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To the Right Honourable;
Fames Marduette of Hamilton; Dulesof
Ehartelrast Barle of -Cambridgé,and: Arvan,Lord
- of Eunerdalé, Evendale, Arbyoth and- Kenile;-
7 ni Gent.of the KingsBed-Chamber;and oneof ©i:::”
-» _ .7 his_ Majeftics ‘mof}-. Honorable Privy,.: - -
- Counlell, Stéward of the Hopor of . - - .
Hampton-Comrt and- Portfmomth, -~ = ~ -~ - .

= 10« ... Great Mafter of hisMagios-harfes. 1, ...0 - il
T en . andKnighrof themotnoble. 1+ s
- -‘."; P “Ofﬁhc_e?ftﬂ'.,‘ : .f:av"-" st hle
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Hight Honowrable:
' _Onfidering how largely’-

the precepts of Fortification

2O/ are handled by fundry Au-
72q| thors in other languages,

andhow littleis to be fourd

Al chereof in our Englifh

S — tongue : Ithought it nei.

- thet frnitlele_ nor unfeafonable, to publifh -

———— e



 The. Bpiftle Dedicatiry.

: shefe colletions and obfervations which 1
~ had formerly made. Wherein though T chicfly
. aimed tothey the application of thedo&rine
. of Triangles, according to that late inventiod

of Logarithmess’ Yethave T'riot” pretermicted
other, thifigs neceflary for the better unders

+ fanding and ‘pradtife thercof. - Which I pre«
fumenot to prefent uatoryour Honour for the

worth.of it; Butinzefpeétof yourLordfhips

- knowledge: in the Matbemaricks™iny. gesetall;
+ andyonc mare fpecialbexperience’in: Mitary
-affaires; I:am emboldned toigrayeyx u¥ Honos

«««««

- rable patronage. . The Lord of all vtﬁings and
- King immareall preferveyour Lordfhip in all
~happinefle _uhtfigi.’sjHéﬁiéql:y‘fkfﬁgdom So
_prayeth - e
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Hm, j l:ad wrvtten the’ De&’rme gf

“ f"' : Trtanglef, Juteable to the late Jn-

OS] ovired ‘to make appltcdtton ‘theregf <

mﬁmdrj parts of the Matheina-.

‘rvention of - Logantbmqs 1 endea-

ttckgs, and. amongf} .the. reﬁ in Fottification: T

Wherein, 7 ufed the more diligence, thap Jmight give -

- Jatisfadtion to fuchas Finflructed therein.” And this
Was the principall occafionof compiling this enfuing - -
Fveatift, which lying by me certdine yeares, J have -
Beene imiportined by. fomte friends o publi [b , Jora .

more common gadd ; Whereanto 1 bacve tée rati:er

yeelded {org{macbac thereis fo little extant in air .
. Englifh tongue of this fubjeety f proféjfe not berein . ..
any s skzll extraordiniry; but as it is incident ta m«ﬂ: o
menin Varietie of fluddies, to bend.themfelves more . .
elpecially to fome one - fo 7 confe[fe, that althangh by . .
Peafon of my Calling (teaching the Mathemanckes e

in London) ] bave bad occa/' onto, 4pp by my felfe to

———

tbe, 5



. TheEpiftle, &c. - 4
the faddy and exercife of fundry Arts Mathemiai:
call; Yeemore especially to the Optickes, and chicfely

~ othat part thereof Which bandleth the nature and

“operation of Tuminous beameés by glafJes refleted or

- refracted, draswne therennto by a more [peciall affeéti.
- onor inflintt. Allwhich notwithftanding, § have not

- beene negligent in this fubject, having beene fometimes

- a fouldier in my youth, thoigh not long, and feene fome
- experience of thefe things, _though not muchy yet that
little Witk fome obfervations ‘of viper -yeares which I
fince made inthe Netherlands, bath. fomewbat fur.
. thered me in handling of it.”Befides, Fhave persfed
. Judry dithors, fokovwing ebofe chiefely wbom  cons
 ceive terhave Jhewed the beft rulesy aid more moderne
practife of Fortification-  § bave endeavoured-to be
- foper ipicuons us Leould in_Jo-many Words,*aveyding.
*prolsaty inchis 5 afty, i 3 bave tryed yoat e
. tertainement.’ Inthe meane éime not doubting " but

- mainy of our Countrymen, as well fuch & are bere refs=

- dent 44 others applying themfelves to the fartherance
- iof our many plantations abroady Will courteonfly aecept

«this e endeayour. Farewelly London. 1637,
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termesiof this Art)

Fremb and Latine,
‘ APort, French, For Lmnc, B

Arx, ﬁrulztmm, munitio, K Fortrcﬂ'e, a fmall Fort,

or Caftle, or Sconce. Freqch Fertreffe, La. Caffram

muniticancula, munitio Campeﬂm, thefe names, a Fort

and Fortrefle and many of theteft following are Aas,xt

may appeare) barrowed of:the ¥ t"rcwn‘nc e d N

diftinctien besweons o3 [~
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- ¢
tobeunderftood by a Fortrefle, a liule Fort or field
, gcobic‘c;,bnt others ufe them promifcuoufly. The Ram-
‘pire, thisisa wallof Eqrth enclofing. the place fortifi-
‘ed, whofefoote or folindation is here marked with «#,
‘Fre, Rampart, Lav.yabwmw. o0 ¢
- A Curtainey 0. N.Fr.curtime, Lat. Cortina. =
T ulwarke, N\F.G.H. ~'Ercgg Baition hBMﬂ‘“J
h rrptenpten, o T
" TheFrontof thc”Bufyva;ﬁc, F, G.Fre, Face, panddn -
baflion, Lat. Fagies propugmucnlia . |
‘Thé Flincke,'N. F. Fte. Je Fline. ‘Lat'cale - .
' The Gorge of the Bulwarke, or the fpace batweené

. 1 E




T 7 -
two flanckési- N, E, Fre. Gorge dm baffias. Lab: Collags
- propugnacsls, U S S R R
| cghcﬁmgiline N.c. Friligne du; Gorge, Lat.-hines
coll, . s s
. TheHead-line, C.G. Fr.ligne Capitate. Lat, Lineacas
italis, T ey
’i.L-T.I'bexShOnldc’n'Fg ErEfpanlecLaty Scapplas, 5 5 -.op
- The Diamond point of the Buliarke, or the.flanked ;.
- angleofthe Bulwarke. G. Fr. Angle, flawgue. Lat. An-
| guine propuzhacpli, fes Angulus defenfusa, - - - o,
- - Thefecond flanke 0. 7. Fr. fecond flanc. Lat. 4k, -
Corsine. Coewttonbosabing T it oA
- The fixing fixed, orlongeft Line of:defence 0:6. Fr.
Ligse de defenfe fichente, Lav, Lineadefenfonss major..
he fhorteft line of defence fcowring the fraat, 4. Gs
Fr.ligne defenfe fangname, Lac. linandefenfionis peipoy.
Theinward flanking angle, F.f. N Fr. L dwgleiflaps
guant interiesy, Lav. (A ngulys defenframis insexiory -
-Theoutward flapking angle X.. P. G Er.idngle flage<.
grant vcicrionr, on dAngledetenaifie. Lags s Apgulnsde-
fenfionis exterior. ' o ety
. A Cafewmate. Fr. Cazemate. Lat. Cafd aryata, =~
. The Parapet asnamely of the Rampiré, - Faulebray.
. and Coveratway. Er.le Parapet, Lat Loriga, .. PSR
The walke onthe Rampire. Fr. Terre:plein, Lat. Ams
.5,;[4”«”” walli, . Sl o ?.;x-“_'\:m‘- N .
" ... The fcarpe,inward or outward,. asof the Rampire,
Erapﬁts and ditch. Fr. Talud iptericur on extericory, -

-~

v

»

t.  Acclivitas interior wvelexterior,

i - - LA P . dor s ,:i‘ '.. ;,,'}'? > )

Palizadoes. Fr. Palifides,. Lat. Sudésprapilates.. ’
- A Banke or Foote.pace, Fr. ‘B avqsit. Lat, Scam?
sum, [(cavellum. ) P Tedte OF
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with 2 €. B, Chomines Rosiles, X awiebrays La, 5pae |

tium horizontale. ﬁ;mz&w.

“Fhe Brimarot the Ditch.Fr. Zifferr. li.amz)l*mrg:r,~

wallie”

- The Dlchi,the breadth whercof is here marked wnh :

d.c. Fr. lehﬂe. Lat. Foffa

The Counterfcarpc. T Cvmfeﬁmr;e ng. Attl:w; .

fa‘b ﬂﬂd exterivr,
~The C dvert Way,thc breadth whcrcoﬁshcrc marked
wx;h e.f. Er. comdbr,mcbzmn w-izm. Lat vig Coo
erbd - - W c e
A Ravehn. Fr Rwelm. Lat. Mo[e:. RN
A0 Halts moonk. FriDém:tene. Lie. Lini imidiais,
AhHorae-worke Fr. osorage chme. Lat. 0pm

- QP nNsAI, -
A“'Fﬁﬂéh; Fl‘s @(ﬂi‘bﬁ; _Lav. 3!?! Cdﬂromw,

<\Gabiois, Fr.-Gabibn3, Lat, Corbesserra,
A Biéaeh, Fr. Breche. Lat. Ruinavalli.
- A myne, Fe.-lllmf. Lat.ﬂmmlm. o

<A ﬁﬁhttﬂmﬁeff'ﬁ Contreminie, Lah Cnmmlw ra-. v
: npramc. .
Thefle ind foech other tearines. as are ixfed in Fom&.
. cifibtrwiEbe bistter hﬁdér&oo& where we have occa-

fion to fpealeébf thieln, ;1 o . .
" gbe muﬁru u[ed in thii enﬁang T mm/?. 2

| AMong théfétbat'wntc of Fotification, there ‘are
‘ Teveralbmeafures uled, as: Ibmeu&fecre, and thdt

of fevcra‘1 | fizes, fome ‘Forfes, a toile contajning fixe
fecte; otheéis 'verges or 1Gds of 12- feete fo averge,
which aré row generally fed in the nnited Provinces,
Wee allo in England, pferods or polesof feverali f fizes

~ themolt ufail ofﬁtccnefectcandanhatfc. But:lf‘ |

?“'t"'.—"'"




. ‘ 5t
3l otherslﬂaouldchoa& (as apteft for this baﬁnclfé
aRod ofteane foote,which asalfo often ufed
Aschite@s : Forany numberof thefe rods are méﬁ ca.
fily reduced into fecte, and feete into thefe rods,where-
of there;s often occafion : Alfothefe rodsare moft ea-
fily reduced into pafes, or F;ccs intorods, feeing two
make arods And. pacesare fuchameafure,as every map:
doth naturally cairy about him,at leaft toa neere fcant-
 ling, fora'man of middle ftature walking a travailing
pacc, moves his foot about one (Pacc, or five footat ¢ach
remave, atgilman muft goe fomething, flewer, anda
little man fomething fafter to doe the like, therefore we
will here ufe fuchrods of tenncfeete; and if yoomake
~ achaine forthis purpofe,itmay confrft of five fuch rods
or5o. feete, whichis three of our ftatnte: polesand -
halfe a foote over; andif yeu wo'uld -ufe fueh 8 ¢chaine
~ forourordinary Land meafure, youmu tile uphalée
a fg:;cé&c. But dmw«: leavc, prdcecdxﬁg to thc thmg
in .

_CH 5?. u.~

e/!x:/:emc: o&ﬂrwd m ﬁrt:,ﬁqmpn, n)p.b ,th raﬂm ff
: timm. . .

n,::_:y, “‘:“g Fortxs ma«?eto xthe intent that aftw mcm
SN mxght ¢ able to defend. them{elygs and

\ NG cp}r 6, mfiag:l:careruumhcr- e
vewi= 32, Thereforethe placeis environed withy
aRamgre or wall and a diteh, of ﬁxﬂicmgt hﬁﬁ
~ breadth and dcgt to,unpeach t:hc aﬂhuttsof ap-c-

i} | gpﬁn&.'
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* 3. And becaufe the fides thus-énclofing aFort,aré -
hb'i apt for the défence of themfélves, efpecially when
an‘cnemy is nearct,/and fo the déférce moft neceflary;
- théreforethe fides of the ForthaveHinkersor-(asthey
aré commonly called) flankés to defend them, which
flankesare alfo themfelves flanked by the -Curtainesor
fides, thefe Aankes inthé forégoing figure are reprefen~t
tedby, H. E.ot F.N. orL. 0. &c,- * "~ . .
. 4» Andforthe better defence -of each fidé or Cur-
taineitis requifiee that every fide of a Fort fhould have
two flinkes, -namely toward-eachend one, ‘and if the
fidebewery long,itmay have foure, fixe or more; bt
oftheir diftance we fhall fpeake hereafter; as of the fide
. B.C.thetwo flankesor flankersare L. 0.and F.N, -
- 5i- Andthusthere willbee two flankes placed.neare
togetheratevery angle or mecting of two fides, (or oft= -
nerif occalion require) the onefcowring the fide to-

~ wardstherighthand, the othertowardsthe lef, cither

ofthem ftanding perpendicular to the fides whiclithey:

flanke, the diftance of whichtwo flankes is called the -

- Gorgeor necke of the bulwarke. Twofuch flankesare
reprefentéd by F.N.and H.E .and the Gorge by V. E,
6. And becaufe if the wall or Rampire thould be
‘continuied ftteight or cireuler, betweenc the ends of c-
very of thefe two flankes, thus placed on cither fide of
the Gorge (asfrom F, to &. )that wall conld not be de-
Fended from theflankes, neither isapt for the defence .
of itfelfe: thereforethetwo Fronts of each bulwarke,
are drawne with fuch inclination; thatthey mith aptly
be fcoured, and defended: from their correfpondent
- flankes, ‘ Asthe Fronts F. G.andG.H, -~ =~
-2+, - And fecing the:Cartaines and Frontsof a Fort aré
efpecially defended, (both with Ordisance and fg’aﬂ
RN : | . o . Qt)
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. fhot) fromthe Flankes, andthatthe affailantswill Toor
-neftattempt to make.a breach by battery or otherwifes
iior about the flanked angle of the bulwarke - there-
fore the greaterand more fpacious, the. flankes andthe
Gorgebetweene themare(with due confiderationofo-
.therthingsconfiderable) the bettertheyare. -
. 8." And forafmuchas the front of abulwarke needes
.the more defence forthatit lyes fartheft from the flgnke
.defending it, &c. thereforeitis {fotobe drawne thait
- maybe defended by fhot fromas great a part of the
. Curtaineas conveniently may be, which part of the
Curtaineis called the fecond flanke; thusin:the forego~
ing figure thefecond Aapkeis reprefencedby.o.f.” .
. 9. The outward flanking angle muft not be too obtufe
‘namely it fhould never exceede.150. degrees, but by
oy much leflcit is, fomuch the better; for bythis -
_meangs, the fronts of the bulwarkes, are the. better

“flanked, the one by theothér,&é. - - ' T T L
~.10.And for thefe two caufeschiefely;the angle of the
outward or diamond pointof 2 bulwarke fhouldnotbe
‘greaterthenpo degrees, Astheangle, F.G.4. . .,

" 11.Yetconfidering thatby how. much the more acute
thatangle of the bulwarkeis, fo much the weaker it is
towithftand abattery, and that the affaults of anenemy,
by battery are oftenmade againft thatelpecially: therey
fore thatanglemuft never be tao dcute, namely never,
Iefle than 60. degreesand by How much nedrer to2

- rightangle, thebetteritis. Errard Barlednc.and fome
~ ‘others would have it alwayes arightangle, but bythe
common pradifein the Netlierlands, grounded upon

- {ufficient reafons, itisoftenmadelefle. .~ © - . -
12, Andfor thereafon aforefayd, the aagnlar.pqiqé
- of thefigyre whercona bulwarkeisto be placed, thonld

. 4

N
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" ‘hotbé leffe then aright angle, bat by howmuch the
~ mote obtule, fo much the better it is. As the angle

. 13. The inward Bancking angle,and the angle of the
fheulderof the bulwarke, encreafe and decreafe roge-
‘ther, the one alwayes exceeding the other-go degrees;
and therefore as the inward flanking angle fhould never
be lefle then 15. degrees, fotlie angle of the thouldér

muft never be leffe then 105 degrees,and by howmuch

greater,the better,for the fame reafons, asare before al-
iad ged. Theinward flanking angleis, #.7. V. The angle
of the fhoulder, 6. F. N, - - T

. 14» The fixed or longeft linc of defence drawne
from the angle of the flanke to the outward angle of
bulwarke fhould not exceede 720. foote or 72. rodds
- that foitmay not be without musket fhot, that beingan
Enginemore portablc,and ready for defence then great
pecces, which cffeé nothing but with more loffe of
titiie, and other incopveniences. Yetif youwitt defend
the front with Capnon, thenmay that line be-almoft
twice fomuch; Asalinedrawnefromowoe. = -

-15. Andforasmuchas in arcgular Fort the forceis
inall paresmors-equall and alikes and that it' doth en-

clofe a greater quanrity of _g:)umi, then an Irregular

Fortof fo many fides: therefore aregular Fort (it the
placé wiltcoavenienly aduitofi) s becirthen i I
g, conventen .

“Teiscalled a regulae Fort, when the Ggase fortified

confiltsof equall idesandangles, - :.

- ™36, By that which hathbéenc fayd;efpeciatty by the _

twelfth axiome, it iscvideny, thata Fare of threefides,
3d 408'!C§isqfno moment, teither is 3 Fort of foure
fidés of any grearvalue, buringeneratt dhe more fides

“and

——— . - -~



4 ()
and angles a Fort hath, the better it is; ,
17. If thefixed line of defence be 720 foote or71a
- roodsthenmay the Curtaine beabouit 42 rodssthe front
-~ of thebulwarke may be about 28 rods; and the angle
formingthe flanke about 40 degrees, and the flanke to
the Gorge asé6. to7. Butif the figure you would for-
- tifiebe leffe, you may diminith the gorges, flankes, and
* fronts, proportionally retaining the angles futable to
thefe Axiomes, and hereafter more particularly ex-
frcﬂ'cd. And infortifying any place, rcg:lat orirregu-
ar, youare to obferve ({o necre asmay be) .thefe Axi-

- omes, and the reafons of them together with the Pro.
* blemesand examples, hence deduced, and hereafier (et

- downe. The angle forming the flanke is F.C. N.. L

/ .

‘CHAP. 111,
Prozizme 1.

o O finde the quantity of the anglé, atthe -
Ldl [Ny Center or perimeter of any reguldr poli--
R | SHN gon and the number of inhabitants

ES W) BN whereofa fort is capable asin this figure,

miasdBE3 following let B .be the fide of an Equi-

laterall pentagon 3 I .
Thereisrequired the angle atthe Centet B, 4. ¢. gad

the angle at the perimeter, B. ¢ E. Divide the circuini,

ference of a circle, 360. degrees, bythe number of the
fides of thepoligonon, 5. the quotientis the angle.at
the Center, 2. 4.C. 73. degrees.. which fubfttadted
from 180, degrees , thete remaities the angle at'the

. - C - Vipetime- |

~



- eafe. of plaine ttiangles,

perimeter, 8. C. E. 108. degrees..

The reafon of the firfk part of this operation is
manifeft, and rouching the fecond, fecing the th-ecan-
gles of thetriangle, 4. B.C. are equall to 180, dégrees.
therefore from 180. degrees fubftra&ing the angle

 B.A.C.there remainesthe fum of the angles 4.8.C.and

4.2.5. which two being feverally the balf of the angles.
at B.and C.are together q ali tothe angle 2.6.E.

PROBLEME. 24

e Quantityof ane.of the fides givcns toff de the fimi-

diameter ofthe circum|iribed Circle,and the perpendicu- .

" ler 10 thas fideand [o theareaor qnantity of growndin
shat figure.. o

S inthe foregoing figure, letthe fide of a pentago; |
nall Fort 3. C.be aftcrthe Iralian manner 8co.

foote, thenisthe halfe thereof B. D. 4o0.foote, and

the angleatthe center; B. 4.C. 72 degrees, thehalfe

* whereof is B. 4. D. 36. degrees. andthe complement

thereof D.B. 4. 54. degrees, thercfore by the firfk
L Bs




(11)

As Rada is in proportion

to halfe the (ide given ~ BD, 400.foote 2, 6020600,
{ocang halfe the angle at the perimeter ¢ 4 BC 54~ 06, 10, ¢ 387390,
‘o the perpendiculer 4D 550, 55, 3, 7407990,
Andby the fecond cafe of plaine triangles,”
Asfine l;:;lfe the angle at the center 5. BAD 3604 ,2307313,
0 halfe the Gde given - B D 400. foote 2, 60 20600.
Sois Radua .
tothe femidiamcter of the Poligon - 4 B,680.53--2, 8328413

. This ismorte properly the femidiameterof the cir-
cumfcribed circle which for brevity fake we call here
- and hereafter the femidiameter of the poligonon. ‘

"~ Thisp diculer - A4D. §50.55.2,7407990,
multiplyed by halfe tke bale BD. 400. .2, 6020600,
produceth thé area of the triangle 4 B¢, 220221, 5,3 428590,
which multiplyed by the number of Gdes « §. 056989700,
produceththe area of the poligonon ex10ti04.£f. 6,0416260,

- Note. Theoperations here or hereafter uféd by lo.
garithmes whetherinthe refolutionof triangles or in
multiplication, divifion, extra&tion of rootes or the
rule of proportion] havefufficiently handled inmy firft
booke of plaine triangles which therefore it were fir.
perfluous here to repeate, the fraGions here and
hereafter ufed are decimals namely tenth or hundreth
parts -, fothar if there be'one figure behind the pricke
.1t fignifies tenths-as 351. 2 is 3514%. fos5o.55. is
550 .—l"-e' . . - ’ o

€2 Pro.



(1)
, Pros L:.Elrz..‘;'.i..
" Tofindewhat number of inbabitantsa Fort i capableofs |

IT istobe tnderftood that wishin thie poligon ﬁghre_
:caft up aswe have fhewed in the laft Prebleme, there-

-

isthe'Rampire, the fireets, the Market place, andthe
refidue for the inhabitants; now the Rampire, ftreets &
Market place may be thehalfe orthird part of thearea
of the poligon figuve, fomctimes more{fometimeslefle, .
and thar bemng fubfraded the refidue(ast fay) isfor the-
inhabitants. Weewilltake for example thefeven fided .
Fortexprefled hereafterinthe :11. Chapter.. .

" pdevidethecircumference ofa Circlé, 3600dég..

- bythenymberof fideswhichis- 7
the quotient is theangleatthe Center:  BAC.51.255:
which -{ybftiatted from - 130.deg.

remaincthe angle atthe perimeter-  BCE.128. 343,
Andfuppofing the fide of the poligoa namely the cur..
taine with thetwo Gorge-lines.to be. 702. |
“Then will the perpendiculer be.found by the‘raﬂ* B
- Probleme tobeabout 729:foote,fothatthearea ofthe
triangle B. 4. C. willbc256025. {quare feete and fee~
ing the figure hath 7. {ides therefore the area of the-
whole poligon figure is 1792175 Iquare feete, Nowave -
fuppofe the Rampirc to be there 70 foote broade, and-
~ the ftrecte or. way next witbin the Rampire 4o0. foote, . .
botharex1o. foote which fubftradted fromthe fore- - ..
fayd perpendicular 72 9. there remaines a perpendica--
lax, 619..then forafmuch aslike poligon figures arein -
double the proportion of their: proportionall fides, -
| R therefore -




-

R i

¢13)

A's-the fquare of the perpendiculer 729 § ;: 1'3377” ?7?;_‘.
To the fquare of the perpesidiculer 61y g ; : ;le ‘ZZ i
Soisthe firftarea 1792175, .6, 2533800 ;
tothefecondarea - 1392130, +6, 1113063

Orif you rather defire to work by trianglesthen fup-
pofing the perpendicular to be 4. D. 619. -you muff
finde halfethe fide 3. D. faying _

AsRadissisin proportiow
tos the perpendicular AD. .619.3,791690 6

- fetamhalfthean.ath’cen.t B4AD. 25.42.9 9,6828170. -

ta halfe the fide, 2D.298.21:2,4745176s «
whichmult.by theperp.  4£D.619. .3,7916906. -
produccththeareaof - 8.4C.184590.5,2662082, .
Which againe multiplyed byhe fides 7.0,8450980. -

~produceththe 24area 1292130, .6;1113063, -

Andforachisthis heptagon within the Rampire, -
and the ftreete gaing round within the Rampire.

- Nextforthe Market place, the fide thereof- being ©

170 ﬁootc. id : o .
Ashalfethefideofthe Fort, 3510 2. .7,454445s.
tohalfrhe fide of the Market pla. 85, . o1
faisthe perpend. of the Fort 729, . .2,8627276. -
to the perp. of the Market plice176.44. +2,2465910,
whichmultip. by halfethefide 8s5. . 1,9294189,:
andthatagainc byallthe fides - 7. . «0,8450480,-

prod.the area ofth'cMa;ketgaE '1049812.5,0211089, Q
o ' : .‘ »"‘ N ";3 El . .

“and <

. +1,9394189,.-
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and fecing theone perpendiculéris  619. foote.

and the other of the Marketplace - . = 176. 44+

the difference of thefetwo is - 443.56.

» Beingthe diftance from the Market place, to the

firectemext under the Rampire,

. which multiplyed by the breadth «  3o.foote,
produ. thearea of one of thofe ftrects . 1 3276.80,

which multipl.by the number of fides -

produceththe area ofall thofe ftreets . 92937.

Laftly for the middle ftrecte that goeth round aboyt -

betwcene the Rampireand the Market place.
Letusfuppofeinthis example the perpendiculerd;-
ftance of that ftreete from the center of the Market
placetobe 42 rods, (Imeane from the center of the
Forttothe middle lincof that fireete) then for afes.

venth part of the middle perimeter or compaffe ofthat
frecteIfay. : '

Asthe ﬁtﬁpei'pcndiculcr .' 729.footc...7,1372,7;5,

tothis perpendiculer, 10.foote. . 23,6232, 02,
fo thcgrﬂpﬁde, - ;Oz. 4.;.3:8425‘;3?.
tothis fecond fide 4°4. 67.. ;;m
- which muliiplyed by 2 0,8450980.
- prod.the compa. ofthat ftreet 2832, 7. 345322043,
whichmul. bythe breadth  30. 1,4771213.
- prod.thearea ofthat ftrcet, 84982, . 4:93931256.

and the areaofthe other 7.ftr. 92937,
and thearca ofthe market place, 104983,

The fumme of thefethree - 282901 @uare‘fectc.
fubftr. from the béfore found - 1292130, T
“thereremaines 1009229, {quare feete,

: . Thus
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“Thusthenthehéptagonto be fortified containesas:
before wee found 1792175. fquare feete, but within
" the Rampire and the ftreete or way next within the
Rampireit containes but 1393 13 0 fquare fecte whereof
" the ftreetes and market place,amountto 2829 o1.fquare
feete which deduGedthere remaines fer the houfesand
other accommodations of the inhabitants, 1009234
fquare feete that is10092 rods and 29 feete fquare. -
" Now we may afigne for every houfe 10 {quare rodsor
1000. fquare fecte, orfomething mote or lefle asthe
prefent occafion hall require; and fo this place is capa-
pable of 1c0g houfhouldsfer deviding 1009229 feete:
by 1000;°0r 10092 rods-by 10, the quotierit in either
is 1009, befidesthe fradion which here we regard.
not. e

. CHAP.IIIL .

