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oppofite Front A H the Line G F, tarhe
infide of the Bsffion obferving where it
cuts CD, asin I, purpofely ta. carry
onone fathom fromItoL, afterwards
draw the Line ML N pavallelto F1, the
length of which from M to N, muit be
11 fathom; That done, make N O pa-
rallel to the flank B F, the length of
which from N to O muflt be 4 fathom,
Laftly, make O P parallel to F I, and
then all the void fpaceBM N O PC
thall be the extent of the Cazemates, a
well of the large Cazemares, as thole
which are more private. "

To make the Showlder or Ear of the
Baftion, draw upon the Line of Defence
PS 6 fathom from Etol, and upon F
G 6 fathoms alfo from F toV, then
joining V and T together, you have the
whole Shiulder or Ear FVTE which
muft be all one folid piece. . For the Ps-
ropet, of the firlt Cazimate, you mult
allow withia fide one Toife of height
from 3 to 41n thicknefs, with 8 firing
Places tor the planting of fo many greas
Guns, oblerving that the Parspets ot the
Cazemates,more efpecially all that which

I
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is mext to'the Gorge, and lies always hid:
from. the Be/feger!, db not l"equite q
length and thicknefs fo precife.

-~ A Ravelin-1s aBulk of Earth almoft-
like 2 Bulwark, cut off, lying beyond ‘the
Ditch for the covering.of the Curtain,
Bridge or Gate, and is {urrounded with |
Watery and feparated from-the Fortifi-
cation by the breadth of thewhle Digeh 5-
itis ratfed’ but a licele height above the
level of the Grownd 4 towardsthe Enemy

tis built with a Rempier and Brea-work,

bus ‘lies- open towards the Forzification.

M

PLATE II

The Raz'ﬁng of Cittadels with ﬁw
Battions, which are buils upon the

W alls of (ities.
‘W H E N Cities are well peopled,
" and that the nature of the

Grownd will fuffer 10, ’us ufual ro lay
the Cittadvls towards the oren Field, to

h 4 prevent |
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prevent the ruining of the Baildings of
the place 5 fo then after you have agreed
upon the number of Bstions, as here for
Example upon five to make a Penragon,
Divide one Courtain of the City A B,
into 4 equal parts, of which A C com-
prehends three.  This Querture being
defigned at the Point of the saftion D,
draw the Circumference EFHGF that
you may have the five idcs ol the Polygon
EIIHHGGF,and F E putting he
Point E direétly where the Crrcumference
cuts the Center-line of the place, which
pafles through the Point D, Y his will pro-
duce two Baftionson the City fide, and
three towards the open Ficld,

This Cittadel will be finithed afrer the
Rawmperts, Paropets, Motes, Covert:ways,
and their fopsing Paropets are compleated,
as allo a Ravelin juft before the Gate.

OBSERVATION.

Remember that you are always to
throw down the Defences of the City
onthe City fide, to the end that if theln-
hiabitants thould happen torewvols, or the
S ~ Enem)
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Enemy to become Malters of i, they
may not be able (o make any sdvantage
of their own Fortifications, efpecially the
flanks Land M, which muft be ruin’d,
continuing their Faces in a Right Line,
and {loping down the Ramperts to the
Mote of theCittadel, tothe end fhe may

be able to command the whole City,
Obferve moreover, That there may
beagreat [pace between the Mote of the
Cittadel, and the Houfes of the City 5
for this fpace is of great importance vo
prevent any defigns which the Citizens
may have upon the Citzadel, as not able
to approach undifcovered, or without ¢.
trenching themlelves, "

PLATE III
| of {rregq/a( Fortifications.

gl N C E moft Citiesare of an irregu-
\_

) lar Figure, ’tis evident, whar great
Y, or rather meceffity, there 1s ofchis
part.
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part, I fhall comprehend all the matter
briefly, but plainly in the following
Heads.
Firft, Such Figures ashave not their
Gides and Angles equal to one another,

are called. Irregular.
Now foraimuch as the Forms of

Towns arefo various and fubjet to fo
maagy Cafes, their Fortification cannot be
compreheaded under certain Rules, nei-
ther can the Principles of Regular Fortif.
c«tion be exaltly oblerved heres It is
cherefore requifite that the  Engineer
make a Map or Draught of the whole,
with all the ways, Paffages, Rivers, Pools,
Euc!afare.f y and all other matters fit to be
known, and then confider what Defigns
and Works he fhall think moft frtana
proper for the place. Tothisend let him

knoow,

1. The fime Laws and Muxims for
Regular Fortifications, {tand and be
force, asfor the frregular 5 and that the
nearer an Irregular Figure COMES (02 Re-
gular, the fFronzer and better 1L 1S,

2. That none of the inward Ang"lz; ot

his Fzgwe be lefs than go degrees; if lefs,
then
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then they muft be changed by making
the Point ghe outward Point of a Baftion.

3. ‘That the Angles of the Baftion'be
not lefs than 6odegress.

