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PREF A CE

L)

PMELD Fortification is fo univerfally ac-

knowledged one of the principal branches
of the Art of War,' that it is prefumed-every at--
tempt to illuftrate the fubjet will be thought
laudable, and though not perfect entitled to in- .
dulgence.

It is, however, to be lamented that although
the number of books on this branch of the Art
of War exceeds that upon any one other, few
have hitherto appeared that are not generally
too fuperficial to merit the charalter of a ufeful
production. '

Some have confidered it abftraltedly, with-
out any relative confideration of circumftances ;
while others have only entered the bewildered
detail, into which this f{cience. can be fubdi-
vided, without any attention to its firft prin-
ciples, which, like thofe of moft other fciences,
are extremely fimple; fo fimple, indeed, that
any one may acquire much information on this
fubje&t,. if pofleffed only of fuch a fhare of ma-
thematics as is requifite for the Gentleman.

The



vi PRETFACE

The defign of this work is to give young
ftudents ‘precife and adequate ideas on this im~
portint fabje®; by explajning and ineking a3
proper application of its principles ; and fo far
as concerns the author himfelf, to give the mili-
tary world an additional proof of his infup-
preffible. zeal for the honour and improvemeng
‘of the fervice,
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FIELD FORTIFICATION.

-

DEFINITION.

TELD Fortification is the art of conftruc-
ting fuch temporary works, either in
woods or open fields, or for the occafional de-
fence of houfes, churches, caftles, villages, and
fmall towns, as will enable the men within to
_withftand a greater number without. When the
works are conftruted in'the open field, they
confift, generally, of a parapet and ditch.
The ufual methods of reprefenting field works
upon paper, are Ichnography and Ortography.
Ichnography is the plan or reprefentation of
the length and breadth of the works, cut thro’
by a plane parallel to the horizon : by this we
are acquainted with the value of the ditferent
lines and angles. Fig. 1. Plate I .
‘ Ortography
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Ortography is the profile or reprefentation of
the works cut through by a plane perpendicular
to the horizon, which fhews not only their
length or breadth, but alfo their height and
depth: by this we areenabled to eftimate the ex-
pence of the work done or to be done, and the
quantity of materials neceffary. Fig. 2.PlateI.

When to the plan of the works is added a
draught of the environs, this reprefentation is
called zopograpbical: by topographical plans, the
advantages and difadvantages of a fituation are
* quickly and clearly difcerned.

R EMARK

Field works are alfo fometimes reprefented by
the rules of military or cavalier perfpe&tive, and
of common perfpetive, both thefe methods are
Jefs ufeful than the former.

SECT-
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S ECTION L
Defcription of the principal Lines.ﬂ

CD, fig. 1, 2. Plate IlI and IV. wcaﬂedﬁde
of the polygon. |
AB, BC}Fig x’ 2 II. Arc alled
° ’ m;lmde
;C’ «D, F Plated 1L {hey frantthe
g’ !-go IO Iv. cmy- -
Cg, D5, Fig. 2.

AE, CD 1. Are called flanks,
8 }F 2. Plate IV. becaufe the fhot

from them take the enemy in his approach to
the works in flank, that is, fideways.

Though the name flank is given only to fuch
parts as AE, CD, gf, eb; yet, as to flank,
fignifies to defend, whatever part ferves ta defend
another part, may properly be called it’s flank.”

:; §l§ 1, }Plate 1V. is called curtain.

AC, ED, Fig. 1, 2. Plate IL are called
gorge.

Bx, Fig. 1,2. Plate I1. iscalled capizal.

Ce, Df, Fig. 2. Plate IV. is called /ine of
defemce.  This line determines the direGtion of
the thot,

[The lines reprefenung the gorge, capxtal, and
line of defence, are imaginary lines.]

Bz - SEC-
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SECTION IL .
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B O.f Saliant ahd Re-entring Angles.

.Of the Saliant Angle.
FIG g 10,11. PLATE IL

The faliant angle is deemed moft advanta-
geous when it is a right angle, becaufe it has
the greateft ftrength ;- for, in the right angle,
the line of refiftance, and the line whereby the
body wefifts, are both equal; whereas, in the
oblique angle, the line of refiftance is thorter, in
proportion as the angle is more oblique.

It is a general rule in field fortification, never
to make the faliant angle lefs than 6o degrees,
nor greater than 120 degrees : if lefs than 6o
degrees, it will not have fufficient ftrength ; and
if more than 120 degrees, the fides of the angle
will be too much expofed. The angle ABC,
which meafures only go degrees, cannot be
deemed of fufficient ftrength; and in the angle
CDE, which meafures 130 degrees, the fides
CD DE are too much expofed.

REMARK

Conftant experience proving that we cannot
depend on the oblique firing of mufketry, ef-
pecially from behind a parapet, as {foldiers
ar¢ known to fire mechanically, that is, di-

' B 3 reltly
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reétly before them, and even without regard-
ing whether they do execution or not; it
follows, that oppofite every faliant angle, there is
neceflarily a {pace not defended, as O. This fpace
is a fe&or of a circle, whofe radii have for lepgth
the range of mufket thot, and, at the extremities
towards the fummit, are perpendicular upon the
fides of the angle ; hence, the fpace not defended
will be greater, in proportion as this angle is more
acute, and the lefs, in proportion as this angle
is more obtufe.

Of the Re-entring Angle,

FIG: 12,13,14. PLATE IL

The re-entring angle alfo is deemed moft ad-
vantageous when it is a right angle, not only.
becaufe it has then the greateft ftrength, but be-

caufe (as the men generally fire dire@ly before
" them)'it is the angle of which the fides afford
to each other the greateft mutual defence.

 Itisalfo a general rule, never to make the

re-entring angle lefs than go degrees, nor greater
- than 120 degrees: by making this angle acute,
the fides, inftead of affording mutual protection,
will be expofed to the fire of each other; and by
making it more than 120 degrees, the fire
from the fides croffing very obliquely, will not
give

\
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give much mutual defence. In the angle abe,
which meafures only 70 degrees, the men be-
hind the fides 24 &c, are evidently expofed to
their own fire; and in the angle ¢de, which
- meafures 130 degrees, the fire of the fides cd e,
croffes .each other too obhquely to afford much
mutual defence.

REvMARK.

The fcrupulous preference given to the right
angle for the re-entring angle, as that capable of
the greateft mutual defence, feems to arife more
from an expe@ation of what the men ought to
do with the advantage of fuch a conftru&ion,
than from what experience proves they are al-
ways capable of doing: it is, however, produc-
tive of fome inconveniencies; for in time of
attion, fomie moments of confufion may inter-
‘vene, when the fire may be badly dire¢ted, and
the men confequently injured by each other. It
has been known, even when this angle was ob-
~ tufe+, that the men have been fo much annoyed

} Inattention to the pofition of the men of the firft rank in the
alt of firing, and the confequences of the neceffary pofition of the
fecond rank, do not a little contribute to produce. this calamity to
the /eft. In fpeaking of the right or left flanks or faces, we {uppofe
ourfelves within the work, looking t_owards’the enemy.’

B 4 by
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by their own fire, efpecially when behind low and
narrow parapets, as to be forccd to abandon their

" works,

SECTION L

Defcription of the feveral Parts,

FIG.rand2o+ PLATE L

Parapet.
Banquette,
Berme.
Ditch,
Glagis.
Second Ditch.,
Palhfade

Fraize.
Cheveaux-de-Frize,
Trous-de-loup,
Abbatis.

Fougaffes.

Inundations,
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Parapets of great elevation, give great ‘command, are
lefs expofed to furprizes, and afford greater fhelter to the
men within, Parapets of little elevation, are lefs expofed
to the enemy’s cannon, and the fire from behind them is
more razant *, that is, more grazing: Mr. Vauban con-
fidered 6 feet as the moft advantageous elevation, and fixed
the greater at 73 fest. The thicknefs of the parapet varies
much more than the height: when 2 feet broad at the
top, it is capable only of refifting mufket fhot; but when
. 18 feet, it is capable of refifting the fhot of the larger
cannan. Experience proves, that when the parapetis 3or 4
feet broad at the top, it can refift a three-pounder; when
4 or 5 feet, a fix-pounder; and when 7 feet, a twelve-
pounder: confequently, when works are much expofed to
cannon, the fecurity will increafe in proportion to thegreater
thicknefs of the parapet; but when they are only expofed
to the attack of fword in hand, the fecurity will increafe in
proportion tg the greater elevation of the parapet. |

R EM A R K

Parapets of great thicknefs and much clevation, that is,
fuch as have large profiles, will generally be found moft
advantageous; not only becayfe they affard fecurity againft
all kinds of attack, but becaufe it is known that foldiers
mieafure, by their eye, the obftacles which an enemy has to
furmount to come at them; and that their confidence is
the greater, in proportion as the dimenfions of the works
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‘The height of the parapet within, to form a
complete covering for the men, thould at leaft
be 6 feet, that is, equal to the height of men
of the greater fize; but when it is no mere -
than 4} feet, it may enable men of the ordinary
fize to fire upon the enemy w1thout the help of
a banquette,

When the height of thc parapet within, ex-
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parapet is 6 feet, the banquette muft be fomewha
more than 1 foot and } ; and when the parapet

is 8 feet, the banquette muft be nearly 4 feet.

The raifing the banquette within a much lefs'diﬁan.cé
from the fummit of the parapet than 4§ feet, at the famse
time that it would greatly expofe the men, and leflen theix
sonfidence, would not facilitate their firing.

‘When the height of the parapet exceeds 4
feet, many recommend raifing two banquettes
but one banquette with a very eafy flope, is, if
not more ufeful for the defence of a poft, cer-
tainly more expeditioufly conftructed than two
banquettes.

The fpace of 45 feet allowed for the breadth
of the banquette, is abfolutely neceflary for form-
ing upon it the men' who arg to defend the pa-
rapet. ‘'This fpace.allows the parapet to be lned
two deep; that is, the men to be formed into

_two ranks ¥, the leaft that can be admitted for
. a proper defence: when there is more than one
banquette, the fpace for the lower will be fuffi-
cient, if 21 feet in breadth.

The parapet of field works is well lined for
defence, when to every yard of interior perimeter-

* It is 'a general rule never to draw up the men who defend
field works, more than two deep : a third rank cannot be of ufe,
as it cannot fire without incommoding the other ranks.

+ Mr. Clairac judges that one man for every yard perimeter, is
fuflicient for the guard and defence of a field work, .

a file
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a.file two deep is allowed: when cannon is ufed,
4 or'g yards are allowed for every piece.

- Por the purpofe of difcovering the enemy in
his.approach, and of more effeGtually levelling
-at him, the top of the parapet is made floping
towards the country, This flope is by fome
 called fuperior talus, and by others plunge; and
" it’s dire@ion is deemed the more advantageous,
in proportion as it meets the horizon fooner: in
general it moeets the counterfcarp.

Some engineers never allow this flope or
plunge to have more than 2 inches for every
foot in the height of the parapet, for fear of

weakening too much the upper part of the pa-

rapet: thus, fuppofing the-elevation of the pa-
rapet at AB, fig. 3, plate I. to be 6. feet, and
that it has 6 feet alfo for thicknefs, the thot fired
from behind fuch a parapet with fuch a fuperior
talus, will meet the ground at C, which is dif-
tant 12 yards from B, the fpot the fire comes
from. This proves, that at the exterior foot of
every parapet, there is a fpace, as CD, which
canriot be defended by it ; and this fpace will evi-
dently be the greater in proportion to the lefs
flope of the fuperior talus, and the greater helght

of the parapet.
From whence it follows, that in works thch
have no ﬂ'mks, an enemy once pafled the point -
: where
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where the direction of the fuperior talus and the
horizon meet, will be lefs expofed as he approaches
the parapet. This defe& is an infuperable ob-
jection to the ufe of works that have no flanks.

~ In proportion as thc fupenor talus 'has the greater or lefs
flope, fo the fhelter againft the diret fire will be the grcater
or lefs: the difadvantages of the fuperior talus having
- muchflope, are, that it'weakens the upper part of the pa-
rapet, and that the fire is morc plunging. Mr. Vauban,
by adding the glacis, not only diminifhed the fhelter againft:
the diret fire, but obtained a more grazing fire. . ¥

" 'The height of the parapet over ‘thé,banq\;'ette:
niot being fufficient to cover the men in the a&"
of firing, it is ufual for their fecurity agamﬁ
the fmall arms of the enemiy *, to raife’ the in-
terior part of the parapet with facs a terre, or’
facks made of ﬁrong and coarfe cloth filled with
earth. They are, in genetal, 2 feet in lcngth
and 6 or 8 inches in diameter; and:are placed in
two rows one. above another, with an interval
between each in the lower row, fuiﬁcmnt to re-
ceive the muzzle of the mutket: (fee fig. 4,
plate I.) this practice, though of confiderable
fecurity againft mufketry, will be of no fervice
againft cannon, and in that cafe muft be rather
detrimental.

* This precaution might alfo ferve to prevent the injuries to
which flanked parts are Lablc, when the re-entring angle is not

l .
fufficiently obtufe Formerly,
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Formerly, the interior patt of the parapet was oftélt
raifed with {mall gabions filled with earth, fomewhat more
than 1 fo6t in height, and in diameter 12 or 14 inches at
the top, and-only g or 11 iriches at the bottom, fig. s,

Plate . ‘There is another fort of gabion made ufe of to.

conftruét batteries, much larger and higher, and of a cy-
 lindrical form. A gabion is a bafket open at both ends.

That the cannion may fire upon thé enemy, it
is ufual to cut openings in the parapet, called
embrazures. 'The dimenfions of the embrazure
depend, not only upen the nature of the foil, and

the height and thicknefs of the parapet, but alfo -

~on the caliber of the piecé, the helght of the
wheels, and the conftrution of the camage.
The embrazure is cut floping towards the

country, and within 3 feet of the horizon.. The

breadth of the embrazure within, is n6 more
than 1is abfolutely neceﬂ'ary to receive the can-
non; but that without, is from7to g feet. The
'conﬁned breadth within, is gwen to keep under
cover, as much as poffible, both thé piece and the
men who ferve it; and the extended breadth

without, is given to obtain a wider view of the

enemy in his approach.

The diftance between two embrazures is from

12 to 18 feet from center to center, that that part
~of the parapet which feparates them, and is
called’ merlon, may be f{ufficient to refift the ene-
my’s canion,

o [In-
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[In plans drawn upon a {mall {cale, embra-
zores are reprefented by ifofceles triangles, fet
off the diftance from cesiter to center between
" the embrazures, whofe bafes turn towards the

country. See %, fig. 1, 2, plateIL]

Cannon is fometimes ufed without the help
of embrazures, that is, the cannon is made to
fire en éar&e{t«- this, however, canhnat be dene,
unlefs the carsiage be fo raifed, as that the muzzle
of the cannon fhall be upost the fuperior talus.

Becaufe-the difficulty of forcing a parapet is

" the greater, as the exterior flope of it is.the lefs;
and becaufe the beft and moft adhefive earth can<
not long fupport itfelf at a height of 3 or 4 feet, -
unlefs. formed with a flope of very gradual af-
cent; it is ufual to force it to ftand with a fmall
flope, by lining it with fods, fafsines, hurdks,

&c. The exterior flope of the parapet is called
Jearp, and is in general about the ;. part of the
- height.

The interior part of the’ par&pet 13 alfo lined,
and even with more precaution than the {carp,
with a view to obtain little flope, which is abfo-
- lutely neceffary to enable the men within to ftand
and fire with eafe: this flope, which, to bead- 4

* .50 named by the E"ﬁeh, ‘becaufe the ball in its ﬂ:ght fhaves
the fuperior talus of the parapet.

vantageous,
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vantageous, fhould be only about 1 foot, cannot,

however, be lefs than 1 foot and X, when lined
either with fods or fafcines.

Of the Berme.

*To prevent the earth of the parapet rolling
into the ditch,. a fpace is generally left between
the parapet. and ditch, called berme. The
breadth of it depends upon the hature of the
ground, the dimenfions of the parapet, and the
length of time for which the work is intended to
remain. - .

Many confider the berme to be advantageous
to- the enemy,. 1uppoﬁng it rather to facilitate
than retard the operation of forcing the parapet.
This it certainly does,. when the parapet has but
little height and thicknefs; for the enemy once
placed upon the berme, is upon an equal’ if not
a fuperior footing to the men within+. Itis ob-

fervable, however, that if there was no berme,
~ a greater {lape would be requifite, not only for

- the fcarp of the parapet, but alfo for that of
the ditch,

\
. "+ To fupply this defe®, M. De Saxe recommends the paralieé
to be of fuch a height as that its fcarp may have about 6 feet.

Of
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Of the Ditch.

The trench dug up at the exterior foot of the
parapet, is called foff¢ or ditch. At the fame
time that it ferves to furnifh the earth neceffary
for raifing the parapet and banquette, it contri-
butes to increafe the difficulty of approach,
which is deemed the greater, in proportion to
the greater breadth and depth of the ditch. The
dimenfions of it depend, however, not on choice,
but on the dimenfions of the parapet and ban-
quette : 1t’s depth thould, if poflible, never be
lefs than 6 feet.

The flope neareft to the parapet, is called

. fearp ; and that oppofite to the parapet, is called

counterfcarp. 'The difficulty of the paffage ‘of -
the ditch, is greater, in proportion to the lefs
flope both of the fcarp and counterfcarp; but
more particularly that of the fcarp, and efpecially
when the ditch is of fuch a breadth, as to force
the enemy to leap into 1t to pafsit.

It is obfervable, that the ditch is generally cut
or rounded off at the faliant angle of the counter-
fcarp, to prevent its being in that part eafier of
defcent.

To determine the flope of earth, is, if not
impoffible, at leaft exceedingly difficult; for it

~ depends not only on the nature of the foil, which

C 1S
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is very various, but alfo on the height of the
flope: when common earth is ufed, the bafe of
the flope is generally recommended to be equal
to the height; and when clay or loom is ufed,
the bafe is taken equal to 2 of the height.

- That the dire&tion of the flope of earth depends, not only
on the nature of the foil, but alfo on the height of the flope,
though of much confequence, is however not generally un-
derftood.

If we fuppofe the particles of earth to have no adherence
to cach other, then the flope of ¢arth muft, like that of grain
or fand, have the fame direftion in every elevation : but,
on the contrary, it is known, that the particles of earth are ]
adhefive; and, confequently, the earth will never require
fo much flope as it would do if deftitute of adherence.
Experience, indeed, proves, that earth fupports itfelf for
a while even without a flope, to a certain height, which,
though but fmall, is greater or lefs, according to the greater
or lefs adherence of the particles, that is, accordmg to the
nature of the foil.

Now, if we fuppofe the tendency of difunion (when
deftitute of adherence) to be in the dire&ion of ab, fig. 3,
plate I. and that the adherence of the triangle aby¢, is
barely competent to fupport the earth; if the ditch is made
twice as deep, it is evident, that the adherence of the tri-
angle ¢ de will be only double the adherence of the triangle
a b, and that the weight of the triangle ¢de will be qua-
druple thatof abe. If the ditch is made three times as
deep, it is evident, that whilft the adherence of the tri-
angle ¢fg is only treble that of ab¢, the weight of.-it
will be nine times that of ab¢; for figures are o each
other in a duplicate ratio,

From
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From whence we muft neceffarily conclude, that if in
*the firlt inftance the adherence is barely competent to fup~
port the earth, it cannot be fo in the fecond, and much lefs

fo in the third; thatis, as is faid above, the dire&ion of
the flope of earth depends not only on the nature of the
~ foil, but alfo on the height of the flope; and, confequently,
the flopes of the ditch muft be greater, both according to

the nature of the foil, and in proportion to the greater depth
of the ditch. )

From this it follows alfo, that the fcarp of the ditch, .
when the parapet is to be raifed immediately on the border
of the ditch, muft have a greater flope than when there is
a berme; and further, that this fcarp muft have a greatet
flope, in proportion to the greater height of the parapet,
and the lefs breadth of the berme. This proves, that the
omiffion of the berme will likely be produétive of greater
inconveniencies than the ufe of it.

.

Of the Glacis.

Becaufe the difficulty of the paffage of the
ditch increafes according to its greatér breadth
and depth ; many recommend raifing the exte-
rior borders of the ditch, one, two, or more
feet above the horizon, in the form ABC: the
dire&tion of AB, is the continuation of that part
of the exterior flope of the ditch below the ho-
rizon ; and the direftion BC, is generally the
fame with that of the fuperior talus of the pa-
rapet. It is becaufe the flope BC is fo great,
that this work is called glacis. | |

ca The
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The glacis, which is feldom added for the
defence of very fmall works, befides increafing ‘
the breadth and depth of the ditch, and dimi-
nithing the fhelter againft the dire& fire, is
particularly advantageous to works much expofed
to cannon ; for it fingularly fecures the parapet ;
and the enemy is alfo fingularly expofed to the
fire from behind the parapet, during his whole
afcent upon the glacis, and more efpecially fo at
the inftant when he endeavours to leap ever or
into the ditch.

REMARK

This work was in much efteem with Mr.
Vauban, who introduced it to obtain a more
grazing fire, and to diminith the fhelter againft
the dire& fire which every parapet neceflarily
affords, and that in proportion as it has the more -
height and the lefs flope.

Of the advanced or fecond Ditch.

" 'To increafe the difficulty of approach, fome
recommend a fecond ditch, which is in general
fo conftructed as that its bottom may be in the
prolongation of the glacis; that is, its greateft
depth is at the exterior fide: hence the profile of
it is a triangle, T R

- of
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Of Palifades and Fraizes.

~ As a fecurity againft furprizes, and to increafe
the defence, field works are fometimes either
palifaded or fraized, and fometimes both.

Of Palifades.