To finde the quantity of the mgle;c in all parssof a pm
- of any sumber of Jfidespropefed.. |

S, Y the fixteenth Axiome, a Fort isto confift:
7| of at leaft foure fides, and by the eleventh
D)| Axiome, the flanked angle of a bulwarke
: ought tobe at the leaft 60. degrees, there-
fore ina regular Fortof foure fides, the flanked angle:
of each bulwarke oughttobe 60. degrees,and confe.
uently the outward flanking angle muft needesbeiz o
cgrees. . S
Asin thisfigurclet 8. C. be one fide of a fquaré for-
tified with foure bulwarkes, one.of which let bee:




) - i(x6) :
N.F.0.8.7. Andfecing the fanked angle of thisBul-
Wark F.G.H.is 60. degress, thacfowecbg hglfethcreof

F.6.C. is3o. degrées, and 1. ¢.cC. (being equall to
- D.C.'4. namely halfetheangle of the tetragon)is4 .
degrees, therefore 5.G. 7. is 1 5. degrees, and the com-
plement thereof s. F.G.75.degrees, wheretois equall
theangle 7, M. 6. which is the halfe of K. M. G, there-
forethe outward flanking angle, K. M.G. is 150. de- -
grees, which was to be proved. .
- And thusin a quadrangular Fort, the flanked angle is*
60. degrees, and the outward flankingangle 150, de-
- rees; whatthefe angles will beinother Forts confy. -
| iiingof more fides we may finde by helpeof thefe
t ls. . -
. Subftra@ the angle of the fquare namely go. degrees
from the angle of the poligonon propofed, halfe the
remainer adde tothe flanke angle of thefquare that s
to 0. degrees, and fo you have the flanked ‘at:F le ofthe
poligonpropofed: Alfofubfirag theforefayd halfere.
mainet from the flanking angle of the fquare, hamely
from 150.degrees;and that which remaines is the flan-
~ king angle of the poligonon propofed. ’

T Exaws-




. ' ¢

1. Example of a Pentdgon.

The angléatthe perimeter is 180.d.
“from which {ubftr, theangle ofthefquare, 90,
" there rémaines 18,
“the halfewhereof = A ‘ 94
“added totheflanked angle of the fquare - - 6o.d.

- gives the flanked angleof the penitagon = " 69, |

'And from the flanking angle of the fquare,  150.d.
fubftracting the aforcfaydg s s

- remaincs the flanking angle of the pentagon,' S P} X5
o 2. Exlmpledfd Hex‘gO”o j';' - ‘ [ :

PY v

P L T PO N DR SR EINY WL LR
- -Fromtheangle of the hexagonbeing; - ;- .. xa0.d.

~ fubftrac the angle of the fquare, - ' 9Qe
and there remaines ' : "$30e
“the halfe wheteof =~ =~ . . g5,
added tothe flanked angle of thefquare,” ~  “ 60,
‘makesthe flanked angle of anhexagon, = 5,

" and irom the flanking angleof the [quare ‘150,
’fubﬁra&ing the forefayd, . ISe
“remaines the flanking angle of anhexagon, 135, °

Andthus pré’cecding intheufe we fhall finde that
“the flanked angle will not be go. degrees, till we come
to a Fort of twelve fides. ’

‘Now the flaniked angleofa bﬁlwatkc being given we
~ ‘may thereby come to the knowledge of all the other
-angles requifice to bc“knowqu,
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Asinthis figure let B C be the fide of a Pentagon,whofe:..

angle at the Cénter is (by the 1.ch. B 4C.72.d.00. 4
‘the half whereof is o €AD.36. o0
thé complement thereof, - '~ DEA4.544 oo- '
now admit theangle of thebulwark, F G H.69:"c0s
the halfe thereof . FGC.34. 30«
fubftraled from S G cbeingequalito D¢ Ais4: co.

-rethainesthe iftward flanking angle - G F.1g:
équallto F P N'the compl. of eithcr 5 FG. 70.
fubftra&ted from tworightangles, 180,
leaves theangle of the fhoulder'- N F G.g09..

aind¥he fameangle SF6or - IMG. 70.

doubled,gives the outward flan. ang. X M G. 141,
Lattly fromtworightangles,. — ~ 186,

fubftr. half the angle of the poligon, = B € 4. 54,
-pemainestheafigle, © + © 7 DGG.126

36
36,

oo,

30,

3%,

00,

oo.
©0.

(o] 1%
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“And thus for any flanked angle onpo(cd wee
' m!:y finde the- quantitics of cvery of the other an-
; g s.
~ Butfor any poligon propofcd wee may more com-
pendioudly fer downethe anglésof the bulwarkes and
all the ether angles fter the forme of this example
following, remembring thatif the poligonhavemore
than 12, fides, you make the anglc of thc ulwarke
3right anglc :

" To half theé &nglc of the pohgdn i B C A 54. 06s

-~ addéalwayey - v TEge00e

. thefumine isthe ﬂ:mckcd afigle F G H. 69. o0,
the halfe whercof - F GC. 34.30:
fubftr. from halfthe angle of thé polig. BC 4. 54.°00.
leavestheinward fladking arigle, 8 GF. 19.30.
whofe complement is SFG. 7030,

-~ which fubftra&ed from two right anglcs, . _180.00.
‘leavesthe angle of the fhoulder < - G F N.103. 30.
and the fame complement S FG or 1M G. 70.30.

duublcd isthe outward flanking anglc.K M G 1§ 1. 00,

) Thie anglc formmg the fanke, namely. the aﬂgle
‘F.C. N. may bealmges about 4o degrees. And ac-
-cordmgto thns mlexst ctable followmg madc.

L O 1 I A
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CHAP. V..

Of the quantitic of the curtaines,Flankes,Fromts,Gorges, .
and ather fides and lines inregular Forss of any mumber. .

of fdespropefed. . o
8.y T is not of neceflity that the angles in .

E\TRY Fortshould be exadtly fuch as arefound .

lc or other occafions thall require: But firft fup- -
pofingthem to be fuch, we will fhew how te deter-

=0 and. fet downe by the foregoing Rule,but
2] they may be fomething more orlefle, asthe

~ ming the quantity of the fides and lines of a Fort ... -

accordingly both by examples and tables for that
purpofe.. .. I | A

Paospaus L

B Th kﬁgtbq’ tﬁt Cﬁtaiu;, ~Qz);_d'é;f',tb¢ ,zi'm'tt‘o/ tchul- -
warke given, to finde phas she osher fidesand lines .
Jhould be. - o

zA_S in this regularPentaganall Fort,and fo inothets, .
to theintent the line of defence may beabout 734 -
rods the Curtaine may beabout 42. rodsandthe Front..

about 28. as is beforenoted inthe 17. Axiome. And .

-that the proporiion ofthe Hanke tothe Gorge may bee .

about 6. to 7. let the angle forming the flanke bee o

Thus then thie Curtaineis O N.420.foote.
-the¢ Front of the Bulwatke, ~ FG. 2'8'9"02;% )

-~
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-And theangle forming the Flanké - .F € N. 40.deg:
Andletthe Flanked anglebe - FG Hi69.deg-

X R

Y

Then will the other anglesbe found by the firft ruleof
the forcgoing chapter tobe fuch as are exprefled inche
formgrf of the two tables: butthe fides we finde thus." - -
" Inthe right angled griangle SGF, by 3. ¢aft of plaine .

trianglest fay, "~

A;Mrl;nsm prdpo'x;éjon N G .

‘tothe front of the Bulwarke e F .2 80 fecte 3,44715,
fo'incthe inward flanking angl¢-—————s. § G F. 19. deg. 36. 9.52350, . ;.

'to the line -8 F, 93: 4701, 97065, . .
. Againeby the fame, .-

As Radiusisin prepottion . . -

‘v.."v- ‘:~ “'. '-kl ‘\

to the frone of the bulwarke » -F G. 280, fecte, 2, 44715,

fo fine compl, the inward flaking angle— 5.6, S G F.1 9.deg.30.9,9743 5.

to theline — —————— $G. 263,944 342350,
Wheretaadding halfe the Curtaine - Slate. .

. .'l,.'._'. D3 T e the .



Gg)
the famm is ¢hie.line J S ‘LG. 47 3~.' 94 '
whiclj doubled is the fide of the out- . X
ward polwonbn, or the diftance of
diamond poins of the bulwarles — e I(G', 247, 88 s

- Inl A G é] tb(fmnd uj’e of p[dme trxmgle:. :

Asfine half\ thc‘nblc at the Center s.}mG 36.d.06. 523078,
« to hal’ ethe {'di\oftheoudward penta req —— wk, 473 .,54 247572
-é-y——-

~ Sois. Rﬂﬂlu: IWP\tt‘pO!uon . R . 1 f
-~ bQ the Srfudxam:r:\r of the outward pemaoon — 4 G &66.; 1. 3 90650

Irrt/:e ﬁzme 61 thefirftcafe of plaﬁcfrumle:.

Asfine halfe gle at tthcnter—v——s 14G. 36, d 04: 523078
 to s the fid¢ ¢ ghe owvvard pancagen— “1G. 473. e ) 67573,
.+ fo fine comf. Ipalfe the angle acshe Center —3.%, Z 4G 36. 00, o 90736.
- to the pespbndicular of tlxc outward - )
Pt penzagon j — A 1,652, 32, 2,81446.
/
13 FCG. by the eighth, café of plaine trmtjgler. e
WA iReGine. of the aﬂglt—'—{—";- 2Ly FUE6.4e8 00108,
15.in propostion to she FuQne sttt —iffl G 2807 it 2,437 §1
fo ('nc halfc the ﬂ.mked anglc-—-—-——ﬁ-u- 5. EGL. 3446 DTIZEE;
to thc line ™ - F <. 158, 98 2 zor“.

i rhe Jame in}n?fé FCO! Zy fbe ﬁmd caﬁ

As'the fine of the angle —== v 5. FC G. 86.d. 06 . r, oo: o6,
is in propore, to the kront—————- — — F G\'280.) bl 2| 4471 e

el L

-fo is:the fin¢ of tik angle — '-“H—-!.'GF‘G ‘59.’?6 9935335
-tothe head line—— ¥ S T © oty 84.- —-2,3831;.

-wehich (ubftra@ed fram the femidiam,———s 4G, 806731,
thereremaines the femidiameter
oftheinward pcmagou——-n-m&«-%-—-—d C..564. 47,

Inthe tmxglc FC N 6y the tlnrdwﬁ. |

A Radiasisin ptoportion L

~“to theline before found——— —<__FC. 158 98.....3, 39:34.
~foﬁmtheanglcformmgtbc ﬂanke-.-—-—: Ft N. 40. 06, ——9, 80807.
:otheﬂankc e — I“'&. 103, 19, 2,00941.

whereto
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whereto adding the line firfl found i S F'y 9 3, 47, -

. we have, thedi ancc of the pentagons.£ N QU= 1D,195.66, _
which fubRtsa&ed from the perpendicalar. —-——AL 6y 3,,. o
there remaines the perpendiculat of the

mwardpcntagon-q———-—- — a-u.——-- AD. 455 66. .

Inshe triangle F NC 6] the ;btrd mﬁu .

“As Reding isin ptoportidt = i o T
 to the line befoge fopnd— . *‘Ss 3&‘3’,20!“.

" fofine compl, the angle f'ormmg thc ﬂanmﬁ-—- s.c. FL‘N 40. 88429, -
' theGorgelme et i N C: X21,78, 3, 08559. '

whereto adding halfethe Cuttaing —wwsmesismess D N " 210,
we have the line D¢.331, 78
which doubled is the fide of gheiaward; o

Ppenpagon == . B C. 66; 56,
n- tbumngle FPN. bythe firffcafe. . .

© As Ene dxe inward flanking angle——————+.F P N, 19.d, 36.—, 247650,
is in proportion to the flanke = F N.- 102,49, =-2,0094 I,

fo Gns compl. the inward Bank. angle o5, 6 F-P'Ne 70.138.—9,97435- - .
" tothe line < P N, 288, 53,.—. 2y 46026, .

. which fubftragt from tl}e Gurtaine———— O°N. 420,
- remaines the fecond Bankey—m——ia - O P- 1385 43.

. Inthetriangle RO G. bytbeﬁftbuﬁ. o ,x;,‘

"To the linc before found —$G.263.94..
Adding the Curtaisc ON. 430. .
we havs theline ——— e RG. ‘?3&949 .....
“Firfla
As the lmeRO ors Ve e D, 195, 66, 7570840, -~
istothatline : - R C.683 9. 2,83502,
fo is Radius in propotion _—
tothe tang,of the angles= e e RQ_G. 74-—63. 10,5435 2
Second{y.
N . .
As the ﬁne of that angle e 3, RO'G 74 du 2 meer, 037090
is in proportion.to the lide - R G, 683, 94 e 2,83502,

fo is Radius in proportion

. Xothe’ gemeNZf dcﬂncé

0G, 70144, == 2, 852120 .,
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In like fort we migbtﬁrid(eitl:ie:di‘ffakm DM.P .M’:é'c:

Toﬁcbiﬁg;' the fractions.in this ind all ethey exsimples

they are as wwe have before [ayd decimall fo us 1he number
bofore the pricke fignifies fomany integers, the figwre be-
- bindthe pricke, [o many senths 0)‘1 a‘umite a5 71104 lafp
before fignifies 7114 fecte, [0 7114 1. fignifies 711
. andithe likeieto beunderfiood of all mbers.
L e Ewample

In the fame pe:i:ggémll,ﬁgmc, let shefe parts be as l_ig"forp,’ '

+ namely tiie Cartaine ON, 420, foote,
-she front of the bylwarke s s S - F.G, 180,
.+ theangleforming the flaple ———e w e e F C Nygod, -

. andlet the flan ked angle of tbe bulwarke be ————mrm FGH71d o

" Ther willthe etber angles be fosndby the [econd rule.of
the foregoimg chapterso ége [ich as are shereexpreffed imthe

laser of she imosables, anarhe fideswe finde as before, in

the sriangle SGF. T T

- As Radiusisinproportion” T 7T T TmmTTRoamosc v
to the front of the bulwarke e e F' G, 380, foote,2, 44715,

» fofine the 'inward Hlanking angle— e 5. $ G F, 18.d.60:9,48998.

 totheline ; SF.86.52.1,93713.

T Iethe fimetriangle SGE.

_As Radias is in proportion ‘ e

- tothefrone of the bulwarke - - e F'G. 280, 2, 43719,

So fine compl, thejinward flankingangle— 5. c. 5 G F, 38— 0d. 9, 97821,

to theline — e e § G 266.2
whereunto addding halfe rhe Curtaint emmmy—— § 7, 2.10..

- the fumme is thenﬁ"ne : T 1@, 476, 29,
whichdoubled is the diftance of the angular . -

" points of the bulwarkes e ey et e K G 9§ 2,580

In

9—12, 42536,




| N

-----.---.-:-c.-..--- bl .""'l'"""' o= oms
.

ImbumagchAG. e - ,,-.;:

"As fine halfe the angle at the wﬁer.—-- 4G 36. d. 06.-—-,1.3 o9s.
to halfe the fide of -the outward pentagon —1IG. 41 6. :9.-—3,67781

So is Redim in oportion to the roi ,
Sqmdmetwfpt;:é ou:wird :lgﬁ(“ — 'd?.t?b. 3!. -;-3.‘,96 1,

R Sk T Sk g
. “ r- lllthfm m‘%{¢#~ ~ ):"n ”" I :‘t{

As fine halfc tbc ang[e a;tbcm:_ 5. AG. ;5. d 06. ;vgwcl
to % the fide of che outward pen :ag&w...n......h..,m@ 476, t9 2,6778i'
fofize compl, hd&xhaahglnrt!xmr—:.c "1 AG. 36,06, 9.90796

“to the greater perpeadicules - e AIXG“. §6. 2 8;66;,

AR

. '

., In the mmgle FC G. . e

e N -" . Trhg ot

Avthé Gnef' e“én ’ ‘~—-—-_-“*-' S 8.13‘5& 86,4, 06 ooreé,
i§ in proporti Froht < o ¥

z Qo ~==" , Hz'ﬁ
(o fi nchdfedxcﬂanhdingle--—-— 3.8 G 36.06.9,76911,

£0 £he 1ine i

: ~F G.. 164 98, 3,01740,
E S In,

1 ‘)
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Inthe ﬁm trwnglc FC G'

Ast}:e,rmeof the ang" — ; —, F ca. 85«&.06.. 400106,
isin proportmn to the'front - — FG. 280, ~vm 2044719,

»foutheﬁneofthcang!- et et . 3, G C. §8 ,00. 9,92843,

totbel* -lme-——» "F"'-‘-'Pv——"* CG 238,03, 3’37663..’
Which i b(h'a&éi froin t.hefcmdum. ——— 4G, 8 10731, - ’

thereretriaines the femidiameser— - —— e -
of thﬂnnﬂ'murf‘ . » —— o . . AC ,7;. 28

/ Invbe tmﬁgk F CN

1 m propertion® : K

tothelm;‘ fére found wpom F €, 164, 98 2,2.174;.
fo fine thé'angle forming the flank —-—-‘—s. FGN. 40.d.04, 9,80807,
2o the flanke- F N. 106, o5, 302550,
-whereto adding the line firft f'mmdf e S, F, 86, 2,

we have the diftance of the pentag.S N ot e sm——1D. 192, §7.
which fubfiraed from the perpendicular Al 655. 56.
leayes che perpend. of theMybyc phampans-seie d D, 462, 99 |

.».\ % ."*" e L, lﬂ»‘h ”““kFN C: .» Al'. : . .V--',& \’

ﬁtmum pomon

O%tlt ige befors ———wﬁ-—ml’% ;IQ 934 t,ﬂ\;g. .
ap. the a aa omum the flankt—3.6,F € N. 40.d.04. 9,88425.

torbeGorgchnq.__.. vasmertrmripssoivimiirs ALC, 126, .38. 2,10268,
wherem:oaddmglal&dncli:t@ne-——.——DN. 21 R

o i L. =7, 136,38,
b!\cﬁiqubxegme Rdaot einward, 1 o

' k‘gmn(;"(‘ LN Lo b -l Tyt mm"‘?‘ ’ “ 1~‘

\

R the tmngle FPN,

As fine the inward ﬂanfnng 'mgTe e 'S, F P N .18.d. 06 ©5 51003, .
is in propottion tathe flapke FN..106 0,:. 301450,
wihc%omy ihé’mwml amkmg anglemmmmss, €. F PN.1 .oo.&,gtu
n{nhelme e s S a———— J—PN. 336.39.:.,.”;134;_"
u&chﬁlbﬂra&edfrom the curtaine. ON. 429, -

nmu.'l“ thefecond ﬂan]:e ey e -0P,7 30"0,

'll,;,,,
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. I».tbt m‘aglc ROG, -
“Tothe fing before founcf D ke S zm,s
' addmg the ¢ oyaine -l: = f wDMO

B thcn o r“., ) ‘,—-! / .un

K

: Asthelmc Row.—:—.-(_—-—a—-— I » T2E4K,

 to that line 486. 39. 2, 83651
o is Radius inproportion '
'mthctangcntoEPthemzl- e iy ROG 7}df-° <10, 55193
Smmdly.
'Astlnﬁncofthatangﬁ s R~0 G. 74‘ d. 38. " 9401646,
isin proportion te the line — — RG. 686. . 2,8, 565 I
“fo'is Redimin ton: - -
todxhngtﬁxhn:uf &f:m: et et 0.6, R Msﬁﬂw ‘
30 Example, - - -

In tlm Temgmrl \or Quadra Jur-Fors folmg

Let the length of she Cortaine be.. QN 43, 1. 0r 470 F'
the front of the balwerke be FGaa8.r.or z 0. f‘

the angleforming sheflanke . > F €N. 40. d. 00,

the ﬂw&cd angle.of the tulwerks  EG H, 60-(1 00,

" Thenwill the other anglés bé foumib ﬂﬂm of the,,
tules Ehuprer 4. robefuchas-areex imeitherof
. thetwo tablesthere: dnd for ﬁndmg the fi dcs we pro-

cecd as bcfore thus. -

[
St [0 . .
\ RV

; A& R:&!umpﬁopovﬁon- . ek e g .
to the front of the bulworke 3 o F G.:So foore. 2, 447 1 S’ '

fo fine the inward fanking angle —ewm = s, SGFJS d.0é. 9. 41300.

totheline : . SF. 7:.47.-— 1,86015.

Ex o _ n»




4
(T

. .A B
o Inthke ﬁm tmngle SGF.
As Radiys is in pomon
to the front of :Kw bulwarke— F @.280.fo0te, 2, 44715,

~ foline comp.themwa:d flanking nglc-— s.c. SGF. 15. 00. 9, 98494,

to the line SG. 370.45. 2,43309.
whereunto addmg halfe the Cumme—-—s I atwo.

* the fumime is the Line. ' —IG. 480, 45<,
whchdoublcd isthe ﬁde cf the outvmd '
tetragon = — — XG. 960.99%

I» tﬁe tmngle l AG.

A fine halfe.the angle acthe center 5.14G. 4& d. 06, -0, 1§OS L. .
to halfethe fidg of the onmardtetngo IG. 480 45. 2,6816¢,

So. xtR‘dm in Propomon tothe - + <-
femidiacir, of the ogtward '““ten—z-—""ql 9,- 67904613, 83216,

" “Inthe ﬁmrrnglr

to halfe the fide of the outw3rd tetragon, . 1G,480. 45. 2,68165,
fo fine compl. halfe the angle at the cenrér—==s.¢. 7 4 G. 45 00. 9,84949.

o ghe gteam' perpendm;lex c— s A ], 480: 45+ 2,68 ;6",.',

“sﬁﬁhglfetbunglutdncemer—-——s 140.41. .06 o,x;ogz.

.4

*



(31).
Inthetriangle FC G,
Agzheﬂngohh:auole—s- 8.FCG.95.4.08: 0,09166,".

isin pro y{rnon ta_the front G, 280 — 2,471y,
fo fine halfe the ﬂankedangle.q s.F G (.30.d.08. 9.698gy.!

to the line- , F..140,§3. 2,14778. "
In tbe jkm trmtgle FCG:

A;ghcﬁneof theangle- e ‘$.FC €.95,06.d.0,00166,

is in proportiontothe front F G. 280, === 2, 44715,

foxs:b:ﬁncoftbeanulc — $.G F,55.d.06. 9-91336,°

tothe head line+ - CG.230.23: 2, 33:17.

which taken from slie g:euer fclmdhmctcr—-— A-Gr670. -670. 46.
remaines the lefler femidiameter — it C. 449. 23,

Inthe mngé FCN..

AtRld'mu mprqponwn : E
tothe lincbefore found —————v cmmess ——F c. '407‘. §3'v2s 14778 '
fo fine the angle forming the fanke— s. F € N. 40.d.-00, 9,8080, .
to the flanke FN.90.33. 1.95585. .
whereunto adding the line firft found —— SF, 72 72.47-

we have the diftance of the ewo tetrag, — K 6 and B.C. 162.80.

which fubftra@ed from the perpcnd oA I, 480, 45. '

there remaines the perpeadiculer o

the inward twctragon — A D, 317,65 =

In. tbe trw!gle F NC. .

As Radiss is in proportion

to the line before found—— 1-'c. 140. 3¢ z,|47 8. ¢
" fo.fine compl. the angle fomnng the flanke—sic.F C N, 40.4.06. 9,88425.

to the Gorge line v N C. 107:66¢ z,o;to 3

whereunto adding halfe the curtaine - DN.z210.. -

we have the line-- m ¢ 317. 66,

which doubled is the fide of the inward S o
e Be:635.33;.:

a E :; .23 ' i’)::*:

- _ . \



(32)
Inthe tmagle B PN.
ﬁneche inwaed flanking aagk wFP N 15.4.04, 6;98700,
is. i proportion ta the flanke — FN.go. 33.3,95¢85,
fo fine compl. the inward ﬂankmg angle—s.c. FP N.15. 00, 9,08404. .
totheline PN.337: 13:2,52779¢
which fub@ra&ed from thrcu:mne— ——O N. 420.
remiines the fecond ﬂanhe — —0 282,87, )
In the muglc ROG. '
'.l'orhﬂmebaﬁom foux:.. $&. 170. 45.
addingthe curtainc o — O N, 40,
fumme is thelmev — "RG.639.45.
‘ o Pir ﬂ 0
As the line R 0 or— -— ID, 162,80, 7578835, ‘
-is in proportion to the line ReG. 6pa.. 48 38" 391 ;.
faisReding. inproportion
. tashe tangent of - the angle ~—— RO G.ré.d.nw. t<7,6_z748.
T - Seundlj.
As the fine of xhqt anslg —-----s‘ &QG‘ 75.:1441.0, o1 r!7 9,
is in proportion to the line R G 690 4803, 1y 83932, 8‘4.’1 R
{o is Radius inproporeion

to thefixed or lqngc&lmc of dcfcncc S ——— O G. 709. 4 2.2,8 5090.

[P ~

4 Example. p e ey

R Y

" ZLetthirebea btptaungm fi gare of ﬁwm{ﬁi&i néoﬁﬂ- |

tifiedwithhulworkes, dre,

Letthe length of dbecwrtaizete =+ ON. 420. foote
the fromt oftbc bulwarke _':"" - . EG, 280,
sbeangleof sbebwlwarke . " EG H.85.d, 43

. Thenwill the other angles be accordmg to the fe-
cond




{

- (33)
cond rulé and fccoad tablc of the fourth Chap. and for
finding the Gides wepxoceudeasbefon faymg .-

) R .“—,......“’:!5--v-v;h;l,.----vt-t. -,---vvvvm " G

PRy

As Radiss is in pmpcrﬂon '
to the front of the bulworke e e P e, 280, e 2, 447126 -
(o fine the inward flanking angle —ewem—s 3.5 6 ¥. 21.d, 26", 9.56279. . '

080 1int sy = s —S E.. A0 3%.-2500994.

-



| -(34)
Inthe fame triangle S G F.

As Radias is in éroportion ' 4
to the front cf the bulwcr'e- ‘ FO. 280.— 13,4471y, .
- . fo fing compl. the inward flankKing angle ——s.¢, S G F. 21.725. 9,964 88,
tothe line : ‘ $G. 260, 63.2,41603.

* wherenato _’a'c!dix;g halfe the curtaine ~— e $1. 210,

- ‘the {umme is theline e — 16:470.%3.
which doubled isthe ideof che . .7 ' k)

+ - outward heptagon e nr———e—K G, 941,26,

e dmthe triangle TAG, .
* A$Gre hilfe the angle at the é;nten..—-—-—,;’l )G. 15430 0,36259,
< to Kalfe the fide of the outward hepta oneme—im] G.'470; 63, 267268,

"' fois Radius in'proportion to the ; \
-, femidiameter of ¢the ourward heptagon emm—ms= — 4 G, 1084.61, 303527,
s . . - . s\

. I the fame m‘gﬂéle IAG.

As Gne balfe thungi'ev ag the q’éntet —m8,1 4 G, 25.d, 43", 9,365. 59.

to halfe the fide of the outward heptagon —————16. 470.63".2, 67168,

fo fine compl. halfe the 2n3le at che qgmcr— 8¢l 4G.254d. 43"9, 95470,
(RBL LA

to the gredter perpendiculer e i e 4 7, 977. 17, 2,98997.
In the friangle F C G.

Y

As the fine of the angle — 3. FCG.75.d.43" 0,01364.

-isin proportion to the front — F.G.280,— 2,44715.
foﬁnehzlfethcﬂankodapgl;) —— s.FGcC. 43.51. L. 9.83261.

to the line - i F C, 196,522,293 40,

Inthefametriangle F CG: ‘
‘As the line of the vangl‘e - --‘---.—--s FCG.75.d.43'.0,013640
:i8 in proportion t6 tht front == = ="w = w e v F G, 280r=— 2, 447 1.
fo isthe fine of theangle ww—r = = = ='a5. G F C,61.d.26'. 9:94362.
tothe head-bine —m == wm == = = = 0 = = CG. 2§3. 75. 2,40441.
-which taken from the greater femidiameter——— 4 G. 1684.61.
there remaines rhe femid, of the inward heptagon =4 C,830,86, -
- : In

D



s
Inthe trivigh PEN,

* Al Rodim i in prbpo’ﬁion o '
‘tothe line before found o FC.196.91.1, 30340,
{6 fine the angle forming the flanke-———— 3.F € N.404.06. 9, §o30y.
«o the flanke — ' | cmmmmmm— N 126,32, 2,10147.

SF.102 31,

‘whereto addit:’g thelme firft fou;xd
ft

fumme is the diftance of the heptagonseemme——I D, 228.63,.
which fubftraed fromthe perpend... e A 1,977.17.

_there remaines the perpendicular ' L e e
of theinward heptagon . e AD, 748,55« ;1
L I8 the triamgle FN C. s

" As Radiusisin proportjon ‘ : S

_ tb the line before found ' ' F C. 196.91. 2,29340.
fofipe ompl. the angle forming che flapke—s.c. F G.N. 40.4.08,983434.
20 the Gorge-line — - NC.150.54.3,3y751-

_ whereunto adding halfe the curtaing e D N; 210, . R
we have the line D C.360.54.
which doubled is the fide of .the inward - - .