4. That the Line of Defence, or fide
of an {rregular Eigure, muft notbe maore
than Mufgquer-fhos.

s. The Sides of an:Irregular Figure,
which is too long for two Baftians, and

' too (hort for three, may be fortified with
- {wo great Bulwarks,

6. When the fide 15 above 70 Rod,
there may be a Ravelin ereCted berween
the two Bulwarks, or a flac Bulwark
built between. | |

7. When an Angle of the Bigure is be.
tween 80 or go degrees, it ought to be
fortified with a Horn-work.

8. All the differences between Regular
and Irregular Fort:fications, confifts en the
reifying the Sides that are too thort or
too long, and altering the Angles that
are too little, by cutting off trom the

length, what is too much, or adding to
it, what is neceflary, to make them in
their yuff and srue progortions, asinthe

Regﬂlar.
| More
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More Rules might be given, but there
being (o much variety in this fort of For.
t:fications, the Engineer muft pra@ife by
himlelf, by drawing feveral Plats of srre.
gwlar Places, and fortific ihzin.  And he
fhould alfo perufe all thic Zocks hecan get
of this Sabje®, as Marolos, +. ‘ach,
Digen, Dilich:us, Travaxde Mars, .
wh.re he wn! find variety of Examples
which wi'l help to iaform his Fancy,and
reétifie his Judgment,

For the Raifing the Ramparts, Paropets
and other #works, you muft obferve the
fame Rsles, and proceed in the -fame
Metizod asin Regular, and no otherwife,

A Is aRegular Baftion, and here I (hall
oive one KRale to find the Capizal Line in
all irregular Angles, v/z, Attheend of
each Courtain, asated, crofsan Arch at
candf, and draw the line ca, which
(hall be the Cagital Line, which may be
about 243 Feet, alittle more or lefs, and |
the Gerges may be one hundred forty five
or 150, Feet, orthereabouts, N

B.Is a dwsile Bajiion,ihat is,upon thePlane
of thegreat Bafion another Baff.is built up:
it higher :This hath the ufe of acsvalier,

| and
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ind overlooks the € ampagne 3 there I“My
be about 12 or 18 feet left between the

paropet of the lower Baflion, and the foot
of the higher Baftion. |

C. Isa Baflion compofed, thatis,when
the two énterior Polygoms are much un-
equal, then the Gorges will be unequal,

D. Isa Baftion detormed, that 1s, if
one of the fmterior Polygons be lofhort
that it can have no Demigorge. |

E. Is a plat Baffion, that is, if the
diftance from the Points of the interior
Polygon be double to the ufual length,

F. Is a forked Baftion, cut off witha
Tenaile, that is, if the Angle of the Fi-
gure be le(s than godegreess and be-
caufe of warer, or fome other Accident,
it cannot be changed, then you may cut
off the Angle, and joyn it with a Tenaile.

G. IsaBa;?z'm cut ﬂjj‘, that is., fepara-
ted from the Rampire, lo that its Gorges
are in a Right Line with the two Points
of the flanks H F.

H. Is a Demi Baftion, that 1s, {uch as
have their Gorge and Capital equal, and
its flank half of the Gorge.

I: Isa Platform upon ansaward dﬁgk,

for
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+*

for the placing of great Guns ta Icour the
Ditch.

L. Isa Moant wpon Pilesfor a Corps da
Guard, with a Paropet, like that of the
Qutwarks, Canmom-proof, neceflary 1o
hinder theUnderfarprifes when the Mote
is frozea.

M. Is an indented Line, often ufed
upon the Bank of the Cownterfearp, o
upon a River.

N. IsaConnter- GaardorDemi-Bfion |
built in fome watry place before the main
Baftion.

O. Is a scillen, or a Tesail with 2
Breaft-work placed in the Mote, called
alfo a Coanterguard.

P. Is a Bonnet, that is, an advanced
Work, like a Ravelin, {ometimes placed

on high Ground, lometimes onlow.

0t
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Plate 1V.

For the Conftitution and Ground-lines
of a Fortification, {fome things oughtto
be known for givens The things here,
f1id to be given, are thofe Data’s, which
askilful or experienced Engineer knows
to agree beft with the Rules ot Maxims
before mentionedsand from thefe Dsts’s
once ordered, the reft of the Parts, in
proportion, follow fureand determined,
according to the Reafon of things givens
for which-ufe the Two following Tables
are made, by which may be laid down
any Fortification vequired: The propor-
tion of the Lines, lerving for any form,
the quancity only for the Royal, the
Numbers.ate Rbynland Rods, and Cens
tefmes of a Rod of 12 Feet,

Firft
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.

LMMELCY.

iV 42 761 60 §$7 12

24[15 83 7 7408 93136 oo

Vv 52 34,67 95412 77l17 -331 9 0913 i0} 36 o0
VI 62 3916 39113 19}18 91}10 0714 02| 36 o0
'VIIL 72 68 I 63 o©07(13 g3{20 o3]10 83(13 8936 o0
~Vlill 83 15163 64'13 82121 29l11 44|13 27136
IX 83 70|64 10j14 o05{22 9911 61,12 -41 ] 36 oo

X 1103 38)63 89(13 o4lrg o712 oo0liz 41|36 o0

XI | r1g4 14|64 33|14 16|24 4912 0014 02|36 oo
XIl | 124 77 164 39l14 a9i24 8slt2 oofrg .22 36

Second Table for the Lines.
Semeds- Potygm Gorge. |Capital.\Flank. |Secomd | Cour:in.
! ameter. nrer. Elank, L

Vv 1738 14 B 9120 o011 8 o00(c6 14|36 o0
'V 48 9 ' §3{10 2621 03\ 9 O00|Io 81 36 00
V1 59 58 1ot 8laz sy ooltr 86) 36 o0
VI 47 59 4211 71|ty 31l ooj1z o3| 216 o0
Vil ]} 73 6o 160 31‘ 16124 48|12 ool 67 |36 o0
IX 1 90 3161 77112 39|x4 6412 Ocl12 95 { 36 00
X 10T 84162 94113 47,24 66112 00l|3 901} 36 00
Xl 1113 38163 ogo|13 95’14 76{1r ©Ooft4 63| 36 00
Xl 134 77862 ¢$9l1g ] Bsl12 o0 |y 23136 00

I ——————ey " e . e e e,

24
T4
24

24
24
24
24
24

00
00
o0
Qo
00

QO

CcO
00

QJ

Face.
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How to Delineate any Fort, accordimg
to the Proportions in thefe Tables.

