hour; 2 éngineers
were taken, 1 of whom was wounded, another was
alfo wounded, domeftics. The enemy did not
fuffer lefs, but they were not difcouraged, theéir num-

- ber encrealing every moment; the more we advanced,
the lefs hopes we had of afliftance: thefe citcumftances
determined us to throw ourfelves into the village.

We foon faw that this was no afylum, we found nej-
ther church nor walls to enclofe us ; this place confifts
of 12 houfes of wood, or deal planks laid on one an-
other, and pinned at the corners, according to the cuf-
tom of that country. We had all the dreadful effe&s
of fire to fear, a kind of ‘attack very inhuman, yet
cuftomary with thefe we had to deal with, and who
were encouraged by a confiderable fum, which they
found on one of the prifoners; this made us certain;
that if they quitted us, it was only to retury in a little
time with a greater body. s

In this dilemma, we reconnoitred and reached 7urz,
a village, in which we perceived a fteeple, about the
8th part of a league on our right.

Having carefully examined the avenues, and barri-
caded them with trees, baggage waggons, carts, &c.
from each of which we took a wheel or 2 : we raifed a
banquet along the wall of the church-yard, where we
fixed with our baggage ; making ufe of the church, in
the door of which we had cut loop-holes, as a citadel,
and the fteeple as aredout, which muft be our laft %ifr-

g R I . WO 4
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Two flone houfes almoft touched our bounds, bue
being built on very low ground, the height of their
walls did not exceed that which ferved us as a parapet:
We would not open thefe walls, and yet we muft have
a communication with thofe houfes; the poflefling them
was abfolutely neceflary, as well to avoid being over-
looked, asto give usfome flanks. We therefore judg-
ed it beft to conftruét our communication in form of a.
bridge, from the top of the intrenchment into the roof,
and having barricaded the doors and windows in the
lower floor, we here fixed fome guards.

The recital of whar we did upon this occafion, may
~ferve as an example how to a& upon a fimilar one:

tho’ our precaurions were prudent, they happened to be
ufelefs; the®huflars, being tired of waiting for us on
the road, went off to return the next day io a greater
body ; in the interim, after we wrote every-where for
fuccour, and could get no more than 50 men of the
fame company, who had orders to go no farther; we
retired, and got to Zirfchenreit, before they returned.

II. The church of Vurz was certainly a more fecure
poft than the church-yard; but as we would not aban-
don our horfes, nor put them into the church, this re-
treat required works which we had neither time nor
means to execute.

‘When a church is to be defended, the doors muft be
covered with breaft-works, of thick pallifades, joined
or lined with planks: the loop-holes muft be 6 feet
high atleaft, that the enemy may not reap any advan-
tage by them : the carth of a little ditch which fur-+
-rounds it, ferves to form the banquet.

The doors and walls muft alfo have loop-holes, or, if
~the walls be too thick, make them in the windows;
this fuppofes a fcaffolding, which fhould run round the
whole building, to facilitate a communication from one
part to another. -

If the church be in form of a crofs without, it in
part flanks itfelf'; if not, the veftry at leaft flanks om;
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of the long fides, and the breaft-work fhould be fo dif:
pofed,«as to produce the fame effet on the other.

There remains then only the rear of the choir, ab-
folutely defencelefs, this is remedied by piercing a 2d
row of loop-holes, low enough to difcover the adjacent
parts before it; or elfe project from the windows and
the roof {and as high as poffible for fear of fire) fome
little Machicoulifes of wood. ' :

If the fteeple affords not the famie advantage as the
veftry, it may ferve at leaft to fee what pafles at a dif~
tance, and as a redout to capitulate in, in cafe fuCcours
do not timely arrive. The church of Berg, a village
in the neighbourhood of Lauterbourg, was intrenched
thus during part of the war, terminated by the treaty
of Radfiaz. . :

111, Caftles, and large well-built country-houfes, are
preferable to churches, as greater advantages accrue
from them. ‘ -

I fhall expldin myfelf from occular demonftration ;
this manner of inftructing, I am fenfible, flatters an au-
thor, but roufes the reader’s attention, who generally
has more regard for the recital of fas, than fimple
precepts. :

The firft caftle I had orders to reconnoitre was that .
of Natterburg, half a league from Deckendorf, on the
Danube, ; ' : :
PlateIx. . 1t was the ruin of a confiderable fortrefs

" for a private man : it poffefled the Whole fum-
mit of a very fteep hill, which was long and floping,
-and almoft every where of an equal breadth : the build-
ings were in ruins, but the furrounding walls folid and
well preferved. : o ,

In the plan annexed, no flank can be feen in the fur-
rounding wall, becaufe in my paffage through I difco-
vered none, perhaps, not being able to penetrate into .
fome places encumbered and obftruéted by the falling
of the floors and roofs 5 but the fteepnefs of the hill on |
three fides, ‘and the other, thatis, theextremity of the

. Efplanade.
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£Ljplanade being of litrle extent, and furnifhed with a
?itch, fupplied this defeét. , . ! et

A very material circumftance was, that the walls of -
the fore-court were about 1 5 feet high, anhd thofe of
the caftle more than 30, and not made with loop-holes.

This little fortrefs; as may be feen, cannot be attack-
ed but on the front of the Z/planade, which the firft
builders had in view, at leaft we may judge fo, by the
different walls, which muft be broke thro’, or got over,
- on that fide, before it tan be raken.

It Will therefore be fufficient, to erect 2 fcaffolds; at
the 2 angles of the rear of the caftle, fo high as to dif-
cover what pafles over the furrounding wall, and fo dif-
- pofed as to flank the 3 fides, if heceffary.

As to the principal walls of the front,” viz. Thofe of
the caftle, the Fayfsbraye, and the fore-court, mufk
have banquets; platforms, and loop-holes; alfo holes
made in the moft convenient places, large enough to
~ ferve for embrafures for fome fmall pieces of cannon.

It is alfo neceflary to repair the breaches in the wall
of the Efplanade, with dry ftones, or clofe them with
pallifades, to pallifade the bottom of the ditch, to fraife
the parapet of earth, and render thé road impaflable,
when the enemy approaches, by felling trees, 5.

This poft, thus repaired and provided with ftores,
with 3 or 400 men f6r a garrifon, would be able to fuf=
tatn a fiege. '

IV. The tftof Auguft 1 242, I received orders to for-
tify the caftle of O, 2 country-houfe, fituated between
Deckendorf and Regen, from which it is about a league
diftant. ' jchy

My works were neither remarkable for their fingu-
larity or expence, they were indeed trifling, but the ac-
tion which I fhall mention, proves that thefe trifles
were {ufficient, the detail may be ufeful to a young en-
gineer, or one who has had little experience in this part

of his duty. ;
B2 This
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This caftle is built on the fummit of an eminencés
the acgefs to it impraéticable on one fide, and very d';i‘ 1
ficult on 2 others: the plan annexed, which muft be

artended to in reading the fequel, will explain the reft.
My firft attention was to mafk the doors with' breafts &
works of firr-plank, planted one againit the other, and
~ elevated without from 8 to 10 feet, as I found it ne<
ceffary to cover the adjacent heights, and made loop-
holes at every 3 feet. S g
Thefe breaft-works, whofe ﬁdes‘*ﬂza,;;k_ed' v
neceflary, have a banquet, and thatof th
the only 1 not clofed up; a barrier of
loop-holes. 3
‘The rear-court and the barn had
with their breaft-work, but what were fo
be difcovered from without.
The exterior openings, for 9 or 10
ground, were at the fame time wallec to
againt fire, a common expedient of ‘the enemy ;
as we did not want planks, I ordered the windos
be mafked, 6 feet from the floor, toscut lodp-ho
them, and in the doors. F. ™
Thefe were my general precautions ;
little barn, and the walls of the great on
mafonry, and our breaft-works defended
pretty well, the only one eafy of aceefs.’
The fide next the river, was incloft
walls, acceflible only on the fide opj
and flanked by the beg-houfe, the tow <t €O
and the breaft-work adjacent to thetower: re was
nothing to apprehend in the rear, and the fides of the
brew-houfe were carefully built on a fteep rock.. L5y
From thence to the pavilion, and from the pavilion
to the little barn, the wall was from 6 to 7 feet high,
along which we threw up.a banguet.: .this fide. beingus
weaker than the reft, I ordered fome loop-holes to be 4
made in thefe buildings: from the brew-houfe to the
pavilion, the hill is very fteep, but of an eafier aaf';ent
; (k=8

; ¢!
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afterwards : the garden on the outlide was enclofed by
planks nailed to pofts ; Iordered it to be pulled down,
alfo a dry ftone wall 3 feet high, which parted the ter-
raffes, and would have ferved the enemy for a parapet,
by kneeling on the ground : theie 2 terraffes 1 ordered
to be made into a glacis, and every thing cut down that
might obftruét our view. 2R

The little barn, with which I fhall finifh the defcrip-
tion of the inclofure, was certainly the moit dangerous

lace, becaufe 3 of its fides were of wood, and I was
afraid, that if the enemy fet fire to this, it might com-
municate to the great one. which was much higher, but
covered with fhingle, or cleft wood. :

In my repoft, I propefed to pull it down, and clofe
that fpace ‘with a breaft-work of the fame conftruétion
as the reft, and turned fo as to flank the adjacent parts ;
I thould have done it of my own accord, but the defign
being to make this caftle a magazine of forage, we were
obliged to preferve places proper for coneealing it from
view of the enemy, fince we could not keep them ata
proper diftance: I therefore fupported a parapet of
well beaten earth, by the wall of the garden, and where
the flope would not permit that, i doubled it with a
brick wall, built with clay, inftead of morzar.

If I have explained myfelf clearly, it will appear, that
the fide of the garden was the only place that could be
forced without cannon; and if the enemy had got over
this wall, which was almoft intire, I will venture to
fay they could not advanece much further.

By raifing a new breaft-work on the fide of the court,
and opening fome old doors, I had a free and fure com-
munication through the ftables, from the caltle to the
great barn, and its breaft-work ; it was pofiible to pro-
long this communication even to the brew-houfe, by a-
row of palifades, but that was a confiderable encreafe
of work ; a wall muft alfo have been broke through,
which was not without its inconveniency, and the brew-

D2 ~ houfg
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. houfe high and folid built, was in a very good ftaté tg
do without that affiftance. N :
The windows and doors of the buildings being fhut
up to a proper height, and loop-holes made in them,"it
is {ufficient to caft an eye on the plan, to be convinced,
that the moft refolute enemy, could not keep their
ground in the court, croffed by fo many fires. S
V. A {uccinct account of what paffed a few days af-
ter, will better juftify thefe precautions. el
The gth of the fame morth, in the afternoon, this
caftle was invefted by about 800 men, from the garrifon
of Paffuu, and the camp of Mr. Kevenbuller, amon
them were 400 grenadiers, fome pandours and huffars.
M. Darmeville, captain, commandantf a battalion
of Picardie, held this poft with 50 men, tfe indepen-
dent company of Regen, and 8o dragoons of that of
Facob, who, being prifoners of war, were of no fer-
vice : the Fremch commandant was oft fummoned to
furrender on honourable conditions ; there alfo came an
hoftage to him, that he might fend and reconnoitre the
number and Kind of troops by which he was invefted.
M. de Pouffac, captain in the regiment of Normandy, 1
of the detachment, was charged with this commiffion :
he found the 400 grenadiers behind a hill, but neither
this or the confufion of fo many horfes in fo {mall a
place, or the fear of the forage, fcattered up and dogn
the court, could damp the refolution of thefg officers.
The fight of the breaft-work, which almoft covered
the front, made that fide appear not eafy of accefs s
the enemy therefore attempted the attack oppofite the
mill, which they burnt; their defign was likely to:
climb up under cover of the brew-houfe, and flip along
‘ the furrounding wall, but finding the {lope fo fteep,
and the pavilion loop-holed, they quickly turned to
the weakeft fide, viz. towards the garden, where they:
had but 1 of thefe obftacles to furmount. The befieg-
ed, without the leaft hurry or confufion, never fired
butin good time, and by order of the cornmandin‘sig of-
cer 3
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ficer 3 they killed fome pandours, who, fupported by
their fmall arms, attempted to fet fire to the hitsle barn
in the night, with torches fixed at the ends of long
poles. This ill fuccefs difcouraged the reft; and find-
ing they could neither fet fire to the building; or difor-
der our troops by their frequent difcharges, they retir-
ed at 1 in the morning, to fome diftance, to confider
what method they fhould take to fucceed.
~The thing was difficult without cannon, and A. Saxe,
wha had taken the command of the army, the day of
the atrack, did not give time to bring any. This gene-
ral being informed of what pafied, ordered a general
forage, the next day on the-left, where he marched m
perfon : understhis pretence, he detached, by different
roads, 2 cerps of infantry and dragoons, who difen-
gaged this poft, and would certainly have either taken
or deftroyed the 8oo men who attaéed it, if too much
ardor had not prevented their fri¢tly conforming to or-
ders, of not appearing, but all at once, to cut off
their retreat. E :

VI. Were my defign only to give my own ideas, and
treat of works of this kind, which 1 have executed,
~ perhaps I fthould have no more to add; butas my view

is different, I fhall conclude this chapter with fome ob~ .
fervations, chiefly drawn from an author, who is more
explicit on this fubjet, as he had frequent opportunities
of*experiencing them. :

. 1. M. @ Folard, the only 1 who has wrote on this
head, prefers walls of brick, and even the thinnelt of
them, to thofe of ftone, as cannon only makes holes in - *
them s and in ftone, where it makes a breach, the
{plinters do great mifchief,

2. He ‘recommends carefully to guagd againft fire,
and confequently, if the building is covered with
thatch or boards, to puil down the covering and burn
it immediately, left it affift the enemy in annoying you';
as to the boards, they will always be of ufe.

D3 ; 3. He
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3: He propofes to ftop: up the door, efpecially if i¢

¢ belarge, with a tree or two, with all their branches cut
and (harpened at the ends, which he fays, is better thart
the beft barricaded door. This has certainly a good
effect, but I do not fee, why he would rather have the
door open, as he afterwards mentions, than to have
loop-holes in it : he fays nothing of the windows. \

4. He would have the loop-holes below, 3 ot 4 inches

. wide, and 7 3 or 8 feetfrom the ground, that the ene-
my may not fire through them, and about 2 or 3 feet
diftant from each other, that they may not get to the
roof, without being expofed ; above all, he recommends
‘to pierce the angles. : :

5. Befides thefe loop-holes, he propefes others be-
low, under the intervals of the upper ones, and only
1 foot from the ground, digging a trench 6 feet broad,
and 3 deep, 2 % ffom the wall withinfide. By this
means you difcover the legs of the affailants, which
when near, cannot be feen from the upper : this is an
excellent thought; I would only recommend that they
be even with the ground, and not more than 6 inches
high: the trench need not be deeper, becaufe they
may fire kneeling. - The banquets of the upper loop-
holes mutft in this cafe be planks. ;

6. Left the enemy fhould gain the roof, which we
here fuppofe tiled, it muft be {caffolded; fo as to be
defended by fome holes made in 1 : Z

7. He advifes to provide a number of’ ftones, to
throw down, efpecially at the angles, where the enemy
will attempt to fap. : \

8. If for want of men, or other means, you are ob-
liged to quit the lower part, he recommends, to ufe
all poffible means to keep the enemy out of it; there-
fore holes muft be made in the upper- floors, efpecially
towards the doors, to fire down through: this M. de

- Saxe pradtifed, when he defended himfelf a whole night
In a country inn, with 18 men, againit a dctachmeng

: : o
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of 200 dragoons, and 6oo Po/ifh horfe, wha could nei--
ther force nor'take him, tho’ wounded. = . .

9. When you can only poffefs part of the upper
rooms, Folard propofes to break up the floors of thofe
you abandon in many places, at leaft before the doors;
a little more than their breadth, that this opening may
{erve as a ditch ; but it is neceffary to have an eye be-
low, left the enemy get thro’ them by ladders.

10. laftly, if the doors are flight, and if they at-

- tempt to break them with hatchets, he would have you
_retire to fome diftance, and keep firing at the pldce fromy
whence the noife comes: it was thus praétiled in Iraly
at the defence of the caftle of Bowuline, 1705, celebrat-
€d by this af¥on.

The rédder muft perceive, that the chief part of
thefe rules agree with the different articles of this chap-
ter, by adding what I have faid oh each in particular,
little more can be defired on this fubject: I fhall how-
éver add {fome refleCtions on the attac, an obje&t al-
ways to be had in view, when we are treating of the
defence. ;

_Suppofing the poft in condition, fufficiently provid-
ed with troops, and that the enemy have no cannon,
they are then reduced, as Folard obferves, either to
{ealing the roof, undermining the walls, or making a
breach with a beam, fufpended between four pofts like
a ram; now it appears impoffible to me, that any of
thefe means can fucceed, as long as ammunition lafts,
or the defendants preferve their {enfes. ;

When you are obliged to abandon the ground-plot
of the building, there is nothing to fear, In my opini-
on, but fire and fmoak, things very difficult to guard
againtt ; it fhould therefore be defended as long as
pofiible. ; iR

If the affzilants have fome cannon of 6 or 8 pound
ball, and thefe placed out of reach of mufket-fhot, it
does not feem prudent to contend fo pbftinately againit
a fire you cannot anfwer, unlefs you know affiftance 1s

Do near,
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near, ot when.ordered..to.defend. it

stremity. | AN iy
It muft be remembered to defend the doors, as much®
as poflible, tp flank the walls, and to make the little
Moachicoulis of wood I mentioned, and to colle&t a num-
ber of ftones:

fapping, I would rather have/a magazine of water.
RS / b {

3 but being more apprehenfive of fire than

\
OsservaTions on the third Chapter. -

In the courfe of 4 catnpaign many circumftances may;
occur, where the fagacityland knowledge not only of
engineers, but alfo of every-officer who may command
a party, may be difplayed to his reputation, and the
advantage of ithe public. When an armwis not {trong .
enough to vfgéntul;é a barttle, or fome other reafons re-
quire it to be upon-the-defenfive enly; pofts-are to be
taken to reftrain the enemy from ravaging the country s
parties are fent to fall upon convoys or ftragolers in
foraging ; and to feize all opportunities to defeat the
enemy’s ichemes, which fuccefsfully done, oft reduces
a {uperior enemy to an equality before the end of a
campaign. ; ;

It is therefore neceffary to make ufe of country-
houfes, church-yards, or villages, in caf¢ of being
overtaken by a fuperior party of the enemy, and to

 barricade or fortify them by fome fmall work to gain
time, either to be fuccoured, or efcape in the dark®
This the author has endeavoured to explaiif by fuch
examplesin which he was chiefly concerned, fo clear
and inftructive, as requires yery little to be faid‘on the
fubject. T fhall only obferve, that in the example cited
of M. Saxe, when he defended a houfe with 18 men
againft 200 dragoons and 600 horfe; there is to be
added, when it was dark he fallied out of the houfe,
his men having their bayonets fixed, with order not to
fire, by which he efcaped and got into a wood, where
ke could not be purfued. W
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, In the laft war in Flanders; an enfign of ours wasg
placed in a village, with a party of men, thre® which™
the French intended to pafs with a confiderable detach-
ment ; it happened luckily that there was ayoung en-
gineer with this party, who advifed the enfign to have
the principal ftreet barricaded, and to throw up an in-
trenchment crofs the road at the entrance of the place ;
which being done, and men placed there; when the
French faw the alacrity and good difpofition of our
troops, went another way, imagining that there was a
much greater force than appeared; and the enfign was
rewarded with a company for his behaviour, though in
reality the honour was due to the engineer, who advifs
ed him to th® bold ftep.
®

CHAPTER vhe FOI1LRA H.

Y. Fortifying fmall towns and other confiderable places:
11. Advantages and difadvantages in regard to the dif=
pofition and confiruttion of the houfes. 111. Inconveni-
ence of their great extent. 1V. Means of correfiing it
in certain cafes. V. Inconveniencies almoft always in-
Jurmountable. V1. Places to be intrenched for a day of
battie. VII. Communications to be eftablifbed from a
goﬁ‘ to a bridge s firft example. VIIL. Second example.

I. ARIOUS circumftances, fuch as the necef-

, fity of keeping an enemy at a diftance, pre-
ferving communications, fecuring from furprize a body
of troops in winter quarters, or quarters of refrefhment,
often oblige to fortify larger places, than thofe already
mentioned. |

An engineer muft, in this cafe, carefully examine
the fituation of the place, the nature of its environs,
the difpofition and conftruétion of the buildings, the
extent of their circuit, what troops it can contain, vliz-'
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what number can be encamped or quartered in it, acs
cording <o the {eafon. el

He muft examine at what diftance the neareft woods'
are; if the roads are good or bad; the number and
kinds of workmen and tools, carts and beafts to draw
them, on which he can depend ; what afliftance he can
procure in the place, and what near at hand.

‘Thefe attentions are all equally indifpenfabls  a vil-
lage, and even towns commanded by eminences, fuch
as Donavert and Deckendorf, are always very bad pofts.
A precipice at all times, and, except in great frofts,
a river with fteep banks, a place that can be laid under
water, a deep morafs, a low ground and full of ditches,
are always advantages, if they are at a c6nvenient dif-
tance from any part of the intrenchments: f6 much of
the intended work is thus leffened, and a very effential
point gained ; on thefe occafions, there is feldom any
other workmen than thofe to be had from the troops,
defigned to guard the place, and their number is com=
monly regulated by what it can obtain.

- When a place isintirely furrounded with an intrench-
mient, a fingle dicch, if it is not deep and full of wa-
ter, is feldom fufficient to ftop an enemy : it is there-
fore oft neceflary, to pallifade and fraife ; befides, there
muft be bridges and barriers which require wood, car-
riages, workmen and tools. Lk

If. However important fuch affiftance may be, 1 s
fometimes obliged to do without it : it may in part be
fupplied, by the means I fhall fpeak of in treating of
the conftruction.

. There are places fo advantageoufly fituated, that they
feem intended to be intrenched: fuch are thofe on the
brow of a fteep hill, or which occupying the bend, or
conflux of rivers not fordable, are naturally inacceflible
for the greateft part of their extent. :

On the contrary there are fome, which, on account
of defetts not to be remedied, fhould abfolutely be re-
je€ted, asincapable of any defence; among others,ha}@
] ; o hele
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thofe commanded by adjacent heights, from which the
varts liable to be attacked cannot be covered : this Miax=*
im, tho’ evident in itfelf. yet regard muit be had to -
tendant circumftances : the part commanded, for ex-
ample, may be inaccefiible, and on the fide expofed ta
the attac, covered by houfes; in that cafe, {fuch a place
may be defended, fince fome little pofts are fufficient in
thofe places that are commanded ; which may eafily be
fheltered and fecured from danger, and preferve their
communication by fome adjacent building,
~ Thus 1 propofed to eftablifh a poft in the church-yard,
of the fuburbs of Deckendorf, fituated at the foot of a
hill, almoft perpendicular, but partly covered by the
church : the ®ntent was only to contribute to the pre-
{fervation df a communication from the fuburbs to the
town, and from the town-to the Danube. ) .
- I1I. A village fituated in dry and even ground, fuch
as affords no advantage, is feldom proper for the ufe
we are {peaking of. ; ‘

-What is here efteemed a great defe, is, generally
fpeaking, a defireable circumftance in fortified places;
but tho’ the rules of fortification may hold good in both
cafes, yet they arc very different: in one, we work at
leifure, with all things neceflary ; in the other, thetime
and means are limited. : o

There is a neceflity, therefore, of drawing from the
fithation fuch affiftance as may abridge the work ; it is,
as I have™hewn, of various kinds ; the difpofition and
conftruction of the buildings, fometimes furnifhes the
fame advantage as a good fituation. ,

When I arrived at Donaflauf, in Sepiember, 1742, I
found fome officers of the two battalions quartered
there, employed in increnching that town. The caf~
tle, from which no other affiftance could be expeted,
for want of loop-holes and f¢affolding, covered part of
it by its height: a hill of great extent, inclofed by a
wall, and the contiguous houfes, greatly fhortened the

-work, I was otherwife employed, and had only 1 en-

gine(:r
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gineer with me : 1 advifed them, and they fucceeded fo .
well, that in a few days, thaving received advice' that
the enemy feemed difpofed to attack them, they found:
themfelves in a good pofture of defence. ;
When the houfes, though feparated in many places, -
do not form a very long figure, and as in large towns,
are built and covered fo as not to fear fire, they may be
ufeful, by making loop-holes in them, and in the in-
tervals throwing up fome intrenchments, that may flank
cach other, or be flanked by thofe buildings which pro-
jet pretty far 5 it was thus I propofed for one part of
the fuburbs of Deckendorf. . : :

If the houfes are of wood, as in Bavaria and Bobe-
siia, or of earth and thatched as in Flanders, they are
enly fic for habitations, and are otherwife mote danger~
ous than ufeful, - % S

IV. The greatnefs of the circuit, adds to this incon-
veniency, and in regard to circumftances, fometimes
forms an infurmountable one. I found myfelf ia this
cafe at Pilﬂing, a town fituated on this fide the Ifer,
half a league from Landau. lts pofition made it pro-
pofed to quarter fome troops there, and was refolved
upon, fo foon as it was known that the Auftrians had
taken pofleffion of it,

I was fent from the army the r4th of Nowember,
that is, two days after the furrender, and having re-
ceived orders to intrench the town, I carefully examifi-
ed it, and quickly difcovered moft of the ‘defects L
Plare X1, D@ve mentioned ; it isnot commanded on any-

" fide, its environs are alfo crofs cut with,
ditches and drains, and almoft throughout marfhy : but
the winter approached, and is very long and fevere in

- Bavaria; therefore thefe advantages of nature, that
ceafed on the firft frofts, could not be relied on : befides,.
of 70 houfes which were in Piljting, 7 only were of ma=
fonry, the reft wood. e

We
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v nder a neceffity of intrenching it enurcly,
or at leaft ‘to fortify its bounds by fuch workg as we
ihall treat of, ‘not even p afticablei '

> : prcoeeded'f m :

e to get thro’ thofe
of wood {oon enou hey did fet fire to them, nor
' ; > T ~or at leaft to bar-
Quld make ; and as this. par-
refort, decided nothing
1d’ not make ufe of 1t Wlthout

gage, T d;d not hefitat to conchlde, that Pz]jz‘mg was

mcapableef ein fortified.
V. There are cir : SACRI-
rice the intereits o pmvate people e publick

ood : thete aré even crUEL wars, where the neceflity
of the repnfal forces in fome meafure the DEVASTATION
which it authorifes ; very terrible circumftances, and
which an engineer {hould never PR ACTISE without par-
ticular. orpers, and which he fhould very feldom
demand.
It is evident, I would fpeak of thofc occafions where

the. ufelefs parts are deﬂ:royed to prcfcrvc with mt;cih
Shak efs
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lefs work thofe that are ufeful. Had we been in fius_
"“cafe at*Pilfting, and that part of the town moft com=
pact together had been fufficient for our purpofe, all
would have been eafy, at leaft very poffible :

By levelling the houfes, which extended along the
roads of Straubing and Deckendorf, the circuit would be
fhortened more than 200 fathoms, that is, about 2
4th, and very little quarters would have been loft:

That was a great deal, yet inclofing the remainder;
feemed too confiderable a work for 1 battalion, weak as
they always are at the end of a campaign, and puthed
perhaps, by the unexpected march of the neighbour-
ing troops, to haften the intrenchment : on thefe occafi-
ons we may have recourfe to the cxpedlefxt I IhaIl here
propofe.

Having determined the figcure of the inclofure in the
meit convenient manner, raxie at the angles redouts in

the form of baftions, whofe fire croffing in the inter-
vals, reciprocally graze the faces of thefe little works.
Plate XI. The plan will explain my defign: 5 fides

of the exterior polygon are of 100 fathoms
each: they may be of 120, or even 130. The per-
pendicular is 1 12th of the fide; the faces are 12 fa-
thoms, and the Hanks perpendicular to the lines of
defence.

The 6th front is near 150 fathoms, but it is begter
defended, as the faces are grazed by the wall of “the
church- yard and the 2 parts of this wall, the moft pro-
jected, are alfo grazed by the flanks of the ad_]acent
Baftions.

- This figure is no more than a polygon fortified after
the ufual method, except that there are no curtains.
The Redans would have been of more extent than thefe
redouts, which are fubftituted in their room; I there-
fore fave all the curtains, viz. more than 420 fathoms
“of work ; for reckoning 50 fathoms for each redout,
the 720 fathoms, which were to havc been made; are
reduced to 300.
As
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‘As to the defence, 50 men in each redout, as many
in the church-yard, and the reft of the batralion drawn™
up with the grenadiers, in the propereft place to fup-
port where neceflary, are fufficient. ;

i don’t know that this fcheme was ever executed, o
even propofed : yet it isfo plain, that I cannot think it
new ; whether it is, or is not, it may be ufeful in cer-
tain cafes.

Having given an dccount of its advantages, it is
proper to expofe its defedfs: in a quarter not inclofed,
{uch as this, the foldiers may firaggle in the night, the
peafants have dangerous communications, and a refolute
body puth thro’ the intervals.

The cemmandant, or engineer, charged with the
project, theuld examine if he can do better, in regard
to time, and the number of workmen: in this manner
a poft is quickly put into a ftate of defence, which,
according to the common ‘method, cannot be done but
with a valt body of men: this advantage is effential 3
befides, if we have time, or fhould haften a little
more, nothing prevents our perfecting the enclofure
with a parapet of earth, or by trees, or any other xind
of barricades. ,

VI. Whatever number or variety of expedients ex-
perience and imagination may fuggeft, yet places are
fometimes found in a plain, as at the foot of moun-
tain®, which we can turn to no advantage. :

The gréhteft part of villages are thus fituated ; the
houfes commonly extend along 1 of 2 roads that run
through them, the reft is only courts, orchards, and
gardens, enclofed with very bad hedges, narrow ditches,
walls of mud, dry ftone, or wood, which renders the
circuit exceeding great, in proportion to the number of
houfes : fuch is Schleitel on this fide the Loutre, only
compofed of 2 rows of houfes in right lines, and fepa-
rated ; and is at leaft as long as Strasburg, including

the citadel,
. When
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When houfes are built, or covered with combuftiblé

~~matters, it is another inconveniency : I found them alt
united at Bifthoffmais, avillage, 3 quarters of a league

this fide O caftle ; and defigned alfo for a magazine of
forage. The church-yard, the ordinary refort in like *

cafes, could not defend the barns, for its diftance ; be-

fides, being narrow, and furrounded almoft every
where with boufes of wood, which commanded it, T

faw that the enemy had it in his choice, either to fire
on, or burn thofe that defended it. :

I examined the village, ‘according to my ordetss

but I propofed nothing for its defence, it appearing

impoflible to me to do any thing : fo that the lieutenant,

which was left there with 30 men, owedhis fafefy, and

that of his men to his own fkill.- .
During the attac of the caftle; fome men having ap-
peared to reconnoitre it, he took the only advantage to

be taken, which was to retireinto the church, barricad-

ed its avenues, and made loop-holes with fcaffolding,

the ufe of which I had fhewn him: chance favoured his -
precautions, and faved the magazine; 20 volunteers,

who were efcorting a fimall convoy of bread, going to

M. de Graffin on the frontiers of Bobemia, finding the

roads ftopped up, joined him ; they had 2 drummers

with them, which the officer made good ufe of ; at the

ufual hour of beating the retreat, he ordered them to

beat that of the infantry and dragoons at the fame teme,
“and it was this ftratagem, perhaps, that aade them
* poftpone attacking this, till after the taking of the

principal poft, which, asI have fhewn, could not be
forced.

VII. Thus the greateft difficulties to be furmount-
ed in fortifying fmall towns and villages, are the difad-
vantages of a commanded fituation, of an inclofure of
great extent, and the dangerous conftruétion of the
houfes, which will not permit to ufe them in the defence. .

We have hitherto fuppofed the moft ordinary cafes,

~that is, a detached poft or quarters to be fecurﬁd;
' there
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there are others, where different circumftances oblige
“us to be regulated by other maxims. As for example,-
the fortification of a village, intended for fervice in a
day of battle: whether it be advanced, or in the life
itfelf, or on 1 of the wings, is immaterial, and often
more ufeful than hurtful, that it be commanded, pros
vided it be only in the rear. ; : ‘

The number of troops to be employed in it, not de-
pending on what the place can quarter, the inconveni=
ency of its great. extent, and even of the combuftible
materials employed in its conftruétion difappear; as
the principal ufe of the houles is to hide any neceffary
motions from the enemies fight, all that may be hurtful
muft be inclofed, not regarding the number of works
men and treops fuch works require. ,

- What is moft eflential, and to be moft regarded, in
this cafe, is in my opinion; to have as large flanks as
pofiible, becaufe thereis not the ftratagems or feint at=

- tacks, bur the effort of acolumn to be refifted : to lay
open the environs, by cutting down all trees, hedges,
&c. within 2 feet of the ground, that the artillery may
have the greateft effect poffible, which is here abfolute-
ly neceflary ; to incumber the ground before it, and on
its flanks, that the enemy may not advance without be-
ing broke ; and to level all in the rear, that the troops
may return to the poft with force, and in good order,
fhousld neceflity require it.

When the village terminates the line, the intrench-
ment muft be lengthened by a return gibbet-wife, and
the expofed fide incumbered, to guard againit being
flanked by the enemy. o

A favourable fituation, efpecially, if it juft rifes fo
as to command the parts to be battered, is always a
great advantage : many circumftances, which in other
cafes are confiderable obftacles, are not here to be re-
garded, and vanifh by the means we have of fupplying
their defects, | e

E This



- This article is more effential to an engincer thafi i§
~<magined : few battles have been fought without fuch *.
pofts, and that of Fontensy is an example of what im~
portance they may be. : TEE TR 5

Vill. When the town or village is advanced before’
the army, and at fome diftance from a river, and con~

dequendly from a bridge, the town muft not enly be for=

tificd, but the paffage to the bridge muft alfo be well
fecured, that fo eflential a communication; as well for.
fuccours as a retreat, may not be cut off.

I was twice intrufted with this charge in Bavariay
M. de Balincour, pofleffing the rifings which command-'
ed the openings of Diagelfiing beyond the #fer, the ene-

- my being malters of Landau only 6 days, abandoned
it5 I reccived orders to put that place into a ffate of de-
fence as foon as poffible. 5 g 1L

It 1s ficvated on the brow of a little hill, of which it’
oceuples the whole breadth up to the top: 2 gates, I
below, another above, divide the {urrounding  wall,
almolt into 2 equal parts : on the right of the entrance
of that fide, next the river, the wall is low, and no*
more than 2 feet broad, it almoft every where joins the
houfes ; but it is not commanded, and the groundon®
which it is built is fo fteep, as to be impraéticable to
pals it. T obferved that the floors of the houfes might
ferve for banquets to the loop-holes, and that it was
cafy to build wooden ones in the courts, yards, and-
fuch like places I found round the wall. o i

On the left, the wall appeared in better condition,’
except.in 1 part, where it was propped up, and confe='
quently muft be intrenched ; it was between 4 and 5
feet thick; a little roof, which covered the wall in
places where the houfes did not touch, was a proteéti-
on from the rifing grounds. and there needed only fome
flight repairs, and to break through fome houfes, to
have a communication from gate to another : this fide
has a broad and deep ditch with a fteep flope. x

There
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- There _were breaft-works and folding-gates, with
their barriers at the 2 gates. The inclofure, fpeaking
in general, had neither towers nor flanks; but I found
they might foon be made, and at little expence, by a
method | fhall fpeak of intreating of the conftruéion s
fo that by this affiftance, abfolutely neceffary againft
fcaling. and fapping, 1 flattered myfelf, I fhould in a
few days put the body of the place into fuch a ftate of
defence as not to be forced without cannon.