Ppentagon - B C.721,08.

~

e . Inthetyiamgle FPN,. - . -
As fine the in ~ard flanking angle—— 5, # PN, 21, d. 26" 0543731,
is in proportjentothe flinke ——— «em— F'N. 126, 33, 2,10147.
fofine compl. the inward flacking anglemmm-s.c, £ P N.21.26.9,9638%
is in proportion to the line — — P'N. 3'" 78, 2050256
whz:‘g fﬁr‘a&ed from the curtaing ———n ' — O'N. 4:‘0'.'60. K ‘-\_"‘5 *

remaincs the {ecand flanke- — OP.g8.23, "%\
Laftly, inthetriangle ROG, =~ .~
Tothe line before found —eamsiees et aicse § (s ?,;34,5_;'-;3’;'
adding the curtaine ON. 420, .
the fumme is the line  ———— RG.685:63, RERORL
o . eme e EEPRAY

CEY . . . 4

i « F \x..‘.,rk’

Ul

-



- »<3é-) »,

As theline R Oor w— 1'D. 218, 61. 7;64089,°
i in proportion to thae lxne-f- RG. 680.63, 3, 8;39:

fois- Badws in reion
£0 the tangenc tﬁoanglc——-—-—-—t ROG. 7:.26 4‘,47;7& o

secondly.. ,
Asthe ﬁneoftlmanolf s;: ROG.71; z6 002321,
umpropomomofhehnc . — — R G.68..63. 1,831291,

fo is Rediss in proportion -
to the fixed or longeft line of defente -

R'G.718.00. 1,85611,.-

And after the forme of thefe cxamples, you may-

determine the ‘quantities ofthe fides, and lines.of

Forts.of agy - other number of fides , under or- abov&
twclvc. -

5o Examplé;

I.a(tl ,iha Quindécagon of fifteenc equall fides and:
the.fc partsbe asbefore, nnmely )

ﬁec:trmah — — ‘ O N.g2.r0ds,

- Th ﬁwu gﬁbe bulworke———— — FG.28.r0ds,

v

Vbal Ie at the center ss mmem

‘vzglc ©ming the flamk¢'—— — FC N, 40.d.06;
Ands ﬂahd :mglc of the. hlwrl:e F G H.90.d. 06..

Thenwxll the other- angles be asfolloweth. .

Theangle dfsbcrmnrqf the poltgm — BAC.24.d.064:
D A4c. 12 o0,
_[cmu xba{fetlvewglco/ the plrgtm BCA58. o0,

whick
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(37) -
And fecing the flanked ang. of the bulwork FGH.go.00:

balfe the flanked angle FGC.45.00.
sakenfrom halfethe angle of the poligon — BCA.78.00.
leaves the inwardflanking angle ——* ——SGF . 33.00,
 mbereanto adding 4 right angle ; 90.00,
 the fumme is the angle of the [houlder — NFG.123.00.
from whish thec.of the an.forming she flank NFC.50.00,
refts the amgle oppofisetothe head-line——GFC. 73.00,
to wb/_cbdagling halfeshe flanked angle———FGC.45.00.
shefammeis ——— ' -118.00.
which [wbfirasted from two right angles- —180.00.
yemaines the angle oppofite to the fromt——FC6,62.00,
alfashes.of thesnward flanking angle is—— 8FG.57.00.
whick doubled is she ontward flanking ang. K MG.114.00,

+ :Having thusfet downe the angles; the fides and o-.
 theplines are found, asin the foure examples before
going, which therefore wepaffe over, and willnext
“exhibite intwo tables, the lines{which we have before
fhewed to calculite) ina Fore of any number of fides,
from the tetragonto the dodecagon, according to. the
angles found by cither of the two rules of the fourth
. chapter. o SR




~ "(40) | :
.5 I thefe.tables we have fer downe the meafures of
the pripcipalllinesin Forts, in rods and centefmesor
hundreth parts of reds, accounting (as we have before
~ faydChap. 1. ) 10.fo0te toa rod, or inreds, feeteand.
tenth parts of fecte, thus 70 94 is 70 rods and g4.
ceatofmes of arod that is 70 2% rodsorit is 70. rods,
gfooteand 4 tenthesof a foote, and the like istobe-
undeeflcod of thegeft.. . - - - .~ .
o Nﬁmy ather fuch tables might be fet dowae for fe-
verall proportions ufed in fortification, but feeing the-
Arithmeticall way.of caleulating themby Logarichmes.
isfo.cafiirfhall befufficicnt to thew fome of them;.
for-which purpofewe will.fet downe certaine quefti-
onsou of Semwel <Maralsis his Fortification, and fome
cthers, whercin alfo you may obferve the great facili--
tic thatis in-thele aperations by. Logarithmes: in com--
parifon of thofe formerly wicd by.natarall fines, tan--
genus, and fecants. | | ,

fr)blcnéur Qqeﬂim:, tawtbing fachwarious Prvpkit“gsy
# areormay be nfedin Fortification, '

Queft: I..
NPT E shere be a fquare, she fide thereof B C. cons.
AR t4iming 35 parts, andles 1his (quare be for. .

. lified mish bulmorkes, [o as the Gorge.line.
¥ N C.maybeq of thofe pariss.the Curtaine.
N 0o

L



(4r)
ONat.andtheflanke N F, 5 parsiyandies e fans:
of the bulworke be im 4 i hhlmmhh xed dineof
defence, whick line of defence [uppofe- tobe 6o. reds, I’
demandthe gnwmty qf the. anglc:, ud@f the pamq“
this. Fort* \
| Hcrcrhcn in the right- an led triangle O-F N. tbc
ourtaine 6. N.being z*ig.parts,g and the flanke N 7, g.
-parts, we may ﬁndethcanglcs, faymg

........... gy
et S e >
AN L et} || A '
. 1Q ‘
=
e ! { -,

A3 the flanke— ~ FN.5. pnts.g,;o 105

é1 im prepertionss Ridins
Jois the Curtainemmmm — .--,ON. aLpans.1,3222.
tothe tangens of she angle—t, OF N ,76; 36:3:10,6132,
mbermu equall the. v I M C76. 36, .,
which denbledis thé out flavking anK MG.353:1 3%
| -4[/43 the. umglmm of0 FN is—F.0 N.13; 24 ‘



| (4)

alfo the angle ——m——ttumen DG M, 1303 e

s“vyh‘:b u‘:gu frombalfesheangle ,
“of thetetyagon namely from- ———— 1G A. 45, 0o,

there remaines balf the flsnked avgle. FGC.31.36.
‘which dowbled is the flanked angle——FGH.63.13.

againete the inward flanking angle—1G M.13.24.
adding aright angle —— ( 90: 0B,
e bave the angle of thefhomlder—N F.G.103.34.

Now thenin the triangle 0 G C. we have the fixed

linc of defence 0 G. 600. foote, and the angles; for
the obtufeangle o € G. isthe complement of halfe the
anglcofthetetragon D € 4.to 180. degrees. —

As fine halfe the mgic of the tetragon, ———.—s. DcA.45d. 06,051 sos.

.to the fixed line of “defence em—msemmmeme — -—0 G. 600, foote, 2,778,
fofinc theinward flanking angle —w———=—ss. GOT. 13.d,24". 9.3650,
tothe head-line wmre———ommr ———&C. 196. 6. 2,2937.

I ;tbcﬁmm'ﬁgle for OC.
As fine halfe P angle of #xemng&:ér—-s. DCA. 435.d.06. 01503,

- tothelinc of defence -~ 0 G 60o. foote. 2,7782.
- fofine halfe the flanked angle = ‘3.0G . 31.36. 97193,
to the curtaine,and Gorge line e O C. 444.7- 25,6480,
the fourth thereof is the Gorge NC, 118.2.
the refidue is the cuttaine ON.333-5.
Alfo the fumme of O cand NC isthe
fide of the inveard teeragon - - - = - = - =~ —————BC. §55. 8."

a feventh part whereof is the flanke—— = ww= = == =NF.79. 4. '

" Imthe vight angledtriangle OFN for OF.

A‘uh.eﬁne\oftﬁe"ahgk e $.0FN, 76.d.36'.'0,ox 20.
is the proportiod t6 the CUIt A NE comeme - ON. 333.5.2,523 20

fo1s Radiss to the diftance of the fhoulder ————mee—O F. 342. 8.. 2,53 § 50’
which taken from the line of ‘defence — = =« =" = = =06, 600. .
Teawes the front of the bulvWorke cemms ——

- FG. 257, 3.
- - Is

'




43) - o
o o the triangle ADC for AC.
eyt oot m— 4
whrchre:

As halfe the angle of the tcn-égoh-———--:.b C 4,454, 0d. a, xs:os.
is to the perpendicular - AD.277.9v 2,4439¢
fois Radiss in proportion tothe

femidiameter of the inward nena’gon-—?-—c—-—d €.393:0. 3: 5944«

- whereuotoadding the head-line €G. 196.6,’
we hay: the femidianeter of the. :
ontward tetragon —- - .AG:389, 64
Inthe triangle 1G A, .
* As Radim is-in proportion-e the o T
femidiameter of the outward tetragon ~—AG. 8. 6,2,7706."

fo Ginc halfe the angle of thetetragon —m—m3s.1 G 4, 45. 06, 9s3495.

t» the perpendiculde " A1, 416, 9. 2,601 -
from which taking the perpendic. - A4D.277.9.-

refts the diftance of the tetragons : 1D. 139.0. i
alfote 4 2isequall - ' < 1G. 4169 . a4
which doubled is¢he Gde of the ‘ ) R
outvvard teragon — - - KG.833.8,

Queft. . IL.

Lesthe Curtaine bein proportionto the Gorge:line ar3te-

1.awdthe Gorge-limeso the flinke, as 710 5- and les the

front of she bulworke be imaright line, with the lincof

defence, which line of defence [uppofe to be-60 rods, 1

demand she quantity of the angles and .of she parss of

the Fort 2-

This quelion is in cfe@ the fame with the for-
mers ’ -



] DI I 'Qucﬂ. m. Gl B

{In & quadramgwlar Fortreffe, les the (wrisine be fouré
: ti»z;': fo much s the 'Gorge,- line, and les the Gorge{aliv'c'
beeqwallso the flanke, andses the lime of defence be 6o.

70ds, and agree withthe froms.of the bulworke, what,
. [hakbethe anglesand fides of fuch a Fortrefle ¢ .

« >  Imthetriangle FO N.
Asthe Curtaing e ——e ---0 N. 4. parts. 9,3979,
isin proportion toRadiss. - - - : : 713979
Soisthe flanke e we ~~F N, 1. patt, -0,0000. ~

totang the inward flanking #agle rwemeevee & FON. 14 d. 62, 979.
whichfubftraged from halfe the angle #3979.

of the tetragon e G C, 4.§.d.06,
leaves halfe the flanked anglemm FG@C.30.58.
which doabled is che flanked angle ——F G ¢. 61. 56.
Afainnhe compl. of FON of IGM. i$ e 1 24 G. 75. §8.
which doubled is the outward fanking angle—X XM G. 151. 56,
Laftlyto theinward flanking angle- e FO N, 1 402«
adding arighe angle — —~ 90.00,
vve have the angle of the thoulderemm NF G. 104,02,




L | el ) o
Yhexfor shefides dmifrfin sbéwhangie OGC.

‘As fine halfe the angle of the tetragon ——aks-000081BCH; 47,06 £§ o4,

toshe fixed G dow, fomnis,iryd i,

fo-fiesheinwasd: ma;usk__.uu.mss.m»ﬁ 9;;!4’.

Josle head -Jine - Gs-niﬂm S
T Iu&c ﬁnumgb 0 GC

rAs ﬁnelhe QCG i oca.wou o,rfb(

totheline of e-------~-—-—-0G 6oo, foate, 2, 7783,

{fofine halfe the ﬂankod angle— ~rSe FGC.30.58, 9, 7114,

.A.A.’

- to the curtaine an, ocge.lme o’ _ocC, 436.6, 3,6401

:theﬁfqunwlgr :Megp:g ]m—;—rﬂ‘” \3§ LS

\\l Naye
N &QMOG ‘.‘.\5 LY tiwha U () B
ﬁm - f"ﬂ-ﬂﬂa ~
.b*. K1 5 tx
!&f\’)?ﬁ’g’\{g‘?ﬂ'“ \«“ N X \

“As fine compl. tlmnwndﬂanhngugle—-s.c.!-'DN u.d.&z. o013 n

. ig in proportion to the curtaine ON, 349.12. 3.5‘4;!.

+fois Radisis propertion :

- tothe diftance of the fhoulder OF. 360, 3, 5563,
which fubﬂra fromthe line of defmf —-OG qc; .
there remainesthe fioot rerwe .

Againe 1fwea&

- toshegorge-li

the fumme s the
whereto is equall k
andthe fide DG

of theinward tﬂhgon-

Asﬁnehalfctheangkof‘thetemgou—ﬁ.__.s.nc.l qf.d.od.o.uo’.
totbc perpendicular— .4%0. 361, - Pocidisy

. .“‘ —-—-mﬁl An i) aal W "~ .
{:tzm‘?’ : tishio e »rm.z 33050 ég\‘j?c"~rﬂu“&£
wheremto“dtig-lbeﬁc\&‘ltﬂt—::‘:—:_d_a _,‘;" e




* {#6)
s amibaiglebAGL.
m J w&k-»—< RS BL N i
r uuléu Wiﬁ.ﬂ‘ z.u,;‘oé
fo fine halfechenngleof ithe £etragon v 7 G 4. 45000, 9,849,

o the perpendiculer A 1,407.4, 2,610,
fmm"r’l:cbfub&n&mg S AD. 261.9. _

remaines the diqqee of tﬁ)twm-——  FRFTTIER

‘Laftly 4 I being here cquall to — . 1G. 497 4.
nthdovUGd i, shcﬁduubuamdmagonu. J(Ex‘sq 4.4. 3
PR U LS R T

O U QuEk TITE.

Im tberg ilna !@Hranguku”: mﬁoﬁ hfg‘ﬁ 1,“ e

of defence’ O G admit- te-be 6oo fost#; § ﬂm&ed
engle:RG H-60 degreesandthe angle F GN4
pars af the flankodangle mamely. x5 degrees, 4n~
tbutber mmﬁm’ fﬁu:h}'m?

. . A EN IR ﬂt"

‘ . S
S VRS IR RSSO TP B 41 S I AL

 Hesbehon Balfe the flanked an e__.._,..,.mmm,‘“., )
mfmhlfy ns_‘cof € 1ELTAEML ey ] G ) 45, OR:: A
chelgward .4.‘5!2‘:_'“—*?-1--1 G-MAgb0s

) 'momﬂ —— noN 1‘.”.. » )
mmﬂﬁttﬂww—_lgm,’.“.

N\L o ‘ 'biéb



4 )
which doubled is the eutward Rankingangle— X M G, 170. 00,
and if tothe sngle F 0 Awe adde mermrer Y 90,00,
we have d:¢ angle of thé thoulder - .NF&. 10§.00,
hﬁ fubftrag ma héfap&lc — e N G €. 3. 00, . o
ﬁa!& the dngle 8F the tetragon — D C'A 45,99
tlx.tmmnms the Angle ~G'NC, ;o.co. '

e g "-'uﬂ:rtrmgkoqe._

As fine 1;:15 i angheof. thcmsagmo——-—-a-u e ,4.41.& “ O:W
tothe fixed line of defence - 0 G. 600. foote. 21978 2.

“

-4
© e

pt

- foisfine the imardﬂaﬁkmgaxg!q 8 GO C.15.90, 9. 4130,
mth‘mm“ . CG. z‘,.‘l ”);‘ ‘7’
A ST oML
3» fyhis oW
Zn she fam mamgk |
Asﬁn"hﬂle;hea !oof tbctetragon-——-—t.'b Cdaqﬁ‘cbﬁn Rr‘;’?‘r
-is to the fixed Iink of defence G.5oo. foote. 2:7783.
fois ﬁne halfe the lanked angle — ---—--—-3.09 €.39.20,9699% .
tﬂhc cnxw andoac gorge-line : ﬂcqu‘ 3, 4“11
L imbe tmgglc GNC. L
As t!\eﬁneoftheanglc — 25, G N ¢ 30.d.08. o,;au,
is ta the head’ liher— —_— GC, 219.6. 2,3417,
fois the fine of chcawgle — ‘.-._ s.MG' €.15.04. 9, 4139,
" tothe goreesline e g oty - NC, 113. 7. z,ony- ‘
which{ubftra@ed from tbelme-—- OC. *24 3.4
there remasines the eurtaine s N.3¥o,6. -~ "
ATt :v“ H‘ e ! m ;
T Iix rbe ?rmnglc F 0 N'1
As Radtmsm gfoportxon ) ,
tothecurt e . s ——easion i : & xb.‘ z, z:..
fotang. t watdﬁmkmgnglea._m.——.——t. ig 1§. 6o, 9,4;82

tathe flanie =it \ —F N, §3. 2. 1,9202,

~ . . RERT] .~ 1

Eas L © i.'."" w000 z‘.?]'i.ait‘;"z LR [ P " l‘
R Y areiagy s e IEet 3Ll DU PR VRTREI ¥ M oA
b Yo MARNAS) Zr':‘))VIbu d"in-‘ “oe g f -

A '

H
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R I LI Do i
s 'm""”"’x"" R

As e thdTwbbd Badling ingles l.l'lm ud.n&.q.;!n.
is in propogticy mthﬁ kt-———-q — FN8B3ea. 1,
fo is Radiusin propo tion

to the duftance of the fhomhd W WOP;::; z,son..

wehich taken from the [if€ of defenc

.iwc;ob&&mu{xbwulmrk- e ~*—zw 57* 7-

R TR I N

LI R TR JluhtrmpgchDC.

"(JA' £ .9.Q (o n e e amen Tl e Jiie
And:fumohalfe :hecummc DN 155. ;.
we.addethe gorge-line — NC. 113.7.

the {umme is. the ling s’ evres : ey D.C, 269.0, "

whereto is equall the rpcndiculau—-—a--——d D.1269.0. .
AlfoshelineD Gdoubled isthefide - .
Sfthé ifiwird de ; BE.s ;8. o,

9"" £ 93061008 %) Ve s

hehalEohuangitof the tetragan-—.-s. QC'A 4s.d00d, o ygog,

Perpgngicpler am 4D, $690,2,4305, .
‘f_'mstadimm roportion to-the. -_—
emidiameter. q——kmd C.3804; 8 -
wheeeunto addmgthchgd-a CG. ;3. 064 3 5805,
vee have d‘cfcpndumetee of the.. - - "'—"‘" 3o
ott!tﬁuim)u)gon x ——e AG.ﬁoo.o. o
SRR In tbctmagchG'Aw
‘_A&Rcdm\nsjqﬁrqpo;uqn tothe . L

utward mragon«-—--——-—- AG’ Goo. 2, 7
fofine halfe the angle q{x!;camgoa-—--p-—: 1GA.45.d.06.98

totheperpmdxmler - — AL . 6 s

l’tﬁsd;edlfhnceoithctcmgcm,--—-—-,-__lp. ‘Sv » o
G, (vehich, choall to 4 I) doubledis "~ . 3
' tle oftlic umm mugoa ._......._&Q, ng L.

Wefct dqw,ne the meafurés of the parts in feets;. .
and renth pants of fectc, that bmgalwap;g orforthe .
mioft

e

E

Fs



- 49y #
moft part fuficiont,-but whea you-defire moreexaéy

‘ndfe ymnﬁthelagaﬂwm«,tom phces,
or unto ﬂxcplaccs Aasin b.;s, next qmm lli*

done. q :.4...» » .m.z ;,..

ot v ’ 1
Inthis ﬁgnre of “ Puugmd Fors, les the ﬁmiedngk
" be 6. degrtes,: omd detsbe.ongle F G Nbe o fowrth
JDart thereof, namely 17.d. 15", and the flinke F N. 10, -
X na’r&ml 8ifoke; and the Corteine QN yé:ndl;—.bdk

mapd tbc qunmj of eagh !m of ﬁwb ] rm a‘

@



_ (50)
SRR HNRY aa.wmw st fé
gmwgm:‘w e ;.,;-;lgwj ,m )
CI === ~ o e <
"which fdm angh?ianou { agng S
. makes the angle of the (houlder — NFG.199.30. -

-And if from halfe the anglc of the
: ycntagonmfnbﬁrad:hc an; 'leu'a-—ah—‘--- NGC.17d, ;, i

there remaines the angle~ — G N C. 36.41.
rhofeaompkqnm A — -—-FNG.;;.:;
| ‘. I-'n;ﬂ tﬁm i tl:ttnmgk EPN.

) PRI

~ mmmm&wﬁw-—-q-———w N wd ;o-oméfo.
is in propostion to the 108, foote. 3,03 342.
.fo fine compl. thé fame anglc-——--——i-& ¢.FPN. ¥9.30. 9,9743 -

-teche part of the curtaine P N.304.98.2,48427.
which fubflra&ed from the curtaine ON 360,
-chere umammhcfecondﬂwkc -OP. 55. 2

-,

I»tlxmle EGN;

Asth:(ﬂgo?s S 5. FUNJ? Py . o,;z79x.
is inpt rtion to.the Hj ‘Ee--—-'d—-——u—-iF 108. fogee. 32,0334, -
foisth u:b&heahg ...R’N ﬂd-‘ls' 90377.

mprdaﬁmoﬁ;mbcﬂmr R 191.'81 },46;10.
- -—«uv» S R sf " R
'f- ,l . Inthe fm tmngle. & -: ;
Asthe e-q-——-;——s F 0,52791.
fsin totbc flanks -;f' ioS o#z,ogfz.
- fofinetk ¢ of the fhonldr that §
ﬁne inward ﬂmkmg;nglc sc.l-‘PN.l;;o 9,974;;
cotbednlhm:c !’ -N G. 343.30.2,53568.
- Imthe tmngm GC.

halfe the angle of the t:gon————s,b C 4. 54.d.06.0,09104.
%dxﬁambefore foxmdpi—- e o= ~=NG.343.30. 2, 52;68

fofinc § of the flanked angle — 5. NGC.17.15.9547309.
te the gorge-line — N C.125.84.2, 0998 1.




SN f
1o the famesciangle: .-

;Mﬁmhzlfetbe eofthe ngon-— 5. D C 4. 344, oé.o,ogzoz(.
13 in proportion to "-—-'—-i--—-ﬂ & m.;c.z, 33968

fog&cﬁp&of;be.ap‘h—r— w80 G N .G 364 45..9: 176981
wthc-,heod-&m“*44+ S ommn CG.’¢.$§ 190.2 40466 ;

: Iﬁ the mangle OGN, - - "

B L

As :hefumﬁncofb NandNC-' . 7c 3% 30, 7.:;:86
- istothediffertnee of O Nand N'G 16,70, 1,22272.

fotang. halfethe anglé G MG “"""‘."“""‘b‘,, ~t¥8.d. 22", "'9,11.!16
tothe tangent of the difference - 00.27 . 7,89634.
which added makesthe(pgle omp xs.& PP S
. e ’ v DM l i
Teros S&u Zf ot 8

: T, [ vy R ,‘,,‘n':h;" Lol
B | ‘

Mtheﬁdeohhnmgle——-.—-s.OGN is, ) 49,4),49}:3;,

. oa

isinproportion'to the'curtaine: O N. 360.. §630.”
fo the fine of the angle—— s.GN C. 36.d. 45" 9:;16394. :
to the longdl line-of dcfd:ce~ vs 0'G.667.46.2,82442. -
-' odl s S
Ix rbe tmngk A D C.
H:N'ethecummcuA — “'“" e T Q N. xSOfoo J
and chegosge- liheGsdia a1 T 1 T S NC N8R o

o &
PN Y

the famme of ghefe +— oy b “Wﬂ‘t‘*m‘ﬂﬁl :
w‘hncbdotﬁ»léd is the fide of thejiaward pengagon — B, G1r67s - .

As tang.Inlfc the angleat the terrer— —~t.D 46 36.d. 0é. o,x3gn,
1 halfe the:fide of che inward yemagdn-ﬁ—h—- . 3&5’14.' 248849, _
fo is Radis in psdpactiopto tite L. ° et mn ARy ST
the Jefler peryendxculer - ——— 4D, 4;9 94.4,6:41&: :

- In :hfxmumgle.

—— e ope

Asfine halfe“shur:ﬁ;tthms-—-—..amu-c ,;,Qdaod.\o. a.;oy 8. ‘

ta hilfe the fide of WW aes.lmn;ww i
fd s Rodius in propomonto the:

femidiameter of theinward peNtagon seme———esse £ C.'§20.32. 3, p3627."-

wherelo adding the head-1in¢ s = = = = = = =€G. 2§3.90,

we have the femid,of cheoutward pe,lug.—-——ul Go774:230°




"“Q):-‘) i
'lﬂh WME!‘G &‘

LoD oo . . : ‘; § 9\
um” iﬁnnq;&mnndlr- SRS ey i
-ra-._...-_..mmuf f.““t .

fa&it,a]&'c th; angle a¢ the M—-—-;.u&a“ o‘.,,fc,nv
. tache me

,wms .p,6;8.l
- which doubed.is the fide dfd\eoumai N

P

‘ - - we, - --dt——;—-—‘q!,_lﬂ.". 1 -
. .';!.Y .
S i .*.: Cea
“dmshe ﬁtumaglu
A3 kdul m£ropnxon othe o
:fcmulmnetd'

penéagon A 12,3, uus.
- fo finchalfe the qgle of the. genugm——qo. 16 4.54.d. 06, 9, 9,90796,

to ‘hem A 2, 636.3‘ 3,7,6‘ e

- from which fybRrading the perpend— -~ 4. 420.9¢.
sb&eﬂllﬁac thcdiﬂahceo{’ d:egcnmgons ——D 1, ms. >

.
E r‘v S IRLER

' FIT
dne .S - ,fv} IECTEI
,{“-v.bd LI I :
%ﬁ V’o

.Imthe bcxdgomll rm ﬁllnag; Let tbe from qf tbe’hl. -
warke bein proportiomteshe Curtaine as 3 to 3. and e
the flanke,ae 5 10 3. amid-let -the distanse o the dig.
M inés of the bolworkes KG.be 84. rods, and o

agle of the bulwarke, 35.d. 1wonld bmv the
ﬁut:, artmm md otberlumnf ﬁnﬁﬁ'm ?

f::cmhsaflcf:btfelt ‘d‘. 8663637‘{;::

velts thedawabd £2 i B G B3, 30,
ﬂhagraqle..—-.n 'e 9730.‘ o

ﬁl L R RIS I TN
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(53)

Firﬂ tbm in th tmngk S F G'J
As Rddita isin Ee pomen

-F.G. 1, parts, 0, ;oto:

to the front of the bulworke

fo the fine of theangle 5.6 FG.67.d.36. 9, 9656,
ta the line - 5$G. 18478, 0,3666.
‘whertunte adding halfe the curtaine — D N. 1..§000.

‘we havethe line- 1G.3.3478.

Which being halfé the diftance of the diamond

pointsof the Bulworkes X G.ls by fi onIGA-’-
-roddes or 4:0. fcctc. y uPPOﬁp

”,
PR N




(54)
Asthehnela.xnpai‘t- IG. 3.3478.c0.8r. 9,47¢24.
istothefront F G, in e F' G, 2 parts, —— 0,’30103.
 fois the fame line.d 6:) cce-—-——-—---—- 1G. 420 fecre, —2 163325,

to the fayd ﬁ-ontFG.m feete. wam FG. 250.9.— 2,399§2.
m:heﬁonnnpam i et~ — F G 2. 9,6990,
is to thecactaine in Parts = e - O N. 3.0,4771,
fo istha front i fecte —— _ ~—~F G.250.9. 2,3995. - .
tothccurtaincmfeetei — . ’ ON. 376, 4. 2,5756.
As the frontin — - . - FG.s. g;3010.
# t6 EBE BNkt i partfemier o'l i FN. 2. 0 3010,
{0isti1e {ront in £ETLe mmmme mmmmeim; i F (.2§0.9.353995..