1. Tomake a Square Figurey a Pen
t4gem, Hexagon, Heptagon, &c. Having
no Seale or Seir, then you may make
a Scale large or (mall, as you defign to
make your Polygons dividing it into ten
equal Parts, and every 1o0th. 1nto ten,
then the scale will be divided into 100
equal parts, then fuppofing each part
{ubdivided into 10, fothe scale will be
1000. Plate 4. Fig. 1.

2. To delineate agreat Royal, accor-
ding to the proportions in the firft Table,
take out of that T4ble the Semidiamerer,
or Radiws, of that Pelygen, which you
intend todraw 5 (for Example, an Hexa-
gon 3) which is 1n the Tavle, 62. 39.
that is, 62 Kods, 3 Foot,and 9 #enths of a
¥oot, or 62 Rods) and 39 Centefmes of
a Rod, which take off from the Scale, and
defcribe a Circle, as 1, 2, 3, 4, §, 6.
asin Fig. 2. Plate the 4tb.

3. Take off the scale the ]ength of the
interior Polygon, 62. 39. or fide of the

Figare,



(147)
rignre, which the Table fhews that dj-
tance, apply it to the Circumference, 4,
5, 6, 7, 8 or gtimes, as the Polygon
is that you intend to draw, whichis 8

times in the Hexagon ; draw the blind

lines from the Centre, and through the
feveral Divifions 1, 2, 3, 4, 5, 6, and
Line from 1 to 2, and from 2to3, and
from 3 to 4, and fromg4 tos, and from
y £0 6.

4. Takeoff from the Scale, the Capital
Line, 18, 73. as in the Table, and fet
it off at all the 4mgles of the Ground-plot,
viz, from 1to2, and from2to 3, .

s. Take the length of the Gorge, 13,
79. from the Teble upon your Scale, and
et it off from 1to7, and from 6 to7 3
and on the two points 7and 7, raife
perpendicular Lines, as 7, 8. and 7, 8.

6. Take off from the Table, the length

of the Flank, viz. 10. 07. upon your
seale, and (et itoff from 7 to 8.

7. Draw the Face from the uppermott
L 4 part
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part of theCapizalLine d. to the uttermoft
part of the F/ank 8. and fo for the reft of
the Lines, they are eafily fet off, and

transferred from thele, and fo the
Draught is finifhed.

Thus you may by thefe Tables, witls
a Scale of equal parts, delineate any regu.
lar Figure, two leveral ways, according
to the firft or fecond Table, and by the
Rule of Three 5 thele Tavles may ferve for
any Proportions.

But thele Dast4’s may be varied with.
out prejudice to the Maxims of Fortifica-
tion, and the Conftitution of the Growsd-
{ines will be various, according tothe
Experience and Opinionsof feveral En
geniers : Therefore I (hall fhew the Con-
ftitution, and making the principal
Ground-lines of any Fortification, in feve-
ral ways, ufed by other more famous and
modern Authors.

And Firft, of the Dutch or German
ways, who, although they have filled
the World full of Books, of feveral ways

of
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of Fortificationyet Maralois, Fritach,Gold-
man, and Dogen, all agree, to make the
Courtatn 36 Perches,ot 432 Rhinband feet
the Face 34 Perches or 288 of the afore-
faid Feet, {o that the proportion of the
Cowrtain, to the Face, 1S as3 to 2 the
Angle forming the Flank,is always 40De-
grees; the Angle of the Bulwark is halfthe
Angle of the Figure, increaled withyrs
IDan'H; Goldman, Maralois, and Fri-
tach, agree in the Angle of the Bulwark 5
but Doger makes the Angle of the Bul-
mark, €qual to 4 of the 4ngle of the Fi-
gwre 5 {othat all the Data’s are very near
the fame, with thofe the Authorhath
laid down before.

Yor Euglifb Authors, Ifhall only men-
tion Mr. Norwoed, who 1n his- Maxims
differs very little from our Authors the
Dutch Fortifications being then moft uled.
And Sir Fozas 2door, who was an able
Mathematician, and well experienc’d in
this Art 5 after he had thewed the (cveral
ways of all Modern Ewgesniers, faith,
That the intericur Polyson 1s moft agree-
:ble to Pradtice, being roo09. to take
233 Feet, for the Capital 200, for the
Gorge and Flank, and "6c0o for the Cour.

| L 3 tainy
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tain, fo that he agrees with Adanaffen
Maller, Author of Travax de Mars 5and,
fora general Rule, take, faith he, 1of
the interior Polygon, for the Capital’ of
it. for the Gorge and Flask , where
there 1v no {econd Flank, and where
the Flank and Capitalftand atRight Axgles.