Palifades are ftakes of ftrong fplit wood, of
about # or 8 inches broad, 3 or 4 inches thick,
and 8 or g feet long, of which 3 or 4 feet are
funk into the earth. - They are pointed both at
the top and bottom; and that they may be of
greater ftrength, they are faftened to a horizontal
rail * within two feet from the top, and are
~ generally placed fo clofe to each other, as only
to admit the muzzle of a piece between them.
Their greateft diftance from each other is never
fo great as to afford room enough to creep through
them. ) .

Palifades are planted either vertically or oblique-
/+: the oblique pofition is generally deemed the
moft advantageous, becaufe the palifade cannot

* When fome of the palifades are only of fufficient length to
allow 3 or 4 feet to be funk into the earth, to ftrengthen the whole
range, it will be neceffary to faften them to two horizontal rails,
one at the top and one at the bottom, The rail or rails pre always -
oppofite to the fide of the enemy.

C3 - : fo.
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fo eafily be cut at the bottom, nor torn up with
ropes. The pofition, however, depends more
upon circumftances than choice.

Palifades fixed at a certain diftance from the

* The hand-grenade, which is a hollow ball or fhell, generally
of iron, but fometimes of tin, and papier maché of about 23 inches
in diameter ; was firft ufed in 1594, at the fiege of Wachten-
doncht, 2 town near Guelders. It is filled with very fine powder,
and fet on firc by means of a fmall fuze driven into the fuze hole.

whatever
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whatever part he likes beft, which is fingularly
advantageous to him, efpecmlly in works that
have no flanks. ‘

~ Palifades fixed in the ditch juft at the lower
extremity of the counterfcarp, as at Z, fhould
be planted upright; for the difficulty of cutting
them will be as great in this inftance, as when
planted obliquely, and that of pafling over rhem
much greater.

Palifades fixed in the ditch as at X, fig. 3,
plate I. thould be planted upright alfo. In this
“inftance, however, they can be more eafily cut
than thofe planted at Y or Z.

Palifades fixed at the lower extremity of the

- fcarp, asat W, fig. 6, plate I. generally form an
angle of 6o degrecs with the ground towards the
enemy.
- Palifades ﬁxed upon the berme, are generally
planted obliquely: in this fitvation, however
great their obliquity may be, unlefs the berme
be much lower or the glacis much raifed, the
palifades muft bé much expofed to the enemy’s
cannan,

[In plans, palifades are reprefented by dots or

~ points.]
R EMARK,

The génerality of engineers are for fixing the
palifades into the ditch, in preference to any
Ca other
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other place, not only becaufe they are not ex-
pofed to the enemy’s cannon, but becaufe it
furprifes and obliges the enemy to ftop at the
very inftant that he is moft expofed to the fire
from behind the parapet. ‘The top of the pali-
fades, whether planted upright or obliquely,
fhould never rife above the exterior border of the:
ditch.

Palifades planted in the dltCh may, how-
ever, ferve as props to receive hurdles, over
which the paffage of the ditch may be eaﬁly;
made.

Of Fraizes.

‘Palifades fixed in the parapet, are called -
Sraizes. When the ftakes are g feet long, 4 feet
lie within the body of the parapet, and the re-
mainder leans over the berme, rather inclining a
little towards the ditch: this inclination is given
to prevent grenades, &c. lodging upon them.

* To ftrengthen the fraize, the ftakes are faften- -
ed to two fleepers, one of which lies upon the
level ground, in the dire&ion of the exterior part

- of the parapet; and the other, which is generally'
a ftronger rail, lies within the body of the para-
pet, and diftant from the firft rail 3 feet: the
ftakes are fufficiently clofe to each other, when

they
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they do not afford room enough to creep through
them.

The fraize, efpecially when not expofed to the
enemy'’s cannon, 1s a great fecurity to the para-
pet, as there is no forcing them but by cutting
them, which cannot be eafily done, even when
_ the works have ne flanks *, confidering the po-
fition of the ftakes, and the deftru@ion which
hand-grenades thrown from behind the parapet

muft neceffarily make among the men employed
in fuch an operation.

REMARK

The ufe of palifades planted vertically, oblique-
ly, and horizontally, to fortify the avenues of
open forts, the bottom of ditches, parapets, &c.
was antient even in antient times. It muft, how-
ever, be confefled, that their conftrution re-

quires much time and attention, and is very ex=
~ penfive unlefs in countries abounding with wood.

Of Chéveaux de Frize, -

. Cheveaux de Frize are fo called by the French,
from being firft made ufe of in 1658, at the fiege

® The fraize in the faces of works which have flanks, are apt
to cover the men againtt the fire of the flanks,

of
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of Groningen, a town of Friefland, to fecure the
avenues of the camp againft the inroads of cavalry.

It confifts of a piece of timber 1a ar 12 feet
long, and is either round, fquare, or cut into
feveral more faces, through which a great many
wooden pins are driven, of about 1 inch and *
in diameter, and 6 feet long, pointed at both
ends, and often armed with iron +.

The moft common ufe of the cheveaux de frize
is to thut up and fecure the entrance of the feve-
ral works; but, like the palifade, it is deemed-
of moft fervice when employed for the defence
of the ditch, in which cafe cheveaux de frize are
placed at the bottom of the ditch in a row,
~and faftened together with chains or cramp irons.
(See B, fig. 8, platel.)

[In plans, chevaux de frize are reprefented by
a2 line exprefling their length, through which
Iines crofs each other, forming angles of 6o de-
grees each.]

* 4 The Ruflians under Munich, and the Germans in their fe-
yeral wars againft the Turks, were much indebted to the ufe of
cheveaux de frize, for their fecurity againft the Turkith cavalry.
Fhe cheveaux de frize, during the latter campaigns of the Ger-
mans againft the Turks, is faid to have confifted only of a wooden
pole of about 1 inch and £ in diameter, and g feet long, pointed

and armed with iron at both ends. When required, it was funk
obliquely about 3 feetin the earth. Atother times, it may ferve
for tent poles. What is become of this practice ?

REMARK.
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REMAR K

The pra&tice of placing cheveaux de frize at
the bottom of the ditch, was in much efteem
during the wars in Germany of 1745 and 1756:
M. De Saxe is for placing them on the berme.

Cheveaux de frize placed at the bottom of the
ditch may, however, ferve as a prop to receive
hurdles, over which the enemy may crofs the
ditch,

of Trous'-de-loup.

Trous-de-loup are pitfalls in the form of an
inverted cone, about 6 feet in diameter, and at
Jeaft as much in depth, with one or more pointed .
ftakes fixed at the bottom *. They ferve to in-
creafe the difficulty of approach, and are moftly
dug at fome diftance from the works, and fome-
times alfo- at the bottom of the ditch. See fig.
1 and 7, plate I,

When trous-de-loup are dug without the ditch,
they are generally in 3 rows, chequer wife, that
is, two of the rows are quite oppofite to each
other, and the third in the middle covers the in-
terva) of the ather two. The diftance between
~ the firft row and the ditch is about g or 6 paces,

* Crow-feet may be ufed in the place of ftakes: crow-feet are
four pointed irons, fo made that whatever way they fall, one point
is always uppermoft. They are from 4 to 8 inches long. d

an
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and the earth dug out is fpread loofe about them,
and is fometimes employed to raife the glacis.

' When dug in the ditch they generally form
but a fingle row. ‘They are deemed advantage-
ous only in proportion to their greater depth,
and their clofenefs to each other.

REMARK

Thefe pitfalls, in the form of their conftruc-
tion, have fome refemblance to the wolf-trap,
from which they take their name; and, like
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the trees are generally funk 3 or 4 feet into the
earth # ; and the principal branches that iie on
the ground are faftened down by ftakes: trees of
the middle fize, and efpecially fruit trees, are
deemed moft proper for forming an abbatis. When .
the trees in the neighbourhood happen to be very
large, the larger branches will anfwer the pur-
pofe full as well as the trunks.

Fig. 1, plate I. reprefents the plan of an ab-
batis, without expreffing the carth dug out of the
trench to receive the trunks.

Fig. 8, plate I. reprefents its profile.

R EMARK

The abbatis is a defence univerfally known,
and was probably one of the firft in ufe, being
mentioned by Herodotus, Thucydides, Xeno-
phon, Polybius, and other ancient writers.

Mr. Folard confiders the abbatis not only as
the moft formidable obftacle to the approach of
an ememy towards any work, but deems it of

* To receive the trunks, a trench is dug, in which the greater
-depth is towards the work; the profile of itis a triangle, The
earth dug up is thrown towards the work ; and when the trees are
placed, it is generally made ufe of to fill the intervals between the
trunks, and is alfo thrown over them in order to increafe their fo-

ﬁdityo ! .
itfelf
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itfelf a fufficient fortification to fecure a pafs
or poft. 'The earth taken out of the trench, if
properly employed, may ferve to cover the men.
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REMARK

The ufe of palifades, trous-de-loup, fougafles,
and other obftacles invented to impede approach,
depend much upon the nature of the attack to
which a work is expofed. The two methods of
attacking field works are with cannon, and with
Jword in band: when expofed to the attack of
cannon, the fecurity of the poft will depend
much on the greater thicknefs of the parapet ;
and when expofed to the attack with fword in
band, the fecurity will depend on the greater
breadth and depth of the ditch, and the applica-

tion of one or more of the invented obftacles above . -
mentioned.

/

!

SEC-
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SECTION 1V
* Defeription of the principal Field Works,
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The fleche, which may be confidered as the
fimpleft of all field works, ferves to fecure the
quarter guards of a camp, or advanced guard, and
to cover a bridge, a ford, &c. The greater fleches
have from 40 to 100 yards for the length of the
faces ; the thicknefs of the parapet at the top is
about 12 feet, and the interior height of the pa-
rapet is at leaft 6 feet. The breadth and depth
of the: ditch are determined by the quantity of
earth neceflary for raifing the parapet and ban-
quette. The fmaller fleches haye from 15 to 30
yards for the length of the faces ; the thicknefs of

- their parapet at the top is about 3 feet, and the
interior height of the parapet is about 4% feet.

[The parallel fpace o reprefents the parapet,
and the fpace p reprefents the ditch.]

Of the Detached Baftion.

FIG. 2. PLATE 1IL

"The detackhed baflion confifts of four fides, of
which the two greater AB, BC, are called faces,
and the two lefler AE, CD, which meafure
about the half of the greater fides, are called flanks.

‘This work is raifed for much the fame pur-
-pofes as the fleche, and, like it, is left open at the.

gorge: the detached baftion is deemed of greater
D / defence
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defence than the fleche, as it cannot fo eafily be
turned. ‘

- ‘The breadth of the parapet at the top is feldomy
lefs than 8 or g feet, and the interior height of
it is feldom lefs than 6 feet; that 1s, it is gene-
rally of fufficient dimenfions to refift at leaft the
cannon fhot of the middling fize, and to cover
the men within the work. '

- [The fpace o reprefents the parapet, and the
fpace p the ditch : when the faces of this work are
to be flanked by fome other works, the ditch then
runs parallel to the faces only, and terminates at
both ends in an infenfible flope.]

REMARK

Befides the fleche and detached baftion already
defcribed, there are many other works left open:
at the gorge, not only very different in fize but
in form, which is fometimes regular and fome-

“times irregular : their fize and form, and alfo the
dimenfions of their parapet, depend. upon the
~importance of the poft, the fituation of the
ground, and the particular views in raifing the
" work. To prevent a furprize in the night, a row
‘of cheveaux de frize well faftened with chains or
cramp irons, is generally placed in the gorge;
and when thefe cannot be provided, trous-de-
loup may be ufed for the fame purpofe.

Works
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Works open 4t the gorge, unlefs for the pur-
pofe of covering a bridge or ford, or to fecure the
quarter guards .of a camp, or to defend a poft
within fo fmall a diftance from the camp, as to
be eafily fuccoured and protected by the army,
cannot be deemed of great defence, becaufe they
can fo eafily be turned: when they are within fuch
a diftance as to be feen and eafily protected by the
army behind, the men within them defend thtm-
felves with greater confidence than if inclofed on
all fides ; befides, as they afford no cover, they
are of little ufe to the enemy when taken: in all
ether circumftances, however, works inclofed on
all fides are capable of greater defence.
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Of the Redout.

<FIGo 3)4)5,6,7,80 PLATEIL

The Redout is a work generally inclofed
on .all fides, except that where the entrance
is made. It ferves to fecure a poft, a grand
guard, or communication; to defend a de-
fil¢, a bridge, a ford, &c. and is of various di-,
menfions, that is, of different plans and profiles.
"The extent of it is proportioned to the number
of men who are to defend it, and the parapet {s
generally of fufficient height to cover them:
the entrance, which is made in the fide or face

" leaft expofed, has no greater breadth than is ab-
folutely neceflary for pafling and repaffing, and
is commonly defended from within by a #ra-
verfe-t, as D. ,

The redout has no precife or common form,
but may be a {quare, a rhombus, a trapezium, a
trapezoid, a pentagon either regular or irregular,

+ The trawerfe confifts of earth raifed in the form of a parapet,
" afor which purpofe it ferves: when it is ufed to defend a paflage,
“he French call it rambour, -

. acircle,
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d/
a circle, or any other form : the form, indeed, is
determined by the fpot of ground on which it.
is raifed, and the purpofes for which it is con-
ftructed®. :

When there is no effential reafon to the con-
trary, the form is commonly a fquare, as Fig. 353
and becaufe, as it has already been obferved,
foldiers always fire direétly before them, it ne-
ceffarily follows that at the point of each angle
of the {quare redout, there will be a confiderable
{pace, as ABC, that cannot be defended by any
dire& fire, except that of one man placed at
the {fummit of the angle, which cannot be deem-
ed of much confequence. This fpace ABC, ‘is
a fe@or of a circle, whofe radii AB, AC, are

_in the direction of the fides of the angle, having
for length the range of mufket fthot : thus, if we

A{uppofe the range of mufket fhet to be' 300

. yards, there will be four {paces not defended of
about 70714% yards -each, making togethcr,

- 2828577 yards. -

. If the redout is of a pentagonal form, as ﬁg 4.,

_ there will be 5 fpaces not defended ;- and if of an

* The word redoat is not uncommonly ufed to exprefs any field
work, whether inclofed on all fides or not; but, by redous here,
~ is underftood a work inclofed on all fides, and-formed wholly ‘of
- faliant angles: when the work isinclofed on all fides, and formed
both of faljant and re-entring angles, it is, more. praperly caljed
fort,

D3 hexagonal
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hexagonal form, as fig. 55 there will be 6 fpaces
not defended, &c. that is, there vnll be as many
fpaces not defended, as there are faliant angles,
It is obfervable, however, that' the furface of
the feveral fpaces not defended of a redouit of one
form, will be equal to the furface of the feveral
fpaces not defended of a redout of any other
form; that is, the § fpaces a 4 ¢ of the pentago-
nal redout, will be equal to the 4 fpaces ABC
of the fquare redout 5 the 6 (paces dfg of the
hexagonal redout, will be equal to the 5 fpaceg
abc of the pentagonal redout, and confequently
equal to the 4 fpaces ABC of the fquare redout ;
for, in each inftance, ‘the fpac;-:s not defended by
‘any dire& fire, are always equal to a circle of
which the radius is of one and the farne length
viz. the range of mufket fhot

And becaufe the circle may be confidered as a(
polygon of an infinite number of fides, it fol-
lows, that in the circular redout, fig. 6, there
will be an infinite number of fmall fpaces not
defended, which together will be equal alfo to a
circle,” havmg for radms the range of mufkct
thot. -

This fuppofes that the firft and Jaft man’s fire from be-
hind the parapet of each face of a rcdout, is perpendxcular
at the extremities of each face; whwb howcver, is not the
cafe; for only the fire of the right hand man of each face

is
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is fo; and that of the left hand man of each face is not perpen=
dicular at the extremity of its face, but at about 18 inches,
«or the breadth of a man, fromit: now, if this circumiftance
is to be attended to, the fpace not defended by any direct
fire, will not be equal in every form the redout may have,
but will be the greater in proportion as it has more fides.

Hence, in a redout of any form whatever, the
fpace not defended by any dire& fire, will be to
the fpace defended, as the furface of a circle hav-
ing for radius the range of mufket fhot, is to the
produé of the interior perimeter, multiplied by
the range of mufket fhot: -thus, in the redout
fig. 3, fuppofing the range of mufket thot to be
300 yards, of 8¢ yards interior perimeter, there
will be 2828575 yards not defended by any
direct fire, and only 24000 yards defended ;.
that is, in this inftance, the {pace defended will
be to the {pace not defended, nearly as 1 is to
12. This difadvantage howcver, will be the lefs
in proportion as the redout is the larger; that
1s, as the mtenor perlmeter has the . greater
length.

Further, becaufe the whole fpace not defen-
ded, is the fame in every polygon, with this dif-
ference only, that it is more divided as it has
more fides ; it follows, that the accefs will be
more equally difficult in proportion as the redout
has more faces : and it is on account of this that

» D 4 o - the
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the circular form for the redout has the greatér
number of advocates. Befides, all the points of
 the circumference of a circle being equally dif-
pofed, the foldiers poft themfelves throughout,
which makes the fpace defended vary every mo-
ment, and {fo the enemy is no where in fafety,
The direction of the thot, however, being diver-
gent lines, if the redout is fmall, the effed will
be inconfiderable at fame little diftance.

Another advantage of the circular form is,
‘that of all the ifoperimetrical figures it has the
" greater furface; and becaufe ambng regular po-
lygons when ifoperimetrical, that which has the
greater number of fides, has alfo the greater
furface ; it follows, that the pentagonal redout*
‘will on that account alfo be preferable to the
{quare redout when ifoperimetrical; and that the -
hexagonal redout will be preferable to the peﬁ.
’ tagonal redout when ifoperirnetrical; &c. And
further, becaufe of two ifoperimetrical figures of
the fame number of fides, that whofe fides are

moft equxlateral and equlangular, has the greatér
“furface; it follows, that the regular form ¢laims
the preference over the 1rregular form ; that is,

-

* The pentagonal and hexagonal, &c. form is, however,
much more difficult to be traced than the fquare form: henee
agfes that preference which is given to the fquare form.

the
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the {quare is preferabe to the trapezoid, when
ifoperimetrical.

The circular form cannot, however, be -al-
ways adopted : when a road, a bridge, a ford, or
any other place of {mall extent, is to be defend-
ed, a front is generally oppofed, which to be
advantageous, fhould be as oppofite and parallel
to the part to be fired at as poflible. Some ¢ir-
cumftances require the retilinear form, fome
the curvilinear, and fome even the mixt form ;
therefore, an attachment, for this or that reafon,
to any particular form in preference to ev
other, let the circumf{tances of the fpot on which
the work is raifed, the purpofes for which it is
- conftructed, and the fituation of the adjacent
ground, be what they may, is rather’ a proof of -
pedantry, than of that judgment which knows
how to take advantage of every different fituation
that occurs: thusin the inftance, fig. 7, where
the fides: follow the edge of the height, and
fome of the angles are oppofite that part of the
hill which is moft difficult of accefs; the form,
though very irregular, will be of greater defence®
than' any regular form whatever. . -

* In fuch a fituation it will be advantageous for the parapet
not to be high, and its fuperior talus to be as great as poffible ;
nor will there be a necefflity for a ditch on the outfide. The
garth to form the parapet, may be taken from thhm by which
means the men will fooner be under cover.

' [The
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{The flope of the hill is reprefented by a
fhade, which 1s the longer and fainter, in pro-
portion as the afcent is the more geftle, and
the thorter and ftronger as it is the more diffi-
cult.] .

In every circumitance it will be prudent to
attend to the defect of the faliant angle : fome
recommend to cut off the fahiant angle, as at 5,
fig. 4 ; and others to round it off, as /, fig. 5;
both thefe methods, however, while they im-
perfe@ly fupply the defe@ of the faliant angle,
at the fame time diminifh the inward {pace.#

Mr. Clairac, and many other engineers, re-
commend the interior fide of the parapet, to be
cut en crémailliere,+ that is, with an indentation,
as fig. 8, but after fuch a manner, that, in the
- {quare redout, the fides 2 4 may be perpendicular,
and the fides 4 ¢ parallel to the diagonal BE.
The fides b, bc, meafure commonly about 3
feet each, fufficient to receive one man; but
they are more advantageous when each mea-
fures § or 6 feet. By this method the foldier
can give §different directions to his fire, and the

- p iy

® The defe& of the faliant angle may in fome meafure be fup-
plied alfo, by pofting the greater number of the beft foldiers
towards thefe angles: fome recommend the parapet towards
~ the faliant angle to be raifed fomewhat higher.
$ So called by the French, from its refemblance to a pot-hook,
and to theteeth of a faw, B
defet
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defet of the faliant angle does not only difappear,
but a greater fire is brought to bear upon theobje&
to be fired at, than if only at a fingle face; and
confequently the paflage of a bridge, ford, de-
file, &c. may be rendered more difficult : the
fum of the fides 2% of one face are equal to the
diagonal B E.

Mr. Clairac afcribes this invention firft to M. 4o
fa Fon, in 1740, and then to M, de Verville, in the
year 1741 ; though it is well known that this
ingenioﬁs ‘improvement was introduced long
before that time by Tankni, in the defence of 3
povert-way.

The redout en crémailliere, however, diminifhes
the ftrength of the parapet, and is of difficult if
not impoffible conftrution: it requires a bet-
ter revetment to execute it even than fods, which
is confidered as the beft revetment that is com-
monly at hand for field works +3 it enlarges the
inward fpace, and the banquette runs parallel,
not to the cremailliere, but to the line AB.

. [The fpace o reprefents the parapet of the re~
dout, and the fpace p the ditch.]