_ The fuburb is almoft of as great extentas the town
I could not avoid preferving them, as well for the ne-
ceflity of quarters at that feafon, as to inclofe the fpot
where a bridge was to be built; in the room of that
burnt by the®enemy. This fuburb was commanded by
a confider@ble rifing very near, refembling a truncated
cone; on the top of which was a large chapel. I pro~
pofed to poffets thefe eminences by redouts, which
thould communicate with the ditch of the place, and
to raife fome others at proper diftances, in the flats of
the Ifer, to be joined together by a little parapet, fur-
rounded by a wet ditch. Thefe precautions were {uffi-
cient on this fide ;s on the other, a fimple intrenchment;
well pallifaded, would inclofe the flort fpace between
the fteep hill and the river. This fuffices to thow what
may be done on fimilar occafions ; it would have been
the work of a very few days, but I had not time even
to Begin it. i i

1X. While the greateft part of our troops were form-
ing on the other fide the Jfer, M. Saxedriving all before
him that attempted by favour of the defiles, to oppofe
him in his march, advanced on the other fide the Da-
nube 5 it was refolved to return to Deckendorf. M. Ie
Comte d Aumel, commanding in chief the engineers,
ordered me, when 1 leaft expefted it, to join him
which I did the fame day, returning by Straubing to O-
ber-Alteich, the general rendezvous, and from thence
to Pogen, our particular quarter. :

Ea Our
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Our little army, which we then called the referve,
“thearfully embarked the 2d of December, on the Da-
nybe 5 (except the cavalry who took the common road)
and though oft clofely purfued by the huffars, who drew
up norder within piftol-fhot of the river-fide, arrived
at Deckenaorf, a little below the ruins of the bridge we
had burnt 3 months before, when we marched for
Bobemia. : : _

The enemy, furprized at our fudden arrival, and by
that rout, abandoned the place after forme difcharges of
cannon ; fo that inftead of being employed in 2d, at
the fiege, according to my firft deftination, I was to put
this place into the beft ftate of defence. : ,

This would have been caly, was it ‘not for the
heights, which rather plunged into it, than tommand-
edit: it was fufficient to repair the banquets of the bo-
dy of the place, to renew the platforms in the towers ;.
and in cafe of an attac, when the fpot was once deter-
mined on, to raife on the right and left, from the prin-
cipal wall, tothat of the Faufsbray intrenchments, with
pallifades joined, and with loop-holes, and ready pre-
pared, which would flank the troops with a crofs fire,
who thould endeavour to force a breach, and which we
in the interim would have intrenched and barricaded
within. e ‘

As to the principal fuburb, the proximity of the
Paung, and of the hill, otherwife fo difadvantageous,
the fituation of the church-yard, the great extent of
the court of the parfon’s houfe, and the inclofure of
the capuchins, were favourable circumftances. :

I was charged with the town and lain, viz.
P to repair thcgbody of the place, inIt)ren'ch the
fuburb, and preferve a communication’ with the Da-
nube. 'The plan will fave me a tedious detail ; I fhall
therefore confine myfelf to fome notes on it, where it
requires an explanation, .
The intrenchment A at the head of ‘the fuburb was
begun; it was covered by a redout, which could ngt
| #2E
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be taken without being mafters of 2 others, and it pre-
fented a much greater fire on the defile than ¢ould be-
oppofed to it ; though good againft a furprize, it would
be difficult to be maintained in a general attac, becadie
of the heights.. o : ;

. The church-yard B is a terrafs, raifed 18 feet, and
lined with a parapet of good mafonry, with large loop- -
holes: the church, and 2 rows of large pallifades,
would have covered the party poffefled of it, from the
fire of the hill, tho” almoft perpendicular: the little
intrenchment C which flanks it, covered an old bridge,
and inclofed a confiderable number of houfes.
 The intrenchment D ¢ propofed to fupply this, fhould
the inclofuresbe found oo extenfive, or the troops too
much difperfed in the different pofls) and that of F are
_defigned to cover a commuynication, open from the place
to the paung, as well by the gate of Nider- Alteich, as
by the poftern E, which I defigned to.make, when re-
pairing part of the wall that was fallen down: dams
were alfo to be made, to.fill the river to the fummit of
its banks, that it might not be forded. ;

The direGion of the works, which extend from.the
paung to the Danube, fhew it is a crown-work, without
curtains, where the left redan of the head of the bridge,
forms a demi-baftion.

The front was to have been defended by batteries
plased on the other fide of the Darnube: the fire of the
baftion orPthe right, covers the gate of Siraubing, and
the little work at the ovens ferved to keep the Saigues
in awe, who might endeavour to get up again. :

Suppofing Deckendorf in a plain, it could not have .
been put into a ftate of defence, and the communica-
tions preferved, with fewer works; but Deckendorf and
that part of the fhore were commanded ; thefe heights
fhould of neceflity be occupied, and fo as not to be
diflodged ; but this was not only very difficule, but al-
moft impoflible in regard to circumftances ; yet we en=
deavoured it, becaufe it was an indifpenfible point.
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- M. Tz Compte & Aumale, traced the 3 redouts 'mafked =

<in the plan; they could not be better difpofed but
thefe pofts neceflarily required a number of troops te
pofiels and {upport them, therefore he depended only
on the ftate regiments are in, at the conclufion of a

long and laborious campaign, and our cantonment was

{ufficient to furnith the whole; but though the common
time of ficknefs was paffed, thofe that remained in
health, 6 weeks after, that is, at the end of Fanuary,
were infufficient to guard the colours, much lefs to
maintain a polt fo difadvantageoufly firvated 5 on which
account, and the hardnefs of the earth,
exceflive froft, we had only traced 1 part of the works,
and even that, far from being perfeéted,« was no more

than begun. >

I thall conclude this chapter, by obferving, that the

preceding examples, notonly thew the manner of mak-
ing ule of old inclofures, to retrench fuburbs, making
bridge heads, and to fecure communications ; but alfq
that an enginger, how difagreeable it may be to be in-
loyed in firuations where art cannot rectify nature,
ﬁ:ould arduoufly endeavour, to leflen the evil which he.
canngt intirely remove. e slingmr o
Opservarions on the fourth Chapter.
' Here the author treats the manner of intrenching
pofts of a great extent, either to contain a confidergble

part of an army, in fummer, or for winter® quarters ;
or fometimes to fecure a large

the heavy baggage of an army. -

A poft, furrounded partly by a river, and partly by
impaflable marfthes, may be ealily intrenched, and de-
fended by a few men, during fummer, but cannot be

maintained in winter; as the froft would render the

paflage over the river or marfhes as eafy as dry ground ;
1t requires therefore, different conditions to fortify a
poft in fummer, from thofe of winter, -

The

caufed by an

magazine of forage, or
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- The moft important attention of a general (hould be,
that of fecuring his magazines of forage and provifi-
ons, fo that the enemy may not be able t‘o"-dcﬁrof
them, either by furprize or open force : they thould e
as near the army as poflible; that the convoys may not
require too great a party; which would fatigue the -
troops too much ; all wood and ‘defiles between the ma-
gazines and the army are to be carefully avoided : and
if the army is obliged to move farther off, either re-
treat before a fuperior enemy, or to purfue ; the ma-
»azings muft move alfo; or new are to be formed.
Whoever attentively, confiders the importance of thefe
precepts, will agree, that his is one of the moft effen-
tial parts of generalfhip; in carrying on a fuccefsful
campaigne many examples might be given that have
occurred in this prefent war, where thele precepts were
not apparently fo well regarded as they fhould have
been, both by wus and our enemies : but as our defign'
is to inform the reader of ‘what fhould, not what has
been done, we fhall proceéd no farther. - '

CHAPTER ta: FIFTH.

1. Intrenched camps s their wfe. 1L Their pofition. IIL.
Encampiisént of troops: YV Intrenched comp of Rud-
genheim s firft feheme. V. Second feheme, with reflec-

- tions. V1. Enquiry into tbe interior of the fir/t. VIL

. Third [cheme. VIIL. Defests of the firht and third.

IX. Intrenched camp of Spire. :

'VI:. ‘¥ 7THEN there are reafons for keeping a large

/ body of troops together, their camp is in-

trenched for greater fecurity.
. The Greeks, Romans, and moft other nations, fel-
dom made any ftayin a place, without fortifying them-
felves in it. The-army being aflembled, forms by its
pofition a {quare, or fome other re€tangular figure of
E 4 fmalk
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{mall circumference, in regard to the number ; this cufe o
tom {eems to have been practifed, till the laft century;
“but that! of encamping 1n 1 or 2 lines being fince in~
treduced, cannot be intrenched otherwife than by lines 5
but it is neither of thefe lines, or of thefe tranfitony
camps, that we fhall treat of here,” © *':* = © & &
Thefe camps are of a more modern invention ; I do
not know, if we are not obliged to Pauban for them.
They were formed in his time at Namur, Ath, Lauter-
bourg, and Dunkirk; and this judicious general, ven-
tures to fay in one of his beft works () that he wifhed
they were made beforehand at all the frontier places.
"The principal objects he propofes by this, is to put
it out of the enemy’s power to befiege the place, or t
leaft to expofe them to the danger of not fugeeeding.
Were the ufe of thefe camps confined to that alone,
it is only in a treatife of deténce of places, wb_erc it
fhould be mentioned, and there could be but little more
added. on that fubjeét, than what that celebrated engi-
neer has given us; however eflential they may be in
that cafe, they are not lefs ufeful in others, which fall
under that kind of war here mentioned. 3

Lauterbourg, for example, with regard to 'g_suf%rtiﬁ-
cation, and to its pofition with the lines of the Loutre,
fhould rather be confidered as a poft, than an ordinary
place, and with the affittance of intrenchments, it be-
comes in fome manner unattackable. _ B

A town like Spire, furrounded with a bad wall, with=
out a rampart, is in itfelf incapable of fupporting a
fiege ; but intrenchments being added, are fufficien
deter an enemy from attacking it. | R

The advantages of . thefe camps extend yet furthers ©
an army never expofes its flanks to a confiderable body
of troops without danger, when this body by its extent
cannot eafily be kept 1n awe ; even fimple detachments
do not make excurfions with impunity, when their pal-
fage and retreat is made fo dangerous.

(#) Traite de la Defence des places =
: - Lauter-
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Lauterbourg and Spire can by this means, if neceffary,
cover the country on this fide the rivers which run
chrough them. ; L ;
Laftly, Zauban obferves, that intrenched camps fer¥e
alfo to place magazines, all kinds of ftores and bag-
gage, and fecure the adjacent country, with their fami-
- lies, effeés, and cattle, S e
II. No intrenched camp has hitherto been made but
“bnder fome place, good or bad; which ferves it for a
retreat, or fupport, as neceflity requires, and '
has all neceflary fuccours at hand; a ve
camitance. i .
It is feldom that the ground adjacen
not furnith {ome favourable fituatio:
trenched cemp of Dunkirk, lituated ,
vered on one fide by the canal of Bourbourg, on the
other by the canal of Moure, and the front defended
by Fort Louis. ‘That of Lauterbourg, inacceflible in
the rear, was cn the fide of a rifing ground, at the foot
of which the Loutre dividing into 2 branches, runs thro’
a flat and marfhy meadow.. S e
‘Such convenient places are not found, every where,
it is the engineer’s bufinefs to feek for them, and feize
on all advantages. It muft be obferved, that thefe in-
trenchments being much lefs extended, and conftructed
more at leiture than lines, they are made much ftronger;
are #urfed, pallifaded, and more time and care {pent in
fortifying®them ; by this means there is fcarce any
ground but what may be put into a good ftate of de-
fence : thofe that are fo commanded, that a motion
cannot be made without being perceived, and where
the parapets on that account do not afford {ufficient co-
ver, muft generally be excepted.  Low, marfhy, un-
healthful places, and where there may be a {carcity of
water, fhould equally be rejected. S _ .
I1I. When the ground permits, the figure of the
camp fhould neither be triangular nor long, but fuch,
that its fuperficics may bg the largeft poffible, in pro=
S portion

a place does
the ancient in-
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portion to its circumference.  Of all rectangular fi-
~gures, the fquare contains more ground in proportion
tQ its boundary than any other, and thofe which come
neareft to it contain more than others.
- The circumference is regulated by the number of
troops deftined to occupy the poft, or when it cannot
be avoided, the number i1s regulated by what the place
tan contain. e HS
In either cafe, it is neceflary toknow what fpace muft
be allowed for the encampmgnt and motions, this can-
not be known without entering into fome detail; as
well becaufe of the difference of the number of men
in the companies and troops that compofe the batta-
hions and fquadrons, as the variations®common in
thiscenfe, L _
The front of the camp muft be parallel to the in-
trenchment, and if poffible 50 fathoms diftant from it
at leaft,- that the troops may be drawn up in order of
battle, and perform their neceflary evolutions.

A foot foldier’s tent is 6 feet {quare, exclufive of the
boot: 7, or 5 foldiers and 1 ferjeant, are allowed to a
tent : the firt and laft face the front and rear of the
camp,  the reft are parallel to the front. :

- A company ftrong or weak always-encamps in file,
and confequently has but'1 tent in front. The files or
companies are backed 2 by 2, leaving an interval of
little ftreet for the boots. : : o

* M. Bombelle gives 6 paces or 3 fathoms il front for
the 2 files of tents. M. Haricours allows only 5 paces,
which is as little as pofiible, the little ftreet for the boots
beingthus only 3 feet. » : :

Between every 2 companies there is a great ftreet of
16 paces, according to v of thefe' officers, and only &
according to the othery a like ftreet feparates the gre-
nadiers from the battalion, whoie tents are not backed
By any others. B

The front of a battalion is thus equal to go: paces,
or 45 fathoms; becaufe the. battalions confift of 9

compa-
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companies, inftead of 17, when M. Bombelle wiote
which fhews, that in encamping regard muft be,had ¢
the ground that the troops take up when drawn up in
order of battle. : Y el

As to the depth, Bombelle allows 32 paces for rr
tents, and Haricourt 17 for 6, which is much the fazﬁe,
fince there is always 1 pace between each, without re=
garding the boot of the firft and laft. :

From the laft tent of the foldiers the reft are placed
as follows ; to the kitchengs is allowed 10 paces ; to the
drummers and futtlers 205 to the fubalterns 35; to
the captdins 45; and to the field officers 8o.

A French battalion on its prefent eftablifhment takes
up for its cathp 45 fathoms in front, and 48 3 feet in
depth, reckbning from the head of the tents ; it is clear
that nothing can be deduéted from the firft of thefe di-
menfions ; but in the cafe we are fpeaking of, the 3
field officers are commonly in lodgings, and the other
diftances may be diminifhed ; 1 do not fee the leaft in-
conveniency to reduce the depth to 30 fathoms. o

The interval of 1 battalion from anotheris common<
ly 10 fathoms, there cannot well be lefs. The 2d line
1s generally 100 or 200 fathoms from the firft, unlefs
in certain cafes, fuch as an intrenched camp, where 40
or 50 fathoms are fufficient. ‘

Cavalry are commonly placed in the 2d line; each
trodp, as the infantry, has bur 1 file of tents, and like
them, 2 tPoops are backed to each other. Seven paces
are allowed for 2 of thefe backed files, including the
litdle ftreet ; 3 paces from the front of the tents to the
piquets for the horfes, which face the tents, and 12 or
15 paces from 1 range of piquets to another, fo thatthe
horfe may have a ftreet fufficiently wide between. :

The camp of a fquadron of 4 troops takes up 50 or
56 paces 1n front, and its depth determined according
to the number of men, allowing 7 men to a tent, and
7 paces from the pole of 1 tent to the next, includ:r}xlg
' the

o
2
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the quarter mafters; that every horfe may have 3 feet.
& breadth. ' : e
At 15 paces from the piquets are the kitchens and
fovges; at 25 the futtlers; at 45 the fubalterns; at 65
the captains, and 30 paces farther the field officers.
‘There is no interval between the fquadrons of the
fame regiment. M. Haricourt allows 10 paces from i
regiment to the next, 30 between the brigades, and 40
between the cavalry and infantry. '

I do not mention the bells of arms, nor ftandards,
tho’ it is from thence we commonly reckon the front of
the line ; nor the quarter guards and neéeﬁ‘ary houfes,
this detail not being effential here. It is right to con-
fule all thefe things with the quarter-mafles-general, or
take the orders diretly from the general. «

IV. I{aid we never had an intrenched camp but near .
fome town or fortrefs; I fhould have excepted the
following. : 3

11th of May 1734, I was fent from the army at
Bruchfal, to Ruffenbeim, a village 1 league above Phi-
lpfbourg. 1 there found the brigades of Gondrin and
Britany, each of 4 battalions, and the regimeat of dra-
goons of Languedoc, under the command of M. de Ba-
dncour.  This place, beingintended to be made a poft,
could not contain fo many troops ; it was therefore ne-
ceflary to fortify the camp, which was extremely eafy,
the fituation being very favourable. : .
Plaexmr.  Lhe plan fufficiently fhews this: tie ground

to be occupied was higher on the flanks and
rear than 1its environs. The right was covered by a
quick hedge and bounded, as well as the village by the
Ppintz, a litle river with fteep banks, where another
arm and 2 rivulets fall info it. I obferved grooves,
and a free-ftone flooring at the bridge, which made it
eafy to form an inundation. - Some banks could there-.
fore eafily confine the water, and raife it 8 or 1o feet
from the foot of the village; to the place they fall inta
the river: the meadows near the river were low and

marfhy.
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matthy. ' On the left a meadow commanded by a rifing -
ground feparated it from the Rbine, and the chapel be-~
ing on a fteep, higher ground than the reft, and cover-
ed with briars and bufhes, ferved as a citadel. =

- Having by this only the front to intrench, and no
want of workmen, I was determined to fpare no pains.
In the evening I ftopped the water to make the inun-
dation ; and after making my report to M. d¢ Balincour,

- whofe fentiments agreeing with mine, he ordered me to
trace out the new camp the next day, in every refpect,
as in my fketch.
- The fortification is very fimple and plain; itisa
kind of horn-owork of 150 fathoms front, covered by
a ravelin ;. the perpendicular 20 fathoms, and the faces %
40 the right branch runs parallel to a hedge, which
covers it; but the left, being of much greater extent,

is flanked by returns at right angles, and by the chapel.

This line need not be very thick, as the returns only
are expofed to cannon, becaufe there is no probability
that the enemy will engage in this confined place, where
they are flanked befides by 2 confiderable fire.

An engineer always works with pleafure when affift-
ed by nature, butI was foon deprived of this fatisfac-
tion. I had {carce marked out the camp, when AL
Portal, who commanded us, arrived. He in general
approved of my fcheme; would only have the head of
the Bridgefecured by 2 redouts, and to make 3 redans,
inftead of the 2 half baftions and to the ravelin; per-
haps he had at that time defigned the baftioned lines,
which we foon after traced before Philip/bourg ; how=-
ever he charged another engineer W}th the work, and
took me the next day to vifit the lines on the Loutre,
where I was in chief, : ;

V. I know not how this poft was fortified, as I did
not fee it afterwards ; but being confined to the figure,
1t was very difficult in other refpeéts to conform to what
was ordered.

’ T fhall
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I fhall find in the enfuing chapter, that redans
“have fome effential defects, by the obliquity of their
gtences. Thefe defects, though known, do not pre-
vent from ufing them to cover right lines and rentring
angles ; as to faliants, when they are right or acute, as
the inconveniency increafes in proportion to their acute-
nefs, I know not that the means of ufing them there
has been found. A

‘We commonly ufe {mall baftions, and in the cafe we
are {peaking of, it being impafiible to make demi-redans;
we fubftitute demi-baftions. ‘

From the point of 1 redan to the next is 120 fa<
thoms, and the front was only 150. It was therefore
neceflary, in conformity to euftom, to return nearly to,
my fcheme. 2

A redan may be placed infkead of the ravelin, tracing.
the ditch parallel to the faces, to diminith the length of
the faces of the half-baftions, which, on account of the
great extent of the front, I had left larger, to draw the
fires nearer, and to change the dire&tion of the flanks;
but with all thefe alterations they are neverthelefs demi-
baitions. » —

I here fuppofe that 10 fathoms, reduced to 8 or g by
the thicknefs of the parapet, are infufficient to flank a
redan ; the principal difficulty confifts only in the
fmall extent of the front. We could not extend it to,
the Rbine, in a right line, without being cqmmaxfdcd
in the meadow from the height, but it may be prolong-
ed to the fide of the height, which removes all obfta-
cles. © The draught annexed fhews this prolongation.

The manner is very fimple, and perhaps new, to do.
without baftions on the angles, be they ever fo acute.

If redans are fufficient to flank common intrench-
ments, I doubt whether they are fo good to be ufed in
an intrenched camp, which is made to be defended with:
very unequal forces, and having in proportion lefs ex-
tent, fhould, when pofiible, be fortified with more

care, VL 1
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V1. T hope it will not be thought I would commend
my firft fcheme ; though I think it better than.the 2dy
yet it is far from being perfect. :

I here remark the defets of forts; the 1, which'is
the fubje&t of this article, depends on: the placing of
the line ; the other, more eflential, which regards the
method of fortifying it, and fhall be treated of in fome
of the fubfequent articles, and in ehap. VIIL :

I make it an eftablifhed rule, that the head of the
camp fhould, if poffible, be at leaft 50 fathoms from
the interior part of the intrenchment, whereas in the
plan itisbut 25. The camp of the dragoons, reduced
to 69 -fathoms in front for 3 fquadrons, is a little crowd-
ed, and is alfo on the right againft the branch it mufk
defend, and its rear towards the village.

Laftly, there being only 120 fathoms from the angle
of the left demi-baftion to the Rbine, it may be afked,
why the front is not continued to the Rbine, fince thae
line, about 2 thirds fhorter than that which runs to-
wards the chapel, would inclofe more ground.

To this I anfwer ; my defign was to have brought the
fortification more forward, by which means the troops
there, and in particular the dragoons, would have had
more room, but I was not mafter: it was thought ne-
ceffary to have as little parapet to line as poffible, and
that it could not be done, but by contratting the camp.

I doubt whether thefe defeéts are here of any great
confequenle, I know that a common intrenched campy
or a line, fhould be defended by a large body of troops,
drawn up in order of battle; and as itis a ufeful and
durable work, fhould have room for all forts of ftores:
1 conteft none of thefe reafons; but with a little reflec<
tion, it will be found, that this was not exaétly the cafe
here. For this poft was properly butan intrenched
village, which could not ferve to keep ftores, and there
was no reafon for keeping it long, and in effect, was
abandoned long before the end of the fiege of Phi-

lipfbourg. ;
1_{/5 Urg 7l
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As to the left branch, I might add, that I preferved
by that, the fuperiority of the ground; that, had the
front been extended to the Rbine, I thould have run the
rilque of being plunged from the rifing ground, and
this part of the intrenchment, though much fhorter,
required much more work than the other; befides the
addition of a ravelin, it muft have been conftrued
much ftronger, to be able to refift cannon. But I de-
clare, that having only reconnoitred the ground in ge-
neral, that fcheme, fimple and natural as it may ap-
pear, did not ftrike me in the leaft. e
VII. Thefe replies, in general, appear rather excufes
than reafons; which have occafioned a 3d plan ; whofe
Plate XV front is a crown-work, traced after the ufual
" method, except the flanks, whish are per-
pendicular to the lines of defence. It does not reach
beyond the high ground, to avoid being plunged, but
the return of part of its branch fupplies that with lictle
expence, and without inconveniency, as it is flanked
and covered by the reft. ‘ :
The front of the camp, as in the others, is only 25
fathoms from the intrenchment, becaufe I believe it is
fufficient here ; the cavalry placed as ufual in the 2d
line, are 50 fathoms from the infantry, at the nearelt |
place, and have more room on their flanks and rear. :
This new defign, reckoning the increafe of the rave-
lin, has no more extent than the firft; it is then prefer- -
able, as it inclofes more ground. 10 battalions and 6
{quadrons have here more room, than troops by a 4th
lefs, have in theother. :
As fo confiderable a body of troops are capable of
undertaking fome extraordinary enterprizes, and it is
always material to thorten the time they lofe in filing oft
as much as poffible, I have placed a gate in each cur-
tain, and 1 on the left near the branch, which being

lefs feen by the enemy, may alfo be deemed an ‘ad-
© vantage.

VIIL,
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- VHIL. This plan fhews how: :he inconveniencies of
the former may be avoided, is exempt from them, yer
all are defective in feveral material points, S
. We cannot attend too much te the flanks, inthem
confifts the principal defence : thefe are very large and
well directed, but what advantage is reaped from them ?
As there i1s only 5 or 6 fathoms between the faces and
the counterfcarp for them to play upon, the reft of
courfe fires on the ravelin. Gt
This ravelin, neceffary to cover the barrier, is more .
hurtful than ufeful : it defends the accefs to the faces I
allow, and if we fuppofe a regular attac, it may be of
fervice ; but as we are here more expofed to a ftorm
than a fiege;, and, as in this cale, it is very dangerous
to ftand your ground in a‘detached work, the beft way
will be to retire with your troops, the moment of the
affault, to avoid confounding your own troops. with
the enemy, or feeing them rufh in thro? the barrier.
The flanks having thus their full liberty, the be-
fiegers will be expofed to a dreadful fire, while in the
ravelin: but then thofe oppofite the faces will be
the lefs. - ' ;
Thefe baftioned fronts have this inconvenience, the
' ditch is fo large (in proportion to the reft) between the
ravelin and the curtain, that the excavation becomes te-
dious, and wheel-barrows, or hand-barrows muft be
employed to tranfport the earth to the proper places.
To remedy that difficulty, 1 practifed the following
fcheme, in a {imilar cale., : : gy
IX. In April 1735, Lit. Gl. Quads, ordered me to
make a fcheme for fortifying Spire, where he command-
ed, together with a retrenched camp. I fhall treat of
_ thislaft only ; the ficuation was very favourable, no bet-
ter could be defired than that between the Spire back,
and the new back. : ; v
~ This pofition, in regard to the place, was as conve-
nient in large, as that of Ruffenbeim in {mall: 1 made

the front about 500 fathoms, it commanded, and was
: . F more
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more extenfive, than the ground by which it can be ap-
proached. : : e
It was neceffary to occupy the tower of Spire, by
way of an advanced guard or poft, by which the ene-
my’s motion can be difcovered as far as the wood = but
to be abandoned in cafe of a general attac. B

- A ditch of 30 feet wide, and g or 10 deep, runs
clofe to this. tower ; thisis a great obftacle, efpecially
for the horfe to pafs under the fire of cannon. The
camp could not be made nearer to the town, without
lofing in every refpect the advantage of the ground.

The right branch defigned to make part of the lines;
traced on the fide of the river, which I had before re-
ceived orders to reconnoitre, was to havedbeen covered
by an inundation. 2 heights run along-fide of it; I
followed the loweft, not to crowd the figure, and to be
nearer the water-fide; it is higher than all' before it by
fome feet.

The left extends along the Newback, which in that
place was 15 feet deep, and g fathoms broad it can
overflow the meadow, adjoining this branch, 4 or 5
feet high.

The Palatines tower is fo near, that I thought it
fhould be joined to the line, as it commands an exten=
five profpect, its communication flanks all within reach,
and covers 1 of the dams neceffary for the inundation.

Laftly, fo favourable a fituation, as to the glan,
would be perfe&t in all refpeéts, if thefe 4dvantages
were not in fome degree counterbalanced by an effential
defect; but as my defign is to quote examples, and
not give the hiftory of places, a longer detail would
be as foreign to my fubje, as the explanation of the
motives we then had in view. : .

I could not fuppofe an attac in front only as at Raf-

Jenbeim, and 1 had refolved to make it with baftions,

but being at leifure to trace my fcheme on paper, . I dif-

covered the inconveniency of removing fo much earth 5
: ’ o
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and by making the ditch' parallel to the facés; there
were parts that could not be feen or defended. -

- This circumftance did not difcourage me ; Itherefore
floped this troublefome part of the counterfcarp in formt
of a Glacis, and that the fire of the flanks might have
greater effect, I placed the paffages of the gate at the
extremity of the faces of the ravelins. The plan will
explain the reft: I thus correted my baftioned fronts’
in fome meafure, but am fenfible that I only remedied:
1 part of their defects. Shall treat more fatisfaGorily
on this method in chapters 7 and r1.

OpservaTions on the fifth Chapter,
The authorsobferves, that the ancients formed tHeit
camps intoe{quares, or nearly fuch ; but as the pre-
fent manner is to contrive them fo as the troops may be
placed in 2 lines, the fquare form carnot be obferved.
It is 2 maxim of the moderns, to encamp the troops
‘in the fame order as they are to fight in, that s, in 2~
lines ; the foot in the middle, the horfe at the wings,
and the body of referve behind. As the prefent man-’
ner of dfawing up an army in order of battle may be,
and has been contefted by men of extenfive knowledge
and ability ; the ground will not alwayspermit to form
fo great a front; nor will there be always found a pro-
per fituation toincamp in this manner. M. Sawe’s me-
thod ‘of drawing up an ariny is a fufficient proof, that
the modern®cuftom is not fo advantagious as imagined.
It is therefore the fituation of the ground that fhould
determine the manner in which an army fhould be
drawn up, of to incamp ; when the ground is conves
nient, they fhould form a {quare camp ; as it requirés
the leaft work to intrench it, as we have fhewn in a
former obférvation. In doing this I can fee no incon-
venierice to form any line of battle: for I fuppofe, that
fo foon as a camp is formed,  the ground for drawing up
the army is pitched upon before. the camp, and the or-
der of the troops to-march out determined : and—fhou}l‘d“
3 F 2 & the
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the enemy attempt to force the camp, no better form
can be pitched on to defend it than the fquare, i
To form a retrenched canip near a town or village, is.
advantagious in many refpects; it furnifhes room to
place magazines for {tores, forage, baggage, and for
the fick and wounded ; the houfes and buildings cover
 the flanks of the camp, which therefore may be made
more compact than could be done otherwife. Such a
camp covers alfo towns, when fortifications areinfuffici-
ent to refilt an army. For inftance, that at Dunkirk,
which covers that-town on the land fide ; its fituation.
being furrounded by canals and inundations, that 15 or
20,000 men 1n it, could not be taken by the moft nu
merous .army. T © .
When a camp is fo fituated, as cannot well be ap-
proached bur in front, the author feems doubtful, whe-
ther that {front fhould be fortified by a line with redans
or with baftions; the firft manner has lefs defence, and
requires lefs work ; on the contrary, the baftions are
able to make a better defence, as may be feen Plate 153
it requires much time, and a great deal of labour to
remove the earth out of that part of the ditch before
the curtains ; and though the flanks are large and well
difpofed, yet as the ditch before the faces is but narrow,
and the ravelin fo clofe, they can make but a very {mall
defence. I am {urprized that an author, of fo much
experience as Clasrac, thould commit fo manye mif-
takes, before he could find out the manner f correctt-
ing this inconveniency. He was fenfible, that a front
with baftions was preferable to 1 with redans, in all
other refpects except the want of room for the fire from
the flanks to extend as far as it fhould. There was no -
occafion for fo many examples as he has given to fee;
that by removing the ravelins a little farther from the
curtain, and to {lope the ditches of the faces near th
fhoulders, it would remove that defe&, 3 :
- The author fays, that the {pace each regiment takes
up in a camp muft be known before the recrf:'r,lc;hn,l*‘m[t1
: ca
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can be made; but as the particulars he gives relate to
the French army, which are different in ours, we thall
give bere fuch as are neceflary to be known upon fuch
occafions. : p

The depth of a regiment of infantry incamped,
of g companies, each of 100 men, computed from
the ferjeants tents to the rear, is 200 yards, and the
front 245, including the battalion guns. If the regi-
ment confifts of 9 companies, 70 men each, the depth
is alfo 200 yards as before, but the front only 150,
including the battalion guns.

The front of a regiment of dragoons incamped,
confifting of 6 treops, ferming 3 fquadrons, with the
light troops, stakes up 200 yards, and the depth 258 :
the interval between 2 regiments of foot or dragoons
is 60 yards. The partigulars of the foot and horfe
camps are foreign to our purpofe; thofe who are de-
firous to know more of this matter, may confult the
military difcipline, publithed by 7. Millan, where they
will find plans, &c. of the prefent incampments for:
horfe and foot. b

CHAPTER Tue SIXTH.

L. Different ufes of lines. 11. Objeitions and anfwers to-
thsfe that cover an army. 1ll. Thofe that cover a coun-
try. IN. Thofe defigned for a new [yfiem of a de-

© fenfive war. V. Neceffity of fupporting the extremities -
of thefe lines, and bow. V1. Diffance of lines, from
beads of camps. V1. Defedls of common lines. VIl

Means of correfling them.

L HE ufe of lines may be divided into different

clafles ; the 1 neceffary to hinder fuccours, or-
curb the enterprifes of a large and active garrifon dur-
ing'a fiege, concerns the attac of places oaly, and con-

fequently foreign to our {ubjeét.
- ' = E ]3 g
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The other, mentioned by few authors, regards the
zendering an army formidable in a retrenched camp 3
to prevent the enemy’s excurfions, by oppofing an im-
- penetrable barrier; or laftly, to fecure an army, {o as
- to keep upon the defenfive with fafety, if judged ne-

ceffary. Though an engineer is feldom acquainted with
the general’s deligns, even in this cafe; yet, as he
fhould not form any fcheme without being able to an-
{wer any objections that may be made againft his works ;
we fhall here examine the different opinions, common-
ly alledged for and againit thefe different kinds of re-
trenchments. ;

11. To fupply by art the defelt of a bad fituation,
neceflarily to be occupied, ftands to reafors; wherefore
to fortify the camp of an army cannot reafonably be
blamed, provided the works are not too extenfive, well
dire¢ted, and fo difpofed, that the army may conveni-
ently make any motion upon occafion.

Thefe conditions which include the whole, leave no
room for any objections ; but their execution is not al-
ways ealy. Suppofe there are reafons that an army
fhould keep upon the defenfive, and avoid an engage-
mient ; it is neceffary to find either an inacceflible camp,
~ or apoft which can be attacked no where elfe but in a
front well fortified in every part. I know of no other
alternative; yet this may not prevent our applying the
following words of M. Feuguicres, which in fa& are as
applicable here as to lines of the 3d kind.  4f intrench-
¢d army, fays he, cannot [ally out but by a fmall fromt s
avd confequently the enemy in bis approach, being freein all
bis motious, may make them as hazardous as be pleafes,
without fearing the leaft inconveniency: I conclude, that
an arimy which is iraitened in all its motions is always in-
Jerior to another, though equal in number, which can move
with an entire liberty, and may run any rifk with impunity.

This maxim is worthy of its author; I have already
declared that the application may be juft; but being
unable to hurt an enemy, is only-an incgnvcnig:ncg’ t..ﬁ

' whic
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which we may oppofe the grand motive necefity, which
according to our {fuppofitionobliges us to attempt every
- .thing to avoid an engagement. M. Feuguierts is fo Tar
from blaming this prallice, that he fays, there arg ex-
amples of batteries being raifed, and even trenches
opened in form, to force an enemy from their intrench-
ments, thrown up for want of a good fituation ; an en-
terprife which, in his own words, ¢ always fuppofes a
< great fuperiority in the affailants, and even a neceffity
¢ of coming to action, which is ever attended with a
¢ great lofs of men.” ° :

Were there no reafons for avoiding an ation, but
only to balance the fuperiority of numbers by fortifica-
tion, then sfome detached works, whofe quantity and
trength, determined by this inequality and fituation,
may be fufficient, whence the preceding objetion has
no weight : but are there no others? ¢ Nothing ener-
« yates the courage fo much,” fays the ingenious *
author in the preface to a new fyftem of forufication,
¢ As to think onc’s felf on the defenfive; becaufe it is
¢ yery natural to reafon thus; I defend myfelf, con-
<¢ fequently then I am in danger, or rather I am the
¢ weakeft ; but an idea of danger, and a knowledge
« of weaknefs, difmays the braveft.”

This is true, in general, and we fee the confequence
that may refult from it, even in the cife we are now
treating of ; but it is always in 2 general’s power not
10 be onthe defenfive ? And fo far is fortification from
being a difcouraging teftimony of our weaknefs, that
we may regard it asa remedy to fupply its defeéts?
< The fhovel and the pick-axe, fays Folard, treating
« of this kind of war, are the recourfe of the weakeft,
< or of thofe that would not hazard an aétion ; they
st are the only arms by which they defend themfielves,
¢ and the beft to-hinder the effeéts of others.”