The Emperor, Ferdinand 1L, fets
down (a5 Schetus that learned Jefui
faith ) an Univerfal way to liy down
the Zinzs of any Fort, viz. to dwide the
IRteriour Pslygon 15to 22 parts ; o' thele,
take § ror the Gorge, 8 for the Capita,
and 4 for the Flank 5 or {uppofling the
Polyzos to be divided into 1c00, the Ce-
pitzlis 363, the Gorge 227, the Flan
181, this proportion is good, and for
fuch as are not well skilled in Zrigonome-
try, may very well be uled.

Of the Tralian Fortifications.

Firf, of Sigmior Pietro Sardi, who
makes the intexior Polygon 800 Penetian
Feet, his Gorges and Flanks 150, and de-
termines the Face of the Baftion, by the
- L3 Line
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1ine of Defence, railing which in asquare
or Pentagon, fills uponthe 102h. part of
the Courtain 5 10 a Hexagon, onthe 42h,
part5 in a Heptagons Oltagom, Enne-
tgom, onthe 3d. part, in all above on
the half, to lay this down: {uppofe an
Hexagen, whole intertor Polyzon 1s 1000,
then 187 will be the proportion for the
Gorges and Flanks which prick off, from
4 to 7, and from 5to 7, and raiflinga
Perpendicular at 7, fet off the fame di-
ftance, from 7 to 8, for the Flemks:
then for the Face 4, d. divide the Cosrsain
7, 7, into 4 parts, and fet off: from 7
to e, then laya Relerfrome, to 4,and
draw 4, b, for the Face 3 but had it been
Square or Pentagon, then 7 ¢, had been
: of the Courtain, if1chad been an Hep-
tagon, Oftagon, Enmeagon, then 7, e,
had beensof the Courtain, if aboves
from the oppolite Flank,

Ls 2. Tene
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2. denfini, in [mall Forts abovethe
Pentagon makes the Gorge and Flanke-
qual, and both a7#h. part of the imte-
iy Polygon, and the Face in’ all Figures
one 3d. of the faid Polygon. To draw
this : Suppole a Hexagon whole snterior
Polygors 5, 6. is divided into 1000, the
Gorge and Flank will be as in the Taole
143. the7¢h, pare, which fet oft from
¢to 7. and from 6 to 7. and railing 7,
8. at Right Argles, fet the fame diftance
from 7 to8. then take Ipartof p. p. and
fetting one foot of theCompaffes in 8. crols
the Capital Line ud. and draw 8 4.which

do to every Bsffion, tillallbe finifhed.

Of the French Fartiﬂmtiom.

The chief of thefe are 22, de lz Mont,
and Manafjon Maller, both thele divide
theinterior Polyzon into 5 parts, and take
one for the Gorge, and alfodivide the i»

gevior Pslyzom 10to 3 parts, and take ong
for the Capital Lines only D2 la Mont

tekes 4 of the Courvain for the Flank,
- | 0 and
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and a4, Mallet makes the Angie of the
Flank and Cowrtain to bg 98 degrees,
(leaving no fecond Flank,) and fo lays
the Cowrtain more open for ufe, and yet
not fo much as to the fujbe& it to ruine
of the Beliegers. | o

I muflt not forget D. ¥ille, and Far-
neiers, Who divide the interior Polygon
into 6 parts, one for the Demigorge and
Flank, both being equal, and at Righs
Angles, 1 the inferior Polygon be 1000,
the Gorges and Flanks willbe 166, ~
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By this Table following may be lad
down sny Fﬂt:ﬁcatian ) according to
thefe Authors,

Capit.) Gorge Flawnkicoursrin

Eritach. 400 | 220{ 200 560
Dogen. 35T | 167} 200 666
E:rpersy. 363 | 227 181, 546
P. sardi. | 187 187 026
Tenfini. | 143 143 714
G. Maris. 125 138 750
De lg mont. 243 200! 150 600
2Maneffon 333 | 200{ 200 600
Fren. Congacfl, 200| 240 600

Furmeir, &c, i 228 | 166| 166 666

Ia this Table you have the proportions
for the Cdpit;!, Gorge Flank , and
Courtain, luppoling the length of the #s-
terior Polyson 1:c0. Englfh Feet, ac-
cording to thele ieveral Authors. But
if the énrerior Polyr0n be lels than a 1000,
the Preportion in this and the former 7a-
bles may be reduced to any other Polygos
| required,
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required, by multiplying the length
given by any of thole Nwumbers, and

- cutting of the 3 lak places.  Example,

- A Polygon givenis 750, what fhall be the
length of the Capital, Gorge, Flastk,
and Co#rtain, according to zny of the
aforefaid Authors, For Exsmple, to De
la pome,  multiply 750 by 333, gives
249 Feet for the Capital, fo for the Gorge,
ti:en muliiply 750 by 2¢o. and there is
159, for the Gorge, then multiply 750
by 150, and there will be 112 for the
Fiinky and after the fame manner 450
for the Conrtain. And thus you may
propostion any of thefe Authotsto any
interior Polygon, which muft not exceed
200, nor be lefs than 5co, toriflefs, your
Fore will be fic only for Cittadels,or Field-
wsrks, but if more than 8oo Foot, too
big tor a Fort-Reyal, and muitbe well fto-
ted with great Guaus,

I fhall mention enly Count Pagan's
way which wasore muchapproved of.
here in Exgland ; he was indeed a great
Mathematician, and well experienced by
nany Campagnes and .Stfgf:, he works,_

by
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by the exterier Polygon, and his chief
Propertions are in the following Table.