1- It wxll require.a brick wall to fupport the earth within, which
is feldom praéhcable in ﬁeld works : Mr. Muller, indeed, afferts,
that' {ods may anfwer the purpoft full as well as bricks, which, if
it was true, would invalidate the objection. Late experiments,

. however, tend to contradi Mr. Muller’s affertion. Innovations
thould not be too hattily adopted, nor toq rafhly rejected. of
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Of the Number of Men neceflary for the De-
fence of the Redout.

The parapet of field works is well lined
for defence, with a file two deep for every yard
of the interior perimeter ; and when cannon is to
be employed, 4 or g yards are allowed for each
piece : thus, a fquare redout of 40 yards interiar
perimeter, will require 4o files or 8o men for
its defence; a fquare redout of 8o yards interior
perimeter, 8o files or 160 men; and a fquare
redout of 120 yards interior perimeter, will re-
quire 120 files or 240 men. But on account of
the banquette and traverfe which fecures the en-

trance, “there will not be room fufficient in the
terreplein ® of the redout of 40 yards interior pe-
rimeter, to receive the 8o men allowed for its
defence; in that of 8o yards, there will be only
‘room fufficient; and in that of 120 )"ards, there
will be fome to fpare. This arifes in confequence
of fimilar figures not being to each other as their
perimeters +, but as the {quares of their perime-
ters; fo that tho’ the redout of 8o yards inte- .
rior perimeter is only double that of 4o yards,
yet its furfacc is quadruple; and tho’ that of

* The level ground within.
% Thatis, if onc perimeter is double the othcr pcnmcter, the
furface will be double alfo.- :

120



FIELD FORTIFICATION. 4

120 yards interior perimeter is only treble that of
40 yards, yet its furface is nine times greater :
hence, in determining the number of men ne-
ceflary for the defence of a redout, fome atten-~
tion thould be paid not only to its interior peri~
meter, but alfo toits furface,

. Confequently, deducing from the general rule
‘above-~mentioned, 206 men will require a redout
of 100 yards interior perimeter ; for 200 men
formed two deep, make 100 files, which, at
one yard each file, are equal to 100 yards:

Confequently, 1 5o men and 2 pieces of cannon
will require a redout of 85 yards interior peri-
meter ; for 150 men formed 2 deep, make 75
files, which, at 1 yard per file, are equal to 7
yards; and 2 pieces of cannon at § yards each,
make 10 yards, amounting together to 85 yards.

Mr. Clairac fuppofes the parapet of a field work to be fuffi-
ciently lined for defence, with two men for every fathom in-.
terior perimeter : and remarks further, that 36 men will be
fufficient for the defence of a redout of 24 fathoms peri-
meter ¥; but that 256 men will be wanted for the defence
of a redout of 64 fathoms perimeter+. And becaufe 36, the
.number of men fufficient for the defence of the redout of

* ‘This is only at the rate of 3 men for every two fathoms pe-

- rimeter. Mr. Clairac confiders 24 fathoms as the leaft meafure
for the interior perimeter of a redout.

4 Thisis at the ratc of 2 files 2 deep for every fathom. Mr.

Clairac confiders 64 fathoms for the meafure of the interior peri-

meter of a redout, to be the moft that fhould be admitted.
24 fathoms

~
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24 fathoms perimeter, and 256, the number of men reqmred
for the defence of that of 64 fathoms perimeter; are the
fquares of 6 and 16, which happen to be the § of thé pe=
rimeter of thefe redouts; Mr. Clairac has deduced the two
following rules: 1ft. to find the number of men, fquare
the 1 of fathoms that the interior perimeter meafures, and
the produ& will be the number of men required for defence;
and 2d. to find the interior perimeter, quadruple the fquare
oot of the number of men given, and the produ& will give
in fathoms the interior perimeter. Large redouts by thefe
tules contain more men in proportion than {fmall redouts,
which is certainly advantageous. There are many occafions
where thefe rules may anfwer; but there are many which
will not only require a file two deep for every yard interior
" perimeter, but in which it will be prudent even to have bes
fides a referve, to replace thofe that are killed or wounded,

*

REMARK

The interior perimeter of a redout thould nes
ver be lefs than 5o yards, and it is feldom made
greater than 150 yards: if lefs than 5o yards,

.efpecially if of an irregular form, the men with-

in will much incommode each other ; and fhould
hand-grenades be ufed by the enemy, the men
cannot find fecurity againft them: when the
number of men is greater than what would re-
quire a perimeter greater than 150 yards, it is
generally deemed more advantageous to conftruct
works with flanks, that is, works formed of
faliant and re-entring angles, to fupply the defeéts
of the faliant angles.

To



FIELD FORTIFICATION. 4

To trace, upon Paper, a Squafe Redout for 300
Men.

F1G. 1. PLATE VL

Suppofing that a file two deep is requifite for
the defence of every yard interior perimeter, it
follows, that the number of men given will re-
quire the interior perimeter of the fquare redout
to be 100 yards.

Upon AB, which anfwers to 23 yards, con-
ftru&t a fquare, and ABCD will meafure the
required perimeter ; then at the diftance of 6
feet from the feveral fides, and without, draw a
- parallel line, and the fpace & reprefents the
breadth of the parapet at the top.

At 2 feet from this line, draw a faint line,
which will terminate the fcarp of the parapet.

At 3 feet from this line, draw another parallel
line; and the fpace & will reprefent the berme.

At 4 feet from this line, draw a faint line; and
this line will terminate the fcarp of the ditch.
At 2 feet from this line, draw another faint -
line ; and the fpace ¢ will r%prefent the bottom
of the ditch. o
At 4 feet from this line, drawa line; and the
fpace d will reprefent the counterfcarp. To pre~
~ vent the ditch being of eafier defcent, it is gene-

rally rounded off at the faliant angle of the coun-

terfcarp ;
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terfcarp; fo that the feveral lines terminating
the upper and lower part of the counterfcarp
are not like the other lines, prodliced till they
~ meet; but are joined together by an arc of 9o
degrees.

At 2 feet from the feveral fides of the fquarc’
ABCD and within, draw a famt line ; ‘and this
line will terminate the interior flope of the pas
" rapet. ' R
. At 4= feet from this line, draw a parallel line;
and the fpace /" will reprefent the terreplcm of
the banquette.

Laftly, at 3 feet from this laft line, draw a
faint line ; and this line will terminate the flope of
the banquette. The correfponding angles of the
{lopes are joined together by right lines.

R EMARK

When the plan is drawn upon a fmall fcale,
the two laft lines are omitted ; but they are ne-
verthelefs imagined, fo are likewife the lines ter-
minating the interior and exterior flopes of the
parapet, the fcarp and the counterfcarp. See
fig. 1, 2, &c. Plate IL. III. IV. |

That thefe feveral lines may be properly and
‘diftin&ly marked, it will be found neceflaty to
‘make ufe of the fcale of an inch to reprefent 8
or 10 yards: the fame fcale to reprefent 12 or
16 yards, is not uncommonly vfed. .
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To trace the Entrance and Traverfe.

At 2 or 3 feet from g 4, which is perpendicu-
lar upon the middle of the fide of the fquare
fuppofed to be leaft expofed, draw on both fides
of this line, a parallel line; and the fpace be-
tween thefe two parallel lines, which meafures
4 or 6 feet, will reprefent the entrance: when it
meafures 6 feet, it will be wide enough to admit
cannon.

At 3 or 4 feet from the line terminating the
banquette, draw a parallel line; and this line-
will terminate the exterior flope of the traverfe,

At 2 feet from this line, draw another pai'allel
line; and this line will terminate the exterior
fide of the traverfe at the top.

At 3 or 4 feet from this line, draw another
parallel line; and the fpace z will reprefent the
breadth of the traverfe at the top.

At 2 feet from this laft line, draw a faint line;
and this line will terminate the interior flope of
the traverfe.

The length of thc traverfe is generally fuch, as
to fecure the men placed behind AD and BC,

from being feen through the entrance.

E REMARK.
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REMARK

The traverfe has generally a banquette
and ditch, which in this conftru&ion are both
omitted, deeming them rather detrimental, as.
they take up much of the inward fpace without
contributing to the defence. This omiffion, how-
ever, obliges the traverfe to be formed with the
carth taken out of the ditch; and the interior
height of it to be only about 4. fect.

The traverfe alfo has nct the fame thicknefs
as the parapet, that the inward {pace may ftill be
increafed: 3-or 4 feet for thicknefs at the top will
in general be found fufficient for the traverfe,
confidering its fituation. When cannon are ufed,
the traverfe is not conftruéted. till the cannon
are within the work, this allows the traverfe to
be raifed nearer to the parapet, which fecures
the-entrance more effeGtually, and increafes the
mward fpace.

* When the redout is large, inftead of dcfendmg
the entrauce from within by a traverfe, many re-
commend the covering it with a fleche; but this
conftruétion, without giving more fecurity, greats
ly increafes the labour.” When a fleche is raifed,
great care muft be taken, that, the ditch of
the fleche is defended by the redout,
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To defcribe the Profile of the Redout.

FIG 2. PLATE VL

The profile being a reprefentation of the dif-
ferentbreadths, heights, and depths, of the geveral
parts of a. work ; and the plan a reprefentation
of the length and breadth of its feveral parts ; it
follows, that to defcribe the profile required, the
plan muft be fuppofed to be cut perpendicularly
from the top to the bottom, in the diretion of a
line, as yz. See fig. 1, plate VL.

~ Thefirft ftep to defcribe this profile is, to pre-
pare a fcale greater than that of the plan, that the
feveral breadths, heights, and depths, may be
diftinQly reprefented® ; and the fecond is, to
draw an horizontal line as AB. All the parts
above this line, reprefent what is raifed above
the furface of the ground; and thofe below it;
what is funk beneath the furface. ,

From the point A to C, upon the horizontal
line AB, meafure 3 fect, allowed for the bafe of
the flope of the banquette; at the point C, raife

_the perpendicular CD of one foot and a half, for
the height of the banquette ; and draw, parallel
to AB, the line DE, to which give 4% feet for

* That the feveral parts may be properly and diftin&tly expref>
ed, it will be neceflary to make ufe of the fcale of an inch to re-
prefent 4 or 6 yards: the famc fcale to reprefent 8or12 yards, is
not uncommonly ufed.

E 2 ' - the
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the terreplein of the banquette® : the: line AD
- reprefents the flope of the banquette. ~
' From E raife the perpendicular EH 't feet, for
the height of the parapet above the banquette 3
from H, draw.HI parallel to AB§ upon HI mea-
fure for HL 2 feet, and join EL to reprefent the
interior flope of the parapet. : '
M'ake,LI' 6 fect for the thicknefs of the para-
pet at the top  ;-and from I let fall the perpen-
dicular IK upon the horizontal line ABj; then
give to KM 4 feet, and draw the line LM for
the fuperior talus, or plunge of the parapet: by
this conftrudtion, the fire may reach nearly the
border of the counter{carp.

® This breadth allows the men to be drawn up two deep ; but
a third rank can be of no ufe, as it cannot poffibly fire over the
parapet. Many deem the addition of the fire from the fecond
rank rather detrimental, as it is not only uncertain, but is likely
to incommode the firft rank: this practice, however, upon trial,
has been found preferable to that of lining the par:apet only with a
fingle rank for firing, whether the fire is kept up either by coun-
" termarching, . or by the exchange of fire arms. ‘

'+ Upon trinl, however, 4! feet will, in general, be found too
great to fire over the parapet, “as many men at prefent are enlifted
who fcarcely meafure g fect 6 inches, and who, as experience
proves, cannot fire over a parapet above 4 feet 3 inches high. The
‘height of the parapet ovcr the banquette not being fufficient to
cover the men in the act of firing, it is not uncommon for their
fecui‘ity againft the {inall arms of the enemy,” to raife the intetior
part of the parapet with facs & terre: but this pratice prevents
the fire of a fecond rank. »

{ This thicknefs will bé- fufficient to refit cannon of the

middling fize. :
From
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From K to N, -upon the horizontal line AB,
meafure; 2 feat; and join- MN to. reprelent the
exterior {lope of the parapet §.

Frony N to Q meafure 3 feet allowed for the
_breadth of the berme§; then let fall the perpen-
dicular OP of 6 feet, and drawthe line PR.

From Pito »Qmedurc 4 feet|| allowed for the
bafe of the fcarp, and Jom OQEO reprefe*ut the
fcarp. ,
From Q_to R meafure 2 feet, allowed for the
bottom of the ditch, and raife RS perpendicular
to meet the horizontal line ‘AB3 from 8 to T
meafure 4 feet, allowed for the bafe of the coun-
terfcarp ;* and join: RT to repr,efént the counter-
fcarp. |

R EMAR K

By this conftruction, the folidity of the para-
pet, banquette, and traverfe, amounts to about
§90 yards, and that of the excavation of the
ditch only to about 557 yards; thatis, there is
a difference of about 33 folid yards, which are

1 'This flope is about the } of the height.

§ Three feet for the breadth of the berme, will,.in general, be
deemed greater than is neceffary, efpecially as the parapet hasnot
much thicknefs por great height: when the foil is clay or loom,
a breadth of about 2 feet may be fufficient ; but in all other cafes, ,
cfpccxally if the work is to laft fome time, the berme will require .
about 3 feet for breadth.

Il This fuppofes thé foil t6 be clay or loom, in which cafe the bafe’
is taken equal to the 2 of the height,

. L Eg 3 ~ allowed-
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allowed for lining the parapet eitherwith fafcihes
or with fods, that are not taken out of the ditch.

Direttion for Drawing the Lmes

The lines of the plan are diftinguithed jnto
ﬂrong and famt hnes, the degrec of ﬁrength and
faintnefs varying in propertion as the plan is drawn
upon a greater or lefler fcale 3 but the lines of
profiles are in general of one and the fame degree
of ftrength, '

The lines of the plan which terminate the pa-
rapet at the top, are drawn ftrong * ; but, by way
of diftinction, that reprefenting the interior fide,
is drawn ftronger than that reprefenting the ex-
tetior fide,

The lines that terminate the terreplein of
the banquette and its flope, the lines terminating
the interior and exterior {lopes of the parapet,
the lines terminating the berme and the ditch,
and the lines terminating the fcarp and counter-
{carp, are drawn faint; and, by way of diftin&tion,
the dines terminating the feveral flopes, are drawn
fome degrees fainter than the reft.

The lines that join the correfponding angles of
the feveral flopes, and which reprefent the ridges
and gutters, are drawn fomewhat ftronger towards
the heiad, than towards the foot.

‘% The lines that terminate the traverfe, and the line that
terminates the erése, or interior fide of the.glacis, are alfo drawn

ﬂron .
: of
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Of Star Forts.
FIG.1,2,3,4,56and7. PLATE IIL

Star forts, like the redout, are inclofed on all
fides, but have greater extent ; and being formed
of faliant and re-entring angles, are deemed of
much greater defence. Star forts have from 4
to § points, that is, from 4 to 8 faliant angles:
they are fo called from a fuppofed refemblance
to a ftar, of which the rays form the angles.
The entrance is made in the part leaft expofed,
and in the re-entring angle; and it is commonly
defended from within by a traverfe.

The fize of the ftar fort, like that of moft
other field works, depends generally upon the
number of men who are to defend it ; and the di-
menfions of the parapet depend upon the peculiar
fervice for which the work is raifed. The height
of the parapet is at leaft 6 feet, and its breadth
at the top is from g to 18 feet; and that the
ditch, which fhould not be lefs than 6 feet deep,
. may be the broader and decper,.a glacis is gene-
rally raifed immediately upon its exterior border,
as A, fig. 1. which is of peculiar fervice in co-
wvering the parapet: when the parapet is of great

hmght, fome raife the glacis at § or more feet
E 4 from
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L'fi'qn:x' the exterior border, to obtain a covert-
way ¥, as A fig. s. '

The ftar fort is generally deemed conformable
to that grand maxim of permanent fortification,
that every part-about the. circumference of a
work muft be feen from fome other part; that
is, ' every  part of the ditch and berme, is
fuppofed to be feen from within. This, however,
is ‘not the cafe; for, oppofite every. re-entring
angle, there'is neceflarily a fpace in the ditch,
which, on account of the height of the parapet,
and depth of the ditch, cannot be feen from any
part within ; and this {pace will be the greater, as
thé,papapet ‘has the lefs: {uperior talus, and the
greater height, and the ditch the greater depth.

The regular ftar fort with 4 points, fig. 1, is
conftructed by giving to the perpendicular a4,
the § of CD: by this conftrution, the re-entring
or flanking angle being about 152 degrees, the fire
from the- faces 4 C 2D cannot crofs, and there-
fore cannot afford any defence to the faliant angles.
This fort cannot, therefore, be deemed of greater
defence than the fquare redout, nor claim a pre-

© # Itiscalled cowvert-way, from a fuppofition that the men
within it are covered, that is, in no danger from the encmy’s fire.
The covert-way, though generally level with the horizon, is fome:
times funk one or two feet lower, which is done when the glacis’
eannot be raifed fufficiently to cover the men. This is difadvane
tageous, as it decreafes the depth of the ditch.

, ference
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ference to it, efpecially as its conftrution 1is
more difficult, and there islefs inward {pace in
proportion to the perimeter.

Some, may think, that there is no difadvantage in giving
to the perpendicular more than the 3 of the exterior fide;
but that would much leffen the inward fpace, and make the
faliant angles too acute; for, by the prefent conftruétion,
the faliant angle is not quite 63 degrees, which is as acute
- asitcanwell be,

The regular ftar fort with 5 points, fig. 2, is
conftruted by giving to the perpendicular a5,
the 5 of CD: by this conftruction, the re-entring
or flanking angle is about 143 degrees, which is
ftill too obtufe to afford prote@ion to the fahant
angles.

The regular ftar fort with 6 points, fig. 3; is
conftruéted by giving to the perpendicular 44,
- the Z of CD: by this conftruction, the flanking
angle is about 136 degrees, which is ftill too
obtufe to protet the faliant angles.

The perpendicular is not only fixed at the &
of the exterior fide in the ftar fort with 6 points,
~but it is fixed alfo to the L of the exterior fide in
every other ftar fort of a greater number of
points : hence it follows, that the perpendicular
in the ftar fort with 4 points, is the * of the
exterior fide ; in that of § points, is the }; and

in
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in that with 6, 7%, or 8 points, is the % of the
exterior fide.

The regular ftar fort with 6 points, fig. 5’, is
more commonly traced upon an equilateral trian-
gle, in this manner : divhide‘ each face a4, into 3
equal parts ; and upon the center divifion ¢ 4, trace
the equilateral triangle cde ; and ac, ce, ed, 44,
will terminate one front: by this conftruion,
the faliant angles are 60 degrees each, and the
re-entring angles only 120 degrees ; therefore, as
the fpace which is not defended by any dire&
fire, is lefs than in the foregoing conftru&ion, it
claims the prcference The fpace oppofite the
faliant angles is reduced to a rectangle, the
lefler bafe of which is equal to the gorge ¢d, and
the greater is equal to the range of mufket fhot.

The ftar fort with 8 points, fig. 6, is con-
ftructed alfo upon a fquare, by giving to the per-
pendicular ab, the + of CD, and then tracing

upon the center divifion ¢ f an equilateral trian-
gle; and CegfD will terminate one fronit :
the gorge e f is taken equal to Ce or £D. This
conftruction is the moft perfeét ; for the faliant
angles are not only conformable to the general
rule, but the re-entring angles meafure about
106 degrees each, which enables the faces to afford

* The ftar fort with 7 points on account of the great difficulty
in tracing the ground, is feldom ufed, .
: each
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each other mutual defence. The fpace oppofite
the faliant angles, which is not defended by any

[The fpace r reprefents the parapet, the fpace s
the ditch, and the fpace z the glacis.]

'REMARK,
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R E M A R.; K.
P DS
Beﬁdcs l:hp ﬁar forts alrm,dy defcubed thede
are others, which though fomewhat differentin,
form, have neverthelefs much thc fame of,

greater « defe&s ;- and moft of tham .may fafely:be.

deemed the oﬁéprlng of minds whefe object was.
not defence, but the mere dwenﬁﬁcanon of
forms. - : I

The advantage afcribed to thc ftar fort over

the redout, is from a fuppofition that all its parts
rccxprocally ﬂank each other. This "advantage,
hawever, is.imaginary ¥, except in fig. 6, and
partly in fig, 75 -for in every other cafe, there s,
as.in the redout, a fpace oppofite every faliant:
angle, which is not defended by any dire& fire:
this fpace, though lefs than in the redout, is the
greater, as the ftar fort has the lefs points.

. The difadvantages of the ftar fort, are, how-

ever, real; efpecially in thofe with 4 or 5 points,

* Any dependence upon oblique firing, efpecially from behind a .
parapet, muft be imaginary : but admitting the reality of it even
to the higheft ideas of its advocates, the defence in the ftar’

fort, fig. 1, of the 8 faces, when employed to flank the faliant an-
gles, that is, to fire obliquely, will not allow the 1 part of the
men to fire, while the perimeter would naturally allow it, wére

the men to fire dire(tly before them: thus, inftead of 300 .men -

which were allowed for the defence of this fort, only the fire of
about 60 men can be employed.

which
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which formerly were the moft admired, and
indeed the only forms in ufe: and it is rather
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Of Forts with Baftions.
FI1IG. 1,2 PLATE 1V.