_* Le Pere Cafel, Fefuiie.
E 4 1II. Lines,
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II. Lines, of the 2d kind, fall under the fame ob-
jections, and are even more expofed to cenfure. Their

phincipal*defign is to defend the countr
from contributions ;
them ; to preferve a communication fro
another, without the neceffity of efcor
thefe places not liable to be attacked, as long as they
fubfitt. ! 52
Feuquieres pretends, that all thefe advantages, except
the laft, are not real; or counterbalanced b
conveniencies ; he thus explaihs himfelf, _
“ Experience, fays he, has frequently convinced us,
that thefe lines do not hinder a country from paying
contributions, fince to eftablith it thereenceds only
an opportunity of forcing them once, during ' the
whole courfe of a war; after which, tho’ the troops
that forced the lines thould” be obliged fuddenly to
retire, the contribution has been demanded ; and in
a treaty of peace, if made with any equality, they
¢ muft be accountable for the fum impofed, tho’ not
¢ raifed ; thus lines are of no ufe in guarding a coun-
¢ try from contribution.
“ The 2d reafon, viz. that of eftablithing contribus
tions in an enemy’s country does not hold good. It
is not the parties that fally from lines, but thofe from
fortified places, that levy them. ,
¢ That of facilitating a communication from ene
place to another, continues he, is more appafent, for
thofe who would go without efcort under cover of
thefe lines; but it it is for the fecurity of Convoys,
then that facility is only apparent; for if a prince
reckons what the conftruétion and maintenance of
thefe lines cofts him, and the quantity of troops they
require for their defence, I am perfuaded, that he
would find thefe troops ‘more ufefully employed in
guarding places, efcorting convoys, and with the ar=-
my, than in guarding thefe lines.”
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1 have already obferved, that this author fays nothin
again(t that eflential advantage, of preventing place'%
{urrounded by thefe intrenchments from being invefted.

Such an authority is certainly refpe&able; but thefe
maxims feem to be advanced in a very general manner.
There are lucky fituations, among others, are thofe
from Bergues to Dunkirk, and from the mountain to
Lauterbourg, which being carefully fortified, would
prevent their being forced or penetrated by a fmall bo-
dy of men ever fo bold ; therefore fuch lines would pre-
vent contributions being raifed. : 4

They haveallo the means of impofing contributions ;
for it is not clear, why a party fallying from thence
have not th&fame privilege in that refpeét as others.

Laftly, if, as in the firft cafe, fuch lines join to for-
tified places, thefe places become unattackable 5 and s
as in the other, they join to an enclofed town, but lit-
tle fortified, it cannot well be fupported, but by fuch
affitance. T agree that this cannot be on the Loatre
without a certain number of troops; but are they en-
tirely loft there ? No, fince they cover all lower Alface,
they keep in awe, and even diftrefs a body of troops,
at leaft equal to them, unlefs the enemy abandons all
the country before them. :

The lines from Bergues to Dunkirk have this further
advantage, that even in the prefence of an enemy, the
garfifons_of thefe places, and the adjacent pofts, may
be fufficient to guard, or at leaft defend them.

Every one muft agree, that it is much better to do
without an efcort, than be obliged to take one, were it

D
for no other reafon but that they may be beat ? '
To thefe objettions, M. Feuquieres had added that of
the expence, which he fays, exceeds what the contri-
bution will come to : this can but very feldom be true;
befides other advantages which may be drawn from
them, we muft add, that of depriving the enemy of
that contribution, which they otherwife could make,

cither in money, fubfiftence, or labour.
: IV. The
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1V. The kind ‘of lines, M. Feuguieres moft brifkly

- atacks are thofe, which according to him, have of late
“years eftabliflied a new fyftem of defenfive war. ¢ Ex.
% ‘perience, fays he, has thewn the falfity of this fyf
¢ tem, whichic ,ﬁi}s«‘jnrg inconteftible points,” -

The frft is t'iong‘t we ‘mentioned of armies enclofed
and confined ih ihtrenchments. * An army (adds he)
¢ 1n lines, 'is never compact, becaufe it muft defend a
‘¢ great front, and confequently when furprized in one
¢ part, either thro’ the nature of the country, or the
<« night, which may conceal the enemy’s march, itis
¢ certain this attac can only be fupported by one part
¢ of the army; for the reft cannot march to their af:
*¢ fiftance where the real attac is, ‘but with great diffi-
¢ culty and in column, which is dangerous.”

He afterwards remarks;- that thefe lines being great-
ly extended, and conftructed with the view already
mentioned, mufl. greatly weaken an army to guard
them ; in confequence of ‘which they have been forced
every ime they have been attacked ; and befides, their
exceflive extent preventing -their being f{ufficiently for-

 nithed with redans and 'other works, they cannot be
" good ; that is, they cannot be fortified with fufficient
care. / & 2k | 5 B
1 fhall not pretend to anfwer thefe objeftions, fo folid
in themf{clves, while they only regard ordinary cafes;
I agree, that as to their extent, fimple intrenchnfents |
- of 4 or 5 leagues are not fufficiently fortified“to fecure
an army tho’ equal in number from being expofed ;
but {uppoling a favourable fituation, thefe lines do not
much differ from the 2d kind; we may therefore al-
ledge'in their favour, what we have faid of the others.
The lines of the Loutre (a) for example, are more
than 5 leagues long ; yet if they were in the ftate they

(a) Thefe lines are the fame as thofe of Zifembourg, which Feu-
guicres mentions in hisremarks; Ido not know that they have been
either forced, or abandoned fince 1706, when taking the advantage

~of the ground they were covered by inundations. s 4
: e - might
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might be put in, with lefs than 2 months work, 20,000
men could defend them with fuccefs, againft the mott
AUMErous army.

It is true, they have one of thefe conditions which
Feuguicres afterwards demands, wviz. to reduce the ene-
my to certain places of attac, and it will be difficult,
' even to find but one that is practicable; and tho’ they
are long, yet they fupport as well the only bad place

found in them, as they are alfo fupported by it. -

‘We may then conclude, thatas there is not any kind
of lines, to which we cannot make folid obje&tions, fo

there are none from which we cannot draw great advan-
tages, when art is {econded by nature; I fay feconded
- by nature, sor if they can be flanked and enfiladed, it
is evident they are of no advantage. I am convinced,

~* and fhall always think, that lines raifed in dry, even

and open ground, fuch as a vaft plain, are more dan-
gerous than ufeful, when their extent is more than the
front of an army would occupy in barele. As to in-
trenched camps, we know that Feuguieres did not find the
attac fo eafy, which is equal to an approbation ; Folard
and Senta Cruz mention them, the firdt as a pradice of
the ancients, which we bave left off, for another much lgfs
advantagious, namely, that of grand guards, poftsand
detachments in front; the other as the beft means of
eafing the troops; to be capable of making great de-
tach.==nts ; not to engage but when it is thought to
- advantagé, and not when the enemy pleafes.

V. The chief attention in planning lines, is, as be-
fore obferved, to fupport the extremities, fo that they
" neither can be flanked, nor the enemy attempt it.

This precaution is more or lefs neceflary, according
to the ufe thefe lines are defigned for : if they muft co-
ver a whole country, as thofe of the Lomre, a vaft and
thick foreft, which is yet better for being marfhy; a
chain of mountains with narrow pafles, which are eafy
to be defended ; a broad and deep river, or any fuch .
objetts, are of great utility.

e Thefe
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Thefe advantages are abfolutely neceffary in this re- .
fpect, for they are no guard againft incurfions without
them, and fuch intrenchments, being generally of a
great extent, in proportion to the .number of troops
that guard them, they are almoft only fupported by the
goodnefs of their fortification; fo that the encmy
might not have time to flank them, before their too
weak and much difperfed defenders have time to colledt
themfelves to make them repent of fuch a movement,
even if they were ftrong enough for fuch an enterprize.

Thefe pofitions, both favourable and indifpenfible,

are {carce, I agree, but fuch lines thould be feldom
ufed : as to thole defigned only to cover an army, which
will not come to aétion but with that advakcage, a for-
tified place, a town enclofed with walls, a country caf-
tle, a little wood that may be filled with infantry, a mo-
rafs known to be impraéticable, a river with deep banks,
or muddy, are fufficient : thefe may yet be {fupplied, as
we have feen, by covering the flank by an intrench-
ment with redans, or by felling.
. There are even exaniples that a general, not content
with thefe precautions, has intrenched himfelf in the
rear, and thus fhut himfelf up on all fides, which forms
a new xind of intrenched camp, fortified according to
the nature of the ground; but thefe examples are not
frequent. . :

VI. If in tracing lines we are obliged, at leaft i~ the
principal parts, to follow a camp already fixed, which
{fometimes happens, or that fome village muft be enclof-
ed, which is not fo rare, it is equally neceffary for an.
engincer to know what fpace thould be between the in-
trenchment and the front of the troops.

At Philipfbourg ; for lines of circumvallation not dif-
fering materially from thefe, but in their circular figure,
what is agreeable to one is fo to others ; at Philipfbourg,
this diftance was fixed at about 65 fathoms, and more
was not left between the intrenchment and the village
of Oberbaufen, though there were troops encamped be-

tween
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tween them ; it muft be obferved, that this diftance is
contracted as much as poffible, the better to unite tha:
forces. » : : : ;

M. Vauban, in his treatife on fieges, has fixed tnis
diftance at 100, or 120 fathoms ; this he afterwards ex-
tends from 60 to 120, in his treatife on the artac of
places : it may be dangerous to give more or lefs ; for
in the firlt cafe, the troops will be too far from what
they are to defend ; in the 2d, they will not have fuffi-
cient room to move in, an.d to leave a paffage in their
rear, for a body of troops to march wherever its affift-
ance may be wanted, to fupport a part giving way, ot
too hard prefled : we may then determine this diftance
(unlefs in purticular cafes) from 80 to too fathoms.

As to the parts oppofite the villages, it is neceflary,
in my opinion, to add the depth of the camp to this -
diftance, if the depth does not exceed 60 or 8o fa--
thoms, counting from the bells of arms, or ftandards,

to the {ubalterns tents, or to the kitchens at leaft, in-
cluded. : '

VII. All lines may be fortified in the fame manner,
not excepting thofe of circumvallation and counterval-
lation, they only differ from the reft in their ufe.

The common and almoft univerfal me- o
thod is to flank them by redans. Inopen ;gel i
ground for thofe of circumvallation, M.
de V.=:tay allows 120 fathoms, from the point of 1 re-
dan to tiat of the next ; 30 fathoms for the gorge, and
22 for the capital ; which makes the faces about 27 fa-
thoms: it was thus we traced thofe at Ke//in 1733, and
nine years afterwards at Nider-Alteich in Bavaria.

The flanked angle of thefe little worksis 68 degrees
34 minutes, which is open enough ;. but fuppofing the
lines of fire to fquare on the faces, as their angle with
the curtain is 34 degrees 17 minutes, they pafs more
than go fathoms before the middle of the curtain, and
do not crofs the capital of the oppofite redan but at 49
or 50 fathoms from the poini.

It
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It muft be further obferved, that fuppofing, as we
generally. do, the range of a mufket 120 fathoms, the
collaterax‘ fires, 'foFar trem croffing on the capital, leave
mote than 7 fathoms between: the 2 neareft.

Thus, reckoning the range of fhot as before, and
fuppofing alfo that the foldier fires directly before him,
each curtain forms the bafe of an /o/celes triangle from
30 to 31 fathoms perpendicular, which is not Hanked,
and before each redan there is a fpace of 30 fathoms
broad, communicated to another of the fame breadth,
by a paﬁ"age of rvor 12 fathoms, which is not raked

'from any part; this will be better underftood by the
plan annexed : laftly, the ditches have fo obhque a de-
fence, th'kt it is evidently of very little eﬁ”ec,‘t =

From my fr qdom of explamm&ﬁ yielt, ‘irope it
will ‘not be ttempt: the ¢ txe, a:n e that
would-as ill become me as I dereft ir: I quote and ex-
amine with fincerity ;. Tet the Judmous reader decide :
my own inftruction, and that of 'my brother officers,.
is, as I have already declared, my only motive in dif-
euﬁibns of this nature. -

So far from entirel g rejecting a met od adopted by
fo great a'matter, and {o univerfally received, I'readily
allow it is fuﬁiment, if wefuppofe alarge train of ar-
tillery ; ‘in effect, the moft of thefe inconyeniencies dif-
appear by this means ;: cannon commenly placed in the
redans, make itsprincipal and almoft only defenr=, .nd:
not firing at' randqm as fmall arms do, ¢ {e obhquity of
the faces 1s not fo gféﬁt g defelt. oo

- We may yetalledge in favour of thxs Inet}ibd that a
front of 120 fathoms has only 144 of parapet,' that is,
one fifth more ; which isan advantage; efpecially when
we are diftrefled for_time, want of workmen, or have’
few troops for the extent of the parapet wefhould line :
yet thefe. .advanta s do not balance g'ne defeét of the
oblique fires ; and {paces not raked by,@g ﬁfe, which-
We are commonly ol hged"tar~ have in moit field forts;
: 3 fhould

‘:*I_w“,.,__..‘...aé-"‘"-"\»
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fhould be regarded as very effential defeds, and even
inexcufable in all cafes where they may be avoided.

VIIL After this declaration, or rather repetition, [ .
think I may advance my own fentiments : experience
has oft convinced us, that a moderate genius is fome-
times capable of adding, and even perfecting the dif~
coveries of a great man ; if the reader knew how well
I was convinced of this maxim, I fhould have no rea-

fon to fear being fufpected of prefumption.

I have remarked 4 principal defeéts in the common
method, and fthall here mention them.

1ft, The middle of the curtain is not flanked, butat
30 fathoms diftance in front. ;

2d, The diretion of the neareft fire does not cut
the capital, but at about 50 fathoms from the flanked.
anodes ; : e .

3d, The lines of defence being more than 120 fa-
thoms, the fire which exceeds that diftance may be
efteemed as nothing,. :

4th, The great obliquity of the redan with the cur-
tain hinders the ditch from being defended.

I greatly miftake; or a very little alteration will re=
medy the whole. :

- It 1s only to brake the curtain in the mid-
dle, fo that the faliant angle fhall be on a
line with the points of the redans, an ope-
_ ration =~ »lain, as eafy in prafice. .

The angle of the face, with the demi-curtain, being’
only 98 degrees 14 minutes, the parts reciprocally de-
fend each other-every where at a proper diftance by a
~crofs fire, and the ditches are alfo defended : the middle
of a ftraight curtain, which we never attac by choice,
does not here collet all the fires; they are thus diftri-
buted more equally, and even trebled towards the fa-
liant angles, which are the weakeft parts. -

1 cannot here omit one refle@tion, {o juft and evident,
that I regatd it as 2 maxim. The quantity of fire that
€an be-drawn from any work, let us do all we ci.ln; 1§

eter-

Plate. XV IL.-
Fig. 2.
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determined by the greatnefs of the extents it is then
only required to diftribute it equally, or in proportion
& the' feveral parts require; which I think is here
done. , N

Let us fee at what rate we gain thefe advantages.
The front being always fuppofed of 120 fathoms, has
154 of parapet, thatis, 1o more than the common me-
thod; I fhould alfo remark, that the rentrant angle
will not be feen, whereas it was difcovered, at leaft ob-
liquely from part of the oppofite face. The connoi-
feurs may judge of the impurtance of this inconvenien-
cy, of which I fhall fpeak more in chap. 13.

Osservarions on the fixth Chanter.

The method of making lines, fecuring pofts, and.
intrenching the camp of an army, is here confidereds
allo the reafons for and againft this practice; it is
difputed by military authors, whether an army re-
trenched, or covered by a line, fhould receive the ene-
my in them, or march out and meet him. Many ex-
amples are given in favour of the one and the other:
but as this is too general a queftion, it would be ridi-
culous to fay that what may be done on any particular
occafion, muft allo ferve on any other : the only way
to decide this properly is to come to fuch particu-
lars, as will enable us to Judge, with fome degree of
certainty, when and when not the lines thould be de-
fended. When the intrenchment is very - extenfive,
fuch as circumvallation lines, and the troops have not
an open or ealy communication with one another, or
clfe are confined in their motions, it is very dangerous
to wait for an enemy in them, tho’ he is much inferior
in number ; becaufe he makes. his approaches in the
night, alarms the whole line by feveral falfe attacks,
IO cover or conceal the real : whereby every part of the
line muft be guarded alike ; and one part may be car-
ried, before any troops can be fent to reinforce thofe
who are attacked. Thus the point being carried in 1

gt  placey



place, the defenders fall into confufion, or fo difheart-
ened as to give all over for loft, and retreat;wherever
*hey can. - Many examples prove what has been here
faid ; for inftance, Prince Eugene with 18,000 men
drove 72,000 French outof their lines before Turin.
When a general is obliged to be upon the defenfive,
becaufe the enemy is fuperior in number, and in the
goodnefs of troops; or to guard a pafs that leads into
a country he is to defend; it requires little fkill to
know, whether he fhould retrench himfelf in an ad-
vantageous poft or not. If a general intends to en-
gage the enemy, but not without having the advantage
of the ground, he will naturally pitch upon fuch a fi-
tuation, wnere his flanks and rear are {fecure, either by
the nature of the ground, or by works that are to be
made.  As to the front, he will either fecure it with a
good intrenchment, leaving proper openings, fo as he
may march out in a large front, or elfe make feveral
‘{teps, for the infantry to march over the parapet in or-
der of battle, and openings for the horfe only to march
out. Sometimes the front is fecured by raifing redouts
at proper diftances, with artillery placed in them ; orif
villages are in the front, they are to be retrenched, and
lined with troops and artillery. This M. Saxe did at
Fontenoy ; where that village ftood in the middle of the
front, Anthoin on one wing, and the woods of Barray
on th~ ather; the wood was covered with felling of
trees, and had a redout in it, and the villages covered
by parapets and batteries. When no convenient pofts
are to be found in the front, redouts are made, as the
Ryffians did at Pultowa againft the Swedes; though the
laft took fome of the redouts, yet the great lofs they
fuftained from their fire was the occafion of lofing the
battle, 3
If it is neceflary to guard a pafs, or a particular poft
againft a fuperior enemy, a good intrenchment is then
neceffary ; but this cannot be done withcut a favourable

fituation, fo as the acceffible part may be well guardecé
- = and
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and defended, otherwife the enemy may form feveral
attacks, 'Both in front and flank, with a fuperior num-
beY. If there beonly one acceflible part; and that well
retuenched, tho’ the enemy fhould force them by their
{uperiority, yet as this cannot be done without the lofs
of many men, the advantage will be on the fide of the
defenders, provided they can retire with fafety. Con- .
fequently the retrenching an army is, generally fpeak-
ing, advantageous, and oft abfolutely neceffary. 2
The chief objettions of authors againft a retrenched
camp are, thatthe army in it is confined inits motions,
and cannot come out but in a fmall front; whereas the
enemy, being at liberty, may hazard his motions as
much as he pleafes, without any danger ofuuffering by
it, and attac either in one place or other. As to the
firflt, it 1s fuppofed the army has fufficient room for
moving with eafe to what part they find neceffary 3
and as to the 2d, the works may be fo contrived, cither
to march over the parapet in order of battle, aswe have '
mentioned already, or to leave proper openings from
diftance to diftance, fufficient to march out in large bo=
dies: to prevent the enemy. from availing themielves
of thefe openings, ‘a traverfe is raifed inwards, {o as to
cover them againft the enemy’s cannon, or prevent
them from forcing their way through them s and for a
greater fecurity cannon may be placed on each fide to
Hank them, which being loaded with grape {br, will
foon make them tired of their attac. e
Intrenchments or lines are made al{o to caver a place
indifferently fortified, and -which fometimes contams
the principal magazines of an army, Orto cover a con=
fiderable extent of ground, to prevent an enemy from
entering into the country to raife contributions.  Some-
times an army is obliged to retire before a fuperior oF -
victorious enemy 3 in fuch cafes, by intrenching itfelf
near a town or village, for the fake of quarters for the
fick and wounded, or to form new magazines, becomes
neccilary, provided the place cannot be attacked but
‘ on
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oh that fide; an old wall, or a ftrong building to place
men and artillery may be of great ufe. This is the cafe
at Dunkirk, which has an intrenched camp on the Jand
fide, furrounded by canals and marfhes, and may con- °
tain 25 or 30,000 men conveniently. This camp co-
vers the town entirely, which might otherwife be at=
tacked by a finallarmy. Lines have been made in ma-
ny places of feveral miles long, gencrally covered, in
part by large rivers, and from one fortified place to an-
other ; but their defence becomes very precarious, ex-
cept the attack can be reduced to certain places; for
fometimes they have been forced with very little diffi-
culty; and at others, tho’ the enemy has penetrated
them, yet has been obliged to. retire without being able.
to effect his defign. The advantages of thofe lines de-
pend on proper fituations, the difficulties of penetrat-
ing them undifcovered, and on the capacity of the ge-
neral who defends them ; fo that nothing certain can be
faid for and againft fuch lines, Without being upon the
fpot to fee what can be done to fecure them. ;

The different figures given to lines or intrenchments
require particular confiderations: If an army is already
incamped, the engineer muft make his works conform-
able to the fituation, and take care to have {ufficient
room between the line and the front of the camp, for
the army to draw up in order of battle, in cafe of an
attacks e rifing grounds within cannon-thot muft be
occupied either by the line itfelf, -or by. fome derached
works, whofe communication with the line is fecure ;
orif a river is at hand to form an inundation, {o as the
enemy cannot poffibly drain ic: all poffible advantages
muft be taken that the ground can afford ; which re-
quires more fkill and knowledge than generally ima-
gined ; and not to be found, butin an engineer of the
firft rank.  As there is no fituation, but what is ftrong-
er by nature in one part than another, it is therefore
_neceffary to fortify the weak part fo much more, asto

make its approach of the fame difficulry as the others.
G2 ‘When
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When a poft has fome natural advantages, the coms
mok lined with redans, at 120 fathoms diftance (fuch as
fig a. plate 17.) will be fufficient ; but to fuch parts as
can be approached without any natural obftacle, fuch a
line is infufficient. Sometimes the fame fort of ‘lines
are ufed, with 2 or 3 ditches before them, and the in-
termediate fpaces are made full of round holes 7 or 8
feet deep, with ftakes drove in the middle, as may be
feen in the 2d plate of my aTrac and pEFENCE of
places ; and fometimes thefe lines are covered with de-
tached works, fuch as redouts and lunettes, Our au-
thor propofles 2 different methods of making lines
ftronger than the firft, as in fig. 2, 3. plare 17. they
however differ only in the length of the branches, which
form the faliant angle. :

The author propofes as a maxim, that the quantity
of fire or defence that can poffibly be had from a work,
s always in proportion to'its extent ; and therefore 1t re-
mains only to diftribute the fire equally every where, or
proportionally to the exigency which fome parts require,
one more than another : this is certainly true, in general,
not only in lines, but in all fortifications ; but then this. :

_maxim cannot always be obferved ; for fometimes the
figure of a line is fo determined by the nature of the
ground, as not to be changed for a better, without fall-
ing into fome confiderable miftakes. Suppofe, for in-
ftance, a river pafies before the camp, its windi.gs muft
be followed, otherwife an cnemy may pafs it, where
it is fartheft diftant from the line; or, fuppofe a bank,
or rifing ground, itis plain the flope muit be followed
every where, or elfe the enemy may approach under co-
ver; in thefe places, which cannot be flanked by the
line, therefore, general maxims muft be followed, when

no other obftacle intervenes ; and confequently, an ex-

pertengineer will chufe, amongft the various difadvan-.
tages, thofe that can be eafieft remedied. :

CHAP:V
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CHAPRG B R. mup SEV ENIH,

1. New fehemes of lines, with redens. 1. With Tena-
tlles. TIL. More -perfect. 1V. With indented works.
V. With redans and luncites, their inconveniency. VI.
With tenailles, and lunestes. N1 With broken tenailles
“and lunetles. :

I HE alteration of the forementioned fres of

the curtain produce another very confiderable,
which is that each front, being {ufficient for its defence,
becomes in a manner a whole front. To explain
myfelf, + o5

The front of a fortification, with_regard to the de-
fence, is a collettion of lines, contrived {o as recipro-
cally to flank each other ; according to the common
method, the curtain only fires right before, and the 2
faces which terminate it, are the only parts that have,
or are defigned to_have, this property, the front can-
not be complete, thatis flanked throughout, if not com-
pofed of the curtain and 2 faces.

In the new plan, if the face defends the demi-cur-
tain, itis alfo equally defended by it; {o that fuppoling
thefe parts were detached from the reft, and that they
-cannot be attacked in the rear, they will be capable of
fupperring themfelves. : ;

From thence, we may conveniently give PR
more diftance from one redan to another, but g7 ", "

I would in this cafe alter the conftrution ~ °
from the middle of one to that of the next; allow 150
fathoms, that is, 1 4th more, which certainly 1s the
greateft length to be given: as to the fire of the faces,
I would make the capital of the redan (which alfo ferves
~as a perpendicular to the brake) 1 5th of the front, and
t fathom more than half the capital, for each demi-
gorge, : >
&3 T his
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This fathom is to prevent the flanked angle from
beigg toq acute 3 which, without it, would be only 59
degrets 22 minutes; and now it becomes 63 degrees
24 minutes, that of the face with the curtain g9 de-
grees 54 minutes, and the length of the face will be
more than 28 fathoms, : ; i

This method 1s preferable to the old, by the diretti-
on and diitribution of the fires, and the fhortnefs of the
lines of defence, all points equally effential. It does
not much gxceed it in refpect,to work, fince the extent
of the parzpet does not exceed the length of the front,
bat by about 35 fathoms, thatis, only 5 fathoms more
than 1 sth. e

1I. Thefe brakes remind me of the manner I traced
an intrenchment of about half a league long, at the
camp under Landas, in 1745 it was not the beft I
ever made, but it is more generous to point out ones
own faults than thofe of others; 1 need not fear being
{ulpetted of magnifying them, and one is lefs embar-
rafled for rthe turn and choice of expreflions.

I'was willing to follow, as much asI could, the fide
of a bank, about 2 feet higher than the meadow, my
{cheme was alfo to bring the river Quiech 1nto the ditch,
I received my orders on the fpot, and it was to be traced
out immediately. G

1w xyip 1t occurred to make it in form of plain
‘];‘iit.e 1:\V1U.- Tenailles, or {wallow tails, which ,ft;PcI')aer

€ the beft, having fewer faliant angles, and
thefe faliants being very obtufe, were in no da nger of bes
ing wafthed away by the water. ‘ gk

~ As to the fortification, I knew that the perpendiculars
of 2 lines, which formed arentrant angle, croffed each
other: I made no farther refle@ion, and fixing each
front at 120 fathoms, the work was quickly picketed
out; I forgot what I allowed for the perpendiculars
but fuppofe about 1 4th of the front, and on this fup-
pofition I will examine my plan, i

The
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. The faliant and rentrant angles by this were 126 de-
grees 52 minutes, confequently the direftion of the -
qearelt fire, fuppofed to {quare, forms an angle ol 36
degrees 52 minutes, with the branch it fhould flank
{o that by this obliquity there muft be 14 fathoms,
where it does not touch the capital, and even fuppofing
it long enough, it would curit at about go fathoms
from the faliant angle.

1 fell then into all the errors I have found in the
common lines with redans (except that of the curtain)
without gaining any thing more than 16 fathoms of ex-
tent by the Tenaiile, and being lefs liable to be hurt by
the current of the water: for giving 8 fathoms more
to the perpendiculars, than what is allowed to the ca-
pitals of the redans, it is evident I was farther diftant,
at leaft in the rentrants, from the edge of the bank I
wanted to follow. . ‘ v

If the difpofition had not been changed, which hin-
dered the execution, I fhould not have been the laft
to have perceived, that it would not have anfwered my
intent; yet I thould have difcovered it tao late. How
came it about ? Becaufe I had not time to trace my plan
on paper, to éxamine the direction and range of the
fires ; a confufed notion of the rentrant deceived me ;
T rejected the common method, defigning to give fome
lines of better effe®, and I made them worfe, or at
leaft —-ry indifferent. : :

" The lame caufe has, and will oft produce the fame
effefts. On thefe occafions, we have feldom leifure to
draw our plans, which would be a great advantage. A
number of maxims, examples, analyfes, &¢. in this
fcience, would fupply that defeét ; but how are they
to be obtained ? We do not ftudy this fubjeét in fortifi-
ed places, becaufe the obje&t is not before us, and there
are no books that treat of it. As to what we fce in
time of war, fatigue, different applications,,and‘vari-'
ous other caufes, oft hinder our examining them fo mi-
nutely as to gain any knowledge: befides, whateyer
i il G : affinity

"
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affinity there may be betwe eld fortification and that
of places, the laft is not fufficiently clear to explain
whay beldngs to the forme R CIPRRER el
1LY experienced,. as 1 - be feen, what I have ad~
+ vanced; for if I had bettes known
the Tenailles, or had time to examine-them
compafles in my hand, thefe faults could: not e
efcaped me; I fhould readily have found from whence
: they proceeded, and perceived that to have
E“ezxvm' remedied them, I need only to have fhort-
B ened the front, and diminifhed the opening
~of the angles. PRI
1 ufe both thefe means in the 2d
but 100 fathems, and the perper :
front : the line of defence mak gleof 22 degrees
38 minutes, with the branch it fhould flank, and it cuts
the capital at 41  fathoms from the faliant angle, fo
that the columns of fire of each ront, after re¢iproca
ly crofling each other, crofs 'a_ljﬂa;ph". _Aéﬁder{ble part
of 1 of thofe angles, with 1 6f the €olumns of the
next front. L i N A
The extent of this figure, as in comi li
ly 1 5th more than the right line. = I
to compare the other advantages of ¢
fhall only add, that this plan would’
{wered my fcheme of keeping clofe
bank, than that I defigned, as_ i
pendiculars would confequently have oblig
treat farther from it. -
I1V. Indented works, fuch as :
2d intrenched camp of Ruffenbeim,
new kind of lines; we fhall ex the
and the effect we may expect from them.
Divide the whole front into parts of 60 fa-
thoms cach; let fall a perpendicular from
each of thefe points, of r 4thof that meafu,
of 15 fathoms; draw the branch from t
perpendicular to the fummit of the next;

plan. Th f[ox}t ‘i
icular the 3d of the
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fathoms, onthe foot of the branch, for the part that is
to flank that branch. 2 3 \
. The angle of the flank, with the branch, 1V - ply
be gr degrees 21 minutes, {o that the line of defence
will pafs but 5 or 6 fathoms from the adjacent flanked
angle, and as that will only be near half the range of
the f{hot, it willcover the angle of the next branch op-
pofite the flank. s : -

Thus there being no part that is not defended by =
preceding flanks, the length of thefe flanks, which is
no more than 14 or 15 fathoms, appear to me fuf--
ficient. : i

Thefe columns of fire, following each other, and
doubling towards the middle of their range, have an
uncommon effect, which is ftill greater, as it muft be
allowed,  that when a diftant defence begins to weaken,
itis neceffury go procure a 2d nearer.

We may alfo reckon among the advantages of this
fcheme, that the faliant angles double in number to the
common method, and flanked at half mufket-thot, ad-
vancing very little into the country, are lefs expofed to
the enemy ; thaton account of thefe fmall projeétions,
and the thortnefs of the branches, it is eafy to follow a
determined line, and to reap all advantages of the con-
figuration of the ground; that it is the only plan, in
which adiret fire runs parallel throughout and without
interruption, and the only 1, 1n which the fires are
equally diftributed. :

Tho’ thef€ indents may thus be continued from 1 end
of a line to the other, 1 believe it will be better, for
the reafons I fhall give, to difpofe them otherwife, fo
as to form a faliant angle by 2 branches, equal to the
others, at every 400 fathoms, which faliant angle muft
be flanked by 2 redans, and that each extremity be ter-
minated by a baftion.

I would fix the middle of the gorge of the baftion
20 fathoms from the point where the extremity of the
branch falls on the line; its flanks I would elevate{ the

: ane
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way, and of the fame fize as the flanks of the re-
afls ; then draw a line from 1 thoulder to the other,
On&‘: niddle of which line, elevate a- ‘perpendicular
1to 1 of thefe parts, and theextremity will be the
point - of the fanked angle, whxch thuswﬂl alyvays be

right.: :

T :iggivantage I here propofe draw from the
flanks of the'baftion the fame fire &em;,_ all arms, as
from tﬁe others, and from the : face, whei ‘propofe -

artillery,. a fire which cmﬁiﬁ" in fromi fhoul d1 ferve as
the firft: defence to the line. .p;,« =

Hence, the fires of the g.gd:)ﬁccnt ﬂanks c:;fs before
the - middle of the 00 yms, that is, before the

part fartheft from the baftions, and confequen ly from
the arciller Y5 and has m6f§ occafion for tth aiﬁﬂzl
ance. ¥

Tho’ the faces of thcfe bﬁﬁlons are feen Iefs obhque-
ly from the curtain, than thofe of the redins of the
common. method, Tallow they are the mﬂ&ldcfe&lvc
parts; but befides their batteries which rend€r them re-
fpectable, if we would no§ ake the anole toa acute,
Afor fear of Eakmg them zﬁ ong, we may render cheir
Jccefs very ifficule by p ades, fcllmg, _or breakl'
ing the ground in holes or wells.

Suppoﬁno the line entfgely indented, as we dtﬁ’ in the
beginning of this article, the extent of parapét' does
not exceed a right line, “but by about 11 fathomis™ feet
in 60 fathoms, whichis not a fifth ; but if we follow
this plan entirely, it will exceed betWe;:n 84 and 8 5 fa-
thoms in the front ‘of 400, O s ;

“Thefe lines pleafe 'me much, were it only becaufe.
the repetition of the flanks, by their proxxmxt% double
the t{‘efence and render it more effeétual. T further ob-
ferve,” that the artillery being, by its pofition, out of
the line, it may if necefTa.ry graze it, or very nearly s
an advantage which none of the beforemenuained me-
thods have. e A

P *~anm HE  There'
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~~ There are circumftances where works are inclofed in
the line, to favour the rallying of the troops, if ne-
ceffary : to effect this, itis fufficient to detach the Taf
tions, and intrench them at the gorge, but they riuft
be conftructed with a ftrong profile, and furrounded
with pallifades, or wells funk in the ground. :
V. What Folard propofes in his excellent com=
mentaries on Polybius, may give an idea of a quite dif-
ferent conftruétion to the preceding 1, tho’ the intent
of the author was only to {trengthen his fortifications
by an augmentation of wérks, ¢ It muft be obferved,
¢ fays he, above all things to make advanced redouts,
¢¢ or arrows, at every 30 or 40 fathoms, and their com-
¢ munications fhould be between 2 banks or parapets,
¢ well pallifaded on all fides, and fo, that 4 men may
¢ march a-breaft, or in front, between the 2 banquets.”
* It could be withed, thatfo learned an author had en-
tered into a greater detail on this fubje&; or at lealt
given a plan of his fcheme; all that can be concluded
from thence with certainty is, that he fuppofes lines
with redans traced in the common method; from
thence we may judge of the advantages and difadvan-
tages of his {cheme. ; :

‘We muft then fuppofe a lunette advanced :
30 or 40 fathoms before the curtain of 1 of Eﬁtelxx'
thefe fronts ; for it is before the curtain he a8
places them : what is the confequence ? That all, or
nearly all the fire of the adjacent flanks, enfilades the
gorge, - or fires obliquely on the -faces. 1 fuppofe, that
this diftance of 30 or 40 fathoms is taken from the
gorge, and not from the flanked angle of the work, or
elfe the lunette, iIcarcely projecting beyond the faliant
~angles, would not have the intended ufe.

With regard to the'ufual method, if redans
_are fo obtufe, that the lunettes may be defend- g’i”ezxx’
ed and not battered, from whence are thefe Bl
redans and the curtain to be flanked ? :

t
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It is true, . the communications fire upon the whole
faces of the adjacent redans, in either cale; and if fuch
woeks afe made before all the fronts, the relt of the
ﬁgcwii‘l defend the ground, before the communicati-
ons next to them : this fire is certainly more dangerous
to the enemy than to the defenders ; yet nothing is more
incommodious than to be expofed to it.