Exterior Polyg. 1200 1080 1000 960 820 720 6oo

she balf. 600 840 s00 480 410 360 300
Lengihof the 425 :64 334 30 375 234 164
- Courtain. 212-,:i 182 167 152 137> 117 &

ngﬁzp”‘ 180 180 180 180 Igo 144 138

l.tﬂgtbaf:be'me. 364 336 308 288 242 222 200

&Fﬁeﬁﬂ”} 212 192 162 162 162 g

To draw a For¢ after this way, draw
the exterior Polygon C. D. divide it into
two equal partsat E. whieh fuppole 600
each, and raife the Perpendicalar E. L.
upon which fet off the length ofthe Per-
pendicular 1n the Table, videlicet. 180.
which will' termtnate 1nths Poime F.
then from either Poime D, and C.
draw Lizes to Y. widelicet, C, F. and
D. F. then lock 1n the 74ble for the
length of the Face, viz, 364, whichfzt
off from C. to I and trom D. to K.
then (meafure out the length of the Conr-

taimy viz, 21z tromL, to H. and G
0%
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or cl{e)take out the Compl.ofthe Lise of
Defence, viz. 217 and fet it off from
F. toH. and from F, to 1. then from
H. and 1. and from G. K. draw the
' Flank. Thus following the fame Methiod,
from each Bafe or exterior Polygon, you
- may draw any Fortification 5 but o for-

tific a Square, the Propertions muft be al:
tered thus.

Bafe o exterior Palygon..600 §50 640 §20
Pcrpendickldr——--——'-lél 145 173 137

Face =364 326 384 296
Compl ———222 21! 243 121I°

-

And may be drawn bythe foremen-
tioned Directions.
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Having now [fet down the [evers)
ways for layiﬂg dowr  the Fup.
damenta: Ground-line, from the
moft  confulerable Engeniers of
this Age. I foall bere  fhow
how to draw out Mechanically, in
the Tield, any Regular or Irreqular
Fortification, eutber from  the

Extertor or Interior Polygon,
according to Count Pagan.

And firft, from a Pentagon to a fraight
Line from the extersor Polygon.

The Bafe, or exterior Polygon a. ¢,
given, divide as in Plare the 425, into
equal partsin the Poizt b, from the Point
b. raile the Perpesdicular e. b, of a
fufficient length, then divide 4. 4. the
half Bafe into 3. 6. or 9. equal parts,
and take thereof ; for the Perpendicular
b. d, fo is d. a Point, through which
draw the Lize 4. d.andd. ¢. which done,

dr-
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divide the Perpendicalar b.4. into 8. equal
parts, and make 4. 4, and 4. £, equal
t0 9 of thofe parts. then from the poiats
b and £, let fallthe Perpendicalars h. g,
and f. p. tillthey cut the Lines 4, f. and
¢, b, 1n the Points g, and p. thenjoin
the Points a. g. h. and f. p. ¢. and fe
you have 4. g. and ¢ p. for the two .
Faces go b, and f. p. for the two Flanks,

and A, f. for the Cowrzain of the Fortificas
tion, Plate 4. Fig. 3.

- From a Square to aPentagon.

The Method of this is the fame ag
the former, only inftead of dividing the
half Bafe 4. ¢. 1nto 3. &. of 9. and ta-
king the; thereof for the Perpendicalar,
vou muft here divide the hall Bafe 4, <.
18to 1§ or 30 lengths, and let off4or 8
for the Perpendicnlar 4, 6. and inftead of
dividing the Perpendicnlar d. 6. into 8.
you are to divide it into §, and of thefe
parts, you are to fet oft 7 upon both

the Lines d. f. and d. b, and thisisall the
differenc,

Or
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- Ornote, thathaving raifed your Pey.
pendicular.take any mealure whatfoever,
be it Pole, Staff, Line or stake, and
~mark out 3. 6,9. 12. 15. 18. 21. ¢,
upon the Line a. ¢c. to the Posnt /. upop
which Point ereta Perpendicalar 1, |,
equal tojof <./ fo isk. avifual Point,
through which isto be drawn the Lise
4, f. cutting the Perpemdicalarc, e. in
the Pointd. and e. a vilual Point, through
which is to be drawn the Liwec, b, then
proceed as before directed for the Penta-
- gon s butfor the Sgasre inltead of mar.
king out 3 lengths upon the half Baf,
you muft here mark out 15 for the Liae
a, l. and inftead of : you muft allow 4 of
thofe Parts for the Perpendicular k. .

~To do this by the interior Polygon, and
that from the Square and Pentagon, to
a Right Line,let the interior Pelygon given
be A. B. which divide into 12 parts;and
make 4. e. 5and 4. 5.} for a Square, and
a. k. for a Pentagon, pi k. /. and p.i.g.
right Asgles, and proceed as direéted
before, Plste the 4th. Fig. 4:

Note
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Note alfo that the exterior Polygon
{hould be about 1 150Feet never lefs thant
1024, nor more than 1280, that fothe
Line of Defence, may not be too lhort,
nor longer than a Mufhuer-fbot, and that
the Angle of the Baffionbe not lefs than
6odegtecs; but where eitlier the scits-
atson-of the Rlace; or the old walls or Ram-
piers of 4 Town will not admit any fuch
equality either of Bafes or Amgles, then
the Engeniermay either open or fharpen
his Ahgles,orlengthen or (Horten hisLikes
as necefliry fhall require;

Plate the Sth,

Here not the Encampment is figuted
with Paces, and the Prefiles with Feer.