~ Thefe forts are of two conftru®ions, one with
bolf baftions, and the other with whole baftions:
and both are either regular er irregular; regu-
lar, when applied to fortify a {pace forming a
regular polygon; and irregular, when applied
to fortify a fpace formmg an irregular polygon,
The regular form is moft common: that with
half baftions is fometimes conﬁru&cd upon an .
equllateral triangle, but more generally upon a
fquare; ,‘ that. with whole baftions, is feldom
conftructed upon an equilateral triangle 4, but
generally either upon a fquare or an hexagon.
Befides a parapet and ditch, they have fome-
times alfo a rampart, covert-way and glacis.
‘The rampart 1s a mafly bank of earth fur-
rounding the poft, upon and at the extremity of
which is raifed the parapet: it ferves torange the
troops and artillery, to overlook and command
the environs, and to increafe the difficulty of
forcing the poft. The dimenfions of the ram-
part are determined by the fituation of the poft,
and the nature of the ground: its breadth at the

Y

+ When applied to fortify an equilateral triangle, the baftions
are not as ufual placed at the angles, but upon the fides,

tOP,
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top, exclufive of what is neceffary for raifing the
parapet, fhould be from § to 6 yards at leaft,
that is, of a fpace fufficient to receive the cannon.
This fpace is called zerreplein. '

Of Forts with Half Baftions.

‘ FIG 1.

'

The lenoth of the fide of the polygon is from
6o to 120 yards the fort, fig. 1, is traced by pro-
ducing the fide CD, which meafures 100 yards,
fo as to make Cd equal to the X of CD; divid-
ing the fide C4, which is equal to CD, into 3
equal parts, in ¢and f; and drawing the line of
defence df, and the line eg, perpendicular upon
~ aC: the line dg reprefents the face, the line ¢ 4
the flanks, and the line ¢ 4 the curtain.

[The parallel fpace o, which meafures 6 yards,
reprefents the parapet, and the fpace p the ditch.]

By this conftruétion, the face gd, obtains no
more defence than itfelf can fupply, except what
it may receive from behind the part f£4, com-
monly called fecond flank ; but as this defence
is very oblique, no dependence can be placed
upon it; confequently, as in the {quare redout,
there will be 4 fpaces, as A, which may be
confidered as not defénded,

Many
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Many imagine, that the number of men placed behind
the fecond flank fh, to defend d g, that is, to fire obliquely,
can be as great as if they were left at liberty to fire direétly -
before them: this, however, is far from being the cafe;
for no greater number of men can be placed behind f5 for
the purpofe of flanking dg, than upon a perpendicular let
fall from the extremity 5, upon the line of defence df pro-
duced, which, in this inftance, will not be everi half the
number of men, becaufe the length of this perpendicular
is not quite the half of the-linefb.” Befides, the moft ftre-
nuous advocates for the certainty of oblique firing, admit
it to be pradticable only for a fingle rank, whereas in dire&
firing, two ranks can.certainly fire at a time; fo that.
the defence of the fecond flank £k, admitting its prac-
ticability, cannot be equal. to the ¢ of what the line f5
could afford, if employed in dire& defence. '

Befides, on account of the height of the pa-
rapet, and the depth of the ditch, oppofite every
re-entring angle, there is neceffarily a fpace in
the ditch, which, as it cannot be feen from any
part within, will not be defended: this fpace,
though the greater in proportion as the parapet
has the lefs fuperior talus and the greater height,
and the ditch the greater depth, will never afford
fo much fthelter, as to produce any difadvantage
while the works have only a parapet, berme,:
~and ditch *: when, however, they have alfo a
rampart, this fhelter may be fufficient to render.

* For by making the ditch there only about 43 feet deep, this™ '
fpace will not even allow fhelter to a fingle man when upright.
an
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an attempt on that angle lefs difficult than is com-
monly apprehended. '

"The pofition of the flank eg would be more
advantageous, when forming an angle with the
curtain ¢4, of about roo degrees: this will in-
creafe the length of the flank, check the enemy
fomewhat fooner, and prevent the men behind ¢4
being annoyed by the fire of the flank eg; which
is not unlikely to happenin the common pofition.

‘This laft conftru@ion for the flank, not only
checks the enemy fomewhat fooner, but alfo
more effeGtually; for there being no vacant
fpaces in the diretion of the fhot, it muft ne-
ceffarily wound and deftroy more men. To be
convinced that there are no vacant” fpaces when
the direGtion of the fhot is oblique to the enemy,
and that there are fome when the fhot is per-
pendicular to the enemy, we need only place
ourfelves facing the center of the battalion, and
throw our eye dire&ly upon it; and we fhall fee
a number of vacant fpaces, and confequently
openings for the paffage of many fhot: but if
afterwards we dire&t our eye from the fame point
to the wings, we fhall not be able to perceive
the leaft opening through the files, and, confe-
quently, every thot in that direGtion muft necef-
farily take effe®. This fire, which is juftly deem-

- ¢d the moft deftru@tive, and by the French com-
' F monly :
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monly called feu en echarpe, that is, oblique fire,
differs widely, however, from that oblique fire
in which the dire&ion of the fhot is oblique to
the rank that produces it, and may either be
petpendicular or oblique to the enemy. In the
Seu en echarpe, the men fire dire&tly befare them,
and the direCtion of the fhot is oblique to the
ehemy : the one isnature direGted by art; the
other, ignorance controuling nature,

Of
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- Of Forts with Whole Bafhons.

FIG. 2.

The length of the exterior fide of the poly-
gon, is from 100 to 240 yards: a lefs length
for the exterior fide than 100 yards, would not
make this work fufficiently fpacious, nor its
fronts of great defence ; and a greater length for
the exterior fide than 240 yards, increafes the
Iabour, and places the flanked parts beyond the
common reach of mufket thot. To trace the fort
fig. 2, give to the perpendicular ¢4, the ;4 of
CD; from C and D, draw, through 4, the lines
Ce and Df indefinitely ; upon Ce and Df; that
is, from Cto g, and from D to 5, take the 2
of CD; then from C, as center, defcribe an arc
through 4 meeting Ce in ¢, and from Dy as cen-
ter, defcribe an arc through g, meeting D £ in

J'; then join the points C, g, f; ¢, b, and D, by
right lines; and Cg, D4, will reprefent the
faces, gf ¢b will reprefent the flanks, and ef
the curtain. The fame operations being re-
peated on the five remaining fides of the polygon,
will form the feveral faces, flanks, and curtains.

[The parallel fpace 0, which meafures 18 feet,
reprefents the parapet 3 and the fpace p, which
meafures 7 yards, the terreplein of the rampart.

t Inthefquare, the perpendicularis fixed at the 3 of the exa
terior fide,
F 2 Thﬁ &
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"The fpace ¢ reprefents the ditch, and is traced as
follows : take with the compaffes the breadth
intended for the ditch, which in thjs cafe mea-
fures 24 yards, and with that interval from the
« flanked angles defcribe arcs ;. then from the in-
terior meeting of the parapet of the faces and of
the flanks, draw lines tangent to thefe arcs; and
the interfeCtion of thefe lines at 7, will form the -
re-entring angles of the counterfcarp,

The {pace r, which meafures 6 yards, repre-
fents the covert-way ; and the fpace s, which
. meafures 24 yards, reprefents thev glacis: the
fpace ¢, which istaken out of the glacis, is called
place of arms, and ferves to flank the faliant
angles of the covert-way, and alfo asa rendezvous

for the troops. empl:oycd in the defence of the
covart-way ] -

To increafe thp éd‘énce,'fome even add balf Moons or raves
lins® before the curtaing, 3s°A: thiey ferve to cover the cur-
tains and flanks, and to defend the faces, which without

-~

¥ Sometimes alfo called redaz, when it has no rampart,
: fingular
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fingular advantage, -that there is not the leaft
part in the circumference of the work but what
is feen by fome other part: ftill, howeves, it
has a great defe& *, occafioned by the little obli-
quity of the flanks, and the little elevation com-
mon to field works ; for, if duly confidered, the
baftions will be found more likely to deftroy than
to protet each other. The men behind the
- curtain, if the work has no rampart, . may even
be annoyed by the fire of the flanks 4 ; and there
is much reafon te’ fuppofe that the fire of the
flanks will more likely force the men to abandon
the defence of the baftions, than prevent the ene-
my from approaching them.

This defe& may notwithftanding be rermedied,
by making the flanks to form an obtufe angle,
not only with the curtains, but alfo with the
lines of defence. This. ¢hange will create no
defet, as flanksin field works are not, like thofe
in permanent fortifications, the worfe for being
fomewhat expofed. ‘Befides, it i8 not neceffary:
to fire obliquely | upon the faces, nor even
to graze them; for there is no danger of
~ being expofed to the deferice of a breach, or a
Iodgméht of the miner. ‘The worft to be appre-
hended 1s 4 fudden attack by a fupenor force,

e

¢ This conftrué'hon gives alfo very little inward fpace ini propor-
tion to its perimeter.
4 Toavoid this, fand bags or fmall gabions placed upon the pa-
" rapet of the curtain may fupply this defect. '

F 3 Whidlr” ‘
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which it will always be found advantageous to
check as foon as poffible.
‘ REMARK . :
"The principle, that ¢ there is not the leaft part
¢ in the circumference of a work but what ought
« tobefeen by fome other part,” though abfolutely
neceflary in permanent fortification, may with-
‘out much relu&tance be difpenfed with in field
fortification. Field works, to be more equally
difficult of attack, and of greater defence, fhould
certainly be terminated by faliant and re-entring
angles; and the diftance between the fummit of
‘the faliant or flanked angles, and that of their ad-
joining re-entring or flanking angles, thould be
- within mufket thot*. ‘The faliant angles to be
advantageous, thould meafure about go degrees,
and the re-entrmg angles about roo degrees+;
and 1f to obtain thefe ends, a very irregular form
fhould be the confequence, it will ftill be prefer--
able to any other more regular form that is de-
feQive in thefe pomts. '
Theé form of a field fort, however, feldom
‘depends upon choice, but generally upon the

* Though the point blank of our firelocks, .wheri attention is
paid to the loading, is known to be about 300 yards, yet it will
be prudent to rate it at much lefs, confidering that men fta-
tioned behind works, pay fo much attention to the fire of the
enemy, as to give very little to the effet of their own fire.

4 That is, the flanked parts thould form an angle with their
fanking parts of about 100 degrees,

Apot
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fpot where it is to be raifed, the purpofes for
‘which it is conftruéted, and the fituation of the
adjacent ground ; sapd thefo often’ make a nice
arrangement of lines unneceffary. ‘Thus, when
a work is to be confiru@ed upon an emi-
nence as fig. 3, the moft important point.” will
be to prevent the ehemy advancing under cover :
but to obtain this end, the fides that terminate
the work, muft heceffarily follow the edge of the
height, as in the prefent conftru&ion ; in which
it plainly appears, that though every other confi-
deration is laid afide, yet this work will in this
inftance be mere advantageous than any other
form, in which the fides thould. not follow the
edge of the height, however perfett it may be in
every other refpect.

R EMARKS
I

- When the work is intended to remain for

fome time, to fhelter the men againft the incle-
mencies of the weather, it is ufual to ere@ a
guard-houfe, bujlt with large beams and planks.
That it may be more fecure, it is commonly
funk 3 or 4 feet below the furface; and to
prevent its being pierced by the enemy’s grenades,
joifts are laid along the top, and covered with
about 2 feet of earth---when deftitute of time,
materials, or fituation, huts or tents are ufed

- Inftead of them, Fg4 To
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. IL
T'o preferve the powder and cartridges from
contradting damp, as well as from being fet on
fire, holes, ferving as magazines, are dug within
the work, the fides of which are lined with
planks to keep the earth from tumbling i m, and
it is alfo covered over with planks.

Oof Tétes-de-pont, or Bridge Heads.
FIG. 1,2,3,4,5,6. PLATE V.

Works conftru&ted to cover or fecure a bridge,
ot to contain troops to fecond the manceuvres of
a body of men, either in forcing the paffage of
a river, or in repaffing it in their retreat, are
called #étes-de-pont, or bridge beads: they are
generally left open at the gorge, and befides have
an entrance made in the part leaft expofed, which
i3 defended from within by a traverfe.

‘The fize of bridge heads is not, like' that of

moft other field works, determined folely by

the number of men neceffary for their guard,
but is generally much larger, to enable the
troops to file off without confufion, and to favour
their retreat in repaffing a river.

. Their form’ depends chiefly upon the breadth
of the river to be pafled, its courfe either in a

ftraitor a curve hne and the height of the oppo-
fite-banks., .

REMARK.
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" REMARK

~ The curve may either be concave, or convex ;
that is, the‘bérd of the river may either be in-
wards or outwards : the inward bend, fig. 4, is
generally - preferrccf ‘fof the paﬁ'age, becaufe the
bridge; arwork, ‘catrfiot be feen but in front ; and
becaufe the troops; after their paffage, may file
off and form before the work, under the protec-
tion of batteries’raifed  on this fide, without the
enemy having it in‘his power to difturb them but
at a great diftance : when the bridge is conftructed
" at the outward bend, fig. 6, it may be enfiladed
from all fides; the Aead of it can only be de-’
fended obliquely, and from a great diftance; and
the troops cannot file off and form before the
work, without danger of being immediately
charged by the enemy. )

To cover a Bridge when the River is narrow, and
its Courfe forms a ftrait Line,

FIG. 1. ‘

If the oppofite banks are of an equal height,
and the breadth of the river, and the ground
about it, will admit the ufe of fmall arms from
the oppofite thore, the detached baftion, fig. 1,
may be deemed fufficient ; efpecially, if the de-
tached flanks B, are raifed on this fide of the river.
The faliant angle C meafures 60 degrees, that
is, it is as acute as it can well be, that the faces

aC, which meafure 40 yards each, may be pro-
teled
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tefted by a nearer and more dire& fire; the flanks
ab meafure 20 yards each, and form a right angle
with the edge of the bank, that the defence of
it may be as direct as poffible ; and the detached

-flanks B are raifed fo as to form, upon the faces
C g produced, an angle of about 100 degrees.

By this conftruction, every part ‘may be faid
to be flanked by fome other part, except the
fmall fpace a4f; a defe@, however, that may
eafily be fupplied by raifing the flanks D. The
flanks B may alfo be enfiladed from the oppofite
thore ; to prevent which, it will be neceffary to
fraife the parapet E, which, in fuch a circum-
ftance, is commonly called epaulement.

- [The fpace o reprefents the parapet, and the -

- fpace g the ditch, which runs parallel to the
faces only, and terminates at both ends in an
infenfible flope : this flope is given, to enable the
parts B which are to flank this work, - to fee the
ditch in its whole extent.]

R EMARK

When the bank on the fide oppofite to that
upon which the work is raifed, is the higheft, it
may appear more advantageous for the flank B -
to form a gight angle with the faces Ca pro-
duced: this, however, thould not be done, un-
lefs the bank is confiderably higher, and the pa-
zapet of the detached baftion has much thicknefs.
When

L]
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When the bank is much higheron the fide of
the river upon which the bridge head is to be
~raifed, the detached baftion cannot well be
deemed fufficient, becaufe it cannot then receive
much prote@ion from the oppofite thore ; and, in
fuch a circumftance, the.work thould necefarily
be formed of faliant and re-entring angles, that
the feveral parts may reciprocally flank each other.

The detached baftion, however, i3 by many
ftill deemed fufficient, provided the flanks B are
raifed upon a rampart of fuch a height, as to
bring thefe at leaft on a level with the oppofite
thore : this can only arife from a fuppofition that
the men in thefe detached flanks, have much
more confidence, than thofe in the work itfelf,
and confequently direét their fire much better. -

"T'o cover a Bridge when the River is broad, and
its Courfe forms alfo a ftrait Line,

FIG. a.

- If the breadth ‘of the river, or the ground
about it; Will not admit the ufe of fmall arms
from the.oppofite thoré, it will then require a
work forsiied of faliant and re-entring anglcs,
© that the feveral parts may flank each other: in
fuch an inftapce, the work fig. 2, may be con=
ftruted, in which the faliant angle A meafures

. 6o degrees ;
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‘60 degrees; the flanks 3¢ meafure 30 yards,
and form with the faces A ¢, which meafure 50
yards each, an angle of about 100 degrees; and the
remaining part 5d-forms with the edge of the
river a right angle ; the part ¢k meafures go yards.

By this conftrution, every part of the work
may be faid to be flanked by fome other part,
except g4, which, however, may eafily be done
from the oppofite fhote, by the detached battery
B or by a floating battery. -

REMARK

In the inftance abovementioned fome require
more fpac:ous works, and recornmend fig. 3,
which is commonly called born awork: the pei-
pendicular 24 isthe ¥ of CD, which meafures
120 yards, the faces C ¢ Dd, meafure the : of
CD; the flanks ¢f, dg, forman angle of about ‘

/100 degrees, with the lines of defence Cg D f
- that part of the wing Ci D4, meafures 8o
yards, and is perpendicular upon CD'; the flanks
hi meafure 20 yards, and with the wings Ci
Di, form an angle of about 100 degrees ; and
the remainder of the wmg bk, is parallel to
Ci Di: the length of Cm is 120 yards.

By this conftruion, every part may be faid
to be flanked |by fome other part, except the
part 5k, which, however, cannot be a great

' defe&,



FIELD FORTIFICATION, 5

defe®, as it may eafily be flanked either by a
floating battery,.ar by a battery B, from the op-

pofite fhore: fome. expe& to fupply this defe

not only by making Ci, D parallel, but to
bring the extremities 4 fomewbac nearer to
each other than CD ;. but.this remeédies the evil

only in part ; it increafes the penmeter, and de~
creafes the inward fpace.

Others recommend the ftar fort with 8 pomts‘,
fig. 7, plate III. in which one of the fides of
the {quare is to be left out, that the work ma

be open towards the river. This, though of
much eafier conftruion than the two preceding

methods, has greater defes than either of them.

The ftar fort, fig. 6. plate IIL. in which one
of the fides of the fquarc is left out, that

the works may be open towards the river, may
be ufed alfo, and is preferable to the foregomg,
as bemg capable of greater defcncc, ‘

To cover a Brxdge when the River is narrow
o and 1ts Courfe forms an mwaxd Bend

Caer e F I G 4. S
If t}ﬁaéoﬁpoﬁta bariks' are of an equal hcxght

- and the ‘breadth 2of ‘the ‘fiver, and the grourid
about it, "willugmit the ufe of {mall arms from
the oppofite thore, 4 fleche may be deemed fuffi-
cient, when fupported by detached flanks.

The

. e adiabe aaibe
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- The fleche with its gorge, may form cither
an equilateral, an ifofceles, or a fcalene triangle :
the form of it depends upon the bend of the
river, and the nature of the ground: in this
inftance it requires a fcalene triangle, in- which
' the faliant angle C is made as acute as it can well
be, that the faces C 2 C 4, may be proteGted by
a nearer and more dire&t fire ; and the detached
flanks B, form an angle of about 100 degrees,
with the faces Ca C# produced : the face Ca
meafures about 70 yards, and thc face: C 4 mea-
fures about 5§ yards. ,

REMARIK

When the bank on this fide is lower than that
of the oppofite fide, Mr. Folard .recommends a
circular fort ¥, formed, if poffible, with hewn
trees, that is, with an abbatis'; whilft others
prefer a work in which the feveral parts’ may
reciprocally flank ea‘ch other.

To cover a Bndge when the River is broad, and :
its Courfe forms an inward Bend.
FIG. 5

_If the river has much breadth or. the ground
about it does mot admit the ufe of fmall arms

* That is, an arc, of which the cord is the river fide.
from
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from the oppofite'thore, the work, fig. §, may be
deemed fufficient ; efpecially, as it is in general
very eafy to give this work fome proteGion by
artillery from the oppofite thore: this work is

+ much the fame as that fig. 2, only that the fides
gb form a more obtufe angle with the banks,
that the defence iay be more direct.

To cover a Bridge when the Courfe of the River
' forms an outward Bend.

FIG. 6.

In fuch a circumftance, the work, fig. 6, is
generally recommended; and is formed upon
half a fquare, of which the diagonal is the river
fide: the perpendicular 24 is the I of CD,
which meafures 120 yards; the faces arethe L of
CD ; and the flanks form an angle of about 100
degrees with the lines of defence: by this con-

- ftrution, every part may be faid to be flanked by
fome other part, and the flanked parts are with-
in a very convenient diftance from their flanking
parts; but it has a great yenme*er W1th little
mward fpace, :

REMARKS.
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I,

When the bridge head is conftru&ted with a de-
fign of fome permanency, to increafeits defence, it
1s not unufual to add a rampart, covert-way, and
glacis, and even a wet ditch: to the front fig. 3,
and the two fronts fig. 6. fome even add half
moons before the curtains; this pracice, how-
ever, would require a greater length for the faces

than the £ of the fidle CD.

II.

To prevent furprifes by the gorge, it may be
neceflary to lay acrofs the river, both above and
below the works, fome impediment or other,
that without ftopping the water will prevent
boats, &c: from paffing: this precaution is more
" neceflary towards the head of the river.

- 1L .

" When the bridge head ferves to qover a retreat,
in which'cafe it is genera]ly made much larger,
it will be found advantageous to raife a' fecond
work within it, fuch as fig 7, which without
‘obftru&ting the paflage, may flill favour the re-
treat, if the enemy thould have forced the firft

work.
A To
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'S

~ To defend the bridge, and prevent the enemy’s
pafling over it, it will be neceflary to conftru&t
an intrenchment on this fide of the river,
either in a ftrait line as G, fig. 1; or In the
form. H, fig. 2; or in the form K, fig. 3:
this laft conftruction will be moft advantageous.

V.

When the banks of the river are fo low and
“marthy, as to require the bridge head to be con-
ftructed at fome diftance from the thore; it will
be prudent to inclofe it on all fides, except where
the entrance is made, to prevent its being turned
or {urprifed by the gorge. The banks of the
rivers in England, even' the fmalleft, are gene- -
- rally low and marihy, and fo are thofe of the fow-
countries. i

VI.