It may therefore be concluded, that thefe lunettes,
tho’ good' in themfelves, cannot poffibly be ufed with
lines traced after the common method. ;

Permit me to make one fhort digreflion, the exam-
ple of the author I quoted authorizes me. An officer
who can converfe well of war in general, if he is not
an engineer, has not the fame force of . argument,
when he comes to touch on any part of fortification;
which equally confirms me in what 1 have before quot-
ed, wiz. that it is very dangereus to advance any thing
on thefe fubjects, that we have not proved by {cale and
compafs. )

To return to the lunettes. All the effe&t we may
expect from them, efpecially from their communicati-
ons, fo proper to command in the rear, may be obtaine
ed, by finding a method of ufing them without in-
convenience. ' :

VI. The whole then confifts in flanking their faces,
and direéting thefe different fires, fo that they may not
be hurtful to the other parts. ;

Thefe faces have no other proteion to afford each
other, than a fire greatly advanced before them : they
are at too great a diftance from each other to obtain a
grazing defence, therefore it 1s not from thence we muﬂ
expet what we want. :

One line only, whatever inclination we
may give it, cannot flank the lunette and the
intrenchment : were we not convinced of the .
dangers, and {mall effe@ of defences badly directed,
er very oblique, we could not deny that the diretions

: of

Plate XX.
Fig. 3.
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of thefe fires are too fcattering to part from 1 and the
fame point.. ; : iy T

‘Since then 1 flank is not fufficient, let us endeavour
to obtain 2.  Cut the front (fuppofed of 120 fathoris)
into 2 equal parts by a perpendicular; give 35 fathoms
to the brake of the branches; 18 to the demi-gorge
of the redan, and 25 to the capital: to conftruét the
lunettes, fet off 60 fathoms, on the perpendicular pro-
duced beyond its interfection with the front line ; draw
the faces of 25 fathomslong, and fo as when produced
meet the branches within 20 fathoms from their faliant
angles. :

‘The capital of the lunette will thus be cut by the
line of fire, at a little niore than 3 fathoms from the
flanked angle ; fo that this piece will be defended on
each fide by 20 fathoms, and the branch of the in-
trenchment by 22 fathoms, of a fire almoft grazing,
which is all that can be defired. g

There remains only the communication to trace; cer-
tainly not the moft eafy part. The enemy cannot there:
be well difcovered but in front, by a part equal to its
bfeadth : befides, if it is raifed too much, it isevident
it will mafk the fire of the branches, and if funk, it will
not command enough, and be plunged into from the
ground without. ' ‘

To guard againft thefe inconveniencies, I give only
15 feet for the paflage at the gorge of the lunette, and
increafe it to 30 where it meets the front line. ;

By this obliquity I hinder the fire from grazing too
near the faliant angles of the retrenchment, and have

. the advantage of oppofing an enemy, when entered by
the oppofite extremity, with a front more than double
theirs, but as it is an angle, and confequently cannot
afford all the fire neceflary, T would raife a traveric
floped in a glacis, at the beginning of the communica-
tion, ‘and make little branches on each fide parallel to
thofc of the redan, as in the plan, : .

: s
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~ As to the elevation, I would raife the ,tép 3fee£ frorm

fequently mic
pofed to the fire in the #ear; the other, that the lefs
the communication, is covered, the more it will be
plunged into from the bradches of: the intrenchment.
- It 1s’ impoffible” to' hinder 2 lines, parallel to '
other, from ' batterine, one ‘another at right angles s’
therefore 1 communication always fires on the next, and
I know no other remedy, butrgo place luncttesagevery
other front only. Thefe flanks would then ceafe to be:
dangerous to each other, and would prote&t the inter-

mediate front-by a reverfe fire, which may be fhortened
" {fome fathoms, if we would have it better defended.
VIL Thefe Kind of lings is already fufficientl
plicated, | yet when we have more time: than n‘g«feﬂarfy
for the effential difpofitions, and the troops not fatis
with {ervice, it may be prudent in a gcq@}‘iﬂﬂﬁf find
inethods of prolonging their employmenty befides the
utility that'would refult from this forl%c fecurity of
the camp; it is certiinly the moft agreeable method of
preventing deicition, ficknefs, and  the diforders,
which idlenefs expofes a {oldier o3 fo important a fub-
Jedt requirgsaierions Artentiof® - S S s
Thefe {chemes, {peculative as they appear, may be
diﬂicult*;o,puawmpgqéﬁec“e ; or if they have faults equal
to thofe of the common method, or even more|cffen-
tial, it will be always neceffary to mention them, to
give them  their full career, and fhew_what variety a
fubje&, hitherto teatedin fo plain and uniforma man-
ner, s fufceptible of. . T would therefore propofe the
e B s ..t enlarge-
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enlargerhent of the work i in v1cw, tho it were as con-
ﬁderablc as it is otherwife. - &

The figure. being traced as before, except
the redan, which is “here left out, draw a line ?;l“te X&
of defence from the flanked angle of one of = *
thefe branches, toa point on the other, 45 fathoms
from that branch; from a point, 20 fathoms on its ex-
tremity, let fall a line perpendicular to the other line,
which will be the flank; this point at 20 fathoms alfo
feryes for the élreéhon of thc faces of the lunette.

This alreration is trifling in itfelf, it is no more than
a brake of 25 fathoms bafe, yet produces a very great
one in refpeét to the fires: according to the firft plan,
thofe of the *branches crofs all on the rentring angle,
they cover it entirely with a parallel fire, and are > crofied
by that of the redan; but we are obliged to leave one
{pace vacant, that would batter the lunette. Accord-
ing to the other, a different direction is given to a con-
fiderable part of the fire which is directed towards the
flanked angle for the fires of the new brake, the one -
part cattmg the capital of the fame branch, and the
other grazing the oppoﬁue falzant, czofs with the other
defences. s

We here employ all that {pace, whlch for fear of fir-
ing on the lunette, we were obliged to leave vacant in
the firft plan: this circumftance, that efpecially of the
2 additional columns of fire, which cover the faliants,
fhould recommend thisplan, as well for uﬁnor lunettes,
as for forming a plain intrenchment.

‘This does not prevent us, even in the cafe we are
{peaking of, from making good ufe of the other. We
fhould, as I obferved, only place thefe advanced works
inevery other front, and the intermediate front will be
very well traced after this plan, The large columns of
fire which cover the rentrant, ferve as a lunette for its
{ecurity ; the faliant angles will be well defended, fince
being common to the adjacent fronts, t hey will be crof-
ded by 4 columns of fire, ' ;

¢
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It appears then by the broken Tenailles, and by the
Joubler and treble flank,’ that this branch of ‘military
architecture, is as.capable of producin > as {trong fortie
fieations as that of plg’?és»ﬁl.‘z\_ St g o :

P i & 4 S .
OerservaTions on the fevent b Chapter.

The various methods of’ conftructing retrenchments,
according to the different fitvations and circumftances,
is the fubject of this chapter. The author endeavours

57 o o e { - Tigaes £
with candor to difcover the advantages and difadvan-
tages attending fome fﬁrtsg ‘of ‘works, not even {paring

his own miftakes: thqéﬁ“gure@m" plate 18, are proofs

of his impartiality; thefe_ were works he intended to
make, beingin a hurry, and not having fifficient time
to confider their forms, he fays, had they been execut-
ed, they would have fallen into all the defeé@ts of the
common conftruction.. It is'feldom that an engineer
has time to make aideﬁgd. of his’ projeét; without
which, (the author is lof opinion, defets can fearcely
be avoided s not confidering 'that more is requifite than
what can be learned by pgzé:}i;&e;::_z:mtqénccive a
true idea of lines varioufly conftrutted, they fhould

be traced on paper, and cxamined leifurely, either in
winter quarters, or when nothing elfe is to be done in
the field. When an ’-jenfgincer\g" once upon a fpot of
ground to be forrified immediately,- he fhould at firft
fight, know how to trace the different patts, {0 as to
make the beft defence circumftances will&al@pwg o
_ The author, with littlereflection, might
g eafily have feen, without tracing the works
on paper, that by making lunettes before the rentring
angles, clofe to the ditch, whofe faces being perpendi-
cular to the branches; thefe very lines, imperfect as
they now appear, would then have had all the defence
he could have dcfired, and H‘g.g;; taken up the high
ground between the lineand the river, ~ =+
Having thewn the little defence thefe lines are capa-
ble of, he gives fome in plate 59, which are of a more
ol . perfect
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perfe&t conftrution; their fides are indented, and form
a faliant angle in the middle, with baftions at the an-
gles of the polygon.. &iﬁ,fis certain, that the middle -
part of the frontis ftrongly defended, bur the baftions
have no defence that I can find; and as the eénemy will
make their approaches in the capitals of the baftions,
as being the weakeft part, and not in the middle of the
front, .as the author fuppofes, .all this great defence is
of no confequence. It is ftrange, that the author fhould
negle& the moft effential maxim in fortification, wiz.
to make all parts equally ftrong, and on which the
true art of fortifying irregular places intirely depends.
He feems to be fenfible of this defeét, and pre-
tends to reraedy it, by placing artillery  upon the faces
of the baftions, and felling trees, or making pits with
ftakes in them; but fuch trifling obftacles as thefe are
foon removed, unlefs they are fupported by a ftrong
fire, which is not the cafe here; nor can the artillery be
of any ufe, except it was placed upon the adjoining
parts of the branches, where indeed it might flank the
baftions, tho’ very obliquely ; afterall that can be done
to remedy thefe defeéts, this' conftruétion is, in my
opinion, not fo advantagcous as thofe marked fig. 2s
and 3. 1n plate 17, tho’ the work is greater, and the
conftruction more intricate. _

In plate 20, are different conftructions of retrench-
ments, of which the firft and 2d are imitations of M.
Folard, which our author thinks are not fo well explain-
ed, as {o able a writer might have done; and therefore
he fuppofes the common conftruétion as to the lineg
themfelves ; in regard to the lunettes, they could not
well be nearer' the curtains than he has placed them,
becaufe they would not clfe anfwer the ends propofed,
as projecting but very little before the other works:
and it they are placed in this manner, the fire of the
adjacent flanks wall enfilade their gorges, and defend the
‘faces but obliquely. S R
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It is not fo much the fituation an author chufes to
plece a Wwork in that is to be confidered, as that which
the figure or nature of the ground requires : therefore
thefe lunettes fhould, in my opinion, be placed fo near
the curtains, as to defend the faces nearly direftly, and
fo conftructed, as to be reciprocally defended by thefe
faces : in this cafe the works would be as ftrong as their
nature will admit of : as to the luncttes not proje@ting
before the other works, it is rather an advantage than
otherwife ; fince, the defence of a work weakens in pro-
portion as it projects beyond the reft ; and it is always
at the moft faliant part where the enemy makes his ap-
proaches. This however fuppofes the ground to be
every where even, or upon a level; but when a rifing
ground happens to be before a part of the line, that
might be an advantage to the enemy, either by makin
his approaches there under cover, or if he fhould get
pofleflion of it, to raife a battery, or a fort to annoy
the trenches: it is then of the utmoft importance to
raife 2 good detached work there, and to make a fecure
communication from it to the line. The author makes
a digreflion as to the abilities of officers, in refpeé to
eéngincering ; where he fays, tho’ an officer writes ever
fo well upon the different parts of the art of war, which
he had an opportunity to know by experience ; yet
when he comes to treat upon fortification, what he fays
€annot always be depended upon ; which is as much as
to fay, that engineers only are qualified to write upon
fortification. Though an officer may perhaps not be fo
well acquainted with all the minute particulars ; yer, as
it is his duty to underftand how works are to be defend-
ed, and how to intrench himfelf upon particular occa-
fions, if he is otherwife qualified, he may write upon
that part as well as an engineer, '

The 3d fig. in plate 20, reprefents the fame work as
the 2d figure in plate 17, with this difference only, of
baving a lunette before the redan; for what reafon he
places this lunette {o far from the redan is not eafy ;0'

% €
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be guefled : for if their faces were only about 5 or 6
fathoms from thofe of the redans, and perpendicularto
the branches which form the faliant angle of the line,
they would defend thefe branches, and reciprocally the
branches would defend their faces, each other at right
angles, which is the greateft advantage they can have,
according to the conftant maxim of fortification. I
fuppofe the author thought, that if the lunettes were
placed fo near, they might prevent the faces of the re-
dans from defending the branches: this they certainly
would ; but as the defence of the faces of thefe lunettes
is at right angles, it is no more than to change an ob-
lique fire for a dire¢t: befides the lunettes being fo
near, they could not be taken, as being firongly de-
fended by the redan, and the enemy would be reduced
to artack the faliant angles of the line, which being de-
fended by a dire@ fire, would make all the refiftance
that is poffible. ' Befides the difficulties of making the
communications, which the author imagines to be none:
of the leaft, would be entirely avoided.

The author propofes to make an additional flank by
the broken eurtain, asin fig. 4; plate 20; though this
produces an additional fire to the defence of the bafti=
onsy it is very inconfiderable, fince it reaches their ca-
pitals but at a great diftance; and obliges the lunettes
to be placed too far from the curtain, which, in my
opinion, is a confiderable defect ; for as their faces pro-
tect the capitals of the baftions but very little, and at
a diftance, the enemy, by attacking thefe capirals, after
pafling the faces of the lunettes, may take them by the
gorge with all the troops in them, with very little trou-
ble, notwithftanding the defence of the communications
which can be no more than one difcharge of {mall
arms. To render this conftru&ion as perfet as could
be withed, I'would make that part which forms the
rentring angle of the curtain in a right line, and place
the lunettes clofe to it, and make their faces at right

angles to the faces of the baftions produced:; or if the
ol H 2 {aliant
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faliant angle of the lunettes fhould become too acuite,
to make #t.fomething more open: by this corrcétion:
all the works would defend each other, nearly at righe
angles, which is all that can be deflired, and the labour
of making them would alfo be leflened.

When every eflential precaution to fecure the camp.
has been taken, fays our author, and time as well as
leifure permits, it may oft be prudent for a general to
employ the troops in fome work or other, merely to
prevent idlenefs, as being the mother of all evil : but
as all ufelefs works are fuperfluous, and unnecefiarily to
fatigue the troops 1s an idle notion, it would be more
coniittent with reafon to add fuch work, as might ftill
more ftrengthen the camp at a time of leifure: fuch,
for example, as a 2d ditch, and to fill the interval with
pits, -having ftakes drove in them, efpecially before the
faliant angles, or where the enemy might attack and pe-
netrate with more facility than any where elfe.  Befides,
many other works might be made, foas to be a further
fecurity 3 and the foldiers would not think their labour

‘loft, if they were convinced that it tended to their

own
prefervation. 2

CHAPTER rue EIGHTH

1. Lines with baftions after the common method 5 their de-
Jects. 1. A new and more perfess method. I11.
Schemes of lines with detached baftions. V. With de-.
tached works. V. Lines detached in parts. VI
Works to be made for a day of battle. VII. Example -
of their ufe at the battle of Fontenoy. VIII. Lines
Joined to works clofed at their gorge. : 3

I THE infufficiency of redans for the defence of

a line happens, as we have fhewn, from the
great obliquity of their faces: fuppofing the curtains
ftraight, we cannot remedy this but by flanks, and

19
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o add flanks to thefe pieces is actually making baf-
tions. : G R Gy
* We gain by this an additional fire of the flanks, for
that of the faces crofling in front, ferves inftead of,-
and exceeds that of the redans; the extent of the
figure produces this advantage in one refpect, the reft
depends on the curtain, which is not weakened by it,
as 1t is fhortened in proportion. !

This made me refolve to baftion the intrenched camp
at Ruffenbeim, and that of Spire. 1 fhould have ven-
tured this novelty with much more affurance, had I
known myfelf {fupported by fuch an authority as the
Marquis de Santa Cruz, but his book had not then ap-
~ peared in France. ** To flank an intrenchment, fays

¢ he, fpeaking of that of an army, 1 would not con-
¢ fine myfelf to faliant apgles, whofe defences are ob-
- *¢ tained under very obtule angles, by which the de-
“¢ fendants are greatly troubled: but I would form
¢ baftions.” : 4

Thefe kind of lines is certainly better, and at the
fame time more beautiful than that with redans, fup-
pofing, however, that there are other real beauties than
what are ufeful. "We may then wonder that they were
negle&ed, even to appear unknown, before the fiege
of Philipfbourg 3 they were the firft and only of that
kind that I had feen. :

1 traced one part of them which had 130 & ' —
fathoms front, 2 5 perpendicular, and 35 for Figt_el .
the faces, the flanks were perpendicular to 2
the lines of defence.

Being acquainted only with thefe, I fhall give no
others_for examples ; and as my fubject has obliged me-
rigoroufly to examine the common conftrution of re-
dans, I cannot difpenfe doing the fame here.

Thefe conftructions have this in common, that the
curtain is covered by fo much fire, as to become in
fome manner” inacceflible : this apparent advantage is

no defect in itfelf, but necefiarily produces one. The
H 3 fire
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firc a front can furnifh, being always proportionable to:
itsvextent}, if we dire® too much towards one part,
another muft want it : great care therefore fhould be
taken to diftribute it equally throughout, having regard,
to where there may be the greateft occafion forit; but
that is not done here, the curtain, the moft rentring.
part, of courfe the ftrongeft in itfelf, reaps almoft all
this defence ; and the parts moft faliant, and confe-
quently the weakeft, that is, the faces, have none at a
diftance from the angles, and are not flanked, but very
near, and for a {mall breadth.

Hitherto thefe defeéts have not been much regarded,
perhaps they have been thought inevitable, as being-_
nearly the fame as thofe of common lines ; be this as it
will, they donot appear lefs important than thofe alrea=
dy mentioned. g

The firt obje@ion is, that the ditch being parallel
throughout to the principal line, the counterfcarp muft
hide one part, fo that the enemy 1n the ditch cannot be
difcovered from the oppofite flank. 1have before men-
tioned this inconvenience, :

The 2d, not quite fo obvious, was made to me by
M. de Cormontaigne, an engineer of great abilities and
reputation s it is, that the enemy, malters of a baftion,
but yet too weak to march forward, will be diflodged, or
driven back, with great difficulty ; having their flanks
covered by thofe of the work, they can only be attack=
ed in front, and by a lefs front in proportion to their’s
and the number of their troops, than in a redan; be-
caufe of the fmallnefs of the redans and the great ob=
liquity of their faces. I fhall examine this obiervation
with all due care and attention.

II. The greatelt defects of thefe lines, being nearly
of the fame kind as thofe of the common method, we
may remedy them by almoft the fame means.

Bl et T always fuppofe the front 120 fathoms.

Fig.2,  Give1 sth tothe perpendicular ; make the

e 5 faces half the lines of defence ; lncluglgd_
o Dy
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by their interfection and the fAanked angles; let fall
the fAanks fquare on this line, and thus form'a broken
curtain. - _

The figure thews that we thus gain 2 additional co=
lumns of “fire on the capitals, and that there is more left
for the curtain than neceffary for its defence.

As to the cover which we find in part of the ditch of
the faces, towards the angle of the fhoulder, I know
no other remedy than what I recommend for the in-
trenched camp of Spire, and luckily that is fufficient.
The dangerous part of the counterfcarp muft therefore
be taken away to about 3 feet from the bottom : for ex-
ample, if the ditch be 7 feet deep, the fide is {loped
- for 4 feet, in form of a glacis, which muft be fo direéted,
as to be grazed by a line drawn from the fummit of the

arapet, to the point where the {lope begins.

The firft difficulties being furmounted, I pafs to the .
laft. The redan and the baftion fuppofed clofed at the
gorge, reckoning from the principal line, the firft con-
tains 330 fquare fathoms, and the baftion 1770 3.: one
of the gorges is 30 fathoms wide and the other 7O

To attack the enemy with equal advantage we muft
occupy a front more than 5 times larger before the baf-
tion than before the redan, in regard to the number of
troops they can contain 3 but as we muft only confider
the extent of their front rank, this is reduced to little
more than twice and a half.

Thefe fronts may be compared. Form a
right angle triangle without, on the gorge glizg:t‘e:(XH -
of the work ; on each of the fmall fides, at
their extremities joining the Aypotbenufe, elevate a per-
pendicular 60 fathoms long, from the middle of the
gorge, and with this radius defcribe an arc of circle,
and the fronts will be formed by chords. .

1 fuppofe all the fire contained in this part of the cir-
cumference, becaufe the obliquity of the fthot beyond
thefe extremities would not fufficiently enter the work. -
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We fhall then find in the redan 5 fronts, which may
be advantageoufly placed in that fpace; 1 that is equal
to the gorge, 2 equal to the fmall fides of the right an=
gles® triangle; and 2 others larger than thefe, and
imaller than the firft. ; :

‘The baftion affords but 3, 1 equal to the
2 equal to the fmall fides of the triangle.

Without recourfe to calculations, when fuperfluous,
it is evident by the figure, that the fronts which can
be difpofed againft the gorge of the baftion, are not
near double in length to the fum of the others s if we
compare the arcs of the circle, we fhall find that 1 is
more than 133 fathoms, and the other apout 206.
Laftly, the radii of thefe arcs, that is, the diftance
from the point from whence I fuppofe the fire to come
to the middle of the gorge, will be between 71 and 72
fathoms in the redan, and g1 in the baftion’; another
difadvantage in this laft conftruétion.

The obfervation muft then be juft, if we come to
clofe with the enemy, it is eafy to force them from the
redan, being drawn up in form of a reverfed coins
the gorge of the baftion is but %7 fathoms, and
the total of the fronts, which batter it at right angles,
is more than 184 ; therefore there is no equality be-
tween the affailants and defendants; though I agree to
this inconvenience, I doubt if the enginecr who difco-
vered it, thought it confiderable enough to rejeét a me- .
thod, otherwife fo advantageous. GRSt 4

I In 1743, neceflity obliged me to invent a kind =
of lines which I think ufeful in certain cafes, viz. when

we are to turn a fmall river, or can fill the ditch withs
water.

gorge, and

It was at the camp under Landsu. Mat
de Noailles ordered me, when I was leaft prepare

ity to trace an intrenchment from the mill of
to below the village of Offer/beim 5 it was ne
fathoms : this work was ordered to be begun
of day, it was then almoft night, and I half
from the place. 1did not know where to fin
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nor any one to help me, and the workmen were to be-
gin at break of day: if, according to the faying of a
great man, that the word impoffible thould be left out
of the ditionary, it thould be erafed out of the fo/diers
~ diffionary ; it is a mortifying word to ufe: the thing did
not yet appear practicable to me. I therefore propofed
to trace it in a right line, with fome faliant angles at a
diftance from each other, intending to flank it by fome
+ detached works, when more at leifure.

- An engineer has reafon fo be fatisfied with
his orders, when the general who gives them ?ft:xxn’
is himfelf an engineer, and does not difdain = & =
to enter with him into the moft minute detail. I point-
ed out the impofiibility, which he was not ignorant of;
and the expedient which had ftruck me; he readily con-
ceived the advantage of having a parapet and a river
before one, when we have not a moment to lofe in in-
trenching ourfelves, and that the works with flanks that
I propofed, furnithed 4 columns of fire, inftead of 2,
and being feparated from the intrenchment by a ditch
~full of water, if the enemy took it they were not much
more advanced, fince they could not keep there; that
" nothing was more advantageous, than to have artillery
placed in 4uch works as projeéted beyond the line.
The day was quite {pent when I arrived at the place;
and the fires I had lighted to thew the line were con-
« founded with thofe of the camp, and to add to my mis-
fortunes I had a fever: 1 was therefore foon obliged to
give over; but at g next day the line was traced :
nd being worfe than the preceding day, I had great
sccafion for fo good an affiftant as M. de S¢. Paul, and
alfo much obliged to Le Chevalier de Beaufobre, at
. colonel of the Huffars. ey v
swork begun the fame day, was finifhed before
traced the detached pieces, being otherwife em-
& and as it was thought that nothing more was
to be dope than what appeared, this long line without
Ranks Was ridiculed with fome appearance of reafon &
4 S : an



and the motion of prince Charles of Lorrain, havin
obliged ws in the mean time to fend a confiderable de-
- tachment towards the higher Rbine, and to retire with
the ceft of our troops behind the Adoutre, 1 doubt if
this piece of work gained me any credit with moft offi~
cers of the army.. : ,
We find the baftion here have not the inconveniency
I have {poken of in the preceding article (for thefe lu-
nettes with flanks are in effe&t detached baftions) fince
the enemy cannot keep there till he has done, that is,
till he has forced the line : but this method is not good,
when the ditch is not full of water.
1V. I pratifed another occafional method of forti-
fying, much more expeditious, at the fame camp, from
Quiechem to the mill of Offemback. :
This method has the advantage of the other, being
practicable in dry or wet ground, it confifts in covering
 the front of the line with detached works, turned fo as
reciprocally to defend each other, or thofe which may
afterwards be added in their intervals. :
~ When we are likely to be diftreffed for time or work-
men, the diftance from the middle of one of thefe
works to that of the next may be 240 fathoms. If at-
tacked in this ftate, the enemy cannot break thro’ the
intervals, without firft taking thefe pieces, or being
flanked. ‘
_ If time permits, the intermediate pieces are con-
ftru&ed, and the line is then defended in the fame man-
ner as the fore-mentioned {cheme for Pilfting, or what
was practifed in the plain of Deckendorf. We may alfo
obferve, that in this cafe we are exempt from one of
the great defets of lines in general, which is, that we
cannot fally from them but by a {mall front: but as it
is neceffary, efpecially when inferior in number, to
guard thefe great intervals, nothing prevents our clofing
the whole afterwards, by ftraight or broken curtains.

- Great
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- Greatcare muft be taken in tracing thefe lines, piece
by piece, left we thould batter the work which is to fol=
low, initead of flanking it. s
V. Thafe lines which are formed of detached warks;
tho’ they may be efteemed as of this kind, are traced
in a very different manner. ~ Such were thofe according
- to the hiftory of M. de Turenne, which were raifed by
General Merci in 1645, for the battle of Nordlingue
each piece was compofed of a redan, placed in the mid=
dle of two common demi-curtains, whofe extremities
were terminated by a hodk. s v ~
As I only quote this from the plate, which had no
fcale, 1 do not know what were the proportions; but :
changing®the figure a little, I would recommend the
following conftruction. . '
Draw lines too fathoms long, and roo fa-
thoms from each other.” At the middle of
each line trace a redan of 3o fathoms gorge . :
and 24 capital. At the extremities of thefé lines ere
perpendiculars of 20 fathoms, for the brake of the .
branches: from the foot of the perpendicular to the
fummit of that of the next front, draw the line of de-
fence, on which lay 6 fathoms for the direétion of the
- hook. : s s i
Thefe intervals are covered by 4 columns of. croffed
fire, on which account I make them no larger: the
greateft part of the branches have 3, without reckon-
ing the direét fire, and the facesof the redans are flank-
ed nearly at right angles by the whole length of the
- branches ; advantages which the intrenchments of ge-
neral Merci had not, as. the .demi-curtain formed a
right line. , ' : -
As to cannon, they may be placed in the angles of
the redans, or if we chufe only to ufe {mall arms in
thefe works we may place them in the intervals, as ge-
neral Mezc: did. EuEd i : -
Intrenchments, detached in parts, may be fortified
yarious ways. All are good, in proportion as the
' intervals

Plate XXIII,
Pipizs L



Intervals are, and each particular part, more or lefs
defendeds : Yl

V1. This fubject naturally leads me, to {peak of an-
other kind of fortification, which does not differ much
from this, tho’ we cannot properly give it the name of
lines. Except the laft, whofe ufe is more doubtful, all
the lines treated of, either fuppofe, that we feek to avoid
2n adtion, or are not willing to lofe the advantages gain-
ed by them; but their ufes in regard to battles, are not
confined to the defenfive alone.

‘When a general, more thah equal in forces, or re-
folved to rifk an engagement, advances to a camp which
“he has reconnoitred, to {top an enemy ; or b drawing
mearer to them, will oblige them by his pofition to at-
tack him; will not attempt to intrench his camp at the
moment almoft of the action, and to begin works which
probably he would not have time to finith; he would
not befides enclofe himfelf, and put it equally out of
his power to attack, purfue, and reap all the advantages
of a victory ; but will feek to fecure himfelf by thofe
precautions which oft decide it precautions eafy, of
Yitcle work, and which no ways obftrué the neceflary
motions.

Thefe precautions generally confift, efpecially. if
weak, in cavalry, or the wings not {ufficiently fupport-
¢d, in fecuring the flanks by felling, or Chevaux ‘de
Frife, in deepening ditches with upright banks, in ru-
ining bridges, in deftroying fords, and by rendering
them every where as inacceflible as poffible.

When there are villages, or fome great building to-
wards their extremities, they muft immediately be put
into a ftate of defence; the fame ufe is made of them
which are but at a {fmall diftance before the line, efteem-
ing them as fixed points and flanks. If we have lei-
fure, large redouts are conftru&ed, if not on all the
front, and fo as their fires may crofs, at leaft in the
weakeft places, or from whence the artillery can be moft
advantageoufly ferved. -

. {4
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It is ufelefs to add miore, as all depends on circum-
ftances, nothing pofitive can be faid; and {peaking in
general would only be unneceffarily repeating what [

have faid in 7th article of 4th chapter. )

VII. I cannot give an example of thefe precautions,
more known, or convircing, than that of the battle of
Fontenoy : but as it is foreign to my fubje to give a de-
tail of the engagement, I thall confine my- Pl XXV

felf to what concerns it, by the wife difpo- S
fitions of a general, who all Exrope confefles, juftified-

in the beginning of that war, what a celebrated writer
bad prediéted of him. (a) ' i

‘The rig}nt of our army being fupported by Antoin,
~and confequently by the inundation of the Scheld, it
was neceflary for greater fecurity to intrench the vil-
lage, which was done in_the night, by the troops that
guarded it. - ‘

- From Antoin to Fontenoy, another village intrenched.
with great care, and which was the centre, is §oo fa-
thoms. This front was covered by 3 redouts, the firft
on the fide of Fontenoy, the 2d 100 fathoms from the:
firft, ‘and the 3d 140 fathoms from the 2d, they were
conftructed, or rather roughly thrown up, the fame
nights, The want of time, apparently hindering their
ingfleafe, the fortification of the centre was principally
atgended to, which was the moft effential, becaufe the.

- was flanked by the village of 4ntein, which com-
manded almoft all the breadch. : §ay]
The left, {quaring with the front, extended to the
- woods of Barri, joining to the village of Rameeroix ;
- we had felled the wood at that place, and pofted
the regiment of Grgfir in it, to obferve what pafied
there.

2

(#) Folard, fpeaking of the method of firing which Saxe had in+
troduced into his regiment, ¢ A method (fays he) that I admire, as -
‘. much as its inventor, whofe genius is one of the greateft I know.”
;Book II. Chapter 14th. : :

l g5
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Tt 15 plain we did not find this wing {o eafy to fup-
port as tht right; but the wood, crowded as it was with
nfaniry, the felling which, eovered the edge and twg
redotits, which were raifed there, fupplied this fo well;
that the brigades which formed it, ferved in the heat of
the attion as a referve to the centre. s S

It requires no other proof of the neceflity of thefe
works, than the obftinate bravery, with which the
Englifb attempted to force Fontenvy, defpairing to break
thro’ elfewhere. This poft, by the beft accounts 1 have
feen of the action, was a capital point, and of greater
confequence to us to defend it, leaft the enemy, once
maflers of it, would have maintained themfglves in it;
and have cut our army in 2. :

I have nothing more to add on this battle, but the
fteadinefs of our troops; for works fo imperfeét, could
not be fupported againft fo vigorous an attack, without

- great refolution.  Yer all the fire of the village and the
redouts, could not prevent the enemy from penetrating
between both; a bold courageous attempt, and which
feemed once to have given them the victory, but which
at length, by a prudent motion on our fide, was turn=-
ed in favour of us. (a) S

Obftinate indeed! FonTEnoy BaTtLE, 30 April;
1744, with only 20,000 Britifb in an open country, to
attac 120,000 French, with their King, Dauphin, and
Saxe, one of the moft celebrated heroes of his time ;
intrenched with mafked batteries. Wood covered with'
redouts, and felled trees, villages covered by batteries
and parapets, &e¢. with all thefe advantages the Duke
of CumeerLaND had vittery en his fide great part of
the day, and had it not been for the timid Duzch, he
had obtained the moft glorious victory on record, con-
fidering the odds of their fituation as 20 to 1, cannon
20 to 1, men 5 to 1, &ec.

7 {a)-Frcm Capt. Simes’s Military Guide, :
Voltaire
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- Voltaire faid, that Saxe fert three times to fecure a re-
treat, and to the King and Dauphin to fly, EVETY MO
ment apprehending a total defeat, had the bafhful
Dutch done their duty, the moft amazing victory had
been gained ; here every Britifh {foldier behaved like a
- Czfar, a day of immortal honour to the Duke. [t may
be truly faid the conquered retired with the laurels.

VIIl. The importance of thefe articles, and their
connection with the preceding, will favour the di-
greflion in the laft: but to return to our fubject.

It has for fome time paft been ftrongly debated, whe-
ther or not it be proper to join works clofed at their
gorge to lines : it was fornmierly pra&ifed, at leaft we
may judge fo by thofe of circumvallation and counter=
vallation. Moft treatifes of fortification prove this, and
not only redouts, but ftars, fquares with half baftions,

-

and other confiderable works.
The Imgerialifis feem yet to ufe them, for we found
them in 1734 at the lines of Etelingue; as for us, we
have abandoned them ; the laft time we ufed them was
I believe at the lines of the Loutrein 1706, where we
erected fome redouts in the moft expofed places, and
chiefly to defend the dams, and to place batteries in.
At the {fame time perhaps we abandoned the epaul-
ments for the cavalry, whofe ufe we fhall treat of here-
after ; it is not only necefiary to know what is, but
what fhould be pratifed; that is, whether we have
.greater reafon to fupprefs the one, or neglect the other
it is fometimes with thefe, as with fafhions, which many
follow without refle¢tion, and fome rather than be fin-
cular, -
5 M. Vauban, in his memoirs on the conduét of fieges,
fays, thefe works were no more conftru&ed, becaufe
they were found dangerous ; but the only reafon he al-
ledges in his Treatife of the attack of places, wrote ma-
ny years after, is that of the brevity of fieges; thus
he does not determine definitively, befides he only
ipeaks of the circumvallation. - i
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1 thall not attempt to decide this point ; what I fhall
fay, muff only be regarded as one fingle opinion, which
I am obliged to venture.by the nature of my fubject.

This method, . well managed, may

certainly be ufeful in many refpects. Thefer
. - pieces elevated more than the reft, placed
to advantage, by their protection and command of
ground, might defend the ‘adjacent parts; they are
afylums at {mall diftances, under whofe fire the troops
drove back, or broke, may take breath and rally ; itis
alfo common in a brifk attack well fupported, to be
forced to abandon a battery, which when regained, and
it is not without example, the enemy will have nailed
up the cannon or have been very carelefs ; by this we
are lefs expofed to fuch inconveniencies. '

According to the Marquis Santa Cruz (a) we gainan-
other advantage. He would have us regard an intrench-
ment, as divided into 4 parts, and each part given to
the command of a general, who fhould march with his
troops, to form in the place defigned, if the enemy at-
tacks on that fide; and they cannot form with more
order and tranquility than under one of thefe pieces.

Thus we have fthewn their advantages ; on the con-
trary, if the enemy once enter thefc works, the lofs of
the lines is almoft certain, by the difficulty of diflodg-
ing them. ; :

If this is the only inconvenience, as I believe it is,
we may eafily remedy it. Thefe works are of cvident.
ufe, they muift then be made; we have every thing to
fear if the enemy once take them, they muft then be
conftru@ed with fo much care, as to hinder their accefs,
and not expofe ourfelves to fuch danger.

When I fay they muft be made, we fhould under-
ftand, that it is not indiftinétly on every occafion, but
only when we have time to put them into fuch a ftate, -
as not to be carried by affault, and principally in lines

Plate XXXII.
Fig. 1.

(2) On encampments, chap. 7. {e&. 2.
Cons=
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conftrutted at leifure, and defigned to laft a lono
time. L .
- All kinds of works are not proper in this cafe ; we
muft avoid thofe which batter any part of the intrénch-
ment ; for in an alarm in the night, and oft in the day,,

-the foldiers bordering the parapet, fire confufedly on all

fides. The ftar, a dangerous piece, if within reach of
another, fhould for example be avoided. The chief
care is to perfect the works, and cover the fpace be-
tween as much as pofiible, : SRR

OsservaTions on the eighth Chapter.

The manner of conftru&ing lines and retrenchments
is here continued ; but, as in the former chapter, thofe
made with redans, or with faliant and rentring angles,
have been chiefly confidered ; here they are made with
baftions, as may be feen plate 21. The firft figure re-
prefents-one conftructed in the ufual manner ; butas the
ditch is but narrow, and its counterfcarp parallel to the
parapet, a part near the fhoulders of the baftions can-
not be feen from the oppofite flanks; for which reafon
it thould be floped ; and if a greater defence be defired
at the faliant angle, the ditch may be widened from
thence towards the thoulder. But as the conftruction
of baftions requires too much time and labour, it is
not always cocnvenient, nor neceffary, to make them all
round ; befides, all parts are not equally expofed, and
therefore the weakeft fhould be ftrengthened by fuch
works, as to render their approaches as dangerous as that
of the reft. This was done at the fiege of Philip/bourg
in 1734, where the line of circumvallation was partly
conftruéted with baftions, and partly with redans: the
part moft expofed had alfo a horn-work added before
the curtain; and others had double ditches, with pits
full of ftakes between them ; laftly, the part near the
woods was ftrengthened with fell trees.