(162 ) ’

g ety

“ﬁ-

GUNNERY.

PlatesIV.V + VL VIL VIIL

Qf the Names af the Princ: pal Mem-
bers of a Piece of ORDNANCE.

I. Defin. CANNON isalong

- round Body, either of
Brafs or Iron, formed and made hollow
by Art, and proportion, to offend afar
off, with a Ball of Iren, Stone, or any
artificial Subftance, charged with Gun-
Powder in its charged Cylinder, which
being fired, in an inftant performs its
defired Effe@.  This Machine was inven-
- ted
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ted by an Eugl:[bmw and firlt put in
pradtice by the Venctians againit the Gea
nowefes at Chiesza, Anwo ¥379.
2. The fuperficies of the Metal, is the
outfide, round about the Piece, -
3. 'l‘he Body is the {ubftance of the
whole Mafsof Metal, -
4. The Chale s the concavnty of the
Piece, inwhichthey put the Charge,
5. the Muzzel is the extremity of the
Chafe by which you load and unload the
Piece,
6. The Calibre is the Dlamcter of thc
Muzzel or Mouth. |
7. The Touch hole 15 that little pene,
which paffeth from tthan'vexSﬂp:rﬁcm
to the very Chamber of the Piece, made
to give fireto the Powder within; that
which enclofeth the extremity of the:
Chafe about the Touch-hole, 1s called
the Breech or Coyls . = |
8. The C:zfméel s the Pammel at the
Breech or C:)y . ,
- TheTrunnions are plcees of Mettal fix-
ed unto the exterior [uperficies ot theGun,
on which he moves in the Carrtage, -~
The Body of the Piece, is thar whlch,
M 2 15
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is comprehended betwixt the Center of
the Trannions and the Cafcable,

The vacant Cylinder is comprehended
betwixt the Center of the Trunnions and
the Muzzel, )

The Frees or Muzzel-Ring, is that
thick Cornifb which incompafieth the
Comvex Superficies, or the Piece,

The Difpart Line of the Piecey isthe
diference betwixt the Semi-diameter of
the Mazzeland Bale Ring. |

The vent of the Piece.s the difference
betwixt the Dismeter of the Shot, and
the Mouth of the Piece,

The Chamber, or charged Cylinder, is
that part of the Chafe towards the Touch.
nole equaily large, not narrower inone

place than 10 another, and doth contain
the Pewder and Ball,

Howto know the different Fortification of
& Piece of Ordnance.

In fortifying any Piece of Ordnance,
there are three degrees cbierved, as firft,
Leg:timate Pieces, wheih are thole that

are



(165)
are ordinarily fortified ; fecondly, Baflard

pieces, whichare iuch whofe Fortifica-
tion is leflened 5 thirdly, Doable fortifizd
Pieces, or extraordinary Pieces,

The Fortification of any Piece of 0rd-
zance is accounted by the thicknels of the
Metal at the Touch-hole, Trunnionsy and
at the Muzzel, in proportion tothe Dia-
meter of the Bore.

The Legitimate Pieces, or the ordina-
vy fortifisd Camnons have ] at the Touch-
hole, § at the Trunnions, and } at the
Muzzel, ofcthe thicknefs of the Bore, 1n
thicknels of the Mctal.  Baftard Canaons
or leflened Canmons have ? at their Touch-
hole, or 2, and i at their Trannions, and
at their Muzzel: The Dosble fortified
Cannons have full one. Diameter cf ihe
Bore in thicknels of the Mectal at the
Touch-hole, and i§ at the Trunnions, and
Lat their Muzz:l,  Wowall double for-
lied Cwlverins, e, are 1 § at the
Touch bhole, 3 at the Trunains, and?,
at the Mozzel, and the Ordinary furts-
ﬁs’d C!&[I'Him, 31< foriified cvery way
2s double fors-fizd Cannons, and letizned

M3 Culiering
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Culrerins as Ordinary Cannons in all re.
{pect,
. Homw to know how mach Pamder 15 ﬁt ﬂr
Proof, and what for Service for cm;
Piece af Ordnance '

For Cannon take‘of the weight of
their Iron Bullet cf good ‘Cora Powder
for Proof, and for Service} the weight
of the Iron Bullet 1s fufﬁment efpecially
for Iron Ordnance, which wdl not en-
dure fo much Powder, as Brafs ones will
receive by ; 1n weight. For Culverins
allow the whole weight of the Shot foc
Proof, and ; for Service. For Sakers
and Falcons takei’;-of the weight of the
Shot, and for leiler Pieces 1he whole
Weight may be ufed in Service, until
they grow hot s but then there muft be
{fome abatement made at dif¢retion, and
take }; of the Welg‘lt ofthelr Iron Bullet
for Proof X , .