In all that has been faid on this fubjed, it is
conftantly fuppofed, that the attack can only be
made on one fide of the river, whichis generally
the cafe: when, however, there is danger on
both fides the bridge, both ends. fhould -be
covered with works, in which the feveral parts
reciprocally flank each other.

G When
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 When the river is large, and an ifland is to
be found in the vicinity of the army, the bridge
is generally made over it, not becaufe it fhortens
the bridge, but becaufe it is of eafier conftruc-
tion, and becaufe an intrenchment may be made
to defend the head, or to cover a retreat: fuch
fituations are frnquently found on the Rbine and
the Danube.

SECTION
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S ECTTION V.

Of fortifying Camps and Fields of Battle.

"The atitients, efpecially the Romans, conftantly
fortified their camps, but feldom their fields of
battle, The moderns feldom fortify their camps,
and but little oftener their fields of battle*, This
pra&tice was peculiarly neceflary to the antients
for preventing furprizes, to which they weré
much expofed by the proximity of their camps,
that in many inftances were within half a mile
of each other. The ufe of cannon, the rangé
of which greatly exceeds that of any miffive wea-
‘pon of the antients, has prevented proximity
between modern camps.
A camp fortified; has fingular advantages: it
fecures againft furprizes; it gives healthful em-
ployment to the troops, and prevents defertion
and maroding; by diminithing the number of
grand guards and out-pofts, it Ieflfens thofe fa-
tigues that infenfibly deftroy the beft army; it

* By camp, is underftood the fpace of ground on which an army
pitch their tents ; and by field of bartle, the fpot of ground on which
the troops engage. From the prefent fyftem of encamping, all
diftinGtion between camp and field of bawle, feems to be at an end 3
for one anid the fame fpace of ground is ufed to anfwer both pur-
pofes. There are, however, many circumftances which compet
leaders to make choice of a field of battle that is incapable of being
a camp.

Gs facilitates
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facilitates foragixlg, and the fending out detach-
ments with fecrecy and fafety to watch the
enemy, or for any other purpofe; it delivers a
General from the neceffity of being forced to
give battle ; and it may ferve as a retreat after a
defeat. N
But notwithftanding thefe advantages, the
pra&ice of fortifying camps has been long neg-
le@ed, and was in danger of falling into total
difufe, if the prefent King of Pruffia had not re-
ftored it. M. Daun followed the great example ;
but with this difference, that the king generally
made ufe of continued works, and the Marfhal
only of detached works: continued works afford
greater fecurity againft {urprizes, but impede the
“movements of an army; detached works give
lefs fecurity againft furprizes, but protet rather
than impede the movements of an army. The
fuperior number of light troops in the Auftrian
army, accounts for this difference in the works
made ufe of by thofe two able commanders. The
camp of Fauernick, for fituation, number, quality
*and quantity of works, is the moft remarkable
that has been occupied by the King of Pruffia .

* The King, to obtainavith the leaft labour the advantages of
an intrenched camp, adopted the rules of antient rather than
of modern cafframetation ; the Marfhall adhered generally to
the modern. Few if any campaigns furnifhed more inftruc-’
* tion, than the campuigns during the whole war in Germany,
from



FIELD FORTIFICATION. 8

"The antients, as well as the greater number of
moderns, reluGtantly fortified their fields of battle,
not only becaufe while it limits and contrads.
the pofitions and movements of the army fortified,
it gives full liberty to the enemy to make whatever
difpofition or movements he thinks proper;
but becaufe it difcovers weaknefs : experience alfo
proves, that troops ftationed behind works, have
lefs firmnefs, than when in the open field. Tho’
the inftances of forcing fortified fields of battle,
are very numerous; there are, however, fome,
in which a proper choice and difpofition of the
works has e¢nabled an inferior number.of men to
withftand the repeated affaults of a very fupe-
ricr number, and even to obtain a final viftory.
What but the redouts raifed in the front of -
the army of Peter the Great, at Pultowa, ftopt
the rapid and fuccefsful progrefs of Charles XII ?

The works employed to fortify a camp or
field of battle, are diftinguithed by the two ap-
pellations of detacked works, and continued works,

from 1756 to 1763. 'The hiftory of thofe campaigns will be
tranfmitted to pofterity by a general afficer, who ferved in the
Auftrian army within that period. Part of this work was pub-
lithed in 1766, under the title of The Hiflory of the late War in
Germany, between the King of Prufia, and the Emprefs of Ger-
many and ber Allies : the remainder is faid to be in the prefs; and
" if we may judge of what is to come from what has already ap-
peared, the whole will be a very valuable acq\nf ition to the mili- -
tary world and exhibit an Englith Fexguiere.
Gj3 The
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‘The detached works are commonly eithar the
fleche, or the baftion, or the {quare redout pre-
fenting an angle to the enemy inftead of a face
the continued works, which are alfo called /ines®,
are alfo generally either the fleche, the baftion,
or the redout abovementioned, but joined toge-
ther by an epaulement or curtain, in which a large
opening is left for the paffage of the troops, fes
cured by an abbatis, or cheveaux de frize, or
covered by afleche, Some recommend twa ena
trances inftead of ane, that is, one at each extres
mity. of the epaulement or curtain.

T—

% By lines, is fometimes alfo underflood the works formerly
raifed to fecure a large extent of country, againft the inroads of
an enemy; fuch were the warks conftrutted in 1703, at Bibel
or Stolbof, by order of the prince of Badep. This practics
is now univerfally rejefted, becaufe every part of fuch Zincs
cannot be fufficiently lined, and .becaufe it difcovers weaknefs.
Lines took their rife in France, and were introduced in,Germany,
by the Prince of Baden, who was among the firft that difcovered
their difadvantages. Tor the advantages and difadvantages of
lines to fecure a country againft. the inroads of an enemy, ta.
prevent. the raifing ‘contributions, &c. confult M. Feuquiere’y
Memoirs, V. 3. _ ’

The works raifed to fecure the camp of an army befieging a
town, againt the fallies of the garrifon, and from any molefta-
tion from without the place, are alfo called /ines. The works -
raifed to fecure a camp againft the fallies of the garrifon, are
called Jines of counterwallation ; and the works raifed to prevent
any moleftations from without, are called lines of circumvallation,
Lines of circumyallation are at prefent in difufe,

Of
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Of detached Works 3

The Fleche.
FIG. . PLATE VII.

"The fleche ¢ A¢ forms an equilateral trlangic,
_ in which each fide meafures 6o yards. The
angle A is as acute as it can well be made, that
the faces A¢ may be as little expofed as poffible, -
‘The diftance between.the fummit A of one
fleche, and that of the next, is in general about
250 yards, that the flanked parts may be within
mufket fhot of their flanking parts ; and that the
number of fleches may be as few as pofiible.

By this conftruétion, however, oppofite every
angle A, there is a fpace, as x, undefended *.
Befides, the fhot do mot crofs each other nearer
‘than at about 70 yards from A, upon the capital
produced, which makes the diftance, before the
nearer collateral fires can meet, to be about 250
yards: and though the point blank of our fire:
locks, when attention is paid to the loading, 1s’
known to be about 3qo0 yards, yet confidering
the inattention of men in'time of alion, there is
fome reafon to believe that few if any fhot will

* This fpace mcreafes, in proportion as the angle A is more

ebtufe,
G 4 even
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even reach the length of cb4; fo "that every
fleche may be confidered as left to its own defence,

REMARK
When cannoh are employed for -the defence
of the fleche, all thefe defe@ts difappear: when
the defence is to depend on the ufe of {mall arms
only, fome, to avoid thefe defe@ts, prefer femi-
circular forts, placed at about 200 yards from
center to center,
The Battion,

»

FIG 2. PLATE VIL

The diftanee between the fummit of one bafs
_ tion and that of the next, is in general the fame
as that in the fleche, that is, about 250 yards.

To trace the baftions, give to the perpendicular

ab, the + of CD, which meafures 250 yards;

take for the length of the faces, 6o yards; let the

flanks meet the faces produced, and with them

form an angle of 100 degrees: the ditch runs
parallel ta the parapet.

+ This confideration has induced many to rate the range of -
mufket thot only at from 2co to 240 yards. ‘That the fhot may
crofs the capital produced, it will be prudent to reduce the diftance
between the fummit of one fleche and that of the next, to about

200 yards.
‘ REMARK.
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'R EMARK *

The detached baftion is of much greater de-
fence than the fleche; for there is not more
- {pace undefended oppofite the flanked angle, than

what is unavoidable*; and the fhot crofs the

_capital produced within a much more advanta-
‘geous diftance }: the intermediate fpace is alfo
much better defended. This work is, however,
of much greater labour § : the counter{carp run-
ing parallel to the parapet, there is neceffarily a
part of the ditch near the thoulders of the baftion,
which cannot be feen from the oppofite flanks.
This defect may be fupplied by terminating the
~counterfcarp in that part in an infenfible flope.

* ‘The fpace may be leflened by making thg flanks to form with
the faces produced a lefs obtufe angle. ‘The fpace undefended
- will even totally difappear, by making the flanks to form, with the
faces produced, a right angle: this conftru&tion is, however,
produtive of fome inconveniences, $ee page 7. ’

+ For the diftance at which the fhot crofs each other from D
upon the capital produced, is about 4o yards, and the length of
¢d is only about 200 yards.

§ The Labour will be nearly double, fuppofing the diftance be-
tween the furnmit of the fleches to be the fame as that in the baf-
tions, and that the height and thicknefs of the parapet be alfo the
fame in both ; for the interior perimeter of the fleche is 120 yards,
and that of the baftion about 210, that is, nearly double,

of
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‘ ~ 'The Redout.

FIG. 32 PLATE VIL

The diftance between the fummits A is 258
yards; and the length of the faces is 35 yards
each. ‘This conftruction has the fame kind of
defeéts as the fleche fig. 1, butin a greater de-
gree, occafioned by the flanked angle being
right angle. ‘To avoid thefe defeéts, fome re-
commend circular redouts, placed at about 20q
yards from center to center,

REMARK,

‘The redout is deemed capable of deterring
the enemy from an attempt to pafs the in-
termediate fpace between two redouts: when
once taken, indeed, the enemy cannot eafily be
diflodged, ‘

Some of the advocates for detached works,
content themfelves with a fingle chain; and
others recommend a double chain, in which the
works of each chain correfpond to the middle
of the intermediate {pace between the works of |
the other chain,

Of
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Of continued Works,

Of Fleches joined together by a Curtain,

FIG 4 PLATE VI

. "Phe diftance between the fummit A of one
fleche, and that of the next, is 250 yards. The
fleche forms an equiléteral‘trianglé, each fide of
* which meafures 60 yards; the curtain meafures
190 yards ; and the ditch runs parallel to the pa-
rapet.

But this conftruftion has many defets ; for,
oppofite the angle A, there is a fpace, as », un-
defended; the collateral fires do not crofs each
other nearer than at about 7o yards from A upon
the capital produced; the length even of ¢34,
which meafures about 250 yards, is too great ta
fuppofe that many fhot will cut the capital pro-
duced # ; the curtain 1s-not flanked but at about
6o yards in front; and the ditch cannot be de-
fendcdf.

Mr. Vauban adopted fleches joined together by a curtain,
and conftru@ed them as follows: the diftance between
the fummit of one fleche, and that of the next, meafured
120 toifes ; the length of the capital was 22 toifes, and

* The advantageous length for ¢ 3, is- about 200 yards, To
obtain this, the diftance between the fummit of -one fleche and
that of the next, fhould be reduced to about zo0 yards. ¢

' ' ol

A\
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of the gorge 30 toifes; and this made the faces to be about
27 toifes. This conftrution, however, has the fame kind
of defets, but in a greater degree, than the foregoing con-
ftru&ion, occafioned by the flanked angle being more ob-
tufe.

To fupply thefe defects, fome recommend,
inftead of fleches, femi-circular forts, placed at
about 200 yards diftance from center to center.
Mr. Clairac recommends only to break* the cur-
tain, fo as to form a faliant angle, in which the
fummit is to be in a line with the fummit of the
two adjoining fleches 4: by the former of thefe,
the defecs are fupplied only in part; but by the
latter, every defect is fupplied, and the fire is
more equally diftributed 'throughout., In the
common conftruétion, the curtain, which is the
part leaft expofed, has the greater defence,

REMARK

The opening C, left in the middle of the cur-

tain, meafures 10 yards, and is covered by a
fleche, as G; the openings B and D, left at the
extremities of the curtain, meafure 10, yards

* o break, chiefly implies the changing of a firait line, either
into a faliant or re-entring angle, to obtain a crofs fire.,

t+ To avoid the inconveniences when the re-entring angle is
exatly a right angle, and to leffen the labour, the curtain thould
be broken fo as to form an angle of about 100 degrees with the
faces of the fleche. )

- " : each,

1
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~ each*, and are fecured by cheveaux de frize.
The defets attending the conftruction of fleches
joined together by a curtain, are, in general, fup-
pofed to be fupplied by the addition of the fleche
employed to cover the opening left in the middle
of the curtain. ‘The entrance is fometimes alfo
fecured by a traverfe. ‘

Of Baftions JOlIlCd together by a Curtam.
FIG 5. PLATE VIL

To trace this Work, give to the perpendicular
ab, the ; of CD, which meafures 250 yards;
take for the length of the faces 6o yards; let
~ the flanks meet the faces produced, and form
with them an angle of 100 degrees: the ditch
runs parallel to the parapet.

This conftruétion is chargeable with fome de-
fe&ts ; for there is a part of the ditch near the
thoulders of the baftions, which cannot be feen
from the oppofite flanks; and the fires are not
equally diftributed, for the weakeft part has the
leaft defence. The firft of thefe defedts is at-
tempted to be fupplied, by terminating the coun-
terfcarp in B, in an infenfible flope; and the

* Ten yards will, in general, be found fufficient to file
off troops; and, if neceflary, it may eafily be increafed by
‘levelling part of the curtain, an operation that cannot require .
much time,

fecond
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" fecond by breaking the curtain, fo as to form 4
faliant angle, in which the fides form with the
flanks of the baftion, an angle of 160 degrees
but this laft defet is fupplied only in part, fot
the collateral fires do not crofs each other nearer
than at 180 yards upon the capital produced.
That the fire may be more equally diftributed,
fome would have the curtain to be concave, and
others convex.

R EMARK

Mr. Vauban conftantly employed the fleche

in the conftruction of his /nes; but Santa Cruz,
~ and the generality of engineers, give the prefe-
rence to the Aines with baftions. The advantages
of thefe over the Jines with fleches, are, that there
is not more fpace undefended oppofite the flanked -
augle of the baftions, than what is unavoidable 3
the fhot crofs the capital within an advantageous
diftance ; and the intermediate {pace is alfo much
better defended. Lines with fleches, are, indeed;
of lefs labour; but the difadvantage of more
labour in lines with baftions, is generally believed
greater than it is: fuppofing the front in both to
be 250 yards, and the height and thicknefs of
the parapet to be the fame, yet, in one, the in-
terior perimeter meafures only 310 yards; and,
~ in the other, about 325 yards; that is, the la-
bour in the lines with fleches, will be only about

< lefs, than that in the lines with baftions.
' - Of
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Of Redouts joined together by a Curtain,

FIG. 6 PLATE VIIL

The diffance between the fummit 4, is 250
yards ; and the length of the faces is 3¢ yards
each. ‘This canﬁru&mn has the fame kind of
defe@ as the fleches joined by a curtain, but in,
a greater dagres, occaﬁpned hy the flanked anglc_ |

being 2 right angle. |
REMARK

Works employed for the defence of a camp,

but efpecially of a field of battle, being expofed
to the attacks both with cannon and with
JSword in band, require mnot only parapets of
much elevation and great thicknefs, but the
ufe alfo of every poffible obftacle that can be
reifed to impede approach, fuch as palifades,
fraizes, cheveaux de frize, and abbatis; and
the preference and number of fuch obftacles de-
pend not only on the fituation of the works, and
-the number of troops, but on the greater or lefs
degree of confidence with which the troops are
animated.

The plans propofed for fortifying camps and
fields of battle, are now fo numerous, that an

acquaintance. with every one, though a hard
taik,
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tafk, is earneftly recommended: they all boaft
of fuperior advantages, and it is-only by invef-
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SECTION VL

’i’o Fortify a Houfe or Church, of any othed
' fone or Brick Building:

ed by the Prince of Wirtemberg, {fo fuccefsfully,
as to force the Prince to retreat, after having
made ufe of cannon and penetrated even into the
court of the houfe. ' S

H During ,
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_ During the was, of Poland, in the fame year, a
Swedith Lieutenant, with twenty:four men,
being detached from Pesrickow- 1o saife . gontri-
butions, was purfied by the renowned Polith par-
tizan Smelegfes and 8co men. The Swede bey
ing overtaken at the entrance of a village, togk
fhelter in a houfe, in which, contrary to Smes
jggﬂ;i’s expetations, he made fuch a gallant
defence as to force the Pole to abandon the pur-
fuit, with the lofs of feveral hundred killed and
wounded. Smelegfki offered the Swede feveral

_times the moft honourable terms, which were

asoften rejected with difdain.

" M. De Saxe, with exghtcen men, defended
hxmfelf a confiderable time in a country inn, at
Crachnitz, a village in Poland, againft 600 horfe
and 200 dragoons, who could neither force ar
take him, though he was wounded. The enemy,
;after many fruitlefs attempts, furrounded the inn,
_to prevent his efcape during the night, which,
ghowever, he effeed; for he fallied out in the
dark, and efcaped to Sandomsr, throagh a thick
wood in the neighbourhoed of the inn.

_The fuccefsful defence made by Colonel Muf-

) grave at German Town, when the Amg;i,cans
‘marched to attack the. ng $ troops in 1?77
'and that made by Major Sheridan of the New

York voluntccrs, at a houfe near Entaw’s Spnng,

. 'm

‘-
¢
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in South+Cdrelina, in 178:, are too reagnt toires
quire any defeription, ol
~i If we confidet the number anég-?eat importance

asare juft mentioned; it will appedr

Yorians thould forbear 1o ethbellith

oy a faithful detail of every itftande

This negleét, common a3 it: ’ig,

‘eannot proc¢eed from an opinion; that fuete’ deﬁ:
tions have not fufficient merit to éngage atterts
tion 3 for, as they arife generally in’ fudden and ik
Vvereemergencics, thereare few thatrequire greafét'
talents in the plan, and miore perfonal bravery'in
theexeeution: theyarenotonly highly honourablc

~ to thofe who perform them, but refle@ hofiour
én the corps to which they belong, and evenoh
their country, Hiftorians, thetefore, fco‘uld*ohiy
eoncur in fupprefling all notice of thefe a&ions,
either from a fear, that becaufe they are¢'in ge~
neral performed by officers of inferior rank, a
partxcular recital of them might bring a charge
of inferiority -on their own works; or from'a
defire to flatter the"prepofleffions of the public,
who, anxious only to know the greater events

" of the war, and the immediate caufes of the lofs
or gain of a decifive battle, have ' no inclination
to confider fecondary ‘operations, or, by attend-
/ing to thg exploit of fome fubaltern, though ever
fo great Iy itfelf-and important in its confes
' " Ha2 quences
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« quanhoes,-to diveit theit eye a mement from the

The
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«The defenceof:a houfe or' church 'may: et
rendered of fhort duration, cither by battering
the building with: cannon, by forcing an end
trance into it through the deors or windows;
by-undermining its walls,” by fcaling the roof; -
by fetting the building on fire, or by twe bi
more of thefe modes of attack emplayed at the<
fame time, bl

v S PTRe 1 Iq OF
When by Cannr};i: x,"”“““ ot
TN TG (nl10Y
“The defence of a houfe or. chuch agjari?‘tﬂ
 cannon, is feldom attemptcd unIefs I‘uccou; Js
near, or there are pofitive | orders for domg 1t,
asit {carcely admits of any hope of fuccefs 5 ang
the probability is the lefs as the bunldmg is iefs,
and the enemy’s pieces are of greater cahberswig
" This fuppofes a detached buddmg, not ‘fur— ;
rounded by a moat, or other obftacles : when
furrounded by a moat or ditch, which is the
common fituation of antient manfion-houfes,
’thérc are hopes of maintaining the defence,
~ however numerous and large the pieces of can-
non may be, from the difficulty always attend-
ing the paffage of a ditch,-

Hj REMARK.
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Walls of brick are preferable ta thafe of fisiie,

beqaufé the thot makes its holg in thefe mthou\: .

Amuch concuffion 3 but in walls of ftone a part
s always deftroyed by the thock, and upon the
lgaﬁ ﬁ,r;ng afterwards, the reft tumbles down 3
befides) . Whﬁn a breach is made, the {hards ot
{plinters do great mifchief,

E:fpcncncc proves, that the thinner the wallis,
qhe greater is tbc dn‘ﬁculty of making a breach,
becaufe the thot, in its paflage through the wall,
ﬂ;akes it fo much the lefs, as the wall is the
thmngr : when the fhot eafily pierces the wall,
it. {Earcely fhakes it, Hence Artillerifts, in efe
fe&mg a breach, recommend leaden balls in
'prefercnce to balls of iron: the leaden ball flate
' tens. againft the wall, and loofens it fo ‘much
as, thh a few more add;txonal ﬁrmgs, to tum=-
ble 1t to pxeces,

fT o prevent the Enemy 8 forcmg through
the Poors or Windows.

‘Of the Doors,
When there is only 3 fingle door, and that but
'{mall it is to be farrigaded®, or brxcked up, leay=’

i Tha; is, blogked up on the mﬁde, with planks, boardy.
¢chairs, tables, &c. ; i but fo as that 1t ,may be opcncd when cits
eumftances require it.

ing



FIBL® FORTIFICATION. ;03

ing an opening in it tofire shroughy Thefe open:
zﬁgs, which are called Jsop-boks, generally meas
fure in hzlght about eight inches, and in width
1o more than is fufficient te reccivé the muzzld
of the mufket, that is, about threé inches. "'
- If the door is large, it is deemed more advans

tageous to throw it open, and ftop up the paffage
with a tree or two, the branches of which are to
‘be fharpened at the end.