~As the fituation of no camp whatever is on all fides

the fame, but has either a river, morafs, or rifling
: I ground
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ground before it ; it is the engineer’s duty to ufe all the
advantage$ of art and nature. , : 55

The author obferves, that as the ftrait eurtains have -
no other defence than dire&ed before them, and the
greater defence of the front'is direétly towards the part
leaft liable to attacks, he gives an example in the 2d
figure, with broken curtains; as hereby 'a 2d flank is
added to the defence of the baftions, and the fire more
fpread and better divided. It may be obferved, that
when ravelins are placed before the curtains, this 2d
defence becomes ufelefs, and’ in that cafe I prefer the
ftrait curtain before the broken.

“The a2uthor ftarts an objection againft lines with bafs
tions, more curious than ufeful, fo far as refates to the
real defence : but faults, though in appearance, thould
be examined, to prevent miftakes. I fhall endeavour
to remove all the author’s fufpicions; he fays, when an
enemy has once got pofieffion of the baftion, and is not
firong enough to advance, it will be attended with
greater difficulty to drive him out than out of a redans
this he endeavours to prove by the 2 firft figures in plate
22 ; where he obferves, that a greater number of troops
may be placed before the redan, in proportion to the

-enemy it can contain, than before the baftion ; but the
author forgot that the baftions are well defended by a
grazing fire, and that fingle redans have no defence 5
befides, as the baftions are more {pacious, there is more
room for placing troops in them to defend the enemy’s
approach, and confequently the attac of a baftion is
infinitely more dangerous than that of a redan, Let
us fuppofe, that the enemy has got pofieffion of one
or the other, will there not be a Jufficient number to
drive them out? They cannot be fuccoured in the baf-
tion without {uffering a furious difcharge of artillery
and {mall arms from the oppofite flanks ; unlefs the de+
fenders give all over for loft, and run, they will have
it always in their power to drive them out of the paf-

tion,
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tion, and that with more flaughter than out of the
redan. e : 9 ek
. The ad figure plate 22, reprefents an intrenghment,
intended to have been made clofe toa river ; and as it
was to be executed directly, time would not pérrnit to
make it of any other figure than a right line ; but de-
tached baftions and lunettes were to be added after-
wards, fuch as are marked here, whereby the author
imagined it would have a good defence; becaufe, if
the enemy fhould get pofleflion of any of thefe detach-
ed works, he would be ftopped by the wet ditch, and
foon be drove out by the galling fire from the oppofite
part of the line. Yet as the faces of the detached baf-
tions are fiot defended from any other part, this con-
firuction is defective on that account ; whereas, if the
outworks were conftruéted in fuch a manner as to de-
fend each other, they would then be able to make all
the defence that could be expefted. How the author
did not perceive this defect, fo contary to his eftablifh-
ed principles, is impoffible to define.

When the approach of an enemy is fo fudden, as
to leave no time for finithing the retrenchment, de-
tached baftions and lunettes fhould be made at proper
diftances, fo as to flank each other, and the curtains
mutft be fupplied by fellings of trees, wheel-carriages,
or ftakes, timber, &c. and if there is time, the curtains
may then be made. If a general is willing to rifk a
battle, artillery and mufketry muft be ‘placed in thefe
detached works, and the intervals left open for him to
march out in order of battle when he thinks pro-
per: if the enemy 1s determined to pufh thro’ thefe
openings, the fire of the artillery and {mall arms, com-
ing from thefe works, may perhaps make him repent
of his rafh attempt, or at leat diforder him in fuch a
manner, that if the troops march in good order againft
him, it will be no difficult matter to defeat him.-

The firft figure plate 23, reprefents an example

of this kind, with this difference only, that the ad-
R vanced
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vanced works do not flank each other but very imper-
feétly, {o‘much the more furprizing, as the author in-
fifts fo'much upon it, in moft of the former parts of
this work : whether he imagines thefe flat baftions to
‘be more commodious, or that the énemy will rather
chufe to pafs between than attac them, I know not ;
but in my opinion he will not pafs by them, without
deftroying their faces, and on taking them, ‘which he
may eafily do, fince there is nothing that can prevent
him, if he has artillery, and without which no army
now marches ; on the contrary, it is what the fuccefs of
all actions chiefly depends upon. , :
The 2d fig. plate 23, reprefents another kind of
detached works, which requires more labour and
time than the former: the parts defend each other
much better ;3 but I think the end of the one does not
fo well defend the end of the other, as if their defence
was juft to graze the oppofite angle : fuch examples
are always ufeful, as they inlarge the number of differ-
ent forms in which lines may be made, and fometimes
one form, at others another, may be ufed, as the na-
ture of the ground will permit, and all of them be
ufeful on different occafions. _ €ty
After all the various conftru@ions of lines that the
author could think of, he fays, it has been a queftion
for fome time, whether ‘it was Proper or not to join
works' inclofed on every fide, ‘to lines or retrenchments;
that is, redouts or forts. ~Some are of opinion, by
placing them at proper diftances, that when an enee
my has-entered the lines in fome parts, the troops in
the adjoining parts of the line may rally and form un-
der the prote@ion of their fire ; and that they ferve as
fo many points fixed, where the troops are to'join, in
cafe the enemy fhould penetrate the line in any place.
On the contrary others maintain, that fuch works are
dangerous, that if the enemy fhould get poffeflion of
any, it would be very difficult or almoft impofiible to
drive him out.  In all queftions of this kind, the gei
: : nera
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neral manner in which they are propofed rengders them
feemingly more difficult to folve, than they otherwife
thould be'y for if a particular work is not proper upon
one occafion, is there any reafon for its not bein'g fo
on any other? It would be more advantageous to the
- reader, to find out where and when a work of a parti«
cular kind may be ufeful: for there is none but may '
be good on fome occafions. Thus when an advanced
fort can be turned, or one near the fea or a river can be
attacked in the rear, it is,evident that it thould be for-
tified all round; how many batteries and forts have
been taken, for want of this precaution. As to forts
in or withopt lines, if it is difficult to drive an enemy
out of them, it muft alfo be as difficule for an enemy
- to get pofleflion of them. The query lies then, whe-
ther fuch works may nat be made fo ftrong, as that
the taking of them would coft more men, than the
pofieffion 1s worth ; that this can be done there is no
doubt ; therefore when a general judges fuch works
neceflary, he fhould fee it made, fo asto anfwer his de-
fign; if time will not allow it, he would be to blame
to hazard his troops. Upon fuch occafions, the judg-
ment of a general, and the {kill of an engineer, muit
decide what can be done, to fecure his army from the
danger of being defeated.

13 CHAP
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CHAPFEFER wae NINTIH, ¢ o

1. Advaniages from a river, to cover lines. 11. What
may be done in flat ground, when ander ihe fire of the
intrenchment. 1. When it is at a diftance from the
whole, or any part. IV. lnundations; where they may
be made by fingle dams. N. Thofe made with fluices s
their inconveniencies. V1. A more perfeéi jcheme. VII.
Scheme for an inundation: fof lines that are ta fland a
long time. VIIL. Multiplicity of dams 3 means of cor-
recting them. 1X. Dams too long 5 means of defend-
ing them. X. Recapitulation of ail thefe defects. XI.
A new method of forming inundations in flat ground, in

_ any place. 5 5
1 F all that can be expe@ed from the natural fi-
tuation of the ground for the defence of in-

- trenchments of great extent, fuch as lines, there is not
any more advantageous than a body of water, which

is, or can be made, fo deep as not to be forded.

This defireable affiftance would naturally prefent it-
{felf, without any neceflity of improving it, whenever
there is a large river in front, was it not for one cir-
cumftance, namely, that it could not be turned by the
enemy.

It is rare to find thefe advantages united : the courfe
of a river, fuch as we here fuppofe, is always of {o
great extent, that it isimpofiible to line one of its fides
entirely ; whatever may be the fituation, orextent, the
intrenchment will not hinder an enemy from pafling
above, or below it.

Thefe rivers, fpeaking in general, cannot ferve for
this ufe, but may become themfelves almoft an impe-
netrable barrier, by the help of much lefs, and quite
different works, which we fhall treat of in chap. 10.

Moft fmall rivers are preferable in this cafe to large,
for they commonly rife in the mountains, and running

through
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through a flat ground for fome leagues, empty  into
others. W :

* The great river and the mountain, in this cafe, ferve
to clofe and fupport the extremities of the line ;°*there
is no more required, than to render the front difficulg
of accefs, by the affiftance of the fmall; which ig
executed after different forms, ‘according to time,
places, &c. :
" I1. We have already obferved, that when a rifing
ground or eminence rung parallel ta the river, the line

* tnuft be traced on it, as well to have a command, as

~ that the camp may be more dry and wholefome, and
the comipunications be on firmer ground, the better
for carriages. e

When the line thus traced is every where at a proper
diftance from the river, that is, from 8o to 100 fa-
thoms, it is a great advantage, becaufe the paflage is
defended by fmall arms, without much labour.

If the meadows between are level and of a great
breadth, fo that they cannot retain the waters, or if
time or means is wanted to undertake a greater work,
it will be fufficient to raife them within their own

" banks, and keep up the water at certain fpaces that it
may not be forded : there are few that have not banksg
5 or 6 feet deep, and that is {fufficient; if they are
fteep, they are a greater obftacle to the enemy.

Thefe waters are generally fupported by dams of
éarth, which being raifed above the banks, force the
water over the meadows ; thefz works, the only I have
feen, have a gréar inconvenience, as they. ferve for
bridges to the enemy. . Thofe I invented at Deckendorf,
and ufed in 1743 at the camp of Queich, are exempt
from this defect. Tl

Their number depends on the great or {mall fall of
the river, and the height of its banks from the waters
for example : : ,,

If this fall is 2 feet in 100 fathoms, and the depth

of the bank only 5 feets the dams muft of courfe be
: e ¥ g : repeated
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repeated at every 25 fathoms, to make the water rifs
4 + feet, which is the proper height to prevent its be.
ing forded. : : : o
1f this fall be only 6 inches, and the banks Fifecets
a dam at 500 fathoms diftance will produce the fame e
effe&t. : ~ .
IL In the preceding article, I have fuppofed the
whole courfe of the river under the fire of the line s
a very advantageous circumitance, becaufe the enemy
may be prevented from throwing bridges over it, or
cutting the dams ; yet when the river runs above 106
fathoms from it, which I reckon a very proper diftance
for fmall arms ; by additional works, as much or more
affiftance may be drawn from it. i
Sty If it runs off in elbows, which are nei-
Fig.1.  thertoo open, or too much funk, fome ad-
vanced works, joined to the intrenchment
by good communications, will {fufficiently prote¢t them. -
If the depth or breadth of thefe curves
l;llagtc ZXXV render chat expedient fubjeét to difficulties,
2 canal muft be cut from one extremity of
the curve to the other, in a ftrait line, obferving to dam
the old bed,. as in plate 25, left the eneny fhould turn -
off the water. '
‘When the river is every where at too great a diftance,
a new bed muft be dug for it, to draw other advantages
befides thofe which the nature of the fituation affords.
‘T'he direction of this new bed requires fome effential
obfervations : .if the eminence, on which the intrench-
ment is {uppofed to be, is too high to carry the water
up, or the fide next the meadow very fteep, the canal
may be cut from 15 to 20 fathoms diftant, or more, if
that is not fufficient to command it throughout, throw-
ing the earth on both fides, in form of a glacis, which
increafes the depth. I fay from 15 to 20 fathoms, as
that diftance does not diminifh the effe@ of fmall arms,
and a foldier, efpecially if he is not well difciplined, will
; &
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_Be lefs confufed, and fire more exact, than if the ene-
my was nearer. ‘ :

Where the hill is fteep, the line fthotild lie as clofe to
the hedge as pofiible, and the fide fcarped; to renflerit
difficult to mount the intrenchment ; and where it is ne-
ceflary to run off from the fide, it muft be made in
form of a glacis, fo as to leave no cover before it,
which alfo furnifhes earth for its conftruétion ; at leaft
in the firft cafe, without being under a neceflity of dig-
ging a ditch, which being very low in regard to the
fummit of the parapet, will be badly defended. ‘

In the other cafe, thatis, if the intrenchment flopes
gently down to the meadows, and the river can be
brought there, nothing better can be done than to turn
it into the ditch; which is thenindifpenfible, as well to
defend the accefs to the parapet, as to get the earth of
which it muft be made. : : e

The river, which muft be dam’d at the place it
quits, and where it falls again into its ¢ld courfe, bein
at leaft fufficient for a refervoir to fupply thefe 2 differ-
ent canals with water, will alfo ferve as a double bar-
rier to the intrenchment. :

IV. When the river flows without much rapidity, in
a valley, bordered by rifings, or when the ground rifes
gradually to the right and left of the river, all before
it may be laid under water. .

Thefe inundations are made by damsof earth, which
barring the river and the loweft part of the ground, re-
tain and elevate the water; but as the water may carry
away the dam if it thould overflow, care muft be taken
to make proper voiders. :

Experience thews, that fthallow water flowing on na-
tural ground, does not hollow it, when it can extend
itfelf. In confequence of this obfervation, whenever.
the valley flopes towards the river, there is no occafion
for any other difcharger than the ground itfelf beyond
the dam ; but for greater fecurity the ends muft be
hurdled and gazon’d. ,

Ano-
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- Another material advaﬁtage refults from this work
whether the enemy cut the dam, or turns off the w
¥, acanal, they can only drain one part of -it: _
to drhin it entirely, they muft dig ' and advanice, as it
runs off to the very loweft part; whic “not :
étm; in one night, “affords- timgjto~é1{ cover a
them ; befides, they cannotdo it withou dﬂ"g €
éxPOfed to the fire.of the. 1ﬁ1ren‘chm?ﬁfm_¢*,a_

V. Thefe natural dxfcharoes fave much work; and
do not requu'e great- care in yfi %heu( £ bu- h]‘yatd
be uled in-fuch placesas i hava ?
~ the valley is level, or {o pafrow. mamme exms,_pf the
dams muft be ¢arried to it '*if‘ﬁ“ ‘*g’mup_ds& of even
from one hill to- another; it ; rident; “recourfe rm;iﬁ
be had to o‘ther::neansv > Inwtha&;ﬂéa&— ﬁuice&off; wood
a& conftruéted,- aadé _according to i\h\"ﬁﬁ tht)#
are*deﬁgned for. 8 0 S TR ) Y

+"When they forve as dxfcharores only; | they ré ere&cd
en the meadow, and the ﬂoormg fixed on the level of
the ground The advanza“e refultmcr/f‘pm this Es,
that there is no excavation required but’ for t - foun-
dgt;bn, and thefe fluices: MO';&{s—ir_te‘l’r‘byﬁ}}éﬁﬂegtﬁ
of the rivery rcqmre&eféﬁmc\and fweea{@r :heH con -
firuction ; they are alfo-eafier. mapaged.” "Fhefe advan-
tages are counter-balancéaby different inconvenie
the river not being able to pafsover the flooring, cannot
have its natural courfe, withou 'Fthe dams that
ftops it ; which is ncccﬁ‘ary to e, when the ene-
my is at a diftance, or at fhc “war,  to- dfé.:m the
iundation. R

Thefe dxfcharces rcqux',
bafons once full the vanns
height to let a quantity of Avater pais, 'exa— Tyfgé’qual t&
what enters ; I fay exattly cqua.l for if th,ey ‘are ralfccf
too high, the inundation falls, and if the oppoﬁte ex-
treme, it may perhaps blow the fluice and t*»arry of

thc dam.
“ "'A few
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. A few hours rain, or a fudden thaw of fnpw, con-
fiderably fwells thefe mountain rivers ; they muft there-
fore be watched night and day. A cannon fhot, or
fome defet in the wood, or their conftruction, -'r"n',a'y'
diforder the whole in a moment.

- V1. The count d’ Aumale having ordered me during
the campaignin 1743, to put the lines of the Lousre in
condition ; thefe confiderations obliged me to feek fome
method more fimple; fure, and lefs fatiguing, to difen-
gage from the fuperfluous water fome new dams I
wanted to raife, and repair moft of the old ; my delign
was to dam thofe {luices moft expofed to cannon; and
thofe thatere made fo low as the bottom of the river,
fupport a great height of water; which renders them
lefs fecure and more difficult to manage. _,

1 determined to ufe refervoirs of wood, the flooring
laid on the interior fide, 3 or 4 feet lower than the fum-
mit of the dam, had according to this fcheme a con=
venient flope. 5 pofts with grooves divided the en-
trance into 4 equal parts or paflages, making together
24 feet opening, which is double the common breadth
of thefe {luices, and may perhaps appear exceffive, if 1
did not affign my reafons. R

~ Water paffing thro’ a {pace double in breadth to ano-
ther, runs about half as high, which renders the in-
equality of the body lefs fenfible; it is therefore much
eafier to keep the inundation at a certain height by
means of thefe fhutters. ‘

Befides, if 1 of the upper fluices is carried off, or 1
of the dams fhould burit, all is in danger, if the dif=
charges are not large enough to give fufficient room for
this additional water to ruth out. It is for that reafon
I make the floors of the refervoirs fo low ; for in fuch
an emergency all the fhutters muft be raifed, though it
does not appear neceflary ; for the upper waters conti-
nually encreafing the breach they have made, come
down fuddenly in greater abundance.

Thefe
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- Thefe refervoirs thould be made at a little diftance
from the Yine on the meadew, and not in the river, be-
caufe the depth would render them lefs folid. = As they
have, lefs wood-work uncovered, and as the fhutters
fupply the place of vanns, they are more fecure from
- cannon than {luices, to which 1 think them preferable,
as well for the above reafon, as being of a much lighter
and fimpler conftruction, there is no more time requir-
ed for them, than what the foldiers, or pioneers employ
to raife the dam, fo that all is finithed at once. . :

VIL. When the lines are nfade to fubfift all the war,
or even in peace, one would chufe that thefe inundati-
ons may be made and filled on the firft order, viz. in
the fhort time neceflary for filling or emptying their
bafons, fome little additional work muft be done.

Each dam muft in this cafe have a fluice, the cill of
which muft be 2s low as the Bottom of the river, and
the floor large enough to let the water pafs at all times,
the courfe of the water not being conftrained, the dams
never need be cut to let out the water on any emer-
gency, when they are fettled and well fodded; fuch
as we need not fear. This is the only ufe I think we
fhould make of thefe fluices, as well for the reafons al-
ready given, as the following.

Forft, Their height being equal to the depth of the
river, it is oft very difficult, and fometimes impoflible
to raife or lower the vanns, in a great depth of water;
for thefe vanns being very high, are greatly prefled
againft their grooves, tho’ fupported by the lower inun-
dation. 1 here fuppofe the common vanns, becaufe
they are fubje& to lefs inconvenience, than thofe of a
more complicated conftruétion. '

2dly, The fuperficies of the inundation muft be re-
gulated by the fhutters, and the river muft fall entirely
in a cafcade. It is eafily conceived what the floor muft
fuffer, by the continual preflure of fuch a body of wa-
ter, as well by its weight, as its whirling, and the mud
which will be gathered there,

3dly,
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3dly, Thefe fluices are commonly founded jn clay;
but as liquids prefs in proportion to their depth, the
léaft filtration between the earth and floor, increafin
every moment, may blow it up. The cill indeed is
more fecure, becaufe of the dovetailed piles, which
fhould be drove before and behind it.

Thefe fluices ferving only to retain and drain off the
water, and not to keep it at a determined height, have
no occafion for vanns. Two rows of piles, diftanced
from each other in proportjon to their height, ferve for,
and form with the checks, a coffer, which is filled with-
earth well rammed, or with clay. This batardeau fe-
cures the front piles, which it fupports, and the floor
which it bears on; we have thus pothing to fear from
cannon. As to the fuperfluous water, it is difcharged
by fuch a refervoir as I have mentioned.

VIII. Having thus fhewn my opinion on the differ-
ent methods of covering lines by inundations, I fhall
here remark the principal difficulties attending, and the
means I would recommend to furmount or avoid them.
The conftruction of dams is fubje& to 2 inconvenien-
cies; their multiplicity caufed by the great fall of the
" ground, fhall be the fubject of this article.

' Thefe dams made of earth (for thofe I promifed the

confiruétion’ of, will be ufelefs here) are, as I have al-
ready remarked, as many bridges for an enemy, and
confequently an annoyance and fatigue to an army to
guard them. The only remedy I know for fo effential
a defeét, is to make them only at all thofe places, which
are defigned for pofts; as this decreafes their number,
and to make them as high as poffible with prudence,
if there are fluices in the river, there will be found an
advantage, which perhaps does not prefent itfelf art firft
view. ]

Suppofe the river 5 feet deep ; if the cheeks of the
fluice are only raifed 9 feet, it is evident they will
throw but 4 feet'water on the meadow. If there are 4
fluices following each other, and diftanced fo that each

: fupports
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fupports thefe 4 feet of water, there remains 2 below the
foremoft®dam, Wthh is the leaf] that can be to hide the
bottom of the river and - ‘prevent its being filled up; I
fay that 1 {luice only of 15 t high, will be of more
effe& than thofe 4 of g feet each, and which taken to-
- gether are confequentl fy ‘highet by 21 feet.

This difference is from the" great fluice being only
once hid 5 feet in the nver, am} throws alone 10 feet
water over the- mea,dow 3 .

The fmall on" the contrary b;mo repeated 4 times,
lofe 20 feet, which gives 15 feet dxﬁ%}::ncc The 6 feet
remaining proceeds from this, th I eXCt pt the laft, each -
of thefe {luices only fi Per,gmgwf ‘more of water,
than that following t, there are 3  which fofe 2 feet
each.  Another adv: itage of thp«éreat fluice is, that
it throws 2 feet more water een the firlt and 2d
fmall, 4 feet more between the 2d and 3d and 6 feet
more between the 3d and laft.

Dams, fluices, or rcfervo;rs raifed on the meadow
have entirely this laft advang e but it is not fo with
refpeét to their difference mafelght, becaufe of the 5
feer the depth of the river, whxtp is only once reckon-
ed; {fo that by the famc fuppoﬁmon, 10 feet will pro-
duce the fame effc& as 16. The profil will explain
what may appear obfcure in this article. The thick-
nefs of thefe dams, mcu:qﬁnv inproportion to ‘their
height, certainly require a greater quantity of earth;
but they diminifh the number of fluices and refervmrs,
and, what is more eﬁlnual _there are fewer bridges to
guard.

IfI fuppofe thefe retamers of th:s height, it is only
to make this propofition more intelligible ; for being
only neceflary to have them of timber and clay, and
not of mafonry, which 1s too folid for field work, I .
would not have them exceed 12 feet: this will even be
too much for fluices with vanns s but to prove that thofe
I propofc are capable of that reﬁftance, it is fufficient
to recollect that their coffers make them real dams, and

tho’
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“ tho’ they are 12 feet high from the floor, they have not
12 feet of water to fupport, there being but 5 feet dif-
ference between the upper and lower inundations,
When the valley is to be overflown, the lower flyice
- is fbut firft, and when the water is rifen to 2 proper
height the next is fhut, and foon; otherwife the water
would not be of the fame height in all places. ‘
IX. The exceflive lengths of the dams, caufed by
the diftance of the places proper to fupport their extre-

- mities, form the 2d inconvenience.

The proteétion of thefe-works being 2
very material péint, they muft be raifed in glim AXVL
the narroweft part of the valley, thattheir  ©
_ heads may Be defended by the line, as much as poffible.
As this advantage cannot always be obtained, if it be
6o or 8o fathoms diftant, a lunette muft be conftructed
to hold at leaft 100 men, and turned fo as to be flanked
by the intrenchment. .

When this diftance exceeds 8o fathoms, :
the fureft way is to raife a redout on the gliatezx"rw'
inundation, or breaft-works, 30 or 40 fa- o Sody 2
thoms from the oppofite fide, which may crofs the dam :
the opening next the enemy muft be covered by a turn-
ing traverfe, This muft alfo have a lunette, which on-
ly ferving as an advanced work, or rather a look-out,
may be much fmaller than the others.

A double parapet rzifed on the dam will fecure the
communications of thefe different works, at leaft from
one piece to anether, if the quantity of earth required
fhould be too great. ' The author means, that a fingle
parapet is to be ‘made only, in cafe the weight of the
great quantity of earth is too much, and not as above.

It occurs to my memory, the method taken to con-
ftru&t one of the dams of the Loutre. An intrench-
ment covered only on one fide, which by its feveral
turns is fecured from enfilade, yet oppofes a crofs fire,
fuperior to that from a point of land, ftretching out
from a hil. This work, an honour to the engine}fr

whae
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who dire@ed it, thews what may be done on fimilar
occafions. : : : ‘

X. The difficulties found in covering lines by inun-
dations, may be reduced to the 3 following cafes.

Lirft, When the ground, thro’> which the river runs,
1s on a level for too great an extent; how can water be
raifed on a flat furface, without means of confining it ?
This is not impoflible; but yet I believe never attempted.

2dly, When, for the fame reafon, the dams are ob-
liged to be made exceflive long, for want of nearer -
ground ‘to {upport their heads, they require much
work, and pofts in front ; which being liable to be at-
tacked at a time when darknefs renders the defence
drawn from thofe in the ‘rear, weak and uncertain,
give {mall encouragement to officers charged with
fuch pofts. ‘

Laitly, When the great fall of the river renders it
neceflary to multiply the dams, which (without reckon-
ing the increafe of workmanthip) are fo many bridges
to guard, they muft be carefully watched.

1 have thewn what is generally done in each of thefe
cafes, were I charged with fuch works, I would avoid
thefe obftacles, and go another way to work.

This expedient is preferable to the common method, -
by it I would undertake to render the line ‘inacceffible
without thefe fluices, or troublefome long dams, or
thofe pofts, advanced and dangerous, and with a quar-
ter of .the expences: S

This {cheme, plain as new, 1 contrived, by order of
the court, in 1735, for thelinesof the Spirbach. This
river we have thewn runs almoft every where at a con-
fiderable diftance from the hill, flows full to its bg.nks

' thro’ flat and very broad meadows. - Neceflity obliged
‘me to feek a remedy for all; I pofitively promifed an
inundation, commanded throughout by {mall arms
but without explaining the method I propofed to fol-
dow : this was perhaps efteemed a chimera; be that as
it willy I heard no more of it, and a little after, 2 bri-

gades
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- gades of engineers were detached from the army, and
charged with thefe lines. I could not withl decency
proP_oi"emy {cheme, as it was not demanded, fo that
the opportunities of executing it at the camps of the
- Louire, and of the Queich in 1743, not taking place, I
never produced it, hor even committed it to writing ;
th;:, 'publick mayjudge by the follpwir}g,' if it has any
merit but novelty. ,

XI. 1 fuppofe all the above difficulties united, viz.
the valley quite level and of a great breadth, which,
according to the common. method, renders all fchemes
‘impracticable, and the river flowing full to its banks,
has only 4 feet depth and 2 feet fall in roo fathoms.

My meshod leaving me at liberty to prefcribe what
breadth I pleafe to the inundation, I will examine what
1s the moft advantageous; if it is too narrow, it is not
a {ufficient obftacle to an’enemy ; if too wide, it is bad-
ly defended, and the dams extending in proportion re-
quires more work. Thefethings confidered, 1 determin--
ed its breadth between 40 and 60 fathoms.

I trace the fide 60 fathoms from the cur-
tains and other principal lines of the in-
trenchment, obferving in thofe places where the rifing,
and confequently the fortification winds, to follow thofe
only of a great extent, and to contract the breadth be-
. fore the others, viz. to run out from 40 to 6o fathoms,
according to the greater or lefs projeétions of thefe
parts; as the ‘moreit approaches to a right line the lefs
extent it will have, ‘ '

. 6 feet within, trace a parallel ditch from 15 to 20
fect broad abeve, and from 4and a half to 6 feet deep,
according as the water will permit : the earth dug up
will form the dam made lengthways to fupport the in-
undation, preferving 6 feet for a berm, and this dam is
ftopped fo as to leave no cover for the enemy. _

If I have no. wheel-barrows, 1 make another ditch
parallel to this at the foot of the intrenchment, which
in this cafe follows its windings; if not, it muft be

Plate XXVIL.
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contrived’ that the {carp may be feen throughout from'
the parapet. ; ‘ ; Now :

The breadth thus determired, I trace the retainers at”
every 2 feet defcent, that is, according to the {uppofi-
tion, one at every too fathoms. Thefe retainers are-
formed over the whole breadth of the meadow by dams
of earth, and over the ditches by batardeaus of wood 3
the reafon of this difference will prefently be feen. :

The dam on the fide begins at 3 feet height, and ends
at 5 5 that which croffes the meadow, fuppofing the ba-
fon level, is raifed every where to 5 feet, though it fuf-
tains but 4 feet water in the deepett place, which is
fufficient to leave 2 feer at the roof of the. upper re-
tainer ; bue this foot is alfo neceffary to prevént the wa-
ter from overflowing,

The earth for the dams of the retainers is taken from:
a ditch dug above, and as deep as thofe to which it
communicates at the extremities 5 leaving 6 feet berm
at leaft between the foot of the dam and the {carp of
the ditch, whofe flope muft be equal to its height at’
“leaft. : 5 : :

The dam batardeau adjacent to the fide of the inun-
dation muft be made fo that it cannot be walked over;
and as it cannot be wafted by the water, it may be level
with the furface ; it will alfo ferve as a refervoir in cafe.”
of neceflity. How a batardeau can ferve as a refervoir
1S not eafily underftood €xcept the author means, it
ferves to make a refervoir in cafe of need.

The other is of a different conftruttion ; a fingle
vann in the middle, without any more expence, will
have the fame effect as a fluice, which cofts much more 3
this vann being raifed, will fill the ditches, which com-
municate with each other, in a ljttle time, by clofing
thevann, and throwing the river into its old courfe, it
will ferve as a refervoir; when an inundation is to be
made, fome planks, flipped into the grooves, will fup-
Port it to a determined height, :

The
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: The only objetion that can be made to this method
is the want of water caufed by filtration thro’ the laterai
dams. This does not appear probable to me, as they
are very low and thick ; but {uppofing this filtrasion
it can be no inconvenience, as we never want a fupply’?
of water from the river. If it is feared that the vanns
are infufficient, the ports of the dam, which form the
refervoir, muft be lowered by fome inches, fo as that
they are higher as they defcend with the ftream; the
confequence of fecuring the entrance of the water is
manifeft, as upon this theé whole depends. .
This method is equally good to cover lines entirely
by inundations, and corre& the defects of thofe already
conftru@ed after the ufual method. 1 Erons

OgservaTioNs on the ninth Chapter.

As few countries are without rivers or brooks, the
manner of taking advantage of their courfes, in re-
trenching camps, is here particularly confidered; as
the author feems not eafily underftood, an explanation
of fo ufeful a fubjeét will, I hope, be of utility.

He fays, that when a large river runs in the front, it
~ forms almoft an impenetrable barrier, by the affiftance

of few works; but as its great length cannot every
where be fufficiently guarded, the enemy may pafs it
either above or below, and attack the camp in rear or
flank, as he finds moft neceffary. Since the river is a
fufficient defence in the front, the attention of a general
fhould be corfined to the fecuring his flanks and rear,
either by works in thofe places, which are eafy of ac-
cefs, or by moraffes, if there be any near, or by all-
the means, that nature and art affords : if the enemy
croffes the river with an intention to hem him in on all
fides, the general muft know whether his camp can be
forced or not ; if not, whether he has means to fubfift
‘his army till the enemy is obliged to retire.

If a river is not very lafGe, and its courfe may be .

carried round the greateft part of the camp, or has a
K 2 sonfi-

, -
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confiderable bent, fuch a fituation is certainly very fa-
vourable, provided the ground on the oppofite fide does
not command the works of the camp; it is alfo very.
advapntageous to have a fufficient quantity of {weet wa-
ter {o near the camp, that the enemy can by no means -
cut it off, for the ufe of both men and cattle ; all

other neccflaries but that may be tranfported from other

places. e

If ariveris fo fmall as to be eafily paffed, dams
may be made at proper diftances, to raife it higher ;
or if the fituation is favourabde, an inundation may be
formed, of fuch extent, as not.to be crofied without
the utmoft difficulty. In both cafes, care muft be
taken to prevent the enemy from cutting thefe dams,
and to let out the water; for which reafon, ftron
guards muft be placed near them, and fecured either
by a good redout, or any othet fuch work, the nature of
the fituation will admit. :

If thereis a rifing ground within 60, 80, or 100 fa-
thoms of the river, the camp muft be placed upon it,
and an inundation formed, if it can be done between
the river and camp : when that diftance is too great for
fuch works, 2 ditches may then be made nearly paral-
lel to the rifing ground, within 40 or 60 fathoms

from
each other; thefe ditches muft be croffed by 2 others,

{o as to bring the water from the riyer into the former -
or if the ground between is low, to form an inundati. -
on. The reader muft be fenfible, the whole fecurity
depends intirely on the well guarding the dams which
keep up the water ; for if they are not, the enemy may
pafs them, being fo many bridges ready made, or de-
molifh them, as he finds moft convenient.

When the water of ariver is to be raifed to any mo-
derate height, the author prefers a fingle dam of a fuf=-
icient height to 3 or 4 fmall : thusif the water requires
to be raifed 10 feet at the lower end, and the banks are’
5 feet, he prefers one dam of 15 feet high to' 4 of g
teet, placed fo as to raife the water to the fame height

above.
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above. His reafons are, that the height of the 4 dams
amounts to 36 feet, therefore the difference between
this and 15, the height of the one is 21 feet; and the
4 require 4 guards inftead of 1, which fatigues the ar-
my. How it happens that the 4 raife the water no
higher than the 1, 1s thus; the firft or lower will raife
the water 4 feet above the bank ; ‘and as 2 feet of wa-
ter above the bank is reckoned the leaft that can be al-
lowed to hide the bank; the 2d is placed where the
height of the water is 2 feet above the bank, therefore
can raife the water but 2 feet higher ; and the 3d and
4th will raife the water no higher for the fame reafon;
fo that the_loweft raifes the water 4 feet, and the three
others together 6, which makes 10 feet, and is the fame
as 1 of 15 feet {funk 5 into the river. . .

To thew how much the work of the 4 at g feet high
exceeds ‘the 1 at 15, it fhould be obferved, that the
preflure of water againfta perpendicular furface is equal
to the weight of a triangular prifm, whofe height is
equal to the breadth of the river, and the bafe and the
pofales right angle triangle, 2 fides of which are equal
“each to the height of water. Since the height of thefe
prifims are the fame, viz. the breadth of the river, and
their bafes fimilar triangles, and thefe fimilar triangles
are as the fquares of 1 of their fides, the total preflures
are to one another as the fquares of the heights of the
water = and as the folid content of thefe dams muft be
proportional to the weights they fupport, the quantity
of the work in a dam of 15 feet high, is to that of 1
of g feet high, as the fquare 225 of 15 is to the fquare
81 of g: and as there are 4 of g feet high, and 4
times 81 makes 324, the gquantity of work in the 1 1s
to that in the 4, as 225 is to 324, Or'as 75 to 1083
which is not fo great a difference as might have been
expeéted. This is upon the fuppofition, that all the
dams fupport a quantity of water proportional to their
-height, ‘which is not the cafe here; whereas it thould

only be the difference between the height above and
B below
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below each dam’; and as this difference is only 2 feet in
the 3 upper dams by fuppofition, if therefore we fub-
ftract g times the {quare, 49 of 4, which is 147 froth
324" the difference will be 177, and hence the work in
the 1 will be to the work in the 4, as225isto 1773
or as 75 to 59 ; fo that the 4 require lefs work than the
13 or at lealt no more ; becaufe the foundations Ihéauld
be confidered. Sl \
There are other reafons to prefer 4 dams of a lefs
height to 1 of a greater. For itis not always practica~
ble to make but 1 dam in a river, o as to keep up the
water to a certain height above the camp. Since, if
the ground is flat to a confiderable diftance, .the water
by overflowing: will fpread fo much below, as to pre-
vent its rifing above. Another difadvantage attends a
fingle dam, ‘that if it thould break either by a fudden
fwelling of the water, or by the want of a fufficient fo-
lidity, 1t'will be much more difficult to- repair than any
1 of the'4. To find the dimenfions of ‘the profil of a
dam, fuppofed to be of the fame form as reprefented by
fig. 34, plate 19, of myErLemENTS of MaTH. Whole
bafe of the flope being 1 sth of the “height, we muft
confider, that common earth is nearly twice as heavy
as common water, and by following the fame fteps as
in art. 5103 by fuppofing n=.2% and take w for the
~ whole weight inftead of 2 thirds, we fhall find the
thicknefs of the profil above to be 22 parts of the
height. Thus if the height be g feet, then g times 22
gives 2 feet nearly ; but if the height is 15 feet, then
15 times 22 gives 3.3 feet, or 3 feet 4 inches, for the
thicknefs above; if to which we add 3, 1 5th of the
“height 15, for the bafe of the flope, we get 6 feet 4
. inches for the bafe of the profil: It is fuppofed, that
the cafe of the dam is made with boards, ftakes or
fafcines, to prevent the water from wathing away the
earth. : P2
The author reduces the difficulties of fecuring lines |
by water to three, viz. when the low ground is if tog
' great
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great an extent, to form an inundation, to the great ex-
tent of the works which attends it; and when the de-
{cent of the ftream is {fo great, as to require {feveral dams
to the number of polts to be guarded. = The 2 kaft of
- thefe inconveniencies have been already mentioned ; as
to the.firft, it is remedied as follows. If the flats are
confiderably extended, and a rifing ground terminates
them, upon which the camp is fuppofed to be : he pro-
poles to make a ditch, from 15 to 28 feet broad, near-
ly parallel to the intrenchment; and another of the
{fame width, parallel to ahd diftant fromit, from 40 to
60 fathoms : thefe two ditches ‘are joined by others,
nearly at_right anglesto them; and the carth taken out
of them ferve to form dams, by which the water is
kept up to a proper height, in the fame manner as
thofe defcribed above do in the river : he then propofes
to make a kind of wooden fluices with fhutters, acrofs
_the 2 firft ditches, where the dams meet them, to pre-

_ vent the water from running out that way. This done,
the lower fluices are fhut till the water is of a fufficient
height, then the next thut, and fo on to the laft.

T hus the fubject is clear; yet there remains 1 great
difficulty in the execution, which the author,does not
mention ; all he fays is, that the importance of fecur-
ing the entrance of the water into this bafon is felf-evi-
dent: it appears to me, that the lower dam is what
muft be well fecured, and not the entrance of the wa-
ter; or by cutting a paffage through it, the water muft
run out. As to the guarding the entrance of the wa-
ter it is immaterial when the inundation is once form-
ed, which muft be done before the enemy can prevent
it, otherwife it is impofiible to make fuch a work when
he is near; and to prevent cutting the lower dam, I
can fee no other remedy, than to make it where the ri-
ver runs fo near, the intrenchment, as to be defended
from thence by cannon ; the defence of fmall arms is
infufficient, fince the enemy may bring a greater _agmn[’c
ic. No morc need be faid, than that a good engineer,

K 4, who
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who is upon the fpot, may confider, whether fuch a
feheme is practcablec= o of i

=

€

CHAPTER Taz L EN'TEL

L. Intrenchments to be made incafe of a river. 1. Plans
of works to pafs it by open force. 111. To repafs it in
the prefence of an enemy. 1V. Another [cheme. V.
Exaniple of the camp at Nordheim. VI Precantions
io be taken to prevent ‘the paflage of rivers. VII. Re- .
marks on ¥olard’s epaulements. V1. Continuation of

thefe remarks, and fckemes of the author. 1X, Folard’s
JSebemes. ; T

I HE various operations a general may be ob-
g liged to undertake to pafs or repafs a river,.or -
difpute the paffage withan enemy, requiring the conftruc-
tion of many different works, are the fubject of this
chapter. Thefe works are feldom of fo great extent,
as to beranked with lines, yet as their figure refembles
them more than any other, I thought they could not be
better placed than following intrenchments covered by
rivers or inundations. b :

I fhall treat of the works alone, avoiding as much
as poffibie to enter into the various circumftances rela-
tive to the motions of troops; not to depart-from my
fubjeét, or repeat what unneceffarily authors have
wrote; tho’ fcarcely any thing has appeared on this
kind of fortification, yet itis not fo with the other; it
having been fo copioufly treated, as to leave no room
for improvement.

1. When a river muft be paffed- by open force, by
natural fords, or the means I fhall fpeak of have ren-
dered it practicable, by boats, on floats, or fwimming,
it is abfolutely neceffary, that fo foon as the frft troops
have pafied over, and began to intrench, to make con=
venient and fure communications,

Ak
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If therefore bridges muft be flung over ; byt if there
was only one, a'fort fuch as we defcribed in chap. 2.
will be infuificient, not being large enough to contain
~ the troops that muft pafs; the firft thar arrive wl be
- ftraitened in the defence, or run therifk of being taken
off from the counterfcarp. : : ;
Befides this work, which will be fufficiently lined with
8 men or lefs to a fathom, and where the reft of the
troops muft file off, a fpot of ground muft be found
where they can intrench jor barricade, by fellings, or
- Chevaux de Frife, as they arrive. : S
This halting place, cannot be better placed than on
the flankg of the intrenchment, which projeéting be-
yond them will flank them; without this, they could
- not have too much depth; I think there cannot be .
lefs than 60 fathoms, that the troops may not be con-
fufed by thofe who file off in their rear. .
As thefe intrenchments extend in proportion to the
numbers that enter, one of the extremities muft be left
open : Santa Cruz, to remedy this, propoles to crofs
by branches the mtrenchment down to the river at'every
600 paces, or to fupply it by a redout. 2
~ This precaution is good, but then the’ ground
is broke, incumbered and diminithed. If the river is
. narrow this additional work may be avoided, as the
enemy cannot make an attac, without being flanked by
the intrenchment an the oppofite fide, which fhould
be raifed. .
It is therefore neceffary, if not indifpenfible, accord-
ing to this judicious author, to conftrudl a 2d bridge,
when the firft is finifhed, was it only to avoid the dan-
ger of having the communication of thofe that pafs
firft, cut off; if the artllery, or any other accident,
fhould damage the firft bridge. »
- The intrenchment, either entirely, or the 5 <
greateft part, muft be included, between : :
the 2 heads, from thence refults this great advantage,
that if one of the bridges thould be broke, the rcma(iin-
: er
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der of thg army can march to fupport the work that
covers it, and fuppofing the line finithed, it is in no
- danger of being flanked. : ' A o
The heads of the bridges have gates, as they muft.
{fubfift fome time, alfo communicate to the right and
left, but none are made in the adjoining lines.  When
all the army, or at leaft a number nearly equal to the
enemy, have pafled with the artillery, if they would
advance, each battalion throws down the parapet and
the counterfcarp before it into the ditch, fo as to make
an eafy {lope to march out in battle, and thus avoid the
danger of filing off. '

We fee what care is neceffary in fuch hazgrdous en-
terprifes ;- they muft endeavour to deceive the enemy,
to have time to raife the intrenchment and the batteries
which defend the accefs to the bridge; this intrench-
ment thould be favourably fituated, either by {uperiori-
ty of ground, or an elbowin the river, which helps to
crofs the fires in front. Laftly, the troops on the other -
fide muft work half at a time, each having his arms
grounded 2 paces before him, and the other half, pre-
pared for an engagement, muft cover them: they
fhould relieve each other hourly, and if the enemy at-
tac them before the parapets are formed, they muft de-
fend themfelves in the ditch, where they will be cover-
ed by the counterfcarp, and better affifted by the fire
on the other fide, which by this ‘means they will nog
intercept.

IJ. Of all military operations, perhaps the laft
is the moft dangerous, except that of repafling rivers
in the prefence of an enemy, where one part of the

_army 1s confequently liable to be attacked in the rear,
when the other cannot affift it. :

Few have touched on this important fubjeét: Fex-
guieres would have the troops inclofed by good lines,
whofe extremities, fupported by the river, are flanked
by the fire of fome large redouts on the oppofite fide 5
that the bridges, for he fuppofes many, and there can-

nog
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not be too many in o critical a fituation, that the °
bridges, I fay, be covered by a 2d intrenchment, well
dined with infantry; independent of this, a redan,
which ferves to break up the bridge with fecurity, as
alfo to cover the rear of the retreat. :

He alfo recommends thefe other precautions, which
though they do not immediately belong to fortification
may here be ufeful : “ The light and heavy baO'O‘age:
¢¢ fays he, thould go before the army a confiderable
6 _time ; the cavalry alfo before the infantry ; ‘the firft
¢¢ infantry that pafs fhould be pofted and intrenched
¢ on the other fide, in redouts, which fhould protect
* the flanks of the army; nothing of this motion
< fhould be feen by the enemy, that they may not at-
¢ tac on the march, becaufe the diforder in fuch cafes
is to be dreaded ; ang if the enemy are in fight of
the camp, the army muft march in the night only
but the 2d intrenchment, the redans and redouts,
¢ muft firft be lined; and a time chofen, when the -
f¢ enemy may not be able to fee the motion.”

On thefe inftructions, I fhall propofe the following
plan, tho’ Ido not think myfelf obliged ftrictly to ad-
here to them.

Thefe works inclofed one within another, and confe<
quently of d.fferent contents, are evidently defigned
that the troops, fucceflively retreating, may be fuffici-
ent to line them, in proportion. as their numbers de-
creafe: when there remains but 6 or 8 battalions, it'is
certain they may be forced in that vaft intrenchment,
which contained the whole army ; whereas they are in
a ftate to fupport themfelves in the heads or lunettes of .
the bridges ; but, I find the difference of extent be-
tween the line and thefe pieces too great for one in-
trenchment. : { :

Suppoling it neceflary to repafs a river, when not
mafter of the other fide; (which is rare, and fuppofes
the enemy much fuperior in numbers) to this difficult
‘operation would be Joined that of pafling by open

force 3
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~ Yorce; but as that is not the cafe here, the redouts
Feuquieres'propofes, are only proper to fecure the heads
of bridges againft furprifes, or the danger of being at~
tacked, before being reinforced by fome light troops :
a fingle line thould be preferred or addqd, becaufe fuch
a precaution is neceffary, which will form a communi- .
cation from the right to the left, and flanked with a
greater fire every part within reach. T
Plate XXIX. IV. 1 now come to the planI mentioned,
which needs no defcription, the plate being:
fufficient to explain every thing. 1 fuppofe with Feu-
quieres, that we are generally freed of all our baggage,
and whatever cavalry we think we fhall not want, with
the infantry to line the intrenchment on the cther fide,
pafied over; this infantry may be 4 battalions, I here
{uppofe 6. \ : =

If it is thought thefe detachnients would weaken the:
army too much, the exterior line muft be put into fuch
a {tate of defence, as to fupply this defect before they
are fent over. ) ‘

This intrenchment and the works being finithed, the
3d line begins the retreat, followed by the 2d, that is,
by the reft of the cavalry. The fquadrons are divided
into 3 detachments, and each detachment pafies over
the bridge neareft to it. :

This motion is made in the night, unknown to the
enemy: yet if they fhould difcover it, and take that
opportunity to attac, which they will do in the centre,
o avoid the fire of the intrenchment, on the other fide -
the river, theinfantry at the extremities of the line fe-
parated by the traverfing lines, muft abandon that poft,
and replace that of the cavalry in the centre. :

If all is quiet, thefe 12 battalions file off, 4 over
each bridge : the 6 batralions in column begin their
march, and are followed by the 24 others, 1 3d over
cach bridge.

~ For greater fecurity, thefe bodies may be removed
alternatively, that is, from 2 take 1, that the remain-

ing
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ing by their extent may be able to line the parapet ; they
" may even be doubled, the bartalions being “fuppofed
here 6 deep. : : e

- At-length only the redans and the intrenchments
which fupport them are occupied ; they retreat from
thefe, beginning by the intrenchments, and leaving in
each redout within the bridge heads but 2 companies of
grenadiers, who after having taken up or deftroyed the
bridges, retire in boats furnithed with poles and oars,
and drawn to the other fide by 2 or 3 ropes faftened
- to each. i ) '
- Thefe redouts fhould be formed by 2 rows of. palli-
{ades, 1 foot diftant, and if neceffary, with a 3d row
of inclinéd pallifades. '

The troops, thus fucceffively occupying intrench-
ments proportioned to their numbers, are always able
to line, and confequently to defend them. :

- They will alfo be vigoroufly fupported by the fire
from the other fide of the river, the batteries of which
nearly flank the line, the traverfes and redans. Thefe
laft pieces, and redouts, are flanked as well by the 6
battalions, as thofe who pafied over, before it was ne-
ceffary to defend them. : : ; _

I traced the flanks and traverfes indented, that the
cannon might flank them the better. '

Tho’ this camp only fuppofes 60 battalions, it would
be {ufficient for 8o, by replacing the ‘20 fquadrons of
the 2d line by fo many infantry, from whence they may
repafs the river, fo foon as the works thould be in a
ftate of defence; this cavalry fhould be pofted on the
right and left of the exteriorintrenchment, where they -
would be covered in front by the fire of the branches,
and in flank by that of the oppofite fide; for greater
precaution fome redouts may be thrown up there. -

Should this fcheme be objeéted to, as requiring too
much work, I aniwer, that the fafety of the army re-
quires it, and nothing but tools are wanting, for there
are more troops than neceflary to execute it in a ﬁgcry

3 : ort

-
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fhort t1me, without difplacing them. As to the ifns
trenchments on the other fide. the r1v«=:r1 if the banks

on both fides are on a level, or that
high,¢ it is {ufficient. to ﬁnk it in the fq
by throwing the earth on the outfid
en the work. Whatever form it done-in, ‘we muft
always begin at the extremities, the ;!
figned to defend the flanks of the exter

the oppofite

'of a trenchy
hich will thort-

-

:;

arts being de-
v line, will be
moft wanted. . As to the batteries, o far from being

funk, they muft be raifed and’ placed fo aé to command

at a diftance in front B

V. The prince of Cont?’s. m‘éthod to repafs the Rbine,
in 1745, with the army und(er his command, 1s fo good,
that [ fhould have nothing more to propofe, did not
circumftances vary. The | @ilowmg is a relation of this

event, by the chevalier de Clazmc, my nephew who

was prefent
The right wing of our army, fupported by the rivu-
Plate XXX, let and morafs of Hoffeim,. was covered by

redans, each large enoughwto contain 1 bat-

talion ; we alfo poffeffed the village of Bob/iat, within
reach of ‘which were the only opemngs by whxch the
enemy could enter the plains.

The left, fupported by xmpra&lcable moraﬁ"cs, andl
covered by the little river of /#eifchnitz; only accefiible

by the caufeway and bridge of W attenbeimn, a large vil-
lage towards the exnemxty of «the line.

While the redatis ‘on the right, and fome others to-
wards Bobflat were raxﬁng, we conftrudted 5 redouts at
fome diftance from the tails of the 2 bridges we had
flung over below Rindarkeim. - Thefe redouts were fo
fituated, that the enemy could not penetrate until they
had forced them all ; which was the 'more difficult and
tedious to be done, as bemg well guarded they reci-
procally defended each other, and cou?d not be attack-
ed but 1 after another.

All our baggage being fent over the Rbme, and the

works finifhed early next day, fome troeps of cavalry,
1 regi-

- ; '.f o
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1 regiment of huffars, and the independent companies -
were drawn up between Bodftat and the rivuletd and the
infantry brigade of Britamy, deligned for the rear-
: g’:gard,"were _pofted in the hedges beyond Nordbeim,
the army, being drawn up at the head of the camp'be-
fore day, began tofile off in 5 columns, 3 of infantry
g%r battalions in front, and 2 of cavalry ; the artillery,
ivided into 4 parts, were in the intervals,

The troops which guarded the openings of Bofaz,
being on their march, were attacked by 6oco huffars,
croats, or pandours, commanded by general 77ips, who
made fome fquadrons give way, and falling on the reft,
put them into diforder; but the whole quickly rallied
behind a reinforcement of cavalry, fent from the main
body, who having ftopped the enemy, rejoined their
column. ;

They were yet more unlucky on the right. Thofe
who paffed by Wattenbeim were vigoroufly repulfed
before Nordbeim, and the enemy refolutely followed the
» troops who retired from this poft, till the fire of the firfk

redouts ftopped them, and the brigade of Britany, fac-
ing quickly to the right about, purfued them clofe
with fixed bayonets, and drove them back to the very
village. : &

In the mean time the army filed off leifurely ; when
the main body and artillery had pafled the Rbize, the
rear-guard, and thofe of the redouts, which we fuc-
ceflively evacuated, followed.

We had no more than 15 companies of grenadiers
to line the intrénchments of the tails of the bridges.
They all came over except 100 men, who ftaid while
the bridges were taken up, which was done fo {peedi-
1y, that the violence of the wind and current having
broke the cables, we were obliged to burn fome of
the boats. 5 ~ :

The bridges being at fome diftance from the fhore,
"the 100 men fet fire to a heap of fafcines and tarred

' wood,

$



144 ¢ nalCa ] U ] R
wood, which ferving as a fhelter, gave time to this little
body to ¢mbark in the boats which waited for them:

This famous retreat, made in eight hours, without
the leaft confufion, coft us only 200 killed, woundéd,
andeprifoners, the enemy loft above ieoo0. -

There are few examples of paffing an army over fuc
a river as the Rbine, in broad day, with fo much order,
and little lofs, efpecially being purfued by a confidera=
ble army, compofed in part of light refolute troops.
The choice of a camp, poffefling all the advanta-
geous pofls, difpofition of the troops, always within
reach to fupport each other; artillery, redouts, and
works, the detail of many other circumftances not ap-
plicable to the prefent fubje&, prevents my fying more
of fo fkilful a general. s :

The 5 redouts, capable by their pofition to cover a
numerous body, have in fomg meafure the fameé effect :
as my exterior line. 'The bridges were covered by z°
work enly, yet the fize and figure alfo an{wered the in-
tent of .the 2 redans and the intermediate intrenchment.
The curtain was broken, the faliant parts being fo far
diftant from each other, as to require thefe new fanks ;-
laftly, 2 batteries on the oppofice bank defended the
accefs to this head. ;

‘Thefe works, much lefs confiderable by their extent,
than by their judicious difpofition, were fufficient to fe-
cure the retreat of a good army, well conduéted, full
of confidence and courage, fo that any additional works
would have been fuperfluous; but if I may exprefs my
fentiments, 1 believe M. de Artus who directed them,
would not have thought them fo, with an army that had
been beat, difcouraged, and where it is to be feared,
the moft exac order is not maintained; in this cafe I
think my {cheme more agreeable. ‘

V1. Having treated of paffing rivers, I may be ac- -
cufed of neglect, if 1 omitted the means of preventing
thefe paffages. - ;

-

Is
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Is it nota paradox to affert, that this operagion is as
.difficult as the other ¢ Yet if not in itfelf, ‘atyleaft by
circumftances. Nothing is more difficult than to pafs
~ when an experienced enemy oppofes the paffage ; it is
cven impoflible, if they lodge firft on one of the basks;
yet nothing is more difficult than to hinder the pafiage,
-when there are many fords, or places where bridgeé
can be flung over; to guard thefe places entirely re-
duces an army; and in this cafe, as Feuguieres ob-
ferves, ¢ the general, who extends his army, has the
leaft profpect of fucceeding.”

The beft to be done on this occafion, is to throw up
fmall redouts, not only in fufpected places, but in their
intervals, @and near enough each other to form a chain |
of centinels and patroles, and if the country is on our
fide, 15 peafants is {ufficient for each, who by thefe
works will not be in danger of being furprized in the
night, by parties who may crofs in boats ; when they
difcover any extraordinary motion, they make an ap-
pointed fignal, which being repeated from poft to poft,
pafies immediately from right to left, time enough for
the adjacent troops to arrive: this I faw practifed in
Alface during the laft 2 wars. s
~ "When there is an ifland within reach, it muft have
troops pofted in it, and {fome works to cover them; at
leaft, all the wood and bufhes fhould be cut down, that
nothing may pafs unfeen. Had we taken this precau-
tion at Spire in 1735, the Imperialifts could not have
burnt our magazines, clofe to the gate of the town,
with bombs and hot bullets, which fortunately were
inconfiderable. e iy 1

In prefcribing thefe precautions, I fuppofed a deep
river ; when it is not fo every where, the fordable parts
fhould be obftructed by every method that can be de-
vifed. If in either cafe there are but few accefiible
places, intrenchments muft be raifed on the bank be-
fore them, that the troops which march on the fignal

given, may enter them at their arrival. :
| & Thefe.
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- Thefe intrenchments always ufeful, are oft abfolutely

neceflary 5 for if the enemy come with a confiderable’

artillery at the fame time with your troops, it is proba-
ble,, that not being able te fuftain the enemy’s fire with=
out thefe intrenchments, they will be quickly obliged
to quit the {pot. e vUoE
VII. There are fo few fchemes of this nature to
quote, that it would be an affeQation to pals by thofe

Folard has propofed on this fubjeét, tho’ the firft does .

not appear clearly expreffed. E e R

¢ The beft way, fays he, ‘is to make ftrong epaule-

ments, in the form of a crefcent or curve, at 8o or
100 fathoms from the place where it is thought the
encmy can pafs; the 2 horns or extremities of the
curve muft be 20 fathoms from the fide of the river,
that they may not be enfiladed by the enemy’s can-
non, and that there may be room enough on the out-
fide to cover a great body of cavalry and infantry.

This epaulement fhould be 7 or 8 feet high, the
carth caft towards the ememy, as we make our
trenches, and it muft have a gentle flope 3 it is be-

¢ hind this little hillock of earth, covered from the
¢¢ fury of the enemy’s cannon, that we wait at the pafs.”

When a certain number of the enemy are paffed,

- and begin to form in defiance of thiscrofs fire, which,
as the author obferves, will rake them %n front and
flank, ¢ The cavalry mount their horfes; and march
¢ towards them, witha grenadier behind each, whom
¢ they fet down, when within a certain diftance, to
¢¢ form platoons of 50 grenadiers each, who are.to en-

¢ cage them, between the {quadrons.”

This laft paffage is moft unintelligible to mej; it
may be want of conception on my part; tho’ it would
not be aftonithing,-if in fo great a work, wrote with fo
much {pirit, an-author full of his fubject, fhould not
be equal throughout. ' ;

The figure fo far from explaining, rather confufes *
me the more, by the fmall depth of the intrenchment,

e mn
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. in refpe& to the number of troops drawniup there;
were I not affured, that the fame plate ferves for 2 dif-
,ferent examples. B : et '
VIII. The enfuing method I think anfwers Fvlard’s
~ defigns ; the curve figure propofed, tho’ little practif-
“ed, i1s convenient, yet requires choice and attention.
The more the curve approaches to a flrait line, the
eafier it is to conform'to an eflential maxim of his,
which is, that the exterior be covered throughoutr : be-
fides the order:of battle will be lefs broke, the frontof
the troops which muft line it approaching the nearer to
a right line. EEE

The elipfis muft therefore be rejected, as having
parts where the curve is too abrupt; and for a much
better reafon the femi-circle, which befides that incon-
venience, cannot be formed with a radius of 80 or 100
fathoms (the fimalleft range of a mufket) as the epaule-
ment would not have extent enough.

The firft fcheme is-conftrutted on thefe o
principles: it is the fegment of a circle of Flia‘ P
128 fathoms radius, and 8o fathoms for &
its verfed fine, which determines the chord at little
more than 226 fathoms. - . ;

This method is good, as thes fires drawing nearer
together, in proportion to the diftance from the cir-
cumference, muft have a great effect, as well on thofe
that have paffed, as on thofe that are pafling; yet it
is not eafy in practice to trace the portions of fo great
a cirele.s = : e

Thus the fg;ond ﬁ-gure may be preferred : S
the opening is 240 fathoms; the .ml'ddle S

~ line 60 fathoms long, parallel to the river, #

‘and 86 fathoms diftant from it. e
This line and thofe of the fides being ftrait, the fires

of. each are parallel between themfelves, but they crqfs
a confiderable fpace (when thofe of the firit plan, 1n
the fegment of the circle, approach and unite) which
may be thought more advantageous. e
o ' ' 102 ol
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; « If thatis not approved of, the circular
}r:ii };XXI' form may be readily approached; by divid-
2 ing the chord into as many parts as the [+
gure ‘s to have fides, and determining the length of °
the perpendiculars cither by computation or by the fcale-

Which ‘ever method is'followed, the moft effential
point is to cover the exterior part of the work, fo as
not to be feen from the oppofite fide of the river, which
will be at lealt 400 fathoms diftant from it, this is fuffi-
cient in refpect to the range,of field pieces, and the
uncertainty of firing at fo great a diftance.

This cannot be done but by epaulements, whofe
length will depend on the figure of ‘the courf of the
river; If it forms a rentrant towards you, they will be
fhorter, if the elbow runs from you, they become
larger, we here fuppofe the courfe in a right line. :

‘Thefe epaulements muft be fo difpofed, that the
troops may move eafily behind the extremities of the
work, that the files of troops be not {quare with their
front. Itis on this maxim, thatin the laft plan I made
them perpendicular to the fides, The hook parallel to
the river, alfo the adjacent parts on the right and left,
are defigned for artillery, which batters the accefs and
the paflage of the river, and the enemy’s cannon almoft
direétly. .

One obfervation remains on the profil of this work.
Thefe gentle flopes, that the cavalry may afcend and
defcend (which Lbelieve is the author’s meaning) would
be very advantageous to draw out in line of battle ; but
their confiruction will be found very difficult, if 7 feet
and a half are given for the height of the epaulement, :
as they ‘muft have at leaft 30 feet bafe, which added to
the thicknefs at top, makes at leaft 11 fathoms a:the
bottom, and 7 I fathoms f{olidity in every fathom
length 5 independent of this excefiive work, it is evi-
dent what trouble there will be, in throwing the earth -
fo far, efpecially taking it only from one fide, and how
mugh the ditch adds to this diffance and the length of

the
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the flope; it is alfo obvious, that the leaft rhin renders
* fuch a paffage abfolutely impraticable. . * :

. The whole is thus remedied; let the part of the
sepaulement deftined for cavalry have only the njtural
flope, that is, a gradual one, with 1 or 2 openings of
36 feet each, and mafked at an equal or proportioned
diftance, which will ferve as a paffage.

The epaulement for the infantry 6 feet high, and its
flope, 1 % foot to afoot, that the battalions may leap
over, without filing off. : :

In one cafe, there will*be about L, and in the other
2 lefs earth to remove, it is taken within and with-
out, which greatly fhortens the work, obferving te
make th€ excavation as broad as poffible, that it may
have the lefs depth. :

The epaulements of the flanks will better guard againft
the ricochet, if we givé them the height of the firft
profil, when the infantry are on the fides. They cannot
be lefs than 8 feet high to cover a man on horfeback,
fuppofed on a level with the enemy, as I do here,
-and which certainly thould be taken as a rule.

1X. Folard’s other {chemes relate to thofe elbows,
or turnings in a river, where the defendants cannot en-
gage, without being taken, or battered in frort, flank,
and fometimes in the rear. They certainly give the
enemy great advantage ; but to ufe the author’s words,
not fo much as is imagined ; for thefe windings are, at
leaft in part of their extent, enfiladed, and feen ob-
liquely from the points where the curve begins. :

To gain by this circumitance, he raifes a redout at
each of thefe places, capable of containing 150 men
with cannon ; the reft depends on the number of troops
neceffary to fuftain the pott. '

If there be a body of cavalry and infan- S
try within reach, confiderable enough to T :
charge thofe who may endeavour to force e
it, they are fheltered from the enemy’s cannon, by join-

1] ing
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ing epaulements to thefe works, of the kind we have
treated of,* as it is pricked on the oAb B .
If there is only infantry, and the number of thefe
windings does not permit to employ {ufficient forces ate«
each,- 2 line muft be drawn from one. redout to another,
the middle of which is covered by a lunette, to which
it communicates. it §
If the redouts can only be guarded, they muft be fo
conftrutted, pallifaded, and defended, as at leaft to
hold out till fuccours arrive 5 the fame muft be under-
ftood of the lunette and intrenchment. 3
SRy thought to flank thefe redouts, and to turn them
and the line which joins them, in a manner moft proper
to have fulfilled their defign: it is in that onl¥, I here
differ from Folard. We muft obferve, thatin this, and
the preceding article, ‘he fuppofes the river fordable s
if it was not, lefs work would fuffice to hinder 2 bridge
being thrown over. His €paulements are yet very pro-
per for this ufe, fince if the bridge was finithed, it
would be ufelefs, on account of the facility of fuccef-
fively beating the troops that might endeayour to pafs.

: OeservaTions on the tenth Chapter.
: The method of pafiing rivers, when an enemy is near,
Or preventing an enemy from pafling, is certainly a .
mafter-piece in the art of war : what authors fully treat
of and with the greateft care, elpecially Folard, in his
commentaries upon Polybius, vol. 4. Our author, with
infinite pains, explains it by the help of feveral draughts :
the firft plate 28, contains two bridge-heads joined by
2n indented retrenchment, wherein all the parts are
well flanked ; this example fuppofes an army to pafs a
river, when the enemy 1s on the fame fide; and as a
part paffes, the others retire gradually from the retrench-
ment into the lunettes, which cover the bridges; and
~ thofe who have croffed firft intrench, to cover the retreat
of the lait. 3

~ The
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~ The example plate 29, fuppofes a large admy, which
is not only intrenched all round, but a part is ‘cut off
on each {ide by an indénted retrenchment ; that, when
' patt of the army has croffed, the reft being infufficient
to line the whole work, may retire in the middle part;
and as the number diminifthes into that part between
the bridge heads, and from thence into the lunettes
which cover the bridges, whilft thofe on the oppofite
thore intrench to cover the retreat; tofecure the retreat
of the laft, fmall redouts are made with a double row
of pallifades, within th& lunettes, in each of which 2
companies of grenadiers are left; and fo foon as the
bridge _is broke up retire in boats, which are partly
towed over with ropes, and partly by rowing. Itis
evident, that this paffage is as well covered as can be
expeéted 5 and if the troops do their duty without con-
fufion, it will be a difficult matter for the enemy to
break in upon them, tho’ equal in number. Obferve,
that the ground maft be level round this intrenchment
for 7 or 8oo fathoms diftant; otherwile the enemy’s
cannon, placed on a rifing ground, would do great ex-
ecution, and confequently greatly difturb the retreat
it would therefore be very hazardous to undertake the
:paﬁ'agc in that cafe ; unlefs the cannon could be mafked
by a high epaulement; or having a large battery on
the oppoiite thore to oppofe an equal or fuperior fire
to them. ol
" The author’s next example, relating to the retreat of |
- the French over the Rbine in the face of the Aufirian
army, by prince Conti, is perhaps one pf the fineft ever
made : as the author gives a very particular account of
it, I fhall pafs to the next reprefented plate 31, which
he has taken from Folard’s notes upon Polybius; the
queftion is here to prevent an enemy from croffing a ri-
ver before your face, and with open force. The beft
way, {ays Folard, is to make a ftrong epaulement in
the form of a crefcent or curve line, at 8o or soo fa-
thoms from the place where the enemy is fufpeéted to
Loy pals,
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pafs, the ehds thould terminate within 20 fathoms of
the fhore, fo as not to be enfiladed by the enemy’s can-
non, and the intrenchment hould be large enough to ,
cover‘a great body of horfe and foot : this epaulement
fheuld be 7 or 8 feet high, and 'gﬁe‘ earth thrown to-
wards the enemy. This our author thinks is obfcurely
exprefled, efpecially where Folard adds, when a certain
number of the enemy have paffed, and begin to form,
the cavalry mount, and each takes a grenadier behind
him, in order to form platqons between the horfe,
‘What reafon, fays he, is there for mounting grenadiers
for fo fmall a diftance? If I do not miftake, Folard’s
‘reafon was, that {fo foon as the enemy begins <o form,
no time fhould be loft, leaft they may make too great
refiftance when once formed ; for which reafon the horfe
is to charge firft, paffing through the openings left near
the thore, and which he exprelsly fuppofes not to-be
enfiladed; and as horfe alone is infufficient to break the
infantry, he makes each horfeman take a grenadier be-
hind him, to form platoons, to afiift the horfe till the
infantry can come up and affift them ; that the ob-
{curity our author complains of, is not Folzrd’s.-

He alfo complains that the retrenchment appears too
fmall for placing fo many troops behind it; not confi-
dering itis done for a very effential reafon, viz. to leave
little ground for the enemy’s fo,r_ming in order of bat-
tle, and to defend the croffing of the river more vigo-
roufly, both by fmall arms and cannony which could '
not be done fo well at a greater diftanée than a 100 fa-
thoms. Neither is there any want of room behind, for
placing fo many troops as is required’; fince under the
cover of {o high an epaulement, they may be drawn
up in columns, as Folard would ‘have them o fight;
befides, no {pot of ground is every where on a level,
and the leaft bank or valley is fufficient to cover more.

It is evident, that the chief intent of this work is to
defend the river at as near a diftance as poflible, and
therefore any other pofition farther off would not an-

{fwer
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fwer the author’s intention. The author nfakes a fup-
pofition, which reafon fhould have convinced him

» could not have been thought of 5 which is, that the eafy
flope made to the intrenchment was defigned for horfe
~and foot to march over the retrenchment in order of
battle.. Upon this fuppofition he gives a long detail of
the quantity of earth to be thrown up, and then fays,
that the leaft rainy weather would foon wath off the pa-
rapet. Another very ufelefs inquiry is made, about
the nature of the curve:line, which is moft proper for
the retrenchment, he rejeéts the ellipfis, and the femi<
circle, and fuppofes it muft be an arc only ; buta cir-
cular are of {o great an extent being not eafily traced,
- he makes them in parts of right lines joined. It is fin-
gular, that he fhould imagine, that the curve muft be
geometrical : for in practice, works thould be traced
without inftruments at fight ; itis not material, if that
curve may be quite regular, provided it anfwers the
purpofe ; befides, the nature of the ground may be
duch, that a ftriét regularity could not be obferved, as
to the works, which our author makes at the flanks,
they may be very ufeful, if the enemy can flank the
retrenchment. ;
He f{uppofes, with Folard, that the inward bent
of the river towards the enemy, is not {o advantage-~
ous in pafling as generally imagined. Whatever may
be the opinion of authors, it may be aflferted, that no
- better place can be fixed upon than that ; for they pre-
tend, that at the extremity of this bent their paflage
may be enfiladed, by redouts placed on the oppofite
thore ; but will thefe redouts enfilade the bridge, where
the river runs from the inward bent in a ftraic line, as
the author fuppofes in the third figure, plate 31 ? This
may be the cafe of one 1n a thoufand, and therefore
not to be mentioned; for example, fuppofe the fitua-
tion was fuch; what advantage can be taken ? Thele
redouts, being clofe to the fhore, cannot the enemy
erect a battery on the oppofite fide, of as many cannon
. as
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as he pleaﬂes, and foon deftroy it ; or at leaft draw nhg
fire towards this battery, and abandon the bridge ? Un-
lefs it is fuppofed that the enemy has no guns, whlch 1s
abfurd, and)thesobjettion frivolous.” 1,1 <

On the other hand, fuppofe the bent was from the
enemy, would not the bridge, and all the works made
to fupport the paffage, be enfiladed from every fpot of
ground on the other fide? Would not then a general
be blameable to attempt the pafiage of a river in fuch
a place ? If the river was ftrait, how would it be poﬁi- o
ble to defend the paffage wnth any advantage, which
‘the oppofite army has-not, even fuppofe a fingle redan
“was made to'cover the bridge, before any tre@gs»a‘ppear
0 oppofe them ? After as many troops are paffed as
the lunette can hold, how could they propofe to march
outupon a fmall front, to receive an enemy, who is
prepared to receive them; fo foon as he arriyes, before
-the batteries on the oppofite fhore can in that cafe fire
upon the enemy withoutrannoying; their own troops.

“The enemy may be deceived by feint marches, fofar
‘a5 to get to the place defigned for the paflage {ome
fiours before him; ‘but fo focn as he is come up, has it
in his power to raife batteries for batteries, and thus
fall upon thofe that have paffed firft with all his force,
without apprehenfion of the oppofite guns.’

It may be afcertained, that no better [:pot can be
found for paffing a river, c]ther by force or {’crataoem,
than at an inward bent of the river.

When the river may be forded in feveral diftant
places, Folard propofes to deftroy them, or render them
ufelefs, by felling trees on .the oppofite fide,to make
holes, ditches, mundatlons, or throw a great number
of crows feet, or planks full of iron points, or, if pof-
fible, to throw a great many trees in them with their
branches, to ﬁop the current, and make the water
fwell, fo as to render the paflage impracticable without
2 bridge. Thofe who wifh to know more of this fucl?'

ject,

C)
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_ jeét, may confult his fourth and fifth volumes upon
© Polybius. S SiE

> 3 —

CHAPTETER: sgs ELEVENTIjI.

L Gates. 1. Communications. 1. Plat-forms, 1V
Epaulements for cavalyy. V. Schemes of intrenched
epanlements. V1. Bog-boufes. VII. Forms of cover-
ing the gates of common lines. ~ VIII. Covering thofe of
the different kinds of Vines propofed. IX. Advanced
daitches 5 their advantages. X. Ravelins. s

I: I Shall comprehénd under the name of lines all
kinds of intrenchments that can be applied to
them : lines have occafion for certain works, fome of
which facilitate the neceflary movements, others contri-
bute to the fecurity and convenience of the camp:
fuch are gates, interior communications, plat-forms for
cannon, epaulements for cavalry, and bog-houfes.

The number of gates to be made in' lines depends on
the number of troops deftined for ‘their defence, the
defign of the general; and the nature of the adjacent
ground. : ‘ :
~ There were but few gates in the lines of Philip/bourg
in 1734, and they were no larger than thofe in the places .
of arms of a covert-way. The reafon was, I fuppofe,
that our cavalry being fent back for want of fubfiftence,
to the other fide the Rbine, weakened. us greatly; and
that we had a numerous army before us, that the taking
of the place was our fole obje&t, as it was fo immedi-
ately neceffary, to prevent the overflowing of the wa-
‘ter, which would have deprived us of all communi-
cation. .

‘We may alfo ufe them for thofe lines, which are on-
ly accefiible by few roads, or for thofe, before which
there is not ground enough to draw up ; thefe different
cafes are exceptions to this rule.
ca _ il We
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We cangot in general have too many paﬁ’éces as
they are neceffary 1 in advancing or retreating; they are, °
as in chap. 5, the only means of abridging the time
Toft ip filing off, and confequently of removing the de-*
fe&t Feuqmeres has {o jufty remarked.

Another important motive fhould determine. us to
this; tho’ the enemy, mafters of the parapet, leap
over in fome places, while the body of men at a dif-
tance advance to charge them, a fally of {fome choice
troops, made brifkly from right and left, and at a fmall
diftance from the part attacked, is, as Santa Cruz and
Folard remark, one of the beft motions that can. be
made ; but to do this the barriers, -muft not be too far
diﬁant from each other. Pawuban in his attac of places,
allows 22 feet for the width of thefe gates; he prefers
the placing thein in the high roads or in the middle of
curtains, or near it, and covers them as fhewn hereafter.

What he allows for lines of circumvallation, is
equally proper for thofe we are treating of ; the paffage

is thus wide enough for the cavalry to file off by fours,
and the infantry by eights. Certainly a beaten road is
preferable to a new, and the paffage cannot be better
-, placed, than in the part beft flanked.

II. One point this illuftrious engineer infifts on, is
that of a communication ; there are few places that are
not fituated on rivers fmall or large, which confequently
cuts the befiegers lines into two. The kind of camps
we are {peaking of, are notfo frequent in this cale, but
it may happen; bcﬁdes, we commonly find rivulets,
ditches, fenny grounds, hollow ways and thickets.

Every thing that may prevent the affiftance, that one
part fhould give another, is fo eflential an inconveni-
ence, that in the words of that author *, the fafety of

an army may depend on it ; we cannot therefore be too
arfentive to this point.

* Memoire pour la eonduite des fieges, Panban.

I
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.« If therightis feparated from the left by afiver®, he

would have 3 or 4 bridges conftructed, each 4or 5 fa-

thoms broad, and 50 or 60 fathoms diftant from each

other, to avoid confufion, 4nd their extremities defend-
ed and covered by redans. - :

This will be beft done by boats, in recard to their
length ; if the bridges are on truffes, which he prefers
as being more firm, and lefs liable to diforder, I think,
according to Folard, it would be better that they were
broad enough to pafs oyer by divifions at leaff ; for,
fays he, ¢ it does not acquire more time or trouble to
¢ make one paffage, or a bridge of 100, or 120 feet
¢t broad, than feveral of 13, or15.”  This 1is unde-
niable, and 1t is certain that more can pafs over one
bridge of 120 feet broad at once, than over 4 of 303
as thefe narrow bridges gften oblige the column to halt,
while the head paffes over: the more there are toge-
ther, the ftronger and in better condition they are to
charge after their paflfage.

Which ever method we take, if the camp is cut by
rivulets, ditches or hollow ways, we pracife the fame
as for rivers, where we make flopes broad and gentle
enough for cannon and cavalry to pafs eafily: if any
part 1s marfhy, caufeways are formed of the fame breadch
ag tlictbrinoes; ¥

Bufhes, brambles and thickets, which may be found
near the intrenchment at the rear of the camp, muft
be cut down clofe, that the horfes may not ftumble
over their ftumps ; omitting nothing in foimportant an
article, multiplying the bridges, and other means, in
proportion as we can {pare time and workmen.

111. Platforms for cannon are made at the fame time
with the line ; generally in the molt faliant parts, viz.
in the flanked angles, where there is always more earth
than neceflary; by /this pofition their fires crofs better,
and extend farther/

* Traite de P’attaque des places. Paubar.

Thefe
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Thefe platforms are raifed to 2 feet below the crown

of the parapet; if the excavation of the rounding of
the ditch does not furnifth earth enough to make them,
fo lar'ge as neceflary, and to form the ramps or flopes,
the officer of the artillery, whom this particularly con-
cerns, finithes them with his own men. 2

IV. Vauban mentions epaulements to cover cavalry,
as a precaution neglected thefe 50 or 60 years; he doés
not fay why the practice ceafed, perhaps from the fhort
duration of moft fieges; whatever was the reafon, as
he propofes them in countervallations, 1 may be per-
mitted to give my opinion.

When we attac lines in broad day, we generully can-
nonade them for many hours, before we attempt to force
them ; then in whatever manner the infantry is difpof=
ed, the parapet muft be very tow, and very bad, if it
does not cover them and the cavalry (that is, the body
which fhould engage the laft, and behind which the
others fhould rally in cafe of neceffity) remains unne-
ceffarily expofed to all the violence of this fire.

This expofition, which I take to be juft, difcovers
my fentiments on this fubje¢t; we do not now prac-*
tife thefe epaulements, is thata reafon we fhould not?

Tho’ their utility appears evident, I do not pretend
to fay, they muft be raifed on all occalions; for exam-
ple, when we intrench in hafte, in the prefence of an
enemy, we muft not-do by halves what is abfolutely
necefiary, and lofe time, in what may only be ufeful by
chance : befides, will it not be the heighth of impru-
dence to fatigue the men too much, who muft engage
a few hours after ? So far from that, I would have thefe =
epaulements made only in -thofe lines, conftrutted at
leifure,” which may be of ufe fo long as the war lafts,

There is alfo fome effential circumftances to be ob-
ferved in placing thefe works. “ We raife them, fays
¢ Vauban, principally in the parts commanded from
¢ without, feldom in any others.”, It is certain, that
they are moft wanted there, but they will be very ufes

; 'fu!e

of
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. ful in level ground, efpecially if the intrefchment is
weak ; but if the parapet of the line, by its profil or
fition, will cover the cavalry, or if the ground on
which they are drawn up is {o low, that they cannot be
feen over the parapet, then fuch a precaution may be
ridiculed, as the line itfelf ferves inftead of it, rhough
always lefs perfect, becaufe the troops, at a dittance
from the parapet, are moft expofed to the enemy’s thot. -
Thefe epaulements, generally made in the moft
open places, have one more advantage (fuppofing ca-
valry 1n proportion) which is that of covering the front,
and fometimes the rear of the camp. :
- I nevgr faw them but at the lines of the Loutre,- be-
tween Wiffembourg and Alffatt, but they were half in
ruins : M. Zauban placed them at an equal diftance
from the line and the Lead of the camp, parallel to
them : he made them about 4o fathoms long, g or 10
feet thick, and as high; and 50 or 60 fathoms interval
between each. £

V. It is common with the more northern nations, to
place platoons of infantry between the {quadrons : this
precaution, fo well known to Montecuculliy arnd fo much
recommended by Folzrd, has oft fucceeded with the
Swedes againft the Germans, and with the Germans -
againft the Turks, Such a fire, always very brifk, and
better directed than that of carabines, is very proper te
protect the motions of the cavalry ; may it not then be
here as advantageous, at leaft in certain cafes ?

The cavalry of the line being repulfed and half
broke, I would have them rally behind thefe epaule-
ments ; and to give them time and means to do it, there

~thould be a fudden and fmart fire, that they may not be
followed too clofe.

A fcheme I propofed in 1735, for raifing a battery
at Philipfbourg to defend our forage, appears to me per=
fectly convenient here. Wemay form the Plate XXXII

R : = ate Aide

common epaulement, only obferving 10 B
make a banquet in its ditch, and t0 ralle o :
> its
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its counterfcarp like a flat parapet, about 2 feet high,
that the five may be better direéted. : -

It is obvious, this will not occafion any increafe of la-
bour:, an. epaulement thus lined, with 50 or roo fol-
diers, firing nearly level with the ground, would be ve-

1y terrible, and prove a great fupport to a difordered
troop. This conftruétion has yet this advantage, that
if circumftances do not permit it to be ufed, no incon-
venience follows. : : : :

In places level, but of {mall extent in proportion to
the number of infantry to be difpofed of, a banquet

may alfo be made behind the epaulement,

and the ufual flope given to the parapet:
2 lines of fire thus difpofed, mutt proba-
bly have a great effe&, as the depth of the ditch, and
the flope of the upper banquet equally protefts the:

_ foldiers above and below, froni the approach of the ene-
my’s cavalry. :

The crotchets, as in the plan, alfo feem neceffary to
cover them from oblique fires; they form little flanks
from one epaulement to another, and even cover each
other if the enemy come on the flanks; in this cafe al-
fo, the 2 ends of the ditch, formed like the reft of the
parapet, will greatly ftrengthen this defence. ‘

VI. I fhall mention the inconveniencies of bog-
houfes; wherever they are placed in the lines, they are
always troublefome ; if without, they facilitate defer-
tion; if within, they are a nuifance, and fometimes
break the line of battle.

VII. Unlefs ‘we cover the gates, it is evident that
the enemy’s cannon will break the barriers, and firing
thro’, will batter one part of the camp, in proportion
to its fituation and the breadth of the openings.

The cuftom in common lines 1s to co-
ver them with detached redans in form of
ravelins. Pauban makes the capital 22
fathoms, and the faces 28: the gorge is thus 34 fa-

thoms, 3 feet 10 inches ; which, not agreeing with'the
: fides

Plate XXXII.
Fig. 3.

Plate XX XIII.
Fig. 1.



ides of the figure in the book, pr S :
“miftake in thegnumbers. i pxov#s ,there..'m fomer

;—-I:: forms the flanks by taking 10 fathoms from the
face, and 5 from the gorge, but making thus an angle
of 98°, 35,/ 30, only with the counterfcarp, all’the
ﬁre is directed towards the next redan, which gives room
. to fuppofe, that the principal defign of thefe f?anks, ufe-
lefs in themfelves, is (by fhortening the faces) to give
more effeét to the fire of the curtain, of which theyb yet
mafk near 25 fathoms.

The ditch of thefe works, parallel to the faces, muft
be produced to that of the line, that it may be com-
manded throughout: by this we muft raife a great
quantity ®f troublefome earth.

Belides, thefe ravelins produce a very good effeét :
the fire of their faces, croffes near the capital of the
redans, which, as already obferved, want this affift-
ance ; and it perfeétly covers the gate and the bridge.
A material advantage in the ravelins of places, which
oft are abandoned for want of a communication.

Nothing more need be obferved on this head, ex-
cept, that fuppofig the counterfcarp 3 fathoms from
the parapet, as one of the lines of fire of the redan
will pafs at leaft 6 fathoms from the point of the rave-
lin, we cannot diminifh the front of the line more than
15 or 16 fathoms; if, for example, it was reduced to -
100 fathoms, this point would be battered.

- VIIIL. A few words added to the infpec-
tion of the plans, will thew my method
of covering the gates of the different Kinds :
of lines propofed. - For thofe with redans, where the
barriers cannot be better placed than in the faliant of
the curtain, mafk them with a lunette of 16 fathoms
capital, reckoning from angle to angle : make the faces .
20 fathoms long, drawing them to the rentrant of the re-
dans, and the fire, fuppofed perpenaicula\r,rwill graze
without battering them ; I here mean the 2d {cheme of
150 fathoms front, on that account preferable o the
other, The extremities of the ditch of this little work,

, M if

Plate XXXIII.
Fig. z.
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if oot full of water, muft be floped in a glacis reverfed,

“that the enemy may not find any fhelter. -~ - = *
A lunette of 20 fathoms capital, and

,.£§§e3}fXXIII' 15 demi-gorge, placed at thg rentrant

: ; of lines, with temailles, will cover their
barrier. : : :
That of indented lines, are mafked by
E;te:.(XXHL a reduit, formed on one fide by the 'pro)f :

. longation of the branch, and the other -
paralled to the crotchet.

‘The excavation of the branches of the
eommunication, viz, the part of the branches
betsveen the traverfe and the ditch,_ferve for
covering the barrier of the 2 kinds of lines with lu-
nettes, and thus fave fo much work.

The baftion lines in this refpeé are much more diffi-
cult than the reft, and unfortunately I cannot quote
thofe of Philipsbourg, for their barriers were not cover-
ed. The difficulty arifes, by fuppofing, as I have done
throughout, the {mall arms to fire at right angles; ra-
velins cannot well be ufed, for if they are only fepa-
rated from the faces of the baftion, by the breadth of
the ditch, they mafk almoft all the fire of the flanks,
as already obferved; and if they are as far from the
faces as fhould be, that is, the length of the flanks,
- we not only run the rifk of having thefe pieces flanked,
and taken in rear, by the gorge, but the communicati-
on would not be {o fecure, and the barrier would even
be feen obliquely. from the extremities of the fhoulder.

I have given here 2 methods to avoid thefe inconve-
niencies, the reader may decide which merits pre-
ference,

Plate XXXIV.

Plate XX.
Fig. 3, 4.

The firk is, to make 2 Faufibray before
the curtain: 12 fathoms broad from the

Fig. 1. ; i :
parapet that carriages may pals eafily, and

Plate X% that they may be flanked by the baftion.
'Fi;t.ez. XV. The 2d is a little more compounded ;

draw a line from the thoulder of one baﬁi—
: : Ao
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.on to that of the next; divide this line int

from the middle let fall a perpendicular inW!::i)s 2’6 al;]c}
to half this line, its extremity will be the point,ofqthae
angle of aredan reverfed, whofc branches are dtawh
from that point to the fhoulders of the baftion. The
curtain being thus broke a ad time, raife a parapet -
the firft tracing, and it will fhew the figure.,

This rentrant angle being right, and its branches
grazing the fhoulders, their fire, tho’ lefs advanced
than they were, pafs beyond the capitals of the bafti-
ons, and cut them, which muft be an advantage. = De-
tached baftions are neceffary to cover gates,o and the
lines witle detached works, or thofe detached in parts
having no occafion for thefe additional works, 1 have
nothing more to add to this articles a ;

1X. In my maxims, I Jfaid we might, without dan-
ger, even in dry ground, cover every flanked work
with an advanced ditch, provided the flanks were not
too oblique, and fufficiently faliant explanation.

An advanced ditch will be always ufeful, and ceafe
to be dangerous, when feen and battered throughout
its extent ; the enemy will not then find that cover,
which have made the greateft mafters reject them 5 in
thort, the enemy will be as much expofed there, as on
the counterfcarp. ,

To effe& this, 1/#, the advanced ditch muft be enfi-
laded at right angles, or at leaft under an angle from
9o to 100 degrees, with the flanks of the line: 2dly,
its diftance from the ditch muft be {fuch, that its coun-
terfcarp does not project beyond the interior ‘angle of
the fhoulder, that the whole dirch may be under the fire
of fome part of the flank : 3dh, that at the rentrants
“the advanced- ditch be produced, and cut down in
form of a glacis reverfed, fo asto leaye no cover, as al=

~ ready fhewn.

Thefe circumitances,
are eafily to be obferved
have propofed. I will give 2 examples.

which remove -all difficulties,
, in moft parts of the works I
In lines with

M 2 redans,
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« redans, trace the advanced ditch parallel
?atc XXXV the ditch, becaufe the angl‘cpof the
12. 3. > 5 X B3
. flank with the branch is only 999, 34,
which is not too much; and if I had made it {quare
with the line, it would have thrown me more than 16
fathoms towards the country oppofite to the break, and
in proportion oppofite to the point of the redan.
e In broken lines with tenailles, which I
}‘;li“e XXXV fere fuppofe with lunettes, I do not follow

Sty the parapet, which lengthens the ditch
to no purpofe, and which would alfo be much lefs de-
fended ; but it is parallel to the principal lines of de- .
fence, and confequently fquares upon the flanks,  If to
this we add the neceffary flopes, it muft be confefled
that this piece of fortification, far from being danger-
cus, becomes ufeful even in dry ground. :

Its chief advantages are, 1, that if the flope is the
leaft fteep, the firft rank of the aflailants, embarrafied
with their fafcines, throw them in here to leap over, fo
that they have them not to fill up the ditch of the in-
trenchment. 24/, That far from ferving the enemy as
a place of arms, to take breadth in, and there oppofe
the line with {mall arms, as they will find no cover there,

« they will quickly leap out of it, ‘and confequently in -
diforder. ,

Thefe obftacles become almoft infurmountable, if we
have time to dig pits between the ditches : nothing is
better to difconcert an enemy in an attac, or more diffi- !
cult to fill up. With this view, viz. that the enemy
may not know where to tread, that in the firft figure,
and at the faliant of the 2d, I have only left abour 4
fathoms diftance, from one ditch to another, that 3 rows
of thefe pits placed alternately may fuffice. : -

The earth of thefe wells is thrown up in {mall heaps
in their intervals; that of the advanced ditch, whofe
contents is lefs confiderable, may be thrown in form of
a glacis on itsicounterfcarp. :

X. New

™
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- X. New advantages may refult from =advanced
*ditches, when judged neceffary: viz. That of con-
firucting, ravelins before the curtains of baftioned fronts,

. without falling into the inconveniencies mentioned in
the 8th article of this chapter. '

It is evident, that thus we are free from the danger
of being taken by the gorge, without being obliged to
mafk part of the fire of the flanks: this is an effential
point, yet as there muft be a gate in the line, to com-
municate with this detached work, and we muft as much
as poflible hide this gate from the enemy, other mea-
fures muft be taken. :

We fhall fulfil this point only in proportion as we
diminifth"the diftance of the ditches: therefore we muft
particularly obferve. That the fire of the flank only
beginning from the interior angle of the fhoulder, we
may without danger fronf thence draw the demi-gorge
of the ravelins, which will thus leflen its diftance from

- the parapet: we do not gain much by this, but we
thould much more, if we placed 2 pieces of cannon in
that part of the flank next the fhoulder, which if charg-
ed with grape, and pointed between the 2 ditches, at
the time of the affault, muft do great execution. Be-
fides, as the. diftances is {mall, thefe pieces may be
moved from the Aanks to the faces, having but 1 to re-
move entirely. .

We may then without inconvenience draw the demi-
gorge of the ravelin, and the counterfcarp of the ad-
vanced ditch, 5 fathoms from the angle of the thoul-
der, taken externally, fo that drawing the faces of the
ravelin on the faces, at the like diftance from the an-
gles, the barrier, and alfo the communication will be

retty well covered. - : . :
~ This ravelin is tr.aced a_ccordmg‘to the Plate XXXIV.
common method, viz. taking the diltance Fig. 5.
of the 2 points; where the faces of the
ravelin fall upon the faces of the baftions, as a bafe,
and conftrufling two triangles thereon, 4 arectangular,
M 3 and
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_-and the other an equilateral, and dividing the diftance

of their fummits ig{go-‘ziﬁ,’t}i"&t; ,poin:-_wjn,bc the point of*
the faliant angle of the ravelin. . = B

- Thefe pieces, tho’ lowiandlwéalk, caufe'a oregtin-
creafe of work, and I ewn, as in chap.’s, thatl do
not approve of detached works in field-forrifications,
efpecially when we have not means and time to render
them capable of refifting an' affault. We fhould then
only make ravelins to mtrenchments of fmall extent,
and made with great care; fuch, for example, as in-
trenched camps, efpecially When they can only be at-
tacked in one part, as thofe of Ruffenbeim and Spire.

OsservaTioNs on the eleventh Chaptér.,

Little can be added to what the author fays, con-
cerning barriers and their coverings. I fhall only ob-
ferve, thatin baftioned lines, &s reprefented-in fig. 1, 2.
plate 34 ; the coverings contdin more work than necef-
fary ; fince a traverfe behind ‘the curtain, of a little
more length than the width of the barrier; will be {uf-
ficient to prevent the enemy’s cannon from molefting
the troops in the line. The ravelin in fig. 5, feems too
large, and may be much lefs, without lofing the advan-
tages the author propofes by its conftru&ion. FEer if
the counterfcarp of the 2d ditch, which terminates the
gorge of the ravelin, was to meet the inner angles of
the thoulders, as alfo the facés of the ravelin, both be-
ing produced, it would be fufficient; I would prefer
the making the paffages out of the ravelins, at the ex-
tremities of the faces, and not in.the iniddle; ds they
would in that cafe be defended by the fire, from the op-
pofite flank dire&]y, and by the oppofite face in flanks,
all that can be done or defired ; and the fire of the

flanks would then not be mafked by any part of the
ravelin,

s st @ O A B
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 MWHAPTER 7uz TWELFETH.

1. Irregular Jertifications : maxims. 1L, Rentranf an-
gles. L. Saliant angles. 1V. Method of occupying
beights, of preventing iheir being enfiladed, and trac-
ing works on.their deftent. - N. Refleltions on heights,

- V. Villages and buildings within reach of the work,
VII. Cafe where detached works are neceflary. VIII,

- Woods, XX, Morafles, bollows, hollow roads, bedges,
rivalets. X. Manner of proportioning to the ground,
the lengths of ibe fronts of the propofed method. !

1. E Have hitherto fuppofed the intrenchments raifed
on level ground, and the lines fo uniform, that
2ll the tenailles were equally difpofed, and on the fame
line; the works I have fuppofed quite regular. I thus-
purfued the method taken in treating of the fortification
of places, and with the fame intention, viz. to form
the fubjeét, by eftablithing general methods, to follow -
as much as poffible in the execution ; for ground is fel-
dom found fo uniform, but that the regularity is at
leaft as difficult to be obferved in one cafe, as.in the

_other, -

We fhould lefs regard what has been faid on this fub-
jet as pofitive precepts, than as general notions, pro-

_per to multiply and rectify the particular ideas, which

circumftances require in practice. The engineer muff -
know how to a&, according to circumitances, and it 1s
advantageous to have many different methods to com-
pare, and follow that which appears beflt. :

We fhall foon find how, much is to be expected from
theory ; the irregularities of the ground and other cir-
cumitances, vary fo much; that all that can be added to
what has been already treated of;, s to fhew how to take
certain advantages, and avoid, and furmount fome fore-

feen difficulties, generally very common.

M 4 ; ; I-ﬁaa!l
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I fhall give few maxims on this fubje; but they ,
are as important as extenfive : one, that all parts be as
much as pofiible, {o equally capable of refiftance, that,
one part need not be teared more than another ; in-this
refpect we muit regard the advantages of the ground :
the other, to have as much attention, to gain by every.
thing that may be favourable, as to avoid what may be
hurtful. ,

Il. A turning, a winding, a projection in the lines
may be deemed an irregularify, but that is almoft al-
ways unavoidab]{e. If the angle it forms be a rentrant,

it fometimes encreafes the defence; if a
g;telfczxi‘i faliant, the contrary. Rentringeangles,

right or obtufe, and thofe which are acute
are oft fortified after different plans. A rentring from
9o to 120 degrees, though thedefence be very oblique,
forms a tenaille, and confequently flanks icfelf, provid-
ed its branches, being of a due length, are thortened
by degrees, as it is more open; fo that at go degrees
they have but 80 fathoms, at roo degrees 70 fathoms
110 degrees 60 fathoms, and at 120 degrees but 50
fathoms. = : ,

This fhortening is neceflary, that one part of the
fires may crofs the capitals, which could not be with-
out that; for they fly off from the faliants, in propor-
tion as the angle is obtufe. 1 do not give this as a
geometrical rule, it will only ferve in practice, and
fufficient in common cafes; for if the ground on
the right ‘and left is not:on the fame line, we
muft have regard to the difference the inclination of

thefe new angles gives to the capital.
];liagt.es}‘(XXV. The figure wil% exp%in what | mean,p and
thew that the faliant on one fide, though
double in length to the other, can be better defended.
When the branches are too long, or the
;}ges}'{XXV' angle very open, fome indented work will
immediately remedy all, ‘as it not only
forms new flanks, but alfo diminifhes the opening.

; As
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As torentrants under go degtees, they are fortified ac- .
cording to the breadth of their opening : ifitis only 120

, fathoms, it will fuffice, as an enemy would be thereby
engaged between 2 fires. A fimple parapet in a right
line, always necefiary to cover the communication, ‘and
prevent the camp from being battered obliquely, feems
fufficient 5 yet as the enemy may throw themfelvesall on
one fide, or attac both at once, it is neceflary, that the
anterior parts be flanked, and the branches fo difpofed,
at leaft for a certain depth, that they may be ufed with-
out firing on each other. - s

On this occafion I thall again venture " S
my thoughts, in giving a {cheme for an Eate .
opening of about 200 fathoms: in the R
treatife of the attac of places we find one of thefe ren-
trants fortified to the yery bottom by indented works;
if ‘we refleét that branches with more than 200 fathoms
interval, exceed the range of a mufket, it muft be al-
lowed as this is a different cafe, I cannot perfue this ex-
ample without breaking thro’ the rules.

1II. Pauban in this, as in his _fiege of Aeth, gives
fome faliant angles, all fortified ; the moft open by baf-
tions, the others of go degrees at leaft by demi-bafti-
ons, and by the intrenched camp at Dunkirk it ap-
pears, that when they were acute he cut them to make
tenailles. ; :

We are feldom obliged to make thefe laft angles ; yet
as we may have occafion to poffefs a point of land, I
will fhew in general how I would flank all from 60 de-
grees to the greateft opening. o

The angle of 60 degrees, being the R
moft acute that can be admitted in fortifi- & "¢’
cation, muft not be diminifhed : its flanks
muft confequently be taken externally; the beft for
this purpofe, as being the leaft faliant, are indented
crotchets, which may ferve for all others.

~ As the right angle has go degrees more, Plate XXXV.
it may be defended different ways ; I would Fig- 9-
‘ . © prefer



170 : feel VS R DS Wb
prefer the preceding, taking the crotchet within, if pof-
tible, for it will be yet 61 deg. 56 min. If a demi- °
baftion is thought beft, care muft be taken that the face
be defended, and that no part in the front fires on ano-
ther ; independant of the irregularity, it appears to me
that we fhall have gained nothing, for it is the faliant
that muft be defended, and 2 flanks near 15 fathoms
each, 1 of which is only 60 fathoms diftant, is better
than 1 which is lefs than 2%, and more than double
that diftance, which is that of the common redans.

If thefe confiderations do not appear
gliate Y el enough, trace that figure inppthis

g. 10.

: manner. Draw a parallel 22 fethoms
from 1 of the fides; at 120 fathoms from the angle,
raife a redan of 22 fathoms perpendicular, and 15 fa-
thoms demi-gorge ; draw 1 lipe of defence from the
angle of the figure to the rentrant of the redan, and
the other from the point of the redan to the gorge of
the demi-baftion, which make 2 5 fathoms; elevate the
flank perpendicular to this laft line.

This angle being {quare, may be made a baftion ;
but fo crowded, and of {o little defence, that we fhould
reject fuch a conftruction here, as much as in the forti-
fication of places, where it is never ufed, when it can

be avoided.

Plate XXXV.
Fig. 11.

The angle of 120 degrees, being that
of an'exagon, may be.fortified according
to all the methods 1" have given, except
in thofe with tenailles, and broken tenailles ; 1t wants
but 30 min. of being enough for this; fo that it may
be ufed, diminithing the perpendicular 2 or 3 feet only,
for greater exactnefs. e : i s e

Finally, the angle of 150 deg. 15 open
Pl;lgzx.telii‘xxv. enough ?:ro execute any of the different
fchemes that may be chofen for the reft of
the lines. :

W hatever then be the faliant, we can flank it accord-
ing to 1 or more of the methods I have given for reglu-
‘ ar
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lar fortification, and it is certainly an advantace to con-
fine thefe irregularities to fixed rules, obfe“r\?ing,only
that if the angle is lefs than 60 deg. or that we cannot
ufe the crotchets, we muft make it lefs faliant to cive it
the greater opening. - gy

IV. The unequal heights of the ground, is one of
the principal caufes of the irregularities, as well in the
profils, as in the plan of the works.

The faliants of every kind of fortification muft be at
leaft as high as their branches, even fuppofing the
ground perfettly level ; if the part moft advanced
thould be lowelt, its parapet would cover it lefs in pro-
portion as 1 would be farther from it; whereas if the

- L d .
~ faliant be higheft, one cannot be feen even from a much

higher ground than that we are on.

It is therefore always ufeful, and oft abfolutely ne-
ceflary to raife the flanked angles higher than the reft s
the earth taken from the rounding of the ditch ferves -
for this purpofe; as this is of little confequence, ex-
cept in even ground, we muft endeavour to place thefe
angles on the higheft places ; we alfo thus prevent the
bad effeéts of the ricochet, and . command better in
front. : : .

When we cannot by this means prevent being feen
from an eminence tco near, and have not time to raife
the parapet of the angle as high as neceffary, there are
2 methods left, little ufed in France. The one is to
raife the parapet of the angle fome feet, in form of a
cavalier, for the breadth of the terreplein, that the
troops which occupy the branches may be covered.
This the Germans call bonnets, and we furtouts ; there
were fome in the hornworks at Philip/bonrg.

If it is only fome particular work we fhould cover,
the fame method is ufed by turning one or more angles
to the enemy : thefe furtouts are alfo fo proper to guard.
againft the ricochet, that I am furprifed they are not
more ufed in our fortified places.

The
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The other expedient-fignifies little againft cannon,
but 1s eafily done, and entirely covers the men; itisto
place, on the parapet that thould be raifed, a row of,
gabions larger at top than at bottom, that they may
form a kind of loop-holes ; Caligni, direttor of fortifi-
cations, from whom I had this idea, afflured me he had
ufed it fuccefsfully. Thefe gabions refemble much

‘thofe hampers or bafkets on the rampart, which, ac-
cording to de Ville and others, were formerly ufed in-
ftead of fand-bags, if their chief ufe was not to pre-
vent being plunged ; a more effential one than that for
which baskets was invented. If thefe methods fail, we
muft, according to Pawudan, poflefs the commanding
ground, either by extending the lines to it, or by good
redouts, or {fome other works. :

‘When the line of the front cuts one of thefe emi-
nences, and that we muft confejuently mount, and de-
fcend it, was it even parallel to the enemy, we are ob-
liged to break it in fuch manner, that the faliant be
at top, and the rentrant at bottom. The reafon of
this, little different from what we have already alledged,
‘1s, that if the line was continued ftrait on, we fhould
in reality be covered in front, but not being fo on the
fide where the ground falls, the parapet of that part
would not hinder our being feen obliquely.

We feldom project beyond the line, in defcending a
hill, yet it may happen, as in the communication of
fome detached work ; the only method to avoid being
plunged, is to trace the communications in zig-zags,
like the branches of a trench ; the more acute the an-
gles are, the lefs fubject to be enfiladed, and the fthort-
er the branches are, the more they are covered by the
crotchets. < _

V. I will add fome refle@ions on fo important a fub-
ject. We fhould, if pofiible, poflefs the heights,  was
it only to prevent the enemy from molefting us from
them ; yet they are not abfolutely fo advantageous in
themfelves, as commonly imagined, -
LT T heie;
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Thefe, in proportion to their height, discover at z
diftance, and command the depth of the battalions and
*columns of the affailants. =~ All have befides the advan-
tage of being fecured from the ricochet, and even of
diminifhing the effe&t of cannon, which, firing from a
Jow place to a higher, with much difficulty enters the
parapet, which it batters obliquely in refpect to its
thicknefs. '

We fhould alfo add, that the firft rank of the enemy
being higher than the 2d.in afcending, it is confequent-
ly the only one that can fire on the intrenchment. Thefe
advantages are real, but the inconveniencies attending
them #re more fo. ,

It is effential here to diftinguith 2 different forts of
fire 5 the rafant or grazing, is that which, going in a di-
rection parallel to the horizon, beats down all within
its range, and the fichant or plunging, that which fires
from a higher on alower place, and only damages what-
ever it meets with near the point where it falls.

This diftinétion being underftood, explains one part :
of what I would fay. Whatever is the height, every
thot that falls, and does not rife again, will be fichant
or plunging, and confequently lefs dangerous, even
fuppofing the foldier to take aim; and as it is almoft
impoflible, let the elevation be ever fo Iltt}e, to raife
himfelf enough, it is evident that cannon will have lit-
tle effe&t, and fmall arms ftill lefs, and this inconveni-
ence increafes in proportion as the enemy approaches.

This concerns the plan, viz. what is beyond the foot
of the hill; asto ramps or flopes, 'I fhall here fuppofe
them of 2 different forts.

‘When they are fo fteep that the enemy cannot eafily
afcend, and we can leap from the intrenchment, we -
fhall certainly repulfe an enemy out of breadth, and
probably in diforder, with much eafe; efpecially if, by
- Imprudence, or too much heat, they are led on too
faft ; here alfo we cannot fire on the flope without be-

: e ing
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ing greatly expofed, or even without mounting on the

parapet. o .

If the flope is gentle or eafy, we are lefs"evxpofed,d

but thee enemy will march with as good order, and al-
‘moft with as much eafe, as on a level, fo that we do
not gain much by it 3 for I am not of Fuv/erd’s opinion,
that infantry charging from a higher on a lower place,

come with greater weight, and the cavalry the contrary.
We may conclude, that the moft advantageous

\

heights, in all refpetts are thofe which are fteep and

difficult of accefs, provided they are fo fituated, that
flacks may be made to batter what we cannot fee in

front; or elfe thofe eminences with a’ gentle and eafy

flope, when this natural glacis is near the length of a

musket range. ‘

We cannot be too attentive insplacing thefe works, {o
that they poffefs the fummit of the hill ; at leaft we muft
take care, that by the irregularity of the ground fome
part of the camp, or the troops when drawn up, be
not=feen from without, :

VI. When a village is found within reach of the fhot,
it muft eicher be left in rear, or fortified fo as to ferve
as a flank to the reft. ,

This is very important, for if you abandon it to the
enemy, it ferves them as a fupport, hides their difpofi-
tions and motions, and enables them to difcover yours.

When the village is fo near as to be hurtful, and in-

a low ground, or too much embarraffed with hedges,
&¢. to run the line there, there is not much more to be

done than making it a detached poft: while this poft

fubfifts, it will be a fecurity to that part that cannot be
attacked, but by expofing their flank to the fire of the
village : but asit is liable to be attacked, becaufe it is
detdched, it will be prudent, let the diftance be ever fo
lictle, to {ecure a communication, fo as.to prevent its
being eafily furrounded.

Some redouts are fufficient for this ; every difficulty

would then be overcome, if there did not oft! remain
incon-
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. inconveniencies much more confiderable : wg have feen
in chap. 4. that there are many villages that cannot be
,fortified ; befides, fuch a place requires much work,
and to guard it requires more troops than we are.fome-
times able to detach from an army.

In thefe circumftances, the common expedient, and
which appears the beft, is to Burn the village; but I
affirm from what [ have frequently feen, and lately at
" the fieges in Flanders, that unlefs the houfes are all of
wood, as in Bobemiz and the upper Palatinate, we gain
little by it. 'What advantage do we reap by fetting fire
to a houfe built with earth or mafonry ? the roof, floors
and doprs confume, but the walls remain, and they are
fufficient to cover the enemy. We fhall find that it is
not the houfes, fo much as trees, hedges, and the .
walls of enclofures, which affords this cover, and the
fire does not deftroy them. - ‘.

‘We muft not have recourfe to thefe means. but when
we have time to cut down and level with the ground all
that may be hurtful 5 as it is {feldom that we do this,
but when it cannot be avoided, viz. at the laft extre-
mity ; as we feldom reap any advantage by thefe crues
ations. ' ;

The fureft way is to avoid fuch troublefome neigh-
bourhoods as much as poflible. As to lefs confiderable
enclofed places, fuch as houfes or caftles, we thould not
hefitate to poffefs them, though of little ufe, for fear
they may be hurtful, as they are fupported with little
work and few troops. We have fhewn how to defend
them in chap. 3. : ‘

VII. Thefe laft works are fo effential, that when
not found ready made, we are obliged to conftruct
others in their ftead. One of the moft eflential maxims
in all fortifications is, not to leave the enemy any cover
within a certain extent, which extent fhould never be
lefs than mufket range. If the line or intrenchment

is at adiftance from a valley, too low to be feen, or alixy
§ i otner
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other circumftances produces the like effect, theremuft
of courfe be fome work added.”  gdy ol

The fame fhould be done to fecure communications
10 heights, when we apprehend they may be hurtful ;v
if we'havea dam, abridge, a ford, or any other defile
before us, it muft be defended near and by a grazing

fire.  Befides thefe detached works, others are fome-
times made, which are only feparated from the line by
the ditch : thefe are made to firengthen a place greatly
expofed, to poffefs a point of land, or fank the adja-
cent parts. 5 o :

I thall not give the various methods of tracing thefe
works, as their figure ‘depends on circumftances ; and
as I have given fo many different fchemes alrealy, no 3
one can be at a lofs in this refpeét; I fhall only add,
that the moft material thing is to fecure the communi-
cations, and to turn the branches, fo that they do not
fire on the lines ; the adjacent parts alfo muft be {o turn-
ed as not to fire on the branches. :

VIIL. Woods as well as heights have their advan-
tages and defects ; if full of thickets, and difficult to
pals through, and not above 100 or 150 fathoms dif-
tant, they are advantageous to the defence of the in-
trenchment, as the encmy cannot make their way
through, without being heard by the patroles and ad-
vanced guards, which gives us an opportunity of draw-
ing our troops to the places attacked; befides, they
run the rifk of being charged before they can get clear,
and are drawn up : in this cafe the barriers fhould be
large, and at a little diftance from each other; fo as to
fally out with a confiderable front, and at many places at _
once.

If the wood be clear, high, and without brambles
and briars, as moft fir woods are, and are cut th rough
by broad and good roads, as that of Philipfbourg, the
enemy will be able to conceal their difpofitions and
marches to attac us when we leaft expet them, and

.retreat when they pleafe, without fear of being _p_ecr;
. fued,

Sa

i~
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fued, at leaft very fpeedily, provided they hgve taken
.the precaution rto line the borders with infansry, to fa-
vour their retreat. Ble

" If the wood is nearer, the enemy have greater advan-
tages, and if at a greater diftance, as 400 or 500 fa-
thoms, they cannot indeed fall on the line, {o very un-
expectedly, but their retreat will not be lefs fecure.
When we are mafters to chufe the nature and fituation -
of the ground, itis the general, rather than the engi-
neer, fhould weigh well thefe confiderations.

When the line muft pafs through a wood, and by na-
ture it is incapable of fupplying the place of one, for
reafons given in chap. 2, cut it down, from the foot of |
the intrenchment to the rear of the camp, and pile up:
the fellings at 150 fathoms in front at leaft. &

IX. A morafs, a hollow, a hollow way, a quick=
hedge, even the fmalleft-brooks, become objeéts of re-
gard, either to gain advantages from them, or prevent °
their being hurtful. : 3

A morafs of any kind is always an advantage, if it
extends to the foot of the line, fince it renders it inac-
ceflible to cavalry at leaft: if it be of any breadth,
and its bottom boggy, it ferves asan intrenchment; if
neceflary to line it with a parapet, it need only be an
epaulement againft cannon, confequently need not be

. flanked ; but we cannot reconnoitre and found thefe
moraffes too well, that we may know how far we may
depend on them ; there are thoufands of examples, and
I have feen droves of oxen crofling thofe with little
trouble, which were thought in the'army, to be im-
praticable, and which perhaps were fo fome months
before. i
Hollows, hollow roads, and every thing that may
ferve as a cover, mutft either be enfiladed or flanked by
the line itfelf, or as in chap. 7, by fome detached
work, fo as to difcover the bottom. Thefe cavities not
only ceafe to be hurtful, but alfo become ufeful, as
they are fo many additional obftacles to-the enemy if

N - we
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we find a quick-hedge, and the intrenchment can be fo
turned,” as to preferve it on its berm, it will ferve inftead .
of pallifades. : oy :
. If thereis a brook too fmall for an inundation, &t
‘mufl*be dammed up here and there to fll it full to its
‘banks, and form little pools : or, if it runs into the in-
trenchiment, we muft try to fill the ditch with it; I fhall
not here treat of confiderable brooks or rivers, having
already largely treated of them chap. 9. /
X. The different projettions  of the line, being al-
ways determined by fome one of thefe circumftances,
it1s evident we cannot always make the fronts of an ~
equal length, as we are oft obliged to add or diminifh
a certain extent, o
The numbers and variety of {chemes I have given,
will be of great affiftance in this refpet, ‘as-they are for
fronts of 60, 100, 120, and rs5o fathoms, befides thefe
fronts may be diminifhed if judicioufly done. ,
If we would have lines with redans, 30 and even 50
fathoms fhorter, we may perfue the common methods,
without any alteration, except the break of the curtaim,
as in chap. 6. The fronts of lines with tenailles may,
without inconvenience, be reduced to 50 fathoms, by
thortening the perpendicular, fo that it does not exceed
the half of ‘the front. : :
The indented branches, fixed at 6o fathoms, - may be
reduced to lefs than 30, but the flank muft in this cafe
be at leaft 12 fathoms, and perpendicular ; its branch
mult alfo be proteéted by an adjacent fire, fuch as that
of 2 higher crotchet. The fronts of other lines clofed
may be fhortened a 4th, obferving to follow the pro-
portions of the given dimenfions ; the fizures being fi-
milar, the direCtions of the fires will ever be the fame.
If, to the combination of thefe different meafures,
we add what has been faid on each particular front,
nothing farther need be added; but it muft be obferv-
ed, that it is better to fhorten than to lengthen themhi.n
. this
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this cafe, becaufe the fronts generally become ﬂ:ronger
¢ by the firlt, and confequently weaker by thevaft.

v

:  Osservations on the twelfth Chapter.

I fhall add a few remarks, to what is faid in the fifth
article on retrenchments upon a hill or rifing ground,
The author does not feem to think, that a fudden rife
is {o advantageous as it is commonly fuppofed, as the
foldiers cannot fire upon the affailants without difcover-
_ing themfelves too much: in fuch cafes, the parapet of
the intrenchment need not be fo high on level ground,
and made with a fteep flope or glacis ; befides, wherever
there is a favourable fpot of ground, flanks are made :
but fuppofe the enemy attacks, he muft receive a graz-
ing fire along the flope without being able to return it ;
and if the foremoft thould come fo far as the line, will
not a greater body of tfoops oppofe him, with all the
advantage poflible, while his front rank only is able to
fire. It'does not appear to me, that fuch-an attac isiag
all pratticable provided the defenders ftand their ground.
Attempts of that kind have been made, but never an-
fwered; on the contrary, after feveral extraordinary
efforts have been made, the affailants have been ob-
liged to retire, after having loft the greateft part of theilr

beft troops.

N 2 CHAP-
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CHAPTER +u: THIRIEENTEL -

Y. Propls. 1. Reflediion and example. 1II. Defesis
of ‘profils 200 much elevated. —-¥V-. Obfervations on the
author’s breaks. V. Height of parapet. - Nilo Their
thicknefs. V1L Their pent or flope. ~ VIIL. Their in-
sevior beight. 1X. Bauguers and their flopes. X.
Ditches and advanced ditches. X1. Other flopes, and
their berm.  X1L. Glacis and covers way. :

L..Y T is not fufficient to give a work the moft con-
venient figure in regard to the nature and quality
of the ground, to defend its accefs; we muilt alfo
know what thould be its height, and every dimenfion
requifite for each particular part, this is what we com-
prehend under the name profil. This is effential, not
only in the execution, that each part may 'producle all
1ts interded effect, but oft in projeéting a figure ; if we
only follow a plan we may be led into an error. For
example, the breaks'T have propofed in many places,
to diftribute the fire equally, and give it a better direc-
tion, cfieCtually procure that advantage, and in the
plan, appear cut of the critick’s reach, yet we fhall
find in article 4, that they are not without inconvenien~"
cies in the elevation. This important part, on which
we feldom fufficiently refle®, being relative to the
whole, fhall be the fubje& of this chapter, and the
conclufion of this tréagifesns = =0 ;

I1. 1 begin by obferving in general that an intrench-
ment too weak, tho’ well difpofed in every other re-
fpect, fhould rather fhew us the heceflity of a remedy,
and the danger, than enecourage us with falfe notions.
On thefe occafions the foldier always meafures by his
eye the greatnefs of the obflacles the enemy mufl fur-.
mount tocome at him; and if they do not appear {uf-
ficient, his fteadinefs diminithes, or he is difcocuraged :

it 1s {eldom that we defend ourfelyes as well as we
- . fhould,
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thould, when not fupported with the hopes ¢f conquer-
ing or driving back our adverfary. _ =2

An engineer muft notfear making large profils, when
exigencies require, and he has the means to eXgcute.
Vauban complaining of the negligence of the French,
in his memoirs of fieges, would have us make 2 or 3
banquets to the lines of circumvallation, and oftener 3
than 2, fo that the parapet be raifed enough to be

__fraifed, and to cover the cavalry; either in regard to
~ the fhortnefs of fieges, or rather for the reafon we thall
explain, he reduced therh to one banquet only in his
treatife of the attac of places; we muit obferve thatit
was b no means to fave work, fince in profils which,
he propofes againft fuccours, viz. in cafes where we
fear being attacked and forced, he makes the ditches
from 26 to 30 feet broag, and 8 or g deep. :
What that great engineer obferves on this head, is
too decifive to pafs unnoticed. He fays, that Maurice
and Frederick Henry, princes of Orange, applied fo
firongly to their lines, that they employed whole
months in their conftruction, that they made them fo
firong, that tho’ they were oft attacked, they were ne-
ver forced; that they alfo added particular forts at
certain diftances from each other, and according to the
practice of thofe times they fortified their quarters fe-
parately, and advanced works on the moit expofed
places to ftop the enemy, and thus give time Lo the
troops to arrive from the neighbouring quarters to the
affiftance of the menaced part: precautions which have
ever baffled the enemy’s defigns, and oft tndangered
their being beatin their retreat. The examples of fuch
experienced generals, related by fuch an author, will
certainly be of more weight than what can be farcher
alledged. ? e
I11. Having thus fhewn the importance of giving a
good profil to field-fortification, we will inquire what
dimenGons are moft proper for them. An height of

g or 10 feet, as Vauban demands, requiring 2 banquets,

N 3 3 ; taat
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that the patapet may cover the cavalry, has without
doubt its advantages, fince fuch lines may be fraifed, /
and ferve inftead of epaulemertts, and are more diﬁ”u(
cult for the enemy to mount : yet this general has fince
fixed the Leight of the crown of the parapet, of his
greatelt profils, at7 I feet, even where the excayation
of the ditch would have allowed an addition, vnfhout :
an augmentation of work : he did not apparently make
this alteration without good reafons, I will thereforeen-
deavour to point them out.  We cannot but improve
by ftudying the motives of fo great a mafter. = = =

We have feen the advantages of a grazing fire in
chap. 12 ; and that the more it is fichant, or énclin-
ing to a perpendicular, the lefs hurtful ic is: butit is
always more fichantin proportion to the greater height,
at leaft, as we obferved, when the ground we defend is -
not parallel to the lines of fire, = . o

Every clevation beyond * 4 feet 4 inches, which is
the heighta foldier of a middle ftandard holds his piece
to fire right before him, or parallel to the horizon, is
therefore always a defect; which muft be diminifhed as
much as poffible. :

Suprofingon the contrary it is g or 10 feet high, and
one foot in a fathem flope or plunge, the fmall arms,
by following this dire€tion, cannot reach the ground
nearer than g or 1o fathoms from the {pot they fie,
from whence arifes 2 much greater defe, viz. thatthe
enemy will find himfelf covered from the dire&t fire,: in
proportion as he approaches the counterfcarp, near
which he will be out of all danger.

This defett, as we fhall thew, may be remedied,
but the firft always fubfifts, and increafes in proporti-

on to the depth of the ditch, which forms new incon-
veniencies. j R

* 'The reader muft here obferve that one foot Paris mak'eéibne' foot
and half an inch or 6 lines, Ezg/i/h meafure ; this difference, tho’
inconfiderable in the plans, is of great confequence in the profil.

As
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As the bottom of the ditch is not feen dire@, it is an

unavoidable evil, and fo evident that it is needlefs to
- quote it, but this muft be endeavoured to be remedied
by the ﬂanks,.. It is not with field-fortification, in *this
refpeét, as with places; the ditches of the latter, if
well conftructed, are feen in all parts; whereas in field-
fortification, the ditch is much narrower and parallel
to the parapet, and in cértain places cannot be feen from
_ any part. . ; :
. Thefe defettive parts, in common lines, are along
- thefaces of the redans beginning at the rentrant of the
counterfcarp : the ditch cannot be feen there but from
the axtremity of the curtain ; and it is evident that the
extent, swhich cannot be difcovered from thence, not
only increafes by its depth, but alfo by the greater ele-
vation of the parapet., Thefe are certainly the motives
that induced Zauban to lower his profils ; it would have
been inexcufable to have departed from the maxims of
fo great a man. J

IV. I here refume my fubje&, on the propofed in-
trenchment. One of the redans, always difcovering.
_ the foot of the next, according to the common method,

there are not any of thofe dead, or defetive parts
along the curtain, which the breaks neceffarily caufe in .
all mines. -

The defeét is greater in proportion I own ; therefore
it is only neceffary to know, if that is as eflential as it
appears, or whether it is fo well compenfated by other
advantages, as not to reject them, 1 {hall obferve,

13, That we are not generally confined to_thc attac
of one redan; if, for example, we include 3 in the at-
tac, the 2 currains which join them, have no protection
to expett, each being thqn too mu~ch engaged 1n its own
proper defence, toaffift in that of another, thusit feems
to be indifferent. :
24y, If the curtain is attacked, as the adjacent re-
dans will infallibly be fo too, each will fire directly be-
fore itfelf, and in this cafe neither the counterfcarp, nor

; N 4 " the
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the ditch wdll be defended by any thing; whereas by
my method, all reciprocally flanking euach other, we
cannot particularly defend any.one, without alfo de.
fending the part we thould. v o '
2dly, Thatmy capitals are covered by many crofled
,ﬁma{huamnmxobehumﬁncmnmmlMWS:mﬁt
avoid repetition, I muft intreat the reader to recollect
.what I have obferved on this chapter, in the different
parts of this treatife. e

I fhall not alledge that thefe dead angles are even
found in ftars, in demi-baftiontd forts, andin all other
works of this kind. However indifpenfible they were
formerly it is not thelefs a real defe& *3 and we hould
avold it, as much as pofiible, viz. without lofing more
than we gain by it. :

‘Though this is a fa&, we muft own all inconvenience
difappears when the ditches are full of water ; my
Ichemes have fome advantage, in this cafe, and was I |
miftaken, I may be permitted to {ay, that treating on a
fubject fo important, fimple, yet fo neglected, their
variety will ever be ufeful, and that, by Inciting a curio-
fity or emulation in thofe that will criticife on mine, and
may give birth to more happy ideas. ;

V. I fhall pafs over thofe preliminary refleions, to
the detail of the profils, our intended fubject. Every
Plate xxxvy. ntrenchment of earth, is compofed of a

parapet, 1 or more banquets, 1 or 3
dmma,mﬁﬁmwﬁmwabnm,mﬂaﬁmﬂghd&

I have thewn Vauban’s thoughts on the great height
of profils, and the reafons I had for conforming to his
opinion. I will therefore, with him, fix the greateft
elevation at 7 X feet from the greund,

Yet this muft only be in common cafes; there are
circumftances, which oblige us to raife it more ; fuch
as the neceffity of commanding the environs, to plunge

* We fhall find, in the enfuing treatife, a method as plain as in-

genious, to remedy fuch defefts.  Invented by de Verw:ille, mention-
¢d in chap, L artcle 4.

into
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into fome low part, or to' cover abranch, by raifing the

Y faliant.

Works clofed at the gorge, joined to lines, muft be
excepted from this rule, unlefs when fo fitvared, as to
command the reft, which thould be at leaft by 2 or 3

eet. If we recolleét the nature of the inconveniencies

~which oblige us to confine the profils to this height, we

foc =

fhall find, that they are not always united. I fhall ex-
plain myfelf by examples.

When we elevate a_front about 4 feet above the
ground we fhall command, it is evident we batter it
with a rafant fire, though the defe& of the dead part
increafes : on the contrary, when it is only neceffary
o raife a faliant to a certain height, to cover a branch,
provided the rentrant preferves the determined height
for the breadth of the ditch, the fire becomes more
fichant towards the flanked angle, without the ditch
being lefs defended. :

We may in the firft cafe reje&t the breaks, if thought
neceffary ; that will be fo much gained, efpecially if
we can find any means of diftributing the fire, as well

without them; in refpeét to the 2d cafe, thatis, of

fires too fichant, or plunging, that defeét alone is the
reafon which prevents our giving the profil that height
we would to works without flanlks, or to thofe that have
them too oblique, which confequently do not defend
their ditch. 3

I do not here fpeak of the cover the enemy finds
againft a direét fire, by approaching a work too much
elevated, becaufe that is ealily remedied, as already
faid. A parapet fhould never have lefs than 6 feet ele-
vation above the ground, without which it only covers

in part thofe that are behind it ; thus the difference be-

tween the higheft and the lowelt is reduc;d tor1 L foot.

VI. The thicknefs of the parapet varies much more
than the beight. In regard to this, the defign and na-
ture of the work muft be confidered. + 3 fect is enough

for that which is not expofed to canzon, for cxamplg,
: ’ the
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~the intrenchment of a grand ‘guard; 4 1 feet is fuffici-
ent for works that cannot be battered but at a diftance = 3
the reft have 6 or 8, and eveh 12 feet is allowed for{
intrenehed camps, heads of bridges, redouts, and other
pieces intended to ftand, or that may be expofed to
brifk fire of artillery, or a long attac.

The thicknefs is not exempt from a defeé, but of
little confequence, as it confifts in unavmdably fhorten-
ing the branches.

1 do not here treat of the reduétion of the fides of
polygons, infcribed in other “fimilar figures, what I
mean is more effential, at leaft in the rafant or grazing
defence, fince it diminifhes the faliant, and confequent-
1y the prote&ton of the flank: we muit confider that
what we gain by the rentrant is no defence in this re-
fpect, fince itis vifible, that when the flank is perpen-
dicular, as we {fuppofe, that which is within the line of
defence, fires on that part it thould graze.

The laft is certainly a great defet; we may correét »
it in baftioned lines, by advancing the curtain to this
‘nterfection, and more eafily, yet in every cafe, by «
‘rounding the interior of the parapet of that part, if {o
fcrupulous an exaltnefs was not an error in practice,
where too minute an attention to trifles oft creates neg-
Yigence in more effential parts.

VII. When we confider that the plunge or ﬁope of
the parapet generally determines the direction of {mall
arms, it 1s obvious, in whatever manner it is traced, it
is never without inconvenience; for we do not difcover

“the counterfcarp at the bottom of the ditch, but in pro-
portion as this flope is great, aad in proportion to its
increafe, its direction varies from the rafant line.

Thefe objetts being incompatible, we muft find a
mean between them that fhall be moft proper. This
has been fufficiently treated of, in the treatife of the
attac of places ; we there find parapets of 6 feet thick-
nefs, which have 1 + foot flope or plunge : this appears
exceflive to me, not only becaufe the fire becomes too

e fichant
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ﬁchgnt or plunging, but alfo weakens the’crown, and
- by perfuing this direttion the foldier will difcover. him-
: felf too much, and, “as*we fthall find in the next article
much more than he thould. B
I would not have above 12 or 15 inches flope in a fa-
&hom, to which I fhall add this obfgrvation. %he haigf}?-
eft profils commonly having the deepeft ditches, this ad-
ditional height and depth increafe, the one the coverin
. front an the counterfearp, and both that in the bottom
of the ditch. : = 3
We muft therefore give the leaft plunge to the loweft
-and weakeft parapets, and increafe the others in pro-
portien to their height, which is not inconvenient, for
befides their greater thicknefs, the top cannot be bat-
tered ‘but horizontally, and confequently with little
effect. e
On this account I find the flope at 1 foot in a fathom
for profils 6 feet high, and an increafe of 1 inch in eve-
ty 5 foot, giving 13 inches to thofe of 6 L feet, 14
to thofe of 7 feet, and 15 inches to thofe of 7 % feet.

‘Thus fuppofing the ground level, thefe different fires
fall equally on the counterfcarp at 6 fathoms from the
point they depart, and at a litcle diftance from each
other in the bottom of the ditch. For profils of an ex-
traordinary elevation, the greatett flope, that is, 15
inches, appears to me fufficient. :

VIIi. 4 % feet is generally allowed to the intetior
part of the parapet. A cuftom fo perfued, feems an
eftablithed maxim. Thisrule would have beenlefs fol-
lowed had it been more ftri¢tly examined ; it is proper
for the conftruétion of places whefe parapets fink in-
time, and have alfo much lefs plunge or flope; but
circumftances varying, it cannot be proper here.

I know by myfelf, that a man of 5 feet 6 inches,
ftanding as he fhould do the left foot 18 inches diftant
from the upright of the crown of a parapet 4 ;. inches,
which is the common f{lope, fires with more eafe hotie

zontally, than if it had a plunge of 8 inches in 2 fa-
thom.; ’
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thom. Astew foldiers are of this ftandard, it is not
furprifing that fo many fhot are loft in the air.

There is but 1 remedy for this 3 it is not only to di- :

w/‘

minith this height, but alfo to diminith it in proportion . |

to the plunge, this circumitance is fo effential, that he
faould be near 6 feet high, to fire over a parapet 4 fee /

and a half high, and 18 inches plunge in a fathom,

fuch as mentioned in the preceding article.

Therefore a horizontal parapet, {uch as thofe of fome &

communications, and other works no- higher than 2
feet 6 inches from the ground, fhould not be more
than 4 feet 4 inches ; in regard to others, they fhould
be lowered in a proportion of 4 inches in a foot plynge.

It will be objeéted, that the foldier will be much
mare expofed ; 1 acknowledge it, but of what fervice
is a flope we cannot ufe ? Beﬁdesv, a foldier on thefe oc=
cafions naturally ftcops, fo that moere than his head 1S
never above his firelock.

Bafkets, or fmall gabions, fuch as mentioned in arti-
cle 4. of the preceding chapter, would be of great ufe
here, fince they remove all difficulties, at leaft, in re-
fpe& to the fire of {mall-arms.

IX. The exterior height of the parapet being regu-
lated by the interior and plunge, there is nothing to be
{aid on that head. : ;

A man in the attitude of firing does not pofiefs much
more room than 2 feet; 3 feet is then fufficient for a
banquet, yet we generally allow 4 3, that a foldier’
may ftand behind, or pafs in the rear of him that fires.

This breadth is allowed from the foot of the pallifades
when there are any.

The banquets thould be no more than 3 feet high,
it is much better to make 2 of 2 feet each than 1 of 4,
becaufe a flope, when fteep, is always ealier to mount
when fo thort, : :
~ Three feet at moft is fufficient for the lower ban-
quets, they not only ferve as fteps, but alfo to draw

L
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-~ up the foldiers on, to relieve thofe that Ifne the pa-
rapet. : e j
The flopes of banquets may alfo be regulated by’

their height; when they are only 1 foot, the natural

lope 1s enough, as they have only to ftep a lictle higher

da 1 of 2 fect; I allow to the bafe 1 * height, and 2

heights to thofe that are raifed 2 or 3 feet.

In narrow places, to manage the ground, we may
~ form fteps with hurdles 12 inches high, and g broad,
- which ferve inftead of a flope. ; ¢

X. The exceflive breadth of the ditch, if it is not
full of water, creates a defett in durable fortification

(orthat of places) which is, that batteries onthe crown

of the _glacis, or on the terreplein of the covert-way

can, without plunging much, fap the foot of the re-
vetement or face of the wall : but there is no reafon to
apprehend thar, in thefe kinds of fortification.

The greater the breadth, the more advantage we |
recap here; the enemy is more expofed on the counter-
fcarp ; the length of the dead or undefended parts,
afore-mentioned, diminifh ; if the ditch is to be filled
up, the work becomes more tedious, and confequently
the enemy are expofed much longer to a fire very terri-
ble becaufe of its proximity.

We need not fear making the ditch too broad, yet it
muft be regulated by the time and number of work-
men allowed us, alfo by the quantity of earcth we have
occafion for. ; _

It is not fo in regard to its depth: as in flanked
works it maturally increafes the dead parts, I would
not have it exceed 7 & feet. As to works not flanked,
where no protetion is to be drawn buc from the para-
pet, alfo in ditches full of water, it cannot bes too
deep, fince it always is an addition to the difficulty of
accefs, without any inconvenience. -

On the contrary, I think the depth thould not be lefs,
if poflible, than 6 fect, which muft be preferred to

113
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its breadth,® otherwife the enemy may eafily leap over,
or too eafily fill it up. e
* The diftance of the advanced ditch from the coun-
terfcarp is regulated by the precautions mentioned in
chap. 2. Having feldom occafion for the earth taken
from it, we make it fmall, and fnith the little glacys
‘beforementioned. I would have the flopes of this
ditch, dry or wet, meet at the bottom ; in the firft cafe
the enemy cannot ftand there, in the other, it will not_
be lefs difficult to pafs: their depth muft at ‘eaft be 6
feet, and their breadth 7, that they may not oe eafily
leaped over. : : :
- XI. Slopes depend on the confiftence of the gari,
though we cannot determine any thing pofitive in this
refpedt, it is proper to form a general rule to avoid
€rrors. .

The nearer the foldier is to the crown of the para-
pet, the better he can follow the dire&tion of the flope
or plunge; therefore the infide will be better to be
quite perpendicular; but as this can feldom be done,
we give 1t as little flope as poflible, which is commonly
about one third of the height. Faunban gives to thofe
of the fcarp and counterfcarp one third of the breadth
of the ditch ; I do not fee his reafons for this, it is evi-
dent that the nearer thefe parts approach a perpendicu-
lar, the more difficult they are to afcend and defcend 3
it is therefore by the nature of the ground, and not the
breadth of the ditch, that this muft be regulated. In
fandy ground the fcarp muft confequently be a foot ina
foot {lope ; but with ftrong and bold earth, % or L may
be {ufficient.. We cannot give ic lefs, becaufe this part
fupporting the whole parapet, may otherwife run the
riskiof falling down, but as the counterfcarp is not in
the fame fituation, we may fcarp it as much as pofiible,
cfpecially when the work is to fubfift but a few days.
1 only trear here of dry ditches ; when they are wet, or
full of warer, thefe flopes muft not be fo fteep to allow -
for the wafte made by the water. - - g

- Some-
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Sometimes we find light and poor earth, «which can-
ot be ufed without danger. In this cafe we muft not-
only increafe the flope,, but alfo leave a berm of » or
3 feet between the flope and the foot of the parapet
which berm muft be rounded, that the enemy m'ay 'no;
b\alt there, and take breath.

XII. In feveral parts of this chapter T have obferv-
ed, that for want of giving all the neceflary plunge or
flope to the parapet, the enemy are lefs expofed to a

““direét fire, in proportion as they advance to the coun- -
terfearp : fo effential a defe, efpecially in works with-
out flanks, did not efcape Vanban ; he remedies this,
byaforming’ with the remainder of the carth a fmall
glacis, which cannot be mounted, without the enemy
lofing this advantage.

Simple as the conftruction of this work is, it requires
fome attention ; if the’glacis is too high, it ferves the
enemy as a cavalier of the trench, to fire plunging ; if
too low, it does not produce the defired effeét.

Vauban {eems to have fixed this height at 4 L feet be-
low the crown of the parapet. We fhould never give
it ‘more, efpecially if we follow his profils, fince the
fummit of the glacis is thus on a level with the ban-
quet; as to giving it lefs, that muft be regulated by
the diretion of the plunge, the only object being to
difcover the enemy entirely, or at leaft lower than the
waift, when he is on the edge of the ditch ; below the
waift, that is, about 2 feet from the ground, becaufe
they gencrally fink themfelves on thefe occafions.

T'he fame muft be obferved for the flope ; that is; it
muft be {uch, that there be no part where a man is not
feen entirely. In confequence of thefe maxims, the
glacis is perfe&, when without being too high, itisan
a line with the plunge, or flope of the parapet.

This glacis -has befides this, 2 other advan_tages,
in adding to the depth of the ditch, by raifing the
counterfcarp, the other, in partly covering the work
from the fire of artillery.

Some-

0
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Sometimgs we make a covert-way to redouts, heads
of bridges,' and other works depending only on them-
felves, if their fmall elevation _does not appear an in-
furmountable obftacle : in this cafe [ would fink the
countéricarp, to preferve the neceflary command to the
crown of the work. This lofs feems more than coms
penfated by this rafant, or grazing fire, which I dra#
from the covert-way, and which cannot be obtained
from the parap%t, before the enemy are on the glacis.

- The defigns here reterred to, will explain my fenti--
ments ; it will ftill be better if the crown of the glacis
be level for fome feet, as the fire following this directi-
on 1n a flat, and even ground, will be the moft advan-
tageous in every refpect. e

OBservATIONS on the thirteenth Chapter.

. Tho’ the plans of all the different works, are ever
fo well laid down, yet, if the profils are not well regu-
lated, the works lole a great deal of their advantages;
and as the ground is feldom on alevel from one end of
a retrenchment to, the other, or before it, as far as can-
-non-fhot, aprofil thatis very proper in one placeis not
fo in another, where the ground changesits level. It is
therefore the engineer’s duty to know what profil is ne-
ceffary, in regard to the fituation: I could give many
examples, where the foldiers could be feen to their ve-
ry fhoes, at a {fmall diftance from the parapet. The
profil thould therefore be altered not only on account of
the fitvation of the line, but alfo on the ground be-
fore it. ;

When the proper height of a profil is determined,
its thicknefs or ttrength muft be next confidered, and
where cannon can be brought againft it, placed nearly
on the fame level, or higher than that of the line, no
lefs thicknefs can be given to the parapet than 12 feet,
and if time will permit. it fhould be from 15 to 18 feet,
for no lefs can ftop a cannon ball ; if the battery is
lower than the level of the line, from 6 to 12 feet thic'll{l

wi
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‘will dos fince the fhot will in this cafe fiy upwards af-
ter it has hit the parapet. In fuch places, where the
enemy cannot bring any cannon againft, a thicknefs
“from 6 to 9 feet will do. : .

‘When a parapet is obliged to be made very high, fe-
veral banquets or fteps muft be made for the foldiers to
mount and fire ; as the fire from a high parapet difco-
vers the enemy but at a diftance, and cannot hurt him
when near, there fhould be flanks made if poflible to
fcower their ditches; and befides, the flope of the pa-
rapet muft be as great s confiftent with fafety. This
defeét may alfo be remedied, by flinging part of
o~ earth taken out of the ditches, on its counter-
{carp, in the form of a glacis, and leaving a banquet
for the foldiers to ftand upon, and to fire from thence,
till the enemy comes clofe, and retire afterwards thro®
the barriers. Zenban made his ditches ufually larger
than was neceffary to have earth enough for the para-
pet, whofe height he fixed at 7 feet 6 inches Fr. mea-
lure, which makes about 8 feet of ours. In fuch cafes,
the remaining earth may be thrown on the counterfcarp
as before, which will make the fire grazing from the
parapet, all along this glacis. When time will permit,.
a 2d ditch with pits full of ftakes, before the part of
the intrenchment moft eafy of accefs, will prove a very
great obftacle to the enemy in his approach,

As to the proper flope of the parapet, it intirely de-
pends on the height of the profil, and the nature of the
ground before it, it fhould always be, if poffible, fuch
as to produce a grazing fire, which cannot be done when
the parapet is high, without raifing a glacis on the out-
fide, as already mentioned. As the author has been
very attentive in explaining the feveral parts of profils,
‘and how they are to be made according to the circum-
ftances that may happen, I fhall conclude with recom-
mending to the reader always to have the draught be-
fore him, when he reads any part referred to them.

oL Nl S,



s

BOOKS publited by J. MILLAN, Bookfeller;
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1 HE Drummer’s Inftruftor, with the Englifh and Scotch

: Duty, Beatings, Marchings,» Calls, &c. by ‘R.'Spvencer,.f
Drum Major in the Guards. # ' l

2 Half ‘Pay Cerrificates, Atteftations, Furloughs, Difcharges, In-
liting Bills, &c. P ey * .
3 Major Rogers’s Journal of the late War in America, gs.

4 His concife Account of America, alfo the interior Parts, their:
many Nations and Tribes of Indians on the Great Lakes and’
Rivers, their Cuftoms, Government, Number, &c.
Ponreach, or the Savages of America, a Tragedy, 2s. 6d.

6 Timberlake’s Memoirs of the Chex;okee Nations,, 4.s'.'

The above Four have great Encomiums by all the Literati.
Petiver’s Natural Hlftory of abeut 7000 Figures of Birds, Beafts,,
Infe&ks, Corals, Foffils, Plants, &c. on above 300 large Fo'z.
Copper-plates, and about 8oo Figures to Ray’s Hiftory of Plants..
N. B. To this Edition is added all his {carce Pieces of Naturalk
‘Hiftory, and above 100 new Plates, 61. 6s. or 7 1. 75. with the
Surinam [nfe&s coloured ; the whole coloured, zil. 3

8 The Hiftory, Analyfis, &c. of above zao very rare Flowering:
Plants, Flowers, Parts of Flowers, Flies, &c. drawn and engrav--
ed on 19 Folio Plates, by the late ingenious George Ehret,.
F. R. S. &c. beautifully coloured from his original Drawings,.
2 1. 2s. unbound.

- g Dillenius’s General ITiftory of Land —and Water Mofles, &c.
1000 Figures on &s Plates, eolleted, drawn and engraved by
him, 1l. vis. 6d. :

10 Sheldrake’s Herbal, on above 116 large Folio Copper-plates,.
drawn in the moft mafterly Manner, from the Originals, when
in their higheft Perfection. i

. 11 Sheldrake on Heat and Cold, for Green Houfes, 1s.

1z Columella on Agriculture, by Gibfon, 4to. 14s.

13 Palladio, finely engraved by Ware, 7s. 6d.

14 Hill’s Review of the Royal Society, 10s. 6d.

15 Dr. Sharpe’s Englifh Hebrew, and Englifh Latin' Grammarss..

16 ————— Defence of Chriftianity, 3s.—Oligarchy, 1s..

17 C. D. of Dorfet on the Militia.

18 e i fhort Hiftory of a late Refignation.

19 Catefby’s American Plants fit for Britifh growth, coloured zl. 2s..

20 Tandon’s Erench Grammar, to learn without a Mafter, zs.

21 Nollet’s Hiftorical Compendium of the Bible, Englifh and.
French, 1zmo. i

22 Prior’s Poems, and Negotiations, 2z vol. r2s.

23 Signals and Flagsof all Nations, Navy Laws, &c. 55«

24 Coins, Weights and Meafures of all Nations, 5s.

2¢ Captain Boutein’s large new Map of Jamaica, 6s.

26 Common Prayer, French and Englifh, 1es. 6d..

