T 0 know what Bullet is fit to be nfed in any
Piece of Ordnance. '

TheBullet muft be fomcwhat lefs than
| the
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the Bore of the Gun, that fo it may
have vent in the Dilcharge : fo Authors
affirm, that ; of an Iach lefs than the
Bore, will ferve all Ordnance 3 but this.
vent istoo much for a Faleon, &c. and
too little for a Cannons therefore Iap- -
prove them not, but commend Mr. phils
lips’s proportion (fet down in his Muthe-
matical Mannal, page165)to your Ule,
which is to divide the Bore of the Gun

into 0 equal parts, and let the Diame-
ter of the Bullet be 2 thereof,

Of the Qualification of an able Gamner ,

and nece[[ary Operations before Sbéotiﬂg,
and in Shootirg,

A Gunnerought to be a Man of Coye
rage, Experience, and Vigilant; he
ought to havegood skill in Arithmetick,
to know the extra@ion of the Roots, &.
He ought to have skill in Geometry, to
take heights, diftances, & to know
the Divitonsand ule of his Circle, Qua-
dramt, and Quadret s to kaow how to
level and to lay Platforms, and to raife

M 4 Batterics.
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Batteries, He muft know the Names of alj
forts of Ordnance, their Weight, the
height of theBore,the height and weight
of their Shot, the length and breadth of
their Ladles, how much Powder to ule
for Proofand Action ; the Shots Level,
and the Shots Random ; He muft know
the Names of all the Members of a Piece
of Ordnance; he muft alfo know the
length, thicknefs and breadth of all
manaer of Carriages, and muft know
all the parts thereof, viz. the Cheeks
or Sikes, the Ax-tree, Spokes, Nave,
HoopY, Tramfomes, Bolts, Plates, Dyraw-
ing-Hooks, the Clout, the Hole for the
Linfpin, the Shafts, the Thill and Thill.
Bolt, the Forelock and Forelock Keys, Cap.
fquares,the Forelock pins and’ Chain, the
Pintle and Bolt-nole, Fellows, Nails, Fel-
low-bars, Stirrups, the Rauts of the wheel,
Dewledoes, Bed Conies, Leveres, Hand-
ferers, @vc. He muft allo know how to
make his Zadles,Spunges,Cartridyes, whe-
ther of Paper, vellum ot Canvals, and
to have by himFarmeresof all forts, Shees-
skins undrelt to make Spanges, Powder,
Shot, Needles, Thread, Pafle and Starch,

- Marlin,
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Marlin, Twine, Nails, Hand[pikes, Crows
of Iron, Granado-fbelis, and Materials for
Compofition, Fafces, Budg-Barrels, Cana
non Bafguet:.} @'::. Thele bemg general
things he is to know, and at all times to -
have ready by him, and he 1s.more par.
ticularly to know thefe following parts
of his Art, as, R

How to Tertiate, Quadrate, gnd 1o
- Dulpart & Picce of Ordnance,

1. To Tertiate aPiece, is to find whe.
ther it hath its due thicknefs at theTrux-
niont, Touch-hele and Neck, and if the
Trunnions, Towch hole and Neck arein its
due order, and the Chafe ftreighr,

" 3. To Quadrate a Piece mounted, is to
fee whether it be diretly placed, and
equally poized 1n the Carriage 5 which
is known by finding 10 the Convex Super-
ficies of the Bafe and Mozzel-Ring, the |
Point which s Perpendicalsr, overthe
Soul of the Piece, which may be found
by the Gunners [nftrument, -called a Le-
vel5 aa Inftrument whole ufe is fo vul-

garly
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garly known, that it needeth not my
Explanation. |

3. To Difpart a Piece, ts to fix, or
elevate on the Convex-point of the
Muzzel-Ring, 2 Mark s far diftant from.
the Cyéinder, or Soul of the Piece, as is
the Point of the Bafe-Ring 3 to-the end,
that the 77ifail-ray which pafleth by thefe
M rks, may be parallel to the Chale,
Soul or Cylinder of the Picce, Now the
Difpart, 1. e. thedifference of the Semi.
diameters of the Cornifbes, may be by a
pair of Calliper Compaffes attained,
which found, place on the top of the
Carmfb Riﬂg, near the MUZZEL, over the
middle of the Infertor Cytinder.

Te fcmw bam fdf any Piece ﬂf Ofd-
nance will (hoot, &c.

As to the feveral (hootings in Arsillery
Authors differ much 1o their judgments
and Opinions, but they all unanimoufly
agree, thatthe Ball betng (hot forth,flies
through the Air, withaViolent, Mixt
and Natural Motion 5 delcribing a Para-
bolical line, 11 wholc beginning and en-

ding,
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ding, are lines fenfibly freight, anain
the middle curved; In the beginaing
the impreft force driving forward by the
Fire,the natural gravity of the Ball dcth
delcribe a Right Line, called the Direct
Line, or Rangesof the Balls Circuie,

In the middle that force diminifheth,
and the Natural Gravity prevaileth, fo
that it defcribeth a curved line, called
the balls middle Helical or Conical 'Arcbi
Io the end, the Natural Gravity overe
coming the imprelt violence, (which
becomesaltogether weak and faint) def-
cribes a new right line, called the Balls
declining line; 10 which the Ball tends
wards the Center of the Earth, as to-
wards a place natural unto all heavy bo-
dies. See Figwre 9:. Thefe motions
are fomewhat long:r, according as the
Piece is mounted trom the Level unto
the Angle of 45 deg. which is called zbe
Utmdfl Randorm. The Elevation of which,
is regulated by the Gunner’s Quadrant,
the ufe of which Infrument is 1o geno.
rally known, and by (o many Authors,
fully explained, thatI here crave Jeave

o
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to omit 1t. But take thefe for general
Rules.