When there is a doublé door, the outer 6ne,
if farge, is to be flopt up witha tree or two; and
the inner, in which loop-holes are to be cur,
if not capable of refifting mufket fhot, is to be
ftrengthened with boards, planks, &c. the fpace
between the two doors alfo may be defended thro®
openings made in the floor, above and betweert
them.

If the doors are flight, and the enemy attempts -
to break them with hatchets, it will be advan-
tageous to retire, if poffible, to fome diftance,
and keep firing at the place where the ftrokes of
the hatchets are given : an enemy may be de-
terred from fuch an attempt by machecoulss of
timber, projefted either from the roof, juft

" over the door, or from a window, if any, ahove

the door. The machecoulis is formed by -as
many pieces of timber, equally pro;e&ing from
t’he infide, as will be fufficient to recexve twd or

H 4. more
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niage-mmemtiitovprevent their flling from. thefy’
ptquﬁlms,;anxlds udded toghery s and ‘to foy
oy thete iagainf mutketry, the -rail fhould bé
limed with 'beddjng, &c. They: areialfo to be:
prayidod;iwith ifkenes .to gall the enemy, as hgt
diswp mer the. door ; for - which purpofe, theg
timbers that form the projeftion are not placed;
clefa ko, bagh ofher. - If, notwithftanding thefe
pratices,. the enemy fhould be likely to break?

apsp Yhe door; twaman fhould be pofted at the:

36%11; Qf it;rﬁo oppofe him with their bayonets, -

0 "REMARK

‘ \{Gates and church doors may be covered and
fegu;ed by, a parspet of palifades, lined thh
ﬁ lanks, in, which loop-holes aye to be cut fix feet
igh at leaft, that the enemy may not fire thrq’
them; -hut te epable the men to fire through:
thefe loop-holes,, a banquette is raifed, with the
easth that hag been dug for the purpofe of mak- |
ing a dxtch to this parapet ¥, The form of this.
work, which j s commonly called Tambour, may
bc a ﬂeche, ar dctached baﬁxon, or a femicircle.

Of fhe Wmdows. ,

i_"Il'h\e: xwmdow‘g of the grougzd floar, cella:s, o(?
kltc}qus, 1hould be clafed up either w;th brick, -

% When no dntch is made on the outﬁde, the earth tO ‘make
this- hanquettc, is dug up within fide, ©

b%@”d.s:

[
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beprds, Plﬁ“k&n &c..and t%dﬁf‘l’ the: cnemp;q
approach, loop-holes are to be madq i t]upu{
f@cutc Whﬁn clofedft@ to the hmght of exght Seai
from the ground: the wood and brick-of the'
partition walls may be employzed fnr that Fﬂt&;
pofc. :
. 'To increafe thc dlﬂiculty of approach 1oop¢.:
hples are not only to be made in the doors and’
windows clofed up, but alfo in the .wall of the
houfe, if not too thick, at the diftance of thiee
or four feet from each other, The ground floor.
hasin general two rows of loopo'fmles, and cvery
other floor enly one row, 0

"That the fire may be more equally diﬂ:nbﬁted;
the loop-holes of the feveral rows are not -to’ be
cut exaétly above each other, but fo as to- coz-’
refpond to the intervals ; that is, the loop-holes
of each row fhould anfwer to about the middle
of the intervals between the loop-hoies of that’
row either above or below it. ,
- To prevent the enemy from firing through &hc |

loop-holes of the ground flopr, the Jower row i§:
made even with the ground, and the upper row
about cight feet above it : this pra&xce, which
expofes not only the body but even the’ legs of
;he afimlants, in‘their appmach requires a trénch’

o - - thhm,
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within, to enable the men to fire through the
fower row of loop-holes *; and alfo a feaffild +,
by way of banquette, to fire through the upper
row. Evety other row of loop-holes, is abong
*thtm feet and a half above the floor. '
.--{The lower row of loop-holes of the groun%
ﬂoor, to be advantageous, thould only have the
height and width neceffary to receive the muzzle
of the piece; the upper row fhould meafure
about x foot 1 m helght and five or fix inches in
width ; and thc row of the firft ﬂ:ory thould
bavc a foot in helght and as much in width.
When the wall is two bricks thick, the width
of the loop-hole without, thould be greater than
that within, to obtain a wider view of the
~enemy in his approach. The loop-holes of the
firft floor, fhould be higher without than within;
that is, the lower part fhould be cut floping
glownwmds, to cbtain a nearer view of the
ey \
et S—— -

A

T Phis fuppéfes the wart of cellars, '

+ For tivs purpofo the tables and -ehuirs in houfbs,"and the
fgrms, and pews in churches, may be ufefully employcd in
churches, the gallery may ferve inftead of 2 fcaffold ; and in that
cafe the Ioop—ﬁoks muft be opened aecording to the ftructure of
‘ihe-galléries. ; A-knowledge of the:ftruthire of s feuffolds mada
by-byicklayers md" plaifterers, may be of fame advantage in fuch
cxrcnmﬁances. . » ‘

REMARK:
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" " If the defendants are not in nuber ﬁ(fﬁu&m
to man thie windows of the fitft floor, 1t wilk be
prudent to block them up: “this precaution will
hinder the enemy from placing laddefs o' fire
upon thofe below, and to break i’nfd‘tﬁ“e houft .
that way. The like precaunon ‘ray 'be’ takeh
for the fecond and third floors. ~ Mr, Folard re
commends the making a great opening in the
floor before each window, fomewhat brdadér
than the window, to ferve as a ditch, into
which thofe that attempt the wmdow, muft mc’-
vitably tumble.

Of Undermining the Wall‘

To prevent the fuccefs of this operatmn, fol-
diers fhould be pofted in the upper part of” the
building, that they may difcover the enemy at a
diftance, and -be ready to fire upon him as he ad-~
vances; and they fhould be provided with ftanes
amdbricks,togallhxm as he draws near. .

. As the wall is weaker towards the- angles ‘or

‘ cprpf;rs than any where elfe, it is ganeraﬂy the
part the enemy attompts to fap.  To ftrengthen
this part, befides the loop-holes alrendy men~ -

;xoned others Ihould be broke in the angles ;
double,
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doble, and exen a treblerow, may he negeflary,,
Nothing would, more siofinally. ftsure the g,
%m%ﬁﬁ.: VTR PYS R N
‘T,hat; which, is prmmpally wantmg to deter
¢, enemy’s, ﬂeal: apProach to t}w Wa.lls, 13
c;?{s fires. th;s ‘may be obtamcd by a. tamboura,
tl;y: T met of pahfa,des, l\ned Wlth pfanfcs n
lycl{ loopr,hoks are cut at, leaﬁ ﬁx feet high.
’I‘hxs parapct, which forms either a fleche, or
detached baftion, is made about the middle of
each fide of :the gbulldmg, if it is {ufficiently
long ; and is to bé defended by as many men as
can- b j‘pmd,gm*ho, whieh found neceffary to
abandon {t; take-refuge inthe houfe, and poft
themfelves'at: the lbop-holes*. A crofs fire may
alfo be obtained by machecoulis from the infide
- oger the windowframes, - ’
s’ buildings in-the form.of a crofs which is .
the: .moft domton form -for'churches, the ads:
ntagenf«a‘cmﬁ ﬁrc i gamed fOr moﬁ pnm

\? " ‘\7‘\ i b } N

- PR

* For the purpofe of communication with the buildin
opening fufdc!enl«oﬁ]y for onc'peffon Yo palbat 4 time Qﬁlat iqf
shout three_feet fquare, and abaut twa feet from the ground)
hould be broken in the wall or gate before which the tambour is
raifed, which opening whesn the defendants:have abandoned, ‘the
tambour fhould be -baericaged, -to-prevent: the jenemy - beediBing:
fidfterscof. the. Jower partiof -the. bui)daagxabqhaa&me qmithey
fattc thetamh&ut, W st Lt aved al e Lol add

EO R TR E R

X&J J “r

T T L

£
~J
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otit it, by “Kbp-holes ‘Broke “ih” THE -wilP
. when 'it is"df anothiér’ form, the! ¢idfs i€ 3¢
to be procured by breaking™"Ro{hetel GHa
thé’ feveraF projefions®; and’ confiriihg “thin-
bdurs, or miachecoulis, on every fid¢ Wi hag*
no proje@ing ‘parts, If there are h&%r‘&j‘&&kﬁ*
parts; tambours, or machecoulis; #iuil thet et
conftru@ed on every fide, if fufficiently Ibtig a8t
has been already mentioned. =+ «33415q @idT
o « - s annisa bodoeish
| REMARK ™™
If the enemy, notwithftanding: the.- aprgc: .
tions recommended, theuld have: found an.ens
trance into the lower part of the houfe, the dex
fendants are to retire to the upper floor+, wheng:
fome refiftance may ftill be made,. by breaking:
or ftopping up the ftair-cafe, opening. the: fldor
in different parts, efpecially near the doors, -and-
firing down through itf. ‘The defence of a
building, when once the enemy is mafter of the
ground-floor, though it proved fuccefsful with
Mr.. De Saxe, cannot however be expeced to be.

LIRS

* Such as porches and vedtri¢s in-churches, e

4 ‘Thatds, ino-thd galieries-and feeples in chyrchess” . -

¢ That is, ‘thele openings-dbonld be in fuch acpastas to.enable
the defendant to have a full view of the ground flohm, that the:
‘enemy may be every where feen and expofed, and any fire he
fhould* atempt to kindle may be inflantly extinguithed.

of
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them from fecing what is pafling over their
1 heads,
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heads, and frufirates any attempts they may
make to fet the houfe on fire,

If the roof is formed of combuftible mates
rials, it muft be previoufly taken off : thatch
fhould be inftantly deftroyed; but boards*, as
they will ferve for many puipofes, efpecially
fcaffolding, need only be removed to a place of fes
curity, left the enemy, thould fet them on fire and
fo demolith the building; for the fame reafon, it
is recommended to deftroy the wainfcot and all.
the houthold goods that can eafily take fire;
and which cannot ferve for the defence.

To hinder the enemy from throwing hand-
«grenades, dried facines lighted faggots, dipped
in rezin, &c. through the doors and windows,
it will be prudent to ftop thofe up+; and to
fecure the building as much as pofiible againft
the effe¢t of thefe, thould any by chance be
thrown into it, every floor thould be covered
with dung oyrjearth, five or fix inches deep.

E W)

% The buildings in the Weft-Indies and Americs, are genes
rally covered with boards, comitionly called Shinglés.

+ When fire only is to be apprehended, the windows of thé
foor above the ground-floor fhould only be ftopt up with bedding,
and in fuch a manner, as eafily to be fet afide to fire through them,
o impede he epemy’s approach.

REMARK
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. The de_fence may -be much Amcreafecﬂl, by
raifing a curving parapet of earth about the
‘building, if it is ifolated; and, if not fo, before
fuch parts of it as are open to attack: this
_pacapet is to be defended by as many ‘men‘as
-can be fpared, who, when forced to abandon i 1t,
are to take refuge in the houfe. An abbatis, ac- -
_cording to Mr. Folard, would anfwer the purpofe
“full as well, if not better, than a parapet of earth,
If every war affords inftances of the fuccefsful
defence of houfes unprepared, that have no
‘other loop-holes ‘than their windows, nor
ftronger barricades than their locks and bolts s
how much greater refiftance muft thofe houfes
be capable of making, that are previoufly prepared
for defence ! the beft fortification, however, is
a clear head, and an undaunted heart, in tﬁc
commander. '

-Of Church-yards-and Gardens inclofed by a
. Wall, either of Stone or Brick.

Church-yards and gardens require but little
*art to render them defenfible. The firft objedt of
' attention is to barricade the gates and doors 5 and
- when beams, logs of wood, &c. are ridt-at hand

_ for this-purpofe, earth fhould be thrown agamﬁ:
them,

-

I ’ Of
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Of Church-yards.

In church-yards, the ground within fide is
commonly fome feet higher than without,

- When the wall is too high to enable the men
within to fire ove? it, loop-holes are gene-
rally cut about four feet from the ground. It
would, however, be more advantageous to raife
a banquette of earth, for enabling the men to
fire'over the wall, which will be at leaft equal-
ly expeditious and admit of greater defence.

When the wall within is about 4 feet high,
that is, breaft high, nothing can be added but
what muft give great trouble without procuring
‘adequate advantage. ' |

When the wall within is very low, it muft
either be raifed breaft high, or a trench is to
be dug almoft clofe to it, of fuch depth only
as to cover the men, and at the fame time era-
ble them to fire over the wall.

To impede the enemies approach, a ditch
made near the outfide of the wall, but not {o
clofe a5 to endanger the foundation, will be
found advantageous in every cafe, but efpecially
in the laft.  This ditch thould be 10 or 12 feet
broad, 4 or 5 feet deep, and. pointed at the bot-
tom: the earth dug up fhould be immediately
fcattered about, or, which is moft proper, em-
ployed to raife a glacis to the ditch. When

: trees-
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trees are at hand, the difficulty of approach may
be greatly increafed by laying them in the
ditch with their branches turned towards the
enemy: -
R EMARK' '™
‘When the church-yard is inclofed only by open
pales, to render it ‘defenfible, it will be necef-
fary to dig a trench within fide, 5 or 6 feet from™
the inclofure, for the purpofe of forming a pa-
rapet with the earth dug up capable of refifting
mufketry. As the interior height of this pa-
rapet, and the depth of the trench, muft be fuch
together, as will juft cover the men, and at the
* fame time enable them to fire over the parapet;
it follows, that this cannot be an operation of fo
much labour as to difcourage the prattice of it.

- Of Gardens.

* In gardenis, the ground within is comimonly
on a level with the ground without.

When the wall is very high, and wood is at
hand proper for {caffolding, loop-holes fhould
be cut in the wall even with the ground*, and
a {caffold raifed all along the infide, ot at leaft

* This pralice requires a trench dug within, to enable the
men to fire through the loop-holes.

I2 at
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at certain diftances, by way of banquette, to fire
over the wall 4.

When the wall is very high, and no wood to
raife fcaffolds is to be procured, a part of the
. wall fhould be thrown down, and the rubbith
employed to form a banquette : this precludes
the ufe of loop-holes at the bottom.

When the wall is only 7 or 8 feet high,
, whxc_h is the common height of a garden wall,
3 banquette of earth of fufficient height fhould
be raifed all along the infide, or at leaft at cer-
tain diftances, to enable the men to fire over the
wall, .

R EM A R K
. When the garden is inclofed only by open pales,
the method recommended in the Remark, p. 113,
. may be employed to render it defenfible.

When inclofed by clofe pales, or by a quick-
fet or other hedge, the leaft trouble will be to
confider them as a parapet; obferving to raife a -
banquette if the pales exceed breaft high, and to
cut the hedge fo as to enable the men to fire
over it. o
. Thatthe enemy may not find fhelter, the build-

ings within mufket fhot of the church yard

’ 1-l The foldiers fhould mount thefe fcaffolds either byv ladders,

or by planks with pieces of lath nailed acrofs, s the form of 2
. ladder.

or
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-of garden, ‘and ‘which are not to be occupied

for defence, fhiould be entirely demolifhed, efpe-
cially thofe ‘that are comtiguous and overlook
it: for when the enemy becomes mafter of
the houfes that overlook the church-yard or gar-
den, the fituation of the defendants will foon be
© rendered untenable by the fire of mufketry from
within the garrets and through the: upper
windows. :

The defence of a church-yard or garden,
which is not commanded by any helghts or
buildings within mufket-thot, may be very im-
portant; it may be confidered as the outworks,
- and the building as the body of the place : when
commanded, however, the defence can be but
of thort duration. 2

- To obtain fecurity agamﬁ this dangarous ad-
vantage, works are raifed with earth, dung,
logs of wood, planks, filled gabions, fafcines,
 &c. When the work is raifed againft the com-
mandment denfilade, it is called epaulement ; and
when againft the commandment of the rear, it is
called parados,

REMARK

In fortifying churchesand church-yards, houfes
~and-gardens, the chief objets of attention are:

3 : 1. To
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1. To increafe as much as, poffible the diffi--
culty of accefs: for this end, befides the pre-
cautions already recommended to impede the
" enemy’s approach, fuch as palifades, &c. the
-roads and avenues leading to the poft, fhould
be encumbered and blocked up with trees
laid acrofs the road; with waggons and carts
filled with dung, of which one ar more wheels
are to be taken off; with harrows laid with
their points upwards and faftened to the ground
. by ftrong ftakes; with deep trenches cut
acrofs the roads®; with chevaux de frize; in
fhort, with every thing that can ferve to ab-
ftruét or encumber the paffage. ‘Thefe ob-
ftacles, to be very advantageous, fhould, how-
ever, be within mufket-thot of the church-yard,
or -garden.

2. To have a crofs ﬁre, that thc poft may be
more equally difficult of attack, and of greater
defence : this end may be obtained by breaking
loop-hales in the feveral projetions, and by
tambours, machecoulis, or works of earth, fuch
as fleches and detached baftions, . ’

® In which men fhould be pofted to fire upon the enemy.

SECTION
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"SECTION VI
Of Fortifying Villages.

" Avillage in the vicinity of a camp, is fortified
to keep the enemy’s detachments at a diftance ;
and on the day of battle, it may ferve to fhelter
a corps, or perhaps a wing of the army. An
army in the rear of a fortified village, has not
only its movements protected, but its difpofition
and movements concealed, an advantage of
which able Ta&icians never fail to avail them=
felves.

Villages are fortified to fecure the troops in
cantonments, or winter quarters, againft fur-
prizes.

A village is fortified for the fecurity of des
tachments, that are at too great a diftance from
the army to receive any fuccours from it.

‘When in the Vicinity of 2 Camp.

" The fide of the village towards the enemy,
fhould be fortified with works of earth raifed at
fome diftance from the houfes, that if they
catch fire, the heat may not oblige the men to
abandon the works, wgich thould be cannon-
proof, and may either be detached or continued *.

A

" * See page; 85, &e. of thefe Klements,

The
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The hedges, pales, &c. which inclofe the
gardens of the village, are generally fo difpofed,
that, by throwing- earth againft them, they
may ferve to form the retrenchment, or at leaft
~ a great part of it. ‘

The form of the retrenchment depends upon:
the fituation of the particular fpot, where the fe-
veral parts which compofe the retrenchment are
raifed ; and the circumftances of the adjacent
ground, which are fo various as feldom to ad-
‘mit them to be entirely regular: it follows,
therefore, that no rule can be prefcribed to de-
termine the form of the retrenchment.

The chief obje&ts of attention are: 1.'To
make the feveral parts of the retrenchment re-
ciprocally flank each ether. 2. To fecure the
extremities of it as much as poffible, and pre-, .
vent #s being turned.

That the enemy may be feen and expofed to
the cannon from the works, every thing that lies
next to him, and which may conceal his march,
fuch as hedges, thickets, and even fingle trees,
thould be'cut down to about 2 or 3 feet from
the ground; and 4t the fame time every ob-
ftruction fhould be laid in the way to impede
his approach, and prevent his advancing in a
great front, fuch as deep trenches, trous-de-
> loup, &c.

The
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 The fide of the village next to the camp is
left open, to prevent the poft being of any great
advantage to the enemy, if he fhould force
the retrenchment : for the purpofe of fupporting
with eafe and expedition the troops in the vil-
lage againft any attack upon the works, or to
- diflodge thg enemy when in poffeffion of any
part of the poft, the communications between
the camp and village thould be made as free as
pofiible.

REMARK

When there is not fufficient time to raife
works of earth, or there are reafons againft that
practice, the houfes * neareft to the enemy
thould be put in a ftate of defence, efpecially
thofe where the roads meet; and the intervals
" between thefe houfes thould be barricaded With
. parapets of earth, abbatis, dung carts, ploughs,
&c. the church and church-yard which may ferve
as a place of rendezvous, thould alfo be fortified.

‘Now if' we confider what defence a fingle
houfe is capable of making, how much fuperior
muft be the defence made by a whole village,
efpecially when there is any degree of contiguity

* This fuppofes the houfes to be of.ftone or brick, and covered
* with tiles : when of wood and thatched, the apprehenfion of fire
is too great to derive any benefit from the ufe of them.

' among
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among the houfes; for befides the parficular
and diret defences from each houfe, many may
ferve, by their difpofition, to flank each other.

" The roads and avenues between the village
and the enemy, fhould be as rnuch encumbered
as poffible with abbatis, deep trenches, &c. Sol-
diers fhould be pofted behind the abbatis, with-
in the deep trenches, and behind the hedges,
pales, or walls, that'inclofe the gardens, to
impede by their fire the enemy’s approach:
the more obftacles are oppofed to the enemy,
the more hope there is of mainthinihg the poft,
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To fecure Troops in Cantonments, or Winter

Quarters.

The feveral villages that are occupied, efpe-
cially thofe which by their fituation are moft ex-
pofed to the enemy, fhould be fortified on all
fides, with either detached or continued works
of earth raifed at fome diftance from the houfes.

- To prevent furprizes, and increafe the diffi-
culty of approach, the houfes and gardens, if any
are left without the works ¥, fhould be putina
ftate of defence, and be employed folely to cover
and fecure the advanced guards: to prevent theill
confequence of a furprize, not only the neareft
houfe within the works, and the intervals be- -
tween them, fhould be put in a ftate of defence,
but alfo the church andchurch-yard, which may
ferveasa place of rendezvous in cafe of any alarm.

When detached works only are .employed,
they fhould, if poffible, be raifed at the angles,
and within mufket fhot of each other. The
fences of the gardens may ferve to prote@ the
communication, and be ufefully employed to
fecure the intermediate fpace between the works :
~ when the fences cannot anfwer this purpofe,

the intermediate fpace fhould be fecured by
abbatis,

~ * Thisin villages muft generally happen to prevent the defe&l
of extenfive works.
RE-
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_ REMARK

The villages moft proper for cantonments, &c.
are thofe in which the houfes are not much fcat-
tered about. The fortifying the,villages occupied
by troops in cantonments or winter quarters with
works of earth,. will avail but little againft fur-
prize, unlefs the advanced guards and out pofts
are eftablithed in proper places, and the com-
manders of thefe are both intelligent and alert:
the leaft degree of inattention and indolence may
“be of fatal confequence, efpecially if the enemy
follow in ftrength.

To fecure a Detachment.

‘When there is any degree of contiguity in the
- houfes of a village, it is generally environed with
continued works of earth ; but when the houfes
are much fcattered about, it is commonly only en-
vironed with detached works*, raifed upon the
moft advantageous places, and to'cover the en-
trances into the village. Ineach cafe, however, it
will be neceffary to put the outermoft houfes and
gardens in a flate of defence; to barricade
the intervals between thefe houfes with carts
filled with dung, ploughs, harrows, &c. and to

- “encumber as much as poﬁible the roads and

avenues to the village.

® The detached baftion with great flanks, claims the pree
ference. .
: The -
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The church and church-yard, which may

ferve as a place of rendezvous in cafe of any alarm,
thould be fortified alfo for a retreat, if the af-
failants thould prove fuccefsful in their attack :
this may enable the defendants, if not to force
the enemy to abandon the attack, at leaft to ob-
tain the moft honourable terms of capitulation.
If peither the church nor any other building can -
be found capable of anfwering this purpofe, a
work of earth fhould be raifed, if poffible, on
fome eminence within or near the village, with
“which the communication fhould be fecured.
"This fuppofes that neither time nor means are
limited: but when there is a limitation in
refpet of time, the practices of encumbering the
roads and avenues, of putting in a ftate of de-
fence the outermoft houfe, of barricading the in-
tervals between thofe houfes, and of fortifying the
church or church-yard or other convenient build-
“ing for retreat, fhould, however, be attempted.
The accefs to villages in low and level
countries, is rendered difficult with little trou-
ble, requiring. only that ‘the common roads
thould be made impaffable, by cutting deep
trenches in them -tranfverfely, or by placing
abbatis in the fame direion at certain diftances ;
for the fields in fuch countries are divided by

tthk hedges and deep ditches, which ferve as
boundaries
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boundaries and drains, and to which there is ng
accefs, but by lanes and other avenues leading
from the common road. This is the cafe of
many - villages in the vicinity of London.
When the detachment is not fufficiently” -
+ftrong to defend the whole village, a part of it,
proportional to the ftrength of the detachment,
fhould only be fortified ; in which cafe it may be
neceffary to burn the houfes that are not included
in the works, to prevent the enemy advancing
under cover, and eftablithing himfelf in the part
not fortified. When the detachment is very
_ weak, they muft at leaft endeavour to fortify
-the church and church-yard, or other building
. proper for the purpofe of defence.

R EMARK

All villages are not equally capable of being’
fortified. A village fituated upon an eminence,
is, from that natural advantage, fortified with
lefs trouble, and rendered more refpectable; and
many things may be omitted, which cannot be
difpenfed with when it lies on a plain. When
- the houfes of a village are fcattered about in long
narrow vales, furrounnded with mountains and -
woods, as well as gorges and hollow ways, by
‘which the enemy can eafily penetrate; it is
~ fcarcely poflible to make a defence in fuch a
‘ fituation,
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fwuation, with much hope of fuccefs, for any
length of time. Every village has, however,
fome natural advantages, arifing either from the
difpofition or conftruction of the buildings, or
the circumftances of the adjacent ground ; which,
- if properly attended to, may prove more ef-
fectual than any contrivance of art. '
Though it is generally prefumed, that a few
books are fufficient to fupply all the inftru&ion
that is neceffary for the fortification of villages ;
it will, however, be found, that the information
to be derived from the moft enlightened writer,
is rendered fo limited by the boundlefs diverfity
in the form and difpofition of buildings, and the
circumftances of the adjacent ground, that there is
no poflibility of eftablithing rules capable of ap-
plication to all particular cafes; nay, that even
thofe that in fome cafes are evidently advanta-
geous and neceflary, will in others prove not
only ufelefs but detrimental. It will alfo be
found, that the plans inferted by different wri-
ters on this fubje&, each of whom boafts of
'fuperio'r merit, are not much calculated for the
- illuftration of it, as they are all formed upon this
one affumed fuppofition refp=Cting the ground,
{MtWﬂyWMmithdwqmmmﬂmkwl
"which the reality 1tfelf proves is but feldom

the cale.
SECTIO N
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SECTION VIL -+
Of Fortifying Small Towns. .

t Small towns are fortified for much the fane
- purpofes as villages ; that is; to fecure troops ih
' cantonments, or winter quarters, to cover mia-
gazines, and to preferve communication. ‘They
claim the preference over villages ; becaufe, from
the difpofition and conftructton of the buildings,
they are more capable of defence ; the troops
fnay not only be better accommodated, but
being more united, they are lefs liable to fur-
prize; and for which reafon the troops of the
firft line are always, as much as poffible, quar-
'tercd in towns, rather than in villages. Many
towns are alfo walled round*, which greatly in-
creafes the fecurity of the defendants. ‘
* Towns witheut walls differ in nothing from
villages but in the greater number of houfes,
and their clofer contiguity ; and, confequently,
“the method prefcribed in Se¢tion VII. for fot-
tifying villages, may be employed for fuch

- towns.
- In towns without walls,' as well asin vrllages,
‘the houfes commonly extend along one or two

. * On the continent of Europe, many towns, however fmasll,
~ are walled round ; but in England, this is feldom the cafe.

roads
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roads that run through them, with only yards
or gardens behind, which renders the perimeter.
very great in comparifon to the number of
houfes: but the difadvantages infeparablé from
an inclofure of great extent, are juftly deemed
great obftacles in fortifying villages and towns,
{o fituated, with works of earth,

In towns walled round, the houfes, on the
contrary, are generally fo difpofed, as to admit
the greater part within an inclofure of moderate |
extent: they are not extended in one or two
rows only, but in many; and little or no
ground is occupied for yards or gardens. The
circular form admits the greateft fpace within
the leaft inclofure.

The firft obje&t of attention in putting {mall

“towns, walled round, in a ftate of. defence, is
to barricade all the gates with large beams,
ftones, or cafks filled with earth, dung, and other
~ fuitable materials. ‘That there may be no ob-
ftru&ion to a fally when it is found expedient,
or to a retreat when it becomes neceflary, many
are of opinion, that one or two of the gates,
. moft proper for this purpofe, thould be kept
" open, but to have the materials for barricading
near at hand, to be employed when the enemy-
indicates an intention of attacking thefe gates.
It would, however, be more prudent, previous
: K to
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to the attack, to barricade every gatey oblerving
only to barricade thofe that are .defigned. sp
bave a communication with the country in {uch
3 manner, as that they may be eafily \and
guickly opened whenever accafion. requirgs it.- ;
- Todeter the enemy’s approach to the,gaten,
. befides the precaution of barricading them, sit
will be advantageous either to hawe a row of
pallifades on the ontfide of each, with a pointed
ditch, or to gover each by a tambour, fleche,
sletached baftion; &c. which may ferve alfo to
furnith a crofs fire, i

The next object of attentxon is to repair thc
wall either with mafonry or wood, as will be
moft practicable.

‘When the wall is very high, loop-holcs thould
be cut, and a fcaffold raifed all along the infide,
by way of banquette to fire over it; or,
at leaft, at the angles and on each fide of the fe-
veral gates, which are deemed the weaker parts,
When the wall is but low, a banquette of earth,
rubbith, or ftones, of fufficient height, thould
be raifed all along the infide, or at certain
diftances, efpecially at the angles on each fide of
the gate, which will ‘preclude the ufe of loop-
holes,

If there are any projetions in the wall, parti-
cular attention fhould be paid to put them in 2

fate
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flate of defence, not only by a fingle or double
row of loop-holes, -but, if poffible, by a trebie
row, to procure a crofs fire, which is principally
neceffary to deter the enemy’s near approach to
the wall 1 ‘if there -are no projections, the crofs
fire is to be obtained by tambours, fleches, &c.’
raifed at certain diftances froth each other, -

That the enemy may not find any ﬁlelter, aﬂ
‘the bruth-wood, hedges, and trees, within'mdf
ket fhot of the wall, fhould be:cut down §and
even the houfes within that diftance ﬁ‘ﬂn xite
wall, thould be demolithed. . -~ - = .U

TN 4
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SECTION X

Maxims of Field Fortification.

MAXIM 1L

iVl A A~
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‘M A'X I M L

The gtotind” occupied ouglit to be {8’ covered
by the parapet, as that the men from no:part
within, except when placed upan the banquetts,
may be feen from any part thhout, at the dif«
tance of cannon fHot. "

" Unlefs this precaution is takﬁn, the; tyqops
employed as a referve may be brought inta dife
order by the fire of the enemy, ;. which, when
difcovered, muft naturally intimidate thofe ems
ployed in the defence of the parapet, apd mﬁnrc
‘the affailants with the greater confidence of ,fqu"
cefs : this accounts for the neceffity of giving
fometimes more elevation to the parapet in fome
parts of the work, efpecially at the faliant an«
gles, thanin others. ‘ :

MAXIM m"

The c:rcumJacent ground (to as great a dxﬁ
tance as poffible) ought to be cleared, that the
enemy may not conceal or fhelter hlmfelf agamﬂ:
" the fire from behind the parapet.

The. nearet to, the work an enemy ﬁnds
fhclter, thc more advantageouﬂy he can . form
his dxfpoﬁtlons ; and as his attacks can be, made
with greater vigour and be more “eafily fupported,
the fuccefs will be the more probable. Befides,

K3 it
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‘it will- be very difficult to diftinguith the real
from the feint attacks: a feint’ attack may be
“taken for a real, and a real attack for a feint- one,
whmh would be ftill worfe.

MAXIM V.

The part's that flank ought to be capable of
.contiining the men, &c. neceffary for the de-
fence of thofe that arc flanked.

!

MAXIM VL

The flanking parts ought to have nearly a di-.
re& view of thofe that are flanked ; thatis, the
defence fhould be nearly at right angles: the

‘advantageous angle is about 100 degrees.

The defences in field fortification like thofe in -
the permanent, are, in general, deemed moft ad-
vantageous when exally at right angles, not only
becaufe the right angle has the moft ftrength, but
‘becaufe (as the men generally fire before them) it
is the angle of which the fides afford to each other
the greateft mutual defence; but the fcrupulous
preference given to the right angle, feems to
arife more from an expe@ation of what the men

~ought to do with the advantage of fuch a con-
ftru&tion, than from -what experience proves
they are always capable of doing ¢ it is, how-
.“ever, produ@ive of fome inconveniencies, efpe--
'3 D : cially
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clally when the parapets are low. and narrow 3
for, in time. “of a&tion, fome moments of confy-
fion may-intervene; when the fire may be badly
diretted, and the men confequently injured
by each other. An adoption, therefore, of 100
degrees in preference to go, s it creates no defect,
muft be advantageous. Befides, flanking parts
in field-works are not, like thofe of permanent
fortification, the worfe for being fomewhat exX-
pofed. It is not neceflary to graze the flanked -
parts; for there is no danger of being expofed to
the defence of a breach, or a lodgment of the
miner. The worft to bé apprehended is a fudden
attack by a fuperior forcé, which it will always
" be found advantageous to check as foon as poﬁ"xble.

MAXIM VI

The parts flanked ought to be within mufket
" fhot of their flanking parts, which is generally
deemed to be point blank about 300 yards.
Though the. point blank of our firelock,
when attention 15 paid to the loading, is known
to be about 300 yards, yet it will be prudent to
rate it at fomewhat lefs, confidering that men
ftationed behmd works, are apt to pay fo much
_attention to the fire of the enemy, as to give
'.very little to the effe of their own fire: this
conﬁdcrat;on bas induced many to rate the

range of mufket thot from 200 to 2 50 yards. '
K4 M A X-
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the parapet when at a diftance, how difadvanta-
geous muft it be when he can find thelter at the
foot of it?'This defe@, however, 1is infeparable
" from-every parapet of the prefent form when the
works have no flanks, atid can only be remedied
by digging trous-de-loup, fixing palifades and other
obftacles within and without the ditches, .

REMARK

In every parapet of the common form, there
being' neceflarily a fpace at the exterior foot,
that cannot be defended by a diref fire, which
is the. greater, as the fuperior talus has the lefs
plunge, and the parapet the greater height,
(fee page 13 of thefe Elements); fome engi-
neers have of late attempted to fupply this de-
fect by altering the form," from which, it is pre-
fumed, they have derived little credit ; for while
they fupply but imperfe@ly the fingle defect
natural to the prefent form, they add many to
which it is not liable. - : o
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, ‘SEctioN’ B
Of the Conﬁméhon oF Works. v

ey’ Al T

To tyaoe Works upon the Ground. “and

g TO théfe that ate acquainted with the methed
of tracisg -works ‘upon paper, the 'thethod of
tracing them upon the ground cannot be diffi-
cult; for the rod or chain ferves as a {cale,
the pick-ax as a pencil, the ftring ftretched
between- two pickets, may be employed as ‘a
rule; and when one of the pickets to which the
ftring is faftened, is ftuck in the ground, and
the other picket-left’ moveable, it may be uﬁad
as'a:compafsi

- But, as a previous knowledge of praéhcal
geometry is' indifpenfably ‘neceffary to the ftudy
of fortification; the furthér conﬁderatlon of this
fubjeét can be of rio other fervice than to fweIl_
the work. Time being moft precious in" the
field, the methods which ate moft fimple and
expeditious, will be preferable to thofe that are
more difficult and tedious, ‘though more exa&_;

- Of the Excavation of the Ditch, .and the raifing
: of the Parapet. '

SR
..!k

When all the lines' of the Works g,yp

traced upon the ground, the workmen . b@m
to break it.

. Becau(é
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Becaufe workmen, in fpite of any diretion
'to the contrary, are apt to dig perpendicularly,
‘the general: mode of digging -the ditch that
the neceffary flopes * may be obtained, is to
begm, nét immediately at the lines terminat«
-ing the berme and the.counterfcarp, butat 3 or
4 feet from and within thefe lines: when it is
dug to a fufficient depth, the more fkilful work-
men are then: employed .in cutting the flapes,
which -depend not ‘folely on.the nature of the
foil, as is commonly underftood, but alfo on the
height of: the flopes..- For.a demonftration of
this, fee page 18 of thefe Elements.. =

The excavation . might, however, be more
regularly made, and the neeeffary flopes more
eafily obtained, by digging in trenches of about
one foot in depth, making a retreat of 6 or 8
inches according to - the flope. required. (See
Fig. 3. Plate VI.). ‘Thofe retreats which may
ferve as fteps, and be of great ufe during the
.excavation, are cut by the more fkilful when
arrived at a fufficient depth.

Becaufe the advantage encreafes as the parapet
has the lefs flope 3 and becaufe the moft adhefive

N

* When common earth is uefd, the flope is generally recommended

to be equal to the height ; and when clay or loom, two- thirds of -
“the height : late €Xperiments, however, prove that when of clay or
loom, the baft may be taken only one-third of the height.
: " earth
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carth cannot’ long fupport itfelf, unlefs formed

w:th a ﬂopc of very gradual afcent ; it is “ufual
to give it a revetment, that is, ta line the para‘pet

with fids, fafeines, burdles, &, - T
e : : EERE R I PR
. Of So‘ds.‘ e

See A Flg 3 Plate VI

- The form generally gwen to the Sod, 1
that of a brick, in'length about 1 foot-and .
‘breadth about 1 foot, and in thicknefs~abou‘t 3
mches. 'Sods are laid! in. the fame manner as
bricks, that' is, alternately a beader and a
- firetcher 5 and the better to unite the Sods toge-
" ther, the greeri fide is ‘laid downwards; and
fmall pickets are drove through them. "

"The rows thould not bé placed horizontally af-
ter the common manner of brick work, but nearly
petpendicular to the flope: by -this method, a
firmer compaétion is obtained for the lining or
revetment ; -for when the €arth atthe top preffes
“the uppermoft row of Sods, inftead of difordering
‘that row, it preffes it- only:{o much the clofer
to the fecond, ‘the fecond to thc third, . and
fo on. :

“Thhe better -to bind tﬁc Sods Wrth the earfh
layers-of {mall twigs, if futh>ate eafily got,
fhould be intermixed, obfervlng tothy the thickeft
part of the twig upon the Sod; for this purpofe

alfo,
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alfo, brufhwood, broom, brambles, briars, dock,
couch, and even ftraw, may be ufefully employed.

. That the parapet may be the more fplid, the
earth as it is thrown out of the ditch, thould. be
trod or rammed down : unlefs this precaution is
taken, efpecially for the lower part of the work,
there is every reafon to fear that the lining, after
a very little while, will, if not tumble down,
at leaft be much difordered. L g

What glves moft trouble in the executlon of
the work, is the obtaining the neceffary ﬂopg:s,,j
and dreffing the Sods. The ﬂope being known*®,
fix a pxcket of fufficient height at each angle, ta
which give the flope required for the revet.
ment : from thefe pickets ftretch a ftring to
ferve as a guide for drefling the Sods, which
raife at every row along the pickets. ‘This pre-
caution for giving the neceffary flopes and for.
drefling the Sods, will, however, avail but little,
unlefs the Sods are carefully laid down and
united with the earth, which of all neceflity.
muft be rammed down,

- It is obfervable that:a firing ﬁretched hori-
zontally, whatever force is employed, is always
lo_wer in the middle than at thé extremities 3 aud,

.* Th; exterior ﬂope of the parapet has jn general for ﬂopd
abO“‘ the 3 Of the hexght, and ‘the mtenor flope about &
foptandahaff coe , ‘.
BT T fall
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ftild the: lower, as the firing has the greater
weight, and the extrémities are‘at a greater dif-
satice from each other: this aceounts for the
neceffity -of employing the {maller ‘cords, and
fixing intermediate pickets, when the diftarice
hetween the angles is in any degree great. -

s REMARK.

- Many deem the wedge to be the form moft
advantageous for the Sod, which muft be laid
‘with the green fide downward, and the point
towards the parapet : to obtain this form they
‘eut Sods of about a foot fquate, and about 3
“inches thick, which they divide aftefwards diago~
nally; each'Sod making two.

Of Fafcines.

‘ Fafcmcs are a kind of faggots, made of broom,
‘bruthwood, fmall branches of trees, &c. tied in
.25 35 4+ §».0r more places, and are of various di-
_menfions, according to the purpofe for which
_they are intended : they meafure, in length,
‘from 2 to 18 feet, and are from 6 to 18
) mches diameter: when the length exceeds
7 or 8 feet, by way of dxﬂm&xon, it is called
faacz on.
. Thofe employcd for burning the works of
. an cnemy, in which cafe they are to he pxtchcd
‘ over,
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over, are enly about two feet long ; thofe enih
ployed to fill up ditches, meafure about 6 feet 3
and thofe employed to -raife works, are from
6 to 18 feet; the moft advantageous length - is,
in general, deemed to be about 1q-feet.
Six men ate commonly employed in making
a fauciflon; two cut the boughs, two gather
thefe together, and the remaining, two bind
thera. It is deemed rather an .eafy tafk: for
thefe men to make 12 fauciffons in an hour. -
- They are made as follows: Six pickets ¢f
about 3 inches diameter, and about 5 feet. long,
-are ftuck at about one foot and an half in .the
ground, two and two, forming three littlg croffes,
at the diftance of three or four feet from each
other. ,
That thefe croﬁes may anfwer the purpofe of
treftles, or wooden horfes, they are to be bound
ftrongly together in the middle with twigs of
willow or birch. o
Upon thefe treftles the houghs (which are to
‘be previoufly cut or fawed of the length re-
.quired) are la1d and when a fufficient quantxty
is obtained, they are ‘bound round with withes
_from end to end,” at ;he dlﬁance of ﬁx or nine
inches from each atheér,

S a2 :iw.\ 3 i - B
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REMARK
The goodnefs of the fauciffon bemg neceffarily

the greater as the materials which form it are
the clofer to cach other, the binding them
firmly is a circumftance that requires the greatéﬁ‘
attention. |

In binding the fauciflon, the following expe-
dient may be advantageoufly ufed (fee Fig. 4.
. Plate VL) : take a ftrong cord of about 3 feet
Ioug, and to each end of it faften by the middle
a ftick of about 4 feet long; furround the fau-
ciffon with this cord, and whilft two men draw
towards themfelves the ends of the fticks A and
B, a third has an opportunity of binding the
fauciflon tightly. An infpetion of the figure
will be a fufficient illuftration.

‘T'o line with Sauciffons.

See B, F1g 3. Plate VI.

Fix a plckct at every angle, &c. with the ne-
~ ceffary flope for the revetment ; to which ftretch
a fmall cord to ferve as a guide for drefling the
faucifion ; thefe, to form a,revetment capable
of refifting the preffure of the earth, are laid in
rows and faftened to the ground, and to one
another, with firong ftakes of about 4 feet
long, drove through them at about 2 fect
afuhder; that is, 5 ftakes to every fauciffon.

That
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That the foundation may be the ftronger, the
lower row is té be fomewhat funk; and that
the preflure of earth may be more eafily refifted,
the ends of the feveral rows muft not come ex-'
a@ly over each other, but thofe of the firft row
fhould be covered by the middle of thofe of the
fecond and {0 on of the other rows.

REMARK

The goodnefs of this fort of revetment de-
petids much upon the ftakes that are driven
through the feveral rows of faumﬂ'ons, which’,
it is obfervable, acqmre, like all other elattic
bodies, a greater power -of refiftance by being
bent in a fmall degree; it will, therefore, b
advantageous to drive the ftakes, not dire@ly
downwards, but fome what inclined to the pa-
tapet, and to ram down the earth at every row
fo as to force the ftakes to bend a little. Be-
fides, the ramming down the earth renders alfg
the parapet more foﬁd

* ' Of Hurdles.

Hurdles are made of twigs of willows or
pﬁers, interwoven clofe to each other, and fuf-
~ tained by ftakes. They ‘meafure, in general,
from § to 6 feet in length, and from 3 to 5 in
brcadth and are deemed th. better the clofer

: L they
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they are wattled together : they ferve to confoli-
) date the paflage over muddy ditches, to lme
“works, &c.

To line with Hurdles.

Strong ftakes, meafurmg 7 or 8 feet m
length placed about 2 feet afunder, and in thc
diretion of the lme terminating the parapet, are ’
‘ta be driven fomewhat inclined to the parapet,
and about 3 feet in the ground: when the hur-
" dles prepared are laid along the infide of thefe
ﬁakes, the work is lined.

/To increafe the folidity of the parapet, and
the power of refiftance in the ftakes which fup-
port the hyrdles, the carth is to be well rammed

REMAREK |

- The twigs of willows or ofiers a-e recom-
mended to be interwoven with the ftakes dri-
ven in the ground; by this pracice the work
may be carried on more expeditioufly, and be
more of a piece. The revetment with hur-
dles, which is not fo common as that of fods
or fafcines; is, however, by far more advam:a-
geous : ‘
Sods have the preference for hmng the exte-
rior part of the parapet, becaufe the thot makes’
> lefs bavock in thefe than in fafcines'or hurdles:
- ' fods
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Pds alfo are pfef'erab)c for hl’uné ‘the in-
fides of embrazures, as they are not hablc to
take fire:

Fafcines and. hundles, on the ‘contrary, aré
deemed moft advantageous for lining the interior
pert, becdufe they are fuppdfed to be capable of
refifting the preflure of earth with lefs ﬁopc
than fods, and confequently enable the men
within to ftand and fire with more eafe the

lining of the interior part, when there is a bans

quette, need not begm fomewhat below the ho-
rizontal line, as is the cafe with thc lining- of
the ckteriof part, but within a litile below the
terreplein of the banquetie. See Fig. 3. Plate VI
There is no earth, however adhiefive, that does
not require the intérior part to be lined, when
there is a poflibility of doing it: the lining of
the exterior part may bé difpenfed with, when

it is aclay foil, or when the work is to be :

ﬁ‘aued
- Of tatﬁﬂg the Banquatte.

'I'he earth to f'orm the banquette, whnch is

conftruted at the fame time as the parapet, is
commonly taken out of the ditch : it is fome-
times taken within the works, which is advan-

tageous when the, parapet has but a moderate
- L2 height,

AY
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h:ight, -as by this the ground wishin becomes
lefs erpofed.

When the banquctte is hned it is commonly\
done Wxth fods. : L

Of the Excavation of the Dxtch aud the t‘axﬁng.
of the Parapet continued.

)

| ‘The cartb to' form the parapet and banque’tte,.
xs to be thrown upon the parapet, as long as it
:s po{ﬁble for the men within the ditch to reach
it ‘eafily ; When this can no longcr be done,
whilft fome of the men are employed to throw
"the earth upon the berme, others fhovel it
upon the parapet.

The earth at every layer of fods or fafcines,

is to be levelled, and be well trod or rammed
down : this precaution is not only neceflary to
render the parapet more {olid, but alfo to pre-
vent the earth from having too much preflure
apon the revetment.
. In a fteney or gravelly foil, the banquette and.
lower part of the parapet are to be raifed with.
whatever carth can be got; but the upper part
of the parapet is to be raifed with fine mould,
that the troops may not fuffer more from the
ftones flying about, than from the bullets of the
enemy.

Wheg
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- When ‘the foil requires fuch flopes for:
the ditch, as will not admit the pafluge but by *
leaping into‘it, a' few additional feet in depth
may be a confiderable advantage ; for if it does’®
not_deter the enemy from attempting the paf-
fage, it will at leaft force him to fil} up thé '
ditch previous to any attempt, which is an‘ope-
ration that takes up much time, and greatly ex
pofes him to the fire from behind the parapet ;
to obtain this advantage, it is probable tbat
more earth will be required to be dug than can
be difpenfed with in forming the parapet, ban-
quette, and’ glacns, and to prevent this earth
from beig of any ufe to the enemy, it is to b
fcattered about, fo that no little heaps may
be left. . ‘

When the foil requires great flopes for the
ditch, no advantage whatever can be derived
from giving it any additional width or depth: .
~the defects can only be remedied by pah-.
fades, &c.

In raifing the parapet, attention fhould be
paid that its dimenfions are fufficient to fecure
and cover the troops within the works: twa
reafons require that the parapet thould not be
of equal height in all its extent, the ine-
quality of the very ground upon which it is
conﬁru&ed, and the nature of thg circumjacent

ground,
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gfmund,swﬂaiph-' may be fuch as to oblige fome
parts to be raifed: higher than others, to cover
tfic. tropps. in front, flank, or rear,.agajnft an
egemy flatiased upon one -or more.emingncet.
- The  faliant  parts, thongh the- ground be
gier fo much pn a level, are commenly raifed,
at leaft ope foot mare than the reft, as being the
weeakor parts, and ta prevent the works from

being enfiladed by the enemy’s cannon.
w' That the upper part of the parapet, in fuch
¢iroumftances, may in its whole extent be ca-
pable of refilting the machines of the enemy,
.the bafe of it fhould be taken throughaut of an
equal width, and fuch as will anfwer to a para-
pet:capable of receiving any elevation required :
-and ‘though this pradtice ren:ders the upper part
unequally wide, and, confequently, in fome
"parts (uperfluoufly ftrong, it is-yet advanta-
. goous:as preferving a regularity within the work.
But the neceflity of raifing fome parts more than
“pthers, does frequently not appear till after the
~work has been traced, and even partly conftru&t-
~gd ; fo that it is more than probable that the pa-
-rapet will be too weak in thofe parts that require
greater elevation, if this circumftance has not
been attended to: the common practice of re-
-medying this defe, is to raife a freth interior
Part, anfwering to thofe parts that require greater
height,
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height, ard a5 much back within.ithe .work;
as - will, when added to the original - bafey
be capable ‘of- receiving a pardpet. fufficientlis
firong at the-upper part of it: this: pra&ioe;
which  isindifpenfably neceflary when the bri-
giml bafe: cannot ‘admit a parapet fufficiently
ftrong in all its extent, is however apt to.cree
ate confufion, lofs of time, and muchrirregulae
rity within the works. Téavoid this.inconvet
nience, it will be prudent. on all accafiofif to
take a greater bafe for the parapet, than what may

be expeéted to be requxred to gwe it Tulh'cqut
frength.

That the foldxers may ﬁre over thc pa.rapet,
the banquette anfwering to the parts that re-
quire greater clevation, muft be raifed of pro-
portional height.

When the wark is only expofed to the fire
of {mall arms-from a neighbouring eminence,
'3 row of gabions, as Fig. 5. Plate I, filled with
earth, is to be placed along the top of. the
‘parapeton that fide which is oppofite to the emj-
pence ; and upon thefe a fecond row of gabions
of a cylmducal form, if nece(Tary, to fupg}y
’ ‘the defedt. - A

Of
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- Of the Supenor Talus of P!unge

m‘has ﬁnac wb;ch is gmn Afaythe purpofs of
difcoresing: thp enemy :in h§s_,app:0mh and. of
mofe gﬁf&na}ly lgveumg at him, i is, in ge;ne;al,
k_lqwgd 0 have tweo mchcs for every foot in; th
height of the paga.pqq thus, fuppofing 3 parapet: -
to, have Gx fect interior height, then'.the fupe-
rigr falps or;plunge . will be-one. fpot, and the
exferior height fivefeet, This flope, tp be ad-
vaptageous,: thould be fugh as that the.enemy,

may be expofed at ;he very edge of t the dxtch

When the work is -conftruéted on a height,,
thxs proPort:on for the plunge is laid, aﬁ(}c the
praéhce, in fuch a cxrcumﬁancc, 1s to. gnve the
Parapet fach a plunge. as will dlfCOVCl‘ the ene;
my at the very bottom of the hill.

Of the Tools ncceﬁa;y B .

“To make fafcmes, hurdles, gabxons, pa
ltfades, and other matena]s for the conﬁruc-
tion of ‘field Works, a number of wooden
mallets, rammers, hatchets, J.nll hooks for
cuttmg boughs, carpenter’s axes, and turf
1rons* are 1equired ; and alfo a number of plcko )

i Spades anfwer the purpofe of turf-irons : as fods can be more
expeditioufly cut with turf-irons than w:th fpades, thefe thould ba
procurcd if poffible ; there are machines- ;n ufe that cut many fods
at once ; there is one at’ Chatham
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axes, {pades, .and fhovels for the excavation of,
the ditch,

Ja a ahy foil .the fpade ig preferable ta tht:
pisk-ax and fhovel, bothi te dig and threw up,
the earthy and in a dry or gravelly foil, the:
pick-ax and fhovel, whith are ]omtly rcqmred‘
claim the preference to the fpades |

To avoid the delay which muft be the confeg
quence when the. men are tmiy'providm! either
with a fpadc fhovel, or pxck-ax ; it will be ad-
vantageous to’ prowde fome of the’ men, if not
all, both with a fpade and pick-ax ; for when.
the oround is dry or-ftoney, whilft thofe whe,
are provxded with pick-axes are employ¢d ui

' g:ckmg the ground, the reft are idle. = S

The number and nature of the teols eannot:
eafily be aftertained ; it depends on the fort of'
matenals wanted and the dxmenﬁons of ‘the
Work to be conﬁrué’tcd fcarcxty, howeyer, caufes
dxfappomtmcnt and delay, and it fhould always

~ be-ohviated. _

REMARE

The precaution of taking the tools neceffary,
¢a form'entrenchments, though one of the mof}
jmportant things to be. obferved, is toa com=.
monly negletted by the generahty of young offi-

cers
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aers “ordered- upon -detachments. - Mr. Vauban
afceibés . to this ‘negle@t in the French, their
want- of - fuccéfs in defenfive operatibns : ' many
deéem it tootrifling a bufinefs to metit-their - ats
geneion, amtd others. think it difgraceful to be en~
Hombered. with”'the fpade and pxck-axe as thb
tomPanxcms of then' arms. : .

oot

Of the @antxty of cach Matenal

m?xW;ixen the fituation of the ground upon
whxch the Work is to be raifed, and the ftrength
of the detaqhment appomted for its  defence
}lﬁve determined its dlmenﬁons, the ncceﬁ'ary
matenals may eaﬁly be afcertained. ~

SuPPoﬁng the detachment to confift of 200
men, and that the work is a redout, of which
F;g Je Plate VI, reyrefeuts the plar_x, and Fig.
EN: Ihe ptoﬁle. ‘

',I‘he number of fauc1ﬂ'on§ requxred for lmmg
'the interior flope of the parapet, fupgoﬁng each
to have in length 10 feet, and one foot in’ dia-
meter, will be 169: for as each fide of the work
‘meafures 25 yards with a helght of 4 feet and
cach fide will require § rows of 8 faucsﬁ'ox;s
each, or 4o fauciffons ; and confequently 4 times
that quantity, or 160, for the whole interior
flope: each fauciffon requiring § ﬁakes, the num-
) Ler of ftakes will be 8e0. ‘]
’ "Thc
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", The number of. {ods. for lining the exteniar
flope of the parapet, fuppofing -each. fod-govhe
y.foot and ; long, 1 foot broad, and 3 inches
thick, will ‘be 5472; for as each. fids of thie
work meafures g5 feet*, with a :height.of.g
feet and 1, each fide requires 38 rowsof 36 fods
each, which makes 1368 ; and confequently.#
t;mes that quantity, or 5472, for the whole €X»
terior flope.
* The number of palifades requued for the
middle of, the ditch, fuppofing thefe to ba 6
inches broad, and to be plaged 3. inches afundsr,
will be 592; . for the length in the tmddle of
“the ditch on each fide mca{pres 111 feet, and '
requires 14.8 palifades ; and confecluently 4
‘times that pumber, or 592, W111 be the quan—,
tity required for the whole. '
The number of fraizes requxred, fuppoﬁng
thefe to be 6 xnches wide and placed 4 inches
‘afunder, will be 456 for each fide meafunng
95 feet, wdl regu:re 114 fralzes ; and confe-
quently 4 times that number, or 456, will be
the quantity requxred for the whole. The
whole. length ‘of the cxterlor fleeper will be 380
feet, and that of the 1ntenor ﬂecpcr will be only .
356 feet, 1.

- ¥ Ninety. five is the meafure of the le.ngtl; at the bottom ; at the

¢op it meafures only g1 feet; fo that the number 5473 is by fome
fgw fods tao many,

In

!
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. In calculating thefe materials, the work has
been confidered as inclofed on all fides, that is,
o deduion has been made for the entrance into
. No dedution, however, will.appear neceffary,
oonfidering that the excefs in fods and fafcines -
may be employed for raifing the traverfe ; and,
that the excefs in pahfades or fraizes, will fearcely
{ﬂpply the- defe@ that: is likely ta arife from .
accidents of different kinds.

The folidity of the par'apet, -bzinqucttc; and
®averfe, is about ggo yards, and that of .the €x-
cavation of the ditch about 557 yards, -which,
though lefs by about 33 yayds, is more’ than
neceffary for the conftrudion of the ‘work, fup-
poiing the interiof pat to be lined with fau-
¢iffoas, and the exterior flope with fods ; ‘for
the folidity of the f‘éucnffon will’ be about’ 43
‘ vard.s; jand ‘that of % seo {ods, more than what
pould be taken out of the ditch, were'it covered
with turf, which is'about 5 yards added to the
excavation, exceeds by about 5q yards the
quahtity 5go, neceffary to conftrué the work.
 This' excavation is, however, neceflary tQ
tender the ditch of fufficient depth and width ;
and to prevent the earth, which canrot be em-
ployed, from being of ufe to the enemy, it is ta
be fcattered about fo that no heaps may be left. o
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"R'EMARK "

That the feveral materials may be readﬂy '
found' without any hindrance to the workmen;”
they are to'be regularly laid up in feparaté arrange- -
ments § that is, the fafcines and pickets wanted"”
for the interior flope, within the works ; the pa<*
lifades, fraizes, falcines, pickets or fock, wanted
for the exterior flope, on the edge of the ditch’
without the work. o

Of the Tlme neceﬁ'ary to finifh Field Works. -

This depends on the dimenfions of the works, .
the nature of the foil, the quality of the mate- -
rials, the number of men to be employed, and-
on fo many other circumftances, that it is im--
poffible to afcertain, with any degree of precifion;-
the time required to finith a field-work,

The time required is, however, in general,
" determined to be the time neceflary to make-
the excavation of the ditch: this fuppofes io ju=
dicious a diftribution of the workmen, as that
thofe ordered for procuring the neceflary. mate-
rials, and thofe employed in fixing them; are.
enabled to keep pace with each other, fo as not-
to caufe any delay to thofe employed in thc ex-
cavaticn.

o : . . Expé-
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Experience proves, that one man, ina midz
dling foil, may very eafily maké an excavation of
g or 10 féet in oue hour : it follows, therefore,
that if 100 men are conftantly employed in the: -
excavation .of the -ditch of the redout, Fig. r.
Plate VI abou:t 17 hours will be raqmred to ﬁ-

mﬂ‘ lto . s
Of the Diftribution of Workmei.

The diftribution of workmen depcnds on the
fituation of the work, whether it 1s or is not
liable to be interruptéd by the enemy.

When expofed to Interruption or Surprize.

Two-thirds of the detachment ordered for thé
defence of the work are to be kept under arms;
while the otber third part are employed in' the
conftruction: that the men may work with
{pirit, the part employed at the work is to be
relieved every two or three hours:

This third part is divided equally: one half in
the excavation of the ditch and in throwing up
the earth ; and the other half in procuring the
materials neceflary, fuch as fods, fafcines, e
and in laymg and fixing them,

R E«
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| REMAREK R

! Dot
) That the work may be carned on thh expe—-
dition, &number of peafants fhould be procured;
if poffible, provided with fpades, pick-axes, &e.:
- -Some attention. fhould bé paid not to’ owetd
fatigue the men, that when relieved they may
keep alert.

AT
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¢ 0f the Attack and Defencc of er]d Worhs.

Nb operation ig fuppofed to reqmre miore {klli
and-grgater exertions of unremitted valotr _and‘
perfeverance than either a victorious attack or a
fuccefsful defence : hence it is pre~-fuppofed that
he who commands has great abilities, and that
thofe who obey have mueh confidence and fub-

“ordination.

Troops acquite confidence; not fo miuch
from what is told them, though ever fo
true, than from the faith they have in what
is told; nothing, therefore, fhould be of:
fered to their confideration but what is analo-
gous to the manner of thinking, and within the
reach of the conception of the generality. To
fpeak of the advantages of the angles for be-
ing this or that number of degrees; of a line
for having this or that particular.length, makes
ho impreflion on the minds of the men, from
theit not being able to appreciate the advana
tages which any of thefe things can procure.

Soldiers meafure difficulties by the eye; hence
it is that men within a redout with a parapet of
much elevation and great thicknefs,” however
ill fituated, have more confidence than if placed

within
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within any other work, however perfed, that
has a parapet of lefs thicknefs and elevation,

Though the difpofitions neceffary to be made,
and the conduét to be obferved, both before and
at the time either of an attack or defence of a
poft to render it fuccefsful, depend on many cir-
‘cumftances which are almoft endlefs in their
.combinations, it is prefumed; that an inveftiga-
tion of it’s firft principles; which cannot be
many, will neceffarily lead to fuch a general
theory, from whence rules may be deduced,
if not for every particular cafe, at leaft tor a
great number.

Of the Defence.

The defence is fuppofed to reqmre thore tas

lents and more precautions than the attack, and
not without foundation : confidering the confi-
dence derived from the prepofleflions natural to
thofé who a&t offenfively, and the circumfpec-
_tion derived from the prejudices attendant on
thofe who a& defenfively ; even the appearance
of a fault will produce irrecoverable ruin to
thofe who defend, while thofe who attack of-
ten fucceed by the moft hazardous difpofitions
and manaeuvres. This is daily evinced, for
fortune feems moft inclined to favour the affail-
-ants. ‘

M . o It



6 BLEMENTS: QF :-

(3]s, however, probable, that the liberalities
of : fortune beftowed upon the affailants mighe
bg-leflened, if more judicious difpofitions . wesg -
made for the defence. This knowledge, which
cannot be acquired but by an inveftigation of
the principles of defence and attack; is too ge~
nerally negleGted : confidering the ftate of things,
there 1s too much reafon ta agree with that ce-
lebrated military writer, that an officer, how-
ever brave, if ignorant, is generally forced to
gwe up the defence, whereas a madman even
‘fnav and’ does often fucceed in the attack,

" The firft obje& of attention in the defence of
a field work, is to difpofe the troops in fuch
order, and after fuch a manner, as to be able to
yeap every poflible advantage arifing fram their
~pymber and valour,

The evil moft to be dreaded is a furprize; to
decure againft which, precautions fhould be
taken not only againft every thing that an
enemy may: probably attempt, but aganft all-
contingencies.

Two extremes are to be avoided in the pre-
cautions taken to prevent furprizes: if the troops
‘are over fatigued, a very fhort time renders

~ them unfit to a& with vigour ; if to fpare the
men fome neceflary precaution is negleGed, the

- work may be attacked before the men can be in
a ftate of defence. -

A work
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A work may be carried by attacking it with
fuch a fuperior force, as will put it out of the
power of thofe employed in its defence to withd
ftand its firfk thock ; or by makidg fo 'many fue=
ceflive attacks as will at laft enfure fuccefs, by
gradually decreafing the number of defendants,

‘Maxims of Defence.’

MAXIM L

The parapet ought to be fo lined with ﬁlexi,
as that an enemy mdy every where find a re-
fiftance fuperior to his greateft effort. ..

MAXIM IL

The referve ought to be {o placed, as to infpire
confidence in thofe engaged at the parapet; and
be able to give them fuccour, when and every
where as it may be wanted.

MAXIM IL

To ftation as many guards and fentries as will
be neceflary to receive information of an enemy’s -
approaeh, time e¢nough to admit the troogs
being in a ftate of defence, before the poft can
attacked.

> I Of



e ELEWENTS 6
Of the Attack, : . Vv

A principal obje@® of attention both in the
-steack and defence of a poft, is not to ‘over fa-
‘tigue the troops with ufelefs movements, nor
Jkeep them any length of time under arms before
the alion begins nothmg 1s more lxkely to take .
away their fpmts.e

Magitis of thacm
MAXIM B AN
Make choice of the tmc, and mannei of 4

attack, moft likely to meet the enemy when | |
capablc of making the lealf refiftance.

MAXIM H.:

The troops fhould be in fuch prder as to ]
‘be able to engage the whole or any  part, |
as may be deemed convenient; and that the ¥
troops whichi are’ kept .in teferve, may either :
,-be able to fupport any : attack or to fecure 3 re~
treat xf neceﬁary

il t

FINTIS
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