R et e e ———
fothe fanke in feete e we ' N. 100:4. 2,001 50

En the tmngleS GF.
. As Radips isin proportion .
to the front of the bulworke -F G. 250.9 2,3995.
fo fingghe invead flanking angle s.§GF.21d.30 9,828,
to the kg ooy st an kW : iernnS F. 96: 0} 1,98:;.
wheretd 2daing the flarge: : -t FN.100. 3. 7 §
we havi d\e Jx&an:nof fhe hexagonsN S,ot——-q- CP. 196, 4 :
; i . I»the trmgie VG C ¥
Cr e SRS S I !
hal‘fet ngle the hexagons N S, === ¢ 7. 69 d.oo. 0;06 S

toth wnngamvnr—-m——-vc :96 #: 3,293t
fois adizmn proportion i
tothc.‘mzd-ld\e ‘f _-33- ﬂG 2.1.6 8, 2,3555

’:‘

7/ \ ard .f/ \

The fide of the outward he*goon is -9 ===~ KRG 840..

fo is the femidianter, of the (e hexigon—,g._.—- A4G,840.

* from which fubftra&ing the héyd-link—mes— € G.226. 8,

vefts the femid.of the inward hedag dh.-.&—-———.! €. 613.2,
whereto is cquali the fide of the “\ P

inward hexagsn \,‘{- BC, 613, 2.

the halfe whereof js—— DC.306.6, v
‘from which (ubftra&ing halfe the curtaine ——— D N.188. 188.2, < -

there remaincs the Gorge-line sme— "N C.118, 4

i



(ss)
" In the sriongle ADC.
As Radlu 18 npeoportion tothe. :

femidiameterof the inward he on..—-—-...—d ’X 6;3.;; .,‘;3,5_
‘fo Gne halfe the anglc oftle ng gon ..a-—-- . 5C 4, 60.d. od. ‘9,§ 379.

‘to the perpendicular< _ i d P13 112y P25 3.
“,“bﬂf?ﬂ. . Lo T “ ‘\ " Q"‘!’ IRCURN \ 2 ‘,\ N .
G T r AR AR AT

Queft. V1]
Lt there be ahexangwlar Fart, and les the-diffavie of the
< diamond paints of shebnbmorkes b6R6 rids 4. farse;the
.. Cuntaive 38 rods 4 fosre, the flarkeeso vodx; ans the
- flanked angie of sbe bwlworbe 75 di 06 whas fhall bec
_ thefromss, the longeft and [bortefs [ines of defenve,he
gorges cndother parts of thisfors 2 St

" Q’Fﬁ'VfIL ‘_‘,'{\".’»\;‘.

In 8 bexangwlar fors, let the: Gorge-line be in Proportion
" totheflanke, 4 10,207, and tothe fide of the snward
hexagonas2,80 9. and. et ‘tée_]'{coﬂdfﬂmkt&c in pro-
*prasiensothefirft, as 6.107. andihelongeft line fﬁ-
fescegaorads: what Jhal be the ather partsof fuch 4
Fop? : A S

, \ S i AN
) . - § A‘! ) \, ' Y,
! g - i meﬁo.:.l Xo ; - \\ A .

Inafort of 6. fidesjthefrombeing 2g. vods,andthecur-
saine in propersionMshe frent as 4. 10 3. and the angle
forming the flawke 48.d. 1 demank the other dimenfions
Qf ﬁlﬂb bﬁ" ? . ‘;_ </

fa

TR )



(6)

c Quett X,

Ina fortof fixe éﬁda, admis she flanked anglesf the bul.
" worke tobe 8o, d. and the frovt in proportion to the
CHTFAIne 45 3. 103, And les the front be 2 9, rods, andthe
angle fomini the flanke 40, degrees: what are the diu
menfions of the other parss of fuck a Fore ?
*Queft. XE-
There is aregwliy fori of 7. bulworkes whofe flanke & I2¢
-, rods, aﬁ?ﬁa dgm?: of the angwlay fot[:}ﬁf its bul-
v -morkes s 86.79ds 4, foote, and the Slanked angle of the
slmorkes 86, d.:2wonld kmow the othe dimenfions of
tb;: heptagom fuppofing - the Jecond flanke 10°be 13,
rods S : T

X Ririi X S G




' - (597)
Here according to the third chapter I finde : o .
the angle at the center of the heptagon—w—tm==s B 4 C. §1.d, 26, fere,

- thehalfe thereof — A.D,A.C. 25,43,
whofe cosoplem., is halfe the angle of the heptagon——D.,C.4.64.17.
from which fubfiraQing halfé the flanked angle “~ F GC. 40,00,
shere remaines the-inward flanking angle e, IGP.24.77.

" whereto is equall the angle . GPC 24.17,

jthe.complement of either is P £ N or— —S F G.65.43.
which doubled is the qutward flinking angle—e—— X M G+ 131,26,
Alfothécompl. 6f§ FG.t0180,d.istheangle of -
the fhoulder 4= — e NFG.114. 17

Then for thefiides, andfirfpinshe triangle FP N,

‘As fiRe the inyyard flasking angk—--—-——- s. FPN.24:d.17.0,3858.

is in proportion to the flanke - F N, 120, foote, 3,07912.
fo is the fisie'of the angle— e s. PE N.65.d. 43" 9,9598:
to the interfe&ion of the'curtaine———— P N.266.0, 2, 4248
whereto adding the fecond flanke— . OP.120,
wve have the curtaine wa — ———— O N, 386. foote. fereq-
Im vhe [dme sriangle.
Agfine the inward ﬁankiﬁganglc— 5. FPN,24.d.17% 'o,; 8 59:
is in proportion to the flanke : — F N. 120, foote, 2, 0792, -
fo is Radias in proportion.- - e S :
to the line ey = = = =P ', 391.8.2, 4651,
;- In the triangle S G Fs

FromtheTide of theoutward heptagon == == = = = = K G, 8.~
fubfira@ing the curtaine R § Of —— = ——ssien .G N. 386, -
there remaines the fumme of K R and & v § G+ 478.
the halfe whereof is theline— : §G.339.

. Asthefine of theanplewmmmssmms ——.s, S F' G.65.d. 43'. 05 0402,

is in propertion to the line . $G. 239. foote. 2, 3784,
fofine the inward flanking angl¢rmmm= w8, § G.F. 24.17. 9,61413
tothe linea S F.107,8.2,03127
which added to the flanke. e —— NF.120, '~ °
Bives the diftance of the heptagonsmm —N $.227.8.°

.



(s%)

Inshe fametriangle. .
As the fine of the Angle e remmmsrsme ==mm 8. § ¥ G. 61, d, 43',0, 0402,
is in prepartion to the }in¢ ———— —§ (. 239, 253784,
" fois Radim in fom- —— - - o :
to the front of tPl:e mworke —— ¥ G.262, 2. 3, 4186.
whereto adding the line before found e PF.291.8. - g

wve have the fhosteft line of defence. ——ePG. §54 O .

Inthe triangle GP C. - . -
As fine halfe the m%le ofthe hepfagoa_ ——8.D C 4.64.d. 17" 0,0453.

is in proportion to the linc- T PG.554. 257435,
fo fing the inward Ranking angle ——- —=3.G D C. 24-17. 9, 6141,
tothe head-line - CG.252.9. 2,4930.
. o In the fame triangle. '
As fine halfe theangle of the heptagon—ms, D € 4. 64.d.17°.0,0453.
to the thorteft line ogf defence— ’P, s P G. §§4. 2;7 435
fois ;h: fine of halfe cthe flanked angle s.P G40 d.oé. 9,'8081.
10 the line _ . Pe. 395. 3.2, 5959.
from which (ubfira&ing theline e PN.266. -
there remaines the gorge-line o N C, 52930

.  In the triangle 1A G. |
As fine halfe the angle at the center cmm—m—— 5.1 4 G 2. d, 43" 0,3616,

to halfe the fidg of she outward hepragon —r— —eel G. 432: 2,63 554

fo is Radius inprepertion to the C R
femidiamet. of the ontward hep:agon —w e vemrer-4 G. 995 .6.3,9981,
from which fubftra@ing the head-lin¢ ey ——=—G G'. 252 9- .
Jeaves the femid, of the inward heptagon —————e—— 4 €. 742. 7.

" If furtheryou defire the fixed line of defence 0 G.
youhave the right angle triangle, 0 RG. the bafe R G.
615. fecte,and the perpendiculer 0 R.237.8. whereby:
0G. is eafily founs by the firft cafe of plaine trian-

les.
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Quift. XIL

ghere & areguler Fort of 7.fides,whofe flankeis 4 11.vods,
“shediffamce of she angwlar points of the bulworkes,87.
* rods, the flanked angle of the bulworke 8o.d. 1 wonld
* know the vther parts of thisfort, [fuppofing the fecond
- flankesobe 9. rods ? - o

| Queft. X111

Thereis a heptangular Fort,whefe Gorge-line is 14, rods,

- sheflanke 12, vods, and the cnrtaine 38. rods : I de-
mand the quantity of the other parss of fuch afeptangsu--
lar fors, tZe fanked angle of its bnlworke being 79 3.
degrees # Lo S

Queft. XI111,~ s

‘ Thereis aregnlar Fort of 7. bulworkesthe flavked angle of
- eachbutworkebeing 86. dcg. andihe fFont being 29. '
" rods ) isin prapertion 1o the Curraineds 2,103« the an-
‘ “-gle forming the flanke, F CN. admit t0 be 40.degrees:
} zw;tald know the dimenfions of the other parss of fucha
Forte - : SN C

L QuhXVe
N Inaforofcight angles, let she flinke be 14, rods, the
[ fromt29.70ds, vheonrtaine 43, rods, the flankedangle ..

' ofthebulworke go, deg. what ire the other pares of j§¢b ,
‘fWﬁ‘: ) , C e b TR e N :

Queft..



L7463

(60)
© o Queft. X Vi

In 4 fort of eight fides, let the flankebe 13, rods, the fo=:
“cond ﬂa[ke%z_.ﬂd:, tbcdiﬁjf:tceof the angular poift;
. Of the bulworkes 92, vods, the flanked angle 83, deg.
30 what [ball be the curtaines, fromts, gorges andother.
patseffuchafime o

Quett. XVIL

Let the flanked angle of the bulworke be 9. deg. the- angle
 Jorming the flanke F CN.. 40. deg. and les the front
+bein proportion se the curtaine a5 2. to 3. [wppofing
thenthe front to be 2 4. vodsy what Jhall be the other

. parss of fuch afort of 8, fides. T . |

Quekt. XVIIL

Lettherebeafort of o, bulworkes, whefe curtaine let be.

39 70ds, the fromt of each bulworke 26, the flinke 13

'\ 70ds: what (ball be the other partsof fucha fortreffe,

[ippofing vhe flanked angle of chchbulworketo be 35,
grees? o PR

(5

_ (_&eﬁ. XIX.
wafortof o, fides, les the flinked angle be 85.deg. the
.Jhorteft lin{of jtfam 6o. rods, the longeft line of des
Jence 73, rods. Idemand the quamtities of the other
parts of fucha fort, fwppefing she Gorge-liné o be in
proportiomsosheflanke s 4.103 ¢ g

| ‘Qcﬁ.f
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Queft XX, U

Thereis afort of nine fides, whofe flanked angle i 85.deg.
- the fhortest lime of defence [cowringthe fromt 60, rods,
. ..andshe longeft line of defence drawne fromthe flanke
L, .73 70ds the perpendicnlar from sheangalar poins of the
Ll ‘_Zu,lmrkg totheflinkeexsendedS G is equall to the di.
... flance of the oupward and inward Nonagons SN. and
either of thems in proporsion sothe fideof the outward
wonagen, as 2407, what fhall beshe other parts of fuch
L oafn? A

- aAdmit thas of aregular forc having ten fides;the flanked
* “angle be 87.deg. the Gorge-line in proporsien to -the
flanke, as 410 3. and the lines of dejém"e, namely-the
Jhorteft 60. rods, andthe longeft 73. rods : whas will be

~sheother partsof fuchaforse
T Quem XXIL -
“Againe admit in fuch a fort the flanked angle be 87. deg.
" theficed lime of defenie 72, rods, the flanke 13 1. ‘mg,
andthe gorge line 18. rods; shere is reqnived the other
parss of fuch a fors2 - B .
Qe XXIIL..io L
“Inafort of acleven fides, let the front be in propersionto
W thecuraine as 2.0 3. and the gorge -linetothe flanke,
w410 3.and les she difiance of the angulsr giatg of
the bulworkes beg o, reds, andthe flanked angle of the
- | I bulworke
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bilworke 88 % deg. Iwonld knim the athir arts of
fwch afors 2 See
ST e s
“{t’.ﬁrbb Furt, les the froms be in.propersion to tht curtaine
VA3 103, andybegorge-line bo i flanid, 06 8. Y05, and
* It the fixed line of defence bé 3, vodsi it fhalibeshe

" other partsof fuch & Fortsthe angleof the bmlworkebe-, -

g 88 gadggrestt
T Queh. XXV

~ Inafors of 12. fides let ¥he flanke berq. rodds, she fromt:
.28.70ds, and the cwrtaine 42. rods, andthe flanked an-

gleof Wz bulworke go. deg, and et she avher parts of

o jnc aforsberequired?
Inafort of 12. ﬁa(é:,vlet she fhorseft line of deﬁm‘c /ézwﬁ* :
 ving the front be 54, vods andshelongest line of defence <
7124 7045, and et the gorgeslinebe in proportionsotbhe -
" flankeyas.4 103, andshe flanked angte of 1he bulwerke:
" “go. deg, what [ballbeshe orher partsof facha fart e

Quet: XXVIL.

Infwch  fors lesthe flanked anglebearight angle, anditbe:
" “angle forming she flanke 38, deg. she fromt of the bul--
" werke s 8. rods, and the 'lmgeﬁ."liaa of defexcey H3..
yods;what fhall be the dimenfiqus of the atker parts O
 Jachafore- -

" Sundry s

AY
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Sundry other fuch queftions or problémes are and
may be frgmed, according to the feverpll .proportions
ufed by feverall nationsand by fundry men.

As Spackelins 2affuming the fide ofthe inwatd poligon.
tobe 100. rods, would'have the Curtainctobé 5o0.and
~ thefront 4 o.andtheflanke 15. rods.

- The mlu g (abcording tothielame spickéhim) n)éke
the:fide of the poligon tobe fortified 8o, fods, -

. Someiiithe largeft Fort would have the front 40.
‘rodsina meanc forr 35.and inthelealt 30. rodds. And
the eurtainein proportionto. the:front; as ;to ind
theflanke in. propo:tiea‘téthe frontasa! 9.

Others dividing the fide of the poligon tobefom-

-fiedinto fixe parts, allow of thofc partsto the curtaine
3.t0 thfeﬁ'qm:a. m?he ﬂh .‘{;hlauﬁ, the %u;-

-tainé) oghe:rc"xs lefg to the! gorge-li r fide
-one parg Ty’ vbcfegqr ,;;# W &mc of
triangles may'be zptl a yed,apd leﬁf ly rafolve

any gueftions, mg tq the

-cxamplessggehay cbcfore

- The fcnrall fov‘mes cf nfym by tbc
French, Speniards; Hoﬂmdc s, an It_ 4 acco

#t0 S¢. de Praiffuc areas: follobvcth. f
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- THE FRENCH |
FORTIFICATION.

EJS inthisBgure, “let 4G, and.4 K. be the femidia-

meters,of the-outward poligon, and X°G, thefide
thereof which s alfo the diftance «of the anguler.points
of thebulworks,then making the angle 0G A.and Nx-4

- (or whicharg the fame,06.C, and N.K B): either.of

them 4.5. degsthe whle apked angleof he bylworke

-

a

A6 Hiwillbé go. deg. thatisaright angle: And againe
fubdividing the angles, F GC. and L K B. into two
equall parts by the line 6 N'and X 0 draw by theinter.

~ - feGtions
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" fe&ions;at 0: and N thecintaine 0'N:andfo o G.and
X K are: the lines:of deféace,- Towhich lines of deZ:
fence, letting fallfront the points 0. and I the peipene;
diculars & L-and N9¥.: they:are the flankes; and £/K.
and WG.the fronts of the bulworkes, in fuch: forrsas:
have notmorethan eight fides; but in forts that have
more than eighi fides;theflankes areperpEndiculer to-
the curtaiges, as N F. andthenthe froptis £ G, . .., .+
" Herethen according to this. defigne, -knowingthe:
nnmbet of the fides ofthe-poligon,” we may’finde-all
the angles, according tothe methotramd exdiple fol-
lowing, as fuppofesbistobeanQ&agen. -

m‘ﬁd/zjmmgk of the polign --—--B}Gg&67dgoo
raiting halfe she flanked smghe—~M G Cig5i =+
theresefistie inwar8 flamkingangie —1 G Mi22, 300
whofe camiplemmeinYs she ngle— —<a” TM Gu67.30:

which denbled v the.euswardflanking an . KMG.135.co:
alfofubfiracting the amgle 21, 300N G €, 24,30,
-frim halfe theanglrof the paligin ———=D C K. 67,307
“there remaines the ang e, i G N Cu45. 00,
whefe complement isthe angle —— —F N G. 45,00,
alforhe compl. of WO N 238,304 = WU 67.30.,
and the camp. if N, Q Wa'a3ud. 30¢dsm1 W N@us#agiow
R S s Bt e apii-baeal i3 03
" ‘Wow if there be further the quantity of fome one
o:ﬁ the fides or ey detetmined,” we may finde the <
e, - ’ COanpnT e s 2n

Voo w

. As i there wetegiver the-curtint'o N, fée may i
the rightanglcd trargle- N o w. ftidethé fanke N .
“andinthe right angled triangle N WG, the front WG,
& - I3 - So
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Se.if there- wetbgm the frant, G, wee might
 thence find the flank &7 N. and thence the cutwac o N.
- theathe liae of. deferce-0 64 andfothe ref.

. As fpuppaf in this fxmnfs Gides we determing
thchnnofdcfmccmb:m. rndd:sowm. Gome. .

ﬂaﬁfﬂtmhcwmgkogbr”

fAs hc('nco((?m angleONGor 5.6 NC. 45.06. orfog.

¢ Jine of detence —— 0 G. 720 4oote, 1,-8474.
' gﬁne,a fohtbotzd)&ﬂankd—angle $.06 N. 1i2.d:39.9; 5828,
to:tkcqumng REhE .. ";-"!f 9“38’7‘%5”70
z Eiifbe’t}iangkbG c
As finc halfe the angle of the poligan =——s, D.C 4, 67,d:36:0,0344.

- to'thie lin€ obde le:fng nE 0G. 730, !:.:357;
foﬁn;ba,lfah:ﬂankcdﬁngl» . e, O G Cs. @9.06.9.8”;‘
tothe line —s - 3—-ﬂc, yn. I L3744

. ftoni-which ﬂub&:a&mgthe cumme ON, 38 [N

there rimainet thie Gorge-lide n—--———.N‘C 161. 4. L v AR

whichadded to halfethecunaine— D'N.1gs.8. .

- the umme i3. the lirse = R C.358.3. . .

.whnchioublcdxsthcﬁdc ofthcmwg:d Pd@“m\&ﬁzl‘h P _L'\ PR
Cora T IMﬁmmnglf« AR

As Gnehalfctbc e of the polj -——-;-s.?J 6‘46 . 6. 0 '
defclmeofacfe:?? P 7 d; 1 g:sz;u.

—~0
; faﬁm!ﬁumﬂﬂakmgmgkw %G0Cg: 4.;.4’6 9; 8z§
.-to:bclkad-lme

(‘,.,

r . CG- zgs 2 1,57,4;. )

Iatbetr ‘gleNOW.,,, .

. L ARG $T 4 LR
-t RO

As Rdi- isin propomon
" - 20 the CUrtaine ceem ——e cmam v -N.;89.7 2,5907.
¢ fafine tkexanrd ﬂcnkgn;anglem-v—-——-mbh Opiz3,30.9,9818,
+tohre flanke ' 4

—— Aprmant _v NWumﬂ.z,n;;,

N . e~

Ia“ :



mu”m adgle; ¥

dfufs‘a smibn 2 e 1TV Y "’,;“ §V
‘—’--Q-J 9‘89(:;‘:””‘ .
fnﬁne compl (hemward flanking Ale — e 8. c. NON 22.30.9,9656,
to the diftance of the fhouldermsmwrrrrie— -}—-;—-»pW 360.0 2,1563 .
which taken from the lihe of defertte -ﬁ-”-“—'—'— - 0-G.720,0.

Jeavesthe flontof thc bulviorkc..-—- w G 36o oc

LY ety et
" ‘The h‘ont ;s hcxeone halfc of the lmwf c'nc‘E
becaufethe tmngles oN W. andeY W;m:cq

Eq“lmd‘ S AN 31"1); )ur"iA

" 1f furthery oudcf te the fide of the outward polngon‘ ;
K G.we havc inthe triangle X 0G.thefide 0G. being -
thelincof defence, and the angles whereby we may
finde K G. the halfe whereof i is1G: fethrit xﬂt;c right -
angled triarigle G 7.4, we- have theangles ‘andione of”
the fides 7G. whereby wemay finde the perpendicular
of the qutward poligon, AI. and the fcmxdwmterof
“the fme-4G. .

Or havfn beforeD C. wanxght ﬁnﬂc AD.allp 4C.
andfo 4G. thcan. laftly #1.andfo 1D. which we'" .
fhall not neede to yrofctute, havmg alrcady gzvenfo 4
many examples... N ‘

.,‘!:.l \_
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THE SPANISH

FORTIFICATION
RS thIrCafématcs.

e =

--Ddec the fide of the inward pohgon l c intor 8: - |

. tall paves, and tetthe Gorge-lineso 3. and N C.
bceuhcpot ‘them two of thofc- parts, _and-the' flankes
0 L.and N F, cither of them one of thofe parts,and-

, pcrpqndxcular to thc cuttamcs, and lct thc lings of

defenée 0 G.and N X. bedrawne from thé anoles of
the flankés 0. and N.by the fhoulders #.and Z. till they
concyyre with the head linesat the points G and K.

Ifthcn the quantxty of fome one of thefc linesbe de-
termi- .
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“términed, we may finde the other fides and angles of
fuchafort, - - ' ' '
 As inthisfort of fixefides, letitheline of defence
0G.be 85.rods, andthe other fides and amgles requi-
red; then forafmuch asthecurtaine o N, is foure fuch
partsasthe fanke &-F. is onctherefore in the rightan«

gledtriangle o FN.1fay, ~  ,

* Asthe curtaine~ '\ et OH.Q.QMQ, 3979,
is in proportion to Radins i S ’

fois the flanke o it ==+ N F. 1. paIt. 6, 0000,
to tang. the angle - et FON. 34.d.63. 953979+
e\fhiﬂtotb:?x?mdﬂmléngangle G aea

-whofe complement is the angle i weeiest e T M G 7 5. 59
-wehich doubled is the outward flanking an‘k—x,u G.151. §6,

jrie the invard flanking angle — w1 G M.14.02. :
3 feotn halfe the angle of the poligon—emt cemee I G 4. 60.09.
Ieayes halfe che flanked angle — o —mmsee F’ G450 58+

Which doubled is the flanked anple——w wmmmmim—F G H. 1. 56,

In she triangle GOC.' S e
‘As finc halfe the angle of the poligofmemmes. D C4 60d. o&.o, obzg.
to theline ot defence —= - e 0 G+ 850, fOOtE.2, 929 40

fo fine theinward flanking angle. 5.GOC, 14.d &2, 9,3%47.
20 the head line cmmeo: s C@G.a38.foote, 243766,

_ In the fame triangle.
As fine halfe the angle of the poligoh mimems 5.DC. 4. 60.d.06, 0,062,
isto the lineof defence——ms <~ e 0 G 850. foOt®2 2, 9294, *
fofinc halfcthe flanked anglemmmm ——memens. 06 C. 45. 58 ,;9,8367‘.”
totheline —r - 0 C. 705.6, 2,8486,
A third part whereof is the gorge-line—ees —NC.235.2. ~
which {ubftra@ed, remaincs the curtaing ~—e wme 0 N; 470, 4.
halfc the gorge- line is the lanke —emms ——t e N'F, 117,64

K' ‘ In
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| - cawthe trm:glt OFN., ., .
As:hefneof:heanglelusor s.0FN. 7; d. 58 0,013%;
xsmpmpomontothecu;tame,—-——- -—On.qzoq. 2,67;.,_
lbxsl'nego dyor Radius -

to the diftance of the houlde 0. 484, 26856;
- whchﬁbﬂra&ed&mdxe line of deferyotammm- 0G.8se.; ,_

tthC ¥ cmam thc ffont«-—-—-;-—-—-f —-u—,F (N ‘36 ; .‘}3

- A

Thuswe mxgbt proceedeto finde,c4D. Aciina).
- 16,  Aq 1. &c.but in thisexample being foranhcxagon‘.
4 C., wcquall to BC.and g 6.t0 KG.

o - Withwt Cafemates. - -
Dmde thc fide-of -the inward. polxgon B, in«
-~ to 6.equall parts,and et thegorge-lines N.C.and 30,

and likéwife the flankes N F and O L: be every of
them oge of thofe parts, and the, flankes pcrpcndxcuhl

_tothe curtainé, )

Hthenthe uantntyof’ fome oné of thiefe lities bee.
détermined in rods or feete, we may finde the quantity .

| ?fallthe otherfidés. andanglcs,m uchaforr, asiathe-
ormcr examplc. S

v uw AL T

‘mevIveswyy




. THE VENETIAN -
- FORTIFICATION.

- A A Ake the Gorge-lines N C, and 0 B. and-glfo the
- flankes N F, and 0 L. évery of them 3 fixth
~partof the fidé of theinner poligol: B¢. that isa fixt
~part ofthe diftance of the centers of thebulworkes. -
And furthér make'the fecond flankes 0 P. and 2 N.
tobeither of themathird -partof ¢hé curtaineO &, .

i AR AS E RS R R A RS ] ROV RVITIVI R e i
. ) A

!

g e e s R

Infuchfortsas avé not above feven fides but inthofe
that have morethan feven fides you may maké the fe«
cond flankesto be either of them one halfe of thécur-

taine. , : D -
- K2 -~ The
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Thé fide of the inner poligon B €. €xceedes nct
100. rods, norisleffethan 75. rods, " )"
1f therefore the meafure of any of thefc parts be gi-
venin rods dr fecte, wemay finde the quantity of thé
other fides and angles. '
Asadmitthe fide of the inner poligon B C. tobé 78,
‘ Yods, and let theré be required the other fides and an-
- gles: Thenfecing : o ,

Thefide of the inwand paligon js—————B C. 78. rods.

 afixt part thevefi she gorge-lime—— N.C, 13,

.80 which is eqnall the. flanke———— NF. 13,
the fum of them bosh dowbled is the gorgeline == 26.
which taken from B C. leaves the curtaine ON.52.-
-athird part whereofi the fecond flanke— O P, 175

which doubled is  he line——. RN. 344
whereto adding the gorge-line-———NC. 13,
© we have the ling—— ——PC.473

Thustheninthé right anglétriangle. PN F. .

Astheforefayd line~———r— P N. 346.7.7,4601.
isinpropertionto Radius - _«' -
foisthe flanke : ~FN.130.2,1139.
tothe tangent of the angle—1t.FP N.20.d.33',9.5740.
wheretois equall the angle——— M.z0.33.
which fubftrasted i om halfe theanzle of the poligon
(which here fuppofe tobe a hexagon) 1 G A.6e.d.0b.
. there remaines galfe‘tbc flankedangle F G C.39.17:
-which dowbled isthe flanked angle — FGH.78.54.
alfo tothe angle before found——FP N.20.d. 33.-
adding a right angle oy ——— - 90.di 00
webave the angleof the howlder— N F Go110.33.. ' ¢




Inthe fame triangle PNP.
Mtbeﬁaedthé le -3.F P N.20d. 33".0,4547}
iisin-proportion to the flanke F N. 130. foote, 3, 1139,

- foisRadins .
totheliggeaumw = == s P F, 370.3. 2,5686, -

| In the trisvgle P G C:

" At the ﬁneoﬂnlfethc flanked angle s.PGC.39.d.27. 0,19‘,.
i in proportion to the line PC. 479. 7: 3,6727¢
fo fine halfe the angle of the poligonee———=s s, D ¢ 4. 60.d, 08. 9.9375¢
to the (horteft line of defence—- e PG.641. 4. 2,8071¢

. from whichfubftra&ing the lin€ crewy= == = == P F,370. 3.
there remaines the front "‘6,371 P

And thas wemight preceedeto ﬁ»de tbc diewlars
AD. wiAL ad} the diftance of the poligons 1Dw
which cannst beobfenreto bimthas. mderﬁads the fm
mer examples, sheriforewe paffeover shis.

The Fortification ufed by the Hdmdm, we hau
beforehaudled morelurgely, -

~

- X3 CHAP:
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cmawvIL -

:berdwhg the platf)rme of « Fers, and m‘trkigg: ont
. the fame omthe ground, and of ﬁ.‘ti;g an infirument for
that purpof. ,

22727 Intenid not here to handle 41l parts of the .
: 29 Art of Fortificationat large, thatbeing done
3 $4@& by others: but rather to fhew - therein the
@R/ application or ufc of this new invéntion of
Jogarithmesinunfolding the principall myfteries of this
- Art with much-more eafe and cxpedition then by an
-way of like certainety formérly ufed ¢ Yet becaufe
there is very little. written. of this fubje& in-our lan-
El;agc;andt 12t thethings we fhall after {peake of . may
thé better underftood, I willgivean cxamplehow
to delineatethe ground worké of a Fort firft on paper;
and thén how te ftake or marke out the fame onthe
round where fuch aFort is intended, and laftly wee
all fpéake of the workes:that areto bé raifed onfuch
agroundworkeé, and firft for the plat.-
As admititbe re?uircd to draw the platforme of a
" regular Fort of fixe fides or bulworkes, according to
- fomeproportionaffigned : Firft then youmay finde as
hath beforebeené fhewed, the anglesfidesand other
linesinfuch a Fort requifite to be knowne, which ad-
:;‘it;_:obcas followéth, inrods, feete, and teath parts
Of 1ecte,
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P o ' l ’): B ‘ '_, ' , i'r ' nLo. t{n.

The femidiameser of the owter hexnagen —— |93

The fide of the onter hexagam — 93

The head-ling—— r—— i T 12 5
The femidiameser of she inver hex sgon. ———63
The fide of the inner hexcagon as wsich <o — |68
The diftance of the hexagams: - 21
The Gorge-line ————, e (13
Theflinke—mmme B e |11
The fecond flamke ——— oei e =2 |15
- Thefixing or longeft lime of defence —e' — (71
The Curtaine - r—, it e |42
The diftance fromthe Center of they —— |1

bulworke 1o the [houlder —m—$§——"—
ThefroRt of the bulworke = T o= [38/0]

The angle of .the bulworke adpmit sobe 75, deg. and the -
other angles anfwerable,then may welay thefe downe ma.
»y feverallwayesy . . - '

"Take betweene the feéte of your compaflé upona:
diagonall fcale, or other Tcaleof equall parts, thefe- -
midiameter of the outer hezagon -93. 74. thatis, 93,
rods, 7. foote, and 4. tenthes_ef afqote, org3. rods
and 74. centéfmes of arod, and fuppofing 4. tobethe
center of the Fort, uponthe point 4. and diftance 46G¢
~ defcribé a cirele, and becanfe thé fide of a hexagonis
equall’'tothe femidiameter, fetin the eitciinference
the fame mreafure 93.74. from G.to K and f0G.: isthe
diamond point of one bulworke,and K. of another,and
drawthe lines 4 6.and 4 KX': Then taking the femidia-
meter of the inner hexagon. 68.52. fet the famefrom
A.v0 B, and C. fo.B. and C. are thecentersof twobul.

LW, OW M WOV OIS
Q = QOWW AL BB VAP
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wotkes, a8d drawingthéline BC. fet downe the gorpé-
line, 13. 16. from 3. to 0.and from (. to N, the refidue
ofwhich linenamely 0N, isthe curtaine, to whichon
thofeparts O. and N. raife the perpéndiculars, N. F.
and Q. Z. for the flankes, which flankes may be fet off

K L SR 5 g

 according tothe forefayd meafure of 11. 13. orother-
wife fes offinthe curtaine from O.to P. and from N.
te 2. 1s.13. forthef{econd flankes, and drawing the

fhiorcett lineof defeice PG, 9 K. they interfed the

iculars raifed for thefirft flankes in the points

L.and F.and fois N. F. the flanke, F. G. the Front,

and in like fort wemay proceede, with the other fides

efthis Fort. S

Othérwife having drawne the line X G. fet down:;q
TV n



Ng7) :

.théfamé the fide of thé outer hexagon, 93.74. from

K0 G.as before, which is.the diftanceof the angular

poiats or heads of the bulworkes, then to the right line |

K G. and to the points in the fame K. and G. defcribe

_ theangles B:-K-G.and ¢ G K. hercinthe prefent cxam-

ple, cachof 6o. deg.and in thelines X5 and. G C, fee

. off from X.and G. 25.22. for the head-lines; which

.ending at B.and c. thefe points B.and C. arethe cene

" ters of the bulworkes, wherefore drawing theline 3 C.
- proccedeasbefore. . T

R S WIS IO I |

1.
E N

' Otherwife let K. and G, bé the angula poirts of

two of the bulworkes, draw the line X G.and onthe

points K. and G.delcribetheangles 4 X G, and 46 X
(cachinthis example 60. deg.) and fet off f

off fr
.toB. andfrom G.toC. the head-lines K B. amx ‘

Gc.
drawing asbeforethe line B C. then so theline 2 ¢. and
tothe pointinthe fame C. defcribe theangle F ¢ N, of

40.deg. allototheline G 4. and tothe point inthe.

ame G.defcribe halfe the flanked angle F G ¢. which

-isheré 37. deg. 36.and atthe concousfe of thefe lines,

cF.and G F. namely at F. isthe fhoulder jof thebul-
worke, from whichiettingfall tothe curtainethe per.
‘pendicular F N. that line £ NV, is the flanke, N C.the
‘Gorge-line, N 0. the curtaine, F G. the front, &c. and
foare the more effenriall parts of this Fort defcribed.
‘Sundry other wayes might be fhewed, which being of
themiclves very. eafie, we over pafle; neither - fpeake

~ weofthefcate,which may bethe plaine fcale or feGor,

nor of taking the degrees, or parts onthat fkale, fup-
pofing you are already fo farre initiated in Geometri.
callpragifes. . . . . - T
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‘Inlike fort,when you would marke out any fuch Fort:
- ‘onthe ground, you may place your inftrument there
“wircie you intend the centér of your Fort, asat4. and.
from'thérce fefoticall che angles ‘at the center, accor-
‘dingtothe mmberof the fides of that Fort, whichin.
this ¢xamplebeing 6:thofe anglesal’o are 6. and every
ofthem 60. degrees, which angles fet forth by the:
{jﬁhtlincs, 4K.AG, &c, andin every of thofe !i‘gbt*
inés meiftre by a éhaitre, divided and fubdivided into

rodsandfeete, &c. the femidiametersof the outward
and inwrd poligons; which here are 4 €. 68. 5.2 that
is-68.'rods; 5. footé, and-2. temhes of“a foote,and 4 G,
¥3.7. 4. fetting ftakes: at the end of thofe meafures,
and thefearcthe diftances of the centers, and heads of.
angular poiats of every bulworke, from the centerof-
the Fort; and being all flaked out,, if yon willexamineé -
your wotke,'you may meafure- round about from ftake
toftake, the fides of the outerand inner poligons,or of:
the outer poligononely, forthe line onthe ground from
theftakeat & totheftake at G. isthe fide of theouter.
roligon, and the linc fromthe frakeat 3:to thavar ¢:i¢
he fide of the inner poligon.  You' may thercfore
place your inftiument at the ftake €. and theteby dravwr
alinc on the ground F €. makirg the angleformingthe
fankenamely the angle, 7 C B. 40, deg.” and 1hic line .
# ¢, (inthis example) 17. 3. 17 and there fet 4 fiake at -
P. forone fhoulderof: the bulworke. Or otherwife
- fromthe ftake (. towards- the ftake at B. meafure the -
Gorge-line ¢ N. (here 13.2.6.) and fera fakear ;V'
\ - ' D (¢) <5
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for theénd of the curtaine, from which meafuring for.
wards, towards B. 15.1. 3. thatis 15. rods, 1. foote,
3. tenths of afoote, furtherto Q. -there drive aftake,
terminacing the fecond flanke, and doc thelike from
the ftake at 8. towardsc.: thenfromthe ftake at the an-
gularpoint of the bulworke G, mealure towardsthe
ftake :at P 28. rods,andtheredrive aftakeat £ from
-which the flanke falls perpendicularly-to N, and in Like
fort youmay fet outthe other: halfe of: the bulworke,
K L0 B. andfoisthere one fide.of the Fort ftaked out,
the other fides arcall tabe fer our afterth¢ fame man-
Do - el e i SIS '
! L Sdrovany

T L VR R
 Thefameanotherway,- - Do

PRSI IS 1 44

- Otherwifé let K.and G. reprefcat two ftakes. onthe
ground, where you intend fhall be the heads orangular
points of two bulworkes, then placisg your inftrument
atG. by helpe thereof youmay liae out on the gronad;
half theangle of thepoligon 'K G 4. which in thisex:
ample of anhexagon, is Sa. deg, allo halfe the apgle

- ofthe bulworke, F G (. which béreis3 7. deg. 36480
intheline G o4, meafurethe head:ling G 6., fettinga
ftakeat C. for the centex of the bulwotkes the like yoy
may.doe from & drivinga fzke st.B.thecenter ofthas

_bulworke, - Thenplacing jour inftiumentat.C. Rrike's
line onthe cFrogmd F C. making withtheline BC.anag-:
gleof 40.d..and where it concurres withthe line G F,
namely ac 7. there drive 3-@ake. for. that fhoulder
of thebulworke,and fromE. -letfall: by -yous inftras
mentalineonthe ground F.N. perpeadicular. ta theé

line B.¢. and.the like youn}a% dog ftom B.japd Lo Ahndf
2 . thus

ety
= &
N N
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. thusthe lines betweene the flakesG F. and X Z, doe -
Jimh the fronts,thelines fromthe ftakes F N, and L o, .
the flankes, thelines betweene the ftakes & ¢, and 50,
theGorge lines, and from 0. to N. the curtaine, and in .
like fort you may procecde, with all the other fides of
this hexagdn, and{oof any other figure..
~ Sumdry other: wayes for lyning outa For, might be
ipréfcribed; which hethat is exercifed inGeometricall.
menfurations, will of himfelfe cafily conceive. o
- But before youbeginto breakeground, examineall:
the parts which you have thus ftaked out, bythe other-
meafures fet downe inthetablesofthe fifth chapter, or-
by the parts calculated, as we have before thewed, and -
confider all diligently aweeke or more, iftime will per-
mit, that foif any thing maybe amended, i maybee-
done before yon proceed any further, . .

““The Iaftrument fittelt for lyning ot a Fort isthe.

- Thesdasise, or fome other inftrument of that nature, the.

limbe theréofbeing dividedinto degrees,and evéry de..
g: fubdivided into 6. 10. 12, 30, 30. or 60, parts; .
fo'you may readily count the minutes. The diame. .
ter of your- Theodclite may be two foote or more, of:
ptcialmf it beot wood, butthey are commonly made -
nsuch feffe, and thedegreesin them, as alfo in femicir~.
cles, quadrarms; andthe like, fubdivided by diagonals, .

~ the intermediate circles-of thofe diagonalls, being: -

equally diftant.one fromanother, which iserroniousy
efpecially if theinftrument be fmall, the fpices great, -
and the disgoniallbroad: -and becaufe thiserrour fsve.
1y common, and: not.rotiched by any fo farre as T
* hnow, it will ‘not bee. altogether impertinent - in: ltahis -

. 4



(81)
pjace to ihew llow by phiné tnaagks uuybe:e-
formed..

Ty fabdivide the dcgrm, or other nf th Tlmdtlitl :
Jemicircle, gwadrant, orotbo' mcmfmam, 6] “ du--
guuﬂ [feale,. .

Let 4 3. be the femidiameter of the outermoﬁamlr
A F.the femidiamiter of ‘the innermoft,and I would dix
vide thearch B-C. orthe
angle B 4c. into two . -
. equall parts, by thedi- BB GC
" agonall B F, thercls re- NP
.quired the “femidiame-
ter of the intermediaté...
circle, cutting the diae.
gonall'B F, fo as the-
partseof it may fubtend:
cquall angles-at 4. -di-
vide the archB(‘ into -
two cquall parts in the
point E..and draw the-
right lin¢ 4 E, which
interfcits the diagonall , ~
&'F.inthe point D. thea o la
doethe parts of thedia- ,
gonaltlinc BD.and D F. fubtend équall ang!es, namerf
B AD, and D A F. if therefore on the ccnter 4. and*

diftance 4 D. therebeacitcle- deknbcdst will cutthe“ ,
dugonaltx F.asisrequired, = - o

But to finde this dxﬁanccoz&aidumctetdp. byrthé -

Dodrine. of txlangles; ﬁxlt lming determi ; g‘; _
\ reatefk:
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-gréatéft and leaft femidiameters 4 8.and 4 F. and thei
contained angle B 4 F. we may finde by the tenthcafc
of plaine triangles the angle 4 8 F. which being known
‘wehave in the'triangle .8 D. thefide oo B, and the
angles 43D .and D 48.wherefore by theeighth cafe we
may finde the fide L4 D. and fo youmay procecde by
. thefaydeighth cafeto finde the femidiameters of any
Sther interimediate circles-for dividing theangle 5 4 7,
- iato asmany equall parts.asiyou will. o

Example, - -
Let the femidiameter of she onsermoft cirele AB, be
Sixe inches (of which fiz.e they are oftem madein braffe) and
Swppofing everyinch tocontainesrooo, parts thisss 6eco.
paress and les the (emidiameter of 1, 'e_in,»crm'oﬂ‘.' ciréle
A F.beq.inches or 4coo. parss,andthearchB C.orthe
angleB A C. one digree, which we wonld divide inte
twelve equall parts, by a diagonak, [foshat every pars may
befive minutes. B

Tfaythen

As the fumme of the femidiameters— —s 48,4 £F. 10000, 6, o000,
isinproportion te their difference — 4 B.+ 4.F.3000, 3,30103,
fothe tang, of the halfe fummne — t5. Fo+B8:.894.36.02,05914.
othetangent of anangle —un —t. 87. 36.8'6. 11,36017.
l;:!ii’ch‘ﬁ:llgﬁia&ed there remaines——-—: A B F.1 d. $9'. 54" :
L S P T o
" CAndfecingtheanse B A Cids 1.deg. or 60. miintes
and it is required to divide $tinto twelve parts, eveyy pars.
willbe s . minutes, wherefore [uppofing the angle BAD,
o reprefemt thasasglesf 5. minsses, and ABDx 1. dég.
U S se. -
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sg. mindits §4” the fums of ‘them is—— 2.d. 04, 532"'.' o
the complement of the angie B DA, 14 180, deg. which [
c_p;rgg/c;__lg for cverytwelfthpars s, minusesy. . . -

o 7 1fgy then
As the fincof the angle— s.BDE.2.d:64.54"". 143980,
. to the oreate ft femidrametee s e v ‘A B, 6000, p.rtl. 3,77;8 1y,

R n\

(o'the fite Of the dnglé at B. ~—————r—1—"8. B.1.d.59.54 " 9:54246.
" to the fieft and Lcflér (midiamerer —m e w——— —— §760.3,76041.

" Andthus we might proceede to-finde allrthe othér:
femidiameters; by addiag tothe.camplements arith<
metieallof the, fines of: the feveralk angles ac D. the:;
fumme of the fecondand thirdnamely 13, 33061, fo-
fhall you have the logarithmes of thefe nowribers fole «
lgwling.? being the femidiamerersod the:inesmediate.
circles.. ..o ioomu il RO boentd
“ " But in this example, and mych-

morein others. where adegree or:

leffe is fubdivided into fmaller:
| parts, the angles of " the triangles-
5 | 60co | beingveryfmall, we needenot ufe:
s 5760 | thefinesof theangles, but thean--
16 | 5538 | glesthemfelves reduced into mi-

1

(RS S B B

PR

|angle: | semidia.
4.:7;’713.:1.7} parss.

20 | 5143 | fines of feverallangles, and* the -
- a5 | 4965 | angles themfelves have: the fame
" 30 | 4799 | ptoportion, witheut fenfible diffd. .
. 35 | 4644 | rence: thatis, .

40 | 4499 | eAsthe fine of ——r—=1Tsd. 065
45 4363 | to thefine Of - e O d. 30
so | 4134 | foise—— e 660
55 | 4113 | 89 ——mrmemme—mem= 304
| 60 | 4000 : "~ Andi

" 15. | §333 | nutesotfeconds, for in -thefe the - -



- (34)
And feofothérs; But this by the my, -now wcre- ”
tyre ! from: whence we have dxgreﬂ'cd '

CHAP VIIIL.

‘Séemn how andinwhat j‘mne she Rmpzre, and Para-
pm:m tobe raifed, and the Disch to be funke.

V2R E have fhewedin the Chapter laft before
VA go ,- how to delineate the platforme of a
5 Forr, and alfo how toftake out the fame up-

siwiwe@ on the ground, we will proceedé briefely
fto touch the reft. :
‘Firft thenitisto be underfteod that that which you
<have dtawnc, asbcfo;ewc have fhcwcd, namely the.
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lines K L.La.ON.NF.FG,¢rc.istheouter edge of the
'Rampire, (as inthis figureabove) which Rampire may
be inbreadrh or thicknes inwardly 7.rods,or fomewhat
more or leffe as occafion requirs, for ina Fortof r3.fides

Qermore,& of importance an{werable, it maybeio.rods,

~ and ina Fort of 4 bulworkes, being of leffeimportance
if ithe 5. rods, it may be fufficient, and infmall skonces

much lefle, which thickencfle is' here reprefented by

. D F. fothacthe linedrawneby . doth reprefent che
ipward fide of the Rampire, in che curtaine,
flanke, and front, cvery where paraliellor equidiftant
to the omfide of the Rampire before deferibed; Yet
fometimesthe bulworkes are quite filled up, and (fa it

- . M feemes

o3



(86)
« _feemes beft they fhould be,)bécaufe the affaults by
1 mhyne pr battery, are commonly made 4gainft them,
. buthere we fuppofethe middle parts of them namely
. abourB.and (.10 bevoyds - - s
! Nextifyoumakea walke forthe Rounds called a-
' Fauffe-bray; then withiout the body-ef the Fort, name-
< lyfromtheouteredgeof the Rampire before:defcri-
" bed, ‘meafure’ two rodsfor the breadth thereof] .and °
tworods more outward for the thickenefle of the para-
pet of the famé Fau€.bray, and thefe may be either
of them halfe a rod, more or Icfle, asthe place fhallre-
quire, which fpacesare here reprefentedby D P, and
P' 2, and by the lines drawne by P, and 2. every whére
perallell to the outer edge of the Rampire, beforede.
fcribed, in the fronts, flankes, and curtaines. Next -
without this parapet,namely from the foote of ittothe
fide of the ditch you may leave halfe a rod-or morefor
.. thebrimme of the ditch, efpecially if it be in fandy or -
" boofe ground,-that{e thefoote of the parapet may be
the more firme. Andthefcare the things tobe fet out
within the ditch,” which youare to marke out onthe -
ground.-accordingly. ‘The Port or Ports,are beftto be
ade inthe mirdle of the curtaine, forfo they are de~
ended from two flankes, and are to be placed aslowas: -
may betoavoydany battery, that may be made againft-
them, -anda wooden bridge overtheditch, with gates:
anddrawbridges in fevgrall pasts thereof.: - - -

. Thenmay youfet outthe breadth of the ditch which
may be r2. rods, ormore or lefle, as occafion requires, -
for if the.ground be low, -fo. that you-cannot digge:
deepe, by reafonof the water, the ditcchmuft bethe .
Larger, thatthere may be afufficient quantity of earth:

LT ‘ ' | “.o- . fOt B
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“for the Rampireand Parapets, therefore tothe frontof

the bulworke F G. -andtothe point G. being the angu-

ar paint of the bulworke, rgife the perpendicular G §.

and becaufe the fauflebray withthé parapet; thereof is

_inbreadth 4. rods, andin this example-we make the

_ditch 12. rods broad, therefore maketheline G S. 16,
rods, and by the point S.draw.R § 2, .the outeredgg of

 theditch, which here is parallel tothe front of thebul-

‘worke G F. but isfometimes fodrawne: that itcomes
more inward againft thé middle of the curtaine at %

~ thenat R.byarodortwo.. » .

& Next wichout the ditch muft bethecotidor oi'co;r.erf.
-way of tfic countericarpe whofebréadth fromthe fide
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of thé ditch may be two rods; or theréabouts, which -
shiercreprefented by thefpace 5 47, and without thae.
govert way, muft be an argin or parapet 5. or 5. rods.
$road, reprefented by M.w. Andall thefe Bamely the -
counterfcarpe, or outer edge of the ditch, the covert
Way and the parapétthereof are in {uch fortto be con..
Yinned rorind aboutthe Fort, {o thatas we have fhewed -
o draw oné fidé fromthepoint 7. againft the middle of -
the urtaine totive poitit £, agsinit the angular poimt

ofthe bulworke,the like s to be done for alithereft, = -
- . Nowthat the outeredge of the ditch 25 7. maybe -
the move troely deawne andfet out, we maybythedos
@rineof trisngles finde. che diftance from the e
pointofthe bulworke 6. to the outer angle of theYitch -
Xsalfo the diftance from the middle of the-curtaine b,
totheinser angle of the counterfearpe . as alfo the.
Iength of the counterfcarpe from 1. to R, .

Firftthenin the right angled triangle G.SR. thereis.
- given@ 8. 16,reds, and theangle s £ 6. cquall to halfe.
- theflankedangle 7 G €. namely inthis cxample 37,d. .

~ "36. whereby we may finde G 2. faying,

‘As fiae halfe the flanked anglec——o GRS 374d. 36, 0,2156,"
wtheb —————em e mm—— G $. 160, &0!6.1,304 LAS
fois Radis in proportion to the. : ‘ '
. dz;.nceoﬁhc angularpeints G R 162.8, 3 4190,
the fompdiamerer of the oute:fqﬂgon-—-————A G.937.4..
* wiakhadded cogether give the IN¢ e . 4R, 1200, 2. .

Ivshetriaugle A1R. forthe line1 R,

Adding ro halfe the Sanked angle—m- IR A.37.d; 33,
hlm angleac che “mrangl . —p A Jg..»go. ga.
.the fjmme is the complement of: 41! R, 67. 30,
Ty two rightangies oz ——— 180,04, .

Thérefore
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Therefyre |
Asvhe fine of the angle—— o 4y Ry, 67.d. 36, 0,034
eothe lin: before found A R.1200.2. 3,0793¢
fofine halfe the angle a the COnter cm e, 5, 7 4 R. 30.06. 96989 .

toche oueer edge of the disch s 1 R.649.5. 3,803,
S Laply for ID, .

{A{Gne:hel?’e ——— ——————— AR, ‘7. d, 36, opg“,,(
fo the line before found e = m wew o, _ ~4 R. 1200, 2, g,0993..
6o fine balfcthe.ﬂankcﬂmglsh-'*-—é—h-s.lxd. 37.d. 36, 9,78
mhhﬂ;h—.m h]eﬂ'“ ; ; .lé. 790.8, 3,8;;_ biy -
from which taking ¢ POPeRdicilit et D). $93. 4. '
there remaines the diftance . D1, 397. 4.

_ Ard fi farve & that inmer angle of the connter earpe -
Jromsise outfide of the. Rampire in vhe smiddle of thecurs
t‘iﬁfo - : ] L

. Thetrue meafure of thefe-lines - being thiss- fonnd,’,
they may the more exadily be et ont. . |

_ And thus much touching the delinéation of theplat- -
forme of aFort, and the marking- of it ot uponthe -

rounds we come next to Ipeake of the heighe of the -
dampire. and parapets and of the. depth .of . the -
The Rampire and parapets wee fiippofc toberaj.:

fed of earth taken oyt of the ditch; touching the foome -

of the workes, in height, depth, aad feary " that it -
may be the t:’ttér cmeivg:!f'we mﬁ’ abede -
Jz.croffing the front of the bulworke; ditch, comnter. .
fcarpe, &c. ar righrmﬁl:s, tpon which-lincwe may -
seprefent the breadth, ightlc‘, depth, and ?fcazphgsé,.
‘ 3 of:
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of all thé workes, which that it may be the more fenfi- -
ble we draw here aparta loager lifie;4 bcde fg. and on
this line by a fcale folarge, that feete and parts of feete
maybe welldifcerned;- firft ferdowne the breadth of
the Rampire, from 410 £..70. foote, the breadth of the
#uflebray éc. 30. foate,. the breadth of the parapet
thereof ¢ . 2 0. foote, Icaving without it 5. or 6. foote
for the brimme of the'ditch,and from thence fet off the
breadth ofthe dit®htoe. 120. foote, and without that
the breadth of the covert wayef. 20: footé, and with-
our that the breadth of the Arginor parapet thereof
 fg.60.foote, andthusyou have exprefledinthislise,
the bréadth of allthe workestobe madei: =~~~
~ Then betweene-thepoints 4. and 4. the Rampiréis
to beraifed which in Forts of foure fides may be onely

‘2, foote high;butina fort of 13. fides or more, fome

wouldhavetobe 18.or20. foote highs in thisexams
plewe makeit 1 5, foote high, forthe too great height
ofitmaybe prejudiciall to the defendants, efpecially
when the affaylants fhall approachseare the . ditch.
“The Rampire.isto bé raifed : on cither fide fcarping,
pamely on theouitfide, for every twoToote that it ri-
fethjt may fcarpe one, but here for every'three foote
thatit rifethfv {carpestwo, {o that thie toppeof it being
15.foote, fcarpes 10, foote, and infome fandy orloofe
groundsit-had needeto fcarpé more. ‘But the inner
Edcofr the Rampire nextthe Fort fcarpes mrore,; mame-
1y fot every foote that ‘it rifechiin: heighth, ‘it fcarpesa
foote; and beings raifed tohiis-full heighit namely 15.
foote, it hathalfo 15. footé fcatpe,’ tothe intent thae
the defendants may the more eafily aféend the Ram-
~ pirc in all partsas occafion fhall requiré, and thus
KA o though
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though the bottome of .the: Rampire «4. be 70. foete
broad yst the upper fuperficies. of it isbut 45.. foote
broad;end thefonre.the breadihheight, 2nd fearpings
of the Rampire yopnd. about theFore:i oponthe ont.
fide of the-upper fuperficies of the Rampire,israifed
4 parapet3 {ohintimes z4. famdtimes 1 5. footebroad or
mote o lefleyherewe makaitan. footebrdad belaws
and -on; the -ioner fide 6. foote high,; with- a foote
fcarpe, but’ outwardlynot abové foure foote high,
within.which parapat isa banke or faote. pafe,rgumf 8
bout, bging fometimestwobutherethree footebroad;
anda footeiand halfe high. Inlike fort is'raifedithe pa~
rapet.of the fauflebray, and alfo that of the covert way,
without the ditch, fave that the outfide thereof is flan.
ting or {carpingrabout.66,. footetill it:be evenwith che
champion abouts allwhich miay {officiently.appearc’by:
the, figure abcdefg. whichfigure thus drawne wee: -
may call the Se&ion or Profile. Touching the:ditchit

© 5 inthis ¢xample-1z0. foote broad, and:1o..foote:
- deepe; either fide of it fcarping alfo:-tenne footeas by:
the Se&ipn appeares. - And thus much of the workéstg -
be made; and inwhat forme,naw touching the manner,:
we willbriefely fet it downe out of S. Maredsis his Fop-:-
tificationags felloweth, - - - o o m oo
- Inthe Netherlands when fuch aworke is tobe refol-+
ved on, the Engincir drawes fuch conditions as:aré to:-
"beobferved; forthe more fpeedy accomplithimenbof:
the worke, thetime whenit. fhall begin,and whenie:
ought to be finifhed, the number of workemen tobee
ufually imployed, whether the foundation bé to be pi-
led andhow » hew many feete he will allow rwithont
oy . i the v
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-the foote of the Rampice for the Fauflebray and its
-parapet and for the brimme of the ditch, the thicknefle
or breadth of every of them, what fcarpe is to begi-
venwithin and without, accordingto the faftaefle or
loofenefle of theecarth: how many fagots fhall belayd
ifthe ground be fandy. Inthe parapet of the fauflebray
~aad inthe Rampire, the height and fcarpings. inward
and otward; the breadth depthand fcarpings of the
ditch, and all chings clfc appertaining to the worke,
andfo gives noticein thetownes nere adjoyning, thac
uponfiicha day there are {uchand fuch workes to be
let out to fuch men as will undertake and performe
them, beft and beft cheape. And wpon the d:x appoin-
ted che undertakers being affembled, and th¥ conditi-
easand eovenants read, according to which the bufi-
nefle is to be done. . Queftionis made whowill under-
take, and attheloweft price; one of the undertakers
offers to doe itfo, another it may be for leffe, andfoae
lengsh till none will undertake it cheaper. Then under
-the articles of the conditions and covenants, he writes
thatfuch anone hath nadertaken that bofincfle upon
thofeconditions, for fuch a fumme; fometimes twoor .
three men vadertake the whole worke, and theyall
fignetothe Articles, asalfothe Lords commiffanifes,
- and the Engineir, and thenthe bufinefle begins; and
uftlly theundertakers are bound by the fayd Articles
aod cantradsto finde the materialls’ neceflary forthe
fayd bufincffe; which they receive of the kecpersof
the Magafins or ftore, refpectively for that ufé, or o-

therwife under their cuftody to be againe reftored. |
Thenthe fayd mafter ondettaker, divides his menac- = -

_.coeding as he conceives the qualicy of the bgﬁ:lcﬂ‘e‘
oth



(93)
doth-require : fomany heaffignes todigge, fo manyto
drivethe Carts, and otherstolay the carth even: for
atthe beginng of the workeit feemes beft to carry 2-
way the earth whichis digged on the outfide of the
ditch, with horfcand cart, to lay the foundation or
bottome of the Rampire; and not with wheele-bar-
rowes, asthey doeafterwards when theworke begins
toberayfed toits hcight, and theditches grow deepe,
forthenit is very hard toufe horfeand cart becaufe the
horfes fpoylethe worke, and caanot be fo convenient-

- lyemployed as wheele-barrowes, which are driven
wpon plankes in good order and readinefle, asany man:
may judgethat hath beene prefent, where fuch workes
havebecnemade. - o
- Ifthe outfide of the Rampire be rayfed with turfe, it
isto beunderftood that they be ufually 4,0r s. inches
inbrcadthand asmuch atoncend in thickenefle, and
14, or 15. inches long, but at the other end waxing
fharpe likea wedge, totheintent that betweene them
there may be pat alittle carth, to make them hold the.
fafter to the body of the Rampire, their forme you

. may_conceive by thefigire 4. Thefe turfes muft be fo

Co - layd that in every range
DR ~ vpward, the middle of e~

o | -w:rytur,{'«:abot:/e,j ma)étlye.

~ Hm———__  juftly upon the joyncture

1sL'fiiﬂjﬂﬁﬂlﬂﬁ’i&lumulmuumw-"-- i)t czct; twoturfes of the
' r‘angenextbeloy, and fo
. - much aflope asxsangwc;x;itf’

" pletothe fearping intended and agreed upon, for the

A 23&:1‘ pcrﬁorrgat%cc whereof, they have airlﬁﬂg‘.’l:;
inftrument, the fides dmcolij 2. or 3. foote long, 2

the
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‘theargle contayped-of thofe fides, fucliasis apfvera.
bde to thefcarping intended, foas hanging a plumbline-
panallellto ohe fide, the-other fide may be agieeable:
tothe fayd fcarping. 1fyoulay any fagotsin the Ram-
pire, they muft befo layd that theirends may reacly:
the former wrfes, to.wit,fram balfe footeto half foote,,
forevery halfe foote of casth muft bee a range of: fa-
gots, and fo continuing till the worke be finifhed. Vp.
onthetop of the Rampire the parapet is tobe raifed:
withfich {carpeand breacthas.is before- determined,.
(allin fuch fort as befose;) rayfieg it with tinfosas. -
above fayd.. I there be neereat hand 2ny good cartdy; .
thatisfatand clammy, then inflead of turfes you may. -
makea cruft, of 3. or 4. foote or mone, ingit-
well with abat, made forthat purpofe, and fhapiag it. -
with fuch.fcarpe asis:agreedupon: in which cunfkthey
Gramen, 2 fow.a certaine herbe, or: the roetes thereof, galied:m.
Dogs-teoth Flemifk Queeckrnit, in.Latine Gramen; and -in Prench:
Rerbede  Herbede prai, which roote hath the property to fpread:
Anteube it felfé throvghout che Rampire, and bindesiv toge-

Meddow- ther in fuchfort; thatit makes the fayd cruft- cadure ve-
grlle. ry long, and become almoft perpetuall.. Alfouponthe:
fayd cruft; ‘they. fowthe feedes: of Qates, Hay, ora:
certaine rootethey call Zevenbladlres; or the roote of:
feven leafed grafie, whichisalfo very good, but thefc -
~ Ieaves.doe notfo coyertheontfide of this eruft, 2§ doth:
the forefayd hetbes. for which caufe his excellency.
hath: of late yeares, repaired all the Fortifications,.
with fuch. 2:cruft: withour turfe, becaufe experience:
Biewestharthe fayd turfes:-doc.not bind together with -
thereft of the-earthas-that cruft doth, whic‘L they ule:
tomoyften, thatitmay mixe. ard cleave. the better ga
the:
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‘the-carth of the Rampite, being {overy sommrodiows
3nd of good expedition » thas farre Morolos.

And becaufe fome things touching the rayfing the
-with turfe, and laying fagots, are more diftinétlyfec
-downe by our Countrey man Mr. P. Jve, (who feemes
‘to have had experience in what he writes,) I have
d}hgl_ght good to fet downe his words as follow-
ot

. - The mannerof the worke isthis, the turfe muft bee
‘cutlikeawedge of 12. or 14. incheslong, and s.or
%. inches broad, cquidiltant, the oné end 4.0r 5.inches
thicke,and the other thatpe, and thefe turfes wodd be
daken in the beft ground, that lyeth neere about the
Fort, and muft be cut with along fharpe fpade, of 5. or
.6, inches broade, and 14. inches 16ng, which muft bee
well ftecled, and kept very fharpe, and ehé turfe muft
bt-catryedand -‘handled without bréakirg, and layd i
the worke, the great end ontwards, and thegrafliefide
dowheward, and fearping one foote in 5.0r6. feert;
the Rampire behind the tutferifisg with the earth that
isthrowne out of the ditch, asfalt asthe fiste of the
workerifeth; (And whenthe: faeeis raifed ehic height
of 5. turfes, and the earth behind it layd ¢ven; and
fpread almoft as broad 45 the Rampire is ifitended,
(which maybe 10. 30.0r 36, foote or mote o lefl2,
asthe carth throwne out of the ditch will maké i¢) of
atleaft fo brozd, asitis thoughtthatthe wo id will Iyé:
for to fay truth, to throw downe the earth; ot to fpréad
ittoo broad beforcthe wallberayfed, were a point of
nogreat difcretion) ftretch aline and pare the turfe
even witha {barpe Spade, but fca;ging according to
thefirft{carpe youlayd d"ﬁm‘at’ a
N 2

" fagots,

thea lagarowof
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fagots, which fagots muft be 8. or 9. footé long, more
or Jefle as.the wood will give.them, but not thicker
tban thatyoumay almoft gripe them betweene your
two hands, the great end of the wood lying allone
way inthe fagot, which.end muft-be ftam m?amlt )
the ground, thatitmay lyeeveninthe wall; and muft
bebound with three bonds, and layd in the worke, the
eat ends outwards, one inch over the turfe, and muft i
§: thruft upfaft and clof, the one totheother, but not
layd thicker than one fagot atonce; and uponthe finall
end of thofe fisft layd fagots, muft ether fagots be layd
whofe{mall ends muft over.lap the fmallcnds of the
fayd firft fagors, fomethree foote anda halfe, or theres
abouts; am?upon the great ends of thefe fecond fagots
muft athird fagot be layd, whofe fmall ends muft like~
~wife over-lap the greatends of the fayd fecond %ou, .
asthe{mall end of the.fecond did the fmallendsof che :
firft (and where wood isplenty having haftto raifethe - -
. worke, lay a fourthfagot inlike maoner) which being
" done, raife againethe face of the work: five turfes
higher, paring itby aline as is aforefayd, andrayfing
the.carth behind themaas before, and thenlay another -
row of fagots, . and thus continue the worke untill ie
rifeth fo high as you intend it,, Wheré wood is..
fearce, there ufe none butin the bulwork onely, and
thereas little as you may, but onely toftay the face of -
thé bulworke; and raife: the face of the curtaine with 4
turfes oncly, giving them fomewhat the more fearpe, .
orforapeed ufeno wood atall.. S

RS

N e
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CHAP. 1Xs

of the qwmt};aj earsh for rafng the Rmpm and Px. .
'd’(‘fo

mameaen Hethér the worke bé let out at acertame

OVl price toundertakers, as aforefayd orother-
VA B8 wife, itis required to kmow what quantity
ST of canth will ferve for all orany of the
wotkes mtcndcd wherefo:cktthxsﬁgnte beatwelfih

G’

part; .
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part of théhéxagonall Fort beforé mentioned, Chep.
8. and let the line G F. reprefent the front 280.
foote, F n. the flanke 111 % foote, or r1t. 25. D x.
halfe checurtaine 2 1o. foote: D & the breadeh of the
Rampireatthe foote which (as before we thewed)is
inthis example 70, foote, D 7. the outward fcarpi
10, foote, W H. the inward fcarping 15. foote, and o
the breadth of the Ranpire at the toppe or befides the
{carpinos T'W.45.foote. Firftthen we will meafure the
‘craflityde ofthe Rampire without the fcarpingsas if it
.wereaboveand bencath onely 45. foore broad, and
afterwards caft up the content of the fcarpings, both
without and within, whichaddedto the former will
giveusthefolid content of this part of the Rampire,
from the middle of the curtaine to the angular pointof
the next bulworke, which being knowne we fhall ea-
fily findethe content of the whole Rampire rounda- -
bout, firftthercfore we will here thew

Tofind how much the Rampire is about at the foote, and 4.
foat the soppe, within and withont.

For the lwe BG,

As Radisisin g; rtion ~ »
to tang, compl. halfe theflanked angle «—= B G 4. 37.d.36. t.c. 10,11 50,

fo is the eutward fcarpe ———— 4 B 10, foote, 1,0000,
“tothe line , - BG.13.03. 1,1150,
Forthelise K G,
As Redias is in proportion- o ‘
to tang. comp!-rﬂ the flanked anglewmm B G 4. 37.d.34.1.6. 10, 1150,
fo js the thickeneffe of the Rampire e 7Kg 70. foOt. 1,8451.

to theling——— . —— R.G.9 1,22, 159601,
o T For
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Fhrtheline cao

" As-Radiss is in proportion )

to tang. compl.halfetheflanked anglé— we—g¢ @14, 37.d. 30.t.c. 10,2150,

o is the invward fcarpe - 1.C. zg.foote, 1,1761,
to the line- . = €4 39§50 Lo291L, -

‘ Fortheline FP;
" AsRedirisin poposion ,
to tang. compl. halfé theangle of the thoulder.P F §).56.d.15".t. ¢ 9,8249.
fo is the ourwird (carpe — ~ P 4. 10. foote. 1,0000,

" Ferthelise Fm..

" As Radiasisin proportion - : _ .
to tang. compl. halfethe angle of the fhoulder 'm FL.$64. 15. t.c. 98349, -

021 ling et s , F P.5.68, ;8249

fa is the breadch of th:c rampire — - L m, 70.foote. 1,845 1.
10 the 1in e s compmen F®m. 46~7 7e '13‘67°°u’
- Forthe line ed.. ‘

.
A3 Radius is inproportion . s ‘
to tang.compl, halfc the angle of the thouldsr —de L. 56.4d. 15:t.c.9.8249. -
fois the inw ard fcarpe —em —m — < wmaen e L d, 15.foote, 1, 17671,

H r—————
tothe line : NSNS ed. 16,02,1,2010, -
For As. _
T1us thén vt Liay? the lihe— - — Y- 3‘vt°.;~’. ; N
and thelline-- a Erpteml e SR
the fumme of ehiombot!) is besmamae LS S g gy, Y

vvhichfub(ln&a&fmm t}“ﬁ-bnta PR L S - G. ZSb. m.(
there remaines the line ‘e sy ASE VOO BP# < -

, PorgpS. .

Andif from theflanke: o PRI g Y
we fubfira& F.Q which is equalleo nFP. 6,68, -
there remaines thedgne: Qmrogogp vt
whierceo add.ng.the fcarpg—- st e N VO i
6 have the L mrtnpm: ARG
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And ifto halfe the curraine e, # N. 210. foote
we adde the (Carpe—. : ~——N R. 10. foote.
welnv:b the lmeth " . : § T 220. foote,
addmg ¢line - . . SLS. 114,57,
lll"thehl\e— — A48 260.129.
we have the oucmaﬂ'e A ST, 594.86.
-~ Fortheline L1:
w‘wmth“m - '\G. -9l¢ 22,
" and theline - ‘F m:46 77¢
she fumme of them bothis 137.99.
which fub@ra&ed from the frone FGa So. foote,

tlmcmm thclme*- s Ll.ssa. 1,
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For t&e lime Lz.
A methe line FO. bemgequallm—- L ETETY 3 N 46 77

fubftraQed from ehe flanke FN 1Tn2s,
:thereremaines the line O N.64.4%.
whereco adding the chickencle of ti:c Rampiti e e cumeem 70, -
:I.cfummcnthchnc e 1 Z.534. 48,
Far"Hz. |

Andifcotalfe e cartbine————v—2 N, 210.600te!

- we.adde the thickencfle uf the Rampue« = === =~ =70, fo0te.
we havc theling s , HZ, 280, foore,

o Jv'mbe lineac.

And feemgtotlae linez I.:scqnaﬂ dc..142.08,
to whichadding theline = - €8.19.85.

and alfo the lne _......_._____cd. 10.02e

th%funmeof thefeth:ccuthe line— g, 171, 58,

\.'\. e .

SR Fanbclwt EX. .

Alfotothe lineL z. before found x:equall_..—-—- en 134, 48’. -

whert{o adding ——eey - r rr Ege 10,02

 the fummeis cheline - S E 8.144.§%

frem which taking the fcarpe ttes s’ X .25, OO, -

- there remamcs the line " - —¢ X, 129. 50,

B ~ . Ferthilime WX, .ot
Alfo we found before theline e ————— H Z. 280, foote.

from which(ubfiralting the fearpe emmememmemesi 2. 15.fo0t0, .. - .

. there remaines theiline — W X.36s.dootes -
“whereunto adding the before found—— —aE. 13158,
asalfo the line before found —— — ex.n,.so.. '

we have.che inncr comyaﬂ'c-—-—-—-a—-—- asxXw.

[ s e S i

R R



( 103)

4

For the folid content qf tb: Tm- ,!m: o qf th xmpcro _
tlze fcarpng.c ;xceptt A

Thus we hz‘c 'thc ojrer comp* R of tbc
upper part of the Ram, ire —

g .ﬂ. $T 904,86,

Alfo theinner compalle ——sre————8 ¢ X #. $66. 08,
the fumme of them both is ~ g1 163 94. .
the halfe wberco fis— = » ~ = ~ o — 580.47. 2, 7637198 )

which mules edb theheadth SRS T B 3% 156533025
and the pro &b't ‘hﬁohrof:he RiMPIG ceeeemizmreem 1§ h"“’ﬂu.

produceth the’ folxd coitént 6f the Rampire
the ('caxpmgs excepted, mmtl,(—---—-v—— 3ot 817. ﬁ‘m- 5> 1.93°83 g -

<10 *p

e ':'“” ‘Nﬁtt._ :

Tﬁw frodua“_yu wey _ﬁndc Mlttﬂ]lfg 4fm' tH MM;
wianner; or ifyos woske by lagmtbm:, you have bere - .
am example, but if themsmborsbovery great as tbx

whichexeeeds sl uil‘e;, of logambmlz;g“ ‘.."
by thopars -asme bave ed . 2.
Booblfg.zfm“nc gles, "3

FER

Forthe ﬁlij oLons g‘tk ﬁ'arppg:.

Againe o the it imivemmica SR Aa bo,agl. .
thelme.ﬂ,ﬂ.gr — QN» 104. 7. .. . ;
andallo the iaei———sx —owND. 210, ,
‘The fumme of them igwe———s $74. 56, r&,,mm_
which mulciplyed by the outwm”pc— T D, 30, 30008000, -
amducethdmxea X §758. 60.3:7495621,
] .
Furthermore ©
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'Funhezmoreio theline IL. 142,01,
- adding the ling ————— e € X 1 29, §04
and alfo the liné <egussmasrsissrssasod Jp X 65,
the fumme is §36. 51, 2,7933778.
. hichmultiplyedbptheinner (carpemmmmmmmmmn I H. 15, 1,1100g11.
.~ poaducedpthdarea — —8047.65.3,9936630.
. whereungo.adding the area before found ——s———— 743,60, '
'hﬁlmciw--qqé-—d—-———n—.;s796.z‘. o “
- the halfewhercofis -6898,12,3,8387307¢

. whishmoltiplyed by the height ofthe - B o
"“P‘“ . e ate et IS, 1,1760912
- produceththe folid content of the outward } e
4

and \oward (carpinzs of the Rampire, =87, -+ s a°lf?f 19
- the pyramids i the comersexcepted 103472, clb, fidte,

- e e e

For
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P the Pyvamides inthe angles.

. “Alfomulriplying the line se—— -wemeeB'G. 13:03. T,11903:

“ by theoutward fcarpe ——— 4 B. 10. 1,08000.

the produ i e e it 130, 3O, 2,11 §02,.
halfgr whereof isthe area of thie triangle—: s———— 4B G.6%% ; 48!-.- .
+ - facondly the line F P. 6.68,0;82489,

multiplyed by the outward fearpe - - —§ P, 10: 1,00000,.

" produseth the area of the tripezium———= S P F R 66.80. 1,83489,
Th&’!e'a-.of the (qUAre e e — n RS v.is. 100
which doubl¢d becaufe thicre ate two pyramides is ewm=n 2C0%
Alfo multipl ging the, inward fearpe— — ,X"l' 15:9, 19609 -
b;'du.-jmtvigrt)lYi fcsrpe - - ——— XJ. 1§.1,17609. .
produceth the area of the [quare sy X 833, 22§, 2,35218,.
And we found before the line . ed 10012, 1,00086,
which mukiplyed by the fcarpe dL. 15, 1,37€09/.
produceth the area of = - esdL.15030.2,17095,
which doubled is twice ~——et $dL. 300.60, .

‘ "-aﬁl'y having found before the line mmm 6.1 9+ §5s

" whichmuleplyed by theline . 16,18,

producech the area of ewice— - T6a.293425.
“Thos then the area of = mm A BG.6s 15,
the area of ~ StPF.8 66,80,
the area of ‘twice n RSv. 200,
thearea of o Xugy. 225,
the area of twice — esdL.300,60.
the area of . twice — ’

1€a.293.19.-
Thefumme of all thefeis— o v = « « s ~2emes 1150, 89, 3,66100:-
multiplyedbpa third part.of et e altitude

produceththe (olid content.in fecte of. all thefe .
Ryramidsin the corners —

o~ §o— 0,69897.

§754- 3575997+

Tlus. -



'(ros]

“Ths. senthe ichid content of the Rampjee.. © - ..\ o
the fcarpings excepted is————. $P‘ s’ 3918717, footes "
théfolid contentofthe fearpimgs the - o .2 <. oo Lt
pyramids inithe corners exCepied is emmmmemmee mem 1034720
the folid content of the pyramidsin -
the angles or corners ig ——= e ———
the famme of all thef€ is the ilid contene. S
of thig part oF tht Rampiie in cubicke fe€te mmmmm e §01043.. - /
vhich doubled is the folid content of ‘one o ‘
bulworke and one cuft2ing NAME]y e s=gmmerme 1002086,
And.this multipljed by & becaule this ﬁ}w HEPI R SR
khath 6. bulworkes 6.
pyoduceth the folid contentofthewhole .- -+ - 0

Rampire round aboutn cubicke fecte rrmmrm—r amem €022 5160 |

~§754.
L

A T

. ) SR
Rhe Parapes of the Rawopstte ... 1. -

And thusaswe have found the folid content of ‘the -
Rampire in cubicke feete, we may inlike manner finde
the content of the Parapet of the Rampire, if you will
takethat paines+ But confidering. that the {carpings
thereof within and without are very little, the height
alfonot exceeding 6. foote; it may fufficeif we finde
the middle Iéngth of itby taking halfe the fummé of
the ontward and inward perimeter,and that multiplyed
in the-area of the Section, or Profile of the Parapet will
psoducencere hand the folid content of the Parapet.

_ Firft then confidering that the.foote of thé Parapet -
is 10: foote within the outer- edgeof the Rampire, .
(the Rampire having in_this example10. foote fearpe, .
before it rifeth to the foote of. the Y drapet) therefore
lét thelines, 7S su.4. reprefent the cuter foote of the
Parapet,and becaufe the innerfoote:is pasallell there-
to,therefore(toavoyd. multiplicity) let us fuppofethe
innerfoote of the Parapet to be reprefented- by-the:
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lines Hx L1, and fu fﬂ ng the beeadthof thCP&-
ra;p:td TH,or gI. to bee zm foem. we havc bcﬁ)m

AR (P

The Line ssmmms s oeemnens ’ g A.ﬂ, zﬁo.zg. o
The line ——eessens o "‘"S\,S 11457, A
Tkehm i e e -~ S'T. 210, Mﬁ. -

1

| For tbe line L I. amdﬁdi fn A g
Axungeut lulfe the ﬂanked anglc s e @ AT, 37.(! 3d. t.c.. lo,l Y N

to the breadth of the paArapet mmic o csttamr e 7 ¢, 20. fo0NtC, 3;38103.

fo is Redimin propomon

80l Ling e et orareypipmiorseren £ €. 364 06, By41605.

For
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e iut‘m_-
as mw uglaohhcﬁuoulder-—fa_z.. 8.d i t-c.? 8:43,.
js the breadth of the parapets— LfL. 20. fowe, 130103,
fois Radiwsin proportion
totheline 8L 13- 36, 1312592,
wheretoadding the line o Sk Ag, 26. 06,
the fummeiis —— - e 39. 43,
whichfubflraéted frem - ‘—= ‘ 4 Qs 160,29,
nmamesfg.bemgcqnllto s i L £, 230,86,
For the ImeL z;
Azaine from ehéline—i— At -8, 1T 40 §T0 - 5
f’bﬂ!m.ﬂjt ﬂlm———-n-rr'ﬂ‘-f——-j&blsosﬁt S
reghanos the line~ [ 8 30£.41.
Mmeadcrnqmethrckaeﬁ'doé tbcpeﬁmu..-_m—__. 29, 5
tbdﬁmmuultlm s sl 47— -Lgitu.n. - .
| r”“z;* N S il
Agdif cocheRnk Sl ——ele S R A 20, T
wcaddc;hcd;u}n:ﬂ'mfl&gmpﬂ iyt ot 20, o
'"h"" ‘5“,1(» S \,’ M H"“"'- ;5 .

Thm:henmhaﬂth linis : about the euter 5 4 St :‘:' ;g“
foore e ;,?(,,_‘ ——t 1_‘\. 2‘5 I- 235*.00- N ‘ o

s

B R R V2 Rl
Andal('athelinaaboutthemﬁdeofthepar:pet {‘.' T 135,31, ,A‘

v = —— 11292 9% .\ A
Thefummedtlmtlli’s .___;Vﬁﬁ —— "7%9 ,‘- .
the balfe whéreof is=- — ﬁ---*—s”‘ 6,

hxcb xsthcmcane lcngth of thé i;getf ﬂrn g&é
‘of the

LRTANAY \‘ RY

s e

nuddleof :hccumwe to the ang‘ular 0
WOEkCn . ;(’«' R . ' ,,\“

!;"‘- «t -

Now forthearea or fupczﬁcxall quantxty of the P‘li'tl!c- |
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ﬁlc of Se&aon ofthe Paraper, . fuppofeit be as in this
figure. Wherginletthe foote of the parapet herere--
prcfcntcd by 48, be'mbreadth 30, footc, the' brcadtb

of the bmﬂceorfoowpacewuhmthcparapet BC.s.
foote, the height of that banke 1 3 foote, the height of
theinner fide of the Parapet D G..6. foote. the

of'the outer fide €F. 4. 1&;&3 outward fcarpe 45.
21 foote, the inward {carpe p 8, 1.foate.

Thenis the bine T H, or- ED, 16e5e. 7 1
which malts [lycdb the heizit DH.or -—F Eugs-- - -
pmlambt carcadf thel lng j'qure?é‘DH. 66. f fq.

Alﬁ’b‘ﬁ"?b '; o <‘ — e Af‘.z. 5,
meltiplyed by halfe Hhe height & te— — Fe.a. :
yndm:bt ¢ arce uftbc mangle——F Aé‘. 5. £ fq.

Thirdly Mm b _ F H. 16. 5.
m"‘Plyu@ b‘ﬁﬂ‘gﬁh—* GHQ I. ‘::’.l o
pudamb the lf“ﬂf tbctmngle —_ F G Ha be5e

F,uxtély tbrﬁar 6 D B.1. foote:
mslsiplyed by bhalfe the lmgl:t --’—--r--GD 3. foote.

pndtmtb tln area of tbc trmnglc———G DB.3. fq fcct

Lt f~§ 7Y
=Y o

A 1

| i {‘ o A‘. ‘.4- ,‘.,I: L‘j}l’
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Lastly Zﬁm of the Z‘.’ue ‘e —BC.3. foolE*
woltiplycdbytheboight $horbgf —m——RBLLS. .
raduccshtpearss .!é_ctvg'gbé{ei —IECBgy "

The fumme of thefe five.ss the areadf the s

whole fectionin [quare feetewAF GIK Cop5:i1;977720 -
which wwlsiplyed by themeanc lengshef - 7 -
the pirspes smm—e— ————§88.46.2,76973.
producesh_ incubicke fecte——mr——'§5904+ 474744,

... Whichis noers hand the folid content-of the Paras
‘pet; from the middle of'the curtaine to the asgular

point of thenext bulworke. " -

2 *Fhetefore being doubled itiis the Tolid-contént of
‘the Parapetfor one curtaine and one bulwork:111808.
And béédufethis Fort bath 6. bulwerkes .~ "1
therefore if we miiltiply the fame by~ I
“thé product is in folid fecte —— —— 670848,
" Which is (néerehand) the [3lid content of she Parepes

of theRamireround abousshe Foxty . . -

GO e mne T RERE
1fiyou defirethe folidcoptént of the Parapet more
exaly, yournay worke after the forme of the exam-
-pRIbefare fhowed, - in cafting.lip:the. content of the
Rampire. Andinlike manner youmay doedfosithe fo-
' Iide content of the Parapet of the Fauflebray, and .
' .Qbf‘ﬂﬁi'éoﬁtﬁ‘fbarﬁbﬁoi\mﬁm-m)!w.ﬂh'ﬁh.;' wf-
much as they miay bee cafily.\nosecived: by £ efe
_eyamples, wee paficthem oyer and proceedé to other
’idzqgs 233000 T 9y auigieg 5

g * I vEi e

- ja° ’
~I0AW 63[01 ot drive %ﬁ:}.ﬁﬁl{ M ys D10 NG 2 T
(T s PR I A A Dy ) C g"
!\4‘)‘;;’ ;O ‘“‘:4.4 {p 734~!¢.’ }L ’ld O ’)‘.L’p‘fl ol 3.1 i-g.):'« ]
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N } . .~ - L ,\x.\‘..xt‘

To fnde :véat quqntity. oj mfb ml fem to mk the
Rampire” 6¢ ?m:pet s 100, fom long oy mrc "

l‘ﬁ' .‘i':"-“} . M '- :A'V“ b \I. ‘, PR

Tﬁc drei oftﬁe S‘c‘ﬂzm oftEe‘Pdrapet :

ad. bcﬁratp be of [qiare fem e ’95_ ‘
w/mlﬂmlnp[ d by the lergih §iméB-——""" 300, -
produci/y in métckc fcett e i g8,

,:;;Ang! !‘qg:gqheanq gnlL fcrvc to makc ;bc Pérapet

inléngth 100, footes” R

a2 Av-._

" dwdfering the Yoose of the rampire isin &nadt& 70. foou-..
«drd:the wpper phrt.of it iwbreadth ———45e )
the fumme ofa*b){e‘u e bt """“3""“‘ I 5

Agﬁu;bcmmdﬁruﬂﬁ Lo et
lf}ﬁcx e mamely — ’ 5'7 )
which m‘:?:" yed by tbc beight of she Rmp:rc—-— 15.

pre ﬂmiz‘tbe area’of the 3¢&mn qf the . . .

* Rampire infquare feete— e anal Qﬂ:‘}u o
wlm:’): muh::l;;d by the lmgtl: gives —— 100w
theproduit in cwbickefeete ——— —— e 862 jou

:Andfo much catth fcwcs to makethc Rampnre xow '

. ﬁé‘é ldagl . aet “ l__ St i o.'ll' T .
| Toﬁn& what gcumtpf mté mﬂ rd[c tﬁ: Wﬂ;w |
an]lmgb:qﬁtga Lod e ey 9“‘!:;.-
.a.,yiw-) [ o1 f

Forbrevxty and perfpxcmty we wﬂfhetéas inpthe
'aces, runne the example along with the rule, where-
reletitbe required-to finde what quantity rof carltll:

-~

N -

. -



| - (11{\‘) -
will raife the Rampire 6. foote high, and ro0. foote in
. length. And forafmuch as-the Rampire inrifing 15.
foote, fcarpes 25. foote, thercfore in rifing 6. foote it

,ﬂﬂf“rﬂc 30‘&9* ACRTF I R \ m_ ('\ JX W \{'D')m\ﬁ
| Tbereforc A

i ‘ﬂé bieadrlr tbc Rampire:av he fastie is ety © £
/] f i62 foate 21 hmg.v'rh—ﬁ-m 160, Ots
79557» of Wefd biicadtbtsis msa9.liiize’ S in '; 3 i
t&c halfe wl:emf is the meane breadth
ofthe Rams fm for thas beight, namely ——— 63,
which multiplyed by the beight givew ———6,
produceththe arcaof sheSedion ———— 390, f.0q.
which multiplyed by the length given 100,
produceth t/p’ ¢ folidecontent of tie carth .

ﬁrwng te mfe the Rampire 6. foorehigh . _
and 100, foctc ong, mmel_y-—--——--— 3pooo.cub f.

In like fort we mnght ﬁndc what anmy of éarth
- would raifc the Rampire, from 6. foote high to 12.
foote high, and {ofor any other height propofed, but
thefe and the like may eafi ly be undcrﬁood by the ex-
, ample heregiven. /) i

s 7
s F

D e ———
-
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oftht mp ” foI:dé mtmv/‘r& D:f?b, m'm-m
tmmmq ediggeds. - -

YRy He ditclimay be 140, foote btoad, fmgtm |
b 1o morefemwn\ca Kefll, as occalion sequires
= hesmﬂdbthm tha ) canaot 5«‘

‘hl..
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((113) -
digi%ed deépe by reafon of water, the ditch muft bee.
thebroader that-thete may-be earth enovgh for.the.
Rampireand Parapets, if the ditchbedry it muft beghe.--
decper,and have the lefle fcarpe. InxhisexamLc wee.
makecthe bacadthof :the ditch at -the:.roppe tobestgzo.
foote, .and at the:-bottome 100. foote, the depth g, .
oote, and the. fcarping on cither fide 10. foote. -
Owthien “according to- whit: wet . hive: befgve -
fayd, if therebea Fauffebray: and. a Parapet thereto, .
the inner edge. af-the ditch, will be diftant from the -
- outter edge of the Ramplre, ' 10: 40: ot § 0. foote ac- -
.cording to'thebreadih.of thofe workes. Letitherebe -
diftans 4 o¢ foote; fo-thatinahisfigure let. D F (G fé-
* prefent the.outward: foote of the Rampire, Q.68.4. .
o :ibc ‘hinwiard fide of the ditch, 7 R: the outhde.of -the -
qtche .
Now for finding+lic cogacitysef -the ditch; firft (as s
we did -before for :the- folid.content of -the Rampire) |
-wenwill finde thecompafic of theditch; anthe outfide
“andonthe.infide: fecondly-the pespendiculat gapaci -
tyof theditch; accordingto the leaft:breadth- ,quea-
ditch;which is atthebottome;thirdlythe contem ofthe
{earpings,- and laftly of the pysamids inthe angles, ..

. . HRPBYF.]”'VRQ_-I:,
T figde the inward and optward compaffe of she ditchl:.

FHerciseliéady kowne.
" The halfe curtaing <« DN. 210, fad6; .

- the flanke ——— —— e PN T2
. $he. fTOnt -t st s F G, 280 -



)

_‘ﬁde‘“d tbm is rcqmed tbe cmpaﬂé q’ tlu dmlmn mlm

Firft for thc outﬁde of the dttch-—-—- 1 g. ‘4,,5.
we found it befote Chap. 8:

W ecomedscrefonc to !:hc mward fide - -—Tm' Qgs

3

(’:.'.:," ' 4 L ~;4J )l)l il c‘_]r\
Ve z-'or tbc lme Bﬁ. dﬂdﬁrﬂ or’RS’ ol
)

cang ba]fc:hcﬂ ktdangle —-—-—-SAGfgqad.;uo .toé.:o,uga.

“rothe diffance of thie ;&hkw;lnkaamc"-r}é&p;foetg :,60;&
fouwmprbpowdﬁ 2L e RISy

. x0the ling esemm—pm—rempes - : - A'.f 5;,:3 3,71768.

P N i

) ety
£ L
.

g tsecmdl]ﬁrB».. PRESTAS

- N
]
;;; : ,.J.::;.“,;"J‘)"“

the
'L

.r

'~

-{r‘ .

e
e s 4

halfe the angle of the fonléf e BF, §6.8.14.t,Ci582439
wthe tchfrom the Rampire~ ——t )] 4°.ioote. !;160406

- fois Radim in proportion ,
= tathe linc = - Bn 16: 73 :.4:.69;.

~ wheretoadding the fmebcforc found—- S A s "g 130 G-

as alfon S, qﬂautoﬂtfmm —— e o= ;So. _ e ~

thcﬁumncns the line - B4 3¢

]

Por tbe Ime B c.

And rfwe{'ub&ra& &om :he ﬂ:mke__-——— F N IR :.s.
the diftance of the ditch from the Rampire ——— 1€ 40, fom_c.

there remaines F 1. bexngeqmlho_———.-——-—a-Oa 7138
- whe:etodd:mzo whwhueqmﬂm——— BN.z26. 73+
i

shefumm L —— et e S B¢.97,98‘
- T 'z ')r;
(3% y oL, TTTTRSmee— e e e s e e T o
* For

wt - &
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For the line Qe

Lafily fubftradting from halfe ke curtaine————2 N. 216, fodtel
he diftance of the ditchfrom the Rampite o= s N.g0. -
gkere remaines 2 2. equall ¢o che lincase— 170,
wheretg adding the line ' e.97.98.
- and alfo theline e e - B 4. 358,86,
the fumme is the compafie —Q ¢B 462684

- iwhichisthe. twel&hwtot thc mmd compgi'e
lhcdxchg- TR .
amer e L A
bR prj’;.(q' cx_r{ HSEA A I AL R 1

i 2T ;:'.:”4:»}’;
Dol o me ) o
. .

cH L
Flet

g . ni
Hi Sanadidulow
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z?‘i—@:"t{i'ﬁﬁ‘i?}l. '

Mt 0T Mgt T T Y Y e
Tofind¥ the perpendicalar capacisyof -shedisih according
10 4he.leaft breads s Thereof whichis atsbé botsome, and

e i ti Tl LS

:B“mfmﬁe RIS (Rarpitig ddid asrovicr 46 the
A bottomethan at the toppe, you may firft: fearch
- the perpendicular capacity thereof according to its
leaft breadth, which perpendicular capacity is if
-you multipl{ thearea of the bottome of the ditch-by
the depth ofthe ditch. The area ofthe bottome'of the
- ditch fuppofe to be thatwhich ishere coatained with- |
~ -inthelinesw X T m H 7, forthe finding of whicharea
-itisrequifice firft tofindethe lines ¥ How 5, 97y T -
- (.Wx. ) : . ;’ .

-Subfkra from the ling i 22. -170. foOle:

-thefcarpe of the ditch—————-3 H. 10. “
-the remainer is the line —— ¥ H.160.

“:§'4}tég'l£mmﬂ,', _ S

Astang, haliethe angle-of thé fhoulder— B m7.56.d. 15'.t:c.9,82482,
IS0 th (CArPE o s e e e B-7. 10, foote, 1,00000,
fois Radias inproportion .- -, S -_—
20 the line— e e o, - ‘m7.6:68.0,82489, |
And it from theline before foud ——mewsmemp — — B ¢,:97. .98. |
we fubfira& the (carpt —— v e - mem— 3 €, i0. 1
" there remainés the line ———— e —_ 7 H. 87. 98. ;

to whichadding w 7. tve baye the Line ~e'ememm—r  H, 94.66.
o t L w /! ) ‘ ~
LY I And



-y
And feeing the angle of the (houlderis gmY. 112.d.34.
thccompl thereok s0180. icg. mhc a“lq.!-_-*—;m Y 39

For yv' “"dﬁ’ﬂf‘fﬂ% BRI yu\

) - i n:‘
As ‘the fine of the angle-—— xmy, 67. d ’Ml; 31.
;tatheliney q. being cquall to — "H 160 te. 2,2041
{ois Rediminpropottion -~ -~ .. ..1: -
to the line . . e w“j" "o &78).
. - - LA o
smndly, formz,

- “Asthe fine of the angle T M9.67.d. 38.5. ©:03438.
“tothefame line ! g7 160. foote. 3,20412,
foﬁnecomplemcntdseangle XMy 67.d. ;o $.6.9,58284.

~tothe line me 66.27, 1,82331.
‘which fubftra&ed from the line —mwmm — m H. 94. 66,
+there remaines ¢ H, equall to - V. 28, 39-

Forthe liney'T.and ﬁtﬁ in tlretmngle 6 AT.

As Radius is in proportion
‘to tang. compl, halfe the ﬂankodanglc—G TA. - 37. d. ;6: ¢. 10,1502,
fois tie {carpe of che ditch . 6 4, 10. foote,_1,00000,

tothe line - on b —— G T's 13,03+ 1115024
whereunto adding the linc 5, 8. cquall (0 A B, 358, 86,

the fummeisthe line 8T.371.89.

whereto adding 8 m. equall to— — ~vi7. 6,68, -

we have theline A— mT.378.57.

to which adding the line befere found e wy.173:18,

we havethcwholc line - y T. 5 1.75,

Andfeeing the linew x. is by conﬁru&mn parallell
_to y T, thercfore theangle 1% 4. is equall tothé angle
Iym.buttheangle'Ty m. is equall to y m z. becaufe &y.
and s z. are parallels, thercfore the angleIw 4. ise-
, quall tothe anglc z my 67.deg. 30. thcn

-

Q. - For

= N



o (1:8) _
 Ferihe BT X findefirf W

" Asthe tangent of shé dle—mkitsia S W7 4:67. d. 361, 9,61730
mhea:arngeoftlnduﬁ“g------' 14. 10.foote. 1:00000;

foi.wmmrrq?oﬂm o 4 W 414 Oﬁ!ﬂ*-

At)d beforewefoundGT. €quall £0 memee. e §+ R, x;. 034
- which fabfira@ed fromkthe linewmmmmmmmm——— I R, 649,50, ..
there remaines I 5. cquall to 4X.636. 47.
Whmwaddm;i e r—— — 4. 4 14
she fumme is the lme = ik = W X, 640463,
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For the ares, qf:be @mme, «d Mew,pexdmhr ¢~
pasitys .. ) e

—

0‘)1 R4 e a P SPUPF I ,::‘“u .‘f‘u.\-‘s'
 "Tothéhihe i - "W‘X. 640.650 . h:
adding the line ————— rT. 55575
" the fumme is ————es ~wipm e —— 14921 36,
the halfe vwieseofis - — §96.18, it
.whlchmultnpl\edby theb:ead:bmbottome jpumm—— 7.7. 8’ f . L,..
produceth thsfatea of . FEULE e err 59 16, [y feetes
OB 7 e T e DAL T M St 3 s 'l',v Syt
Agl””o
. ") I‘\J——-—--——-~. e % -t o wv—— A ¢ ,'» .
mfoundbeforeﬂkhqe ”T “He”c“-ba 1 b
and the lines< Ciiin oat o 375 423 11 Smue‘
the fumme of thetrlft“§L= doinme ek K30 Q%0 01l ..2:
- the halfe whirgof.is e —— ~ 61, 523, 1,78906,
whxchmulnp\'lycéby —— 73.169."2,204,1%
produceth Smofuhegapemm—,—_,—,—: ny v H, 9*1:4- NP
whercumo adding the area of ——er] 596

~of th mm el qf{bc.bgg_tome ) rmR 5;461. ﬂﬁi‘ et

' < I x [ 1; ———— e Lo f
which mult h i “m >
produmht ptrjocncﬁ ar o?"h'é‘dftc‘b meE : foucl 2
or the folnchqomgntnf t Te fcarpmgs == 654620. wb?ﬁmy ’

BUNR- -Rinn i PO
excepted. ,m\me., A
0l JOp — e s e i sisetod: e Yo smmutuas

b O e i }m orly v bo. Jqtilumutsi vy
OS2 pOX MW — 21 ) bmqu
3157005 LU 'uu sroviw TR brics ody
o “3?‘ e f thehnc—-%ﬁ-tﬂotm‘m-‘ﬂc
thielineamddd 7; 8. oy 1 3(Xlxn.

 ‘The length.of the, fatpings, namgly of the 1068763 08RG Ia1ib i
2D !ﬁﬂﬁ-ﬁtﬁ‘x Sograniqe: 19T

T '3 ——— e e g e e D

2T fis
the fumme Jfghd'e«t.lmej.xi - - ,__’f‘Q 1338270 “';"{T

e orananes $1°1150

which multiplyedhyzhe, (c1gge, — 2
P'Od“Cﬁh tflle atea— Mo 1901 G2

d:hﬂlfe V{hmOFWTh d " h . 1 oliu 16t
which multiplved by thed pt ! "
produccth th‘; fohdéq_men;%frhc?axymos, t'he b "“l {‘” }otid L A
pyramids inthe corners excepted; famety vy ou»mu

~ rv

. ’-‘:\):EQ;N.'“."“-"”“' > ‘J"—".;’« ,:. e
A . 2 A

¢ <--ied dies 1) Sl
AR




(329)

TN Fowhe Pyramgdus in sbe corwers
The line 3¢ 10, foore]
which multiplyed by the fcarpe— 3 H. 30, foote,

produccth th&n& tflbc‘qnac-———-—s 3e3H. 300, foote fygo'
""""" huh Trapezism, 7B8mi

, 7m.6, 68
m - dnnsenienioe '} B, 105 .
“!?Z?:ithmuoﬁuesak\ il B8 66,80,
whlchdoublcd becaufe.thereare two p)mmda i§ e 133,608
" Alfotheline - -‘r. 13. o;.
multiplyed-byshefckipe 46. 10,
preduceth wice theutka of A6T. 330,395
the halfe whefeof 4§ sheeren-of-~ —X § R Gg35e ..
S rr\ —&-f? ) —— o -
y - .v‘-—: - 4Wo 4;"? |

B dby the ¢ - 4 1. 10,
m.:’mgm“%m_ E—— 1

Jha dan qiif‘-i-‘(w-———— an&f‘% foolly
thwga‘:ﬁfi —————— -3-38 m.is.133.60, ° o
ﬂzedoublcmaof------—-.. - 46T, is 130.30,.
wﬂf 0.408 rmac; Jum, i : xs&l& 6""‘
the areaof: —— . —e IV 4 L5, 41,402
the fumme of al thofearea is == m.= = w= 470.45¢
wehich muliiplyed by the depth———ss ——10, f.
the produ& is b hdetridebitae 470 44§04 ‘
the third pare whmofnthefollde congent -
of thele pyrimiie == Fves . 1568.37:
“Thus then theperpendionlas capauq ity of.

the ditchgthefearpings S3IPLOR i$ simermmeenmecmr 6946 20;.
Thcfurpmgd;h‘chh,thtmm

inthe cotfiery; —— ‘ug
‘The fayd pyeaniids in the corners i o 15§

Sothe wholc.c acity of this pait of the duehis«-—-..q 583 $30
Which doubled Is thie folide contcnt of the ditch,

forone bnthrtg and one cm'tme—-—..._.- 151 6706:.
And becaufe this Ott hath fi xe bulvvorkel ‘

wﬂﬁﬁ?ﬁ comentoTthci;tcirfd&hd . '“ “ v ‘( s .

~ghgut hisForcin cublcke&cn- e 91 oozg‘.

~

———e | g
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:

 Butbehic wefoundthelolidecontensofthe. < .

'RAWPIre t0 be smumummmemtee ow 10 --“-——“ 66“5!6
Andche folid contemtof the Pargpeton . ;1 -

The Ram(pxrc to be 2 . '6798‘8._
So-that the lnde contentofthé Rampire - N -

- andits b sttt s 668336 4
wehich fubfraged fromthefohdecoaumnf A R AP
sb:dmhtﬁ!mmamc e ,r.i_«g,,w‘ 2436872

“r .

B
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Which éarth rémaining may be employed to maké
- the Parapet of the Covert way, and of the Fauffebray,
and for Cavalliers or mounts, otherwife if you make -
none, the ditch may be the leffe.

To eftimate the charge to be befiowed, or the wmhrof '
men, or time to be employed, in raifing a Fort pro-

pofed.

BEfore‘ you begin to breake grcund, or to émploy
men infuch a bufinefle as this, it is requifite that the
Enginere caft up, as we have here thewed, the quantity
of earth, that will ferve to raife the Rampire and Para-
pets, and fo of what breadth and dépth,the ditch ought
tobe, that there may be afufficient quantity of earth
forthat purpofe : and that thus he may be able to give
fomenecre eftimate of the gharge tobe beftowed, and
of the number of mento be employed forthe accompli~
fhing ofic in time convenient. Touching the charge,
S. Marolois faith (fpeaking of the Netherlands) that it
isabout 16. 20. 25..0r 3 0. foulz for every 144. cubicke
feete, that is (accounting tenne foulz for a fhilling) 14¢.
or 20, fof 1060. cubicke fcete, or moreorlefle, ac-
«cording to the diverfities of places and occafions. In
- England we have no fuch workes ufually done, and
therefore we cannot fpeake 'qg.gny ordinary price, nei-
thercan ther be any generdll tule given for the time or
number of men tobe cmployed;in-tegard: of :the great
diverfiry of groundsto be fortified, and othér'confide.
ratiaps, it may therefore fuffice to” fhew. how fomé

ncere cftimate may be givem oo 0o o i
*AScogtveIhettimate inwhat time d cértaing nimber

Sy o0 - of
- G . . ) .



: (1e3) . .
of mén may digg thé aforefayd ditch, containing
91063 36. cubicke feete, of earth, it is requifite firft to
khow what one manwill digge ina.day.. When:I was’
in the Fennesin Lincolunefhire, 1was informed by men
of good experiencethere, thata man would digge and
fill intoa'whecle-barrow ina day, 17. foote {quare of:
-earth, andabout 27. inches decpe, which is 650. cu-
bicke feete of cartlr; T liave beene enforméd the like
in other places, whérethey have wrought in Marfh-
~ land': S. emaroleds irhis booke of Fortificition” af- -
firmes; thataceording to fomeof .the beft experienced
inthe Netherlands, aman working his beft inearth-
thatis fatand faft, may digge and fill into.a wheele-
- barrow inaday 648. cubicke feete. Butit may be, in-
- any of thefe places,. when they doé fo much, befides-
the aptneflc of the earth, they. take_ extraordinary
“paines. Letus. thercfore fuppafe that themoftaman
can ordinarily digge, and £ill into awhecle.barrow of
good carth, to be 5 60, cubicke feete ina day; then may-
200, men digge, 1909000, fette inaday, {o thataccor-
ding tothisacconnt, 200, men; may diggeand fill away
the forefayd ditch containing 9400236, cpbicke feetg
in 91.dayes or thexeabouts, for dividing 910023 6.hy
I00000..the quotient .91 dayes and fom¢whatmorg -
agtipbe. regarded.. But if, you -finde:the, carth tobg -
fuch,; thata mancannet with ordinary, paisics takiggy
digge 500, foote in g day, youmuft make your account
aocordinglys as fuppole. Minde: thata man diggesbug
300. footein a day,: 4nd I would know- in, whattime
xhey weuld digge the fars(ayd ditch., ] By-then hyshs
sole Of PROPAIKIRN. 1= <. iv-0) sy 237 151 sy T a‘rA:
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"As 1. Min,

digges 300, FoOtE 3 T, 4710
" fomay 200. Men, 2,301€3,
diggé 60000. foote— - 5.,77'8'15.
‘ dgd“o ) . ‘
- AS 60000, fOOtE ————— mrmn.C0, 42, 5:22186.
isto 1.dayes worke, , ‘
{0 9100236, foote, —— ~w=6,9599 30

:is 153.dayes worke almoft. ~—————cm—en 3,18179,

Otherwife you may [y by she ywie of three reverfed,

- If i 500 .dfooteaday. s
. TEQUIIE u—o 91.dayes. o
-then ——. == 300, footéaday. - -~

: requirc-—-er;-:---—- 15 2. dayes worke almoft, )

Inlike fort youmay éftimatein whattiméanyother
number of men willbe able: to doe it, efpecially after
-fometryall made, for by réafon of the great diverfity
of grounds, and other occurrents, this point eannotbe
alwayes determined without fome tryall. Befidesmen
doe ufually miich morewhen they take abufinefle by
thegreat (asthey termeit) thén when they works by i
the day. Now looke how many Pyonersyou employ
" to digge, fomany you hed needetohave with wheele-
Barrowesto carry it te the Rampire and -Parapets, -and :

thérsthereto fpread it, tread it; #nd lay it even, afid to :
rayfe the workein its due forme,and thisbeing diverly |

- performed, fometimes with a face of turfe, fometimes
_ ‘ of l
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of carth fowne with grafle feede, fometimés laying
faggdts or wood intht Rampire; fometimes none,
fometimes a foundationto be layd (as infoft Oazie -
grounds)of timber or brick-worke &c.there isnogene-
. 1all rule to be prefcribed in this point, touching the

certaine number of men to be employed. | &

e

CHAP. XI.

-

Of fisch other workes as are fometimes made inor dbont
~ Forts of moit importance, o SRR

742 HenIbegan this Treatife I had no inténtto
- BNYAN//4 have waded fofarre inthis part of Archi-
2\ /;;; | tecture military, as I have already done,but
S\ onely to fhew therein the application of the
Docétine of plaine triangles, as itisperformed by this
- late invention of Logarithmes, and indeede that had
beene fufficientto thofe that have reade fitch moderne
Authprs,as have more fully handled this fubje@ inother
Langnages. But confidering how I'ttle hath ‘béene
written hercof inour Englifh tongue, and thacthe pra-
Qifeof it withus is very rare. I havebeene fomewhat
larger thanlintended, and here furtherhave anhexed
this defcription of a Fert of féven fides, exprefling
therein fuch other workesas are fometimes made in or
about the moft compleate Forts that are ufually rea<
red. ‘ o - ’ A C T
- We havebefore fufficiently fpoken of the: Rampire
andits Parapet, heré marked with 4. asalfoof the
walke for the Rounds or Faiflebray 2, and of the Pa-
. ) ) I ; i o LT .ra.'Pee .
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rapét théreof C. as alfo of the ditch, here marked with-
D, and of the curtaines, bulworkes, fronts, flankes,
feaspings, &c.toproceede thereforetothe reft. Next
w't?int Rampire, betweenc the Rampire and the
houfes, there isa ftrecte left fometimes 30, but here -
&o. foote broad, whereto the fouldiers-may setreate,
orbé put in array asoccafionrequires, the other ftrects.
are fometimes 24. but here 3 0. foote broad, and inthe
middle isthe market place, beingof the. fame forme
whereof the Fortis, namely of feven fides, every fide. -
being 15.or18. rods, the other fpaces betweene the -
gix:etes, are for the houfes of theinhabitants and foul-..
. Onthe owtfide of the ditch, betweene every two -
bulworkes, and againftthe middle of the curtajne i .
placed a Ravelin, oneof thémbeing marked with B, .
and the reft fcituated inlike manner, the two Fronts o
every ofthefe Ravelins.maybe 15. 20, or2;5. rods,
andthefe are fomadeé on the edgeof the ditch, that
their inward angles arc at.the concourfe_of the lines..
bounding the ditch; and thatthe Fronts of thefe Rave
fins,might be the better defended,their outward angles .
are the more acute, infomuch that they .are flanked :
fromall or the greateft part. of the. Frontsof the buls:.
workes next umothem, : '
The Ravelia here marked with E, and fothe reftare -
raifed above the champion (orlevell whereonthe Fort -
ftands) 4.foote, and it ought net tobe higher thatit:
may not impeach the difcovery of .the champion a-
bout. And upon the Fronts of everyof thefe Rave-.-
lins thus raifed,- you-may make ,a Parapet 20. foote .-
thicke, and 6, foote high, that foit may be Cannon ..
o ‘ proofe..



Digitized by GOOS[Q



n mm e o - ot s )

e e g
cep s

i {

i




(127)
proofe. The ditch betweene the Ravelin and thé coun-
_ terfcarpe, may be s.or 6/ rods broad; and a§deepeas
youcan conveniently makeic, - .- T
Ravelins thus -made againft-the middle of thé-cue.:
taine arevery frequent in many - Forts, being of good
4 ufcto defend the fronts of the bulworkes; butthe other -
Ravelins ot halfc moones -oppofite to-the angular :
‘points of every-bulworke are not fo ufuall, netwiths:
anding, theyalfo are fometimes made, and may be:
raifed and have their Parapets, and ditch as the other, .
being alfo flanked by ¢hofe Ravelins; that areagaintt..
the curtaines, And. without all thefe is the counter- -
~ {fcarpewith acovert way; and. an Arginor Parapet,-
| which isinwardly 6. foote high, ashath beenebcfore -
~ defcribed, and 3s by this defeription,and the Seétion or -
r ‘Profile thercof may appeare, there is fometimes with- -

out the Parapet of the covert way a watred ditch;to -
impeach any fuddaine affault of the enemy. The height, .
'dcpih and’breadth orthickeneffe of all thefe workes are
expteffedinthe fayd Section, whereinthe height of the .-
Rampireis 15. foote, and according tothe judgement -
of fome fhould not be more, if the Fort be madeina -
champion or plainé, wherc there are no hills neére un. -
toit, bat incafe there be ‘on any fide higher ground ::
_that doth command<he Fort,’ then muft the Rampire -
onthat fide bé raifed higher, that the Fortmay bethe -
a better covered and preferved - thereby, from the an-»
noyancesthat may be doneagainftit from that place, - -
And much afterthé forme here deftribedis coperdes. -
in Friez kndfortified, having 7. bulworkes with Rave- . -
~ linsand halfe moones, - &c. asin the figure being the .-
moft Royallregular Fort in the Netherlands.. -~
' ’ R‘ 2 : :rbéré L
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- There aréalfo oft times in Forts, Cavaliers, Mounts, -
Plaefotmes,m— batseries, raifcd higher than any of the
forefayd workes,afwellto dilcover the Country about,
astoannoy anenemy; thefe are fometimes raifed upon
thebulworkes, if there be roome eneugh befides toufe
the flankes, but ifthe Gérge be too fmall, they may be
raifedgnthe, curtaine, a little withinthe Rarapire, fo
az the walke on. the Rampxre be not impeached by

them. .

- | of Ilome-mtﬁe,c.

, BEﬁdcs all thefe, and without all thc workes bcfore
- XD mentioned, there are fometimes made Horne-
~workes, yctl have feldome feene of them, but where
éanenemyxs(hortly expeéted. I wasat Bredain May 4.
.1623: being that Summer wherein it was taken by the
Spaniard, -and thenthere was ( as I remember), five of
' ttlfcfc Horne- works: others of them I aw at thattimeat
_ Bergen- ?]-[om ,which was befoiged the fummer beforc;
thefe are fTometimes made againft the bulworkes, bue -
.more conveniently betweene the bulworkes, and a-
 gainft the cureaine, in formeas followeth. ‘
Leto N, be the curtaine of a Fort, 0 L.andF N. .the
flankes F G, and L K,. the fronts, P . the outfide of
the ditch, andlet the outer foote of the Hotne.worke
be ?AD 2. and the diftance of the angular points
thereof namely 4.and D.from the fhoulders of the bul~
Worke L., andy F . be equallto theline of defence 0 G,
namely ahout 72. rods, and let- the diftance of thofe
angular points 4.and D. be equall tothe curtaine of
the Fort 0 N.foasthe ﬁde ofthe Homcwor&c Dszy

. trea
R T
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beinaright line with the flanke F'N. ahd ig P. with

L 0, (fomewould have the diftance of thefe poinis
A, and D.andfoof P. and 2. to be lefle than the
curtaine bgc 4 ors. rods, wherein you may doc as

ft) betweene the angular points 4.
and D. are formed as it were two halfe bul-
wotikes, 4 EH, and D M 4, their fronts being A%

AR S
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and D M.theirflankés E 4, and M 1. and the curtainé
betweene them H 7. Withont this hoineworke, that
is:without the line PAE H.IM D.Q. muft beaditch
about 3.rodsbroad,and 6. foote-decpe ifthe ground
below, otherwife the deeper the better, and within
the fame line may be aRampire and Parapet, or onely.
aParapet round about 6. foate high and 25.. ot 30.
foote thicke more or leffe as occafion requires; with-

_ outtheditch I have alfo feenc a covert wayanda Pa.

‘rapet thereto. Thefe Horneworkesare fometimes cut
off within the face 4 E H 1M D, withanother like face,
namely with fronts,flankes and curtaines parallelitothe -
former. i S -
_ But now admit in this figure we have the diftance of
- the angular points, 4 D. 420, fdote, and the-flanke
E H, 60. foote, and that the frontsi4 E.apd D M., fhould -
be cither of them equall to the curtaifie A.F; the quefti-
onishow much every ofthem muft be. It fhall fuffice
at prefent to refolve this Probleme by falfepofitionin -
manner following.. S

Firft itis-to be undcfﬁood that h’I.-"i&fomtwbat:

- morethan a third partof 4.D. therefore 4 D. being-
4 20. foote, the third part whereof is 140. thelineH 7.

muft be fomewhat more then 140. fecte. Wherefore.-

firft , :
‘Letus fuppo’e #1, tobe 147s feete. Then inthe
rightangled triangle H M1, ~ ‘

AsM1 6o. feete, cosar.
“#oRadius. o T » A
fo 36 H [—— o 147, feett ——mmm——— 2,16733,
10 tang HMI. ———67.d.47. 47" %.10,38917..
v 7 ' ~ where- -

— 8,23185. -

< h
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- wheretoisequall theangle —5 44D, 67.d. 47 47"
SRR s T Againe. - .
AsRadius : . ‘ .
$o.M D —— 147 feere — s 25167330
fos.——S MD. 67.d. 47+ 47§ ——e———9,96654+
0 —— S D.136.1.: . : e 2,13386¢
and sdding AR. ————136.1. . .
andRS. e 147, .
Samme js A D, ——— —— 419. 2.
-which ought to have beene ——420. &




| | Gt
't-heTbcréfofE I fuppofc againé that H I. is 138, and
n ' . H

"déM\ilf . o 60, fEcte., cou are 822185
.. #9 Radius o o

foisHIL: w148, feete. ———-2,17036.

tot, HM 1. 67.d. 56 feetes—————10 39211,

Whereunto is equalithe angle § M D. 67.d. 56.fere,

AsRadis. .. . .
#MD. ~148. feete,———— 32,17036.. -
Jo.5:8MD: 674d, 5 6. fertamm—— ——9,06696.
#0SD —wi— 137,760 = — 3,13732..
And addingAR 137.16,+ - . | e ’.37 -
Alo—RS,148. 147 1 2

fommedss AD. 423.33.. N\ '
which fionldbe 4300

2,
Te.

o

* 148 - 29
oo A86 LS 34104
T 100.. '
fumme— 37064.
¢ 100.
fummpe ofer.—— 252 °
N ' 100,
- , |
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z" Qz 30
a;ur; f47 2or 147,fere.

"35‘

4

~ Tl‘;usbav found & 1. tobe 147 we ma mm;-
cafily ﬁndctil:égxcﬁ faying, . b y -

"ASM ] i—rtiom 6o.ﬁm. e 4r. _—-m&, 22185".
7 Radnus~ _
[0 56— -H 1, —— 147. 4.—----—--:,16850..

umvg. HM I.@-—n67. ds 51 . e — 10,39935.‘

Wbcuunto wcquall the anglc S MD. 6.7. dc; 5 1.
asalfothcangleMDQ_ : &

AsRadivs |
10 7 - — Mﬁ. 14”-46 ’-‘_3,(1685°o~
'ﬁ.s.c,-—gf-—wSMD 3, 22 .og 2,5763 . .
26— —— M 5. — 55, 57.. :74-433r-
mberdo ddngL . %% ,
_ _{ymu . s Sl ;.113‘57.1,-,
A: Radius | "

10 e me= M D. 147, 4-. —— 2, 16840:.
Jo se. =~SMD. 67: 51, =— 9,96670.
20 e o8 D 136. T soser z,:ssm-.
a»lm'b duéledn —_—272. 8,
dﬂdﬂdd,ﬂ‘g O————— RS. 1470 Ab R

fomu e v 4:0. T T '
Y, 8:3;, - Which
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Whichis more by % of afoote thanjt fhould bee by
not taking. the foregoing fractions exadly, which you -
may corretif youpleafe. ©. ... .

-~

CHAP. XIL

Of mifll Forts or Rield Skonces, and marking thens ons
Mechamically, and first of a Skovce of fonre fides. .

BT B Eos ave TThewed: at 1argé the applicationof
& T oh the Dodtrine of Plaine Triangles by Loga-
e oe WY rithmes, inthis part of Archiseiare eMisli-
RO tery, which was the oncly thing I-inten=
ded when 1 beganthis Treatifc. But for the fuller un. .
detftanding thereof 1 have- f as occafion required)
handled other things incident; And now having fpent
moretime hereinthenatfirft Iaffigned forit, -‘anﬁy
- .other occafions calling me away, [might have liberry
teretoconclude : - yet cbtiﬁac:ig%;th_ag thefe Fortsbe-
fore metitioned are workes of fuchi labour induftry and
cxpencey that they may feeme hardto be accompli-
fhed, efpecially to us, where they avenot ufusall. Thave
thoughtit requiliteto-thew, -fome mechanicali and ea,
fie way fordelincating and fetting forth of fmall Forts
- orfield Skonces - For though it was meeteto thew the
?’_pp]icatién in fuchRoyall Forts, as we have before
Apokeni of s yet thefe being more eafily made-are
-mote frequent, and have alfo their neceflary ufes as
- well asthe former, Foritisto be undesftood thatthe
Fort wherein we have before given anexample confi.
fting of 6. bulworkes, is fufficientto containe 6o0. or
St - 700,
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- 700, houfhouldsmore or lefle, according tothe quans-
tity cfground that youaffignefor each houfé,which we
have before fhewed how to determine Chap.3. Admitit
containe 600. houflioulds,and thatinevery houfe there
are two men fit for fervice, then arethere 1200. fouls
diers, which infuchaFort are eftecmed fufficient to
oppoleten ortwelve thoufand affaylants, with twelve
Cannons, for (according to Errard Barleduc)a Cannon
may be difcharged 80. or100. times inadayand 12
Cannons, well placed and employed , may ruinate
with 12 00. fhot a Rampire 6f 72 footethicke,or there-
abouts, which breaches may in that time be repaired-
and maintained by the defendants: .
1fthere be no fuch force. expe@ed tocomeagainfta -
Fort, orif the place be not of .that importance, tode-
ferue fucha Forr, then it needes not be of fuch firength: -
* you may therefore makea proportionall diminution of
- the Gorges, flanles, and fronts, as we have noted,.
Chep.2. Zxiome 17. But ncw we come tofeme Me-
chanicall wayes, for fetting forth of fmall Forts,or -
ficld Skonces, and fome fuch we have before briefely
touched, attheend of the fixth chapter; othérs will:
~ here fhew, and firft begia with 2 regular Skonce of
Aoure fides, whichare moft frequent, .- . .o
- Let .. beshe fide of .a {quare to be fortified, and
let it be requiredto fet out the- fquare and the bul--
workes thereof. . - - - ST
. Firft for fetting-ous the {quare, fet 2 fiske.at B, and,
alloat (. and having as jsaforefayd a chaine of 5. rods,
or 5o. feete, meafur¢.from B. towardsc, 3. rods,which
fuppofe.to ¢nd at 4. and.there ‘make.a marke;-alfo
- meafurefrom 8, fquare off, as you guefle :gwand.stl.‘;{,.i
, . . rods, -

e b



‘ dods,iaadkeepmg t’he endat 3. ﬁxed, tume abtmtthat ~
-ondyor that part ofyour chaitie whichisat 7. thatwith
afharpe fticke oriron poiit, you may deferibe an Arch: -
- d:the. proutd 5 then et ‘ode :catry the -end of your
-cHainewhich wasfixed at B. unto the ‘marke youmade
~.at M. and meafure from- 7. to P. the whole length of
3 Wﬂ. rods. matking inwhat partof thearch
made: yourchaine doth reach ‘itnto ‘which fup—'
~tabeau'. and'thete fecaftaké, = ° :

- Now{uppofethe fide of your fquar€ B£. tobe 12,
rods,then taealare allbftom B.to1. 13 rods fett;tngk a
ake -

AN



_ gether withthe flankesand fronts of the b
- out | T
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ftakE at 7, foas thefé three ftakes 2 P 1. may bearight
line,: and thus you have two fides of Your FortBc.and
B 1. with the rightangleat B. the like you may doe
for the other anglesat I E. and ¢. and for thefides IE.

“and EC. and {o the one will examine the other: Or

otherwife meafure from the ftake at 7. fquare off, as
youguefle towards E. 12. rods, likewife fromC. to-
wards E. 13. rods, and where thefe two meafures
meeteinoneasat E. there drive a ftake, and [oisthe

fquare fet out.

.. Now for the center of this fquare, let one man ftand
at B. and another at C. and let athird man drive aftake
foat 4. that the manat 3. may fec it, in aright line to-

‘wards E. andthemanat C. may fee it in a right lioe

towards /. and fo is the ftake ac 4« the center or mide

~ dle ofthe Fort. ,

~ Nextfor thebulworkes, divide the fidé of thé fquars
BC.into 5. equall parts, and makethe Gorge lings B.gs
and N C. either of them oneof thofe parts, and foall -

_ theother Gor%c.lines,‘alfo make the head line BK,as

much astwo of thofé parts, driving aftake at X', fo as

. youmay thence fee the ftake at B. andthat at 4. or B.-

allina fireigheline, thelike doe for the angular points
of the other three bulworkes. Then divide the Cur-

taine 0 N.into foure equall parts, and make the flanke
‘0 L,and fo N F, and all the other flankes, to be one of

~ thofe parts;but for fettingthofe flankes fquare off from -

the curtsines, you may drive a ftake, fo atthe fhoulder
F.thatyou may, fee from thence the ftakesat N.and- D,
allthreein arightline, and the like is tg be ,pndcgﬂooti ‘
of allthe other flankes. And thusare the c&ﬁanms,:o; ,
lworkes fet
Now
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Wow fuppofing the fide ofthe fquite ¥ ¢.lobe’ 13,

rodsor 120. feete,then isthe Gorgeline N c.24. feete,

- the head-line € G. 48. fecte, the curtaine O N, 72,

- feete, and the flanke F N. bcmg a fourth part of thc
curtame is18feete. -

- Otherwife having fetoutas bcforc, thc curtaines and R
Gorge-lmes, and the-angular points of the bolworkes,
#s K, and G. arid ftakes being fet at' the efids of every-
curtaine, asat 0. letone drive  flake at F. fo asone:
ftanding at G. may fee it to bee ina right line with the-
fiake at 0, and he that ftands at F, may fecittobeina
fireight line withthe ftake N. and D. fo fhall the ftake
at F, be the flioulder of that bulworke, andin hkefort |
may all the other fhoulders of the’ bulworkes ‘befet:
eutyand eonf‘cqué’nt}y allthe flankesand froms, . - .

- Andthus having défcribed at large, the Raking out-
~ 6Tthefe Skonces-of foure fides, whichare ‘moftt uall,
we ihell be]mefcr mtherek charfollow. - "

ﬂ‘o é’d ot tﬂezﬁmmﬂ] # Regwldr Sl'mu 9’ ﬁ»v&
dﬂo )

LEE BC. be oné Gdcofa Pcntagon, ﬁrﬁ thcn to fcb'
-obf 'thé other' fides Mcchanically s 5 having fet a.
, Ea‘kéhtﬁ andanotheratC. 'meafure from C. towards-
Bis 3 !Eete, ‘wanting-a tenth partof 2 foote, thatis

- from € 0 M. thén meafuré frony M, 45. feete towards.

' P’. ﬂfbfromc. 45 . fecte towards P, and where thefe-
h Fhires cehcurre ‘namelyat . make amarke or
#v8 afake, themineafiire from P. toD. 45. feete,and
HAni T tbp 53) &ctc,‘laclixng supartof afoote, and:
Wh;:rc ﬁlefctwohmfums conciirreasat D, there é'et a:
ake.
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ftake, méafuring forwards towards E, till you have
amade C.E.equallto € 3. and that. ftandingat E. you
“may feethe fakes ¢..and D. in aright line with-your
‘eyd, thendrive 2 ftake at 2. and inlike fort proceeding
youwmiay ftake out the other threefides. o
. Then for the bulworkes, divide' one of the fides
as B C. into five equall parts, and make the Gorge-lines
as N C.and ¢ Lto be eitherof them- one of: thofe parts;
Likewife lecthe flankes N F.and I H, be either of them
oneof thofe pares, which flankes. may be fet {quare or
- | perpendiculartothe fides, which they flanke by thie
- meafures, 3. 4.5. aswehave before thewed. Laftly
divide one of the curtaincs, as-0 N.into 5. equall parts;
and meafure from F. towards G. fo much as 4. of thofe
partscometo, alfo from #. towards G. afmuch,’ add
where thofe meafures meete, as at Gi.~eher‘e.drg'eka
- T2 - ftake
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ftake for thé angular point of the balworke, and thé.-
likeisto béunderftood of all the other bulworkes. And .
thusthe Gorgeline N ¢. isa fift part of the fide of the :
pentagon; the flanke F N, as much, the curtaine o N.! '
three fift parts, and the fronts of the bulworkes 6 F, 5
and G H. are cither ofthem foure fift parts of the cur- |
taine; fo thatif ‘the fide of the pentagon be 120, feete,

(as foitmay be, ormore or lefle) the George line is 24. .
feete, thé flanke as much, the curtaine 72. feete, and the -
fronts cither of them 57 Jfecte. o

Tofet out aregular 'Slmm;o{: fixe fides.
HMechanically. .

' Y Oufhall finde but few Skonces of fixéfides, butif 1
t X youwould fetout fuchanaene, you may doeas fol '
- Joweth.: Lét BC. be the fide of the Hexagon. Fitft -
then for fetting out the other fides, dividethe fideBc.
into five equall patts, take with your chaine two of =
thofe parts, as trom ("to #. and with that lengthof
{our chaine ftrike an arch towards 4. namely at P.then
“Jetone carty the end of the chaine from C.to M. and
kecpm§ it ftill atthe fame length asbefore, note where -
" itinterfe&@s the forefayd arch which will be at P, there
- driveaftake. Alfo keeping ftill thefamelength of your -
.chaine, let one removethe end from X, to.C. againe, A
and ftrike the archat D. thenremove. from.C. to 2, !
ftriking on the, ground the arch at.D. keeping
it- Rill at the fame Jength as before, note how
facre. it reacheth in the arch before defcribed ac . ‘
D. which willbetothe point D. where drjve 2 lake; ,
and meafure fo from (s towards: E...that ¢he fide c£.
. o may
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intended, namely thefide B.¢. atthe firft given, and thé

fideC E. thuslaft fet our, and inlikc: fort youmay{et

out allthe other fides. o ‘
* Thefame fides might alfo have beenc otherwife fet
- cut,by making B 4.and ¢ 4. cither-of them equallte.
B¢. (inthisexample onely)and fo their concourfeat
-4,_is the center of the Fort. Alfo meafure the fame
diftance from A to E. and frem €. to E fothat thefe
- lines,c 4. A E. andC E.may be equall, thé ,com_:ourl%

- ormeeting at E.is another corner, ardthe fireightling

from C. to E. isanotherfide,and in like fort may allthé
fidesbefetout. - ‘

T henfor»thcnbulworl;s.w hereas thefide B C. isbe?
fore dividedinto five equall parts; let the Gorgelines,

T3 e,

miy begialtoc 3.20d that thefe 3. markesCD EbE
tlinc, and fo you havetwofidesof theFort
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N C.and ¢ 1. be eithér of them one of thofe patts, alfo

- lettheflankes N F.and I H, be either of them oneof

thofe parts and perpendicular to the fides which they
flanke, For fetting them out perpendicular you may
doeit{everall wayes, namely cither by thofe meafures
3. 4, and 5.as we have before fhewed in fetting out the
fides of 2{quare, or having ftaked out the points round

~ -about, and then parted-the curtaines and Gorge. lines as

O N1 .2, &e. the oppofite ftakes will dirc@ youtogoe
{quare off, as we have before fhewed in fetting out the
flafkes of a foure fided Fort: Orlaftly the ftake acthe

.. point P.may dircét you,forafmuch asthofe three points

PN F.otPIH. arcinarightline, and the like istobe

“underftood of the reft, C

" - Thenforthe Fronts, (oneof thefidesas C. being

asaforefayd divided iato five parts) meafure from c.
20WRflS 6. twood thofie pans for the head Jine, and
wmethe endiof chatmeafime drive a Rake, foas you: may
ftie ivinaxigly line with: thedtakesar €, and 2. or A.and

. fiigoneof she:bulworkes: ftaked out, and inlikefort

youmayftakeoutall thereft. . .

1 Aidrthus the:Gorgeline N €. isafift part of thefide

wftheheragon C. and fo.alfois the flanke-N F. the

amtalon 0. iy thred fif pats,: and the head-line

Shen the Gorge-

€6, iy twd filk parts, or twoluchipartsasthe curtaineis
slwoelfocharif the fide of the Hexagon: B c. .be 30,
‘v0ds;0¢ 200, feete, the Gorge-lines are every of them
“irody, andthe flarkes a5 muchy;: the. Curtaines 1 2.
rods, apd the-Readlines every of them 8. rods. Bue
(asinthisexample) ifthe fide B C. be but 120. feete,
! les ate every of them 24. fccée; the
. T .t flankes

. b
PRI [
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fiankes afimuch,the Curtaines 73. fecte,and thehcad-
lincs 48. fccte.

7I:e Seition or l’roﬁlc oftbeﬁ Slzmm. “ R
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THc henght, breadth, and fcarpmgs, of' theRam-
‘pire, Parapet, Dxtcb &c.. of thefe Skonees; are
prt{cntcd in this Setioh. Thus a4, reprefents the
breadthor thickenefle of the Rampi rc at thrfoote,
whxch maybe 24.30. or4o. feete, : é dghtthof
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i k.4.6. 0t 3. f'cetc, and thiéiaward Scarpeaz.aﬁnucb‘“.
the outward Scarpe b4.8.3-0r 4. feeté, thebmdebof'
- the Parapet at thefoote /. 8.10.0r 12.fecte,thebrim:
of the ditch & p. ingy be ihree: Rcte; or! metfm es
gotg:;g atalk.. n:bnldfo mml; of :‘t: m?ﬁues ruelm
y this enfisiog table appearcth, w foll \
cdahtr. fmfwmet.?? ~ eja W W"
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fn M. » Fa
»

- | Feete.

The breadthof the Rampire at the faote amm 4 b,|2 ’ 240|
 Tbke utmrd:g:arpe oftfe’ Rampire ~——— bb. ‘1‘3 3 44.
© The height.of the Rampire -5 k.
The fpward iarpe - ————rtimt—aii
Thebreadilsof she Parapesatthe fosse — I m.
Theimward Scarpedf . she Parapes ————In.
Theheight of the Parapes on, the ontfide——
Thebaghn of the Parapet inwardly ——r— —
Thethickeite(fe of the Parapet at she toppe —|.
- Thebreadsh of the banke or footepace of the
Parapes ’ =0,
The height of the [ame banke within the garazen
* The brsmme of the ditch — s ~bp.
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The breadsh of the walke o8 the Ramspirem keo.|
The breadsh of the dirch at the toppe pe
The depthof the ditch ———g 1.
The Scarpe of the ditch —— ~ P8
The breadshof she ditch s the bossgme ~—— F
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. fqgh;(’c_ Ibaveexprefled no Covert way without the-
ditch,: which- notwithftanding you-may make if you
~ pléafe;, andif the ditchbe not full of water, youmay -
~ take awaythe edgethereof at ¢ 1 4.foote decpe, and a-
‘bout 3. 0r 4. foote broad round about, thenleaving 4.
or s.footébreadth further out, you may thereraife the
Paraper of thé Covert way, 4. or 4 2. foote high.
In sayfing the Rampirc, at thé foote thereof o,nége

' outfide:

8l
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outfideyonmay plant young Willowes, Haw-thorite
buthes,” and other fuch like, and bring up the face of
_ the Rampire with turfes, and when the Rampire is one
~ loote high, it muft bebeaten and famped downe till it
‘cometo 8. or 9. inches, that itmay fettle nomore, and
whenthe face israyled five rankes of tarfe, yon ma
plantother young Willowes or bufhes, (efpeciallyif
the earth be fandy and fow Oates and Hay feed chicfe-
ly fuch feede as hath a ftrong fpreading roote, be-
tweene every ranke of turfes, that the rootes may kait
and faftenthe turfes together. And foif the face beof
platt-worke,that is of earth beaten with batts,you may
fow it with fuch grafle and hearbesasare apt to fpread
and cover the face of the worke, and moyftenthe earth
in plattingit, thatit may grow thebetter. The Para.
pet being raifed uponthe Rampire almoft toits full
.hcxglétc, youmay then make your Palizado if youmake
any,&c. - o

GHAP. X1IL
of Irrcgwlar Fortification.

D&

v s F Irrc%ular Fortifications there might bee
. N propofed, almoft aninfinite number of dif-
1 I: ferent examples. Butin generall you onght -
e elefy to obfervefo neereas may be, the Axiomses
fetdownein the fecond Chapter, and the -
examples wehave given in regular Forts. And firft the
figure propofedto be fortified being irregular, reduce
X to as much regularity as the \l;lace will admit, taking
. . » n

-
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in and Jéaving out héreand thcre alittle, to make fome
neere equality ofthe fides and angles. 1henif any ag-
gle of your figure be leffe than go. degrees, you are not
to feta bulworlk e on that angle, but rather to make that -
angle, tobethe flanked angle of a bulworke, dimini-
fhing it fomewhat if occafion require. And for the o-
‘ther angles of your irregular figure, you areto ficbul- - -
workes fo, as the flanked an %:of the bulworke may
“beatffwerable to theangle of the Foligon wherconie
ftands, according to either of thetwo rules beforegi- -
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. wvenChap, 4- That isficft, untp halfe thé angle of-the

poligon figure, adde1 5, deg. the fumme s the flanked

~ angle ef the bulworke: Or otherwife take two third

;parts of the angle.cfthe poligon, for the flanked 2ngle
.of the bulwarketo bethereon placeds Yctis § of ¢hat
angle tobe more than go.d. butit may fuffice to make
theangle of the bulworke oncly go. d. Take this gxam-

_ ‘plewhich I have here fec downe almoft-in thefame

smanner asis dooe by s, Maroleis in hisbooke of Forti-
Let48CDE. bean itregular pcn"tagorn: tobe forti-
fied with fuch bulworkes as may be futeable tothean-
glesof thefigure. Firft then the fides and anglestheére-
ofareto be meafured, which admitwe finde to beas’

~followeth. -
» rods. - feet, - i dege
\ d B_‘ - 680 04. o '~ d‘—"_"“""72.
BC. "’"‘"600 Rt it ¢ Jo 8 B-—-'I36. o
(D. §5e———02. ~ C—=1IIfs =/
DE. ; 67. - M ©02. D‘-——&-—97‘ .‘.’ ’.‘

E——124.

. : ¥ i

And (eeing the angle'at L. is leflethan go. deg.it
is not fit to place a bulworsethereon, becaufe the flan-
’ked angle of that bulworke would be leffe than 60.deg.
and the angle flanking greaterthan 150. deg. contraty
tothe 9. and 11. Axiemesofthe-a. (hap. therefore wee:
make thatangle: 2. " to be"the flanked -angleof.a bul-
worke, and the angle of the poligento be £. fo asthe
right lines £ G. and £ 1. interfet the lines 8C. and CE,

3 - Va2 in
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“inthé points 6. and /. vpon which angles; afd aceot-
tinig to the propbition of the fides we defcribe the bul-
workes, alwayts obfervingthat the angleof the poli
gon fheweth of what kinde the bulworke thereon fet
muftbe, whetherof aPentagon fquare or Hexagon:

oftionating the paitsof the bulworke, according

pro
't'o'nf’ge feffer of the tw® frdes, and fo willthatfigure be
Fortified as heré appeareth.  And becaufe the fide D £,

Being drawiic forth to 7. isfonger thenthe rulés and .

proportions before fet downe in regular figures will ad-

. -
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mit of;it will be neceflary betweene the twobulwotkes
D.ahd E. tomakeaRavelin, ashere appeareth; fuch -
thatthe fronts thetcof may be fcowred and defens
ded from the flankes and fronts of thofe two bul- -
workes; and {o that angle will be more orlefle, accor-
ding to the length or fhortrefle of the cuttaine, and the

‘¥rbnts of this Kavelinmay be cither of them 22. er2.4:

rods, or fomething more or'lcfle, s the place and fci-
tvation fhall require.And for your better undesftanding
of mine intention, inthe fortificationof placesirregular

~{uch whofe angles are not lefle thanyo. drg. whichis

theangle ofa fquare, and cheir fides not much different
fromthole of regular figures; youmay doethus. =~
Lretitbe required to Fortifie the angle €. beingan
arple of 113, deg..which is necre umo the wigle ofa
pentagon. A ctording to which take the fhortelfof che
two fides, BC. and ¢ D, which is here € D. comtai-

- ning 55.rods, or § 52. feete, fearching alfo inthe fore-
- going Table of the demenfions of regular Fortificati-

ons, for the demienfions appertaining to a Pentagon,

anc_i thenfay by the rule of gxop,hor,tion‘ e

sAsthefide of s Pensagon being 66.36. 6 1/78 10,
bath to the front of the talworke —= 38, oo. 3,,4;4716.
fothe fide of a Pentagon tqfagf “— 55.02. 3,74051.

- may havethe ff ont ——33. 30, 3,36578.

And thus we findethe front for fuch a bulworketo be
23. rods, 2. feete, and twa tenths of afoote, fo ac-
cording to this example youmayin like manner finde
by therule of proportios, the flanke and Gorge-line,
and foallthe lincsand anglesin this bulwerke C. as
: V3 , afo
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alfo thé other parts of this whole Fort,- Holdie
italwayes for a certaine rulethat the angles of a Poli-
goa-to be fortified muft be at the lealk rightangles,and
if there beany angle leffe than-aright angle, ‘youmay-
make that the fl inked angleof a bulworke, inlarging or
Jeflening it fomewhat, if occafionrequire, till itbecome
acom ctentangle for fuch a bulworke.And ifthe (ides
ofthe:poligon propofed; . doe exceede the fides of the
inward Poligons, {pecified in the forefayd Tables, we
‘may make thém as fides of the outward Poligons, and
trace out the Fort within them, and that accordi
- tothefpeciesof every feverall angle FG C D 1, andfo
fhall the figure propofed be fortified. . o
- Ifyeudefire more examplestouching the Fortificati-
onof places irregular, youmay perule Sem. starolois
mookc of Fortification, thus muchat. prefent. may
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