That 4 Shot at Right Angles,frik:s more
violent and  furicufly tham at Oblique
Angles 5 therefore Gunnersnle when they
are to batter down a Tower, wall, or Earth-
s_vari, fo ﬂmr poim‘ blink at the aéjeﬁ‘,
Tire by Tires bydi'charging all the Pieces
in Battery againft the [elf [sme objedt, in
the tameinflant, holding 1t for aMixim,
thatten Cannons difcharged together, do
far more Exccution, than difcharged one
after an.ther. Now at Oblique Angles
they [boot either Crofi-ways, or by reboun-
&7,

2.That the [peedief way to make aBreach
gntoa ;ivall, &C. s L-) ﬂzaatiﬁg as the Oéjeﬁ
from twa Batteries, which ruins far more
f?e:d:l)’ than éﬂ? _ﬁril‘img the Oéjfﬂ with
one thter] at RightAngles, d/fboﬂg;l that
ene Battery hatlh as many Cannon as the
otirer two huth,

3. That 1f you were to Ratter g ﬂ,zn/e' (0e
vered with an Orvilhion, whih éc’cmgﬁ' you
cinnct Pr{[ﬁflﬁf}' Battr 1! ?'f;_/;l‘ j‘bmmrd} you.
muft theveforeof necefliyiatter it obliguely,
&? way of }Cfff.—fffizdz'fsg, thas: Chulea fit
| place



(173)
place it the Cowrtain to be your objest,
on v hich you may play with your Batte-
ry obliquely, fo that bya rebound the
fhot may leap into the flanks, holding
fora Maxim, 1nthis operation, That the
Angles of Incidence andRefleion are equal,

Of [hooting in Mortar-Pieces,

A Mortar-Prece 15 4 fhort Piece, with
which they fhoot Bombs, Granado (hels,
Stone=balls ¢vc. not by a Right Line, but
froma Curved, from onhigh, {o that it
may fall where it thould be delired : Now

this Mortar is placed in the Carriage;
Plate VI.

Bombs are great hollow Balls of Iron
or Brafs, in which are put fine fifted

Gunpowder, which by a Fufe, they Pro-
portion to them a due Fire, that fo they
may break afloon as they fall amongit
the Enemies. Thele Fulees are {mall
Trunks of weod, Tinor Iren, hlled with
a prepared Compofition for that purpofe.
Granadoes are of the fame form with
Bombs, only {maller, and are many times
calt by hand, and are made of Zron,Brafs,

Gla ﬁ
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Glafs,ot Earh, Now in order to the well
thooting in thofe kind of Machines called
Mortars, "tis requifite to obferve thefe
followmg Rules:as

1. That before you make 451)0! at any
p[ace you find the d!ﬂance thereof fram youy
Mertar.

2. That the Bowbs or other Bodies that
are to be (bot, te of equal weight, othermife
the Shots will faif,

3+ That the Carrisge in breadsh !:ef_
always on a Level, and withont any defcent,
that [0t may not leap or in difcharging fail,

4. That the Povder with which the Mor-,
tar 15 loadea be always of the (ame force and
w:mr{?t .-
s, That the cbarge of the Mortar, a5
wellin Powder, as iz wadding, be always
remmed 1n with blows equally heavy, and of
equil namoer.

6. That the wads be almays either tf
wood or Tompeons, or eble of Oakam, for
the firongeff drives it frzrt.&eﬂ

7. That the Fa'ees be newly made, 15,
Ifm edays that tisey are to be uled, and tbdt*
they te made of 1 Comdofition prapartwm-
ble 2o the Rarze that the Shot [ball make in

| the.
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the Air, [0 that the Bomb may break in the
very moment it falls 5 which Compofition
muft be fuch, that though it fall in the w.-
tery yeb Bob bo-extinguil, \but the Bomb
there to break,

Now before we proceed any farther,
Ithink it neceflary, to thew how to com-

pole your Ingredients for your Fulee.
To make Fufees for Bombs, &c,

The Compofition for Bombs muft be,
of aflow motion, that (o time enough
may -be given to throw either Bombs,
Granadoes, FiresBalls, Thundring Barrels,
¢re. They are compounded of thefe In-
gredients, Thus: Take a pound of Gun-.
powder, &of Sulphur, & of Saltpeter, well
beateny dry and fifted [eparately then mix
it and make up your Fafee hereof. QOr, Take

Pewder of Benjamin and [mall Coles, 4l |
well beaten and mixed toperher with [ome

Oil of Piter,and fo fill the Fafee therewith,
-Now the ufe of Aortar-Pieces, being
for the moft part tothoot up at Random,
therefore theRandoms of thalePieces are .
very neceflary 1o be known.  Therefore

I
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Thave hereunto annexed aTable of Randoms
for the twelve Points of the Quadrant,
calculated by Diegs Uffano Zutphen, and
to be found in his Works, printed 1621,

A Tasle of Randoms for Mortar Pieces, #0
the twelve Points of the Gunners Qua-

drant, calculated by Diego Uftano
Lutphen.

$83 570 534 468 377 248 100
6 5 4 3 2 1 ©

€ 7 8 6 10 II I3

s83 670 534 468 377 243 coo

Now fuppofe the Mortar to be placed

.t the Pricks in the middle line repres
topreth the feveral Randoms; numbred
with the Degrees of the Quidrane, for-
<ard and backward, unto which the fe-
ver?:



