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| manner, then hath been hicherto publifiied by any : the Plaia Talble being
(o contrived s that it alone will eonvéniently perform whatlocver may be done by
any of the fore-mentioned Infruments , or any other yet invented,
: with the {ame cafe and exa®nefs ; and in many
cales much better.

.
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| LIS S : ]
| Heights and Diftances,either acceffible or in-acceflible,the Plotting and
Protracting of all manner of Grounds, either {mall Inclofures, Champion Plains,
Wood-lands , or any other Mountainous and un-even grounds, Alio, how
to take the Plotof a whole Manor, to caftupthe conteur, and o
make a perfest Chart or Map thereof, All which parti
cularsare performedchree {everal ways,and
ind by three feveral Inffrunients,

| by which & man may be farisficd whether his Plot will clofe before he
¢ it ~
begins to pi .;:q‘-:t’t the 1;-.1ar.,_'\\-l|1!t 'Lh‘: manner how to dl'-icy {fuch Water Colours as are
neceflary for the beautifying of Maps and Plets; Allo how to know whether
Hater may be conveyed troma SWm};-hc;u_i to any appointed place or
not, and how to effect the (ame ¢ W ith whatloever ¢lfe is

IIC(CHM? tothe Arrof Swrveying,

The Second Edition, pizh many Additions.

LONDON,
Printed by & andw. Leybowrns for G, Sawir at the figne of
the Bible upon Zudg-gate-hilly, A0, DC.LVIL, . ¢
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To His MucH

HONOURD FRIEND
EDMVND VVINGATE,
of Grayes Inne E{q.

His Trearifé being finilh-
ed, and ready tofee
the light, I could not
bethink my felfe of a
fitter Patron then

in, and affe&ion to the Sciences Mathe-
matical, as alfo the civil ref pectyou ufually
vouchfafe fuch as affeét thofe Studies,
armme with this confidence.

Iforefee that this my prefumptionin
expofing thisWork to publike view,may
meet with fome Derrastors, but Your ap=
probation thereof , willboth convince

them of their Errour, and plentifully fatif-
A <ot

————T . <oog e
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your felf to protect |
it ; Your knowled oe |
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fic me for the pains | have taken therein. |

' Howbeit, whatreception foever itmay |
_obtain with the Valgar, my intention (1 |
“doubtnot) will give me fupport and en= |
| couragement , my aime therein being'|

nof'mw clfebutthe pubhkc oood, and | |
tlm my Dedication an evidence to let |
Y ouknow howmuch I am,

|

|
4
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SIR,

T our moft bumble and
obliged Servant, " |

William I_eybourn,
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Coniteous Reader,

a.. Bout three veares fince there ‘came into the
W World a litcle Pamphler eacieuled Planometria,
G 4 OF the whole: Arc of Surveying ot Land:, under
fga the name of Oliver Wallinty, of which I confefs
my felf ro be the Authour , that name beinoonly: |
the true letters of my own name tranfpofed, I
was indeed very unwilling the 'World {hould

know me to be the Aurthor r}]L'TL'Uf-: ic being {fo immaterial a |

Treafe, and too parcicular for a Subjeét of fu large anextent;
but chat was occafioned by over-much hafte, for. (being urged: |
thereunto ) it was not above fix weeks conceived before it was
brouzhe forth, 'dnd therefore muft needs be lirele lefs then mon-
ftrous : yer the good acceptance which that Pamphlet received,
eccafioned me to profecuce that Subjed more at large. :
Now as the opinions of men in the World are variousy fo |
know this Work will be varioufly cenfured , and therefore it
might (perchance) be expeéted by fome , that I fhould make an

apologie for my felf, asto crave pardon or excufe for whatfoe-
ver any man fhall be pleafed to objeét againft; burI mean to make
no excufe , for I kmow of nothing tharneeds ity neicher did 1
ever know any Book.the more favoured for the Authours befpeaks
ing it 3 befides, the fubjed of the enfuing Treatifesbeing Geome-
try s needeth ‘no fuch thing , for [Demonfiration] the grand fup-
porter thereof , is able to with-ftand all oppofers > and filericly
with Lines and Figures to #os-plus the moft malevolént tongue of
Pen that fhall either fpeak or write againft it. ‘But to the/ jus
dicious Reader I fhall faythus muchs As I dare not chink my
doings free from all exceprion, fo I do not know ‘of any ehing
herein contained worthily deferving blame : Some {mall ove-
ﬁghts which may poflibly have crept in by chance ; I mufkrin:
treat the friendly Reader to over-lee of wink av', as thr' the
A2 uider-

———




T o the Reader.

—

underftanding Reader, I am fure he will {corn to cavil at every !
flight miftake or literal fault in the Printing: as for material faults |
I know of none in the whole Work, althoughI have diligently ex- |
amined the Printed {heets, [

In the following Trearife I bave endeavoured to proceed me- |
thodically, and to infert every particular Chapter , asicought to |
be read and pra&ifed , and have omitred nothing that mighe any |
way tend to make 2 man in fhore time become an exquifite profi- |
cient in the Geometrical part of Surveying.

The firft Part of this Book coufifteth of Geometry only, and
containeth fuch Problemesas are meet and neceflary to be known
and praé&ifed by any man that intendeth to exercife himfelf in this
employment : by help of thefe Problemes the Plot of any piece of
Land may be inlarged or diminifhed according to any affigned
Eroportion, and f{eparation and divifion thereof made, if need be,

y Rule and Compafs only, and alfo by Arithmerick.

In the fecond Book , you have a general defcription of all the
moft neceffary Inftrumentsufed in Surveying, asof the Theoddlite,
Cireumferentor, Plain Table, and the like 5 and more parricularly of
thofe which I make ufe of in the profecuting of this Difcourfe.
AlfoI have given fuch dire&ions for the making of thie Plasi Table,
and furniihed the Index and other parts thercot wich divers ne-
ceffarie lines for feveral occafions , fo that it being made accord-
ing to the dire&@ions there givensit 1s the moft abfolute and univer-
fal Inftrument for all occafions yet ever invented 5 for by it may
be performed whatfoever may be done by the Theodolite , Circumfe-
rentorsor Peradlor, with the fame facility and exa&nefs; and in ma-
ny cafes better , as in the particular ufes thercof will plainly ap-

ear. :

And in the fifth Chapter of the fecond Book, I have defcribed
the making of an Inftrument which will perform all the vfes of the
Theodolite, Semicivcle, Circumferentorsand Peratior;and for Portabili-
ty exceeds any of them. In the cighth Chapter of this fecond
Book, there is alfo defcribed a new kinde of Pratrafior , which is
far more-convenient for ufe then thar which is ufually made , and
asisdefcribed in the former part of the faid Chapeer,

The third Book is of Trigonometry, or the Doétrine of the di-
menfion of Plain Triangles, by Siues, Tangests, and Logarithmes , by
which the nature & reafon of theraking of all manncr of Heighes
and Diftances may the better appear, and for thaereafon] have |
in this third Book added fhort Tables of Siies and Lagarsthmes, |
namely, a Table of Szzes to every ten minutes of the Quadrant,and |
aTable of Logarithmesfrom 1 to 1000, by which more Queftions |
may be refolved in the fpace of one hour, then by the ufual wayes |
taught by otherscan be performed in fix, if the like exaétnefs be |
required. Andfor a further abreviation of thefe Calculations, I
have alfo fhewed how torefolve all fuch Cafesin Plain Triangles
asmay at any time come inufe in the pradtice of Surveying by
the Lines of Artificial Numbers, Stnes, and Tangents whcrcb{y 3%1 |

uch




To the Reader,
{fuch Cafes may be refolved without Pen, Inke, or Paper,

In the fourth Book is thewn the ufe of all the fore-mentioned
Inftruments in the pra&ice of furveying , and firft in raking of
all manner of Heights and Diftances, either acceffible or inaccef-
fible , in the pra&tice whereof the young Praditioner will take
much delight, and receive no fmall facistaction.

There is alfo taughe how to take the Plot of any field or other in-
clofure {everal ways, both by the Plain Table , Theodolite , and Cir-
cumferentor y by which will appear what congruity and harmony
there is between thefe feveral Inftruments, for if you take the Plot
of any field by any one of them, and then by another of them , and
plot your work by the fame Scale at both your ebfervations, you
thall (if you be carefuly finde that thefe two Plots will agree to-
gecher as exadtly as if they had been both taken by one and the
fame Inltrument. And for cthis reafon [ have made one Scheme or
Figure ferve for three feveral Chaprers , which hach much abre-
viated the number of Diagrams , and will (I perfwade my felf )
give better fatisfaGtion to the Learner, then variety of Figures
could bave done.

In the manner of protracting, when you have obferved your de-
grees cut by the Needle in the Circumferentor 5 or the Index of the
Peradtor,] have (becaufe the practice thereof is very ufual and na
lefs difficult) in Page 2 39 inferted a Figure fo plain and per{picu-
ous, thac che very fight thereof will be enough (if there wereno
wordsufed) to explain the ufe thereof.

After the Plot of any field is taken and protraded according to
any ot che former directions,l come to thew how the content ther-
of may be atained feveral ways,that is, to finde how many Acres,
Roods and Perches are contained in any Field thus plotted. Alfo
there istaught how to meafure Mountanous and uneven grounds,
and to finde the area or content thereof. _

You are alfo taught in this fourth Book how to take the true Plot
of a whole Manor, or of divers feverals, both by the plain Table,
Thevddlitey Circumferentor or Peraftor, with the manner how to kee
account in your Field-Book after the moft fure and exalteft way.
And here 1s alfo added a new way of Surveying of Land by the
Carcumferentor or Peratiory by which when you have gone round a-
bout the ficld & made obfervation of the feveral fides and angles,
you may with {mall troub'e make examination thereof, and be
fatisfied whither your plot will clofe or not, before you begin to
protract. Alfo how to reduce your Plor, to any proportion, to
draw a perfe& draught thereof, and to deck and beautifie che
fame, with the manner how to order fuch Colours as are neceffa-
ry thereunto. Andin the laft place there is an example of Wa-
ter-leveling, by which you may know whether water may be con-
veyed from a Spring-head to any determinate place or not.

Thus have I given you fome general intimation of the principal
heads conteined in the following Treatife, which you may fee
more aparent in the following Azalyfis, but beft of all in the BO(}kli‘;:
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felf , unto which I ¢hiefly refer you, wifhing that you may take the |
{fame delight and pleafure in the pradtice of thofe things therein |
conteiried, a5 I did in the compofing of themy fo(hall 1 think my |
|, labour well beftowed, and be the more animated to prefent thee

| with fome other Machemarical Treatife, who am '

| A Friend toall that are
M athematically

| offedted.

Londok, June 1653

William Leybourn.
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1 altly made by M. Anthony Thomplon in j
1 Hofier Lane neer Smithficld, London.
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THE ARGUMENT.

/|| Elis firft Book confifteth of|
divers Definitions & Pro= |
blemes Geometricall, ex-
tralted out of the Wrri- |
tings of divers ancient and |

v 20|l modern Geomctricians, as |
Euclid, K amus, Bagdedime, Clavius, &oc, and are
hiere {o methodically difpofed, thae any man may |
gradually proceed from Probleme to ‘Probleme |

without interruption, or being referred to any
othier Authonr for the Pradicall performance of
any of them. Onely the Demonflr ation is whol-
ly omitted ; partly, becanfe thofe Books out of

L B which
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] which th ey were extracted, are vcry la qe in that
particular, andallo for theavoiding of many o
ther Propofisions and T heoremes, which (had the
enfuing Problemes been demonfirated ) muft of ne-
ceflity have been inferted. Alfo, the figures
| would have been {6 incumbred with mulcipiici-
ty of lines, that theintended ¥ roblemes would
have been thereby much darkened. And befides
it was not my intent in this place to make an ab-
{olute or entire T reatife of Geometry, and there-
fore 1 have on-ly made choice of fuch Problemes
as I conceived moft ufefull for my prefent pur-
pole, and come moft in ufe in the practife of Sur-
veying, and ought of neceflity to be known by e-
very man that jntendeth to exercife himfelfe in
the Pradice thereof, and thofe are chiefly fuch
as concern thereducing of FPlots from one forme
toanother, and to inlarge or dimini(h themac-
cording to any affigned Proportion, aliodivers |
of the Problemesin this Book will abund 'iy |
help the Swrveyor in the divifion and feperation
of Land, and in the laying out of any affigned
quantity, whereby large parcels may be rcadily
divided into divers feverals; and thofe again
{ub-divide if need be. Alfo for the better fatif-
{ fa@ionof the Reader, | have performed divers of
thefollowing Problemes as well Aritbmetically as

Geometrically. G 11—
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DEFINITIONS.

1 A Point s that which canmot be divided.

Am, Porntor Signe is that which is void of all zagni-
? ' tudey and is the leaft thing that by minde and
underftanding can be imagined and conceived,
than which there can be nothing leffe,

as the Point or Prick noted with the A

] letter A, which is neither quanticy nor
2. pare of quantity, but only the termsor endsof

quantity, and hereina Posnt in Geometry differeth from Hasty in
Number.

2 A line 7 a length without breadth or
thickneffe.

A Line is created or made by
the moving or drawing outof 2 A S R PR
Point from one placeto another, o1 D
fothe Line A B, ismadeby mo- =

ving of a Pesnt from AtoB, and \
according as this motion is, fo -i./ B
1sthe Lise thereby created, whe: ~ =

ther treight or crooked, And of the three kindes of Magnitudes in Ge-
Ometry, Viz, Length, Breadth, and Thickne[fe, a Line s the firft, confift-
Ing Ochﬁgtb only,and therefore the Lize A B, 15 capablc of divifion
In Length only, and may be divided cqually in the posnt C, orune-

qually in D, and the like, but will admit of no other dimenfion,

3 Theendsor bounds of a Line are Points.

This is tobe underftood of a finite Lize A—
only, asis che line A B, the ands or bounds w3z :
whereof are the points A and B : Butin a Circular Lane1t1s other'-

B2 wife,!
e e it S e e A == e e e
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wife, for there, the Pezat in its motion returneth again to the place
where it firft besan, and fo maketh the Lzze infinite; and the ends
or bounds thercof undeterminate.

a4 ARightline s that which lieth equally be.
 tweenbs points.

A P As the Right line AB lieth fircighe

and equall between the [mints Aand B

(which are the bounds thereof) without bowing, and is the (horteft
of all other lines that can be drawn between thole two points.

§ - A Superficies i that which batb only length
and breadth.

As the motion of a point
==t } B produceth a Line, the firft
. kinde of Magnitude, fo the
- motion of a Line produceth a

Superficies, which 1s the {econd
:;-' kinde of Magnitude, and is ca-

&) D pable of two dimenfions,name-
ly, lengthand breadch, and {o the Superficies ABC D may be divi-
ded in length from A to B, and alfo in breadth from A to C.

6 T be extreams of aSupetficies are Lines,

As the extreames or endsof a Line are points, fo the extreams
or bounds of a Superficies are Lines, and fo the extreams or ends of
the Superficies ABCD, are the linesAB, BD,D C,and CA,
which are the terms or limits thereof.

7 A plain Superficies s that which lieth e-

qually between bis lines.

So the Superficies A BC D, lieth dire& and equally between his
lines : and whatfoever is faid of a right line, the fame isalfo to be
underftood of a plain Superficies,

8 A plain Angle s the inclination or bowing of
two lines the one to the other, the one touching
the otber, & not being direttly joynedsogesber.

Asthe two lines A B and B C incline the one to the other, and

touch one another in the point B, in which point, by reafon of the
incli-]
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| inclination of the faid lines, is made the c | |
' Angle AB C. Burif the two lineswhich B L

touch each other be withour inclinations 7 { |

and be drawn directly one to the other, / \

then they make noangle at all, as the frets
| lines C D and D E, touch each othier in

the point D,and yer they make no angle;
| but one continued right line, ,

€ Aud here note 5 that an Angle / NEak

commonly is figned by thrée Letters, CE
the middlemoft whereof theweth the angular point: Asin this fi-
gure, when we fay the angle AB C, you are to underftand the very
poing at B : And note alfo, that the length of cthe fides conraining
' any angle, as the fides AB and B C, do not make\che angle AB C
‘ cither greater or leflef; but the angle fill retaineth the fame quan-
| ticy be the containing fides thereof either longer or fhorter,
|
|

9 Andif the lines which containthe angle be
right lines, then is it called 4 right lined angle.

So the angle A B C is a right lined angle, becaufe the lines A B

| and B C, which contain the {aid angle; are right lines, And of right
|

f lined Angles there are three fores, whofe Definitions tollow,
|

—,

10 When aright line ftanding upona right line
maketh the angles on either fide equall, then
estber of thofe anglesis a right angle * dndthe
right line which fandeth eretfed, is called 4
perpendicular line to that whercon is fander).

As upon the right line C

D, {uppofe there do ftand A
another righe line A B, in
tuch fort chat it maketh the
angles on either fide thereof
equall, namely, the angle A
BDon the one fide, equall
tothe Angle ABC on the
other {ide : then are ejther of. g2
the two angles ABC, and C G '4
A B D right angles, and the _ _

tight line A B, which ftandeth ere@ed upon the right line C D,

without inclining to either part theréof, is a perpendicular to the
lineCD

18 An|
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11 An Obtufe angle s that which is greater
than a right angel. -

Sothe angle C B E isan obmle
angle, becanfe 1t 1s greaier than
the angle ABC, winch is aright
angle ; for it doth notonly contain
that might ancle, bur the angle
ABE alfo, and therefore 15 obrule.

A B

12 An Acute angle s
B p  deffethanaright angle.

Sothe angle EBD is an acute
anole, for ivis leffe than the rightangle A B D ( in whiich it is con-
tained ) by the other acute angle ABE,

13 A linit or term s the end of every thing,

Q) -

Asapoint is the limit or term of a Liniebecaule it is the end
thereof; foa Line likewife is the limivand term of a Superficies 5
and a Superficies is the limir and term of a Body,

14 A Figureis shat which i contained under
one limit or term or man).
As the Figure Ais

contained under one
limit or term, wiich

B C is the round line.  Al-
fothe Figure Bis con-
tained under three

right lines, which are
the limits or terms
thercof. Likewife,the
Figure C is contained
; under four righe lines,
the Figure E under five right lines, and fo of all other ficures.

(] A!ni here note, that in the following work we call any plai”
Superficies whofe fides are unequall, (as the figure E ) a Plor, as of @
Field, Wood, Park, Forreft,and the like,

1z A
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15 A Circle is a plain Figure contained under
| one linc, which is called a Circumference,
#nto which all lines drawn from one point
witbin the Figure, and falling uponthe Cir-
| cumfercuce thereof are equal one tothe otber,
| \
| As the figure ABCD Eisa B
Circle,contained under the crook-
| ed line B C D E,which line is call.
| ed the Circumference: In the mid-
| dle of this Figure is a point A from
f which point all lines drawn to the A a
Circumference thereof are equall, '
asthe lines AB, A C,AF,AD :

and chis point A is called the center i
of the Circle.

D
16 A Diameter of 4 cizcle is aright line drawn

by the Center thereof; and ending at the Cir-
cumference;on either fide dividing the Circle |
into 1o equall parts,

Sotheline BA D (in the former Figure) is cthe Diameter there- |
| ofybecaufe it pafleth fromithe point B on the onefideof the Gir-
cumterence, to the point D on the othet fide of the Circumference,
and paffeth alfoby the poine A, whichis the cenicer of the Circle,
And moreovenit divideth the citcle into two equall parts, namely,
B C D being on one fide of the Diamerer, equall, to BE D on the
other fide of the Diameter. And this obfervation was firlt made
by Thales Miletjus, for, {aith he. If a line drawn by.the center ofany
Circle do nor divide it equally, all the lines drawh from the center
of that Circle to the Circumfetence cannot be equall.

Diameter, and that part of the Circumfe- |

17 A Semicircle s a figure contained under the P
|

renee, cut Off by the Diameter. :
Asin ehe former Circle, the figure B E Disa Semicircle,becaufe |
1 18 Contained of the right line B A Dy which is the Diameter,and |
OL e crooked line B ED, being that part of the circumicrence '
which is cug off by the Diameter:alfothe pare BCD is a Semicircle. |

|
w1k
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18 A Se&ion or portior of a Circle, is a Figure
cont ainedwnder aright lire, and a part of 1be
circumference, greater or lefs then a Semicircle.

B So the Figure ABC, which
A confifterh of the parcof the Cir-
/ cumference AB C , and the right
line AC isa Seétion or portion of
a Circle greater than a Semi-
IE ﬂirClC.
/ Alfo the other fisure A C D;
A . ) whichis contained under the right
‘/ line A C, and the part of the cir-
_ cumference A D C, isa Sé¢rion of
D a circle lefle than a Semicircle.
g And here note, thatby a Se&ion, Segment, Portion,or Part
of a Circle, ismeantthe fame thing, and fignifieth fuch a
partas is either greater or lefler thena Semicircle, fo that a
Semicircle cannot properly be called a Seétion, Segment, or
part of a Circle,

19 Right lined figures are fuch as are contain-
ed under right lines,

20 1 bree fided fignres arefuch as are contained
undey three right lines,

21 Four fided fioures are fuch as are contained
under four right lines,

22 Many feded figures are fuch as bavemore
fedes than four.

23 Althree fided figuresare called Triangles
And fuch are the Triangles A B C.

Mo
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24 Of four feded figures,
‘2 Quadrant o7 Square 7
that wh, fe [ides are e qual

and bis: angles right. As
the Figure A.

25. A Long Squareds
that which bath right an-
gles bur unequal fides, As
| the Figure B

a8 A RAombus &4
| Figure Zwyz'ﬂg four equall
| fides but no right angles.
. Asthe Figure C.

.27 AR homboides 7 4
| Figure whofe oppofite frdes
 Gre equall, and whofe oppos
| fite angles aye alfo equall,
but it bath neither equall
| Jides  nor equall  angles.
| As the Figure D,

25 Al other Figures
of foure fides (befedes thefe)

arécilled Tra pezias,

{1 Sl‘]{_:.'!l are all Figures of four fides
| 1D WhIch is obferved no equalicy of
{ides or angles, as the ficures A and
B, which have m-irherl‘i]11:1ll fides

for equall angles, bue arc deforibed

[ By all adventures without the ob-
' 1crvauouofany order

i

- e mae—

29 P;:allcl_
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20 Parallel, o7 equidiftant ight lines are fuch
which being inone ard the [ame Superficies , and
produced infinitely on both fides, do zeverin any
part concu.

B

A Asthe right lines AB and CD are parallel one to

c ————n0 theother,andif they were infinitely extended on ei-
ther fide would never meet or concur together 5 but
ftill retain the fame diftance.

98966886086560058888

Geometrical Theoremes.

O Ny two right lines croffing one another; make the contrary or
vertical angles equal, Euclid.ys.1.

arth 3 If anyright line fall upon two parallel right lines;it maketh

the outward ﬂiiga’ es o the one, cqtmf 10 the inward anoles on

e ot A "y an 1 the two im?ard oppofite angles on contrary [ides of the fall-
ing line alfo e qual Euclid.2g.1,

3 If any fide of aTriangle be produced, the ouiward wigle ts equal tothe two
snward opg»oﬁ'rc angless and all the three angles of any Triangle are equal
to two right asgles. Euclid.3a.1. ]

4 Inequiangled Trianglesall their fides are proportional 5 as well fuchas
contaim the equal angles, as alfo the (ubtendent fides.

§ If any four Quantities be proportionalsthe firft multiplyed i the fourth,
produceth a Quantity equal to that which ts made by maltiplicatson of the
[econd in the third,

6 1z all vight angled Triangles, the [quare of the fide (ubtendirg the right
angle, tsequal to both the [quaresof the conteining fides. Euclid.47.1.

7 All Parallelograms are double tothe Triangles that are defcribed upon
their Bafes, their Altitudes being equal, Euclid 41.1.

8 AlTriangles that have one and the (ame Eafe, and lie between two pavallel
lines, ave equal one to the other. Euclid.37.1.

Li1s.t.
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. PROBLEME I

Upon arioht line given, bowtoerelt another right

line, which Jhall be perpendicular to the rigbf
\ line given, D

{
YRaameg He righe line givenis A g
%] 7 '_? LIS required to ere the perpendicular E H,
o)d Opening your Compaffes ar plealure to any conveni-
A ent -.iiitnnu:,pl;lcu one ‘fape in the aflioned point E, and

with the other make the marks Cand D, Equidiftant on each tide
the given point E. Then open- -

> upon which from the point E |

-

ing your Cumpaﬂbs again ro GHF
any other convenient diftance [
wider then the former, place F "Gy
one toot in C, and with the

other defcribe the arch G 5

alfo (the Compafles remaining

at the fame diftance) place one

ootin the point D,and. with

the other defcribe the SRR FE, - o :
then from the point ‘where A C B p R
thele two arches interfect or :

cut each othey (whichisat H) draw the right Line HE which {hall

LE perpendicular ro the given right line A B, which was the thing
required tobedope,

Ca Lo RO B,

l
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PROB. IL

Howto erect a Perpendicular onthe end of a right
line given.

pendicular R S. Firft, upon the line OR, with your Com-

pafles opened to any {mall di{’tancc:r, i makckﬁ ve fnﬁall dl\’(l:ﬁODS

inn i . i . lhentake with your Coni-

beginning at R;noted with 1,:,3,4:;3{{,{'5 e dii}anc}é Bt

to4 . and placing one foor

Ba,, 5 in R, with the other defcribe

. the arch PP, Then take the

P . F diftance R 5, and placing

B one foot of The Compafles

in 2, with the orher foor de-

{cribe the arch B B, curting

the former arch inthe poine

S. Laiftly flrom Et{hc point §,

T' MRS e e g draw the line R S, which

T o4 J 2 3 R fhall be perpendicular to the
given line O R,

L Et O R be aline given, and let it be required to ereé che per-

——— — S TR e

PROB. IIL

— L

How tolet fall aperpendicular, from any point af°
figned, wpon aright line given.

draw a right line which fhall be perpendicular to the given
right line A B.

. Firft, from the given
point C, to the line AB,
draw a line by chance , as
C E, which divide into
two equall parts in che
D point D, then placing one
foot of the Compaffes in
the point D, with the di-
ftance DC, defcribe the
Semicircle CFE, cttring
4 : — the given line AB in the
. T ey T B pointF. Lattly, if from the
point C you draw the right line C F, it thall be a perpendicular to
thegiven line A B, which was required, [

T HE point given is C , from which point it is tequired to

PROB,

i ST
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I 2RO B 1V,
1 How 10 make an angle equall to anangle given.
l Ettheanglegiven be ACB, and let it be required to make

another angle equall thereunto,
Firlt | draw efii

| the ine EF at pleafure;, 4.

| then upon the given an- et 2

|gleat C, (die Com- =C
pafles opened to any di- i
ftance) defcribe che ark B

A B, alfo; upon the point F (the Compafles un-altered ) defcribe
the arke D E : then take wich vour Compaﬁ‘csrhc diftance A B, and
fet the famce diftance from E o D. Laftly, draw theline DF fo
fhallthe an:le D FE be equall tathe given angle AC B.

—— e

PROB. V.

A rfgbt line being given, how to drmw another
right line which (ball be parallel to the former, at
any diftance required,

T He line given is AB s unto which it is requited to draw ano-

ther right line parallel thereunto, at the diftance A C, or

B D.

Firft, Open your Com- ¢ N "_,—Enq-——
pafles to the diftance A C or e e .
AD, then placing one foot in
A, with the other defcribe
the arke C ; alfo place one X 4

foot in B, and with the other A B
defcribethe Arch D. Lattly,

Draw the line C D {o thar it may only touch thearks C and D fo
fhall the line C D be parallel to the line A B, and at the diftance
required,

e g

B LP_RO VL
Lodivide a right line given into any number of|
equall parts.

L Et A Bbea right line given, and let it be ¢ equired to divide the
fame into four equall parts.

S .l Firft;

. L —

e —
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Firft, from the end of
the given line A, draw the
line A C,making any angle,
then from the ether end of
the given line, which is at
the point B, draw the line
B D parallel to AC, (or
make the ancle ABD e-
quall to the Angle C A B;)
then upon the lines AC and
B D fet off any three equall
parts which (is one leffe
then the number of parts
into which the line ABis
to be divided) on each line,
as 12 3, then draw lines from 1 to 3, from 2 to 2, and from 3 tO1,
which liness croffing ¢he given line A B, fhall divide it into four e-
quall parts as was required.

— e -

PROB, VII,

A wight line being given, how to draw another
right line parallel therewnro , which fball alfo

pafle tbrongb a point affizned,

Et ABbea linegiven; and letitbe required to draw another
line parallel thereunto which {hall paffe through the given
point G.

Firft, Take
with your com-
pafies the di-
ftance from A
to C, and p]zlcc-
ing one foote
thereof in B,
with the orher
defcribe the ark
A D E; then take
in your compaf-
les the whole
lie AB,and placing ane foot in the point C,with the other defcribe
thearke FG, cro ing the former arke D E in the point H. Lattly,
ityou draw the Line C H it fhall be parallel to A B,

(mcmmnn
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| PROB. VIIL. :
Having anyibree points given,which are not fr-
\ tuatein aright hne , bow 1o finde the center of
! an arch of a Circle which” [ball pafs direitly
| thiough the three given points,
|

He three points givenare A Band C , now it is required to
| I finde the center of a Circle;whofe circumference thall pafs
‘ through the three points given,
| _Firft , open your
| Compafics to any di-
| ftance greater then half
| the diftance berween B
| and C, then place one
| toot in the point B, and
' with the other defcribe
thearch F G, theén the
compafles remaining ac
the fame diftance,place
one foot in C, and with
the other turned about
make the marks F and
G in the former arch,
and draw the line FG
at length if need be.

Again, opening the
Compafies to any di-
ftance greater then ha_lk
AB, place one foot in
the point A, and with

the other deferibe the arch H K then,the Coinipafles remaining ar

the fame diftance, place one foot jn the point B, and trning the o- !
ther abour make the marks H K in the former arch,

Laltly, draw the right line HK cucting the line F G in O,fo fhall

¢ the cencer upon which if youdeferibe a circle at the diftance

of O A,it fhall pafs dire@ly through the chree given points ABG,
Wiich was required,

_ PROBLEME IX.

Anythree right lipes being given, [othat the two
fhorteft together be longer thentbe third,ro make
thereof a1 riangle,

]’_ Etitbe requited to maked Triangﬁc of the three lines A Band

s the two (hotreft whereof, viz, A and Brogether, are lsiiger
then the thitd Jine C, i Eit,

e S R
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Firlt, Draw the line D E
equall ro the given line B,
then take with your Coni-
pa!l‘rs the line C, .l|_ui {er-
ting one foor: in E, with the
other delcribe the arch
H G, allo, take the given
line A in your Compafles,
and placing one foot in D,
with the other delcribe the
arch HF, cucting the for-
mer arch HG inthe point
H. Laftly, if from che poine
H you draw rthe linesHE
and H D, you fhall corfti-
tuce the Triangle HDE,
whofe fides thall be equall
to the three given lines

ABC.

PROB. X.

A A_.__L | _._IB
QA — i R..

Havi-ngd f?ght Zﬁfﬂ’ gi@eﬂ, bOI?? 10 mal{ed Ggamg.
tricall Square,whofe fide (ball be equall 1o vhe
Rigbt line given.

He line givenis QR, and itis requited 1o midke a Geome-
tricall Square wholfe fide thall be equallto the line QR.
Firfy, Draw the line A B, making it equall to the oiven

line Q'[{‘ then &y the [irftor [e-
cond ‘Prctleme Jiipon the point B
raifé the perpendicular B C,

making the liné BC cquall 1o |

the given line'QR alfo, Then
taking the lme QR in your
Compafles, place one foot.in
Csand with the'other defcribe
the arch D, alfo the Compaf-

LiB.z

fesdo refting, place onefoorin |

A, and with the otherdefcribe |
another arch 4roffing che for- |

mer.in- the potrit - . Laitly,
draw the linés D C andiD ‘X
which fhall'intlude’ the 'Geo-
metricall {quate ABC D]

. PROB.

{

f
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PROB XL

T wo right lines being given bow to finde a tbbﬂ”d

l ; N7 : »

\ right linewbich [ball be in proportion unto them

| L 1F.ct the two aiven A—m———y ,
ines be Aand B !

| 'required to finda B—rm—r 5 P

| third line which fhall /

' be in proportion unto

| them, > '

\ Firft, Draw two right _ ,,--/ ,

| lines making any angle R~

| at pleafure, as the lines e T

| OPandON, making ;-;--:'\'*/ \\

the angle P O N 5 then Ay

 taking “the lme A jp LK N \

| your Compaffes, fet the = " N

| length thereof from 0Q mi 9

| H 5 e > -

| :I:) ;éslir‘{oﬂfsll;;g%t'sl,l::’;dBict the length t he r.L‘IOf from O toR,and alfo

| from O to D » then draw the right line S'D and i1;0m the po.mj

R draw the right line R C parallelto § Dyfo thall O Cbe the thir

| proportional required,
|
|

As. OS to OD :: fo OR to OC.
8 12 12 18

PROB., XII

———

1 breeright lines being given., to finde fourthin
proportion to them.
EHE three - 4 24
lfgsiptondiin . 1 2p5a 4
are ABC; ¢ - —==36 :
unto which it is re- S T e\ I S D
quired to finde a R
fourth proportion. o
all line, This js to Rir %
perform the rule of A oS A
three in lines, - \
As in the laft 2k \
Problem,youmuft R o s
| draw two lines ma- * E Toug) s FIRINgg o7, oy, - &
king any angle, as ; _ :
theangle DEF, Then take the liné A i your Cotripafles , and
et it from E ¢o G then take the line B inyout Compafles and fe¢
D thas |
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L
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i
!
[
1
|
i

that length from E to H. Then take the third given line in your
Compafles,and fet that from E to K,and through that point K draw
the line K L parallel to G H, fo fhall theline E L be the third pro-
portional required ; for,

As EG to EH :: fo EK to EL.
24 28 36 43:

Here note that in the performance of this Probleme, that the
firft and che chird terms (namely , the lines A and C) mult
be {ec upon one and the fame line;as hereupon the line E D,
and the fecond term (namely, the line B) muft be fet upon
the other line E F, upon which line alfo the fourth propor-
tional E L will be found,

—

PROBLEME XIIL
T o divide aright line given intotwo parts, which
fball bave [uch proportion one to the otber as
two given right lines.

THc line givenis A B , and itis required to divide rhe fame

into two parts s which fhall have fuch fuch proportion one
to the other,as the line C hathto the line D.

Firft, from the point

E" A, drawthe lincAE,

' at pleafure, making the

/'-
7

| angle E A B ;'then take

' \ in your Compafles the
/ \ line C , and {et it from
F | A to F.al{o take the line

s l D, andfetit fromF to

4 “7 | E,and draw the line

e n4. EB,thcn from the point

A G 40 B 5o Fdraw theline F G pa-

rallel to EB,curting the
given line A B in the point G foisthe line AB divided into two
parts in the point G, being in proportion one to the other;as the line
C is to the line D; for,

As AE to AB:: fo AF to AG.

Arithmetically.
Et the line A B contain 40 Perches, and let the line Cbe 20,
nd the line D ;05 and letit be required to divide the line
. B into two parts, being in proportion one to the other , as
the lie C is tothe line D,
Firft,
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Firft, Add the lines C and D together, their fum is 50, then fay
| by the Rule of Proportion : If 5o (whichis the {fum of two given
| terms) give 40 the whole line A B, what fhall 30, the greater given
| term givey Multiply and divide, and you fhall have in the quotient
| 24 tor the greater pare of the line A B, which being taken from 40
| the whole line, there remains 16 for the other part A G; for,

As AEto AB::fo FE to GB.
30 40 39 24

| PROBLEME XVI.

How to divide a ‘I'ﬁaﬁg[e into two parts , accord=
ding to any proportion affigned, by a line drawn
from any Angle thereof , and tolay the leffer
part towards any fide affigned.

vide the fame, by aline drawn from the angle A, into two
parts, the one bearing proportion to the other , as the line F

c}f%l tothe line G, and thatthe feffer part may be towards the fide
A
: e 2
\ 3
;.f’
Fi
.'llr.f
/
P B S [
B D 0 C

By the lafk Protleme divide thebafe of the Triangle BC inthe

ﬁzfﬂt D, in proportion as the line F is to the line G, (the lefler parc
¢ ‘Eng {er from B to D). Laftly,draw the line A D, which fhq]] di-
vide the Triangle A BCin proportion as Fto G; for,

Asthe line E,istothe line G 5
Sois the Triangle A DC;tothe Triangle AB D

D z I)ROBO

l Et AB C be a Triangle given, and let it be rc%uired to di-
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PROB. XV,

T be Bafe of the Triangle being knownto perform
the foregoing Probleme by Aritbmetick.
Supp.ofc the Bafe of the Triangle B C to be 40,and let the pro-

portion into whichthe Triangle A BC istobe divided , be
asato 3.

A

G 3
P

\

B D ~o C

Firft, Add the two proportional terms together, 2 and 3, which
makes §5 then fay by the Rule of Proportion : If 5 (cthe fumof the
proportional cerms, ) give 40 ( the whole bafe BC) what fhall 3
(the greater term given) » Multiply and divide , and the quotient
will give you 24 for the greater fegment of the Bafe D €, which
being deduéted from the whole Bafe 40, there will remain 16 for
the leffer fegment B D,

PROB. XVL

How to divide a Triangle, whofe area or content
# known , into two parts , by a line drawn from
an e Angle afigned, according to any propor-
tion required,

¥ -Et rllt;Trianglc ABC ronthin 8 Acres, and et it be required
todivide, the {fameintd two partt by a fine drawn from the

“ Angle Athe onetd eonraigAetasiand the othier 3 Acres,
Firft, Meafure the whole length of the Bafe, which fuppofe 40,
then ia?’; If 8 Acres (theqantity of the whole Triangle) give 40,
(the witole Bafe;)whiat pacesof e Bafe Mhall 5 Actes eive ; Mulci-

ply and divide the Quotient will be 2 5 for the greater Seomentof
theBafe /C D , which baing! deduted from 40 (the whole Bafe,)
there will remain 15 for the leffer § egment of the Bale BD, then
draw
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draw the line A D, which fhall divide the Triangle A B C accord-
ing to the proportion required,

PROB. XVIL

How 10 divide a Triangle given into two parts,

accordiﬁg 10 any proportioxf affigned , by a line

drawn from a point limited in any of the fides

sereof : and to lay the grearer or leffer part to-
wards an Angle a figned.

He Triangle givenis ABC and itis required from the point

TE, to draw a line thar fhall divide the Triangle into two

parts, being in proportion one to the other as the line I is to
the line K; and to lay the leffer part towards B.

"

Firft, From the limited point E, draw a line to the oppofite An-
gle ac A; then divide the Bafe B,C in proportion asIto K, which
point of divifion will be at D, then draw D F parallel to AE. Laft-
ly, from F draw the line FE , which will divide the Triangle into
;yvo i&rcs being in proportion one to the othet;as the line ] is ta the

me kK,

PROB. X VIIL
Ta PE’ *form the foregoing Probleme Arithmet;.
ca yo

IT s required to divide the Triangle ABC,from the point Ein-
£ tWo parts in proportion as § to 2. -
Firft,Divide the Bafe BC according to the given proportion,
th_l?n (becaufe the lefler part is tobe laid towards B) meafure the
diftance from E o B,which admic 30, then fay by the Rule of Pro-
portion; IFE B 30, give D B 15 what thall AG 29 (the perpendicu-
lar

= e T .
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| larof the Triangle) give » Multiply and divide, the Quotient will
be 14+, at which diftance draw a parallel line to BC, namely F;
o en from F draw the line F.E,which thall divide the Triangle ac-
cording to the required proportion,

PROB. XIX.

How to divide a T riangle, who(e area or content is
known, imto 1wo parts 5 by aline drawn froma
point limited in any fede thezeof, according toa-
ny number of Acrees, Roods and Percbes.

lN the foregoing Triangle A B C , whofe area or content is five

Acres , 1 Rood , let the limired point be E in the bafe thereof,

and letitbe required from the point E ro draw a right line
which fhall divide che Triangle into two parts between % and ##,
{o that @ may have 3 Acres, 3 Roods thereof , and £ may have x
Acre and 2z Roods thereof.

Firft, reduce the quantiry of # (being the lefler) into Pgrches,
which makes 240, then (confidering on which fide of thelinited
point E this part is to be laid,as towards B)meafure that part of the
Bafe from E to B 30 Perches, whereof take the half , which is 15,
and thereby divide 240, the part belonging to 42 ; the quotient will
be 16, the length of the perpendicular ¥ H, atwhich parallel di-
ftance from the Bafe B C cutthe fide ABin F, from whence draw
the line FE which thall cut off the Triangle FBE , containing
Acre, 2 Roods, the partbelonging to ##, then will the Trapezia
AFE C (which is the part belonging to ®) contain the refidue,
namely, 3 Acres; 3 Roods.

PROB. XX.
How to divide a Triangle according 1o any pro-
portiongiven,by aline drawn parallel 1o one
of the fides given,

He following Triangle A B Cisgiven, and it js required to

I divide the fame into two parts by a line drawn parallel the

fide A C,which fhall be in proportion oneto the other, as
the line L is to the line K.,

Firlt (bythe 13 Protleme) divide theline BC in E, in porporti-
onaslto Kthen (by the 24 Probleme follon i7g ) finde a mean propor-
tional between BE and BC , which let be B F from which point
F, draw the line FH parallel to AC, which line fhall divide
the Triangle into two parts, wiz. the Trapezia AHT C, andthe

Tri-

=R R
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! Tri.mglc HF B,which are in proportion one to the other as the line
| Listothe line K,

PROB. XXIL
To perform the foregoing Probleme Arith-
metically, ’

| LEt the Triangle be A B C , and let it be tequired to divide the
fame into two parts y which fhall be in proportitn one to the
other , as 4 to 5>by a line drawn parallel to one of the fides.

G D E I

B C
taining 54 be divided according to
the Proportion given, {o {hall the lefler fegment B E contain 34
| and the gredter E C 303 then find outa mean proportionall line
between B E 24,& the wholebafe BC 54 , by multiplying 54 by
24, whofe produ will be 1296, the {quare root whereof is 36, the
Mean proportionall fought, whichis B F, then, by the rule of pro-
portion fay: IfB F 36 , give BE 24, what AD 36 #* the anfwer
1SH C 24, atwhich diftance draw 2 parallel lineto che bafe, to cut

the_ﬁde A B in H,from whence draw the line HF parallelto A C,
which fhall divide the Triangle as was required,

Firfty Let the bafe BC con

e e ——

PROB. XXIL
Todividea T riangle of any known quantity, inso
£%0 parts, by aline drawn parallel to one of the

Jdes,a ccording to any number of Aeres,Koods,
and Perches,

THC Triangle given js A BC, whofe quantity is 8 Acres,
d

© Roods, 16 Perches , and it is required to divide the fame

(by a line drawn parallel to the fide A C) into two parts;

;;-5- 14 Acres, 2 Roods, o Perches , and 3 Acres; 2 Roods, 16
Crches,

e . st - et e

i . Firft,
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Fir{t,Reduce both quantities inte per¢hes(as is hercafrer taught)
and they will be 720, and 576, then reduce both thofe numbers,
by abbreviation , into the leaft proportional terms, viz, 5 and 4,
and according ro that proportion,divide the bafe B C 54 of the gi-
ven Triangle in E, then feck the mean’ proportional between BE
and B C, whieh proporcionalis B-F 3¢, of which 36 take the halfe,
and chereby divide 576, the leffer quantity of Perches, the Quo-
tient will be H G 32, at which parallel diftance from the bafe , cut
off the line A B in Hyfrom whence drawithe line H F parallel to the
fide A C , which fhall divide the Triangle given according -as was
required; '

PROB. XXIIL
From a line given, tocut off any parts required.

He line givenis AB, from which it is required to cut off

i 7 parts. Firft, draw the line’A C , making any angle , as
C AB, then from A, fetoff any feven equal parts, as 1 3

345 67,andfrom 7draw theline 7 B, Now becaufe } is to be
o cutoff from theline

. A B, therefore from

€ the point 3,draw the
line 3 D parallel to
7 B curting the line

ABin D, fo {hall

A D be of the line

A B, and DB {hall
... be *of the fame line-
b for, 3
AsA7,isto AB :: fois A3,t0 AD.

PROB. XXIV.
To find a mean proportional between two lines
given.

! IN the following figure, let the two lines givenbe A aud B, be-

tween which it is rcnluircd to find 2 mean proportional.

Let the two given lines A and B, be joyned together in the
point E; making one rightline , as C D which divide into two e-
qual parts in the point G, upon which point G , with the diftance
G Cor G Dydefcribe the Semicircle CF Dsthen,from the point E,
(where the two lines are joyned together) raife the perpendicular

E F, cutting the Perifery of the Semicirclein F, fo (hall the line
EF
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EF bea mean proportional between the two ¢iven lines A and B,
for,
AsEDwEF :: foEF to CF.
9 12 12 16

PROE XXV.

How to find two lines which together [bal be eqnal
| power 10 any line given , and in power the
one to I;J(;’ otbﬁ‘ accordiﬁg 10 any Propomaﬂ

affigned,
IN this figure let CD A~———19

bea lige given tobe B 16

divided in power as G o
the line A isto trwlinc B.

Firft , Divide che li ne
' C D in the point E, in
'I proportionas Ato B , (&j
the x3 Probleme) then di-

vide the line CD into

two equal parts in che Y

! point G, andpon G, at the
diftance G C or G D, de- C ? D
{cribe the femicircle CF, & st SR )

D, and upon the point E,

raife the perpendicular E F, cutting the Semicircle in F : Laftly
draw the lines CFand D F , which together in power wall be
cquall tothe power of the given line C D, and yetin power ope
totheotheras Ato B,

E PROB.
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¢ PROB. XXVL

Howto divide aline alinein powes aecording 1o
any proportion given.

oM
‘;'61' g

‘ e —
y]

{1
14p =
.

4

[rft, divide the line C D in the point E in proportion as A

to B, then divide theline C D in two parts {n the point G,

- and ypon G asa center at the diftanceG D, defcribe the {e-

micircle C F D,and on the point E raife the pérpendicular of E F

cutting the femicircle in ¥, then draw the lines C F and D Fiand

produce the line C F to H, till F Hbe equal to B D, .and draw the

the lineBD,and FK parallel to H D, then fhall the line C D, be

divided ih K, fo that the {quare of C K fhall be to the fquare of
KD,as CEtwED,orasBro A,

PROB. ' XXVIL

How toenlarge a line in power, , according to any

proportion affigned.

N the Diagram of the 25th. Probleme, let C E be a line given,
I,-l:qbc_cnlargcd in power as the line B o theline G.

- =" Firlt, (bythe 13th. Probleme) find a line in proportion tothe
given line C E, as Bis to G, which will be C D , upon which line
deferibe the femicircle C F D, and on the point E , ereé the per- |
pendicular EF; then draw the line C F, whichfhallbe in power
wCE,asGoB,

PR OB,
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PROB. XXVIIL
Toenlarge or diminifb a Plot givesn , according vo
any proportion requircd.

! Et ABC D EbeaPlotgiven, tobe diminithed in power a
L LK. )

- Divide one of the fides (as A B)in power as L toK,in fuch
fort,thar the power of A F, may be to the power of A B, as L to K,
Then from theangle A , draw lines to the points Cand D , that
done,by F draw a parallel to B Cyto cut A C in G.as F G. Again,
from G,draw a pardllel to D Cstocutin A D in H. Laftly,from H,
draw a parallel to D Esto cut A Ein I, fo {hall the plot AF G HI
belike ABC D E,and in proportion to ity as the line Lsto the line

K which was required.
| Alfo, if the lefler Plot SRS
| were given, and it were té- L———

| quired to make a greaterin g _"____f__=€:\
Proportion toitas K toL. {7 SR S
Then from che poinc A, ‘ R P \
draw thelines ACand A ¥\ G 5

Djac lenght , alfo increafe
AFand A T:that done, in-

\ . : >0
large AF in power asK
to L, which fet from A to B o Lt
B, then by B draw a paral- B e —%

lelto FGtocut ACinC, 2

as BC., Likewife from C

draw a parallel to G H, to cut A D in D, as C D, Laftly, a paral-
lelfrom D to HI,asas D B, tocut Al beingincreafed in E , fo
(hall you inclide the Plot A B C D E; like AF GHLand in pro-
portion thereunto,as the line K is to the L, which was required,

PROB. XXIX.
How to make a Triangle which fball contain any
number of” Acres, R oods aud Peiches and whofe
bafe fball pe equal 10 any (poffible) number

gruen,

E it be required to make a Triangle which fhall conain’s A-
CICs, two Roods, 30 Perches,whofe bafe fhall contain 50 Perch-
7 youmuft firft reduce your § Acres, 2 Roods,zoPerches, all
m“{,‘ crches in this manner.

Firft, (becaufe 4 Roods make one Acre) muleiply your 5 Acres
by 4 which makes 20, to which add the two odd Roods , fo have
E 2 you

= ing e
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| Perches, do thus,

————

N

s Acres, 2 Roods. Then (becaufe 40 Perch-
¢s make one Rood) muluply your 22 Roods by 40, which makes
880 Rerches,to which add the 30 odd Perchessand you {hall have
910y and fo many Perchesare contained 1n § Acres, 2 Roods, 30 1
Perches. |

Now to make ~p—— — i D
a'Triangle: which 7| :

| S/

you 22 Roods in your

thall contain 910
perches,8& whefe
bale fhall be <0

V7]
D
i

Double che num-
ber ‘of perches oi-
ver, namely 910, /
and they  make

1820 , then be-

caufe the bafe of Al

the triangle muft

contain 50 Perches, divide 1820by 50, the quotient will be 363
which will be the length of the im'pt-mhcu]ﬂr n‘f your Triangle,
This done, From any equal Scale lay down the line ABequall to
5o Perches, then upon B,raife the perpe ndicular BD cqu;_al to 363
perches, and draw the line C D parallelto AB: then, from any
point in the line C D(as from E)draw the linesE A annd E B; in-
cluding the Triangle AE B, which {hall contain 5 Acres,z Roods,
30 Perches which was required,

e e ———

o
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PROB, XXX,

How 10 7educe a T rapesia intoa 1 riangle, by a
line drawn from any angle thereof.

He Trapezia gi-
venis ABCD,
and it is requi-

red toreduce the fame
intoa Triangle,

Firft, Excend the line
D C, and draw the Di-
agonall B D, thenfrom
the point A, draw the

line A E imralh-l to BD,extending it till it cut the fide CDinthe
point E. Laftly, from B, draw the line BE, conftituting the Tris

angle E BC, which hall be equal tothe Trapezia ABC D,

PROB,.
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How tg reduce a T rapesiaintoa Triangle by lines
“drawn from any point in any of the [rdes thereof
Et ABC D be aTrapezia givens and let Hbe a poitg in one
i of the fides thereof from which point H let irbe requiredtq

draw lines which {hall reduce the Trapezia inco a Triangle.
Fir (ks Extend che fde

}
{ - PROB. XXXI.
|
|
|
|
|
|

i B which is oppofite tothe
5 — T given point,namelysthe
Zf N L {ide C D, both wayes

; (N7 At N to E and F, and then

S 'I from the point H, draw

lines to the Angles C
and D,asthe lines HG
and HD 5 allo, draw
\ . the lines AE and BF
D g parallel o HC and H

D, curtting the extend-
ed line C D in the points E and F. Laftly, If from the point H you
| draw che lines HE and H F you fhall conftitute the Triangle

HEF; which {hall be cqual to the Trapezia AB C D.

| PR OB. XXXIL

How to reduce an irrcgular Plot of five fides
into a1 riangle.

He irregular Plot givenis A B C D E, and it is required to
l reduce the fame int> a Triangle,
Firlt , extend the fide A E both wayestoF and G, an
from the Angle C, draw the linesC Aand CE, tothe Angles A
and E.Then from the point B, draw the line BF parallelto CA

—— —— e e
— —— e —— e —
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cutting the extended fide AE,inF 5 alfo from the point D, draw
the line D G parallelto CE, cutting alfo the extended fide in G.
| Laftly, from the angle C, draw the lines C F and C G, confticus
| ting the Triangle C F G, which isequal to the Plot ABC DE,

o PROB. XXXIIL
How to reduce an irregular Plot of 6 , 7 , o 8
Sfidesinto a Triangle,

D K h
I Et ABCD EF G bean irregular plot given, to be reduced
into a Triangle. \
I have chofen this figure where the anglés C and D are
without the field, becaufe ic often comes in practice; and hach not
been taught by any to my knowledge.

Firft, draw the ¥ines B D, and parallel, thereto the lines C K,
then if you draw the line B K, the two fides B C and C D
{hall be redicedto one wright line, w7z, to the line B K. Al
draw the line GE , and parallel thereto FL, then if you draw
the line G L, the two fides G F and FE fhall be reduced to one
ftraiohe line, viz. to the line G L, and fo the whole plot ABC D
EFG confifting of feven fides , is reduced toa figure of five
fides, namely, to the figure ABKL G yet {till retaining the
lame quantity. Now toreduce chis plot intoa Triangle you muft
work inall refpects as in the former Probleme. Firft, produce the :
fide D E of thegiven figure, on both fidesto H and M, then draw ;
lines AK and AL, and parallel to them, the lines BH and
G M, cutting the line D E being extended in H and M. Laftly, if
youdraw the lines A H and HM, you fhall conftitute tl ¢ Trian-
gle AHM which {hall be cqual to [l‘t-il‘]'cglllm'!xlut ABCDE
F G which was required. '

e L —
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| @ And here riote that the number of fides be never fo matiys
i yet this way of reduétion will bring them to Triangles, and
the moare putward angles there are in the Plot, themore
troublefome will it be to effect.

—
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PROB. XXXIV.

oA Tmpeqia being given , bow from any dﬁglc
thereof to divide the [ame into 1wo parts being
in proportion one totbe other as two given right
lines, and to [et the part cut off towards an
affigned fide. |

LEtthe Trapeziagivenbe ABC D, and let it be required

to draw a line from the angle B, which thall divide the Tra-
. pezia into two parts, being in proportion one to the other, as
| the line G is to the line H, and that the lefler part of the figure cut
| off; may be rowards the fide A B.

2

.
A E D F

Firlt, (b the 29 Probleme) reduce the Trapczid ABCD intoa
Triangle, by drawing the line BF from the afﬁ_gn&_‘d ai}glv, thgrc-
by conftituring the Triangle A B Fequalto tlu'-_ Trapezia {\BCD s
this done, divide the bafc of the Triangle A F in proportionas G
to H, which will be in the point E. Laftly, draw the line B]::Wh!d_‘l
{hall divide the Trapezia 1n proportionas G toH. Now becaufe
the leffer part of the Trapezia was tobe fet towards the ﬁ‘dc AB,
therefore the lefler pare 0}) the line muft be fet from At E, Here
note that the fame manner of working is tobe Obf‘fl'\'{ida if it l“‘d_
been required to divide the Trapezia by a live drawn from any of
the other angles.

PROB.

e ——————
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PROB. XXXV,

| A Trapesia being given,bow, froma point Limi-
red in any fide thereof , to drdmfz line which
[ball divide the (ame into two parts in proportion
as two given bines,

THC Trapezia given is A BC D, and itis required from the

point H, to draw a line which thall divide the Trapezia in

proportion as O to Q, , _
Firft, Prolong the
qo B {ide C Dsand reduce
A M — the Whole Trapezla
F mpal & \\ ipto the Triangle H
] ; /I_'_T';' R EF by the 30 Pro-

/ /, e teme,then divide che
[ T N2 M, 2 line EF in proportion

BLEY %] as O to Q, which wil
| s { % fall in the point G,
E // % therefore draw the

| b —I‘-i-----...;..\.& . -3
Pl S O W line H G,which fhall

; X divide the Trapezia
into two parts in proportion as O to Q, which was required,

PROB. XXXVI.
oA Trapegia being given, bow to divide the
fame into two parts in proportion as two lipes
given, and [o that the lne of partition may be
parallel 10 any frde thereof.

THe Trapezia givenis ABC D, and it is required to divde

the fame into two parts,which fhall be in proportion one to
the othet as the line K is to the line L, and that the line of
partition may be patallel to the fide B D,

Confider firft, thtough which fides of the Trapezia theline of
partition will pafs, asin this figure itwill pafs through the fides
ABand C D (becaufe patallel to B D,)therefore,extend the fides
A Band C D,till they concur in E;then (bythe 32 Probleme Jreduce
the Trapezia ABC'D into the Triangle BG D, whofe bafeis

G D, which line G D, divide the poine H in proportion as K to L;
fo that,

AsKto L::S0o DH to HG.

S This_
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This done, finde a mcan proportional between ED and EH

("ﬂj’ the 24 Probleme)as E R, Laftly, throuxh chis point R, draw the

. line R F parallel to B D, which {hall divide the Trapezia into two

| }’.”[’.‘b’--’i""';" i proportion one to the other , as the line XK is to the

| lineL,and with a line parallel to the fide BD,which was required.

‘ But if it had been requireéd to divide theTrapezia by a line drawn

parallel to the fide CD,thien the lines C A and DB muft haye been

extendedy bue the reft of the work muft be performed as is before
taught.

—— L

PROB. XXX VIL
T e figure of a Plot being given, bow to divide
the [ame into two parts being in proportion one
to tbe other as two given lines are, with aline
drrwn fiom an angle affigned.

Et the following figure ABC D E reprefent the Plotof a
Lﬁ(‘ld or fuch like, \and et it be required to divide the fame
- —into twoparts , being in proportion one to the other as the
lutc‘i‘{ 1sto the Tinc S, by a line drawn from the Anglc B. _
Firft, Reduce the Plot ABCDE into the Triangle BF G,
(4y the 31 Probleme ) fofhall the line ¥ G be the bafe of a Triangle
€qual to the given Plot, then (by the 13th Probleme) divide this line

' G intotwo parts in the point H, in proportion one to the other,as
the Yine R s to the line § ; {o that,

As R to S :: fo GH to HE.

| Lafily,draw the line B H,which fhall divide your given Plot into

1 I.\‘VU parts 'Wl'liCh (hall h-'l\-’e Iudl pr{)pOI’tiOﬂ oneto thc other,as th(f
line R hath to the line S,

PROB.
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PROB. XXXVIIL
How to divide a T riangle into any number of equal -

parts, by lines drawn from a point given in any

Jede vhereof.

l Et it be required to divide the Triangle, AB C into five e-

qlal pares, by lines drawn from the pltﬁinl: D.
Firft , From the given point D, to the eppofite angle B, |
draw the line D B, then divide the fide A C of the Triangle into |
five mlua] parts, at E F G and H,and through each of thofe points |

o

draw lines parallel to DB, asEM, F L, G K, and HI: thenfrom |
the point D, draw the linesD I, D K, D Ly and D'M 5 which fhall |
divide the Triangle ABC into five equal parts from the point D, |
as was required,
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PROB. XXXIX. |
Howro divide an irregular Plot of fix fides , into |
o parts , according to any affigned proportion, '
by aright fine drawn from a point limived in any

of the fides thereof.
[/ i" He irregular Plotgivenis ABC D E F, "and itis required

to divide the {fame into two parts h('illg in pmpomon onc
to the other; as the line R 1s to the line S,

- Firft, Draw the right line H Ksand (%) the 30th. Probleme ) reduce ]
the Trapezia A BF G into the Triangle H G K, then divide the
bafe thereofsnamely, H K, into two parts in proportion as R to §
which will be in the point O,then draw the line G O, which will
divide the Tra pezia ABFE C into two parts in proportioir one to
the other, as the line R is to the line S, :
Secondly, From the point O(bythe 31 Probleme ) reduce the Tra-
Pezia F C ED into the Triangle O L Myand divide the bafe there-
of, namely,L M,in the point N»in proportion asR to S, and draw
the lmp ON, which will divide the Trapezia FCED into two
Parts inproportion asR to § ; and by this means is the whole Plot
ABC D EF divided into two parts in proportion as R to §,by the
lines G O and O N. But it is required to refolve the Probleme by
s righfliilcolﬂy drawn from the point G, therefore, from the
point G, draw the line C N, and through the point G, draw the |
h{'(' OPparallel toGN : and laftly, from G, draw the right line }
G P,which fhall divide the whole Plot A BCD E F ifito two paress |
CIng 1N Proportion one to the other as the line T isto the line S.
F 2 B N G
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PROB. XL.

How todivide an irregular Plot according to any
proportion , by alhnedrawn from any « Angle
tbereof-

red to divide the fame into two equal partss by a line drawn

L Et ABCDE F Gbeanirregular Plot, and letit be requi-

from theangle A.

w

-
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Firft, dtaw the line H K dividing the Plot into two parts,name- |
ly, into the five fided figure ABC ¥ G, and into the Trapezia,
FCE\D, then (¢ the 31 Probleme) reducethe five fided figure A
BC F G into theTriangle H AK, the bafe whereof HX divide in-
to two cqual vares in O,and draw the line O A ,which fhall divide
the five hdcc} figure A B CF G into two equal parts. Then (4ythe
s0th. Protleme) reduce the Trapezia FCD E into the Triangle
O LM, and divide che bafe thereof L M into two equal partsin
the point P, and draw the line O P, which will divide rhe Trape-
zia F C D E into two equal parts by the lines A'O and O P, but to
perform the Probleme by one right line only ; do thus , from the
point A, draw the line AP, and parallel therenuto, through the
point O,draw the line O'N. Laftly, if you draw a right line from
A toN, it fhall divide the whole Plot into twoequal parts,

@ Here note thar whatfoever hath been faid concerning the
dividing of figures in proportion to right lines, the fame
may be effeted in numbers , fo thar from any Plot you
may cut off any number of Acres,Roods, or Perches.

PROB.
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¢ PROB. XLL

| How to divide a T rapegia into swoparts bya line
drawn from a point without, which parss [ball

?f: in proportion one to the othcr , as two gruen
ines.

Et the Trapezia givenbe ABCD , and let the given point
I without be E, from which it is required to draw a line
~which fhall divide the Trapezia into two parts which fhall
be in proportion one to the other , as the line Fisto theline G,
Extend the fides of the Trapezia BC and A D till they concur
in H, then through the point E draw the line E I parallel to AH,
till it meet with the line BH being extended to I, then ( &y the
29 Probleme )reduce theTrapezia ABC D into theTriangle A BK,
and from the point B let fall the perpendicular BZ 5 then (4y the
13th, Probleme) divide the bafe oEP the Triangle AKintotwo parts
in proportion as F to Gywhich point of Divifion will fall in L. This
done (by the 1ath, Prebleme )find a fourth line which fhall be in pro-
portion to the three lines 7., H L,and H B, thatis;as IE : to HL
1t foHB:toH M,{o is H M the fourth proportional : then (4ythe
24th. Probleme) find a mean proportional between the lines I H,
H M, which is H N, then fet H N perpendicular upon B Hsand di-
vide HM into two equal parts in Osthen draw the line ONswhich
you fhall fet from O to P, Laftlys if youdraw the line E P » it {hall
dWlﬁit the Trapezia A B C D in two parts 5 which fhallbe in pto-
portion one to the other, as the line F is to the line G.

The end of the firft Book.
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:;1 71N this Book is conteined

i nlar delcription of all the
9 moft necellary Inftruments
belonging to Surveying, as
JaVollthe Tbeodolire , Cireumfe-
WAL \rentor , and Plain T able,
with al| theappurtenances thereunto belonging,
asthe Staff, Sockets, Screws, lndex, Label,and
| other neceflaries. Now , whereas thefe three

| Inflruments are the moft convenient for all man-
| nerof praQices in Surveying, I have{o ordered
the matter, that in this Book, after the Theodo-
fite, and Circumferentor are particularly defcri-
bed, as they have ufually been made ; I come to
the defcription of the Plain T able , and therein

i
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 have thewed how that i#ffrument may be orde-
| red to perform the work of any of theother ; {5
' ‘that whatfocver may be done by the T heodolite, |

Circumferentoror any other Inffrument thefame
1 may be effe&ted by the Plain 1 able onely , asic
| is there contrived, with the fame eafe, difpatch,
| and exa&nefs,and in many refpe@s better, asin
Chapter 1. doth plainly appear : {o that this I7-
' firument onely isfufficient tor all manner of pra-
&ices whatfoever., And befides the fore-men-
| tioned lnftruments for AL enfurarion . there is
defcribed divers other Inflruments belonging
therennto, as Chains, Scales, Protractors, and
the like; all which are delcribed according to the
beft contrivance yet known. Vnto thefe Inftiu-
ménts I have (in this fecond Edition) added the
defcription andufe of another Infrument very
portable; thewhich will perform with exa&-

— i ‘ - WA - . ..l
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t Fa |

nefs all theufes that can be effeGted , cither by
Gircumferentor, Semicircle , Theodolite, or Per- |
| aligr. |

A ;

TRy




DESCRIPTION

¥
INSTRU MENTS.

T

e

CHAP. L
Of INSTRUMENTS in general.

ral Inftruments that have from time
to time been invented for the pra-
&ice of Surveying , would make a
Treatife of it {elf, and in this place is
»it not fo neceflary to be infifted on, eve-
3Bl ry of the Inventors, in their conftru-
7| Ction. To omit thercfore the defcrip-

/|| tion of the Topographical Inflrument of

S LN 9| M, Leonard Diggs, the Familjar Staff of

b? O <V || Me. Fobw Blagrave, the Geodetical Staff
and Topographical Glaf§ of M. Arthur Hoptor » with divers other In-
ruments invented & publifhed by Gemma Frifius, Ovontius, Claviue,
Stoflerns, and others ; I thall immediately begin witch che defcripti-
onof thofe which are the ground and foundation of all the rcﬁ'.,
and are now the only Inftruntents in moft efteem amongft Sur vey-
ors, and thofe are chiefly chefe three, the Theodolste 5 the Circumfes
rentorsand the Plain Table. Wows as1 would not confine any man to
theufe of one parcicular Zuffyument for all employments,fo T would
advife any man not to cumber himfelf with multiplicity 4 fince
thefe three laft named are fufficient for all occafions, And if]
fhould confine any man to the ufe of any of thefe Inftruments (as,
or a fhift, any one of them will perform any kind of work in Sug-
veying)yerin char I thould do himinjury, for in many cafes one In-
ftrument may make a quicker difpatchy and be altogether as ex-
ac as another: Asin laying down of a fpacious bufinefle, T would

N E e ;%z;gﬁ%j@ He particular defcription of the (eve.
A:..._._ . ilhall, R
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Table ufed
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Inftriements.
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w a (irewm-| in the defcription thereof itis fo conveniently ordered) will be an
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advite Limto ufe tl.e Cricumifesenter cx Theeatlite y and for Town-
’ thips and tmall Inclofures the Plain Table y 1o altering his Inftru-
| mene according as t..e nature or qualityof the ground he is to mea-
ture doth require.
l Thele three fpecial Inftruments have been largely deferibed al-
ready by divers, a< namely,by Mr, Diggs, Mr, Hupton, Mr.Rathéorn,
| and Lt of all in Plasometria, yer inthis place it will be very necef-
fary to give a particular defcription of them azain; becaufeif any
man havea delire o any particular Inftrument, k¢ may give chie
~ beter dire@ions for the making thereof,

For the defeription which I (hall make of thefe chree Inftruments
in parcicular, it (hall be agreeable to thofe Inftruments as they are
ulually made;wich fome {mall addicion or altération : Buc when 1
come to the defcription of the Plasn Table, atter that have defcri-
bed it according to t} e vulgar way, I will then fhew you a new me-
tamorphofis of thatInftrument, making it the moft abfolute and u-
niver{al Inftrument yet ever invented , fo that having that one In-
ftrument (made according to the following directions ) you fhall
have need of no other for the due, exat , and fpeedy performance
of any thing belonging te the Art of Surveying, For, the frame of
the Table Bcing gtaduated according to that Lﬁ:fcrip:ion , will be
an ablolute 7heodolite,and perform the work chepeof with the fame
facility and exaétnefs, and whatfoever may be done by the limbe
of the Theodulite , the fame the degrees on :Ke frame of the Table
will as well perform.

Likewifc, the Index and Sights, together with the Box and
Needles being taken from the Table, and {crewed to the Staffe (as

—_—

abfolute Circumferentor, and in fome refpeis better then the or-
dinary one hereafter defcribed, becaufe the Sights thereof ftand
acagreater diftance, {o thar thereby the vifiial line may be the
bettet directed,

And this Iafttument (as now contrived) tholth itbe called the
Plain Table only , yet you fee thart it contains both the other, and
therefore in advifing any man to the ufe thereof chiefly, I dopot
confine him to one, Eut to all Inftruments, and therefore do not
contradict my former expreflion,

Befidessthere is another great convenience which doth enfue by
the degrees on the Tables f%ame;for in taking the plot of a ficld
accoruﬁng to the following directions by the Plain Table, you may
at the fame time perform tne fame work by the degrees on the
framic of the Table,if at the drawing of every line you obferve the
degrees cue by the Index , and note them upon the paper,
This I fay is a great convenience , for ar one obfervation you
perform two works with the fame labour , as in the ufes of thefe
Inftruments feverally a Surveyor by chis contrivance, which with
practife will appear of themfelves.

CHAP,

e J




Lisa oA dee[;rgptioﬁ of Infiriments, 43 |

CHAD. L1

Of tbe Theod olite, the defcription thereof, and
the deteltion of an errour frequently commit-
1€d in the making tbercof, with the manner
bow 10 correét the [ume.

@ He Theodd ite 1s an Inftrument confifting of fout

W pares principally. The firft whereof is a Circle di-
¥l vided into 360 equal parts,called degreess,and each
A B dezree fub-divided into as many other equal pares
| (Ra: ﬂ] asthe largenefs of the Inftrument will beft permit:

o2 For the diamerer of this Circle s it may be of any
Tengrhsbut thofe ufuallymade in brafs are about twelve or fourteen
Inches , and the libe thereof divided as aforefaid io 360de-
grees,and fub-divided into other patts by diagohal lines drawn

rom the ourmoft and inmoft concentrique Circles of the limbes in
the drawing of which concentrique Circles,they ufe to draw themn
equidiftanc, which is erroneous, as thall appear hereafter,

The fecond pare of this Inftrurient is the Geometrical Squate ;
which is defctibed within the Citcle,and the fides theteot divi-

€q 1nto cereain equal parts, but there are few of them made how !
with this Square, for the degrees themfelves will better fupply
thac want, it being only for taking of heights and diftances. Yetif
any man be defirous to have this Square upon his Infirument:there
1> 4 more convenient way to fet iton then that Which Mafter Drggs
{theweth, name] > upon the limbe of the Inftrument; the mannet
how is very welr known to the Inftrument maker., :

The third part of this Infirument is the Box and Needlefo cori-
veniently contrived to ftand upon the Center of the Circle | upon
which Center al{6 the Index of the Jriftrument muft turn abou :

and {ometimes ovet the Box dnd Needle there isa Quadrantezé-
Ced for the taking of heights and diftances. |

he fourth pare of this Inftrumeric, to Tér it upon a ftaff when
you make ufe thereof, In the making of this Inftrtithent , it were
neceflary to have two back-fights fixed at each end 'of one of the

Diameters for the readier laying our of any angl¢ without moving

of the Inftrumene,

G i CAAP.
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CHAP. IIL
The defcription of the Circumferentot.

== His Inftruthent hath been much efteemed by many;
WI| for portability thereof, it being ufually made to con-
WOl raih in length abour eight inches,in breadch 4 inches,
and in thicknefs abour three quarters of aninch; one
VIO fide whereof is divided into divers equal parts, moft
ficly of ten or twelve inan inch  fo thatic may be ufed as the Scale

| of a Protrattor , the Infirument it felf being fitting to protraét chie

ploron paper by help of the Needleand the degrees of angles, and
length of lines taken in the field. On the upper fide of thisInftru-
ment is turned a round hole, three inches, and a hadt Diameter,
and'about halfan inch deep, in which is placed a Card divided
commionly into 120 equal parts or degrees, and each of thofe into
three, whichimakes360 anfwerable to the degrees of the Theodo/ite,
in which Card is alfo a Dial drawn to find the hour of the day,and
Azimuth of the Sun; within the Box,is hanged a Needle touched
wich a Load-ftone, and covered over with a cleer glafs to preferve
it from the weather.

On the upper pare of chis Inftrument is alfo defcribed a Table of
natural Sines, colleéted anfwerable to the Card in the box, thasis
to {ay,if the Card bedivided bur into 120 parts, the Sines muft be
{o alfo; buc if into 360,the Sines muft be the abfolute degrees of the
Quadrant. 3

Tothis Inftrument afo belongeth two Sights,one double in Jength
to the other,the longeft containing abouc feven inches, being pla-

.ced and divided in all refpeéts;as thofe hereafrer mentioned inthe

defcriprion of the Plain Table. On the edge of the thorter fight to-
ward the upper part thereof, is placed a fmall wyer reprefenting
the Center of a fuppofed Circle,the Semidiameter whereof is the
diftance from the Vyer tothe edge of the Infirument underneath
the fame,which parcs is imaginarilydivided into {ixcy equal pares,
and according to thofe divifionsis the right line of divifionsion the
edge of the Ing?{rumcnt divided jand numbred by 5510,15 sfrom the
petpendicular point to the end thereof = /And alfo from the fame
point on the upper edge of the Inftrumengisiperfeéted the degrees
of the Quadrans, fupplying thie refidueof thofe which could not
be exprefied on the long fight, from 28toi90 by tens,

There is alfo belonging to thefe divifions a litdde Ruler, atone
end whereof is a little hole to put it upon the wyer, on the edge of
the fhorter fight;and at the other end of this Ruler is placed a {mal
fightydire&ly over the fiducial edge thereof; which edge is like-
wife divided according to thofe divifions on the edge of the Inftru-
ment. Lo this fhore igh is added a plummet to fet the Inftrument
horizontal. And chishort Ruler, wich the divifions thereof , and
thole on rhe edge of the Infirument ferve for taking of altitudes
chiefly, and fot the reducing of Hypothennfal to Horizontal lines.
CAAP,
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CHAP. IV.

@A Defcription of the Plain Table, bow it bath
been formerlymade, ard bow it i now altered,
it being the mof abfolute Inflrument of any o-
ther for a Surveyorto ufe, inthat it perform-
eth what[ovcr may be done eitber by the 1 he-
odolite, Circumferentor, o any orber. Inflru-
ment ,with the fame eafe and exallnefs.

NS He Table it feIf is a Parallelogram , containing in
R lengeh about fourteen inches and a half,& in breadch
® cleven inches: it is compofed of three feveral boards,
Sa2 Which frimy be taken afunder,for eafe and convenience
WV in cartiage. For the binding of thefe three boards faft
when the Table is fet together , there belongech a joynted frame,
0 contrived,that it thay be raken off;and put on the Table at plea-
fure : this frame alfo 15 to faften a {heet of paper upon the Table,
when youare to defcribe the plot of any field, or other inclofure by
the Table. This frame mult have upon it; neer the inward ledge,
Scales of equal parts on both fides, for the fpeedy drawing of pa-
rallel lines upon the paper; and alfo for the fhifting of your paper,
When one fheet will not hold your whole work,

Unto this Table belongeth a Ruler or Index;containing in length
about fixteen Inches or more, it being tull as long as from angle to
angle of your Table; it ought to be about two inches in bredch,and
one third parc of anInch in thicknefs.1pon this Ruler or Index two
fights muft be placed;one whereof is double in length to the other,
the Jonper conraining in length about twelve inches, the orher fix :
on the top of this fhorter fight is placed a brafs pinsand alfo a thrid
and plumimet to place your Inftrument horizontal, Through the
longer fight muft be made a flit , almoft the whole length thereof,

hefe two fights thus prepared; ate to be perpendiculirly ereéed
1Pon the Index;sin fuch fort,that the wyer on the top of the (horter
fight, and the flic on the longer fight fland precifely over the fidu-
cial edge of the Index, The {pace or diftance of chefe rwo fights one
from the other, istobe equal to the divided parcof the longer
fight, Upon the longer fight is tobe placed a Vane of brafs, to be
Moved up and down at pleafure , through which a {mal] hole is to
€made, anfwerable to the flic in che ame {ight, and the edge of
the Vane_

By thefe fighes thuis placed oh theIndex there is projeéted the
Geometricg) Square , whofe fide is the divided pazt of the long
ighe (or the diftance between the two fights.) In the fiddle of

ettt S
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| line called the lincof Level y dividing the fide of the proje&ed

ght (through the whole biedch thereof there is drawn a

the long i
Squarcinto two equal pares: alfo the fame fide is on this fighe
divided into a hundred equal parts, which are numbered up-
wards and downwards, from the line of Level,by fives and tensto
fifty, on eicher fide, which divifions are called the Scale,

There is alfo on tl ¢ fame fight another fort of divifion,reprefent-
ing the hypothénufal Lines ot the fame Square,as they increale
by Unites, and are {ikewife numbered vpwards and downwards
from the line of Level, from one totwelve, by 1, 2, 3, &c.fome-
times fignifying 101, 102, 103, &c. thefe divifions {hew how
much any hypothenufal or flope line drawn over the fame Square.
exceedeth the dire& horizontal line, being the fide of the fame
Square _

Onthis fight there isa third fort of divifions, reprefenting the
de_rees of a Quadrant (or as many as the fame fightis capaple to
teceive , which are abour 25) numbered from the line of Level
upward and downward by fives and tensto 3§, which divifions
are called the Quadrant, : :

Unto this Inftrument, asunto all others belohg thefe neceffary
pares as the Socket,the Staffe, the Box, and Needle, &c.

& According to this defcriptioh , have Plain Tables formetly
been made, bue if unto ic be added thefe additional pares &
alterations (which make it lefle cumberfome then before)
it will be the moft exat, abfolure aind univerfal Inftrument
for a Surveyour that was ever yet invenred.

Firft; Let the frame be fo ficted to the Table, that it may go on
cafily,either fide b'cinf upwards; fo thac as one fide is divilﬁ%{ into
equal pares(as in the defcription the othet fide mayhave projected
upon it the 180 degrees of a Semicircle,from a Center noted in the
fupetficies of the Table , which degrees muft be numbered from
the left hand rowards the right (when the Center is next to you)
by fives and tens to 180,a,n§thcn beginning again , fer 190, and
fo fucceffively to 360, Thefe degrees thus inferred are of excellent
ufe in wet or ftormy weather , when you cannot keepa fheet of
paper upon yout Table, either in refpet of rain or winde. Alfo
thefe degrees will make the Plain Table to be an abfolute: |
Theodolite fo thatyou may work with thefe degrees as if they |
were the degrees of a Theodolite. !

Secondly, Upon the Index or Rulet befote fpoken of, (inftead of |
the fights before defcribed ) let there be placed two fights, both of |
one length, and back-fighted ; one having a {lit below, and a thrid |
above ; and the other, a flit above , and a thrid below {erving to '
look backward and forward at pleafure without turning about the
Inftrument, whenthe Needle is ac quiet. The expedition that
thefe back-fights will make, will b‘ollk appedre by pratice; for

ufing thefe you fhall need (in going abour a ficld) ro plant yout
Inftrument but at every fecond angle.

|
|
i
!
|

Thil’dly: |
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Thirdly, for the ready taking of heights, and the reducing of
Hypotlicnufal to Horizontal lings (inftead of the divifions on the
fights before mentioned) lec there be projeéted a Tangent line
along the fide of the Ryler, whof: divifions muft totich the very
cdg thereof, fo that a Label or Ruler of Box or Brafle, which is
hanged ona pin fticking in the fide of one of the back-fights, and
havinz another {mall fight at the end thercof, may move juftly
a long the fide of the Index; then(ehe Inftrument ftandin horizon.
tal)if you look through this fmal fightyand by the Pin on which the
Label hangeth, moving the Label too and fro, till you efpie the
mark you look ar, then'will the I abel (hew you what Degree of
the Tangent line is cut thereby, This on line thus 'rojcétcﬁ up-n
the fide of the Ruler performeth all the ufcs otP:holi: divided
fights,and js far better,and lefle cumberfomie then them or a Qua.
drane (fuch as I formerly defcribed in Planomerria becaufe the
degrees are larcer, This line of Tangents is proje@ed on the

| Index from the toot of the fathermoft fight , all along the Ruler

tothe foot of the nethermoft fight,and up the fide thereof and is

| numbred from 1 to 9o, by 10, 20, 30, 40, 50, &¢. ending at the toor

of te furthermoft fight; from whence the line proceeded.

The ufe of this linc of Tangentsin taking of Heighrsis thewed
in the foutth Book, and is ufed with the Taﬁics of Sinesdnd Loga-
rithms treated of in the third Book, without which Tables, (of
fomething equivalent thereunto) this line of Tangents will be of
litle ufe, therefore je will be convenient to have upon the Index of
g’our Table the lines of Artificial Numbers, Sines, and Tangents,

y which you may work any proportion required very fpeedily
and exactly; fo that if you bie Ecﬁuuu: of your Tables; thefe Lings
will fufficiently help you. _ : : ,

Thete is yer another way by which you may take any altitude,of
reduce Hypothenufal to Horizoncal lines , onl by Vulger Arith-
metick, wicthout the help of Tables, by having s line of equal
partsdivided o the edge of the Index, and another line of the
fame equal pares on t%]é Label, by which lines, and Yulgar
Arithmetick, an Alticude may very weltbe taken, = _

Now becaufe I intend onlyto fhew in general the ufe of thefe
equal parts, T will therefore do it in this place, becaufe I {hall

ave occafion tof] peake no'more th_cr'tnfhcfcaftcr: The ufe there-
o bricfely) 15 thys, 7 __ A

. Suppofe that the [ine A B were fome Hill or Tower, whofe Al
titude you require, ftanding at C, and looking through the fights
1n your Label till yoy efpie cthe top of the Tower at A, there find.
the Label to eut 230 of the equal parts; chen meafuring the di-

ance from your ftation at C, to the foot of the Tower at B, you

ayy

A

—

?nde K to contain 650 fopr 5 then to finde the alumde A B, |
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As 230, the parts cut by the Labell,
Is to 1003

Sois 650,the meafured diftance C B,
To 2821, tor the altitude A B.

/ 1,
LB2

>t L

L R e L L B

Therefore, multiply 650 by 100, and divide that Product by 230,
the Quotient will be 28213, for the altitude A B.

Now for the reducing of Hypothenufal to Horizontal lines, ha-
ving meafured the Hypothenufal line with your Chain, the pro-
portion will be :

As the equal parts cut on the Label,
Are to the equal parts cut on the Index 5

So is the length of the Hypothenufal line meafured,
To the length of the Hypothenufal line required.

I thought good to give the Reader a view of the feveral wayes
there are to perform thefe conclufions, leaving every man at liber-
ty toufe that which he beft liketh,or all if he pleafe, for all the
lines may very well be put upon one Inftrument without any con-
fufion of lines : but the way which I fhall chicfly infift upon in the
profecuting of thisWorks(hall be by the line of Tangents;as being
(in my opinion)the beft of all. Now when I come to fhew you the
ufe of this line of Tangents, with the Tables of Sines and Loga-
rithms in the refolving of Triangles,I will alfo fhew you how to
perform the fame Propofitions by the lines of Artificial Numbers,
Sines, and Tangents , and therefore I would advife every man to
have thefe {o neceffary lines upon his Index alfo.

Fourthly, Unto this Inftrument alfo belongeth a Box and Nee-
dle, which s to be faftned to the fide of the Table by help of two
{crews,fo that it ma{: be taken off and put on at pleafure.In che bot-
tom of this Box muft be placed a Card divided into 360 degrees

| numbred (if you pleafe) after the ufual manner , from the North
| Eaftward, but the Card by whichall the Examples in this Book

e et ot s "

e mn o ANy

|

|
|
|

were




| !”."“'“ tar convenience in carriages fo the Sighrs beine laid therein, |
| will be preferved and lie in a little room. E f
| Onone of the narrower ides of the faid Pavalleleyipedon, within |
| Hiree quareersof anInch of che extream ends chereof, let there be |
fr Made to Mortizes about balf an Inch fquare, and about gn Inch l
| deep. 'l
t - Xhen prepare a i yited frame conlifting of three fides, fuchas |
| thehiame of a Plaliy Table to fold in, that i may lic inalitle |

! “-:[”",'\!1."4 of which fides muft be as long as borh the otheryfo thag |
| Beibi telded toaetlicr, it Jie uipon the former Paralielepipedyn, The |
| tWoinorter ends of (hiis frame(when you ufe the Infirument in the

|
i_— 2 4 deferinti £ 1a(] p
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were framed was numbired from the North Weltward by 10,20 |
302 &€, to 3ée,contrary to the common cuftome. : i

There belonoerh alfo co chis Inftrument a Socket of Brafle to be
{erewed on ehe back {ide of che Table, into which muft be pur the
head of the three lega’d Staff, chis Staft oughe to be joynred in'|
the middle, fo that it may be the more portable For the Socker |
it may be a plain one, bur a Ball and Socket with an endlefs ferew
i% the belt ot all, for by help thereof you may place the Table (or
any Ltihl‘l' ].n;lrnmu]{rj cither Horizontall, . Vertically or in any |
aplier polition,

& Note,thar this Inftrument(if made accordine to thele directi
ans) is the moft ablolute Inftrument for a Surveyorto ufc,

o 3 CHAP, V. 1.
d hedefcri ption of an Lnftrument which will per- 1
forim thework of the Theodolite or Circum- |
terentor, but (__'[_[}L’Cig?.-’".:'jJ (}f the Pera&or , with |
gheas €alC and exallne(s,and for pertability ex |
ceedeta any of the forementioned, | |

)

He Inftrument confifteth of a reGangled parall lepipe-
\ ¢lomof what length, breadch and dv;{[il you iff.'.lf-&'l, but
s A convenient lengeh will be about 15 or 16 Inches, the |
&0 breadth abour 3 Inches,and the depehabouit one Inch.
MY O one of the broader Superficies, and in the middle
thereof, log tlere be cur our a little narrow Box about an Inch and
half broad, and in .'L'I‘:'I,‘-l’h according to the length you intend your
Needle, in the middle of this Box let there be drawna Meridian
line marked wich a Flowre-deluce for the North point,by this means
you may have your Needle longer then in the cémon Civcum(eren
ter 1’.“ fore defcribeds upon the fame fide of the broader fuperficies
of this Parallelepipedimsler there bé at each end therof,cuc two other
Places in which to lay the Sights when they are takenourof the |
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field) muft be putintothe two former Mortizes , to a certain di-
ftance,and there fixed wich two {crews, {o will the frame reprefent
a reangled Parallelogram, the three fides of chis frame mult be
dividedin all refpecs as the frame of a Plain Table, by divifions
eransferred And if you pleafe,you may have the other fide divided
into two quadrants,each divided into 9o degrees , from 0o to g0,
and from 90 to 00, fo may you by this means make the nftrumenc
capable of performing the ufes of a Card divided into 4 nincdies,
for the Northcaft, South-weft,North-caft,& Souch-caft Quarters
of the Heavens, which degrees in this cafe will be very lar_e, and
effect that manner of work with more exa&nefs then by a fmallcr
Card.

@ Here note, that in the defcription of the former Inftru-
ments , that when I mention.a Card , every man isat
liberty to have what Card liketh him beft, asa Card of
360 degrees, or 139 parts, or into four nineties, accord-
ing as Mafter Noywoed advifeth 3 but in my opinionsa Card
which hath all thefe Divifions is the moft abfolute, and
this may very eafily be done without confufion, if three
Circles be made concentrick, for one and the fame divifi-
ons will very well ferve for the 360 degrees , and thg four
nineties, and the innermoft for the 120 parts, and to avoid
miftakes itwill not be amifs to have the middlemoft con-
centrick Circle to be coloured with fome diftiné tranf{pa-
rent colour, or numbred with red figures.

Unto this Inftrument there al{o belongeth an Index and Sights,
and if you make two Mortizes in the extream ends of the Paral-
lelipipedons wherein to {et the fights,and caufe a Tangent line to be
drawn by the edge of the Parallelepspedon, the Inftrument (witha
Label) will be very commodious for the raking of heights,

This Inftrument being thus made,and {et upon a (tatfwill be ve- |
ry convenient for all purpofes, '

4 CHAP. VL

T'he defcription of an Inflrument called g
a Grofs. g

AHis Inftrument is of good ufe in fmall inclofures of |
¢ many fides , the ufe whereof {hall be fhewed here- |
after in the fourth Book. |
It is only two Rulers of Wood, in length about 14 |

i /)| Inches, croffing one the other in the midft at right |
¥ angles , and having at cach end of both the Rulers |
back-fights, which ferves only to fex out right &ngles in the field it |
felf. ‘
CHAP. |
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CHAP. VIL
Of Chains, the feveral forts thereof,

YA -_ F Chaines there are divers forts 5 as namely, Foot
9, Chains, each link containing a Foot or 12 Inches,and
{o the whole Pole or Perch will contain 16 Links or
Fect, anfwering to the Stature denomination,

Some Chains have each Pole divided into ten equal
parts, and thefe are called Decimal Chains, and this grofs divif-
onmay be convenient in fome practifes.

The Chain now ufed,and moft efteemed amongft Surveyors,
are efpecially two, namely, that gencrally ufed by Mafter Rathbors
which hath every Perch divided into rco Links 5 and that of Ma-
fter Guater which hath four Poles divided into 100 Links, fo thdt
cach Link of Mafter Guuters Chain is as long as four of Mafter

\ Rathborus.

Now becaule thefe Chains are moft efteemed of and ufed by
Surveyors,I wil therfore makea general defcriprion of them both;
leaving every man ac libercy to take his choife,

Of Mafter Ratbborns Chain.

He Chain which M, Rathborn ‘ofdinarily ufed (as himfelf

faith) contained in lengh two Stawute Poles or Perches,

cach Pole containing in length 16} feer, which is 198
Inches; then cach Pole was divided into 10 equal part called
Primes,every of which contained in length 19! Inches ; again;
cvety of thole Primes was fub-divided into 10 other equal parts
called Seconds fo thatevery of thefe Seconds contained "in length
172 Inch, fo thatthe whole Pole, Perch,Unite, or Commence-
ment (as he callech it) was divided into 130 equal parts or Links
called Secosds, , _

The Chain (of ohe Pole theteof) being this divided,at the énd
of every 5o Links ot half Pole, let a large Curtain ring be faftned
fo fhall you have ina whole Chain oftwo Perches long, three of
thefe Rings, the thiddle nioft being the divifion of the two Poles,
Then ac the end of every Primesthat is dt the end of every ten Links
lerafmallet Curraine Ring be faftened.

By this diftinttion of Rings » the Chain is divided into thefe
three denominations #xites  pyimes, and Secands whofe Chara&ers
are thefe« -, fo chac if you would exptefle 40 Rusres, 8 primes and
7 Seconds, theyare thus to be written 5 4087,. by which you may
perceive char chofe Figures which have no pricks over them ate
#nttes o Integers, and the figute under the f?'rii point Prémes; dnd
ant{tT the neyy Seconds:; {o alfo; thiee #ustes ; feven Primes; and two
Secondss will tand thiis; 3'§8I.

H 4  Befider
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{ Befides.thefe divifions Mafter Rathbors for his own ufe,fewed at
| the end of every two Primes and a halte (which is a quarter of a
| Poleya fmall red clothsand at every feven Primes and a halfe(being

three quarters of a Pole)che like of yellow: or othet difcernable
colour, which much helped hiri in the ready reckoning of the
feveral Rings upon thé Chdin, remembring this Rule: Thar if ic be
thie nexe Ring (hore of the Red, it istwo Premes: if the next ovet,
three, if the next {hore of the yellow {even Premes if the next over
eight; if the next fhore of the grear halfe Ring it is four, the next
over {ix: and if the next (hott of the middle gredr Ring , it is nine,
and if che next over one;

¥ But here is to be noted, that if you ufe this ditinétionby co-
lours, you muft alwayes work with one end of the Chain
from you,

This Chain beihg thué divided ahd markeds you have every
whole Pole equal to ten Primes;or 100 Second:severy three quacters
of a Pole equal to feven Primes and a half, or 75 Seconds: every half
Pole equal to five Primet, or 50 Sevonds: and laftly, euery quarter
of a Pole equal to two Primes and a halfe, or 25 Seconds.

And hete is to be noted,that in the ordinary ufe of chis Chain,for
medfuring and plauing, youneed take notice only of #usres and
Prames,which is exa& enough for ordinary ufe, buc in cafe that fe-
paration or divifion of iands into {everal parts, you may make ufe
of Seconds,

Of Mafter Gunters Chain:

S every Pole of Mafter Rathtorss Chain was divided into the

"X Links, fo Mafter Gusters whole Chain (which is alwayes

made to contdin four Poles) is divided into 1oo Links oné of

thefe Links being four times the length of the other. Now if this

Chain be made according tothe Statute, each Perch to contain

16 Feet, then each Link of this Chain will contain 7 Inches, and
532 of an Inch, and cthe whole Chain 729 Inches, or 68 Foor.

In medfuring with this Chain, you are to take notice onlya
Chains and Links, as faying fuch a line meafured by the Chain
contains 72 Chain,48 Links, which yeu may ex prcﬂ)c' more brief-
ly thus, 7,48, and thefe are all the Denominations which are
neceflary o be taken notice of in Sutveying of Land.

For the ready counting of the Links of this Chain, thére oughe
tobe thefe diftinétions né]mc]y, In the middle chereof, which is at
two Poles endslet there be hanged a lar ze Ring, ot rather a plate
of braffe like a Rhombus, {o is the whole Chain (by this plate)
divided into two ¢qual parts,

Se-
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[ Secondly, Let each of thefc two parts be divided into two
other equal parts by fmaller Rings or Circlar plates of brafie,
fo fhall the whole Chain be divided info four equal Pares or
. Perches, each Perch containing 25 Links, y

| . Thirdly, Avevery ten Links fecbe faftened a leffer Ring shen
J the former, or elfea Plate of fome other fafhioh, asa Semicircle
|

or the like. And laftly, at evety fife link (if you pleafe) may be
faftened other marks, fo by this micans you fhall moft' eafily and
exactly count the Links of your Chain ‘without any trouble, The
Chain being thus diftinguifhed; it mattereth fiot ‘which end
thereof be carried forward » becaufe the notes of diftinétion
Proceed alike on both fides from the middle of the Chain.

@ Herenote, that in all the examples in 'this’' Bodk; the lines

are fuppofed to be meafired by this four Pole Chain of
! Mafter Gunter, it being the beft of any other: the manner
how to caft up the content of any plot meafured there with,
ihallbe hereafter taught in ics due place.

Cautions to be obferved in the ufe of
any Cbain

N meafuring a large diftance wit your Chain, you may
cafually miftake or miffe’a Chain of two in keeping your' dc-
counnt, from whence w ill ‘enfuc a confiderable errour: Alftin
mcafuring of diftances (when yougonota longby a hedge fide)
youcan kardly keepe your Inftrument, Chain and Marke , in-
right line, which if you do not , muft neceflarly make your méa-
fvred diftance greater then in reality it is. Fof the avoyding of
Citl er of thefe miftakes,you ought to provide ten fmall fticks or ar-
rows, which let him that leadeth the Chain carry in his hand
before, and at the end of every Chaine, ftick on of thefe Arrows
Into the ground, which let him that followeth the Cliain take up,
© going on till the whole number of Arrows be {pent and then
you'may conclude that you have meafured ten Chains without
any furcher trouble, and thefe ten Chains ( if the diftance you
are to meafure be large) youimay call a Change y and fo you may
-Tominate every large diftance by Changes, Chains and Links;
Oryoumayat the end of every tenGhains {er up another kind
of ftick, by which (ﬁanding atthe Inftrument) yon may {ee whe--
ther your cye, the ftick; and. ihe Marktowhich you ane to meds
ure be in @ right line or no; and accordingly ovide'thofe that sdr-

Ty the'Chain 4 with the moré exaétnefle 10 dire@ ie to the Mark
intended, _ ' ‘ :
How
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How to reduce any number of Chains and
Links , into Fees.

N thiepraétice of many Geometrical Conclufions; asinthe ta-
Iking of Heights and Diftances, hereafter raugh, it is requifice

to give your meafure (in fuch cafes) inFeetor Yards, and not
in Poles or Perches 3 yet becaufe your Chain is the moft neceflary
Inftrument to meafure wichal;l chought it convenientin this place
to fhew you how to reduce any number of Chains and Links into
Feet, which s thus,

Multiply your number of Chains and Links together as one
whole numbersby 66, cutting off from the product the two laft
figures towards the righthand, fo fhall the reft of the produét be
Feet 5 and the two figures cut off fhall be hundred pases of a
Foor, - 43 .

EXAMPLE,

Let it be required to know how many Feerare contained in five
Chaibs, 32.Links. Firft, Set down your five Chains3a Linksas is
before taught, and as you fee in the firft Example,with a Comma
between the Chains and Links, thenmultiplying this five Chains,
32 Links by 66,the produét will be 35112, from which, cut oft
the two laft figures toward the right hand with a Comma,then wil

the number be 35 1,1 2,which is 351 Feetand ;12 pares of a feot,
and fo rhany Feetare contained in five Chdins, 32 Links,

Example 1, Example 11,
5132 9,05
&6 €6
3192 3430
3192 5439
[ S e et
351552 §97-30

. Bt let the number of Chains be what they willj if the number
ob Links be lefs then 10sasin the fecond Example ivis nine Chains
five Links,you muft place a Cypherbefore the five Links as there
you fee,and chen multiplying charnumbet (1.5 .).by 66 5 the
produ& wil be 59730 tj:nm which taking the two lait figures there
will remain 597 Feer s and 2 parts of.a Foot. The hikeimay be
done for any other nutbet of Chdinsand Linkswharfocver.
According to thefe Exaniples is made theTable following,which
fheweth how many Fect are contained:in any number. of Chains
Links from five Links to eight Chains; for every fite Link which is
{ufficient for ordinary ufe, by which Table Iou may fee that in fix
Chains 40 Links, is contained 423 Feet,and of a Foot, Alfo‘m
five Chains 55 Links is contained 366 Feet: and .32 parts of a |

Foot : and {o of any other. |
£.2!
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A T able fhewing how many Feet, and parts of | |
a Footare contained in any number of Chains and Links |
between five Links and eight Chains,

SR R AR SRR

© 66,00| 132,00 198,00 364,001330,005396,00:462,oo
& 3,39 96,301135,30 201,30/267,30|333,30 399,30 465,30
60 72,60| 138,60 204,60 270,60/336,60 402,60 468,60

151 9390 75590 141,90 207,90(273,90 /339,90 405,90'471,90
20 13,201 79,20 145,20211,20(277,20(343.20/409,20475,20
23| 16,50 82,50|148,50214,50|280,50(346,50'412,50'478,50
39 19,80 85,80|151,80217,80(283,80(349,80415,80'481,80
35| 23510 89,10(155,102271,10 387,10;353,10419,101485,10
4°| 36,40| 92540 158340,224,40(290:40 356,40 422,40/488,40
45. 29,70| 95 79| 161,70 227,70:293,70!359,70 425,70'491,70
5C 33,00| 99,00|165,00 231,00297,00 363,00 429,00/495,00
55| 36,30 102,30 16853023430 200,301366,30 432,30l498,30
60| 39,60(105560| 171,60(237,60 3360‘369,60 435;60}501,60
65] 425901108590 174,90/240,90 306,90:37 90/438,90/504,90
79| 46530|112,20(178,20 344,10'3lo,zo'l375,2.:_--441333.,558,:0
75 49>50/115,50| 181,50 24755031255 01379,50/445,50(5 11,50
go 52,80(118,80 184,80 350,80'316,80‘382,804481801514380
5| 56,510|122,10|188,10(254,10 320,10(386,10/45 2,10|518,10
99| 59540/12 5,40/ 1915402 §7,40/32334C 389=4°455>40|sn,4¢
931 62,70128,70] 194,79(260570/326,701392570l458,70'5 24,79

- - l

CHAP. VIIL

Of the Protra&or.

&8 Protractor is an Inftrument by which you may protraét
: &, °r lay down upon paper or otherwife , the true fyme-
-4 ;-;%? Ry ry or lllll‘t‘)portion of any field , l‘la\*mg I_nadc Qb crva-

WSS tion of the fides and angles thereof by fome of the In-
ftruments before defcribed. This Inftrument cofiftech of two parts,
the oneis a Semicircle divided into degrees, as is the frame of the
Table, and the other js a §cale divided into equal parts, the Semi-
circle being to lay down the angles, and the Scale to plot the fides,
ThisInftrument ought to be made of a piece of thin brafs well po-
lithed, the edges thereof being very fmoothsand the Scale thereof,
Namely,the right angled Paral lelogram, or long {quare containing
in length from Ao B abeut four Inches and three quarters and in
lzrcadth from A to C about one anda half. Letthe two ends of the
Scale, namely, the f{ides, A C and B D be divided intoequal patts
of 160r 20inan Inch, and let the fide C D be divided according
toa Scale of 1o or 12 in an Inch. ; ]f

The

e
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The Scale being thus divided; on the middleof the line A B,
asar H, defcribe the Semicircle EGF, which divide inito two
Quadrants in the point G, by help of the perpendicular HG: then
divide cach of thofe Quadrants into 9o equal parts called
deorecs, {o thall the whole Semicircle contain 180 degrees,
which muft be numbered by 10,20,30,40, &c. to 180, frofii E by
| G toF, and the fame way alfo from 180 to 360, as you fee dotie
| in the Ficure, the numbers of the firft Semicircle from oo to 186
lmn'_:; for the Eaft {ide of the Protra&or, and the other sttibers
| from 180 to 360 for the Weft fide.

Now you are to note » that the line A B :I}W;I_\-’H reprefenteth
the Meridian line, and is fomtimes noted with the letters § and N
for Souch and North, but then it 1s neceflary that che Protradtor
| be divided oncither fide the plate, which this double 1111[;;]1:&#:"1;_-"
| avoideth,for the line AB being taken for the Meridian in genieraly |
the Semicircle of the Protraltor may be turned any way( eicher |
] l}}‘l"-‘..-':! I:d or dU\,\rn\t;;l['d)&ll'\‘ 10 onc .‘;(‘[Tlitl.]'(_'lt‘ llL’iI‘l:_'_; (,ii\',iLi.(:c; WI”
| l‘:t'il‘lihtitl\[;\'(-t il" any man be L':Gﬁi‘t‘vll.‘;, Iu,' may have 1t Mdce
according to his own fancie, but this manner of numbering(ii iy |
opinion ) 15 the beft, it being moft uhg_rw..'ablc to your [nflru-
ments, !

The
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€3 The Protractor here defcribed is that which is commonly
| made and ufed, bur chis (the defcription whereof followeth) in
. my judgement was the belt contrivance I have feen, the firft
| whereof being made for my loving friend #if. Forfler now in frr-'
 tand which is as tolloweth.

The Protrador confiftethof a piece ofthin brafle in'forme
of a re@an.led Parallelogram, upon which at the diftance of
halfe an inch draw the line E F parallel to C D 5 which line di-
vide into two equaliparts in the point G for the center, from
which center let thic fides EA ,’A B, and BF be divided by
lines iffuing from the center G into 180 degrees; and numbred by
10, 20, 30, 40, &t to 180, and back azain from 8o to 360, in all
refpedts as the femicirclé in the other Prottator was numbted,

@ Now becaufe that in protrating (many cimes)the parallels
will fall off of your paper or parchment {o that you mull addea
piece thereto tyor the prefent, thereis in this Protraétor , the Pa-
rallelogramIMO L cut quite out, thatyou may feeyour worke
:hmugh s and eicher {ide of the narrow {lip of braffe which is
cut otit, naimely 1 L and M O mult be Jwidcd into the fame
parts with the fides E A and BF by a tuler laid from fide to {ide,
and thefe two fides muft be numbred by 10, 20, 30, &c.as farre
as they will extend.

To this Protractor (if you pleafe) you mdy have added upon
the edge CDa Scale of any equal pare asof 19, 12, 20, 24, of
3¢ 10 aninchythis Protrador thus made, is very convenient for ufe

and much exceedeth the othet before deferibed,

Toufe with your Protradtor in protracting, you mult provide a fine needle,
put into a picce of Box ot Ivory neacly wrnedsthis will ferveto fix in your center,
nore your degrees; and for otherfes in drawing your Plor; and 15 €alled a Pro-

tradting pin, 1 CHAP.
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of Scales.
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% Or the ready
§ laying down

jo 1)

10 Angles according to
L] 40|32 1o| any affigned quanti-
c B | R’,you muft provide
ivers Scaless The
Scales now ordinari-
| ly ufed by Surveyors,
_i 5 are principally two :
| | MEEEEEDIE § =40 =t Firit, of equal parts,
>0 30 for the protraéting of
L .~ Lines:and Secml:{!y,
L) = 70 of Chords; for the
= | protraéting of An-

-0 gles, Unto thefe ma

be added, Thirdly,
60 a Diagonall Scale,
a ll ool (B2} 40 which is (indeed) no
Othﬂ“thcn a Scale of

equall pares
1 A B el dcropulondl divided

15

\N
i
N

3

Qo
0
ie

{crupuloufly divided,
Ifyou defire a conve-
100 ol nient Scaley let it be
made in this manner, |
6ol| || to contain in length |
abour 8 or 9 Inches,
90 and in breadth one :
|Cal | Inch and a quarter .
: on-one fide thereof
oo [ 224 let be placed divers
|| Scales, as of 1¢, 115 |
64| 12516,20,24,and 30

ol| inan Inch, |

3
|

(2

Ho

@ Here is tobe no-

ted, that when I
o] fay a Scale of 1a
: in an Inch,you are
. [99] to underftand a
1 pare of aline divi-
I | ded 1nto yo equall
4 10 parts, 12 of which
3 L ool 2201891 pares would make
B | G | Sl 5055 —=-al an
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Ly 5.
|

[ . | o i e
I an Inch,and the like is to be underftood of any othet numbet

|
| of equal parts whart{oever.

On the fame {ide of the Ruiler let be placed a line of Chords ex«
tended up to go, aud numbred asyou fee in the figure by 10, 205
| 30, &c. to 90, This Scale will be of good ufe for many purpofes,as
to divide the circumference of a circle 5 and ro protraét angles in
lome cafesberter then the Protradtor.,

! Ontheother fide of the Ruler letbe drawn a Diagonal Scalesof
- 10inan Inch, which will be an excellent Scale for large Plots , out
.| of which you may vety well take the hundred part of an Inch, and
\ this Scale will agtee with your four Pole Chain exceeding well,

for as your whole Chain contains 100 Links 5 {o each Inch of this
I8 cale conrains 100 parts,{o that out of it you may take any number
- Meafured by your Chain, to a Link,and lay it down upon paper.
' You may alfo have halt an Inch divided into 100 parts , which
- Scale will be of good ufe alfo to lay down a fmaller Plor,

(3" Butif youwould have your Scales to be anfwerable to your
Chainsand to agree with the divifions cthereof, then you are to take
hotice that

100 10} (221

11 | [11 | 24 I

: 12 lPoIein aninch |12 [3 <
A Scaleof; 16 \muft bea  J16%in 4 inches; 4 | moneinch

20| Scale of 20 or ]5’ |

24 24 | (6 [

150J 130 \73)

Ther will cach of thofe parts reprefent a Chain, and if you fub-
divide the laft fingle part into ten,thofe parts fhall reprefent links,
Thefe Scales, alfo the lines of numbers Signesand Tangents,
and reducing Scale hereafter mentioned , may very conveniently
be placed on the Index of the plain Table.

To ufe with this Scalesyou muft provide a pair of neat Compaf-
ﬁ‘s_of Brafs, with fteel points, filed very {mall, and alfo aneat
pair of Compaffes with three points,& Screws to alter the points,

o that you may draw lines or Circles with black lead , or any co-
I::m;c-d Inke, which willbe very neceffary and convenientin beau-
tifying of your Plots after Protraction,

Iz CHAPQ
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CHAP.. X,

Of a Field Bﬂﬂ!{.

¢ T wil be fufficient in this place only to deferibe the man-
ﬁi' ner how a Field-Book ought to be ruled : Let the Book
g contain any quantity of paper, more or lefle, and in what
7R volume you pleafe, bur a long folio is the beft,  Leticbe
ruled,rowards the left Margine of every page;with five ines in red
inke, fo {hail you have four Columns,in the firft whercof you muft
note down the degrees cue either by the Index on the frame of the
Table, or elfeby the Needle on the Card of the Circumferentor,
or degrees of the Peraétor, at every angle you obferve, and the
fecond Column is to note the minutes or partsof a Degrec , for
youare to note , thatevery degree on the f‘ramc- of the Table, or
in the Card of the Circumferentor , is fuppofed to be divided in-
to 60 other parts called Minutes , which cannot be exprefled by
reafon of the fmalnefs of the Inftruments, and therefore muft of-
ly be eftimated, yet if your Infirument be large enough , youma

have each degree divided into three equal parts, fo fhall every

L,

The manner how a Ezeld-book ougbr to be ruled.

——

Degrees. | Minutes | Chains | Links,
326 | 45 | 16 |8y

| |
e

. — - l

part contain 20 minutes, The other two Columns ferve to noté

iqw’n the lengths meafured by your Chain, as the Chains and
inks,

Now fuppof® that making any obfervation In the Field eicher

1 the Degrees on the frame of the Table, or with the Circum-

ferentor, and that obfervin any angle, (as is hereafter tﬂl%h_f)
you finde the Index of the Plain Table , or the Necdle in the Cir-

cumferentor, to cut 326 degrees , 45 minutes, thefe 326 degrees
muft be {et down in the firff Column of your Field-Book, and the
45 minutes in the fecond Column, asyoufec here done, Alfoif
you meafure any length in the Field with yout Chain, as fup-

pofe.
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] e :
| ‘pole fome diftance meafurcd to consain 16 Chains, §7 Links, the |
i 16 Chains muft be fecinthe chird Colomin, and the 87 Linksin
 tite fourch Columu, under theis refpective Tieles, as you {ce here |
done,

€3 Puc ifyon ufe a Card of four nineties ace ording to M. Norweod
; rilcnfour four Columns will reprefent whe four Quareers of your
| Card, namely cire Souch, Norch, Eaft, and Welt, and then you
|'mult have ewo other Colurines alfo one for the de crees and mi-
uures, the othicr for the lengths of lines,.the manner -.-.'htrcofyou
(hall fee fn tiic fourcl, Book whien we comero examples,

AR i
r CHAP. XL
Of Inftruments for K educing of Plots.

Pk Or the reducing of Plots from ofe fornie to another,there
£ ; bach been divers Inftruments nvented,One chat perform-
eth thac work very well, is a ruler having cereain propor-
todi Scales therevpon ; with a fliding vein of brafs o move from
end to end rhercof, chis Inffrument well made and the Iines there-
upon ficeed o your proporrion » will be very eafie and exa& y the
manfer of uling itand the way of proporcioning of it, fhall be
ﬁ‘ﬂ“‘d dereateer, This Infirument though it be not generally ver
1tmay eafily be ficted 1o § ot & fevera!l propottions , which for 1
tha: purp ofe is fufficient. The Scale of equal parts, whichl de.
fcribed 10 Planometrsia being too particular I (hall here reject,
Another Inftrument for the performance of this worke, isa Pa-
rallelogram , the making whereof is well known to the Inftu-
ment-maker.

Tbe end of the [econd Book.
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T he Third Book,

THE AR GUMENT.
Duggipnp)| His- third ‘Po:k 'is as it
were'a Key o thofethat
|| tollow,the fubject whtgc-
s(ahSe| of is Urigonomerry. Now
a2 M foralmuch as’ the whole
Art of meafuring beigbtr
. and diftarees; ‘and plorting

and protr alting ot Land, and all other lineall and
Juperficial dimenfionsare grounded upontherefo-
lution of Plain T riangles, 1 hold it corvenient
(before I come to the prattice of Surveying or to
{hew the ule of any I#ffrument in taking of
beights & diftances) to fay fomthing concerning
Plain Triangles (at leaft fo much as is neceflary

fora Surveyor to know )although that Subj et be
- handled

— e —
— e — —————————
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| handled by divers able &AL athematicians alrea-
|dy, whole Works areextant : vig. Pitifcus, Sne-
lins, the Lord Nepair, Mafter Guniter, Mafter
Norwood,Mafter Gellibrand &c. Now becaufe
the readicft way of refolving Triavgles is by
Signes, Tangents,and Logarithms, 1 have there-
fore added brief T ables for that purpofe, vig a
1 able of Signes, to every tenth minute of the
Ouadrant,anda [ able ot Logarithmes from 1,
to 1020,0mitting the Table of Fangents, part-
| by becaule they are of little or no ufe in Survey.
ing, and alfo becaufe there are divers Booksex~
tant wherein they are at large,fo that thofe who
defire to make a further {crutiny incoT rigonome-
| 17y, may perufe the forementioned Authonrs.
In this Book Lhaveonly infifted upon fiich C4.
Jbs:as may come infe in Surveying, and there-
fore have omitted divers, yet thofe which I hav

infifted on, are performed both by the Tabl'ei
following in this Book, and al{o by the Line; of|
Artificial Numbers, Sines and T angents before
{poken of in the defcription of the Index of the!
Plain Table in thelaft Book.

TRI

D e T —
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CHAP. I
T be E.‘\:PLI:‘?;IEQ;; and 'f/_f(? of the Table

of Sinks. |

i Efcre I come to the menfuration of
(2| Triangles, 1t will be neceflary to explain |
| and fhew ke ufe of the Tables of Sives I
and Logarithms following, by which \
Tables the fides or anoles of right lined |
Wil Trianples may be readilyand exaély
meafured , fo that in any plain Triangle,
Sy 1f there be any three pares thereof gi- |
SN ven , a fourth may be cafily difcove- |
7 =) red. "

The Table of Sines confifteth of two Kows or Columns, the |
firlt whereof (heweth the Degrees and Minutes of the Qnadrant,
1aving over the head thereof thele two lecters, D, ar, ftanding |
for Degrees and Minutes : Inthe fecond Column is the Artifici- 1
allSinefanfwcring to every Degree and 10" Minure of the Qua- |
dmnt,having the word Size over the head thereof, The ufe of this |

Table will appear by the following Prapofitions. a

PROP. L |

Any Degree and Minute being grven, to findthe Sine |
thereof. |

|

|

FIft, Seck the Degree and Minute inthe firfk Column of the

able, under D, 7. and. righr againft it, in the next Column |
towards the right hand,under the word Size, you fhall have your |
 degree, K EX.

——

.
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Suppofe ir were required to find the Sine of 20degrees, Firft,
youmuft feek 20 inthe firlt Column of the Table under D. M.
and righe again 20 in the fecond Column under the word Size, you
thallfind 9,5340525 which is the Sine of 20 degrees.

In the fame manncs you {hall find the Sine of 50 degrees to be
9884234, and the Sinc of 76 degrees to be 9,986904,

EX 4 MPLE ]I

Letitbe required rofind the Sine of 40degrees, ;0 minutes.
Firft, you mult find 40, 30 (which is 40 degrees 30 minates)
in the firft Column, under the letters D. M. and againft it you
(hall find 9,812544,which is the Sine of 40 degrees,30 minutes.

Alfothe Sine of 62 desrees 10 minutes, will be found to be
9,946604,and the Sinc of 86 degrees 30 minutes will be 9,999189,
and in chis manner may you find the arrificial Sine of any number
of degrees and minutes exprefled in the Table,

PROP. IL

AnySine being given , tofind the number of de-

grees and minutes thereunto belonging

EX AMPEE,

| Et 9,86647¢bea- Sine given, and let it be required to find the

degree and minute of the Quadrant anfwering thereunto. Firft,
feek in the fecond Column amongft the Sines for 9,866470 , and
againft it (on the lefr hand) you fhall find 47 degrees 20 minutes,
which is the arch of the Quadrant an{wering thereunto.

Again, Letit be required to find the arch an{wering tochis
Sine 9,821264, having found 9,82 1264 in the fecond Column un-
der the word Size , againft it you {hall find 41 degrees 30 min.
and that is the arch or degree aniwering thereunta,

@ Bucincafe you have a number given which you cannot ex-
a&ly find in the Table,you muft then in ftcad thercof,take the nee-
reftin the Table. Asif your number given were 9,67585 9, if you
look in the Table for thisnumber it cannot be found there , but the
neereft thereunto is 9,676328 , which is the Sine of 28 degrees
20 minutesswhich you muft rake inftead chereof,

THE
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The T able of Sines |
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e T Sines (e OIL,,.HOa-S (

D. M.\ Simes | 8 o|9043555 1 1019“}4"}7 29 ‘
“05 © 0y 0%000S 10 | 05152451 l 20 9:“!“}9?,5;} E |
i 10 | 75463726 % g’lﬁllr"} ‘ 309453342 | |
i hodee SRR
30} 7:940942 40 9,17807 iy 0 9,‘]61?%_1 a ':
| 40 F,l‘(‘i?;’”“ 50 .},[.\'{‘.‘hti y '0 bJ)_*[jS)',Z '] {
|!| 50 b"l(l l;\l 5 \93 g}-::: : 7 16 9’_*60‘1.;1.-.) ! I‘
{ - [ ..;i 551 - £5 9,‘1"-4'\:} a5 gﬁ-,'.qll i| }

I 0 | 8,308794) 20 1 9,209992 30| 9,478 _‘}q '

| —\L\It‘;: 607 i1 10 9;317"L:?i 40 9)43?';_2‘_ !

"’“*’9',{% 40, 91325092 | 50|9:486075 | .
e O 7 B
'_YU:S\;O‘;"_"]' 9(3?0 |1\ 10 9'}45}‘;‘51 |

2 0]8,542819 ks wiy,z-if'?v‘i 20 9,-197““f‘
L 10 | 8,577566 20 9,1537f: 20 | 95501476
20 '-.'s"“",h_’ :‘-." 30 }.26‘“(1': | 40| 9905234 I
o |8,639679 401 9,267395) || Sotg,wwsi .
PO R R Pha |
| h,é:atf)l e ,0 95280599 19 v 9),).1(, 04 |
1453 bt s 9,287048| 20| 9519911 | l
loiij-}?"l}“'j'f 20 9}1)31}}9 30 9,52:"}‘)3 |
20 5‘)3'-;‘?”_]! 105.}, 9955§| 40 | 9527046 | ]
~'<“;E>;’:bj,(.'_;?; 40| 95305% 1a.| 509530565 .
| 40 | 5500555 1 50 i‘)”““m- 10 09334052 |' i
,]b,‘»r; (2 0,9,31787 s 9,537'(5‘75 | ‘
4 ICIS'..!"“T; 10 9,;‘;%“’ 20 | 9,54°95 L !
TQ[S,-.\'5={="\‘. 20/ 9,329599 30 (9,544325
i 5,8;:;.-.5\'] 30 ,_,,‘35,17] 40 ' 9,547689 |
:“is’wo} 40 | 934099° 50.| 95351024 |
40, 8,919404) 50 | 92346579 21 0{9,554329 |
(o !l”‘/"l o | 13 019)3$26bb 10 Q,Si?gcd 1
5 D [ a_‘-’!_“.'--f’ ‘r;n:)”ﬁ',?q 24 20 9’560:.53
H_:.',-;»‘_-H.‘)yl 20| 9,362889 30 | 95564075 |
b ;,yos 49| | 20 | 9>368185 40 9’5(,7269\
| ;ol 3,98157 | _;ol,'_:,t?\‘jpw 50, 95570435 |
.‘iolsjg‘)“}‘lgz §0 {))];:10')'?? 23 0 9;5?153‘?
5o 93-“’70'“‘ 14 o 9:3?35?5 * 10 9,57“{“9}
6 i Q:Dl‘»‘ztil 16 9,:b87:' 20 9579777 !
10| 95031089 20 | 93¢ ?.f‘&’? 30 | 9,5820840 | |
20 | 95042625 301 91398600 40 9,585877 | ’
20 ‘.J-.-“-F’:I_Ij"’” 40 9‘40."4\5‘ 50 93538&)0,|
40 | 9,994500 50| 954082 %! 123 . 0]9,591878
3D 19507 3485 5 o|941:99 | 1009:594842
7 0|oP85804 10| 9417684 | 20| 9597783 | ,-
BN b | 209422317 30 | 9,600700 |
2019,10599: ¢ :0 9,_}163~~99| 40 | 9,603594 5 '
ST 509 ] | 95431439 50 ):fuo]" '
_} 9,{ﬂ§||-.f! [ 501)11'3591“'
5O 19134470

-
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The Table of Sines.
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- o

D. AM.| Sines D- M| Sines |
24 095609313 32 ©|gy724210
10 9,’611[48 10 9,?161‘L$
30195614944 201 ,728227
30 9,617727 ;ulg,-,';mm
40 | 95620488 40| 9,732193
50 | 9623229 - 95734157
a5 © 9,025948 33 9y736109)|
10 (95628647 10 _),?55C‘-ﬁ"i
20| 9,631320 20| 95739975
30| 95633954 30 95741889
4019,636623 0‘93?43791
50{ 9639242 0! 9y7456¢3
é 0| 9641842 24 09747562
10| 95644423 [ 10]95749429
20 95646984 @ 19,751~8+
3095649527 | 3019,753128
40195652052} 40 91754960
50| 9:654558 50| 95756781
17 09657047 35 ©]g358591
10| 9659517 10| g,76039¢
20 96619?U| i 30 | ;762177
j0 | 95664406 | 30 9,7:?;954
40]9,6653r2xp ' 40 9,76§?1L-
50, 95669225 59195767474
.8 ©|9:671609 36 ©19,769219
10 | 99673977 10{9,770952
20 9,670328 269,772675
301 9,678663 30 9,774388
401 9,680982 40‘97760\,
50| 9683284 5o 9,77778!
29 9985571 37 ©| 9779468
10| 95687842 10, 9,781134
20 | 9,69c093 20 9,’;83796
30| 95693336 30 9,78 4447
401936945(’4 {;,7 86088
50, 9,696774 50 1 95787710
10 0 9,09597cC . S 9)7"‘9 “}]i
10| 9,701151 1019790954
20195703317 10 (91792557
30 Ly70 1%69 ;0‘;9,794149
40| 9797600 4019,795733]
501 95799730 50 9,797307
31 ©l9,711839 19 019,798872
10]5)-,?[;"1)2'5 10 )bun_+ 7
':'1,5;1.3011 o l);}'0197
30 v,7l.‘>th5} 30! 6,.803510
90,7201 4 40| 9,805038
50 9a722101

§0' 9 ;806 557

DM

‘-';m §

.-.I.D

43

45

46

47

8] D8067
Ie 9,899;69
20 1 9,81 c06)
;Ol\'),f"l:jq;‘_
40 | 9,814019
50, 95815485
0{9,816943
10, 95818392
20 9,819832
30 19,821264
40 | 9,822688
$6 i 95824104
01{.‘,811511
10,;33 26910
20 | 9;828301
20, 9, 829682
4-‘Jlg:3%$21c58
50195832425
0{9,833793
10 [ 9,835134
20| 9,836477
3019,837812
0]9,839140
50 918‘40‘}5‘)
9,841 771
9,643079
9,844372
30 | 9,545062
40 ).,3;6)1.4
501 9,848218

9,849485
10| 9,850745
20| 9,851997
30195553242
40 1 9,954489
50| 9,855710
©19,856934
10| 9,855150
20 | 9,859360
399360562
40 93361;}'5?
50| 9,862046
019,864127
10, 9,865302
20| 9,866470

30| 9,8676731

20

40 9,868785

5O 9769933
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The Table of Sines.

|
D. I}' Stnes D. M. S'f'n‘, D. ﬂ.f £ ‘u’)r_r 1
_;}b o 9,3?10?, 50 0 -)91\5-.!_4 '64. o L))w,{]l'.)\) |
) o] {),871205 10 | 95919424 | E IOII 9954174 |
20 | 9,873335 20 93)"l‘i"68| ; 20 ),954%ﬁ !
.‘0'9,87415{ 301 95021107| [ _-30' nl)S'j:]B\‘gl'
40|9,87557} 40 | 9,921949; 401929560838
50! 9,876¢ 7“ 50 | 9,922768 50 | 92956684
49 0 [98777°% 57 0‘919'-'3‘-91| g5 ©]995727°
1 10 c"15?5375 1019,924409| 10] 93957862
! 20) 9,.87996 o 9,9:5_12:| 20| £2958445
| 2019881045 30| 9,926029 30 | P950023
r 40 Q,Hb 127 4“.9’19 26831 . 40 9?95‘9596
\ 50 .,o* 2191 l 9,92 ;}.,a *-!l | 50'9396016:}- |
k3e=i® ):5"4 34 5% 9,91 34""1 lsg ©| 99060730
] 10 85311 10l9,02 )10}': ! 1019,061290 \
10'9,5*6 61 20 1 9,9299%9) | 20| 9,961846
| 10 9,387406 30 1 g,93¢7¢ ‘51 0_9,952393
.}0.9,*3‘-}44 49| 9,931537 10 ' 95962045
sol 9589476 50| 9;932304 i 9,963488
| ST o]9890501 59 019y933066 lé}’ \),,61016 |
! 10| 9,891522 10 | 9,933822 IO[S' 4964560 |
! 20 9,301536 20 91934574 20, 95965090 |
301 9,893544 30 9,93532C 30| 9>965615 |
40 19,89454° 40 | 9,930062 40 | 95966136 |
- | 9,895 54° l 59 9936799 50| 92966653 |
52 0]9,%96532 |00 019,037531 68 © ),967166
10} 9,89751¢ | 101 9,938257 10 a967674|
20 | 9,898494 20| 9,938980 20| £>968178 |
30{9, 399467 3019,939697 30 | 5968678 |
40 9,90041 ‘ 49 9:940409 40 19969173 |
sc | 9,901391] 50 [ 9,941116 5017969665 |
53 o 6902349 61 0lg,941819 69 ©|970152
10 §19,903298 19| 0,942517 10195970634
| 20 | 9,904 241 20 | 9,043210 20| H971112
30 (9:995179 30 1 9,943898 30| 9971588
49 | 9,906111 | 40 | 9,944582 40| 95972858 |
50 | 9,907037 | 59] 95945261 5019972524 |
. 54 o) 9907958 62 ©019:945935 | )’9?1956{
10| 9,908873 10| 9,046604 10 :97)44“ ;
019,909752 l 201 9,047269 20, 95973897 '|
30 1 9.910086 391 9,947929 30 | 95974146 |
40| 9,911 584 4°| 9,9485%4) 40| 95974792 |
50 919114?71 591 9,9492 35 50 | 22975283
| 55 ©0)g5013364] 63 0)9,049881] l71 09975670
| 1019,914246 i 10} 9,950522] | 1!1315"99?61:.3JI
{ 20} 9,91 5123] | 20| 9051150 20 | 95976532 |
301 95915994 \ 3919,951791| 30 | 5977956 |
40 | 9591685 0] 1‘”'93 ’5241 9| i 40 9’9??377 E
jo ;:r,r:rl;?;*l_-_.}l [ 9,95 304! ! 50 9:977794 |

e e
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30
,+O

50

10
20

“

20

o

10
20
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9,97861 s'
91979019
9,979419
9979816
9>980208

1 9,980596

9,080980]
95981361
9951737
)u‘\"mv

{ 95982477

9,9H 842/
9,9832 2072
9983558
9:983910|
9984259
0,984603
9,984943
9,98 5280
9985613
95955942

9,1}36587
9986904
9,9871:7|
9,9‘4?5 6|
9,957832)

.),)h\l:g

9398 S-I- ;Ui
):9"’: *7 24

9, 9 9—\-

9,989581 |
9,989860
0,99°134

A
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/
[
|

183
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© ' 6,990404
10| 9,990671
2"'| 19900934
30| 93991193
401 9,99144:
50]9,9916,9

o 93991947
10| 9,992150)
20 | 95992430
20! )., ;91 ((0
{r\hcjyu u-;
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0 ~}:‘)_‘)_€~?11
10| 0,99 i}‘ '
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201

50| 9:994418
o | 99994620
10] 9,994818
20 | g»995012|
20 3995203
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5095995573
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10 9;9959!%
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30/ 9399:3:09.
40 9,996-;?_¢i
50 | 9,996594)

03996751
10 9,996904
2019,9979053
301 9,997199
40| 9,997 341
5019,99748¢

-
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0|9,797614
101 9,997732
20 '9,-.'9;&';:
30 | 99097996
40 ' 9,698106
50 ' 94008232
019,998344
10, 9,998453
20| 9,998558
30 19,908659
40 | 5),x;t.!5:11?§‘{‘
50| 9459885 I

0 9,798941
10 [ 93999927
20 | 95999110
01 9,9699189
40 ’I 9,999165
501 9,999336
0| 95999404
10 | 9,999469
201 9,9995:9

201 949995806
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§O |l):9§‘/o‘ 9 1

93209735
9,99977° |
20| 9,9998 L6
30 I Qs 9/‘)651
-i-n ‘ _)39!-9*—-Lr-'
50 19,999910 |
GI.Q 999934 | |
l 0,999 95‘} .
20| 9,99997L |
30| 9,099983 |

4919999993 |
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I| CHAP. 1L
| The Explanation and Ufe of theT able

of LocariTHus.
':E:N’;:,Hu Table of Logarithms following confifteth of
o two Rows or Columns, the firft of which (namely
() thar cowards the left hand, having the word Num,
l’.\t;‘:;:\'

) at the head thereof) containerh all abfolute num-
1 Jf{i b_crs increaling by a Unite in continual proportion
l %9 from 1, 10 1000. :

| 1In the other Column is placed the Logarithms of thofe abfolute
| numberss which Logarithmsare numbers (o ficted to proportio-
| nal numbers,that themfielves retain equal differences.

l By this Table, the Logarithme of any abfolute number under
| 1000, may bereadily found : Orifany Logarithme, whofe abfo-
lute number exceedeth not 1000, be given, this Table will plainly

difcover what abfolute number anfwereth thereunto. The ufe of |

this Table will appear by the Propofitions following.

BN S - e

| : _ PROP. L
A uwmber being given , tofind the Logaritbme

thereof.

1
l Etitbe requiredto find the Logarithm of 223, Firft, feck
223 in the firft Column of the Table under the word Num.

| ahd ;1g;1init ic in the fecond Column you ihall find 2,348;05; |

1; which is the Logarithm thereof,
| Alfo, Letit be required to find the Logarithm of 6295 it you
' {eek 629 in the firlk Column, againft it in the fecond you fhall find

| 257986515 which is the Logarithm thereof.
|

R T PSRh. 1.
- A Logarithme being given, bow to fiud the abfo:
" lute number therennto belonging.

| Et2,731589 bea Logarithm given, whofe abfolute number
- L you require : you muft firft feek this number in the fecond Co-
| lumn of the Table,under the word Logar , againft which you fhall
| find 539, which is the abfolute number anfwering to that Loga-

| richme.

i @ Buc in this Table , as in the Table of Sines, if you cannot
| find the dire& Logarichm which you look for in the Table,

_‘ you muft take the neareft chereunto,

THE |

———— e —— e =
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The Table of Logarithms.

‘5
3

O o~ vk up B

i Logari th,

0,000000
0,301030

05477121

, 05602060

05698970
0,778151
038‘]5093
95903090
©954242
15000000
1041393
15079181
13118943
I,146128
I176091
Ir204120
15230449
1255272
15378754
I,30I030
I,322219
15342423
1,361728
1,380211
1397940
13414973
15431364
1447158
145462398
1477121

15491362
1,505150
18514
13531479
1544968,
I,556302
1,568202
1,579783

1,591065
E,602000

1,612784
15623249
1,63 3468
1643453
1365311 2
1,662758
1,671098

1681241
I ,690 196
1,698970"

.__51
52
53
54
55
56
57
58
e
| 60
| 61
| 62
| 63
| 64
| 65
66
Hh
| 68
69
70
‘71
72
73
74
75
76
77
78
l 79
o
81
82
33
34
85
85
87
88
89
90
91
92
93
94
95
96
27
98
99
100

Num.| Logarith, |

1,716003
15724276|
15732394
1,740363
1,748188)
1,755875
1,763428
I)??”E‘jﬂ
1,775151]
157553 30
15792392
1,799341
15806180
l;b'l:gl;
1819544
13?4100?5
1,812509
1,838849
1,845098
1,851258
1857332
1,803323
13869233
1,87506
1,880814
1,886401
1,892095
1,897617
1,903089
1,908485
1,913814
1,919078
1924279

1,707579)
|

1,920419],

1,934498
1,939519
1,944483
15949390
1,95 4342
1,9590.11
1,96 3788
13965-{83
1973128
1597774
1,982271
1,986772
1,991226
1995635

2,00000 of

Num

101
102
]l’}‘?
104
Lo§
kob
107
108
109
110
Il
112
112
114
11y
116
LL7
118
119
120
| 121
122
123
124
12§
1:6
127
128
129
130
1_;1
132
133
134
135
136
137
138
139
]..}O
141
l.ql
143
144
145
146
147
l.;t‘.
149
150

S e
25004321
2,110361!0
11,01283?
2,01703 3
2,021189
2,025306
2,029;84
2,033424
24037426
2,041393
2,045323
2,049218
2,053078
2,056 go§
2,0606 48
2,064458
2,068186
2,071882
2,075 547
25079181
2508278
2’086359
23089905
2,°93422
2,096910
2,100371
2,103%04
2,107209
2,110589
3113943
3,117271
2,120574
25123852
,127105%
25130334
2133539
35136721
253139879
2,143015
2,140128
2,149219
2,152288
2155336
2,158362
‘1,161368
13164353
2167317
24170262
2,173186
2,176091
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Gy
152
I53
154
I55
156
l)f
153
159
160
101
162
163
1(}.].
105
160
1067

168
J 169

) 172
173
i/4

17u
| 177
| 178
R
[ 180
'.'51

193
154
185

167
1ud
Q1)
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1-/1
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196
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| 8
| 199
J 200
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The Table of Logarithmsu

78977
2,118 44
'li‘li-f S0
1:["|")‘31,:
2190332
25193 125|
2,195 f‘\’.f;.‘}
25198657
25201397,
:,.',1}.f [ 19
252068 ‘.{:j

[ ]
23209515
2212187,

x'-

214544

2 2174\ 4
2> :.‘L,[Ju
21223716]
322 0f
S;q)!
;g,'z.z",:bx 7‘;
24230449|
2,332996|
25225528
2,238046
2924054
24243038
25245513
2,°47973
2,250420
25252843
25255273
?,:q'}?l‘h;;

220051
- Q
2,27184
Z?I'I-F'I}L

2,292256|
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2,303196
237053451
2,307490|
2 1\‘) v ‘
_‘1111_‘\_“
,..,jl\:.“u}

‘3 L SI.}?U

4 KR Ry
w

©444|
2 w}-"l';,
31**[‘“}'3)’:
253406 353
2y ‘*"3“5|
23350 2435|
213521832|
23354108
‘“?S""o‘{‘l
13351915]
z=~59831
('7”.|
1)363(»‘11;

‘-.7(;7;‘
,*:r‘; ..)\
;,:80;11!
1:?32[‘1?r|
25383815
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,;3:)[(‘:{:
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297
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| #2436163

it

2,399674
“"1'”} ) §
25403121
2,404834
21496540 |
\i]b"\y [
1"“9)1'
~141I(.19
2,413299
3414973
23;[-1(1(1.{.'[
2'1.}133‘“!
3419956
2,421604

23422246 |
2);}14{55_‘
23326511
2428135

2429752 |

i
|
LFQH,;.’
|
|

22431364 ¢
b 2433909 ]

434569

ﬁﬂ-‘?; ook |
2439333 |
24440909 |

fa'ﬁlﬂ?b’c’ |
5353318 |
%454°45 |
2,450 165 |
2,459889 |
254593912 |
2,460808 |
2:462393 |
p ] 1d""§‘]3
2,465383 |
2,466868 J
2,468347 |
2,460822
2,471292 J
35472756 |
2,474216
31475671
2,477121
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The Table of Logarithms.

Lﬂtrub‘

-dj"ﬂ(ﬁl
-,_}‘\Ll\‘\.?
2481443
2,482874
2484299
24,3857 21
2,487138
2,438551
2,489958|
2,491362
2,492760
25494155
25495544
2,496919)
2,498311
2,499687
2,501059|
2,502427
2,503791
2,5C5149
2,506505
23507856
25509203
%5 10545
1:ﬁ1[88;
2,513218
2,51454%
2,515374
2,5171g0
2,518514
11519823
2,52113
23522444
“'}3“1?-}('
e’ s 5045
25,5263 H)l
2,517629 l
.“)mh
3))33[‘))
-5\"“9
23532754
23534010
2,535294!
2:53@i53'-
335373191
135)‘?9?6{'
205403 29
2,541579]
2,542825]
2,544068

,Nmﬂ } L Lm{r.u :rf‘r

ETL
352
353
354
355
356

357
| 348
| 359

360
| "61
| _?.62
363
364
{ 365
366
367
368
369
370
371
372
373
374
375
376
\ 377

378
| 379

';.SU

331

382

383
| 384
385
386
387
188
389
390
| 391
| 392
|

393
94

|

e e —— —
_— —

2,5453 O?
3a5~|"34?'
1’54?775';
2,5 '}900”
2555022 b|
2415% ’449|
2,552668
z:ssgSSgi
2535¢ 9+|
133\6 "Pr‘\g
235557507
2,558709
23559907
25561101
2,562293]
2)5624:}:‘[
24564660/
2,36;1&4'&'
3,5(‘7.)1%
2,568202]
2,569374
25579543
24571709
2)37“8?3
29574031
z,j'}'SlSH
2,576341
24577492
2,578639
2,579784
2,5809125
1,582(‘.63
2,583199
2,584131
2,58 5461
2,580587
2,587711
2,588832
2,589949
2,591065|
2,592177|
2,59328¢
»3594393
":5‘)5495|
)5‘)65)7’
2597995 |
2,598799
9-’599883
2,600973
13001O59.

" gor
402
493
4°4
405
400
497
408
.:f.'.‘i..)
410
411

-]

o
|
3 l f)ibt\.i.‘.‘}

——— S

:"\mm lL g;emﬁ-

2,003144
l:,{m.;::c}
25605305
2,006 331
\2,697455
2,608516
1 _')F;l;‘.,}j(,.}.;
iz,{nluﬁoo
2501 ’733
2,61278
2,6 1-»8..}1
~>61‘58?7
2)015959
2,61 7000

A 619)93
2,6120136
2,621176
: 022214
z,b:g :4\9
29614282
2,025312
1,01¢.343
1,6-17366
2,028189
g.’(‘.g: }09
25030428
29371444
2032457
2033468
25034477
2,635484
25636488
2,037489
24638489
2,039486
2,6404381
2;°41475
2,042 465
25943453
2,044439
‘2)645 12
2364()404
2,047383
I'l-,ﬁ«}b'ﬂ.‘(_}
2649335
2 650303
25651278
2,652240
:,653215
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L1y 3. Trigovometrit. 7
: i !
TheTable of Logarithms. |
Num, | Logarith,| | Nuws. | Lagarih.|  Num | Logarith: |
451 | 24654177 1e) \ 2,699338 | 55T 25741152 |
452 | 2,655138| §O2. || 2,700704 | §520 | 25741939 |
453 | 2,656008| 503 | 2,70 1568 | 353 125742725 |
454 | 2657056 504 | 24702430 5541 25743599 |
455 | 23658011 505 | 2703291 | 5551112744293 |
456 :,Gq.ﬁ‘gés! §O06 | 2,704151 §56 | 25745975 |
457 | 24659916 507 | .2,705008 557 | 25745855
458 1 2,660865% 508 | .2,70586%4 558 | 24746634
459 | 25661813 509" | | 25706718 559 | 25747412
460 | 2,662758 §10. [ 2,707570 §60: 1 2,748188
461 | 2663701 511 2,708421 §61 | 25748063
462 | 1.664642 §1a 24709269 562 | 2574973
463 ( 25665581 §13 | 2,71011% 563 | 25750508
464 | 2,666518 [ 514 | 2,710963 564 | 2,751279
465 '} 2,667453] | 515 L 2,711807 5§65 | 2,752948
466 "2,668335i l 516 ] 2,712649 566 2'753816
467 | 2,669317 s17 | 2,72 3491 567 | 2,75 3583 {
968 | 4.670246 518 [ 2,714329 568 | 25754348
| 469 | 25671173 519 | 25715167 569 | 25755112
470 |2,672098 §20 | 2,716003 570 l 2,75§875 |
475 1°2,673021| 52l |.2,716838 §7T 1 2,756636 |
472 1 2673942 522 | 2,717671 572 | 2,757396
473 2,6?_}36| §23 1’?185{31 $73 2’758155
474 | 24675775 524 | .2,719331 574 | 25758912
475 | 25576694 525 - [.2,720150 §75 4725759668
476 | 2677607 526. |-2,720986 §76 1 25760422
477 F 2,678518 527 p-2,721811 577 | 35761176
478 | 2,679428 528 § 2,722634 578 125761928
479 | 2,680336 529 }.2,723456 579 | 25763679
430 4 2,681 241 5§30 ' | 25724276 580 ! 25763428
43E | 2,682145 3T - [:3,725095 581 | 2,764176
482 | 1,683047 532 |.2,725912 582°1 2764923
483 ) 1,683047 533 (12726727 583 | 3,765669
434 1 2,684845 534 {.2,727541 584 125766473
485 | 2,685741 535 ' |.2:728354 §85 | 25767156
486 | 2,686636 536 |.2,72916% 586 | 25769858
487 | 2,687529 537 1.25729974 587 | 2,768638
458 0 3,688419 538 < |.2,730782 588 1125769377
439 |2 1,689309 §39 1.2,731589 s89 {la7701Ys
499 | 2,6g0196 540 |.2,733394 §99 | 2,770852
[ 49% '} 2,691081 540 §.25733197 §9° | '2,771587
| 1492 .2,691965 5491 1.25733999 §9% 1°2,772332
| 493 | 2692847 543 | 2:734799 93 12,7308
| 494} 2,693727 44 425735599 $94 | 2,77378¢
| 495 }.2,694605 545 | 25736397 §95 | 2,774517
i 496 13695483 546 - 1. 25737192 5906 I 13775246
| 497} .2,696356 547 |- 25737987 597'] 2775974
| 498 1 2699229 | 548 2,738781 598 | ay776701
999 | 2,698101 | 549 | 739572 599 | B17P47
500 | 2,69897¢ | 560} 25740363 | 600 | 2,778151
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The Table of Logarithms.

Nam,

6o1

602
603
o4
605
606
607
608
609
é10
611
612
613
614
615
616

618

6132

628

642
643

6..1.1
646

647

649

650

Lug.zri:b.\
2,778874
21779596
25780317
1 2,781037
2,781755
2,782473
2,783189
1,78390
2,784617
2,785329
2,786041
2,786751
25787460
2,788164
2,788875
2,789581
2790285
25790988
2,791691
2,792892
2,793092
1,793791
2,794488
2,795185
2,795880
3,796574
25797268
25797959
25798651
1,799341
2,8000129
2,800717
‘2)301404}
2,802080

2802774
2,803457
2,804139
2,804821
2,805501
2,806179
\ 1,8065 58

2,807535
2,808211

2,808886
7,809559
2,810233
2,810904
2,811575

2)8122455
2,8129131

Nuwm, ! I;o‘gz_:_rirb.

651
652
653
654
655
656
957
6;8
65-9
060
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
630
681
682
683
684
685
685
657
688
689
690
691
692
693
694
695
696
697
698
$99
700

2,813581
2,814248
2,814913
2,815578
24816241
'1,81 6904
1,817565
2,818226
2,81 8885
2,819543
2,820201
248208548
2,821514
2,822168
2,822822
253234?4
2,824126
2,824776
2,825426
2,826075
2,826723
2,827369
2,82001¢
2,8286¢9
2,829304

12,829947

2,830589
2,831229
2,831869
2,83 2509
2,833147
2,833784
2,834421
2,835056
2,835691
2,836324
2,836957
2,837588
3,838219
2,838849
3,839478
2,840106
2,840733
25841359
2,841985
2,842609
2,843233
2,843855
2,844477
2,845098

7oL,
702"
7°3
7°4
705
706
7°7
708
799
710
AR
712
713
714
715
716

17
?;13
719
720
721
722
723
74

iy
3:6
| 737
728
739
730
P3x
733
733
734
735
736
737
738
739
7490
741
742
743
744
745
746
747
748
749

739

Num. | Lo, qsfwr_ﬁ'_._

2845718

2,846337

2,846955

3847573

2,848189
2,848805

2849419
2,550033

2,850646

2851258

2,85186¢9
2,852479
2,853089
2,853698
2,854306
2,854913
2,855519
2,8561 24
2,856729
2,857332
2:857935
2,858537
25859138
2,859739
2)861‘!3 38
2,860937
2,861534
2,862131
2,862728
2,863323
2,863917
2,864511
2,865 104
2,865696
2,866287
2,866878
2,867467
2,868056
2 868643
:)86923 2
2869818
2,870404
2,870989
2,871573
2872156
2,872.739
2,873321
2,873902
3,874482
2,875061
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The Table of Logarithms.
Num, | Logarith. | Num. | Legarith. Num. 1 Logarith.
751 2,3756391 8ot \ 2,903633 ‘ 851 |2,920929
752 | 2,876218 802 | 3,904174 852 125935439
753 2,876795/ 803 | 2,994716 853 12,930949
754 | 2877371 804 | 24905256 854 | 3,931458
755 | 20877947 805 | 2905796 855 | 2931966
756 | 2,878522) 806 | 2,906335 856 | 2,932474
757 ] 2,879095, 807 | 25906874 8571 2,932981
758 ! 3,870669 8o3 2,007411 8585 | 25933487
759 | 2,880242] 809 | 25997049 859 [2,933993
760 | 2,880814 810 2,998485 §60 5,9;4498
761 | 2,881 385/ 81t | 2,909021| | 861 | 3,035003
762 | 2,881955! 813 |} 2,909556 862 | 25935507
763. | 2:882525 813 2,91005 1 863 |2,936011
764 | 2,8%83003 S14 2,910624 864 125036514
765 ) 2,883661 8rg. | 2911158 | 865 | 25937016
766 | 2,884229 816 | 2,911690 866 |2,937518
767 | 2.884795 817 | 2912222 867 [ 2,938019
| 768 | 2,885361 818 | 2,912773] 868 | 2,938519
{ 769 | 1,885926 819 | 2,913284 369 |25939019
770 | 25886491 820 | 2,913814 870 | 2,939519
77% | 2.887054 821 | 2,014343 871y 2,940018
772 z;fiﬂjrbry 822 | 2,914872 872 | 25940516
773 | 2,88817¢ 823 | 2915399 873 | 25941014
774 | 25888741 824 23915927 874 | 25041511
775 | 2889302 825 | 25916454 875 |2,942008
776 | 2,889862 826 | 2,916980 876 1 29425904
777 | 2,890421 827 | 21917506 877 |2,942999
778 | 2,890979 818 | 2,918030 878 12,943495
779 | 2,891537 829 1y 20918555 879 |2,943989
780 | 2,8902095 830 | 25919078 880 [ 25044483
781 | 2,8026%1 831 | 3,919601 881 | 2,944976
732 1,8‘);10? 3;1 2920123 852 2,945468
| 783 | 2,89376: 833 | 2:92064s 883 12,945961
| 794 | 2,804316 834 | 24921166} 384 12,946452
\J 785 | 2,804:69 835 | 20921686 885 |7,946943
| 786 | 2,895423 836 | 2,922206 836 | 2947434
787 | 2,895975 837 | 2922725 837 |2:947924
788 | 2,896526 838 | 2,923244 888 125048415
789 | 2,897077 839 | 24923762 889 |2.948902
790 | 2,897627 840 | 24924279 890 |2,949390
791 | 2,8981-6 841 | 25924796 891 2,949878
792 | 2,808725 842 2,925312 892 ;950365
79311 2:899373 843 | 2,925825 893 | 25950851
794 | 2,899821 844 | 2,926342 894 [2,951338
795 | 2,900367 845 | 2,926857 895 | 25951823
796 | 2,000913 846 | 24927370 896 | 3,952308
797 | 2,0901458 847 | 2,927883 897 | 2,952792
798 | 2,90:003 848 | 2,928396 808 | 239531276
| 799 | 25902547 849 | 2928908 899 953759 |
_ 800 2,903089 850 | 25029419 900 | 2,954243




Triyonometrie.

The Table of Logarithms.

“Num.,

901
902
903
904 |
ooy
906
90

908
909
910
911
912
913
914
or§
916
217
918
919
920
931
0132
923
715
915
926
917
928
979
930
H3
932
933

Logarith.

25954725
2,955207
2,955688 |
25956168
2,956640
2,957128
2,957607
2;958086
2,958564
2959941
2,959518
23959995
25960471
2,060946
2,061421
2,06 1895

2,062369 |

2,0628412
2,962315
2,063788
2064259
3,064731
2,965202
%,965672
2,966142
2,06661 1
%,967079
1,967548
7,968016
2,968483
2,968949
7,969416

2,96 9882

934

2,970347

Num.

] Ln‘qarir}:,

935
936
937
938
| 939
‘ 940
o4t
| 942
| 943
| 944
' 935
9.1,6

.

| 948

0
|
Q

B
-
d

2,970812
2,971276
2,971739
2,9731303
2,972666
2,973128
1,973589
2,974050
2974512
2,974972
25975432

2,975 891

2,076349

2)976808 ‘
2,977366 |
2,9777%4 |
2,978 181
2,978637
2,979093

| 2,979548
2,980003

2,980458
2,080912
2,081366
2,981819
2,982271
2,9827123
2,983175
:,93 3.6 26
2,984077
2,984527
2,984977
2,985426

Num. | Logarith.
968 | 2,985875
969 | 2,986324
970 24986973
971 2,987119
972 | 25987666
973 2988113
974 | 2988559
975 | 29989005
976 | 2989449
977 | 2:989895
978 | 2,990339
979 | 2:999783
980 | 2,991216
981 | 2,991669
982 | 25992111

| 983 | 2992554

984 | 2,992995
985 ! 2,993436
986 | 2,993877
987 | 2,994317

988 | 2,994756
989 25995196
(990 | 2,995635
991 | 2,996074
1992 | 2,996512
(993 | 2996949
o094 | 2997386
995 | 25997823
996 | 2,998259
997 | 2,9098695
098 | 2,999133
999 | 22999565

1000 | 3,000000

CHuapr.
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i CHAP. 11L
\Thz ufeof the Tables of Sines and Logarithmsin
tie refolving of Plain Triangles.

winmaay Efore L come to fhew how the quantity of the fides !
e )2 and angles of any Triangle may b: found by help of |
® the former Tables s itwill be convenient firft ro de- |
} liver thefe following confiderations and Theoremes, |
3 as neceflaries thereunto,
1 A Triangle isa fizure
| confifting of chree fices and

, Q | |
| ! : =5 i - i
| three angles, as is thehi- / \ _ ‘
| / . ,
|

sure D BC. | ,
| 2 Any two fides of a \ ' |
| Triangle are calledche fides / | |

[ of the anj_',h: comprc‘ncndcd / \ I’; 1
| bvthem , as thefidesCB / Y o
) & ) it .
and D Bare the fides con- ;= "‘\?3 |

taining the angle C B D. , !
3 The meafure of an An- : l

gle, is the quantity ofanarchof a L_Zirc!c dc-[:_;ribcd on the angulay

| point,and cussing both the containing ﬁ.dlrti of the fame angle,as in

| the Triangle following, thearch C B, is the meafure of the angle

| arA: thearch K D is the meafure of theangleat E 5 and the arch

| F G is the meafure of the angle at H 5 each of thefe arches are de-

1 fcribed on the angular poinfs A,H,E, and cut the containing fides, ‘

1 A

t
\
|
|

| B |
! |
E |

f -
1 ; K [
' g }
l ST 1|

‘3 e ~
L e a\pae s
1] Pn— — i e - |
Cr i3 ‘1'?, |
4 A Dcgreeis the 360 part of any Circle. : \
s A Semicircle containeth 180 degrees.

6 A Quadrant containeth go degrees, |:

§ The complement of an angle leffe then a Quadrant,is fo much |

| as thatangle wanteth of go degrees, asifthe angle H A E {hould '

contain 50 degrees,the complement thereof would be 40 degrees, |
8 The

forif you take 50 from go there will remain 40.
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|
'
|

|
i
|
|
|
[
|
|

| complement of the other two to 100 de

| tion one tothe other , as the Sines of the angles oppofite to thofe

| in fuch proportion to the fide A B, as the Sine of the angle C AB

T rigonometrie. L1z 3.

8 The complemintof an angle to a Semicircle,is the remainder
thereof to 180 degrees. _

9 Anangleiseither Right, Acute, or Obtufe,

10 A Right angle is that whofe meafure is a Quadrane,

11 An Acute angle is lefle then a right angle,

12 An Obtufe angle is greater chen a Quadrant,

13 A Triangle iseither Right angled, or Oblique angled.

14 ARightangled Triangleis thar which hath one right angle,
as the Triangle A HE is right angled at E.

15 Inecvery right ;lllglllt‘d '[‘I‘ianf‘_{llc , that fide which fubtendeth
or lieth oppolfite to the right angle, is called the Hypothenufal,and
of the other two fides,the one is called the Perpendicular, and che
other che Bafe,at pleafure,but moft commonly the fhorteft is called
the Perpendicular;and the longer is called the Bafe. So in the for-
mer Triagle, the fide A His the Hypothenufal, HE the Bafe, and
AE the Perpendicular,

16 Inevery rightangled Triangle, if you have one of the acute
angles givensthe other is alfo givensit being the complement there-
of to go degrees. Asinthe Triangle AH E , {uppofe there were
given theangle A HE 40 degrees , then by confequence the angle
H A E muft be 50 degreés, which is the complement of the other
to 9o degrees.

17 Thethree amgles of any right lined Triangle whatfoever,
are equal totwo right angles, or to 180 degrees ; fo chat if in any
right lined Triangle, you have any two of the anglesgiven , yon
have the third angle alfo givens it Keing the complement of the o-
ther two to 180 degrees.

w——

A B

Soin this Triangle A B C,; if there were giventheangle B A C
3}0 clcgrucf,al}d the aﬁgJ? ACB 130 dcgrcéﬁ,l {av by CD;ﬁ'i]uchcc
there is alfo given the third angle ABC 20 t};‘gr;'}('s : !_tb“_”g o
y ] ) e grees: or,the two :ri\(.“ an-
€ o jnd 1 30being added togechersthey make 160, whicbeing
ABC, ains 20, the quaneity of the third angle

15, plain Triangles "Vh‘“fo?vcr, the fides are in propor-

fides. Sointhe Triangle ABC, the Sing of theangle AC B is

15 to the {ide B C,and {o of any ocher.

CHAP.
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CHAP.1V. |
| Containing the dottrine of the dimenfion of right |
| lined T riangleswhether right angled or oblique
\ angled, and the [everall Cafes therein refolved,
J both by tables, and alfoby the Lines of Artificiall

Numbers, Sines, andT angenss.

Aving in the foregoing Chaprers of this Book explain-
d cd and thewed the ufe of E}IC‘ Tables of Sines and Lo-
¢ garithms,and alfo delivered divers neceflary Theo-
rems relating to the menfuration of plain Triangles, I

SR comenow to thew how a plain Triangle may be re-
folved, thatis, by having any three of the {ix parts of a plain Tti-
angle given, to finde a fourth, bothby the Tablesof Sines and
. Logarithms, and alfo by the lines of Artificiall Numbers, Sines
| and Tangents on the Index of your Table, fo that when your
Tables are not ready at hand, Efou may make ufe of thefe Lines

which will {ufficiencly fupply the want of them.
In all the cafes following, I have made ufe but of two Triangles

for Examples, one righ angled, and the other oblique angled, buc
in either of them [ have exprefled all the varieties that are neceffa-
| xysfo thatany three pares being given in any of them, a fourth may
befound at pleafure,

II
@
| ¢
B
|

!

{

A

The feverall cafies of the right angled triangle will beft be appli-
ed in the taking of heights, as 1s (hewed in the néxt Book, and the
oblique angled Triangle for the taking of diftances there alfo
taught; fo thac if the line C A in the right angled Triangle wetre 4
Tree, Tower, or Steeple and that you would know the height
thereof, you muft obferve with your Inftrnmerit the Angle C B A,
and meafwre the diftance BA 3 fo have you inthe right angled
Triangle A BC the Bafe A B, and the angle at the Bafe CBA,
then may you ( by the 1. Cafe ) finde the {ide C A; whichis the
beight of the thing requited. L

L Ia s

————— -
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| Inthe refolving of plain Triangles, there are (everall Cafes, of
| which; Iwill only infift on thefe thathave molt relationto the
work in hand. And firft,

Of Right angled plain Triangles.
CASE L
Ina vight angled plain Triangle, the Bafe and the

angle at the Bafe being given, to finde the Per-
pendicular.

| IN the right angled Triangle following A B C,there is given, the
I L Bafe thereot BA, 400 foot and the angle atthe Bale CB A 30
| degrees, and it is required to finde the perpendicular C As

Now becaufe the angle C B Aisgiven, theangle BC Ais alfo
given 3 itbeing the complement of the other to go degrees ; and
theretore the angle BC A is 6o degrees, Thenrto finde the per-
pendicular C A, the proportion is,

As the fine of the angle B C A, éodegrees (whichis) 95937531

Isto tne Logarithm of the fide B A,400 foot(which is)i,ﬁozosg
Sois the fine of the angle C B A 30 degrees (which is ) 9,698970

the fum of the fecond and third numbers addc-d_-':a,go (029
the firft number {fubftracted from the fum--g,937531
To the Logatithm of the fide C A ( which s ) 25363498

The neercft abfolute number anfwerin% to this Logarithm 1s

; : gar |
231 fere, and chatis the length of the fide C A in feet, which was
the thing required,

A generall R ule,

Inall preportions wrought by fines and Logarithms, you muft
obferve this for a generall rule, vsz, toadde the fecond and ‘third
numbers together, and from the fum of them to fubftrac che firft
number; {0 {hall the remainder anfwer your queftion demanded,
as by the former work you m 1y perceive, where the Logarithm
of the fide B A 2,602059 (whichis the fecond term ) 1sadded to
the fine of the angle CB A 9,698979, (whichis the chird term )
and from the {um of them ( namely from 12530103 4 is fubftraé-
ed 9,9375 315 the {ine of rhe angle B C A,which is the firft numbery
and there remaineth, 2,363498> which is the Lozarithme of 231
almoft, and that is the Jengeh of the fide required in feet,

Tl'lc
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following as will plainly appear.

7C
g Sy

/s 231
/’/ -y
.“'90 &

>d

B =3¢ ; 4_00 _&

How! to perform the fame work, Dy the lines
of Sines and Numbers,

Thefe kinde of proportions are wrouglhit more eafily b?; help of
the lines of arcificiall Numbers, Sines and Tangents on the Index
cfyour Table, and exaé enough for any ordinary occafion, for the

propersion being,

As the fine of the angle BC A, 60 degrees,
Is to the Logarithm of the fide B A 400 feet;
Sois the fine of the angle C B A, 30degtees,
To the Logarithm of the fide A C 2 31 feer, ferd.

. Therefore, it you fet one foot of your Compaffes at 6o degrees
10 the line of Sines and extend the other foot to 400 in the line of
Numbers; the fame extent of the Compaffes will reach from the
Sive of 30 degrees to 231 in the line of Numbers, which is the
lengthofthe fide A C,whichwas required

Or otherwife, Extend the Compaffes from the fine of 30 de-
grees to the fine of 60 degrees, in the line ofSiIICS, the fame ex.
tentwill alfo reach irom 400, in the line of Number 510331 as be-
fore, And thus by thefe Artificiall Lines, the work is much abres
viated there being nced neither of pen, inke, paper, or Tables,
but only of your Compafles.

M3 ‘ CASE

L

The fame manner of worke is tobe obferved in all the Cafes |

83
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’ CASE 1L
Tbe Bafe, andthe angle ar the Bafe being given,
t0 finde the Hypotheunfall.

N the fame Triangle AB C let there be given (as before) the
IBa{c A B 400 foor, and the angle ABC 30 degrees, and lec ic
be rcquircd to finde the Hypothenufall B C_. Now becaufe the
angleC B A s given, the other angle BC A 1s allo given, and the
proportic—n is,

As the {ine of the angle B C A, 60 degrees 9,9375 31
Is to the Logarithm of the {ide B A 400 feet, 2,602059

So is the finc of the apgle C A B 9o degrees: 10, 000000

] the fum of the fecond and third numbgs added--12,602959

the firft number {ubftraéted from the {um--9,937531

To the Logarithin of the ide B C: which is, 2,665428

The abfolute number anfwering to this Logarichm is 462, and
{omany feet is the Hypothenulal B C.

By the Lines of Sines and Numbers:

The manncr‘of work is altogether the {fame with the former,
for the proportion being.

As the Sine of the angle B C A 60 degrees,
Is to the length of the ide B A 400 foot 3
Soisthe fine of the angle C ABgo Jde:rees,

To'the length of the fide CB462.

Extend the Compafles fromthe fine of 60 degreesto 400in the
line of Numbers, the fame extent will reach from the Sine of 9o
degrees to 462 in the linc of Numbers, and that is length of the
fide B C, s

Or you may extend the Co mpafiesfrom the Sineof 6o degrees

to the Sine of go degrees, the fame extent will alfo reach from
4000 462, as befor,

CASE 111
Tbe Hypothennfall , and angle at the Bafe being
given, to finde the Perpendicular.
N the {ame Triangle , let there be given the Hypothennfal

B C 452 feet, and theangle at the Bafc CB A 30 degrees;to find
the perpendicular C A,
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| © Theangle C ABisatight angleor 9o degrees; therefore the I
| proportion is, .

| o0 A
Asthe Sine of the angle CA B 9o degrees, 1050 00000
‘ [stothe Logarithme of the fide B C 462; 25664642
Soisthe Sine of the angle C B A 30 degrees, 9,698970
| Tothe Logarithme of the fide C A #25363612

|
| . The number anfwering to this Logarithme is 231 fer2; and that
is the length of the fide C A in feet.
| Here the Work is fomewhat abreviated,for the angle C A Bbe-
| inga rightangle, and being the firft term , when the {econd and
| third terms are added together, the firft is eafily fubtraéted from
it b)f cancelling the figure next your left handy as you {ee in the ex-
ample and {o the reft of that number is the Logarithme of the
number fought, -

By the lines of Sines and Numbers.

Extend the Compafies from the Sine of 9o degrees to 462 , the
Aame extent will reach from the Sine of 30 degreesto 331,
Or extend the Compafles from the Sineof go degrees to the

Sine of 30 degrees, the fame extencwill reach from 462 t0a31s
and thacis the fide C A.

CASEIV.
TheE I}’Pﬂtbemﬁll . and angle at the Bule being
given , to findethe Bale. '

Et there be given in the former Triangle the I—Iypothﬂllu{ﬂl

— B C, and the angle at the bafe C B A, and by confequence the

angle BC A the complement ofthe other to go 5 then to finde
A, the Proportion iss .

._AS-——
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| Asthe Sine of the angle C A B, 9o degrees 10,000000
! Isto the Hypothenufall BC, 462 2,664642
| Sois the Sine of the angle BC A, 6o degrees, 9,937531
To the Logarithm of che Bafe B A, ¥2,602173

The neerefk number anfwering to 2602173, Is the Logarithm
of 420, and {o long is the Bafe B A,

By thelines of Sines and Numbers,

As before, Extend the Compafles from the Sine of 90, to 462,
the fame extent will reach from the fine of 60 degrees, to 490 in
the line of Numbers,

Or, extend the Compaffes from the fine of 9o, to the Sine of

60, the fame extent will reach from 462 to 400, which 1s the
| length of the Bafe B A.

1 CASE . Y.
if| Tbe Perpendicular, and angle ar the Bafe being
- given, to findethe Eypothenufall.

E the Perpendicular C Abegiven 231, and the anglé at the
Bafe C B A 30degrecs, the Hypothenufall BC may be found

thus ; for,

As the fine of the angle C B A, 30 degrees, 9,698970
Is to the Logarithm of the perpendicular C A231  12,363612
Sois the Sine of the angle C A B, g0 degrees, 10,000000
To the Logarithm of the Hypothenufall BC —_-;,664642

@ Herebecaufe the angle C A Bis a right anglejor go degtees
and comes in the third place, Itherefore only put an nbite
{ before the {econd term, and from thatfecond term fubftract
the firft terme, and the remainder is, 2,664642, the abfolute
number anfwering thereunto is 462, the fide B C.

By the lines of Sines and Numbers,

Extend the Compafles from the fine of 30 degtees, to231, the
fame extent will reach from the fine of go degrees to 462,
Or,the diftance between the Sine of 30 degrees.and go degrees,

willbe equall to the diftance between 231,and 463, which giveth
the fide required.

CASE
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CASE VI i

The Hypotbennfall and Perpendicular being gi-
ven 10 finde the angle at the Bafe.

461 feeryand the perpendicular C A, 2 31 feet; and it is requi
red to finde the angle C B A, the proportion is

Asthe Logarithm of the Mypothenufall B C 463 315_545@

I N the furc'gnihii Triangle there isgiven the Hypothenufall B ©

Istothe rightangle B A C, g0 degrees, 10,000260
Sois the Logarich m of the perpendicular C A, 231, 12,363612

To the fine of the angle C B A, 30 degrees: _9.6,-;-&.397;
Ey the Lines of Sines and Numbers.

Extend the Compafles from 4625 to the fine of gosthe {ame ex-
tent wi lreach from 2 31 to the fine of 50 degrees.

Or, Exiend rhe Ce mpafies from 462 to 23, the fame extent
will reach frem the fine of go degrees, to the fine of 30 degrees,
which is the quantiey of the enquired angle CBA.

Of oblique angled plain Triangles,
CASE VIL
Having 1m0 angles and a [ide oppofite to one of
them given, to firde the fade oppofise to the otier.

N the Triangle QR 8, there isgiven the angle QS R 24 deg,
20 min. and the angle QK S 45 dégrees 1o minutes, and the
fide QS 303 feetsand it is required to finde the {ide QR,

@ Herenote, that in ¢ bli-;]nc angled plain Triangles,as well ds
in Righe angled, the fides are in proportion one to the other,
as the Sines of the angles oppofite to thofe fides, Therefore,

As the fine of the angle QR S 45 deg. 1o mip. 9:850745

Isto the I ogarithm of the fide QS 303 fect, | 2:481443
S0 is the fine of the angle QS R 24 degrees 20 min, - 9:614944

the fum of the fecond and third (Cl‘mS-—;:,oq‘;S‘}'

the firft cermte fubfiratted--g.850745
Tothe Logarithm of the fide Q R, 23438642

The , . { R IETR
Wt af 2‘}"."& abfn]ugc m‘!n.]btr :tnfwermg to this Logarithm is
76> and fomany feet is the fide QR,
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1 rigonometrie.

By thelines of Sines and Numbers.

The lines of Sines and Numbers will refolve thefe Triangles by
the fame manner of work as in the other before. For, .

If you extend the Compaffes from the Sine of 45 deg. 10 min.
to 303, the fame extent will reach from the Sincof 24 degrees
20 minutess to 176, and fo much is the fide QR. :

Or, Extend the Compafles from the Sine of 45 degrees 1o min,
to 2.4 degtees 20 minutes, the fame Extent will reach from 303, to
176, the length of the inquired fide.

b

In like manner, if the Angle R QS 110 degrees 30 minutes, and
the Angle QR S 45 degrees 10 minutes, and the fide QS 303 feet,
had been given, and the fide R § required, the manner of work
had beenthe fame 5 for,

Asthe fine of the Angle QR S 45 degrees 10 min. 9,850745

Is to the Logarithm of the fide Q § 303 feet, 23481443
Sois the Sine of R Q S 1x0deg.30 min, (or 69 deg:30 m.)9,971588

the fum of the fecond and third terms-- 12,453031
the firft terme {ubftracted---9,850745

=

To the Logarithm of the fideR S, 2,602286

The abfolute number anfwering to this Logarithm is 400, and
fomuch is thefide R S.

& In this cafe, becanfe the angle R QS is more then go degreesy
you mufk therefore take the complement thereof to 180
degrees, fo 110degrees 30 minutes, being taken from 180
degrees, there remairms 69 degrées 30 min, whofe Sine is
the fame with 110 deg, 30 min, and being ufed in ftead
thereof, will effe@ the {fame thing,

By the lines of Sines and Numbers.

Extend the Compafles from the Sine of 45 degrees romin. to |
303, the fame extent will reach from the fine of 69 deg, 30 min, to
4900, which is the fide R § required.

Or |




o

Ti'igoi?ofnerﬂ'ie.

| *Or the Compaffes being opencd to the diftance between the

 fincof 45 deg.romin. and 6¢ deg.3omin. che fame diftance will
| £cach trom 303 to 400 as before.

CASE VIIL

Two fudes and an angle oppofite to one of them be.

[
b

'

|
|

I which is the quantity of the angle QR S, requ

g givven, to find the angle oppofite to the otber.,

IN the fame Triangle, let there be given, the fide QS 303, and
QR 176, together with the angle QS R 24 degrees 20 minutes,
and leticbe required o find the angle Q R S, the proportion is,

As the Logarithm of the fide QR 176, 25245513
' Isto the fine of the angle QS R, 24 deg.20 min, 9—6—14944
Sois the Logarithm of the fide QS 3o03. 2:481443

The fum of the fecond and third numbers---.y 2,096387
The firfk number fubtraéted from the fum---2,245513

Tothe fine of the angle Q R S, 9,850374

The neereft degree anfwering to this fine is 45 degrees 10 min,

ired.

By thelines of Sines and Numbers.

Extend the Compafles from 176, to the fincof 24 degrees 20
Minutes , the fame extent will reach from 303 to 45 deg. 10 min,
theanzle QR'S. ?

Or, the diftance between 176 and 3033 will be equal to the di-
ftance between 24 degrees 20minuces, and 45 deg, 10 min,

CASE IX

Having two Jedes,and the angle contained by them
geven; 1o find eitber of the other angles.

THisCafc willfeldome come in ufe in Surveying, becaufe the

- thing required is an angle, which are moft commonly given,
they being obferved by. Inffrument, and thetefore in this place
may be omitted, partly becaufe che propolfition is not wroughe by
Sines and Logarichms,but by Tangents and Logarirhms;arlllg there
ismaTables of Tanvents in this Book, to work the proportion by:
Yerthofe that are defirous ro refolve all kinde of Triangles by the
proportionall lines, may have added to the lines of artificial fines

and Numbers, 3 line of artificial Tangents, and thefe three lines

-
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| rogether » will refolve all Cafes in Sphericaly aswell as in plain
| ‘Triangles.,
| For the performance of this Probleme , fuppofe there were gi-
ven the fide QS 303, and the fide R Q_176,and the angle compre-
‘ hended by themsnamely,the angle R @ 110 degrees yo minutes,
|
f
|

| and it were required to find either of the oth.er angles.

Firft, Take the fum and difference of the two given fides, ctheir
fum is 4795 and their difference is 127. Then knowing thar the

| three angles of all right lined Triangles are equal to two righe an-
| gles,or 180 deg.(by the 17 Theor.of Chap.3.)therefore theangle R QS
bemg 110 deg. 3 > minutes, if you fubtract this angle from 180 de-
grees , the remainder will be 69 deg. 30 min. which is the fum of
the two unknown angles at R and S, che half whereof is 34 deg;

| 45 min.

E Thefide Q_S, 303

I The fide QR 176
The fum of the fides, 479
The difference of the fidess 127

The half fum of the two unknown angles 34 deg: 45 min,

|
R /is** -

{ 400

The funi and difference of the fides being thus found, and alfo

| youmuft find the angles {everally is,

!

As the Logarithm of the fum of the fides, 479> 2,680335

: I_s to the Logarithm of the difference of the fides, 127,2,103804
Sa is the Tangent of the half fum of the two unkrown 841187
angles 34 degrees, 45 minutes, %"9 v i

e

the fum of the fecond and third numbers—11,944991
the firft number {ubfiradted--2,680335

—— —

¥o the Tangent of 10 degrees 35 minutes; 95264646

Thefe

/.

j [ e — i ———

the half {um of the two unknown angles, the proportion by which |
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Thefe ten degrees 15 minutes 5 being added to the half fun) of
thetwo unknown angles, namely s to 34 degrecs 45 minutes ; thie

, fum will be 45 degrees 1o minutes , the quantity of che angle
' QR S, whichische greater angle of the two : Alfo, thefe ten de-

g1 ces 25 minutes, being fubftralted from the {ante half {um, there

! remainetlr 24 degrees 20 minutes for the angle Q S Rowhich is the
4 : :

leffer of the unknown aneles : and thus are cicher of che enquired

| angles eafily féund.

-

By the lines of ']""angehts and Numbers.

Exuénd the Compafles from the {um of the fides 479, to the
difference of the fides 127, the fame extent upon the line of Tan-
gents wil reach from the Tangent of 34 degrees 45 minuges(which
is the half fum of the rwo unknown angles) tothe Tangent of ten
degrees 25 minuees, and thefe ten degrees 25 minutes 5 added to,
and fubra&ed from che half fumsas before is fhewed, will give the
quantity of either of the two unknown angles,

CASE X

Thethree fides of o right lined Plain Triangle
being given, bow to finde the Area, or the fi-
perficiall content thereof. :

rft,Add the three fides together, and from the half fumme
fubftracteach fide feverally,to the end you may have the dif-
ference betwixe thar halfe fumme and ‘each fide: this done

adde

the Logarithms of the faid halfe fumme, and of hofe differences
together : and laftly, dividing che fumme of thofe Logarithms by
2, you have the Logarichm of che fuperficig] content or area of
the Triangle,
EXAMPLE,
Letthe Triangle givenbe ABC, the fidas thereof being 20;
13, 115 how much is the {uperficiall Content thereof »

N 2 o _Tl_ﬁ:'

!
J
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The {um of the fides is 44, the half {umme is 22,the differences

berwixteach fide and that half are 2,951 1,which numbers rank in
| chis order following,

The half fum, 23 1,342423
TR 0,301030:}
The differences, 9 0,954243
11 1,041393
The fum of the Logarithms 3,639089

The Area or Content required,66. 1,819544

And this Area, or fuperficial Content thus found, is alwayes of

' the fame nature with the fides of che Triangle thatis to fay,if the

e

e e e et e e

{ides of the Triangle, be given in feer,then is the content found
in fect s alfo, it the fides be Perches, you (hall have the
content in Perches, and fo of any other meafure
whatfoever. Imight add hereunto divers
other Cafes, butin this place
at prefent let thefe
{uffice,

Tbe emd of the third Book,




|

and harmony of the feveral J nflruments may b=
S Aa . eafily |
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The Fourth Book.

@377 T hathhitherto been our
bufinefs to provide necef-
1 fary Inftruments, and to

learnfuch things , which
of neceflity ought to be
known before we enter
j the Fields toSurvey, Be.

ing thus provided , wee
comenow to apply them feveral wayes : Firft,
in taking of Heights and Diftances whether ac.
ceflibleor in-acceffible ; and then in Surveying
of Land. In this Book every kinde of work is’
performed three feveral ways, by three foveral
Infiruments, vig. the Plain T able, the T heodo-
lite, and Circumferentor by which the congruity

——— - ———
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eafily difcerned,and the truth of every Example
may the better appear. Hereisallo divers ways
of Surveying by one and the fame Infirument,
that is , totake the Plot of a Field {everal ways, |
and to meafure all kind of (rounds whatfoever,

whether Woodland or other. Here isalfo fhewn

how totake the Plot of awhele M annar, and

to keep your acconnt in'your Field Book , after

the beft and moft-eafieft manner: with divers

Rules , Cautions and Dirctions throughout
the whole Book inferted.




' APPLIGATION AND VSE
of the{everal Inftruments (before deferibed)
in the pra&ice of

SURVEZING.

CHARSE

The ufe of the Scale.

=1 Aving before defcribed the feverall In-
| Ttruments belonging to Surveying, T will
s now {hew the ufe of them: and firft, of
(| the Scale. The Scale is principally in.
/|| tended for the laying out of lines , for
i\ | which purpofe the feveral Scales of equal
4 Q|| pares are there divided, fome of greater
=== and fome of lefler quantities: the ufes
5 of all the linesbeing the fame, for cach
————— lineis divided into certain equal parts re-
prefenting 11 Chains, & thefe grand divifions are numbred with
Arichmericall Figures by 1, 2,3, &c. to 10, then the uppermoft
large divifion is again divided into ten other ﬁnallcr_parrs, each
part conraining 10 links of your chain,each of which fmaller parts
youmay {uppofc tobe again divided into ten other leffer parts,
reprelenting fingle Links of your Chain,

¥ o Anylength being meafured by your Chain,
bow 10 Lay down the fame diftance wpon Paper.,

Suppofe, that meafuring a longa hedge with your Chain, you
nde the length thereof to contain § Chains 6o Links: Now to
take this diftance from your Scale, and lay it down upon paper do
thus. Firlt, Draw a line as AB, then place one foot o? your Com-

pafles upon your Scale ac the figure 5. for your five Chains, and
Aaa €X-
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extend the other foot to {ix of the {mal divifions(which
reprefents the 60 Links)then fet this diftance upon the
line drawn from A to B, {o fhall the line A B contain 5
Chains ¢o Links , if you take the diftance from che
+C Scaleof 10inan Inch.

But if you would have your line fhorter , and yet to
contain §Chains 6o links,then take your diftance from
a{maller Scalejasof 12,16,29,0r24inan Inch , fo
thall the 5 Chains 6o Links end at C,if taken from the
Scaleof 12inan iuch, orat D,by the Scaleof 16, or
at E by the Scale of 24 : etther of which lines will con-
tain 5 Chains 60 Links,and be in proportion one to the
other as the Scales from whence they were taken. And
in this manner may any. number of Chains and Links
be taken from any of the Scales.

2 Avight linebeing given, to find how
many Chains and Links are therein
+u  comtained, according to any Scale af-

ﬁgﬂed :

Su pfoft’ A Bwere a line givensand it were required
to find how many Chains and Links are contained
theren, according to the Scaleof roinanInch, Take
in your Compafles the length of the line AB, and ap-
plying it coryour Scale of 10 inanInch, youthall finde
the extent of the Compafles to reach from § of the
great divifjons, to {ix.of the lefler divifious, wherefore
the line A B contains 5 chains and 6o Links ;: The like
muft be done for anyline;and alfoby any of the other
Scales,
j& Upon the Ruler there is (befides the feveral Scales !
of equal parrs)a line or Scale of Chords,which is pum- |
bred by 10, 20, 30, &c. 10 90 » and this line ferveth to |
protract or.lay down angles ; but in all the practice of Surveying
a Protractor is much more convenient, yet for other ufes this line
may be very. ferviceable, and when a Protraor is wanting, it
may fupply that defeét : the manner how toufeitisthus,

3 Howzo lay down upon paper,an angle con-
taining pny mumber of degrees and minuses by |

1=

the line of Chords.

Draw aline s pleafure , as A B, and from the point A, let it be
required o protra& an angle of 40 degrees 20 minutes, Firft, ex-

tend your Compaflesupon the line of Chords, from the beginning |
thercof'to 60 degrees alwayes, and with this diftance, fetting one |

o Sy 10 foot |
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B A

foot upon the point A,with the other defcribe the pricked arc1_1 B
C, then with your Compafles take 40 degrees 20 minuees( which
is the quantity of the inquired angle)out of the line of Chords,
from the beginning thereof to 40 degrees 20 minutes then (the
Compaflcs {o refting ) if you fet one foot thereol upon thc
other will reach upon the arch to C. Laftly, draw the line A Cyo
the anyle CAB fhall contain go degrees 20 minuces

4 Ay angle being given to finde what number
of degrees and minutes are comtained tuerein.

Suppofe C A B were an angle given, and that it were rmpﬁrcd
to finde the quantity thereof, Open your Compafies (as before to
60 degrees of your Chord, and placing one foot in A, with the
other defcribe the arch € B, then take in‘your Compafles the di
ftance C B, and meafuring that extent upon the line of Chords
from the beginning thereof; you fhall finde it to reach t6 40
degrees 20 minutes,which is the quanticy of the required angle.

If any angle given or required fhall contain above go degrees,
you muit then protract it at twice,by taking firfk the whole line,
and chen the remainder.

CHAP. 1I.

Of the ufe of the P rotrattor.

@6 | thoush the chief ufes of the Protrador may be per-
%ﬁﬁ \%formvﬁ by the line of Chords laft {poken of, ?rc:t for
g@‘\ 2avoiding fuperfiuous lines and arches (which muft

K58 |1 crwile bedrawn all over your Plot) the Pregraétor is
far more consenient, the ufe whereof is,

181
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1 Tolaydown wpon paper an angle of any q;:;}z-
tty.

Firft; draw a right line at length as AB, then on an?’ part thereof,
as on C, place the center of the Protra@or, in which point alfo fix
your protracting pin, and turn the Protractor about upon the
center, till the Meridian: line of the Protrador (noted in the
defcripeion thereof with EF) lie dire&ly on this line A B, the
Semicircle of the Protractor lying upwards(or from you)then clofe
to che edgeof the Semicircle, at the divifion of 50 degrees, mark
the point D with your protra&ing pin; and draw the line CD, fo
fhall the angle D C A, contain 5o degrees,

“\D f

I T s S e e
A G B

2 e Any anglebeing given, 10 find the quami-
1y thereof bythe Protrator.

Suppofe DCB were an angle given, and that it were required !
to finde the quantity thereof by the Protracor, Firft,you muft

e

fnchis the quancity of the angle D C B required.

CHAP. 111
Of the Plain T able, bow to [t the parts there-
of together, and makeit fit for the Field,

3 f}@z Hen you would make your Table it for the field, lay the
3 threeboards thercof together, and alfo the ledges at each
end thereof in their ﬁuc places, according as they are
marked. Then lay a fheet of white paper all over the Table

e —

| which muft be firetched over all the boards by putting on the

Frame,which bindes both the paper to the boards,and the boards
one to another,

apply the center of the Prorractor to the point C, and the Meridi- |
anline thereof direétly upon the line DC, then fhall you finde the |
line CB tolic dire@ly under 130 degrees of the Protrador, and |

Then |

|
i
|
|

|

|
|
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' Then fcrew the Socker on the back fidé of the Table, and alfo the
Box and Needlein its due place, the Meridian line of the Card |
(which is in the Box) lying parallel to the Meridian or Diameter
of the Table; which diameter is a right line drawn upon the Table

| from the beginning of the degrees throughthe center, and foto
the end of the degrees. Then pur the Socker upon the head of

 the Staffe,and there ferew it. Alfo, putthe fights into the Index,
and lay the Index on the Table, fo is your Infirument prepared for

ufe asa Plain Table or Theodolite , the difference only being in
- placing of the Index, for when you ufe your Inftrumencas a Plain
| Table’, you may pitch your center in any part of the Table, which
| yeu fhall think moft convenient for the bringing on of the worke
| which youintend : Bucif youufe your Inftrument asa Theodo-
| lite, then the Index muft be turned about upon the Center of the
. Table, for which mrg)ofe there is a piece of wier which goes
through a fmall hole of brafs faftened to the Index,and fo into the
center , by which means the Index keeps his conftant place, on-
| ly moving upon the center, :
Your Inftrument being thus ordered 5 you may ufe it either as
a PlainTable or a Theodolite,but if you would ufe icas a Circum-
ferentor , youneed only ferew the Box and Needle to the Index,
and both of them to the head of the Staffe, with a braffe fcrew-pin
fitted for that purpole, {o thar the Sraffe being fixed in any place,
the Index and Sights may turn about at pleafure without moving
of the Staff, and now is your Inftrument a good Circumferentor,
' nay better chen that before defcribed in the fecond Book.
Alfo, when you have occafion tomeafure any Altitude,hang the

all occafions.

Labell u[Pon the farther Sight , and thusareyou exaély fitted for

CHAP. 1V

How 10 meafure the quantity of anyangle in the
field , by the I'lain "1 able, "I heodolite, #7d
Circumferentor : and alfe to obferve anangle
of Altitude.

= %P

SAOumuft underftand chat when I mention the Plain
sy Table, or perform any work thereby, that I mean
VEE A NIN the Table when it is covered with a (heet of paper
37| upon which,al obfervations of angles that arc taken
o N%)| upon the Table in the field do agree exaétly in pro-
: portion with thofe of thefield it felfe, butarenor

portion,
Secondly, whenI mention the Theodalite, or work by that

e e e ————————— e

denominated by their quantities, butby their fymetry or pro- L
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Inftrument, I do not mean the Theodolite before defcribed in the |

2 Chapter of the 2 Book , but I mean the degrees defcribed on the
frame of the Table, which {upplies the ufe thereof.

Thirdly , When I mention or make ufe of the Circumferentor,

[ mean the Index with the Box and Needle {crewed to the Staff,

@ Having thus given you a {ufficient defcription of the feve-
rall Inftruments and their parts , I come now to the ufe of .
them, fhewinghow any angle in che field may be meafured
by any of them. And,

8. How to obfirve ananglein she Ficld by the
Plain Table.

Suppofe E Kand X G tobe two hedges, or two fides ofa field
including the angle EK G, and that it were require d to draw
upon your Table, an angle equal thereunto,Firft,place your Inftru-
ment as neer the angular point K,as conveniencie will permig,turn-
ing it abouctill the Notth end of the Needle hang direéily over !
the Flower-de-luge in the Box > and then fcrew the Table faft, '
Then upon your Table, with your protracting pin ot Compafle
point,affigne any poinc at pleafure upon the Tach,and to that point ;
apply the edge of the Index, turning the Index about upon that :
pointytill through the fights ther eof you efpic a mark {er upatkE, '
or parallel rothe line E K "and then, with your protra&ing pin, or
Compafle point, or Black-lead, draw a line by the fide of the In-
dex to the affigned point upon the Table.Then (the Table remain.
ing immoveable) turn the'lndex about upon the fame point, and
dire& the fights to a mark fet up at G, or parallel chereto,thar 1S, ‘
fo far ditant from G, as your Inftrumencis placed from K, and
then, by the fide of the Index , draw another line to the affiyned |
| point, fo fhall you have drawn upon your Table two lines, which f
| {hall reprefent the two hedges E K and K G;and thofe lines {hall 1
tinclude an angle equal to the angle,E K G,and although you know
| notthe quantity of this angle yer youmay (by the' 1 or 2 Chiepters '

of this Beck) finde the quantity thereof if there were any need , for
| inworking. by t!iis Infbrument , it is fufficient only to give the fy-
lf mctry or proportion of angles and not their quantities, asin Work-
|
|

e —————
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| ing by the Theodolite or Circumferentor it is. Alfo, in working,
| by the Plain Table, there needeth. no protraction atall, for you
 fhall have upon your Table the true figure of any anle or angles
i which you obfer ve in the ficld, incheir true pofitions , without a-

| ny fareher trouble,

;; 2 How 10 find the quantity of an angle in the field
by the 1 heodolite, i

Letit be required tofind the quanity of the angle E'K G by
the |




K

;' the Theodolite : place your Inftrument atK , laying the Index on

———

the diameter thereof ; ‘then turn the whole Infirument abour (the
Index fill refting on the Diameter ) till through che fights you |
efpie the mark at E, then I'crcwing the Inftrument faft there , turn
the Index about upen the center , till through the fights you efpie
the mark at G sthen note what degrees(on the frame of the Table)
are cut by the Index , which you will finde to be 1 14.degrees,and
thacis the quanticy of the angle E K G.

3 How find the quantity of any anglein the
feld by the Circumferentor.

If it were required to finde the quantity of the former angle
EKXG,by the Circumferentor ; Firft,place your Inftrument (as
beforeyat K, with the Flower-de-luce, in the Card > towards you
then direé your fights to E,and obferve what degrees in the Card
are cucby the Sourh end of the Needle ; which let be 296, then
turning the Inftrumenc abour the ftaff (the Flower-de-luce always
towards you) dire the fights to G, noting then alfo whar degrees
are cut by the South end of the Needle , which fuppole 181, this
done (alwayes) fubfira@ the lefler number of degrees out of the
greater, as in this Example 182 from 296 , and the remainder is
14 degrees, which is the troe quantity of the angle E K G, _

Again, the Inftrument (tanding at K;and the fights being direc-
ed to E, as before, fuppofe that the South end of the Needle had
cut 79 degreess and then directing the fighes to G, the fame end of
the Needle had cur 325 degrees, now, if from 325, you {ubftra&
79,the remainder is 246, buc becaufe this remainder 246 1S great-
er then 180,y0u mufk therefore fubftract 246 the remainder, from |
3%0,and there will remain 14, thetrue quantity of the inquired

angle, and thus you muft alwayes do, when the remainder excecd-
cth 1¥o degrees,

—

@ This adding and fubftra&ing for the finding of angles, may
cem tedious to fome,but here the Readeris defired to take
s P Bb no-
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notice, that for quick difpatch the Circumferentor is as good
an Inftrument as the beft, for in going round a field, or in Sur-
veying of a whole Mannor , youare not to take notice of the
quantity of any angle , but only to obferve what degrees the
Needle cucteth, which in thofe cafes is fufficient , as will ap-
pear hereafter, botin taking of Diftances by the Circumfe-
rentor it is altogether neceflary, as may appear by the 7 Chap-
tev following , and for that reafon Lhave here fhewed how to
find anangle by the Circumferentor , and alfo that you might
thereby perceive what congruity and harmony there is in all
the three Inftruments :buc the Circumferentor isnot a fitting
Inftrument for the taking of Diftrnces.

4 How to [é¢ the Tndex and Labal Horigontal
upon the Staff-

When you have ferewed the Index and fights to the Staff asa
Circumferentor , before you put the Label upon the brafs pin or
wiers you muft hang a line ancr plummet upon that pin, and then
put on the Label, then move the Index up and down till the chrid
and plummet hang direétly upona line which is gaged from under
the pin all along the Sight , and then doth the Inftrument ftand
horizontal or level, which it muft always do when. you take an al-
titude therewith,

s How to obferve an e Angleof o Alritude.

The Label which is to be hanged on one of the Sights of the
Circumferentor (as was intimated in the defcription thereof) and
the Tangzent line on che edgeof the Index, is only for the finding of
angles of altitude,and is therefore only ufeful in taking of heights,
and in furveying of mountanous and un-even grounds,

The manner how toobfervean angle of Alutude by this Label,
and the Tangent line ot the Index; is thus.

Suppofe C A to be a Tree, Tower; or Hill ; whofe height were
required. Your Inftrument being placed at B, exaétly level, diret
the fights thereof towards C A, and there fix it, hanging the La-
bel on the fartheft fight,upon a pinfor that purpofe 5 then move
the Label too and fro, along the {ide of the Index , till through the
fighe ac the end of the Label , and by the Pin on which the Label
hangeth , youelpy the very topof thie obje@ to be meafured at C,
then note what degree of the Tangent line is cucby the Label,
which fuppofe 30, and that isthe quantity of the Angle of Alti-
tude, it being equal to the angle CB A.
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Thus by the Rules in this Chapter delivered,may the true quan-
tity of anyan:le be ealily taken, and chisis cthe moft convenient

D Mo O

' ufe robe hrft placed, I will now(hew how by your feveral Inftru-

ments you may take all manner of heights and diftances,whether
Accefiible or inacceflible, feveral wayes , with divers other necef-
la Iy conclufions iucident thereunto,

—

CHAP. v,

Howio1 ake an wnacceffible Diffagee at two fati.

ons by the three fore-mentioned | #firuments,and

firft.by the Plain T able,

POu are taughe in che laft Chapter howto make ob.
| (crvation of any angle in the field by the fevera] I
(truments before mentioned ; a5 the Plain Taple
W2 Tlicodolire,and Circumferentor 5 and alfo an anglé
& of Altitude by che Index , and the . Label thereunto
~ annexed. I conceive it now convenient to fhew how
all manner of heights and diftances may be readily and exaétly
meatured, feverg] wayes , whether they be acceffibje or inacceffi-
ble:and firft of diftances,

@ Youmay remember that] formerly intimiated,that the mea-
furing of a Heigheor Diftance 1s only to refolve 5 Triangle,
fo that when youmake any obfervation either of Height or
Diftance, the obfervation of angles which you makeare the
angles of fome Ty tauglesaud che lines which you meafure on
teground, are the fides of the fame Triangle , and thefe are
the given paresof the Trianele, '

] SN RSO s T_l_‘lf:'.'
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: |
[ The mannet how to take a diftance by the Plain Table is thus, i
Suppofe you were ftanding in a field at R,andchac ac § were fome {
eminent mark, (asa Tree,Church, Houfe,or fuch like) and that
it were required to finde che diftance between R and S. :

Firft, place your Tableat R , and thereon affigne any point ;
| at pleafire , unto which point apply the edge of your Index, :
| turning icabout upon that point, will through the fights youefpie i
the mark at $,and draw aline by the fide of the Index,as R S. !

Then in fome other convenient place of the ficld (asat Q_)lera |
ftaffc or other mark be erefted , and the Table remaining as be- -
fore turn the Index abour, till through the fights you efpie the
mark at Q_, drawing a line by the fide thercot, asR Q_, {o have
you defcribed upon your Table an angle equal to the angle 9R S,
Then (with your Chain) meafure the diftance Q R, which ler be
176 foot, then take with your Compafles, 176 outof any Scale,
and fet irupon your Table from CtoQ {o fhall this potnt Q up-
on your Table, reprefent themarkat @ in che field.

This dotiesfer up a ftaff at R,and remove your Tableto @ , lay-
ing the Index upon the line 9 R, and holding it faft there, rurn the
whole Table about till through the fights you efpie the mark ferup
at your former place of ftanding ar R : then fcrew the Table faft,
and lay the Index on the point @, turning it about, till through
the fights you efpie your mark at S, then draw aline by the fide of
the Index, which will cut the line R S (firft draw) in the poinc S,

I
R 919 .
V2 Foo 5

By this means (hall you have upon your Table a Triangle equal
| to the Triangle 9 R S, the corrcﬁmnd_vn; fides and angles thercof |

! ', bcingpropnrtionaliycqual with chofe in the field : thereforeif | |}
‘ with your Compafles you take che length of the fide R S, & apply |

that diftance to the fame Scale from whéce you took the fide 9 R, |
you {hall find it to contain 400 foot » and that is the diftance be- |
tween R and S. Likewife , if you take with your Compafies the
length of the line @ 8,and apply it to the fame Scale,you (hall find
it to confain almoft 303,and {o many foot is the diftance 2 5.

aoio i

|
]
|
|
|

‘ @ In thismanner (hall the diftance between any two places be
.' meafured,although they be fo firuated , thatbyreafon of
‘ | water or other impediments you cannot approach neer un-
|

| to. And here note, that when you take your {econd {tation,

| : that you take it as large as the ground will permi, fo fhall |
your

| e ———— e e e R T Sl i S
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 How 30 take an inacceffible diftance at 1wo fations

. ton at @, and there fcrew ir faft, chen turn che Index abour upon

Ligig. Inflrumenisin Sirveying.

your work be fo much the truer,by how much the diftance |
taken is the larger. |

CHAP. VL

by th: Theodolite,

Yarazog N che former Diagram,let R and 9 betwo ftations,from
{‘l}f._?’gé # cither of which it is required to finde the diftanceto S,

&A@ lgy  Firft, place your Inftrument ac R;laying the Index and
BT fights upon the Diameter thercof turning the whole In-
ftrument about, uill through the fights you efpie your fecond fta-
the center, till through the fights you cfpy the markat § , noting
the degrees cue by the Index, which fuppofe 45 degrees o mi.
nutes Then remove your Inftrument to 9, 1;1}'ing the Index on the
Diameter thereof,and holding it there murn the whole Intrument

abour,ull through the fights you efpie your mark ac $ , arnd fixing

the Infirument theresturn the Index aboue will through the fights

| you fee the mark fet up ac your former ftarion at R, noting the de-

grees there cut, which lecbe 10 degrees 30 minutes. This done,
meafure the diftance of your two ftations QR ; which letbe 146
feer,{o inthe Oblique angled Trianyle 235 R,youhavegiven, (1)
theanzleS R 9,45 decrees 10 minutes , the angle obferved at
your fir(t {tation. i2) the angleR @ 8, 110 degrees 50 minuees,
which was the angle obferved at your fecond ftation And (3) you
have aiven the fide R @S 176 foot, which is the diftance of your
two {tations : and youare to find che two other fides R § yand 9§
whichyou may find by the 7 Cafe of the 4th Chapter of the 3 Bock,
in this manner : for,

Having the twoangles R 9§ and R 9§ given you have alfo
the thirdangle R § @ given, 24 degrees 20 minutes , it being the
complementof the other two to 180 degrees (by the 1 9th Chap, of
the 3d, L:6.3.) Then to find the other two fides, the proportion is

I Forthefide 9 8.
Asthe fine of theangle R $.9 , 24 degrees 20 minutes;
Is to the Logarithm of the fide R o@;. 76 foot,
Sois the finc of theangle 9 R S 45 degrees,10 minuges,
To the Logarithm of the fide 9§, 303 foot fere.
I1. Forthe fide R §.

As the fine of the angle 9R S, 45 degrees 10 Minuytes,
Is to the Logarithm of the fide 25, 303 foor,
Sois the fine of theangle R 9§ 110 d.30 min, (or 62 d.30.m,)
wxr . Fothe Lozarithmofthe fide R §, 400 foor,
| Which is the diftance required.

-

|

: _ @1’
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@ I havebeen larger upon this particular then I intended, ha- |
ving fufficiently infifted thereon before in the dimenfion of
plain Triangles) but that the Reader may fally underftand
thefe neceflary conclufions,I have in this example ufed all the
perfpicuity I could imagine, fo that in the {ub{equent Chap-
ters I may be the brieter, for thisbeing well underftood , he
may eafily apprehend any of the other at the firft view,

CHAP. VIL
How to take anin-acc: ffible diffance at two fati-
ons by the Circumferentor.

W:S. Firft, place your Inftrumenc ac R , and direc che
X fights to S, obferving whar degrees the South end of
the Needle cucteth, which letbe 315 degrees 30 min,
then turning the Inftrument about , dire the fights
to Qobferving what degrees the Needle there cutteth , which let
be 270degrees 20 minutes;therfore from 315 degrees 30 minutes,

L RN |

fubftra& 270 degrees 20minutes, and there will remain 45 de-
grees 1o minutes, which is the quantity of the angle S R Q.

Then remove the Inftrument to Q,, and direék the fights to R,
the Needle cutting 91 degrees oo minutes, alfo, -dire& the fighes
to ,the Needle cutting 340 degrees 30 minutes , now if you fub-
ftradt gx degrees 0o minues,from 340 degrees 30 minuces, the re-
mainder is 2 4¢ degrees 3o minutes , which becaufe it exceedeth

180 degrees) fubftradt from 360 degrees, and there remains 110 |

degrees 30 min. the true quantity of the angle R Q8.

Having thus obtained the two angles R‘QS‘ and SRQ_, you |

muft meafure the ftationary diftance QR 176 foot, fo have you

;;i'_u'-nin the Tringle QR S 5 (1) theangle RQS 110 degrees 30 |
minutes, (2) the angle Q R S,45 degrees 10 minures, ( 3) the angle |
QS R, 20 degrees 1o minutes, (the complement of the other) two |
to 1¥o degrees, and (4) the ftationary diftance QR 176 foot, |
whereby you may find the other fides QS and R S, according to |

the doctrine delivered in the foregoing Chapter.

deg, min,

g 315 30
Firlt ftation at R, degrees cutg

270 20

The quantity of the angle QRS 45 10

Second |

—— e ——— =
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deg.  min,

_ 34° 30
Second ftation at Q,, degrees our
91’ 00

249 30
460 ©o0

e [N

The quantity of theangle R QS 100 30
The ftationary diftance 176 foot.

Having thefe things given, if you refolve the Triangle QR'S,

| youfhall find the fide R S to contain 400 footsand the fide QS 303

|

| oot fere, as in the laft Chaptetr.

CHAP. VIIL

| e

L1010 protract or lay down a Diftance taken, 4-

| cording to the directions of the two laft Chapeers,
upon paper, by belp of your Protraélor or line of
Chords.

A7 Theodolite or Circumferentor, youare to note down
Zaviks the quantities of the feveral lines and angles obferved
s@ in the field, ina Book or paper, fo that they may be

ready ac hand when you cometo protra&ion,and this
is the ufual way.

Suppofe it were required to'draw upon paper or paftbord the
true f[ymetry or proportion of the diftance taken in the laft Chap-
ter.

Firft, upon your paper draw a line at length as R'Q then, upon
one end thereof, as ar R, place the center of your Protractor, and
lay the Meridian line E F of the Protrator , direétly upen the line

QR : then, (beciufe the angle QR S i$ 45 degrees 1o minutes,
tTw:-Fnrc,agair: t 45, deorces 1o minutes of your Protradtorsmake g
mark upon your paper with your protratting pin (as is before
tﬂllf;hrfhay_;,) and draw the line R S, This done, from any Scale,
o RN take

o TS R TR —
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take your ftationary diftance R Q_176 foot , and fetit from R to
QTKcn upon the peint Q_(becaufe theangle R QS contains 110
degrees 30 minutes) place the center of the Protractor,and turn it
about till the line R Q lie direétly under 110 degrees, then (at the
point E of the Protradtor ) makea mark with your protraéting
pin, and through that point draw the line QS 5 which will cutthe
line R § in the peint § : then if you meafure the length of the lines

'QS andR S, by the fame Scale from whence you took 176 for the

line QR,you fhall find the line QS to contain 303,and theline R §
to contain 400,cxactly agreeing with the numbers found in the laft
Chapter,

. CHAP. IX.
Howtotake the altitude of any Tower, Tree,
Stceple , or the like (being acceffible ) by the
Label and T angent Line,

Aving in the fifth Seftioz of the fourth Chapter of this
2J[@ Book, hewn how to obferve an angle of Altitude by
g the Label and Tangent Line,we now come to the fuy.
ther ufe thereof,

Suppofe cherefore thatthe line. C A were a Tree,
Towre, Stecple; or other thing, whofe height were required.

Firft, place your Inftrument at any convenient diftance from
the Bafe or foor of the objet to be meafured , asatB, and there
looking through the fights of the Label, till yon efpy the top of the
Alticude at C, note what degrees of the Tangent Line is cut by
the Label, for that is the quantity of the angle of Altitude, name-
ly, theangle C B A, which fuppofe 30 degrees: then is the other
angle BC A 60 degrees, it being the complement of the former
to 9odegrees.

Then
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- Then(with yonr Chain or otherwife) meafure the diftance from
B(the place of your ftanding) to A, the foor of the thinﬁ tobe
Meafured,) which fuppofe 400 foot: Then in the Triangle A BC,
there is given( s )the angle C B A 30 degrees, (2)the angle BC A,
60 degrees,and, 3)the diftance B A 400 foot » and it is required to
finde the fide C A;by the 1 Cafe of right angled plain Triangles ;
or,

- As the fine of the angle BC A, 60 degrees,

| Is to the Logarithm of che fide B A 400 foot

3 So is the fine of the aueleCB A 30 d:;;-_};rer_-s,

| Tothe Logarithm of the fide C A.

\ |
g, !
e e e e, e — e —

This proportion being wrought according to the former dire-
¢tions, the fide C A willbe found to contain almoft 231 foot, and
thatis the heightof C A required,

— -

e

CHAP. X,
Hom to protract or lay down upon paper , the ob.
ervation made in the laft Chapter.

*‘-1’2-‘;,1 <2 Aving drawn a line tipon your paperas B A, place the
& LQW. @cumcr of the Protraétor upon B, now (becaufe when [
you made your obfervation at B,the degrees cut were
30)turn the Protrator about till the line B A lie juft
under 3odegrees , then (with your protraéing pin)
make a mark by the edge of your Protrador againft co degrees, &
draw the line B C.fo fhall cthe angle C B A contein 30 degr, Then
(becaufe the meafured diftance B A was 400 foot,)take 400 from
any of your Scales ufcqual par:s,and {fer thar diftance fromBro A
and from the point Aereé che perpendicular AC which perpens !
dicular being taken in your Compaffcs > and meafured upon the |
| fame Scale from whence the 400 foot was taken » you fhall find it i
!
|

| to contein almoft 231 foot,and fomuch is the alticude C A a5 be-
fore, '

Cc CHAP.
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CHAP. XL
How to take aninacceffible Altitude, by 1he Label
" and T angent line,

s Or the effe@ing hereof you muft make two_obfervations
p@ wich your Inftrument. et the line BC in this figure re-
prefent fome Objeét whofe heighe is required : Firft,
place your Inftrument at A, and dire the fights to Bthe
top of the objeét, noting what degrees of the Tanzenc line are cur
by the Label ; which letbe 50 degrees, the quantity of the angle
B A C. Now, becaufe you cannot come to meafure the diftance
from A to C;by reafon of fome River or other impediment lying
between A and C,therefore,with your Chain,meafure outfrom A
towards C, any number of feet,according as the ground will per-
mit,as from A to D,whichfuppofe to be 200 foot,and at D, place

H
B
| | |
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your Inftrument 2gain, aud there obferve the quancity of the anzle |

* BDC , which fuppofe tobe 64 desrees, thele twoangles being |
known,the two oppofite angles are alfo known, for che anzle BAC
being 50 degrees,the wholeanzle ABC muft be 40 dezrees, the
: complementof the former to go dezrees : azain, che anzle BD C
| | being 64 degrees, the angle DBC maltbe the complement chere-
{ | of, namely 26 degrees,then if you fubftra® che anzle DI_SC 16 d_c- |
| grees,from the whole angle AB C 4o dezrees, chere will remuin |

! | 14 degrees for the angle A B D, by the knowledge whereof you |
ma
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may attein the alticude B Gy {or, in the Triangle A B D you have,
L 1‘\ v i
1 The angle B A Dysodegrees, , f
> Theangle ABD), 14 degrees, !
3 The dittance A 12 200 foor. |
3 H | |
Which (by the former direétions) willhe ]]) youto finde the | !
length of the fide DB, either by the Tables in the 5 Book; or bf the | |
Lines ot artihcial Numbers, Sines and Tancents on the Index of | |
= . - 1 b . ! !
| your l;}b!g', as.1s l’l_‘JI'IIIL'.'I'I.‘.-' raune, I!rL' }1]'{1110“10“ bk‘lll'..‘” | |
baig™ - 3 $ | |
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Todhic Logarichmof the fide D B.

W hich by working according to the former dire@ion, will be

e A s

found o be 637 foor,
Then mult vou make a fefond work it thd T'ei SR
Il nutt you make a lecond work i the Iriangle BC D, in
| which vou havevtven, | |
1 .Il}:l';ll‘l:_‘lt']": DC, & . GIL'EJII'L‘{‘S, .-' |
The angle D BC 26 degrees, | |
The fide D B, ¢ 3 3 loor, ' |
| |
And you are to find the fide of BC, thealtitude requireds |
|

| ' whercefore fay acain,

As the fincof the angle BC D 5 90 degrees,

[s to the Logarichm of the fide D B 633 footss
Sois thefine of the angle B'D C 64 degrecs,
To the Logarichm of che Altitude B C -

——=

VWhichaccording to the former Doctrine will be found to be

569 foot.

S S S S e ——

CHAP. XII.

How to Protrai the cbfervation ml{e;z i thelaft |
¢

Coapter. | ‘
Nz en you have made your obfctvation as in thelaft Chap- '
ter, and noted down in a Book or otherwife, that the de-
© precs cutyour firlt ftacion at A were 5o, and the degrecs | |
cut at the {econd ftation at D were 64 5 and tharyour ftationarié | i
diftance AD was 200 foot, you may immcdiauly find ' the Al |
tude BC by protraétion, thus, . .'

Firft, draw a line as AC 5 mwhich line let Al'réprefent your' | t
ﬁﬂl”J““”ﬂvhuvonLWthucwncrofyourPYOUJﬁorgﬂndlnukc] :
| the angle B A C to contein 5o deg. (as hathbeen f¢veral times be- |
! B - fore

|
|
.
1
i
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| fore thewn:)and draw the line AB. Then upon the line A C fet
| oft the diftance of your two ftations 2co foot from A to D, then
bring your Protractor to D (which reprefents your {econd ftation)
and placing the center of your Protrator thereupon, fetoff an an-
gle of 64 degrees, as B D C,and draw the line D B then where
tnefe twolines A Band D B incer{e& or meet, which is in the
| poinc B, from that point ler fall the perpendicular B C, the lenghe
| whereof being meafured upon the fame Scale from whence you
rooke the diftance A D, will giveyou 569 foor, and that is the
alticude of A B, which was required.

CHAP. XIIL

 tiow totake the diftance of divers places one from
| another, according totheir true (cituation, in
- Plano, and to make(as it were )a Map there-
- of; bythe Plain Table.

G His Propofition is of good ufe to defcribg in plano
: J the moft eminent placesin a Town or City, and (0

_ make (asicwere ) a Mapthereof, Let ABCD E
R G_!);r'! FG. be certain eminent places {cituate in {fome
\ <= 4'{] Town or City, and letitbe required to defcribe

e all thofe places upon paper, by whichdiftance of

| any of them one from another, may be readily found. ¢
| Acfome convenient diftance from the City, Town, or Field, |
i make ¢hoice of two other convenient places as K and L, from |
| cither of which youmay plainly difcern all the marks which you |
| intend to defcribe in your Map. Then, atone of thefe places, (as \
| at K) place your Table and neere one of the fides thereof draw a
| line parallel'to the edge of the Table; In this line affigne any point
| as K for your firft {tation, and laying the Index upon this line, turn |
| the Table about, tillchrough the {ights you efpie theotber place
| which you inténd for your fecond ftation, which found, fcrew the
| Table faft there.
| Then laying the Index to the point K curn it about, till chrough |
| the fights you efpie your firft mark at A, and by the fide of the |
Index draw the hncf{' K. Secondly, turn the Index to the fecoud |
mark at B, and draw the line BK. Thirdly, dire& your fights to (
| C, and draw the line C K. Fourchly, direé your fights to D, and |
| draw the line D K. Fifthly, diret the fishes to E, and draw the ‘
 line EK. Sixthly, dire the fights o F, and draw the line K F,
- Laftly, direé the fights to G, and draw the line K G, {o have you |
| finithed your work at yonr firft ftation.

: _Th_is '
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This done, with your Chain, meafure che diftance of your two
ftacions Kand L, which fuppofe to contain 800 foor. and remo-

ving ycta Table to L, lay the Index uponthe line K L, turning the

Teble sty :H]rhroug?} the fightyou fee your firft ftation atK,
and there ferew it faft fo chat it aler not fo'long as your work con-
tinuerh, -

Then laving the Index to the point L, dired your fights to the
feveral Imarks asbefore, namely,to ACBF D E G, and from
€ach of thofe marks draw lines by the {id¢ of che Index, as AL,
CL,BL.FL, DL,EL, and G L, fo'is your work finifhed at
your fecond ftation alfo.

Having thus done, firt obferve where the line K A croffeth the
line L A ,which is at A,ar which point youmay draw the figure or
write the name of the thing which it reprefenteth, Secondly, ob-
ferv e where the line K Beroflech the line'L By which is ac” B,ac
which point write the name of the place as before, Thirdly,
obferve where the linesK C and LC intetfect, which isacC, at
which point al{o note the place, Fourthly; at the interfe@ion of
KD and L D which is at D, write the na me of the place as before, |

Do thus with.all the reft of the places be they never fo many, {o |
{hallche feveral poins ofinterfection A BC D E FG upon your
Table, reprefene che refpective places in die Town or City.

Now to know the diftance of any of théfe places one from ano-
ther, you mult take the difkance réquired in your Compaﬂ'es, and |
apply it to the fame Scale by which the (tationarie diftanceK T, |
was laid down, and it will there (Hew you the diftance re quired, |

CHAP,!

=l — e ———
e . . S AT T SNEPRY Trar—

L T




|:')l';

i S e

|
|
|
i
{
|
|

r ’ - ] o
’ f 4
| g B al D AT 2G e 1] b 2 B
X |",-t ;_:_er ‘}} f{J %8 R Y b, _‘}

CHAP. X1V,
; f - P sl A onn f n \F}, JLF./ ’i --'.:. / f‘ o e 1y !
How to performe thework of th > lafi Chapter by
& e e 3
the Theodolite.

ES inche laft {‘-‘i.}"{i'i'\ make choilce 1 two places, from
cicher of which you may conventently {ieall thofe
Marks which you intend to defcribe, which two places
B8 |or beKand L. Then placing che Inltrument acK, lay
thelndex on the Diameter L:'l;'l'g‘uf, and turn the wi ole [nltrument
abouc till throogh the fights you efpie your fecond ftacion ac L :
then fixinz the Inftrument there, direét your fights to the feveral
marks A BC D E F G, obferving what degrees the Index cuttech
when direced to any of the marks intended. As, fuppofe, your
Inftrument being fixed at K, and the fights diretted to A, the
Index cuts 83 degrees 50 minutessat Py 97 degrees §5 minures; at
C, 114 degrees 10 minures; at D, 123 degrees 40 minntes; ac E,
134 degrees 35 minutes; at 138 degrees 30 minutes sand at G,
155 degrees,20 minutes, S :

Then removing your Inftrument to L, lay the Index on the Di-
ameter thereof, and turn it about till through the fights you efpie
your former ftation at K, as isbefore taught : Then direéting the
fights to your firft mark A, the Index cuts 33 degrees 50 minutes;
at C, 43 degrees 40 minutes 5 at B, 54 degrees 10 minutes ; ac F,
64 degrees;at D, 73 degrees 20 minutes ; at E 87 degrees 15 mi-
nuges; and at G, 113 degrees 40 minutes.

Thefe feveral obfervations of the degrees cut by the Index at
both ftations, ought to be noted in a Book or paper’, together with
the ftationarie diftance, as in this example.

[ l’{{ s H-’.’IUI_
rA 83 50
b 97 55

C 114 10
Firft ftatio D 123 40
\E 134 35
F 138 30
G 155 20

The Stationarie diftance 8oo Foot,

(A | 103311050

B 43 40

C 54 10

Second fa tion< D 64 00
E

73 20

¥ 87 15

G~ xI3- 30
_ B_y '
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. anfwerable to the parts of your ftationary diftance, you may wich
| your Compafies meafure the diftance of any of thefe marks or pla-
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By help of this Table of your obfervarions, you may at any time
protra@ the fameupon paper, and makins a Scale of equal pares

ces one from another, or from either of your ftations,

CHAP. XV.
How to protraét the former Obférvdtiom upon Pa-

per. andtomake a Scale 1o meafure any of the
Diftances.

Wi 0ur paper or parchmét being provided,draw there-
57/ | vpon a line at length, and therein affigne two points
J)| as K and L, reprefenting your two ftations, then up-
% | on your firft ftation at K, lay the Center of your
9| Protractor, wich the Meridian line therof (which is
—notedwith EF) direély upon thelineK L. Then
lay the Table of your obfervations before you , and feeing that ar
your firft obfervation the Index cut 83 degrees 50 minutes , you
muft cherefore with your protra@ing pin make a mark againft 83
degrees 50 minutes of your Protrador, Again, feeing thar ag your
{econd ob(ervation the Index cur 97 dezrees 55 minutes,therefore,

with your protra&ing pin , make a matk upon your paperagainft
97 degrees 55 minuges of your Protra¢tor,And thirdly,feeing that
| atyour third obfervation your Index cut 114 degrees 10 minytes,
| you muft likewife make amark againft 1 14 degrees 10 minutes,
- and

-
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and thus muft you do withall thereft of your obfervations, be
they never fo many. Which being done , from the point or fta-
tion K, you muft draw the ftraight lines K A, KB, K C.K D, &zc.

Then remove your Protraétor to Ly which fignifies your fecond
ftation , laying the Meridian line thereof upon the line K L, and
then by your Table , note the angles of your obfervations made at
your {econd ftation in all refpeéts as you did thofe of your
firft &ation : {o(hall youfind that acche firlt obfervation ar your
fecond ftation 5 the Index cut 33 degrees so minutes, theretore,
with your protraéting pin make a mark upon the paper againft 33
degrees 50 minutes of the Protractor. Again, the degrees cut at
your fecond obfervation were 43 degrees 40 minutes , therefore
make a mark againft 43 degrees 40 minutesof your Protractor,
Alfo,the degrees cuc at your third obfervation were 54 degrees 10
minutes,againft which likewife make a mark,dealing with all the
reft of your obfervations in the fame manner : then through thefe
feveral points, from your ftation L,draw ftraight lines till they in-
ferfeét thofe lines before drawn from K, which will be the points
ABC DEF and G, which points bear a juft proportion to the
Marks which you obferved,
_ Now to find the diftance of any of thefe marks onefrom ano-
ther, you muft divide a line into fuch equal parts, {o that your fta-
tionarie diftance K L may consain 800 of them. Your Scale be-
ing thus made , takeinyour Compaflesche diftance between an
two marks or places here defcribed, and apply it co your Scale {o
{hall it exaétly fhew you the true diftance between the two places
{o taken,in the fame parts as the line KL was divided.

In this manner may youwith fpeedand exacnefle attein the
true diftance and ficnation of any Mark or Marks far remote,
without approaching neer any of them: and thus in over-grown

land,where you can neither go about it, nor meafure within it chis |

Chapter will be of excellent ufe.
@ Imighc here infert divers other Cafes concerning the taking

of Heights andDiftances;as,divers places lying in the fame |

ri%ht line o find their diftance ; or, parr of a Diftance or
A

titude being given, to find the whole , with infinice o- |
ther of that nature , but feeing that thefe are bur parts or |
branches of whart is here delivered, and are rather Pro- |
blemes of curiofity then ufe, I will therefore pafle themo- |
ver; and therather , becaufe thefe beingrightly under.

ftood , the performance of any other willbe very cafie,
But remember alwayes in taking of inacceffible Heights

and Diftances; as alfo in the plotting of un-pafleable |

grounds , that you take this your ftationarie diftance as

asmay be, And ifatany time yoube required to the alti- |

tude of a Caftle, Church or Tree, ftanding ona Hill, you |

you muft perform it at two operations, firft, by taking the

alritude of the Caftle and Hill rogether as one altitude,

and {econdly, by taking the height of the Hill alone; then
by
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by fubftracting the heighe of the Hill from the whole height,
the remainder thall be the height of the Caftle, And here
note alfo, that in the taking of all manner of Altitudes, whe-
ther acceflible or inacceflible, you muft alwayes adde the

...............

y g 0% <
PN

beight found, the height of your Inftrument from the ground. |

CHAP. XVL
How totake the trae plot of a field at one flation
taken within the [ame field, [o that from thewce
you may [ée all the angles of the (ame field by the
Plain Table,

SO I_ch you enter any field to furvey your firft work
NV muft be to fer up fome vifible mark ar cach angle
E\V/. W/ 1) thereof, or let one go continually before you to every
QISR angle, holdingupa white cloth, or the like, to diret
you : which being done, make choice of fome conveniene place a-
bout the middle of the field , from whence you may behold all
your Marks, and there place your Table cm-'crc:d_u.{ith a {heer of
paper, the needle hanging direétly over the Meridian line of the

Card (which yowmult alwayes have regard unto, elpecially when |

you are to furvey many fields rogetber). Then make a marke
about the middle of your paper, which fhall reprefenr chae pare

‘ of the field where your Table ftandeth, and laying the Index unto. |
i this point, direét your ﬁgllr.\ to the {everall '.!nfqlus where you

| before placed your marks, and draw lines by the fide of the Index

b - -

Dd ‘upon |
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your Protraéting pin or Compafle point ar the end of every of |
| themj; then lines being deawn from one to anocher of thefe points,

T bewfe of feveral
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upon the papery then meafure che di_ﬂ nce of cvery of thefe ]'I
marks from your Table, and by your Scale {er the {fame diftances {
tipon tie lines drawn upon the Table, making imall marks wich

you fhall have uponyout Table the exa& plotof your Ficld, all
the lines and angles upon the Table being proportional to thofc of

Suppofe you were to take the Plotof the Field ABCDEF,
Having placed marks in the feveral angles thercof , make choife
of fome convenient place about the middle of the Field, asat L,
from whence you may behold all che marks before placed inthe
feveral angles, and there place your Table, then turn vour Inftru-
ment about ; tillthe necdle hang over the Meridian line of the
Card,the North end of which line is noted with a Flower-de-luce,
and is reprefented in chis figure by the line N S.

Your Table being thus placed , witha fheet of paper the reup-
on, make a mark about the middle of your Table which (hall re-
prefent that place in che field where your Table ftandeth : chen,
applying your Index to this point,direct che fizhts to the firfk mark
at A, and the Index refting there, drawa line by tie {ide thereof
to the point Ly then with your Chain meafure the diitance from
L, the place where your Table ftandeth, to A your firlt mark,
which tuppofe to be 8 Chains 10 Links ; then take 8 Chains
12 Links from any Scale, and fer that diftance upon your Table
from L to A, and at A make a mark. ;

Then directing the fights to B the fecond mark, draw a liceby
the fide of your Index as before , and meafure the diftance from
your Table at L, toyour mark ac B, which {fuppofe 8 Chains 75
links, this diftance muftbe taken from your Scale , and fet upon
your Table trorn L to B, and at B make another mark,

Thendire& the fights to the third mark C, and draw a line b
the fide of the Index, mieafuring the diftance from L to Cywhich |
fquoie 10 Chains 65 links ; this diftance being taken from your
Scale and applyed rto your Table from L to C, {hall give you the
point C, reprct{ming your third mark.

Inthis manner you muft deale with the reft of the marks at
D Eand F, and more, if the ficld had confifted of more angles, |
Laftly,when you have made obfervation of all the maiks round
the Field;and found the points ABC D E and F upon yourTable, |

youmuft draw lines from one point to another till you conclude
where you firft began : as draw aline from A o B , from Bto C, !
from C to D, from D to E, fromEtwF, and fromF to A, where |
you began:then will A BCD E F be the exa@ figure of your field,
the fides and angles of the faid figure bearing anexa&t proporti-

on to thofe in the Field, and the line N S, in this and the follow- |
ing figures,alwayes reprefenteth the Meridian line,

CHAP, |
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CHAF XVII.
How to take the plotof a field at one fation taken
in. the middle thereof by the T heodolite.

pota o Lace marks at the feveral angles ofthe field as before
& I YE and make choice of fome convenient place about the

q oo .{'.Ji

S Beg middle thereof, as L, from whence youanay fee all che,

e oy

<Amgese marks, and there place your Inftrument; the Needle |
hanging direétly over the Meridian linetin the Card,

This done, dire@ your fights to the firft mark at A, noting
what degrees the Index cutteth, which Iet be 36 ‘deprees 45 mi-
nutes, thefe 36 degrees 45 minutes muft be noted “down in your
ficld-book inthe firft and fecond Columns thereof. Then 'meafure
the diftance from L. the place of your lifttumenc,ts-A your firft |
mark, which let contain 8 Chains 10 Links, thefe 8 Chains 1o
Links muft be placedin the third and tourth Column of your field-
book, as hath been direéied in the deferiprion chereof,

Then dire&t the fights to B your fecond mark, and' note the de-
greesaut by the Index, whichlec be 99 degiees 1§ minutes, and |
the diffance L B 8 chains 75 links, the g9 degrees 15 minutes muft
be noted in the firft and {econd Columns of your ficld-book, and
the 8 Chains 75 Links in the third and fourth Columns. |

s o T Rl e _ D_'_Lj_z Thcni
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Then dire& your fights 8 C, your third mark, and note the de-
grees cut by the Index, which lec be 163 degrees 15 misutes, and
lec the diftance L C be 10 Chains 65 Links; the 163 degrees 15
mifures muft be noted in the firft and fecond columns of your field
book,and the 10 Chains 65 Links in the third and fourth columns
thereof.

Then dire& your fights to. D), your fourth mark, and note the
degrees cutby the Index; which lecbe a1z degrees:

@ And here youmuft note that in ufing the degrees on che
frame of the Table, chat after theIndex hath paffed 180 de-
grees, whichisacthe line NS (reprefenting alwayes the
Meridian line) you muft then couatthe degrees backwards;
according as they are numbered on the frame of the Table
from 190 to 360,

Then meafure the diftance L D, which letbe 8 Chains53 Links;
the 212 degrees muft be noted in the firft Columns of your field-
book, and the 8 Chains 5 3 Links in the third and fourch Columns
thereof.

Then dire your {ights to E, the Index cutting 287 degrees 1y
minutes, and the diftance L E being 8 Chains 15 Links, thefe
muft be noted in your field-book as before, the 287 degrees 15
minutes in the firt and fecond columns, and the 8 Chains 1§
Links in the third and fourth.

Laftly, direct the fights to F, your laft mark, the Index cutting

342 degrees, and the diftance L F being 9 Chains §5 Links, thefe |

muft be noted down in your field-book in all réfpects as the for-
mer,viz, the 343 degrees in the firft column, and the 6 Chains 55
Links inthe third and fourch: then will your obfervations noted
in your field-book ftand asin this Table following.

Degrees Minutes | | Chairs, Lipks
Al 36 45 8 10
B| 99 15 8 75
C| 163 15 10 65
Dl 212 00 8 53
E| 287 15 | 3 15
Fl 342 00 ] 9 55

Cuanr.
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CHAP. XVIIL

Howtotake the plot of a Field as one flation taken
in the middle thereof by the Circumferentor.

maﬁ Hereis little difference between the work of this and the
&M B\ laft Chapter: for , the marks being placed in the feve-

9 W ralangles of the field, and the ftation appointed at L,
&4 place there the Inftrument, and turning it about, dire&
the fights to A (the Flower-de-luce of the Card Ecing alwayes to
wards you)the South end of the Needle cutting 36 degrees 45
minutes the fame which the Index of the Theodolite did in the
laft Chapter, then mcafuring the diftance from L to A, you will
finde it to contain, as before, § Chains 10 Links, which you muft
note down in your field-book as in the laft Chapter,

Then turning the whole Inftrument abou (as before) dire& the
fights to B, the South end of the Needle cuttng 99 desrees 1 5 mi-
nutes, and the diftance L Bwill contain 8 Chajns 75 Links, which
note down in your Book alfo. |

In this manner muft you direé the fights to all the other angles
CD EandF,and you fhall finds the South end of the Needle

b0

al- |
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alwayes to cut the {ame degrees in the Card as the Index of the
Theodolite did, and the meafured lines L C, LD,LE, andLF,
will be likewife the {fame, fo thar the Table of cblervations in
the laft Chapter will ferveto prowract either this or the other
work, as is taught in the next Chaprer.

e —————

'; ; CHAP. XIX.
How to protratt any obfervations taken according

to the directions inthe laf Chapter.

[rt, draw upon your paper or parchment a line at length,
which fhall reprefent ete Meridian lines NS in the fi-
gure , then mak choice of fome point or other in that line
which {hall reprefent your ftation or place of ftanding in

the fieldsas K: upon this point place the centér of your Protrattor,

(o that the Meridian line EF of the Protrator, may lie directly

upon the Meridian line NS of thisfigure.

Then laying your field-book before yous feeing chat at your
ficft obfervarion at A;the Index of the Theodolite, or the Needle
of the Circumferentor, cur 36 dégrees 45 minures, you mufk
therefore againft 36 degrees 45 minutes of your Protractor make
a marke upon your paper.

2 Sceing the degrees curat your fecond obfepvation were g9
degrees 15 minutes, youmuft mark upon your paper againft g9

| degrees 15 minutes ot yout Protractor.

! The degrees cucat your third obfervation were. 165 degrees

| ¥y minutes; thercfore againft r63 degreds 15 ‘otinbedy make a
markupen your papcr, '

l :
| 4 Thedegrees cut by the Index or Needle ac your fourth obfer-
| vation being 212 degrees ==

l

1 Ndw becaufe 212 dearees is greater chen 180 degrees you '
| muift therefore turn che Semicircle of the Protraéor |
1 downwards, yerche line E F thereof muft lie direély
| upon the Meridian line NS, as before, ';

| ====Yyou mu (t againft 312 degrees of the Protractor makea matk |
| Upon.yout paper. %
|5 Seeing the degrees cucat your fifch obfervation were 287 deg.
| 15 minutes : therefore make a matk asdinft 287 degrees 15 mi-
| putes o the Protradtor.
Laitly, thie degrees cut ac your laft obf rvarion were 342, there- ’
| fore againit 342 degtees of yout Protractor make a mark with
your Protracting pin, as before. ,
| . Having thus protracted all the degreees of your {everal oblerva- ]-
tions, take away your Protractor, and laying a ruler to the point L, |

draw |




draw obfcure lines from L through thofe points, which lines will |
beLA,LB,LC,LD,LE;andL F. ?

This done, youmuft obferve by your ficld-book the length of
every lire

Asthe line L A at your firfk obfervation was 8 Chains 10
Links, therefotre, 8 Chains 1o Links being taken from’ your Scale
and fetupon your paper from L to A, it fhall give you the point
A upon your paper. _ Mo

2 The length of your {econd line being 8 Chains 75 Links, you
muft take 8 Chains 75 Links from your Scale, and fer jt upon
your paper from L to B. .

3 The line L. C being 10 Chains 65 Links, you muft cherefore
take 1o Chains 65 Links from your Scale, and fet ic upon your
paper fromL to C.

And thus muft you deale with all the reft of the lines, as L D,
LE.andLF, _

Laftly , draw the lines AB,BC;CD,DE,E F,andF A, fo
{hall you have the exaét figure of the field upon your paper,

@ In thefe four laft Chapters you are taught how to take the plot
t)f:my field at one ftacion takenin the lflid__[} thereofs both b}'
the Plain Table, Theodolite, and Circumferentor, and alfo
how to protrac the fame. Thisway of plotting of a field is
feldome, or never, ufed infurveying of divers parcels , but

for |
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for one particular field it is as good as any, but divers other
varieties will appeare in the following Chapters.

CHAP, XX
How to take the plot of a Field at one flation taken
in any angle thereof , from whence all the other
anglesmay be feen, by the Plain T able.

ezt Lace your Table in fome convenient angle in the field
o D¢ tobe meafured,and turn 1t about till the Needle hang |
*ﬂ ik  direély over the Meridian line in the Card,and there
e2D® fixir: chen draw a line parallel to the fide of your
Table,as N S: in which line affigne any point at pleafure, as H,
which fhall reprefent your ftationor place of ftanding, unto 'this
pointapply theIndex, and diret the fighes o A and draw a line
upon your paper as H A; and meafure the diftance H A (as was
direéed before in Chap. 16.) Then diret the fighes to B, your fe-
cond mark;and there likewife draw aline H B, ‘mealuring the
diftance A B, as was taught in the fore-mentioned Chapter,

In like manner dire& the fights to C D E F and G,drawing lines
by the fide of your Index at every obfervation, and meafure with
your Chain the diftance from H (the place where your Inftru-
ment ftandeth) to the feverall angles of the field A,B,C,D,E,F,
and G; which diftances being taken in your Compafles, from an
Scale, and fec upon your Table from Hupon the {everal lines H
HB,HC,H D,;HE; HF,and H G, {o {hall you have upon your
Table che points A;B,C,D,E,F, and G, by which marks draw the
lines H A,AB,BC,C D,D E,E F,F G,and G H, which lines will |
include the exaé figure of the field upon your Table. *

- S -

CHAP. XXI. |
tHow to take the plot of a Field at one flation ta.
ken in any angle thereof by the Theodolite.

: ; |
w9 N the fame figure following, having placed your Infiru- |

s ment at H, as is taught in che fore-going Chap:cr _
g4 direCt the fights ro A, your fir mark , noting the de- |
G grees cutby the Index, which fuppofe 22 degrees 15 |
minutes, thefe degrees and minutes muft be noted in the firft ll
and fecond columns of your field-book (as hath been before |
fufficiently taughe. )Then with your Chain meafure the diftance |
from your ftation at H to the angle A, which letbe 8 Chains 46

Links, which you muft place in the third and fourth columns of |
your field-book, according to the former directions.

2. Dire@ |
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~ 2 Dire& your fights to B noring the degrees there cut, which
{uppofe 42 degrees, 45 minutes, thefe degrees and minutes place
in the firft and fecond Columns of your field-book, and meafure
the diftance H B, 15 Chains 21 Links, and note them down inthe
third and feurth Columns thereof.
3 Direét your fights to C, the degrees cue being 68 degrees
o minutes, and the diftance HC 16 Chains 64 Links, note thefe
alfo in your field-book as before,
And in this manner muft you deale with the other marks D, E,

F, and G, fo having noted them all in your field-book they will
ftand as followeth.

De grees

Minutes Chains Lnks
A a2 181 8 46
B 42 45 15 2l
C 66 30 16 64
D 86 45 16 23
E 122 30 16 68
F 130 15 15 22
G 163 oo 7 73

Ee CHAP,
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. CHAP. XXIL

170 to take the Plot of a Field at one (tation ta-
ken in any angle thereof, from which all the reft
may be [een by the Circumferentor.

2009 Lace your Inftrument at H, and direct the fights to A

D)o (obferving the cautions formerly delivered in theufil
T7&  of this Inftrument) the Needle cutting 22 deg, 15 min.
fedl® and che diftance H A containing 8 Chains 46 Links,
which agrees exaétly with the firft obfervation in the laft Chap-
ter : thele degrees and minutes, together with the:mecafufed di-
ftance H A muft be noted down in the {everal Columns of your
Field-book, and if you make obfervation round about the field,
from angle to angle, and meafure the length of every line from H,
to BC D E F and G,you fhall finde the degrees cut bythe Needle,
to be the fame with thofe (in the laft Chaprer) cutby the Index,
and che meafured diftances tobe likewife equall; and if you make
a Table of your obfervations, you fhall finde it the fame with that
in the laft Chaprer.,

CHAP. XXIIT. .
How to Protratt any obfervation taken accordin .
to the Dottrine of the twolaft Chapters.

point therein reprefenting your ftationarie angle, as
at H, ro which point apply the center of your Protra-

&ar,the Semicircle upwards, Then laying your Field-
»> bookbeforeyou, youmay perceive that ar your firfk
obfervation (which wasat A)the Index of the Theadolice, of the
Needle of the Circumferentor cut 22 deg. 15 minutes, thepefore
make a mark againft 2 2 degrees 15 minuces, & draw the line H A,

2 The degrees cur at your fecond obfervation at B,being 42 deg,
45 minutes, makea mark likewifc againft 42 degrees 45 minures
of your Protraltor,and draw che line H B.

3 The degrees cutat your third obfervation being 66 deg. 30 mi,
make a marke againft 66 deg. 30 min,and draw chelineHC.
| _ Andin this manner muft you proceed with the reft of your ob-
t fervations, D, E, F,and G.
|

P

Having thus protraéted your angular obfervationssproceed now
toyour lineall, namely, to the length of your lines, noted i the
| third and fourth Columns of your Field-book.
1 Séeing that the lenght of your firft line H A was 8 Chains
| 46 Links, you muft take 8 Chains 46 Links from your Scale, and
| apply it to your paper from H unto A,
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3 The length of your fecond line H B.being 1 5 Chains 21 Links
take 15 Chains 21" Links from your Scale ., and apply that di-
ftance to your paper from H unto B,

5 Lhediftance of your third mark H C being 16 Chains 64
Links, r2ke that diftance from your Scale, and appjy it to your
paper from the point H unto C. :

In ali refpetts as betore, you muft proceed with the meafuring
of all the other lines about the field, were they never fo many,

Lafily, it from thefe poinct ABC D E F G, and H,you draw the
line AB,BC,CD;DE,EF,F G, and G H, you {hall have upon
your paper the exaét figure of your field,

€ And herein you may receive abundant fatisfation, to fee
your {everal Inftrumental operarions , and your Geome-
tricall protraction {o exaly to agree: and jfyat any time
you make feverall obfervations of any onc piece of eround,
accordinf_'; to the dire &ions of the fOl'CE;Uiﬂg Chaprérs, i
the like, if you finde them not exaétly 1o agree, you may
be fure you have failed inone or other of your obfervations,
and therefore, before you proceed further, iy is belt 1o re.
form your firft errour,

Ee 2 CHAP. |
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CHAP. XXIV
How totake the plot of a Field at two flations ta-
| Ren in any parts shereof, by meafuring f3om ei.
| ther of tbe ftationsto the vifible angles, by the
Plain Table,

LA His manner of work is chiefcly to be ufed in fuch
H E5M ficlds which are fo irregular that from any one
A8 parcchereof you cannor difcern all the angles,or
Wiy elfe in fuch whofe largeneffe will not permit a {uffi-
a0/ cient view of all the angles atonce. The manner of
r 1 % ¢ - . :
work will be the very fame with thac in the 16Chap:
! only the[nftrument, in this, muft be placed in two {everall places,
whereas, in that, the{ame thing was effeGted at once placing of
the Inftrument. .
Suppofe then that ABC D EF G HIK L and M, were fuchan
, . irregular Field as 1s betore {poken of. Having made choice of two
i ’ places within the fame for your two ftations, as O and Q, from
which you may conveniently fee all the angles.
Firft, place your Table at O,turning it about till the needle hang
- diretly over the Meridian line in the Card, reprefented in this fi-
| - gure by the line N O 8. Then fixing the Table there, you muft
[ : (1) direét the fightsto A, and by the fide of the Index draw the
| line A O, containing 7 Chains 46 links.
j (2) dire& the fights to B, and draw the line BO, containing
A 7 Chains 18 Links.
‘ (3) direé&t the fights to C, and draw the line O C; containing
Chains 2 1 links.
(4) dire& the fights to D, and draw the line O D, containing
6 Chains 33 Links.

l (5) dire& che fights to E; and draw the line O E, containing
| | 5 Chains 57 Links.
| |
|

SR

e s

(6) direct the fights to K, and draw the line O K, containing
7 Chains 83 Links.

| (7) direét the fights to L, and draw the line O L, containing
¢ Chains g5 Links.

| (8) direct the fights to M, and draw the line O M, containing |

, 5 Chains 8 Links. |

| Having thus made obfervation of thefe angles which are all that

| can conveniently be feen from your firft ftacion ac O,and draw the

, feverallines© A, OB, 0 C,OD,OE,OF,0K,OL,and O M,

I and upon them fet the feverall lengths as you found them by mea-

[ furing, as from' O to A, 7 Chains 46 Links, from O toB, 7 Chains §

| ; { 18 Links 8&c. You muft then lay theIndex again to the point O,

}

and dire& che fights to your fecond ftation at Q , drawing the line
O Qs then meafure the diftance from O to Q_,which let contain
8 Chains 89 Links. Then'!

I e g e L ———— —— e e
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Then remove your Infirument to Q, and lay the Index upon
the line O Q_, turning the table abour till through the fights you
cipie your firft ftacion at O then will the Needle hang direétly o-
ver the Meridian line in the Card as before, and your Inftrument
is truly fcitwated in the fame pofition as before, fo that you may
now deale with the angles F, G, Hyand I;(which before you could
| not conveniently fee) as you ded with thofe on the other fide of the
field, by laying the Index to the point Qs and dire&ing the fights,

(1) to Ejand drawing the line Q E, containing 5§ Chains 1o Links-
(2) to F and drawing the line Q F, containing 7 Chains 64 Links-
(3) to G and drawing the line Q G, containing 6 Chains 40 Links-
(4) to H, and drdwing the line Q H, containing § Chains 33 Links,
(5)to Ieand drawing the line QI,Contilining 6 Cnains 95 Links,
(6) to K;and drawing the line QK; conraining 7 Chains 61 Links | l

Thefe anglesbeing obferved and the Tines mealured as the for-
mer were, you fhall finde tlie feverall poines E, F, G, H_ Land K, |
on this fide of the Field alfo; fo that youmay draw the lines A B, |
BC, CD, DE, EF, FG, GH,HL IK, KL, . M, and M A, |
which fhal] reprefent upon your Tablé the exa& figure of the field |
to be meafijred, |

@ And|
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thereot, only chis facisfadeion will accrue thereby, for when
i you have meafured your (tationarie diftance O Qand re-
l moved your Inftrument to Q; and there fixed it, when you
| direét che fights to E or K; and meafure the diftance QF
’ QXK, and {ecic oft from Q, you fhall finde the poines E and
!

1

K to fall directly upon the fame points E and K formerly
drawn, 1f chere be no errour in your work.

And in this manner may you make threc, our or five fta-
tions for one fiellif need fo require, remembring alwayes,
thacatevery f{tation the Needle hang direétly over the Me-
ridian line,or the fame degree of the Card atevery ftation.

CHAP. XXV.
tiow to take the truePlotof a Ficld at two (fati-
0"staken in any parts thereof, fromwhence the
angles may be feen by the Theodolits.

> Our ftations O and Qbeing chofen, place your In-
ftrumenc in the field ar O, and wirn it about till the
Needle hang over the Meridian line, and there fix-
ing ic, direCt che fights to A, theIndex cutting 19
degreees 1 0@mnutesyand the line O A contaming
| 7 Chains 46 Links,the 19 deotees rominutes muft
| be placed in the firft and fecond columns of your field-book , and
| the 7Chains 46 Links in che third and fourth ¢olamns thereof,

Then direct the fights to B, the Index cutting § 3 degrees 30 mi-
putes; and che line O B containing 4 Chains 18 Links, which note |
| down in your field-book as before. [
| Iathismanner proceed with the reft of the lines and angles
| namely, fo many as you intend to ebferve at your firit ftation sz,
| A, B,C, D,K, L, and M: which done, direct the fignes to your fe-

cond ftation ar Q_, the Index cutting 18 degrees 15 minutes,
| which note down in your field-book by it felfe; Alfo imeafure the

(tationarie diftance O Q, X Chains 89 Links, as before, this alfo
| muft be noted in'your field-book.

Having thus finithed one parcof the field, remove your Infiru-
ment to Q, and laying the Index upon 18 degrees 15 minutes,
(which is the inclination or difference of Meridians becween
your two ftations )turn it abou wll through the fignes you efpie
your fir(t (tation at O, then will the Neadle hang over the Meri-
i dian line, and the Inftrument will be truly {cituate,
| Thendire& the fights to E, the index cucting 52 degrees 15 mi-
a' nutes,and the line QE contaning 5 Chains 1o Links_which mutt

be
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deg.
19
33
95
133
166
a5I
282
3°4

gleOQ N 18d
Meridians,
E 52
F 99
G 148
i‘l 2132
2
K _:,Zi

Min,

10
30
15
00
30
30
0o
30

15
30
30
30
Co
30

be noted inyour Field-book in all refpeds as formerly. In this
manner make obfervation of all the other lines anglesasEFGHI
and K,which being colleéted into your Field-book will ftand as fol-
loweth,

Cha,

00@ 3 v O\ ~3 g

y diftance O Q js 8 Chains 89 Links, and the ag.
egrees 15 minuces, the inclination or difference of

N AV A~ W

'n'.'

Link,
46)
18
21
33 °The firlt ftation
571 atO,

83
95
05,

10)

64 :
4o0sThe fecond fia- |
33] tonarQ, |
95, |
61 |
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; CHAP. XXVL
\Howro take the Plot of a Ficld attwo fations
1
|
.l

takenin amy parts thereof, by the Circumte.
rento-.

AHe ufe of this Inftrument in taking the plot of a
fi ficld by obferving the lines and angles in the midft
thereof, is fufficiently fhewn already in Chap, 18.
) & che work of this Chaprer differech nothing there
j‘r] from , only in this you make obfervation in two
¥ places. Therefore placmgrhtlnﬁ rumentat O,and
ire@&ing the fightsto ABC DEKL and M,you fhall finde the
de.rees cut by the Needle to be the {fame with thofe colle&ted in
| your field-book at your firft ftation at O. Alfo, your Inftrument
| \ being removed to Q, and Ob((’r\’jlltollllladﬂ of the feverall angles
1 | there, namely, of rhr;: angles EF GHI and K, ’t‘h{‘y will likewife
- | be found the fame with thofe obferved by the Theodglite at your

| fecond ftation in the latt Chapter,and therefore to make reperiti-

' | on thereof againin this place, were fuperfiuous. \
| §

S

-
|

& ¥
Ja at

L

‘ @ Here note, that the Plain Table and Theodolite are the
‘ moft convenient Inftruments for thefe kinde of practifes
q hitherto treated of, and nor the Circumferentor, I only

-- have hinted the ufe thereof| that the agreement of che fe-
]f .. ‘grall Inftruments might be taken notice of, the Cicum-
|

ferentor ferving! chiefly for large Champion plains and
Wood-lands aswill appear hereafter.

CHAP. XXVIIL
How to protralt any ebfervations takeb recordin
to the direttions of the two laft Ch sprens,

g Rawupon your paper the Meridian line M O S, the
3 point O reprefenting your firft ftation: upon this point
O place the center of your Protraétor, laying the line
R E T thereofidirectly upon the Meridian line N S Then
#™ taking your field-book before you obferve the degrees

there noted ,namely,

1) at A, 19 deprees 10 minutes the line O A containing 7 Chains
3 E )

(2)atB,53 degrees 30 minutes, the line O B containing 7 Chains
18 Links.

1 (3)at C, 95 degrees 15 minntes, the line O C containing 7
) ' Chains 21 Links.

L i e o e e e
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| A nd foof thereft, againft which degrees and minutes make
marks by the edgeof your Protradtor, and draw lines from O
throy gh thofe marks, asO A, OB, OC, OD,0E,0K,OL,
O M, and upon thofe lines fet off the length from O, as you finde
them colleéted inyour field-book.

Having thus protradted the obfervations of your firft ftation(be-
fore y ou move your Protra@or) make a marke againft 18 degrees
15 minures which' is the inclinarion or difference of Meridians,
and draw the lineO @ , fetting of 8 Chains 89 Links the length
thereof fromO to @. Then upon the point @ , place the centerof
the Protrator, as before, moving it up and down till the line O 9 |
lies juft under 18 degrees 15 minutes, and holding it there, lay
your field-book before you, and prick down by the fide thereof the
feverall degrees and minuresas byyour Inftrument you obferved
them, together with the lengths of the linesas they were meafu-

|
red, drawing lines through thofe points alfo as the lines 2 E, 2 F, !
96, 9H, 9L,and 9K.

Laftly, draw the lines AB, BC,CD,DE,EF, &c. fofhall

you have upon your paper the exact plot of your field, in which (if ,
there be no errour in your work) the line M Abeing drawn will {
clofe exadtly with the line B A in the point A, \ l
|
\

rL
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CHAP. XXVIII,
Howtotakethe Plot of afield at vwo[Rations taken
in the middle thereof , from either of which all
the angles in the fieldmay be feen,with the mea-
furing of one line only,by the Plain Table.

sequyd Ecefficy may fome times require the ploting of a
O S field according ro the dire&ids which I fhal dcl%verin
SN Bk this Chaptersyet I would have as litle ufe made there-
SN8¥of as poffible canbe, in regard of the accutenefs of the

SIS angles, which is more liable to errour then any of the
wayes formemly taught, although it be grounded upon as firma
Geometrical principle, asany of them.

Let A BC D E F G H be the figure of a field, and let the two
{tations taken within the fame be O andQ,

Having placed your Inftrument at O; your firft ftation, the
Needle hanging dire&ly over the Meridian line of the Card, yon
muft,

(1) dire& the fights to A, and draw the line O A.
(2) dire& the fights to B, and draw the line O B,
(3) dire& the fights to C; and draw the line O C.
(4) direé the fights to D, and draw the line O D,
(5) dire& the fights to E, and draw the line O E.
(6) dire& the fights to F, and draw the line OF.
(7. dire& che fights to G, and draw the line O G.
(8) dire& the fights to H, and draw the line O C,

This done, dire& the fights to your fecond ftation at Q,and
draw the line O Q_upon your Table: then (with your Chain )
meafure out your ftarionarie diftance O Q,which is 7 Chaius,
and removing your Inftrument to Q (the needle hanging over the
Meridian line of the Card as before ) make obfervation as you did

at Oy As,

(1) direct the fights to A, and draw the lineQ A.
(2) vire& the fights to B,and draw the line Q_B.
(3) dire& the fights to C,and draw the ltne Q C.
(4) dire& the fights to D, and draw the line Q_D.
('5) dire& the fights to E,and draw the line QE.
(6) dire& the fights to F,and draw the line Q F.
(7) direé the fights to G, and draw the line Q G,
(8) direét the fights to Hyand draw the line Q H.

e ———

Now Il;




B

J Lis.4. Inftrumentsin Surveying. 219

,i

Now you may plainly perceive by the figure where the corre.
{pondent lines at each ftation intgr{eét or croffe each other ; 85,

(1) thelines O A and Q Ainterfe& cach other at A.
(2) thelines O Band Q B, interfeé each other at B,
(3)the lines O Cand Q C, interfe& each other ar C.
(4" the lines O Dand QD, interfet each other at D,
(5)thelines O E and QE, interfe& each other at E .
(6) the lines O F and Q\F. interfect each other at F.
(7) thelines O G and Q G, interfe& each other ar G.
(8) the lines O H and Q H. interfe& each other at H.

Therefore,if from one to another of thefe points fucceffively you
draw lines, you fhall have upon your paper the exa@ fymetry or
proportion of your field, as namelys the lines A B, B G CD,
DE, &c.

In this kinde of plotting you cannot bue perceive g wonderfull
quick difparch, you being to meafure nothing but the diftance fod
tween your flations, but by reafon of the acutenefle of the angles
(without exa&@ and curious drawing of your lines, and obferyin

the precife poines of inter{ection) youmay run ‘into sroffe ah i
dities and miftakes, d . fur

Ff2 .. CHAP.|
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CHAP, XXX

How totake the Piot of a field at two ffationsta-
ken in any pare thereof, from eitber of which all
the angles in the field may be feen and meafu-

ving only the flationarie diflance, by1be Theo-
dolite or Circun:ter=ntor.

F|Oumay perceive by wat hath been faid in ché fore-

Y| going Chapters, tharthe manner of work is the
¥)| {ame both with the Theodolite & circumterencor,
?| and therefore in this place I make but pne example
for both Inftruments. :

Now to takethe plotof the ficld ABCDEF
| G and H; by either of thefe Inftruments, place your inftrument ac
O your firft ftation, and turn icabour till che needle hang over the
Meridian line N S, and fixing it chere, .

(1) direét the fights to A, the Index or Needle cutting 3 1 degrees
30 minurr.js. _ :

(2) diret the fights to B, the Index or Needle cueting 69 degrees
1§ minurtes, : >

(3) direct t_h(: fizhts to C, the Index or needle cutting 124 degrees
45 minutes,

(4) diret the fights to D, thelndex or Needle cucting 168 degrees
10 minurcs,

(5) direct the fights ro E, the Index ogNeedie cuteing 202 degrees
30 minutes.

(6) direét the fights to F; the Index or Needle cutting 2 37 degrees
30 minutes. 6

i (7) direé the fights to G; the Index or Needle cutting 307 degrees

00 miunutes,
| (8) direct the fights co H, the Index or Needle curring 328 degrees
30 minutes,

This done, meafure your ftationarie diftance O 9 5 which fub-
pofe to contain 7 Chains, and remove your Inftrumenr to @5

turning it about till the Needle hang dire@y over the Meridian
liue as before, and there fix it 5 then,

(r)dire@ the fights to A, the Index or Needle curting 11 degrees
Q0 minuces.

(2)direc the fights to B, the Index or Needle cutring 35 degrees
30 minutes. i

(8) dire& the fights to C, the Index or Needle cutting 79 degrees
45 minntes.

\_'
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(4) dire& the fights to D,the Index or Needle cutting 153'degrees
1, minutes.
(5) dire& the fights ro E, the Index or Ne¢dle cutting 224/'degrees
50 minuces,
(¢)direé the fights toF, the Index or Needle cutting 279 degrees
30 mjnutes,
(7) direct the fights eo G,the Index of Needle cutting 329 degrees
00 minutes.
(8) direct the fights to H, the Index or Needle cutting 347 degrees
30 minutes.

Having thus made obfervation of all the angles round about the |

field ac both ftations and noted the degrees cur by cheIndex of the
Theodolite or the Needle of the Circumferentor,and noted them
down in your field-book, together with the diftance berween your
two ftations, youmay proceed to protract your work as is taught
in che next Chapter.

.
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How 1o protrit any obfervations taken according

'[ Giis IBHAD XXX,

, ‘ : :

| tothe direitions of the laft Chapter,

|

o [ rit draw the Mcrir:iian line N S, upon which lin¢ afligne

%8 any point at pleafure, as O for your firft ftation, unto

fdeaeR which point apply the center of your ProtraGor with the
line E F thercof upon the Meridian line N S. Then loake

into the Field-book for the degrees oblerved at your firft ftarion at

0, and make marks againft thofe degrees by the edge of your Pro-

] tracorsand when you have marked them all; draw links from O

through every of them, as the lines O A, 0 B, O C, &¢.

Then from your Scale take 7 Chains ( which is your {tationary
| diftance ) and place it from O to Q , which reprefents your {econd
\ {tation, upon this point Q\,‘placc the center of your Protractor and

laying vour Field-book bciorcyuu prick down r.hc degrees by the
ccrgc of the Prmraé@or,as you finde them noted in your Field-book
| atyour fecond ftation ac Q, and through- thofe “points draw che

lines Q A, QB, QC, &e.

The line QA crofling theline O A in the point A,
The line Q_B eroffing the line O Binthe point B,
Theline Q_C croffing the line O C in the point C,
The line QD croffing the lipe O D in the point D.
Theline Q _E croflingthe lige O E in the pomnt E.
Theline Q_F crofling the line O F in the poine F:
The line @ G croffing the line O G in the point G -
The line @ H croffing the line O H in the pont ML

Therefore if you draw the lines AB,BC,CD,DE,EEFG,
| GH, and H , irthall be the exact plov or figure of the field
required.

I @ I might now proceed to fhew the mannerof taking the
plot of an{ﬁcld without approaching nigh the fame ; buc
in regard che performance thereof differeth norhmg atall
from that which is already taught inthe 13, 14,and 15,
Chapters of the fourth Book; I'fhall therefore in chis place
pafie it over as fuperfluous.

CHAP.
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CHAP. XXXL

Fiow totake the Plot of a Wood, Park , or other
Jarge Champion plain by the Plain Table, b
meafuring round about the fame, and making olz
[ervation at every angle,

25%  therto we have fhewed how the plot of any plain and

% even ground,or any {mall enclofure may be raken fe-
= [ veral%waycs, as being the eaficft fora practioner to
o AN tr]r experience upon, I now come to fhew how the

& Iplot of any large Champion plain, or over-grown
wood may be meafured , for in fuch kinde of I[_r‘raaum;ils the for-
mer directions will be of lictle validity, for the largenefle of the
Plain . or the thicknefs of the wood may many times hinder both
your fights and meafuring; therefore the beft way to meafure
thefe kinde of Lands is to go about them, and make obfervation
at every angle,

——
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| D, and chere faften che Inftrument :then lay che Index on the
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“the back-fights you efpie your mark {et up at B, and there faften

 Thewfeof foveral L 154,

Suppofe the following fisure ABCDEFG to be a larse
Wood or other Champion plain, whofe Plot you defire to rake
upon your Plain Table,

1 Place your Inftrument at the Angle A, directing your fights
to the nexe angle atB, and by the fide thereof draw a line Lipon
your Table, as the line A B, then meafure by the hedge fide from
theangle A, ro the angle B, which fuppofe 12 Chains 5 links, then
from your Scale take 12 Chains 5 Links, and {et thae diftance up-
on your Table from A to F.

2 Remove your Inftrument from A, and et up a mark where j¢
laft ftood, and place your Inftrument ac che {ccond angle ar By
then laying the Index upon the line A B, turn the whole Inftru-
ment abouc till through the hack-fights you fee the mark which
you fetup at A, and there {crew the Inftrument : then laying the
Index upon the point B, direé your fightsto the third angle ar C,
and draw the line BC upon your Table , Then meafuriny the di-
{tance B C 4 Chains 45 Links, take that diftance from y;.jur Scale
and fet it upon your Table from Bro C.

3 Remove your Infirument from B, and fet upa mark in the
room thereok,and place your Inftrumentat C,laying the Index up-
on the line C B, and turn the whole Inftrument about till through

the Inftrument : then laying the Index on the point. C, dire& the
fights to Dyand draw upon your Table the line C D then meafure
from C to D 8 Chains 85 Links, and fet thar diftance upon your
Table from C to D.

4 Remove your Inftrument to D (placing a mark at C where
it laft ftood) and lay the Index upon the line D C, turning the
whole Inftrument about till through the back-fights you (’fpil: the
mark at C, and there faften the Infirument : then Jay the Index on

the Poinc Dsand direé the fights to E and draw the line D E then
wirh your Chain meafure the diftanee DE 13 Chains 4 Links,
and fee thacdiftance upan your Table from. the poisit D unto E.

5 Remove your Inftrumentto E (placing a mark ac D where it
laft ftood) and laying the Index upon the line D'E twitiche whole
Inftrument about till through the back-fights you fee-your mark at

: _ 1 L point
E, and direét the fights to F, and draw the line E F, then meafure
the diftance E F 7 Chains 70 Links, which take from your Scale,
and fer it on your Table from E to F.

6 Remove your Inftrnment to F ( placing a mark at E where it
laft ftood)and lay che Index upon the line E E, tnrning the Inftrn-
ment aboue, till through the back-fights you fee your mark fetup
at E, and there faften the Inftrument : then laying the Index on the
point F, direé: (he fichts to G, and draw the line F'G upon your
Table; then meafure che diftance F G § Chains 67 Links, and et |
that off upon your Table from F to G. J
.7 Remove your Inftrument to G (feting up a mark ar F where |
it laft ftood)and lay the Index upon the line F G tus ning the whole |

i Ve ST ]nﬂ:r_tu
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Inftrument about, till through the fightsyou fee the mark ar F,
and there faften the Inftrument, then laying the Index upon the
point G direc the fights to A (your firft mark)and draw the line
G A, which fhall paffe dire@ly through the point A, where you
firft began, if you have truly wrough,

In this manner may Jvou take the plot of any Champion plsin
be it never fo large; and here note, thar many times hedges are. of
fuch a chickneffe that you cannor come neere the fides or angles of
the field, either to place your Infirument or mea fure your lines;
| therefore, in fuch cafes, you muft place your Infrrument, and

meafure your lines patallel o the fide thereof, and then your
work will be ttie fame as if youmeafured the hedge it felfe,

Note alfo, that in thus going abour a field, youmay much help
your {elfe by the Needle, for looke what degree of the Card the
needle cuts at one ftation, if you remove your Inftrument to the
vext ftarion, and with your gack-ﬁghts look to the mark where

our Inftruggent laft flood, you (hall finde the Needle to cut the
me degrée again, whichwill give you no fmall fatisfation in
the profécation of your work.

Gg CHAP,
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Of fbifting of Papcr.

& In the taking of the plot of a field by the Plain,Table
and going about the fame,as is taught in this Chapeer, it may fo
fall our, (if the ficld be very large, or thatyou are to take man
| inclofures together) that the fheet of paper upon your Table
’ | will not hold all your work,but you muft be forced to take off that
| | {hicet which is upon the Table, and put another clean (heet in the
| room thereof : and (in che plotting of @ Mannor or Lordihip) ma-
ny {heets may be thus changed, which we call, fhifting of paper,
| the manner of performing whereof, it is as followeth.

S—

] Example.

. . Suppofe that in goinz about to take the plot of the ficld AB C
| DEF G, as inthis Chaprer is taught, that whenyou have made
choice of the angle at A, for the place of beginning, and proceeded
from thence to B,and from Bto C, and from Cto D, that when
you come to the angle at D, and are to draw thé line D E you
want room to draw the {fame upon the Table, you muft then do
as followeth.

L e L -

Firft, through the point D, draw the line D O, which is almoft
fo much of the line DE as the Table will contein, then neer
the edge of the Table HM, draw a line parallel to HM;as P Q.
and another line at right angles thereunto threugh the point O, as
O'N; thie point O being the farthelt poine that you canbring upon
your Table. '

- Thisbeing done, marke thiis fheet of paper with the figure (1)
about the middle thereof , for your firft fheet, then taking this
fheer off of your Table , put another clean fheet uponthe Table,
and draw thereupon a line parallel to the contrary edge of the
Table, asthe line R $ in the other figure, then taking your firft
{heet of Paper, layitupon the Table {o that the line P Q_may ex-
aély lie upon the line R § to beft advantage , as at the poinic O
in the fecond figure , then with your Compafs point draw fo
much of theline O D upon the clean fheer of Paper as the
Table will bear,
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P 5 % %
A B
e
G E
b4
E -
M Q, L

Having thus done proceed with your work upon your new
fheet beginning ac the point O , and fo going forward wich
your work in all refpeéts, as before is taughe in the beginm‘ng of
this Chapter , as from OtoE, fromE to F, from Fto G, and
and from G to A,(by this diretion) fhifting your paper as often as
you fhall have occafion,

[ B
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Howtotake the Plot of a Wood, Park, or otber

Large Champion plain, by going about the [ame,
\ andmaking obfervation at every ungle1bercof,
bytbe Theodlite.

@ett2a® Lace your Inftrument ar the angle A, and lay the Index
>l B on the diameter thereof, turning the whole Inftrument
: about till through the fizhts youefpie the fecoud angle

RIS at B, then faftening it there, turn the Index about till
through the fights you fee the angle ac G, the Index cuteing 130
degrees 0o minutes,which is the quantity of the angle G A B, and
the line A B containing, 12 Chains 5 Links which you muft note
downin your field-book as formerly.

2 Remove your Inftrument to B, laying the Index on the di-
| ameter,and turn it abouc till through. the fights you fee the third
.angleac Cyand there faften it, then turn the Index backward ¢
ithrouzh the fightsyou fee the angle ac Asthe degrees cur by ‘the
|| tAndex being 120 degrees 30 minutess thé quanrity ‘of the anole
|.A B C,and the line B C containing 4 Chains 45 Links,which }%u
| mufk note in your Book as before.

3 Remove your Inftrument to C, and lay the Index on the
diameter thereof, turning the Infirument about till throuzh che
| {ights you fee tillc:' fourth angle at D, e}nd there fixing it, dire the
| fighes back again to B, the Index cutting 137 degrees 30 minuges,

and the line C D being 8 Chains 85 Links,

4 Place your Inftrumenc at D, and lay the Index on the Dja-
meter, turning the Inftrument about? til] through the fights you
efpicthe fifc angle atE, and there fixing in, turn the Index back-

| ward towards C, the degrees cut thereby being 120 degrees 30
| minutes, and the line DE 13 Chains 4 Links, which muft be
' noted in your field-book.
5 Remove your Inftrument to E; and lay the Index on the Di-
| ameter thereof, turning the Inftrument abou till through the
| fights you fee the angleat F, and there fixing ic, turn cthe Index
| backward to D, the degrees cue being 121 degrees 30 minutes,
"and the line E F 7 Chatns 70 Links, which note down alfo,
| 6 Place your Inftrumentat F, and lay the Index onche Diame-
ter t[mrcof,nuning the Inftrument abouc till through the fights
| youfee the angle at G, and there fixing it, turn the Index till

]

through the fights youefpic the former angle at E, the degrees cyg |

being 126 degrees 30 minutes, and the length of the lineF G
!r being 5 Chains 67 Links.:

[ 7 Lattly,
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7 Laftly, Placeth¢Inftrument at G,and lay the Index on the
Diameter, turning the whole Inftrument about till through the
fights you efpie the angle at A, and there fixing ir, direct the
fights back again to F, the degrees cut by the Index bei
grees 30 minures, and the length of the line G A 7

Links

ng 143 de-
(%hains 89

Having thus made obfervation at cwcr?f angle of the field in

this manner,and colleéted the quantity o

every amgle, and the

length of every linein your field-beok, you fhall finde them to
ftand as followeth.

Degrees

130
120
137
120
121
126

143

D'-r:mdﬁw;,

Mirutes
Q0
30
30
30
30
3 Q
30

Chains
12

4
8

13
7’
]
7

.Linh

5
45
85

4
%0
67
87
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C HAP, XXXIIL
riowto protrall orlaydown any obfer vations ta-
ken according to the dottrine of the laft Chapter.

oA Onfider which way your Plot will extend, and accor-

&, =dingly upon the paper that you would have che Plot of
%ﬁ Spyour ficld defcribed, draw a line at pleafure, as the line

_ ;GA. Then place the center of your Pro&raﬁ&or upon

~ the poiut A, and(becaufe the anzle atyour firft obfer-
vation at A, was 130 degrees oo minutes)urn it about till the line
A G lie direttly under 130 degrees,and then ar the beginning of
the Protractor (which is at oo degrees, noted (in the fizure there-
of pag. 5 1.)with the letter E,) make a mark, and chrough it draw
the line A B, fetting 12 Chains 5 Links (the length of che fame
line) from A to B.

2 Lay the center of your Protra&or upon che point B, and fée-
ing the degrees cut at B were 120 degrees 30 minutes, therefore
turn the Protrador about rill theline A B lies direétly under 120
degrees 30 minutes, and then ac the beginning of the degrees
make a mark,and chrough it draw the line B C, the lengththere-
of being 4 Chains 45 Links,

3 Lay the center of the Protraftor ofr the point C, turning it
aboutull the line BC lies direétly under 137 deirées 30 minutes
(which were the degrees cut at your obfervation at C,and then
making amarkat the beginning or oo degrees of your Protra&or,
through it draw che line C D, fetting 8 Chains 85 Links thereon
from C to D.

4Bring the center of your Protra@or to the point D, turning
itabour till the line C D lies direétly under rao degrees 30 mi-
nutes, and then making a mark at the beginning of the Protra&or,
through it draw the line D E, and upon it fet r3 Chains 4 Ldnks
fromDwE.

In this manner muft you deale with all the reft of the angles,
and when you come to protract che anglear F, which is the laft
angle, and have drawn theline F G, you thall findeit to cut the
line A G firlt drawn in the jmim G, leaving the line A G to con-
tain 7 Chains 85 Links;and the line F G § Chains 67 Links; and
in this, pra&ife is better then many words, and the fight of the fi-
gure better then a whole Chaprer of informatien, in which figure,
you may {ee the Protradtor lie atevery angle in its true poficion,

This work may be performed-other wife by protracing your
laft obfervation firft {o having drawn che line A G, lay the center
of the Protraéor on G,and the Meridian line thereof(namely E Fy
on the line G A, then (becaufe the degrees cut at your obfervation
at G,were 143 degrees 30 minutes)make a mark wich your pro-
tracting pin againit 143 degrees 30 minutes and through j¢ draw
the line G F, upon which line from G to F, fet 5 Chains 67 Links .

e S e A S S
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Then placing the center of your Protraéor on the point F, and
the Meridian line thereof upon the line F G, making a mark bg
the edge of the Protra&or againft 126 degrees 30 minutes(whic
were the degrees cut by the Index at your obfervation at F, and
through that point draw the line F E; fetting 7 Chains 70 Links |
thereupon from F to E.

And in this manner muft you proceed with the reft of the lines
and angles, and at laft you fhall finde the plot of your field to clofe
at A, as before it did at G, and if the fides and angles were never
fo many, the manner of the work would be the fame,

@ Here note that if in going abouta field, and meafuring the
angles thereof with the Theodolite or degrees on the frame
of the Table(as in Chap. 32.) that it you meet with any
angle that bendeth inwards in the ﬁclci, you muft reckon
that angle to be fo much above 180 degrees as the bending
is, and when you nete the degrees of fuch an angle in your
ficld-book, you may make this = or the like mark a-
gainft them for a remembrance when you come to pro-
tract , and in protrading you muft turn the Semicircle
of the Protrador the contrary way to what yon do in pro-
rtacting of other angles,

CHAp
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| CHAP. XXXIV.
}' How to know whether you have taken the angles
\ of aFieldtruly , as in Chap.33.

2y Aving made obfervation of all the awgles in the field
) LC“E.C%I {% with your Inftrument, and noted them down in your

o field-book as is done in the later end of Chap. 33,
2 collet the quantity of all the angles foundat your fe-
= verall obfervations into one fum, and maultiply 180
dearees by a number leffe by two then the number of angles inthe
field, and if che product of this multiplicacion be equall to the to-
tall fumme of your angles, then is your work true, other wife nor,
EX A MDPLE,

)

deg. min.  Inthe workof the 32 Chap, the angles found
130 o0 wereasinthe margine, the fumme of them
120 30 buing goo degrees oo minutes, Now, be-
137 30 caule the field confifted of 7 angles, you muft
120 30 icrcfur& multiplz 180 degrees by 5, (which
131 30 1sa number lefle by two then the number of
126 30 angles in che field) and che produc will be
143 30 900, which exaétly agreeing with the fumme
00 oo ofall the angles inthe field as you found them

: by obfcrvation, you may conclude that your
work is exaétly performed.

&F This rule is general when all the angles of the field be jp.-
ward angles,buc if any of them be outward angles, then youare ro
take the complements of fuch angles to 180 degrees, which num.
ber of degrees is cobe added to the reft of the angles,and their a0-
gregate fhall be equal to the produét of the multi plication of 180
| by a number lefs by two then the angles of the field, buc thefe oyc.
| ward angles (be there never {o many in one field) muft notbe ac-
| counted as angles, bue wholly rejeéted.

T e el ——— e —

1olCHAP, XXXV,

How to take the Plot o f anyW'ood, P d)’k, or otber
large Champion plain, by gor #g about the (ame,

|\ andmaking obfervation at every angle thereof,
bythe Circumferentor.

DEamn . ~5 s
.g@: E have before thewn the uig1 of the Circumferentor in
3, - -
}j* s clofure {everal wayes, bug

WAVS) taking the plot of any fmall i

WSS o I : ey h

PSS for thofe kind of pradifes the Circumferentor is no con-
. venient Inftrument, the ufe thereof in thofe works was

only intimated, that the agreementof che feveral Infiruments in

the performance of the fame thing, might the better a ppear, Now

the

—
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the Circumferentor is a moft abfolute Inftrument for the furvey-
ing of any large and fpacicusbufinefle, asa Park, Wood, or o-
ther large Common field or Champion plain, the ufe thereof

differing from all chat hath hicherto been delivered.
Suppole then that ABCDE FG HK were a large field or |
other inclofure to be plotted by the Circumferentor, ’
1 Placing your Inftrument at A (tle Flower-de-luce towass
you)direét the fights to B, the South end of the Needle cutting
191 degrees, and the ditch; wall or hedge A B containing 10 ’
Chains 75 Links, the degrees cut, and the fiie meafured, mu?l be |
noted down in your field-book as in the forepping examples. ;
:

2’ Placeyour Inftrument ac B, and dirc*&'ihc‘ﬁg‘hts to C, the
South end of the Needle cutting 279 degrees and the line BC con- ,
taining 6 Chains 83 Links, which note down in your field-book |
as before. !

3 Place the Infirument at C, and dire@ the fights to D, the |
Needle curting 2 16 degrees 30 minutes,andithe line C D contain- |
ing 7 Chains 82 Links. |

4 Place thelInftrument at Dyand dire@ the fights to E, the
ncedle curting 327 degrees, and the line DE containing 9 Chains
96 Links.

s Place the Inftrument ar E and dire&.che fishts to F, the
Needle cuting 12 degrees 30 minutes, and che line E F containing |
9 Chains 51 Links.

6 Place the Inftrument at F, and dire& the fights to G, the |
Needle cutting 342 degrees 30 minutes, and the line B G, con-. |
taining 7 Chains 54 L inks. .

7 Place the Inftrument at G, and dire& the figchts to Hy the |
Needle cutting 98 degrees 50 minutes, and the line G H . contain- |
ing 7 Chains 52 Links.

: - A S SR TR ' B
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8 Place the Inftrument at H, and dire& the fights to K, the
Needle cutting 71 degrees, and the line HK containing 7 Chains

' 78 Links,
- 9 Place the Iuftrument at K, and dire& the fights to A (where

]

| you began) the Needle cutting 161 degrees 30 minutes; and che
| lineK A containing 8 Chains 22 Links,
!
'|

Having gon round the field in this manner, and colle@ed the
degrees cur, and the lines meafured in the feverall columns of
your field-book according to former dire&ions, you fhall finde
them to ftand as followeth, by which you may proura& and draw
the plog of your field as in the next Chapter.,

Degrees,  Minutes, Chains, Links,

A 191 Q0 10 75
B 279 ©0 6 83
C 216 30 7 82
D 325 ) 6 96

; E Iz 30 9 71
F 342 30 7 54
G o8 30 7 54
H 7 ©0 7 78
K 161 30 8 22

In
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In going abour a field in chis manner, you may perceivea won- |
derful quick difpatch, for you are only to take notice of the de- |
| gres cut onceat every dngle, and not to ufe any back-fight as in |
' the fore going work of the Theodolite: buc to ule back-fights with |
| the Circumferentor is beft for to confirm your work; tor when |
| you ftand at any ongle of a field, and direc your {ights to the next, |
| and obferve what degreesthe South end of the necedle cucteth, if |
| you remove yonr Infirument from chis angle rto the next, and look |
! to the mark or angle where it laft ftood, wich your back-fights the |
.‘ Needle will there alfo cut the fame degree as before, which |
| ought to be done, and may be, withoutmuch loffe of time, k

Sothe Inftrument being placed at A if you direct the fights to

B, you fhall finde the Needle to cut 191 degrees, then removing J

. yourlnﬂn‘nwntw’li;ifyou direc the back-fights to A, the Needle \

‘ will then alfo cut 191 deEtecs—

Now for difpatch and exa&nefle (if the Needle be good, the
| Card well divided, and the degrees(by a good eye) truly eftimac-
| ed)che Circemferentor, for large and {pacious grounds is as good
i as any, and therefore obferve well the manner of protracting,
|
|
1

o A Compendium.

(% Notwithftanding the quick difpatch this Tnftrument ma-
keth, there isone Compendium more which I will here
infert, whereby (if one be taken) the one half of the work
will be faved, for whereas (by the directions w1 this Cha-
pter) you are to place the Inftrument at every anglesic will

" be fufficient now to place it , bur acevery fcconc%ang]c o

i will inftance inthe foregoing example.

1 Placing your Inftrument at A, and direéting the fightsto B,
you find the Needle to cut 191 degrees 3 Then

2 Placing the Inftrument at B, and cire&ing the fights to G,
you find the Needle to cut 379 degrees. And

e e

| 3 Placiug theInftrumentat C , and directing the fights to D>
you find the Needle to cut 216 degrees,

.

Ncw, having placed your Inftrumentat A, and noted down)
the degrees cut by the Ncedle , which were 191, youneed notgo ‘
to the angle Batall , butgo nexttothe angle G, and there place;
your Infitrument , and direéting your fights backwardstoB, you
fhall find thc Needleto cut 279 degrees, which was the fame de-
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| grees as were before cut when the Inftrument was placed at B, {o

that the labour of placing the Inftrument is wholly faved. Then
(the Inftrment ftill ftanding at C ) direé the fishts ro D , and the
Needle will cut 216 degrees, as before , which note in your field-
beok. This done remove your Inftrument ro E, and make obferva-
tion according to this laft dire&ion , and you fhall find your work
tobe the {fame as before,then remove the Inftrument from Eto G,
and G to K, and fo to every fecond angle, be there never {o many,
and here you fee that half the labour is cleetly faved,and the work

the fame, as if the Inftrument had been placed at either angle,

e
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CHAP. XXXVI

Homw to protratt any obfervations taken by the
Circumferentor, according to the doltrine of

tbe laft Cbapter,

X g Ccording to the largeneffe of your Plot provide 4 {heet
20/ \ (4 of paper or skin of parchment,as LM N O,upon which

) draw the line L. M, and parallel thereto, draw divers o-
ther lines,quite through the whole paper or parchment,
as the pricked lines in the figure drawn between L M and NO ,and
lec the diftance of each of thefe parallels one from another be
fomewhat leffe then the breadch of the Scale of your Protraétor.,
Thefe parallel lines thus drawn do reprefent Meridians, and are
hereafter fo called, upon one or other of thefe lines(or parallel to
one of them) the Meridian line of ycur Protra&or noted in the fi-
gure thereof pag.§ 1, with E F)muft alwayes be laid when you pro-

tratt any obfervations taken by the Circumferentar as in the
Chapter before going.

Hh Yot
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Your paper or parchment being thus pre pa redsafligne any point
upon any of the Meridians, as A, upon which peint place the cen-
ter of your Protra&tor, laying che Meridian line thercot jult upon
the Meridian line drawn upon your paper,asyou fee itlie in che
fizure annexed. Then looke in ‘your ficld-book whar degrees the
needle cur at A which were 191 degrees, nowsbecaufe the degrees
were niore then 18¢, you muft therefore lay she femicircle of the
Protraétor downwards and holdiug it there,with your protraédting
pin makea mark againft 191 degrees, through which point, from
A, draw the line A B, which contains 10 Chains 75 Links,

3 Lay the center of the Protractor on the poine B, with the
meridian line thereof parallel to one of the pricked Meridians
drawn upon the paper; and feeing the degrees cutac B were more
chen 180,Viz, 279, therefoge the Semicircle muft lie downwards,
and fo kolding i, make a rﬁuk azainft 279 degrees, and through
it draw the line B C, conraining 6 Chains 8§ Links,

3 Place the center of the Protrator on the point C, the Me-
rid.an line chereof lying parallel o one of the pricked Meridians
drawn on the papcr,then the degrees cur by the Needle ac your
third obfervation at C being above 180, namely 216 degrees 30
minute s, therefore muft the Semicircle lie downwards , then ma-
king a mark again{t 2 16 degrees 30 minutes;through it draw the
line C D, containing {7 Chains 82 Links,

4 Lay the center of the Protraétor upon the point D, the de-
grees cut by the Needle ac chat angle being 525, which, being a-
bove 180, lay che Semicircle of the Protractor downwards, and
againft 325 degrees make a mark with your protrafting pin,
throvgh which point, and the angle Didraw the line D E, making
it to contain 6 Chains 96 links.

s Remove your Protraéor to E,laying the Meridian line there-
of upon (or parellel to Jone of theMeridians drawn upon your pa-
pers and becaufe the degrees cuc by the Needle at chis angle were
lefle then 180, namely, 13 degrees 30 minutes, therefore, lay che
semicircle of the Protractor upwards,and make a mark againft
13 degrees 30 minutes, throu_h which draw the line E ;

: 4 F, cone
raintng 9 Chains 71 Links.
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6 Lay the center of the Protra&or upon the point F, and be-
caufe the degrees to be protracted are above 180, viz, 342 degrees
30 minutes, lay the Semicircle of the Protractor downwards, and
make a mark againft 342 degrees 30 minutes, drawing the line F
G which conteins 7 Chains § 4 Links,

And in this manner muft you protraé all the other angles G, H,
and K, and more , if the field had confifted of more angles, al.
wayes obferving this for a generall rule,to lay the meridian line of
the Protractor upon (ot parallel to) one of the Meridians drawn
upon your paper (which the {fmall divifions at each end of the
Scale of the Protra&or will help you to do,Yand if the degrees you
are to protract be lefle then 180 (as thofe at G H and K are) to lay
the Semicircle of the Protraétor upwards,or from yousand if they
be above 180 degrees(as thofe at AB C and D are)to lay the Se-
micircle downwards:, as you fee done in the figure.

(3 Nowithftanding the Compendium in the laft Chapter,
where the Inftrument was placed but at every fecond angle, yet
the manner of protra&ing is the fame as in this Chapter without
any alceration,

Hh 2 CHAP, |
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CHAP, XXXVIL

| | | t1ow to take the Plot of any Park , Forreft,Chafe,

'? - Wood, or other lar;e Champion plain, by the
| Index and Needle, together with the degrees
1 o7 tbe frame of the 1 able, muft commodionfly

| | [upplying the ufe of the Pera&or,
|

W& B @ He ufe of the Plain 'l'a}blp, Theodolite and Circum-
' IIWJ [r_runr::r, hach been [llﬂ:lt.'lt;'llrlyt‘.li.lgh_t in the prece-
i oX#| ding Chapters, and their agreement in all kind of
\?A“q practifes tully incimated , fo that you may perceive
ﬂr] by what hach been hitherto delivered,thar for fome
=2 kind of wc rks one Inftrument is betrer then ano-
l thers and for large and fpacious bufinefles, the Circumferentor is
| the beft(the Needle being cood, no impediment neere to hinder

3‘ the playing or vertue thereof)there being only this objection to be

| made a2ainft it, viz,that the degrees inche Card are(for the mof

| part)fo fmalchat they cannot be truly eftimated and fo may occa-

b ’ fion the greater errour in protraétion For the falving of this grand
inconvenience Mafter Rathborn hath a contrivance in his Book of
Surveying )by an Inftrument which he calleth a PeraGor which is

} no other then a Theodolite,only the Box and Needle is fo firted to
i ehe center of the Inftrument that when the Infirument 15 fixed in
f any pofition whatfoever, the Index may be turned about, and yet

the Box and Necdle remain immoveable The benefit of this con-
trivance i1s,that wheras in the Circumferentor the degrees are cue
,- by the Needle, here the fame degreesare cur by the Index, and
r' theretore are larger, the ufe whereof is thus,

Place the Peradtor at any angle of a field ; and turnit abouc till
the Needle hang direétly over the Meridian line in the Card then
fix the Inftrument theres and turn the Index about till through the
fights you efpie the mark or angle you would looke at, then (hall
the Index cut the fame degrees and minutes upon the Limbe of
the Peractor, as the Needle would bave cut upon the Card of
the Circumferentor, if ufed as is before raught: yet notwirhftand-
B | Ing this contrivance you fee you muft be beholding tothe Needle,
the convenience only being,thar the degrees which you are to note
| in your field-book, are larger upon the limb of the Inftrument then
in.the Card, which (I confefle is fomthing confiderable.

Now lfﬂny man have a defire tomake ufe of this Inftrument,
’ thinking nonebetter, he is much deceived, for the Box and Nee-

E e e ———

dle being {crewed to the index of the Plain Table,and faftened to
the center of the degrees upon the fame frame of the Table, per-
formeth cthe work of the Pera@or much better then the Pera@or
it felf; for,whereas in the ufe of Peracor,you always let the needle

hang |
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hang Ox'erfhu: meridian line, and let the Index cut the deg, in this
. youfhall fee thar in going round a field, the Needle inthe Card,
 and the Index on.the frame of the Table will cut like degrees, fo
that you have a double teftimonie for every obfervation with che
fame facility,which is no fmall {atisfaction, Now becaufe(I know)
thcrg‘m-r fome which are wedded to the ufe of this'Hftrument,
an‘d induce all men whom they can perfwade to the ufe thereof,
th_mkmg none fo good, cr at leaft better,I will here in one example
briefely (hew the ufe thereof, asitisto be performed by the de-
grees projected on the frame of the Plain-Table,and thereby make :
the Plain Table more generall, ax
Let ABC D Ebe afield to be meafured by the Index and ’
Needle on the Plain Table, fupplying the ufe of the Pera&or, : '
I Place your Inftrument at A, laying the Index and fights with .
the Box and Needle fcrewed thereto upon the Diameéter of the | \ '!
Table, then the Index fo lyingsturn the whole Inftrument about il
| the Needle hane dire@ly over the Meridian line in the Card,then
| ferew the Inftrument faft, and turn the Index about upon the cen-
terstil through the fights you efpie your fecond angle at Bsthen you
fhall fee that the South end of the Needle will cutupon the Card l
in

e e S ———.
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. in the Boxsabout 218 degrees, 8¢ the Index(at the fame time)upon
" the Table will cut 218 degrees 1o minntes, which muft be noted
| down in your field book as hath been {everall times before taughe,
and meafureche diftance A B 9 Chains 65 Links, which you muft
note down in your ficld- book alfo.

l

1| @ By this you may fee the convenience of counting the degrees
] cut by theIndex rather then by the Needle, as here you fee
| 1o minntes are left in eftimation, which the Index giveth
J| more precifely;nay, fometimes you may poflibly mifie half
: or a whole degreeby the Needle,

|

| | 2 Place your Inftrument at B, laying the Index on the diameter
: thercof, and turn the Inftrument aboue till the Needle hang over
| the Mcridian line in the Card, then fixing the Inftrument there,
| turn cthe Index and fights to C,fo fhall both the Needle in the Box
| and thelndex on the frameof the Table cur 298 degrees 30 mi-
| nutes and meafuring the diftance B Csyou fhall find it to contain 7
| Chains 28 Links, the degrees and minutes, and the lengeh of the
| line meafured, muft be noted down in your field-book as before,

3 Place your Inftrument at C, and lay the Index and fights up-
on the diamezer thereof, then turn the Inftrument aboue till the
Ncedle hang over the Meridian line, then fixing it there, turn the
Index abourttill through the {ights you efpie the fourth ansle at D,
then will boch the Needleand Index cut 15 degrees 40 minutes
thefe degrees and minuces, with the meafurcﬁ diftanceC D s,
Chains 70 Links,muft ‘be fet down in your field-book.

4 Your Inftrument béing placed at D, with the Index on the
diameter thereof, turn icabout till the Needle hang over the Me-
ridian line, and there fixing it;tvrn the Index abour till through
the fights you fee the next angle at E, then will both the Needle
and Index cut 68 degrees, and the diftance G E willbe 8 Chains
72 Linksywhich note in your field-book as before.

s Laftlysplace your Inftrument at E, (obferving all the former
cautions)and dire& che fights to A, where you fhall finde both the
Needle and Index to cut 142 degrees 45 minutes, and the meafu-
red diftance E A to be 7 Chains 1 1 Links,which note down in your
field-book.

And thus may yougoabout any field, ler it confift of never fo
many fides and angles , obferving alwayes this general rule ro
lay the Index with the Box and Needle, on the diameter of the
Table,and ro turn the Table about till the Needle hangs direétly
over the meridian linein the Card; and then fixing the Table,
turn the Index abou till through the fights you efpie the mark you
looke for-then will both the Index and the Needle cut the degrees
which you muft note in your field-book,fo will the colleGed notes
of this example ftand as followeth,

e ———————————
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Degrees  Minutes  Chairs Links
A 218 10 9 65
B 208 30 9 28
€ r¢ 40 5 7
D 68 00 8 72
E 142 45 7 1

Having thus collected your feverall obfervations, you may pro-
ceed to protract your work as is taught in the next Chapterswhich
differeth nothing from that in the 36 Chap.

@ It will be here objeéted by the affe@ors of the Perattor, that
here it is required thar the Needle fhould lay twice at
cach obfervation,to which I anfwer,itis true but if you neg-
lect the later of them 5 icis both as fpeedy and as exaé as
the Peraétor, and if you have opportunity to obferve both
(which you may conveniently do) it will then be beteer.

CHAP.
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| CHAP. XXXVIIL

{ | | How 10 protrait any ohfervation taken asin the
laft Chapter.

e |Ou muit firft rule your paper or parchment all o-
74| ver with parallel lines or Meridians, as is taught in
# 3| che 36 Chapter, and uponone of thefe Meridians

LJz | afligne any poine at pleafure, as A, then laying your

%! ficld-book before you, place the center of the Pro.
tradtorupon the point A,the Scale thereof lying up-
on, or parallel to, one of the meridians ruled on your paper, and
becaufe the degrees cue at A were above 180 degrees, viz. 218 de-
grees 10 minutes, therefore lay the Semicircle of the Protra@or
downwards, and againft 218 degrees 10 minuces of your Protra-
&or make a mark,through which mark and the point A draw the
line A B, containing 9 Chains 65 Links.
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| 2. Remove your Protra&tor to the point B, which reprefents
| your {econd ftacion or ansle,laying the Meridian line ¢} ereof upon
| (or parallel to)one of the Meridians drawn upon the paper,and be-
| caule che degrees cutat Bare above 180,lay the Semicircle down-
| wards as betore,and againtt 298 degrees 30 minures make a mark,
and through ic draw the line B C containing ¢ Chains 28 Links,

3. Bring your Prorradterto C,and lay it parallel to forne one
| of your Meridians,and becaufe the degrees obferved at C were up -
' der 180,namely1s degrees 40 minutes,lay the femicircle upwards,
" and againft 15 degrees 40 minutes make a mark, drawing the lige
' C D containing 5§ Chaines 70 Links,
| 4. Place your Protra&or as befose upon the poinc D, with the
 Semicircle upwards,and againft ¢8 degrees theteof make a mark,
and draw the line DE containing 8 Chains 72 Links,
| Laftly, Remove your Protraéor to E, placing it as befote, and
\ againft 142 degrees 45 minutes (which were the degrees obferved
| atyour {tation at E) make a mark, and through icand the point E
draw the line E A, which (if your workbe true) will pafle through
the point A;and will contain 7 Chains rx Links.

¢ CHAP XXXIX,

Ham to take the plat of an I rregzzfzzr field without a=
B other Inftrmment but the Chain: and by your Sale
to protract the fame upon paper.

Ny His way of taking the plot of a field (if itbe carefully

ny pradifed) isinfetior o none of the ways formerly
Wy taughe, though it be fomething tedious : Neither can
X9 it be pra&ifed upon ' Wood-lands, large Commops,
&S Cliafes, Forrefts, 'or Mountainous lands, but upon
fmall inclofures only, the manner of effeding it is as followeth »

Let ABC DE F,be afield tobe plotted, Firft, meafure every
fide thereofbeginning atthe angle A, fo (hall you finde,

The fide A B to Contain 2 Chains 5 Links

B C | 48
CD 3 6
DE 4 75
EF 2 15
FA 2 52

Now becaufe the field confifteth of fix fides it may therefore be
reduced into two Trapezias, and beft (in this figure ) by a line
fuppofed tobe drawn from the angle F to the angle C. by which
fuppofed line which being meafured will contain 2 Chains 89
Links, the whole field is divided into the two Trapezias A BCF,
and FCE D,

e e
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4 mealiire with your Chain from Cro A,

which will contein 2 Chaing 76 Litks, and from C to E; which
conteins 3 Chains 6o Links, you (hall divide thofetwo Trapezias
cach into two Triangles viz, the Trapezia A B C F intothe Tri-
angles A BC, and ACF; And the TaFczia F C E Dinto the Tri-
angles EE C, and C D E. In every o whichTriangles you have

allsthe fides given,by help whereof you may upon paper or pa rch-

ment, draw the exa& figure pf your field according to what Scale

ou pleafe,in manner following. .
Firft (taking into confideration the fitnation of your field ) up-

on your paper draw the line A C conteining z Chains 70 Links of
any ScaYe, Then, becaufe the fide A B conteins 2 Chains § links,
rabe 3 Chainss Links from the fame Scale, and placing one foot
in Awith the other defcribethearch 4. Likewife , becaufe the
fide BG conteins 1 Chain 48 Links take onc Chain 48 Links
from the Scale, and placing oné foot of the Compafles in C, with
the other defcribe the arch ¢ s croffing the former arch aéinthe
point B, then drawing two_lines from C dnd A, to the point B,
you have protracted the Triangle ABC,

Sccoridly, For the Triangle AF C, becaufe the fide AF con-
teins 3 C, 52 L. take 2 C: 52 L. out of your Scale, and placing one
footin A, withthe other delcribethe arche f. Likewife, becaufe
the fide F-G conteins 2 Chidins 85 L. take 2. C. 89. L out of your

Scale, and placing one foot of your Compafles in C, with the o-
s e ther |

t i \
) Then again, if yo

o ————
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 ther defcribe the atch #hy cuteing the former arche f in the point
F, thendrawinz two lines from A and C to the point F, you thall
" enclofe the Triangle A FC.
Thirdly. For thie Triangle F E C, becaufe thefide F E conceins
2 Chains 15 Links, take 2 Chains 15 Links oucof your Scale, and |
. placing one foot in F; with the othier defcribe the archs &, Like-
" wife, becaule the fide C E conteins 3 Chains 6o Links, take 3
~ Chatns éo Lienks out of your Scale, and placing one foor in C,
| with the other deferibe the arch/m croffing the formerarch 7 £ in
| the point E, then drawing two lines from the points F and C, to |
:. the point E, you fhall inclofe, the Triangle FE C,
| Laftly, Forthe Triangle C E D, becaufe the fide E D conteins
| 4 Chains 75 Links take 4 Chains 75 Links out of your Scale,and
| placing one footin E, with the other defcribe the arch 0 5 like-
| wile, becaufe the fide CD, conteins 2 Chains 6 Links, take 2
| Chains 6 Links outof your Scale,and placing one foor in C, with
| the other defcribe the archp ¢ cutting the former arch zoin the
| point D, then drawing two lines from the points C and E to the
- point D, you fhall inclofe the Triangle CE D, and fo is your :
i worke finifhed. |
' Although this way be fomewhat tedious, yetif it bebut care-
| fully performed it will effet the thing intended with much exa@-
| nefle, and the chiefe caution to be obferved in the performance )
| hereot iss that when you meafure anyiof the diagonals, as C A, |
1 CF, or C E, you carry your Chain in a dire& line, which you
| may eafily do1f you caufc a marke to be fetup at each oppofite
| angle,and a ftick or fuch like in the mid-way between the ewo an-
gls, as (in this Example) if 3 fticks or marks were ere@ed in
| the Diagonals at che letters O, Py and Qg
[

&¢ CHAP. XL |

The ufe of the Inftrmment defiribed ntbe fifth Chapter |

of the fecond Booke, as alfo of the Croffe mentionedin
the fixth Chapter.

|
=|Aving in the 37th. Chapter of this Book J
1

(hewed how to make the degrees on the |
frame of the Plain Table to {upply the ufe |
of the Inftrument which Matker Rathbosrn |
fo highly commendeth, and calleth by the |
name of the Peraétor, I thought good in }
this place to intimate that the Inftrument |
E
|
|
|

mentioned in the fifch Chapter of the fe-
cond Book will effe@ this é\’orke aswell
| asthe degrees on the frame of the Table, and for portability ex-
E ceedeth any of the forementioned, The ufe of this Inftrument is L
Ii a o’
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¢oncerning the ufe thereof, 1t being the fame thatis alrcady raughe

inthe ule of the Theodolite, and Circumierentor, only you have
chis advantagé, that your néedle is much longer, and the degtees
much larzer then.canbe inany ordinary Gard. %

In the {ixth Chaprer of the fecond Book there is mention made
of art In(trumeént called a Croffe,which Infirument may be of good
ufe in fmall inclofures, which confift of few fidesand ang‘.c'::tl'lc
Inftrument hath no graduationsupon it, butis only to lay ouc righg
angles inthe field it felt without protracting, and foro caft up ?he
content of any {uch field by right angled parallelograms, or long
fquavess and Trianyles, the Inftrument at the firft reducing che
fiekl inico the lar Jeft right anpled parallelogram that may be.

14 CHAP. XLL
Hoip totake the true plot of a I*arrff[f, Chafey V'Vood,
Poark, or other large inclofire; by the Circumferentor s
by aimsre exach way then the forvmer' by which youmay
ks defore youlbeginto pratradt, whether your Plot
willclofe or ity and.alfo diftover wherem you bave ¢r-
rm’, f} thitt ):M; ??2.»{?}! gﬂ over that pm ﬁ{gaéfz, and exa-
nine the trathaf your worke bejore you goou! of the
=9 Or the performing of this Worke, the Card of the
Circumierentof, for the degreeson the frame of the
plain Table ) muft be divided into four Quadrants or
Quarters, cach cbn‘tcininﬁ 90 degrees, and numbred !
by 10520, 0> &C, 1090, \
and {o reckoning o the Eait and Weft points, as in this figure.

Your Inftrument being provided with fucha Card as this fi-
ou m .y proceed to take the plot of the ground

gure reprefentech, you !
yowinténd in manner fol'owing,
which ( in this cafe ) muft ‘be ruled wich red inke into fix Co-

{o obvious, thatI thall not need to giveany particular example [

eginning ac the Meridian, |

but firlt provide your field-book |

Jumrssthe firft of which muftbe fo broad, asto contein the num- |

ber of degrees, and the quarter of the Compafle in which the de-
orecs are cut by the Souch end of the Necdles, the fecond Column
is for the Chains and Links which every fide of the ficld contein-
cthy thé four other Columps which have writtenar the head char-
ot Nurth, Souths Eaftswafl, arcto hold a certain number of Chains
and Links,by 1he addition of which,you may examine your worke
and-difeover whether it will clofe or notbefore you proceed to

protradtion.
THE
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The figure of the Card of the Circumferentor.

The manner of working.

| Lee ARCDEFGHKbeafield tobe meafured, having pla-
| ced markes at every angle thereof, Fitft, placeyour Inftrument ac
- A, (the flower deluce towards you) and dire the fichts to B, the
- South end of the Needle cutring 54 degrees in the South-weft
Quadrant,and lec the lengeh of the line AB,be § Chains 12 Links, l
| Now you muft (in the firlt column of your ficld-book)fet down !
S W 54 deg.omin. reprelenting South-wefl 54 degrees o minutes,
and in che fecond Column fec down 5.13 reprefenting 5 Chains

Secondly, place your Inftrumentatr B, and direét the Sightsto

C,the needle cucting North weft 45 degrees; and the line B/C con-
teining 2 Chains 89 Links,

Thirdly, place your Inftrumaent at C and direé the Sights ta |
| D the needle cutting Norch Welt 76 degrees,and theline C D |
| conceininz 3 Chawns 35 Links. 1
| Fourthly,place your Inftrument at D & direé ¢h
| needle cutting North Eaft 31 degrees: and the line
Chains g5 Links,

~ Fifthly, place your Infirument at E and direc yourfightsto F, |
the needle cuteing North Eaft 56 degreesyand ghe lineE F contein-
ing 2 C]u’linso’;- Links,

.|
j 12 Links.
|
\

- {
edight to Esthe |
DE conteining 4 !

% i 1.2

~ Sixthly,

e s ——




Sixthly, place your Inftrument at F, and direct the Hﬁghts to G,
the needle cutting Novth Eaft 21 degrees and the line F G contein-
ing 2 Chains 24 Links. :
Seventhly, place your Inftrument at G, and diret the fights to |
b H, the needle cutting Sowth Eaft 51 degrees, and the line G H con- l
tcining 2 Chains 95 Links, ‘
Eightly, place your Inftrument at H, and dire& the fightsto K.
: the needle cutting Seuth Eaff 34 degrees, and the line H K contein-
| -, ing 3 Chains 25 Links, :
i [ Laftly, place your Inftrument atK, and dire& the fightsto A,
i f the Needle cutting South weft 4 degrees, and the line K A contein-
? | ing 2 Chains g5 Links. ]
|
A

Having thus made obfervation of all the angles and meafured |
all the fides with your Chain and fet them down in your field | |
book, you fhall finde them to ftand as followeth.

a1 |

| SRS AR L R
l J
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| The figure of your field Bock

i _ deg. min, C.L.| North | Sout) Eaft weft

SW ¢4 oofs.az ;
45- 00 |2.89 | 28 I
76 003.35 1
3t 00| 4.55 . ﬁ
56 00|2:67 :
21 002,24 |
§I  00)2:9% _
34 0013.25 L
4 00|95
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How to Examine your Worke, whether you have |
truly wrought, or not. |

| Your worke being finifhed; the degrees cut by the Needleand
the lengths of the fides meafured by the Chain fer’ down iti the
firft and fecond columns of your field book; you may proceed to
protra&ing, buc if you defire to be fatisfied of the truth of your
work before you gooutof the field, youmayby help of the lines
of Sines and Numbers very fpeedily make tryal, and difcover
whetein you have erred, and amend that error beforeyou proceed
further, The proportion is this. |
Firft, !
As the Radius;or Sine of 9o degrees |
is to the length of the fide of the field in Chains and Links |
Soisthe fineof the degrees cut by the Needle
to the lengthin the Parallel in' Chains and Links,

Wherefore, Extend the Compafles, from the Sine of 90, to the
Iéngth of the fide of the field, in the line of Numbers, the fame ex-
teht will reach from the fine of the degrees cucby the Necedle, to
thé lengch in che parallel,

Secondly,
As the Radius, or figne of 9o degrees
| is to the lengteh of the fide of the field in Chains and Links;
{ Sois the fine of the Complement of the dégrees cut by the Needle
|

to the lengeh inthe Mersdéanin Chains and Links’

W herefore, Extend the Compafles from the fine of 90, tothe
length of the fide of the field in the line of Numbers, the fame ex-
tene will reach from the fine of the complement of the degrees cur
by the Needle; to the length in the aersdsan,

@ Note that the two columns in your field book which are
noted with Norch and South, arethe Aeridian columns, and the
two columns noted with Eaftand Weft are the Parallel colurans,
thay
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 that is to fay, the line of North and South, noted in the following
| figure with N'S, is called the Mevidian, and the line noted with
| B W inchelame figure is called che Paralel,

|

i EXAAMPLE,

| | Letit be required to examine whether the degreesbe rightly |
| taken, and the fides truly mcafured in chis figure, before you be-
| gin to protra&.

Your deg. being noted and your lengths of lines orderly placed i
| your field book, we proceed to examine,che truca thereof chus, -
| © Firft, The degrees cut by the Needlewhen the Inftrument was
' placed at A being S. W. 54 degrees, and the lengthof che dine A B,
f Ecing s Chains 12 Links, 1t you extend the compafles {rom the
| fine of 90 degrees, to 5 Chains 12 Links in line of Numbers, thac
I
|
{

»
L
g

|
|
|

extent will reach fromthe Sineof 54 degrees (which werethe
degrees cut by the Needleat Ay to 4 Chains 14 Links in the line
of Numbers, whichis the diftance in the parallel. And alfo the
fame extent will reach from the fine of 36 degrees (which is the
complement of the degrees cut by the needle at A) to2 Chains
¢7.Links,in the line of Numbers, which is the diftance in the Me-
ridian, wherefore (becaufe the quarter of the Compafle was
Sauth . Weft ) {et 4 Chains 14 Links (which is the diftancein the
parallel ) in the Column of #efl,and alfo fet 2 Chains 97 Links
( which is the diftance in the Mcrid.an © in the Column of Searhs
and fo have you done with your fir{t Station at A.

Secondly, The degrees cut by the Needle, when the Inftrument
| was placed at Bbeing N: W. 45, and the length of the line BC
being 2 .89 L, if you extend the Compafies fromthe fine of go
dev.to 2 Chi8s Lin. in the line'of Numbers,that extent will reach
from che Sine of 45 de; tees, which were the degrees cue by the
Needle at Byto2 Chains 4 Links in the line of Numbers, which
is.the diftance in the parallel. And alfo. the fame extent will
| reach from the Sine of 45,which is the complement of the degrees
i cut by the Needle ac B, to 2 Cha_ins 4 Links in che line of numbers,
1 which is the diftance in the Meridian. Wherefore, (becaufe the
quarter of the Compafle was North weft) {et 2 Chains 4 L. ( which
is the diftance in the parallel) in the Column of weft,and alfo fet
» Chains 4 Links(which is the diftance in the Meridian)in the co-
lumn of North,and fo have you done with your {econd Stationart B.

Thirdly, rhe degrees cut by the Needle, when the Inftrument
was placed ac C being N. W. 76, and the length of the line C D,
being 3 Chains 35 Links, if you extend the Compafles from the
$ine of 9o deg. to 3 Chains 35 Linksin the line of Numbers, that
extent will reach from the fine of 765 which were the degrees cue
by the Needleat C, to 3 Chains 25 Links in the line of Numbers,
which is the diftancein the parallel. And alfo thefame exwent
willreach from the Sine 14, which is the complementof the de-
grees cutby the Needle ar C, too Chains 83 Links in the line of
Numbersy which is the diftance in the Meridian, VWherefore,

(becaufe |

gt
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( becaufe the quarter of the Compafs was, Northweft fet 3 Chains
25 Links ( which is the diftance in the parallel ) in the Column
of we(t and alfo fer o Chains 83 Linksy( which is the diftance in the
Meridian) in the column of Nerth, and fo have you done with your
third Station at C.

Fourthly , The degrees cut by the Needle when the Inftrument
was placed at D,being N. E. 31 _ngrees, and the lengthot the line
D E,being 4 Chains 55 Links, ifyouextend the compafles from
the {ine of 9o degrees, to 4 Chains 55 Links in the line of Num-
bers, that extent will reach fromthe Sine of 31 degrees (which
were the degrees cutby the Needleat D) to 2 Chains 35 Links
in the line of Numbers, which is the diftance in the parallel, And
alfo the fame extent will reach from the fine of 59 degrees (which
is the complement of the degrees cut by the NeedleatD ) to 3
Chains 93 Links, in the line of Numbers, which is the diftance in
the Meridian, wherefore (becaule the quarter of the Compafle

Kk WAS | oo
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was North Eaft {ec 2 Chains 35 Links (which is the diftance in
the parallel) in the Column of Eaft, and alfo fet 3 Chains 93
Links( which isthe diftance in the Meridian y.in the Column of
Nirths and fo have you done with your fourth Stationac D.

Fifthly, The degrees cutby the Needle, when the Inftrument
was placed at E being N.E, 56, and the length of the line E F
being 2 Chains 67 Links if you extend the Compafles from the
fine ot 9o degrees to 2 Chains 67 Links in the lne of Numbers,
that extent will reach from the Sine of 56 dezrees, which were
the degrees cur by the Needle atE, to 2 Chains 22 Links in the
lineof Numbers, which is ¢he diftance in the parallel, Andalfo
the {ame extent will reach from the Sine of 34,which is the com
plementof the degrees curby the Needle at E o 1 Chain 5o Links
in the line of Numbers, which is the diftance in the Meridian.
W herefore, (becaufe the quarter of the Com pafle was North Eaft)
(6t » Chains 22 Links ( which is the diftance in the parallel)in the
Célumn of Eaff and alfofer 1 Chain 5o Links (which is the di-

! ftarfee in the Meridian ) inthe column of North, and {o have you

done with your fifth Stationat E.

sixthly, the degrees cut by the Needles when the Inftrument
was placed atF being N.E. 21 dez. and the length of the line
F G beipg 2 Chains 24 Libky; if you'extend the Compafies trom
the fine ot 96-degrees to'2 Chains 24 Linksin the line of Num-
bers, that extent will reach from the fine of 21 degrees which
were the degrees cut by the Needleat F too Chains 8o Links in
the line of Numbers, whichis the diftarnce in the parallel. And
alfo the fame extent willreach from the Sine of 69 degrees, which
is the Complement of the degrees cut by the Needle at Froz
Chains 10 Links in the line of Numbers. which is the diftance in
the Meridian. Wherefore, becaufe the quarter of the Compafles
was Noyth Eafty{et 0 Chains 8o Links (which i1sche diftance in the
parallel) in the column of Eaft, and alfo fer 2 Chains 1o Links
( which is the diftance in the Meridian) in the column of North,

andofb have you donc with your fixth Station at F.

Seventhly, che degrees cutby‘the Needle, when the Inftrument
was placed de G/being S.E. 5'v deg. and the length of the line
G'Hbeing 2 Chainsgs Links; if youextend the Compafles from
the Sine of 9o degrees to 2 Chains 95 Links in the line of Numbers,
charexeent will reach from the fine of 51 degrees, which were the

' degtees cur by the Needle at G, t6 2 Chiains 30 Links in the line of
| Numbers, which is the diftance in'the parallel. Andalfo the fame |

| lextent willreach from the Sine of 39> which is the complement of |

| lamn' df Eait, and alfofet1Chain 83 Links (which is che di-

' donewithyourf{eventh Stationar G.

S e = S e o CELSES T TEE -

" litie'of Numbers, ‘which is the diftance in the Meridian. VWhere-

the degrees cut by the Needle atG, to 1 Chain 83 Links in the

fore, (bccaufe the quarter of the Compafie was Sosth Eaff, fer 2
Chains ;o Links ¢ which is the diftance in the parallel)in-the Co-

ftaneein theMcridian ) in thé Columne of South, and fo have you I

Eighthly,

= e
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Eightly, the degreescut by the Needle, when the Inftrumene \
was placed at Hbeing S.E. 34deg. and the length of the line | 1
HKbeing 3 Chains 25 Links, if you extend the Compafles from |
the Sine of 9o degrees to 3 Chains 25 Links in the line of Numbers,
thatextent will reach from the fine of 34, degrees which werethe |
degrees cutby the Needle at H, to 1 Chain 83 Links-in the line of
Numbers, which is the diftance in the parallel, And alfo the {ame
extent will reach from the Sine of §6, which is the complement of
the degrees cut by the Needle at H, to 2 Chains 68 Links in che
line of Numbers, which is the diftance in the Meridian, VW here-
fore, (becaufe the quarter of theCompafle was Suwth Eaff, fet 1
Chain 82 Links (which is the diftance in the parallel yin the Co- |
lumn of Eaft, and alfo fet 2 Chains 68 Links ( which is the di-
ftance in the Mcridian ) in the Columne of South, and {o have you |
done with your eighth Station at H.

Ninthly, the degrees cut by the Needle, when the Inftrument:
was placed at K being S. W. 4, and the length of the line K A, be-
Kk 2 L e A
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ino 2 Chains 85 Linkss if you extend the Compafies from the Sine

1 17; ufe oj_f_;wpraf L1B. 4

of 9o degrees ta 2 Chains g5 Links in the line of Numbers, that
extent will reach from the fine of 45 degrees which were the de-
orees cut by the Needle at Ky too Chains 6 Links in the line of
Numbers, which is the diftance in the parallel. Andalfo the fame
extent will reach from the Sine of 86, which is the complement of
the degrees cutby the Needle at K, to 2 Chains g2 Links inthe
line of Numbers, which is the diftance in the Meridian. Where-
fore, (becaufe the quarter of the Compafle was South weft, feto
Chains 6 Links (which is the diftance in the parallel ) in the Co-
lumn of Weit, and alfo fer 2 Chains 92 Links ( whichis the
diftance in the Meridian ) inthe Columne of South, and fo have
you done with your ninth Station at K.

Having thus gone over every of your angles and fides, as you fee
here done, and noted them down in your field book under their
refpective Titles, of North, Southy Eaftsand wzft, you thall finde them
to ftand as followeth :

The figure of your field Bock

deg, 33;33"33, C _ :L,1-Nw'fb .Sum-f; L’.Iff well
i‘A b, el B R A Wi ot |
| IS W 54 o0]5.12 2.97 414
-L)“ NW a5 00l2.80| 2.04 2.04
CINW 76 00(3.35! 083 3.25
DINE 3t 00455 3.9 5k

3 | .93 35

EINE §6 oo 2.67 1.50 2.22
E INE 21 00|2.24( 2.10 0.80 |
G\S E 351 00|25 l 1.83 2.30
His E 34 00{3.25] 2.68 1.82
[I{ SW "4 oolzes! 2,92 0.06

Sum: 10,490 10,40 | 9.49 | 9-;9 _J

This done, adde all the figures in the North Column rogether,
and you fhall finde that they make 10 Chains 40 Links, and
adde the South Column, and they make 1o Chains 40 Links al{o,
Then adde the Eaft Column, and they make 9 Chains 40 Links,
Laftly, adde the Welt column and they alfo make 9 Chains 49
Links.,

Now becaufe the Sum of the North column, and the Sum of
the South column are all one without any difference 5 and alfo the
fum of the Eaft column, and the fum of the Weft column alfo e-
qual, youmay be aflured that your worke is true, but if the fums
of the North and South columns, had differed your angles or fides
had been falfly obferved.and alfoif the Sums of the Eaft & Weft
columns had differed, it had difcovered an errour, but being they
agree you may b(:aﬁ‘ured your WOI’L’.G 1S true, and therefore
may with confidence proceed to protraction, according to the di-
re(tions inthe Chapter following, ‘
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¥ CHAP. XLIL

How to protrait any obfcrvations taken accord.
ing to the direttion of the laf Chapter.

e, can Pon a fheet of Paperor Parchment draw firfta

e STl line as SN, reprefencing the Meridian, and at
- A)| right angles theretoanother line E W reprefent-
N ing the Parallel. Then laying your field book be-
& fore you, you fhall finde in the South column
4 2.97,whereforetakein your Compaffes 2 Ch. 97
L. and place it uponthe Meridian from A to 1,

Secondly, in the North columnyou finde 2,04, take 2 Chains
4 Links in your Compafles and {ct thar diftance upon the Meridi-
an from 1 to 2, Thirdly,

—
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Thirdly,in the North column you (hall finde 0.83 take o Chains
83 Links in your Compafles, and fet that diftance upon the Me-
ridian from 2 to 3. L

Fourthly, in the North column, you fhall finde 3.93 take 3
Chains 93 Links inyour compafles, and fet chat diftance upon the
Meridian from 3 to 4.

Fifthly, in the North cgalumn you fhall finde 1.50 take 1 Chain
50 Links in your Compafles, and fetchac diftance upon the Meri-
dian from 4o 5.

Sixthly, in the North column you {hall find 2:10 take 2 Chains
ro Links iivyour Compaffes, and fet that diftance upon the Meri-
dian from 5 to 6.

Seventhly,in the South column you {hall finde 1.83 take 1 Chain
83 Links in your Compafles, and {et thar diftance upon the Meri-
dian from 6 to 7.

Eightly, in the South Column you fhall finde 2.68 take 2
Chains 68 Links in yout Compafles, and fet that diftance upon

! the Meridian from 7 to 8.

Ninthly, in the South column you fhall finde 2.92 take 2 Chains
o2 Links in your Compaffes ; and fer that diftance upon the Me-
ridian from 8 to A, where it will exaély fall if you have truly
wronght, '

Thus have you found the points 1.2.3.2.4.5.6.7 and 8 upon the
Meridian N S. through every of which points, draw obf{cure
lines with black lead or fuch like, parallel tothe Parallel E VV,
as the lines 1 B.2 C:3D. 4E. 5 F.6 G.7H. 8K,

This done, repair again'to your field-booke where in the Weft
column you fhall finde 4 14-take 4 Chains 14 Links in your Com-
paffes, and fet that diftance upon the parallel from A to 1.

Secondly, in the Weit you fhall finde 2.04 take 2 Chains o4
Linksin your Compafles, and {et that diftance upon the parallel
irom I to 2.

Thirdly, in the Weft you fhall finde 3.25, take 3 Chains 25
Links in your Compafles,and fer that diftance uponthe parallel
from 2 to 3.

Fourthly, in the Eaft you thall finde 2.35, take 2 Chains 35
Links in your Compafles;and fec that diftance upon the parallel
from 3 to 4.

Fifthly, in the Eaft you (hall finde 2,22, take 2 Chains 22
Links in your Compafies, and fet that diftance upon the parallcl
from 4 to .

Sixthly , in the Eaft you {hall finde 0.80 take o Chains 8o
Links in your Compaffes and fet chat diftance upon the parallel
from § to 6.

Seventhly, in the Eaft you fhall finde 2.30, take2 Chains 30
Links inyour Compafles, and fet that diftance upon the parallel

| from6to s

Eightly, in the Eaft you fhall finde 1.82, take 1 Chain 82
Links
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Links in your Compalfles, and {et that diftance upon the parallel

from 7 to 8.

Ninthly, in the Welt you fhall finde 0.06 take o Chains 06
Links in your Compafles,and fet that diftance upon the parallel
from 8 to A. where it will alfo exaétly fall it you have truly
wrought.

Thus have you found the points 1.2.3.4.5.6.7.8. upon the Parallel
E. W. through every of which points draw obfcure lines with
black lead or fuch like, parallel to the Meridian S N, asthe
lineg) 1B.2 - 3D 4E 5 F.6 G. 7]‘]. 8 K.

This done, you thall finde that the line 1 Bwhich is dsawn pa-
rallel to the Parallel E. W, and theline 1 B which is drawn pa-
rallel to the Meridian S« N. will croffe one another in the point B,
whereforea line drawn from A to B {hall reprefent the ﬁclc of the
field A B, and if you have wrought truly you fhall finde it to con-
tein § Chains 12 Links.

Likewife

e ———— e e

i ———




—

e

e ———— e oy v

g — e e ___ _

2

g5

T be ufe of fewcral L 18, 4s
Likewife, the lines 2 C and 2 C crofle one another in the point C
Likewife, the lines 3 D and 3 D croffe one another in the point D
Likewife, the lmes 4 E and 4 E croffe one- another in the point E
Likewife, thelines 5 Fand 5 F croflcone another in the point F
Likewife, the linesé Gaud 6 G crofle one another in the point G
Likewife, the lines 7 H and 7 H crofle ofie another in the point H
Likewife, the lines 8 K and 8K crofle one another in the point K

Now if you draw the lines A B. B C.CD.DE.EE.FG.
G H.H K.and K A. you {hall have uponyour paper or parchment,
the true and exa& figure of the land you Surveyed, and this way
for exa@nefle, exceedeth any other that I know off.

CHAP. XLIIIL

| How to finde bow many Acrés , Roods and Per-

ches, are contained in any picce of Land,the plor
thereof being firft taken by any Infirument.

949 Aving fhewn how to take the plot of any field or other
& inclofure feveral ways,and alfo to protra& the fame
upon papersit is now neceflary to {hew how the con-
tent thereof maybe atrained, thatis to fay, how ma- |
ny Acres, Roo lsand Perches, any field fo plotted
doth con:ein : In the performance hereof you mnft confider that
the oricinal of the menfuration of all fuperficial figures, {uchas
Land, Board, Glaffe or the like, doth depend upon the exact mea-
{urino of certain regular figures, as the Geometrical Sguare, the Long
S xmrlvjor .Fﬂr:zr'f"rfag;'am 5 rilt'f};}!nl{{fﬁ the 'J".e-.':jle':.f}!, and the Czrele :
t {K'I‘L'I—O]‘L‘-, if any plot of Land to be meafured be not one of thefe
figures,it muft (before it can be meafured)be reduced into fome of
chefe forms : Twill therefore inthe firft place fhew how to mea-
fure any of thefe figures {everally by themfelves, and afterwards
how to reduce any other irregular figure into fome of thefe regular
forms, and laftly, to meafure them by the fame rules : and firft,

Of the G eometrical Square.

A Geometrical Square isa figure confifting of four equal fides
arid angles, as is the Square AB C D5 whofe fides arealle-
qual to the line Q R;which conteineth fix equal parts, which may
be attributed either to Inches, FeetsYards, Perches, Chainssor any
other meafure whatfoever,

Now
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| Now,to find the fuperfici-
| al concent of fuch a Square, D: s
| youmuft mulciply oneof the
| fides in it{elt, and che product
| of that multiplicavion fhall |}
| be the contentof the Square. |
EXAMPLE. ]
| Suppofcthe Square ABCD ‘
' tobea piece of Land,and the ,
fide thereof to contain 6 Per- |
! cheg, therefore multiply 6in !
| icfelf,and the produdt willbe | DA

| |
|

el

36,and fo many Perches doth A G 7
the {quare piece of Land con- o anl e
tain, \ S R i

| Of the long Square.
'; .A Long square 1s a figure confifting of four fides , as the fi-
£ RBoure ABCD, the two oppofite fides whereof are equal
 as the fides A B,and C Dsand likewife A Gand B D, each otc‘l thé
| fhorter fides,containing 7 Perches, & the longer fides 13 Perche
| To finde the {uperficial 4 13 i
| content of this long Square or B
| Parallelogram , you muft
{ multiply one of the longer

fides by one of the fhorter,
' and the produ& will thew 1-
. the {uperficial content therof, ¢ D

Exanple. The longer {ide of the Square contains 13 perches,and

| the (horter 7 perches;now if you multiply 13 by 7sthe prodné& wil
| be 91, and that is the contenc of the Square i Per ches,
| Of the Triangle.
Lehough there be feveral kindes of Triangles, yet in refpe&
| 4 A they areallmeafured by one and the fame rule, [ will chere-
| fore add one example for all, which is general,

Half the length of the
| Bafebeing mudtiplyed B
| .!'J_y the L‘:{q!h of the :
perpendicular, [hall be
’ .r-.,fr.-zf to the area of
the 1 .,fj\‘..d.'a"{if(‘.

| Or, Half the length
r of the Perpendrcular
!;ei,r;‘q mul: .r'.;f ved 5};

!J,I{’ wbw'r* 4':'.;.,"'}" -lu‘)"f’f ét’
| the content of the Tyg
| angle, ¥ vem R
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| namely, 17700, and 15300 ; the fum of them will be 33000, and
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Suppofeyou wereto finde the area or content of the triangle
A BT, the Bafe thereot A F containing 58 Perch and the per-
l‘.L‘lhiiL‘Lﬂ;‘.l‘ BEa } Perches. ! {

Now if you muleply 12 (which is half the length of the per-
pendicular B E)by 58 (the length of thewhole bafe AL the pro-

du& will be 696, and that 1s the area or content of the 1rian e,
Ot if you multiply24(the whole length of the perpendicular by
29 (the length of half the bale) the produé will be 696 as before,
Or acain ; If you muiripl},f 58 (the whole Tength of the lmi--t«.}-
24 (the whole length of the perpendicular) tie product will be
1392,the half whereof is 696, the area or congent of the Triangle,

as before. v :
Of the Trapezia.,

Trapeziais a figure confiftinz of four unequal fides,and as many
unequal angles, asis the fignie A H-C D,
To meafure this Trapezia , you muft firft draw tlic diagonal

[ i@ BDfor by this means the ficure is reduced inco two Triangles,

a8'A D Band C D B, then if youlct fall'che per pui-,iitl‘uhlrs from
theé points' A and C, you may meafie them by the laft examples,
as'two’l rian;;lcs s the fums where .-l_:.n'iﬂg; added l’(_‘t-.;‘;):(_‘[_l';(:[ will be
the area ,s0r content of the wholé Trapczia,

- EX A AP LE,

Having drawn the line B D, and {6 reduced the Trapeziainto
two Triangles, and let fall the perpendiculars A E and C F, upon
the line B D, which is the common bafe to both the Trianeles you
may finde cthearea of the whole Trapezia, thus A

pendicular CF,
were 102 perches
theperpendicular
AE 118 Perches,
and the bafe BD
(which is com-
mon to both Tri-
angles)3ooPerch-
es.

Now,if accord-
ing to former di-
rections,you mul-
tiply 3co the bafe, by 59 half the perpendicular A E, the produé
will be 17700, for the content of the Triansle A BD.

In like manner, if you multiply 300 the Bafe » by s1, half the
perpendicular F C, the Produét willbe ; 5300, for the content of
the Triangle B CD.

Now if youadd the contents of thefe two Triangles together ;

thatisthe content of the whole Trapezia ABC D.
But this work may be performed with more brevity thus,

Libe ufe of feveral Lis 4

Suppofethe per- |

— e
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In re{peét the Bafe BD is common to both the Triangles, you |

may therefore add the two perpendiculars together , the half of |

- which being multiplyed by the whole Bafe, the produé will fhew
' the content of the whole Trapezia.

EXAMPLE. ]

The two perpendiculars 118 and 102 being added tozether,the |

' fumme of them is 220, the half whereof is 1 10, this number being |
multiplied by 300 (the whole length of the common bafe) giveth

| 33000 the content of the whole 7rapezia. |

O R,

‘ You may multiply the fum of the perpendiculars by the length
of the Bafe,and half that produé& will be the content of the Trape-
zia alfo.

Of irregular Figures, bow toreduce them into
Triaogles or Trapezias, and to caft
up the content thereof,
LLEt ABCDEF G Hbe the figurc of a Field drawn upon your

Plain Table, orotherwife protracted upon paper s atccordin
to any of the former direGions. ehi20 .

Inregard that the Field is irregulat , that s to fay, it is ficicher
Sqnare, Triangle, or Trapezia , it muft therefore (before it canbe
meafured) be reduced into fome of thefe forms, which to effe@ do

Ll2 thus

—
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_th‘l‘.‘* draw lines fromone angle to other, as the lines AD, D B,
A F,and F H, then will the whole fignre be reduced into fix Tri-
angles; as

1 the Triangle B C D,2C4 the Triangle AE E,
2 the Triangle AD ]}3535 the Triangle A FH,
3 theTriangle AD E,¥¢6 the Triangle F G H,

Thefe fix Triangles being meafured feverally, according to the
former dire&tions, and the contents of them all added together in-
to one {um, will fhew the area or content of

the whole field, As,

BCD 73
SKA DB 84
Suppofe the Triangle 21?1; {hould contain :::’ Perches,
AF H 165
FGH N 66

Thefe fix numbers being added togethes make 6.8 perches,and
tha is the area or content of the whole Ficld in Perches.

But for an abreviation of this works(youneéd not to finde the a-
rca of every Triangle, but of every Trapezia,as is before taughe,for
the figure is as well divided into Trapezias as Triangles , namgely,
into the Trapezias ABCD,ADEF, AFGH.

By this means you need but to finde the area or contentof thefe
three Trapezias, which will abbreviate nigh halfof the Arithme-
tical work, for if youmeafure the three Trapezias feverally , as
hath been taught in this Chapter, you fhall finde

ABCD 156
The Trapezia AD E F{ to contain 3:3 x%l-‘tn;hcs,
AF¥ GH 331

Thefe threc unmbers being added together produce 618 exad-

| ly agreeing with the former.

@ Herenote, tharatany time when you rpduccany irregular
plotinto Triangles, your numb_cr oanang[cs will be lefs
by two then the number of the fides of your plot s as in this

ﬁgur‘c,rhcf!p: confifted of 8 fides, and you fee it is redu-
ced i8¢0 6 Triangles,
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| Of the Circle,

| "T"He proportion of the Circum.

| ference of any Circle is to its
diameter, 45 7 to 22, -

Now to finde the arca or con-

tent of any Circle, you muft mul- /
tiply the diameter there ofin it ( )

' {elf;and multiply that fum by 11, &

' which produ& being divided by 5 )
| 14, fhall give youthe arca of the A e
Circle. L‘/

| EXAMPLE,

i IntlusCircle A B C D, let the D

| diametcr thercof D Bbe 28,which multiplied in it felf giveth 784,
|

|

this number multiplyed by 11 giveth 8624, which being divided
' by 14, the quotient willbe 616, and that js the area of the Circle
i
|
| The Circumference of aCircle being given,
“ to finde the Diameter,
|
| MUltiply the Circumference by 7,and divide the & by 22,
If Mthc Quotient thall be the Iengrfi of the Diamct&r—.o Jiily a9,
|

EXAMPLE,

Let the Circumference of the Circle ABC D be 88,this mul-
| tiplyed by 7, giveth 616, which being divided by 22,giveth 28 for
the Diamcter D B.

CHAP. XL I1V.

Of the manner of cafling up the contens of any piece
of Landin Acres, Koodsand Perches, by M-
fter R athborns Chain,

N7 RN the fifth Chaprer of the fecond Book, you have

tg';"'t* defcription of Chains in general ; and more parti-

‘o“" cularly_of Matfter Rathborns and Mafter Gunters, In the

iy meafuring of Land by Mafter Rathborss Chain , you

: ¥ call every Pole or Perch thereof (which is divided

100 @ 100 Links) a #site, and every ten of thofe Links you call a
Prime;and every fingle Linke you calla S gond.

o T S RIS Now
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| any other,

\ I Wnitey 3 Primess 2 Seconds, thefe two numbers multiplied together

RS- L

| beaa piece of

si dheerd  Lung

Now becaufe there are divers that tancy this Chain racher chen
becaufc irviveth che content of any Superficies meafu-
red therewith in i;tsimqllc& denomination, namely, in Perches
and parts of Perches, fo that when any Superficiesis caft up and
broucht to Perches,it may cafily be reduced into Roods and Acres,
Now (for cheir fakes that affeét chis Chain) F'will ihew the ufe
chercofs and afterwards of Mafter Guaters Chain, leaving every
man to take his choic¢s and ufe thar which liketh him beft,
Suppofe that the figure Bwere a piece of
Land lying in a long fquare, which being
meafured by Mafter Rathborns Chain {hould
B contain in lengeh 16 #rites; 2 Primes s, and in
breadth 1 #sitte, 3 Primes, 2 Seconds, and that
it were required to finde thearea or content
chereof in Perches » which to effe@ you muft
multiply the length by the breadtch as istaught in the laft Chap-
ter, thercfore, the lengch being 16 Unites, 2. Primes, and the breadth

{hall producc the area.

Set your numbers downas you are taught in the .
- - = 162
sth Chapter of the fecond Book,or as you fee them DL
(tand in this Example , with a prick over the he ad of 112
every fration : under thefen umbers draw a line, 324
and multiply them together inall refpeéts as if they 436
were whole numbers and then the work will ftand 162"

thus, the produét of your multiplication being 21624
21384. Now becaufe in your two numbers,viz,your multiplicand
and your multiplyersthereare three traGions, namely, one in your
mu]piplicand-,and two in your multiplyersyou muft therefore(with
a dafh of your pen) cutoff the three laft figures of

che pmdu& towards your right hand, andthenwill 21384
your product ftand thus, the three laft figures wher-

of are the numerator of afradtion , whofe denominator 1s 1000,
and the other two figures towards your left hand are Integers of
your multiplicacion 3 (o that the fum of this multiplication is
21 perches, 7et parts ofa perch, which is fomething more then a
third parcof a perch.

But to exprefs the exaét quantity of thefe frafionsina bufinefs
of this nature were fuperfluous,onely abferve this one Rule for all,
namely, that if the figures cut off come neer toa Unite , thatis,
when the fieures cuc off are neer as much as thofe underneath

chem, or the firft figure cur off is either 7,8, or 9, youmay then

increafeyour whole number by a Unite , and not at all regard the
fraction.

But for your Eu'ther pradtice take another Example, which let

and containing in breadeh § #nites , 6 Primes 3 Se-

conds, and in lengths 1§ Yaites; 4 Primes; and 2 Seconds, which place

as before.

Now K

e

]
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Now if youmultiply thefe numbers one by ano-

. 5 ; - . 1542
. ther as if they were whole numbers ,-then will they o
ftand as in the margin , the produét being 868146, 563
| from whence take the 4 laft figures ( becaufe there 4626
are four fraétionsin your two numbers) -there te- 9152
mains 86 perches, and 233 parts of a perch 3 now --—ﬁg_?_['_:’_m_.*
becaule 81 46 1s necr to 10000, [add 1 to 86 , Mma- °6|8146

king it 87 perches, dif-regarding the excefs as immaterial,

In like manner, {uppole the perpendicular of 2 Triangle (heuld |
contain 1 inite; 3 Prames; 2 Seconds, and half the Length of the bafe
(hould contain 16 #astes, 2 Primes, thefe numbers being pladed as
thofe before, and multiplied one by another,will produce cthis pro-

duct 21384, from whence cut off the three laft figures ( becaufe

B

there were three traétious in your numbers multiplyed) and there
will remain 21 perches,and ;43¢ partsof a perchywhich being but

of fmall value you may reje.

B4 e —

CHAP. XLV.
How toreduce anynumber of Perches into Roods

and Acres,or any number of Acres and R oods
into Perches.

4
ETaN AN Y a Statute madeche 33 of Edw. 1.an Acie of ground
: ).4) ought to contain 160 {quare l-’frClmS,and-cvcry Rood

ot Land 40 fquare Perches , and every Perch was to
O contain 16 foot and 1 half, Now , if any number of
| CSSOAD® perches be given to be turned into Acres , you muft
| divide the number given by 160(the number of perches contained
| inone Acre)and the quotient fhall fhew youhow many Acres are
| contained in thatnumber of Perches, and if any thing remain Gf
itbe under 40) it is Perches s bucif the remainder exceed 40, then
you muft divie it by 40 (the number of perches contained inone

!
|
| Rood)and the quotient fhall be Roods , and the remajnder Per-
| ches.

‘ EXAMPLE.

|

Let 5267 perches be given to be reduced into Acressfirft,divide
| 5267by r60,and the quotient wil be 32;and 147 remaining,which
[ divide by 40, the quotient will be 3>and 27 remaining, {o thar che
whole amounteth to 32 Acres 3 Roods and 27 Perches,

Again,let 5496 Perches be given to be reduced into Acresfirft,
divide 5496 by 160, the quotient will be 34> and 56 remaining,
which §6 being divided by 40, the ¢ uotient will be 't , and 16r2d

maining , fo that the whole will be 34 Acres 1 Rood and 16
Perches.

To

——

269 |

]
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T oreduce Acresinto Perches. \

His is bue the converfe of the former, for (asbefore) to reduce
perches into Acres, you divided by 160,you muft now , tore-
duce Acres into Perches, multiply by 160. |

EXAMTPLE, |

Let 32 Acres 3 Roods and 27 Perches, be given tobe reduced 1
into Perches : firft, multiplythe 32 Acresby 160, ||

and the product will be 5120, then multiply the 3 §120 !
Roods by 40, the produétis 120, thefe two pro- 120 ‘
duéts, and the 27 Perches being added rogether, 27

the fum willbe 5267 , 2nd {o many Perches are ™ 5267

contained in the forefaid number of Acres, Roods
and Perches : and thus much concerning the ufe of Mafter Rath- |

.} &U}‘JJ 5 C hai ﬁ.

g e ———————

CHA-P. XLVIL

Fow 10 caft up the content of any piece of Landin
Acres, Roods and Percbes, by Mafter Gunt-

ers Chain,

=~ N meafuring by Mafter Gunrers Chain,youare in

fi%ll your account only to take notice of Chains and

@¥n Links,as was before intimated in the defcripti-
fl on thereof, Cap.7.Lib-2. Suppofe then that the

=4 Square,and that being meafured by Mafter Guzn-
. tevs Chain {hould contain inlength 9 Chains 50

| Links, & in breadth 6 Chains 25 Links,

]
| - .
|' Set your numbers down as before is raught

| them, then multiplying them togecher, you
-‘ B (hall finde the Produét tobe 593750, from

which Produé you muft always cut off the
i five laft figures rowards the right band

with a dafh of your pen 5 then will the Pro-
! dud ftand thus, 5/93750 , fois the 5 towards the lefe band com-
| pleat Acres , and the 93750 hundred thoufand partsof an Acre,
| which 93750 being multiplyed by 4, the number of Roods inone
| Acre,the Produét will be 3750c0, from which produé cutting off
| five figures towards the right hand as before, it will ftand thus,

j' 375000, fo 15 the 3 towards the lefchand compleat Roods , a?d
the

e gt et e

figure B were a picce of Land lying in along |

& as in this Example, drawing a line under

|
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the 75c00 hundred thoufand parts of a 950
Rood, which being multiplyed by 40, the 615
| number of Perchesin a Rood, the product T s
, will be 30000¢0, from which cutting of the Izziﬂ
five laft figures towards the right hand, the 1700
! Produ& will ftand thus, 30|00000, and the —_—
" 30towards the left hand is the number of 5193750
| Perches , and {o the Area orcontent of the 4
| whole piece will be § Acres, three Roods 2|75000
' and 30 Perches. Or the 93750 hundred 40
| ] ———
. ' thoufand parts of an Acre may be reduced Jo|oc0co

" inta Reods and Perchesby help of theTa-
- ble following,

For if you look for goooo, under the title [ Zakr, R 777
| Lirks (which is the ficft figure with Cy- 100000!—. ~
- phersadded)you fhal find againft it 3 Roods, | go0e ;} ¥
| 24 Perches then'look for 3750, and againft | Soeoo| 3 “3*
| iryou fhall finde 6 Perches, all which being | 70500 2| 32
i | added together as here you fee, the areaot | 60000] 246
| | contént of the whole piece willbe 5 Acres,3 so000| 2| ®
| \ Roods and 30 Berches. ;ggzg : zg
| i PR R A 42900|.0l 93
| } 5 00 00 10000| | 16
l ' 9375| o] 1§
‘ F 5 22 8750 o 14
[ | 8[15’ o|13
: | 5 o3 30 7§OD ol 12
| i 6375 |11
| 5 ® Another E xample. 6250 o/ 10
'I .= 56251 o 9
| | Suppofe the bafe of a Triangle fhould | 5999 of 8
| contain 16 €hains 56 Links, and half the 4375; 0| 7
| Perpendicular of the fame Triangle 4 3 i’i‘; o
Chains 32 Links, thefe being multiplyed | 3000 21 2
one in the other will produce the areaor !375': a ‘;
consens of the whole Triangle. ‘150|| ol 2
64 o 1
Sctyour numbers down as in the margine 16,56
is doric , and multiply one by che other , fo 431
will the Produ@ be 715392, from which s3ts
cutting off the fivelaft figures towards the 4968
right hand, there will be left before the line 6624
| of partition 7, which is 7'¢ompleat Acres,
| and behinde the line there will be 15392, 7115392
- which are hundted thoufand parts of an Acre, and how much
|‘ chatis, the Table will cafily fhews for if you looke in the firft Co-
| Jumnefor 10000, againft it you (hall finde 00 Roods 16 Perches ,
¢hert looking for 5392 youfind it not, but the neereft thereto is
Mm 5625
&
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a Aooalki "B, §6255againftwhich there ftandeth ¢ Per-
# 7 225 €0 02 ches, all thefe numbers being added toge-
| I

ther will produce 7 Acres, oo Roods, 27
— 2  Perches , which is the Area of the Tri-
7 co 27 ﬂl'lf_ﬂ(‘.

Thus may you finde the area of any Triangle or Parallelogram
very cafily by one multiplication and addicion, which is much ea-
fier then the way of cafting up by Mafter Rathéorns Chain.

3y this manner of work if the length and Breadeh of a long
| Square or Parallelogram given fhould be 9 Chains 75 Links, and
‘ s 6 Chains 25 Links,the arca of fuch a long Square would be found

to be 6 Acres, oo Roods 15 Perches. Or the length and breadth
| ] being 12 Chains,42 Links, arnd 1 Chain 36 Links,the area or con-
tent will be found to be one Acre, two Roods, 30 Perches. Allo,
the length and breadeh being 12 Chains 86 Links, and s Chains,
2§ Links, the area will be found to be fix Acres, three Roods, oo
Perches.

Bue left you fhould be deftitute of chis Table when you have

| need thereof, you may have it pur upon fome {pare place of your

.: Inftrument, or rather (inftead of this Table) a Scale ; which I'will
now fhew you the ufe of , which performeth that work far better
. and more cafily then the Table, and may conveniently be gradua-
ted upon the Index of your Table , the dividing and numbering
whereof is well known to the Inftrument maker.

The Scale confiftech of two parts, one whereof i {quare Perch.
| es, the other fquare Links, the Scale, of {quare perches proceed-
1 eth gradually from 1 to 40 with fub-divifions y and is numbred by
4 5105 15520, &c. to 40, The Scale of fquare Links proceedeth gra-

' dually from 1 to 25000, and is alfo fub-divided and nnmbred by
1000, 3000, 8¢, t0 2 §000, cqual to 1 Rood or 40 Perches,

T be ufe of the Scale of Reduction.

We willinftance in the fecond example before-goingswhere thie
- length and breadth of the long Square was 16 Chains §6 Links |
’ and 4 Chains 33 Links, thefe being mulrigycd together produce |
|
|'
I

—

_ il

| 715392,and che five laft figures being cut off, there is 7 Acres and |
15392 remaining, now to finde how many Roods and Perches ehis

is,look in the Scale of Square Links for ﬁf{'ecn thoufand three hup-

dred ninety two, and againftit, in che Scale of fquare Perches you

thall finde 24 Perches, and above half 3 Perch.,

eAnother Example.

T — I

$

t | Let us take the firft Example before-going, where the numbers |

‘ ' multiplyed Were 9.50,and 6.2, thele being multiplyed one by an- !

' ' other produce 593750, and the five laft figuresbeing cut off, there ;

' | willbe 5 Acres,and 93750 remaining ; now to know how many |
- Roods and Perches are coneained therein by the Scale,

' ' | ¢ You
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l i
I @ You mui’f confider that 25000 fquare Links are equal to
| one Rood or 40 Perches, as appeareth by the Scale it
i felf , and alfo by the Table , then 50000 equal to two
| Roods, and 75000 equal to 3 Roods; therefore , if your
|
i you may conclude 1 Rood and odd Perches to be con-
' rained therein.If itexceed 50000, and be under 75000,
you may conclude two Roods and fome odd Perches o
be therein. If above 75000, youmay then conclude 3
Roods and odd Perches to be therein,

Now in this Example, the number remaining is 93750, which
becaufe it exceedeth 75000, 1 conclude there is 3 Roods contained
therein, which I fet to the 5 Acres,and {ubftra&

| 75000 from 93750, the remainder being 18750, 4, R P,

| this number y-cighteen thoufand feven hundred - § 3 30
and fifry, [ {eck in the Scale of Square Links , and right againft it

| Lfind 30 Perches , which added to the former;giveth's Acres, 3

| Roods, and ;0 Pcrches, which is the area or content required,

| Thus you fee with what celerity and exaénelsthe Scale cffe@-

| eth your defire, and therefere let it be graduated upon the Index
of your Table that it may always be ready at hand when you have

| need thereof. The conftruétion of this Reducing Scale I received

| of my honour’d Friend S.F, deceafed.

| CHAP. XL VIL
Comtaining diverscompendions Rules for the rea.
| dycafting wpof the Content of any plain Super.
fictes, and cther necefJary Conclufrons incident
to Surveying, by the Line of Numbers,

@He line of Numbersisof fingular ufein cafting up
{1 of the Content of any Superficies, and for Land
meafuring cfpecially Mafter Gunrer hath feveral
{ Propofitions, like unto which, I will inferefeven o-
B} ther Propoficions which will be ot fingularufe in
*% thepratice or Surveyihg,

v 1 be length and breadrh of a right angled P aral-

lelogram or long Square being given in Perches,
‘ to finde the content thercof in Perches.

As 1 Perch, is to thebreadthof the Parallelogram in Perches,
Sois the lcngth in Perches, to the content in Perches.
| Mm 2 In

b

numbcr remaining exceed 25000, and be under §0000, -
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N

D

In this long
Square or Paral-
lelogram ABC
D, 1f the breadch
thercof C B be
362 Perches, and
the length there-
of A B 5o perch-
es , the content
will be found to
be 1820 Perches:

|

|

j

4 ‘Having the Bafe and perpendicular of a T rian-

i |
A : fo \p, for,
» B AR IS A AL R Ty b )
! . If you extend

the Compaffes from 1 to 363 the length, the fame extent will
reach from 50 the breath , to 1820, the area or content in Per-
ches which you may reduce into Acres as is taught in the 41 Chap,

2 Thelength and breadth of along Square be
ing given in Perches, to finde the content in A-

@res.

As 160, to the breadth in Perches s
So the length in Perches, to'the content in Acres.

Soin the former figure, if the length thereot A Bbe 50 Perches,
and thebreadch thereof 363, the content will be bound tobe 11 A-
cres 40 parts, which is 1 Rood 20 Perches ; for, ;

If you extend the Compafles from 160 to 36 3, the fame extent
will reach from 50 to 11 Acres 40 parts.

3 T be length and breadth of a Parallelogram be-
ing given inChains po find the comtensin Acres,

As 10, to the breadth in Chains s
So the length in Chains, to the content in Acres.

So the length of the long Square A Bbeing 12 Chains 50 Links,
and the breadth B C ¢ Chains 10 Links,the area will be found to
be 1nAcress 37 partssor 1 Rood 20 Perches, for,

1€ you extend the Compafies from 10 to 9 Chains 10 Links,the
(ame extent will reach from 12 Chains 50 Links, to 11 Acres 37

PHITS.

ple'givenin Perches, 1o finde the content in A-
cres,

As 3204 t0 the Perpendicular ; .
So the lengeh of the Bafe, to the content in Acres,

So

— e

e — T e e

—
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Sointhe Triangle L. A B, if the line B D be taken for the Pet-
pendicular of the Tri:mglg then the length of ghc bafe being 50
| Perches, and the perpendicular 365, thearea will be found to be 5

Acres 22 parts, which is 2 Roods 30 Perches, then,

If you extend the Compafies from 320t0 367 the Perpendicu-
lar, the fame extent will reach from 5o the length ofrhcs)afc, to
| 5 Acres 22 parts.

1

5 1 be Bafe and Perpendicular of aT riangle be-
- ing giveninChains, to finde the contentin A-
| < .orhes

-{ As 20, to the Perpendicular,

! So the Bale, tocthe content in Area.

Soin the former figure , If A B x2 Chains 50 Links be taken for
the Bafe,and BD 4 Chains 55 Links for the Perpendicular of che
E Triangie A LB, the area (by this proportion) will be found to be
| 5 Acres68 parts, thatis, 5 Acres 2 Roods 30 Perches, therefore,
| If you extend the Compafles from 20, to 4 Chains 55 Linkssthe
| fame extent will reach from 12 Chains 5o Links, to 5 Acres 68
[ parts, which is 2 Roods 30 Perches,

1

5 6 The Arcaor fuperficial content of any piece of

- Land being given according to one kinde of
Perch, ro finde the content thereof, according to

arather kinde of Perch.

Asthe length of the fecond Petch,
To the length of the firft Perch ;
So the content in Acres,
To a fourth number .

And that fourth number to the content in Actes required,

e b ———_ gt
—————

Suppofe the figure B were a

piece of Land ; which being plot- \
tedand caftup bya Chain of 16 B
foot and an ﬁa!t to the Perch;y

thould contain 8 Acres, and chat it

were required tosfinde how much

the fame piece would contain if it were meafured with a Chain

of 18 foot tothe Perch, if you work according to the proportion

here delivered, you fhall finde it to contain 6 Acres 73 partss for,
If you extend the Compafies from 18 to 16%, that excentwill

reach from 8 to 7.30, and from 7.30 t0 6,72, and f{o many Acres

;}rould the figure B contain if it were meafured by a Perch of 18

00L,

e

7Hﬂ-—-

—— S—




276

P

The ufe of feveral Lin 4

e E—

| Hawingthe length of ke Furlorg to find the
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breadib of the Acre.

As the length of the Furlong in Perches, to 160 3
So1s 1 Acreto the breadth in Perches. |

Soif the length of the furlong be 50 Perchessthe breadth for one |
Acre willbe 3.20: for, 3 F

If you extend the Compafles from 5o, the length of the Furlong |
in Perches , the fame extent will reach frem 1 Acre 10 3.20 Per- |
ches.

Bat if the length of the Furlong be given in Chains, then, '
As the length of the Furlong in Chains; isto 10

Sois 1 Acre, tothe breadih of the Furlong in Chains.

So the length of the Furlong being 12 Chains 50 Links , the
breadth thereof willbe found to be oo Chains 80 Links : for,

If you extend the Compafles from 12 Chains 50 Links, to 1o,
that extent will reach from 1 Acre to 80 Links, which is the
breadch of the Furlong required.

— X i e

CHAP. XLVHTL

How to reduce one kinde of méafure irto another,
as Stature Meafure 1o Cuftomary Meafure, and
the contrary.

DY the 6 Propefition of the laft Chapter you may per-
o form this work by the Line of Numbers as is there
i taughe, but however, it will not be amifs in this

| tute ) an Acre of ground was to contain 160 fquare Perches, meg-

| reduce Guftomary meafure to Stature meafure; and the contrary,

|
‘i ces of this Nation (through long cuftome)chere hath been received |

& place to thew how to perform the {fame Arithme-
; & tically, that the reafon thereof may the better ap-
ORT@N pear. Now wheréas ( by the fore-mentioned Sra-

fured by the Pole or Perch of 16 foot and a half, but in many pla-

other quantities called Cuftomarysas namelyyief 18,20, 24, and
28 footto the Pole or Perch, _
It.is therefore neceflary for a Surveyor to know how readily to

Suppofe then, that it were required to reduce’s Acrcs,zn Roods,
aoPerchessmeaflured by ther & foorPole into Starute meafure;yon
muft {eek our the leafk proportional terms between 18 foot 5 and
16 foot and a half, which to performdo thus, Becaufe 16anda |

half }
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- 18 (the cuftomary Pole)into halves alfo , then will your numbers

| half beareth a fra&ion, reduce 16 and a half into halves, and that |
- both your numbers may be ot one denomination » Yeu muft reduce |

| ftand thus §% which abreviated by 3, by {aying how many times |

| 3in332 thequotientwillbe 1r,and again’, how many wmes 3

3in 36> the quotient will be 12 , fo will two proportional terms |

between 16 and a half and 18, be 11 and 13a.

This done, reduce your given quantity (5 Acres; 2 Roods, and
¢ 20 perches) into Perches, which makes 900 Perches : Now confj-
. dering that what proportion the ﬂluarcgf 11y whichis 121, bears
' to the fquare of 12, whichis 144, the fame proportion doth the
|! Acre of 16 foot and ahalf tothe Perch, bear to the Acre of 18

foot to the Perch.

Now (becaufe the greater meafure is tobe reduced into the lef.
| fer) multiply the given quantity 9co Perches by 144,the greater

{quare,and the produ& wall be 129600,which divided by 121,che

]

| giveth 6 Acres, 2 Roods, 31 Perches, and , ¢ parts of a Perch,ac-

cording to Stature meafure,

Bnt on the contrary, fuppofe it had been required to reduce Sea.-
tute meafure into Cuftomary meafure, then you muft have mul¢i-
plyed goo perches (your giyen quantity) by 121 the leffer Square,
(becaufe the lefler meafure is to be reduced into the greater) the
produét will be 108900 , which divided by the great Square 144,
the quotient will be 7565 perches, which reduced into Acresis 4
| Acres, two Roods 36 perches and a quarter.

. The {ame manner of work is to be obferved in the reducing of
any Cuftomary quantity whatfoever,

|

" — ey S e —

CHAP. XLIX.
Liow to lay out feveral F. urlongs in Common fields
umo divers I enants.

———

BEA2 Aving plotted the whole Field, Common, or other In-
B B2 J§ clofure,, with its particular bounds , as you obferve
g them in the furvey of the whole Manor, or if you only
€ furvey that particular, you muft rake f; pecial notice of
BT all the bounds thereof 5 then provide a Book or paper
which muft be ruled or divided into 8 columns, in the firft where-
of towards the left hand is to be written'theTenants name,dand the
tenor by which he holds the fame Land, the two next columnps are
to contain the length of every mans Fuclong in Chains and Links,
In the two next columns is exprefled the breadeh of every mans
Furlong in Chainsand Links, as by the Letters over the head of
each Column doth appear.
In'thethree laft Columns is tobe exprefled che quantity of each
Tenants Furlong in Acres, Roods and Perches,

In

—

|

|

| ; . . - . f
| quotient will be 1071:+% Perches,which being reduced into Acres,

|
|
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In the laying out of feveral parcelsinthis kind, you will have
ufe onely of your Chain; then when you begin your work,you muft
fir(t write thename of the field ; and inche firlk column of your
Book or paper, you muft write the Tenants name  and the tenour
by which he holds the fame , from what place you begin tomea-
fure,and upon what J‘Joint of the Compalfle you pafie from thence,
and obferving this dire€tion in all the reft, you may (if need re-
quire)bound every parcel,

This being noted in your Book, obferve the fpecies or fhape of
the furlong, whether it be all of one length or not, «f of one length,
then you need take the length thereof buronce forall, burif 1tbe
irregular, that is, in fome places fhorter and i others longer, then
you muft take the length thereof at every fecond or third breadth,
and exprefle the fame in your Book, under the title of length. As
for the exprefling of the feveral breadths, youneed but to crofie o-
ver the whole Furlong, taking every mans breadthby the middle
thereof, and entering the fame as you pafle along, but in cafe there

| be a confiderable differenceat either end , thenIwould advife you

to take thebreadch art either end, and find a line which {hall be a
proportion between them, for your mean breadth, and enter this
in your Book or paper under the ticle of breadth.

in this manner you may proceed from one Furlong to another
till you have gone through the whole field; which when you have
done and noted down the feveral lengths and breadths in your
book, yon may muliply the lengeh and breadth of every parccl ro-
gether,as is taught before,and {o fhal you have the quantity of eve-
ry parcel by it felf;which quantity mufk be noted downin the three
laft columns of your Book;as in the following example appears.

Mordon Field.

————

The Tenants names

Lt’ﬂgﬂ}:_ ' Bred(ffb. [ Content,
and tenour. |

C|L|C.|L.|[ARP.
i 132 76]] 3'4s |11tz

Nicholas Somes o for ‘;OIII 2 ’ | 2;‘63 ‘ 7:3,3(-} ~

three lives.

B LI 0 R AR o VS

¥ o 38160]] 812 23'0'36‘

" Tames a"‘\;';affx, at | Ml}_ i_.l._l.* i{igl _._g

—— e —
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(@  CHAP. L [

| How a Lordfbip lying in Commun Field # to
bt? iﬂﬂ[ﬂﬁ'}‘d’. ' -

RS His Chaprer was wholly omicted ifi theformer Editi-
\ on of this Book, and indeed had not been thought of ,
S this fecond Editionshad not my worthy friend Mafter
29 Vincent wirg (hearing my Book was in the Prefs, the
fccond time) feneme word that this Chapter would be
ncceffary to be inferted, and withall fent me in'writing, the way
| which he ufeth to cffeét the fame s.which method I iking well,
| have made bold to infert verbarzm, as he fentieto me; which take
as tolloweth, :

l
|
r

Short Direétions ﬂ;(’?rr};‘g haw a Lomﬂ:.{p lyi4g inOpen
Field o 15 tobe iﬁduf ed,

T moft commonly hapneth when a Lordfbip 1s to be improved,
Iwhcrcin arc many Free-holders, that cheir ground (confifting of
different Qualitics) lies for the moft part difperfed,and intermixe
one amongft anotlicr in all parts and quarters of «the Field , there-
fore to finde the jult Quantity of every mans ground,both Arrable,
Ley-ground and Medow, the Surveyor is to prepate a Field-book,
wherein towards the right hand of every Page , let there be three
{mall Columns diftingnifhed one from another by a black line
| made with a pen or penfile,and one greater Columne towards the
. left hand, which fhall contain the butting , bounding- and number
of every mans particular Lands, Leys, Dolesof Medow, or the
like, which being thus ficted for ufe, the Surveyorwhen he comes
into the Field, is tobegin in fome corner thereof , ashe fhall finde
moft convenient for taking the Field in order , and then entring
upon the Furlong, he fhall firft fee down the name of the Furlong,
and upon what pomnt of the Compafs he begins 5 nexe put down
the name of the Free-holder,that firlt begins it,wich the number of
his lands,againft which in the firft of the three lefler colmnsswrite
the length of the lands in the fecond puc the bredeh,& in the third
and laft, the Quantity. Which done , fet down the name of the
Free-holder, that lies next, and the number of his Lands, together
with the length, breadth, and quantity as before 3 and fo proceed
in order till you have finifhed the FUI‘IOII%-

Then go to the next Furlong, writing the name thereof, and
where you begin, and proceed as beforesand fo on from Furlong to
Furlong, till you have finifhed the Fi_cld. But to explain it further;
I hall iere give you a more particular draughe of the Field-
book.

Nn The
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“Having finiHedyour'rétigh Book after this: manner) you are
e to make & particular of ‘every Mans Arable’, Leéysy and M¢-

| dow'e rmn‘ndlchral[y that hr\ ou maybe fe ady to give a juft ac-

eourit ot whart every mah-holds Hiftin€ly;that h\ h Up thercof you
maybe enabled (with the helpef Atbitrators chofen to affiit you)
o givelevery mams not oncly ‘the tride quiar ity in his Plot, bur alfo
mnimuatmn,tor the (_._ll'llIWOt fi1s groun: dJasneer as may be.To

| which'cnd in drawing your Particular you ‘are: to make (o many
| Columnsas théreare Free-holders) ¢very one whercol is to be
| fubdivided into thiee, fo fhall you have one for Arable Land, an-
t\[[\(r for Ley-¢rounds and a- third for Mcdow, Then turning to the

Field-book. 11“0”1 with Fobn Palkner, Jrul write in the p: aiticular in
its proper Column,undér Arable 3 P. 968 then Thomas Tomblin-

| for 150,P, 6150, fiext P.1 'h:rHc'p 7b 536-; which I place likewife,

undertheir names, and in théir due place, and folproceedrill I
have finithed the Book, placing every mans Arable Leys, and Me-
dow 1n their order .,wtudl being effcéted, then make your Summa

m..u"u , as you'niay {ee in the followi ing Synopfis,

28 Ih'u[ of f””(.*(f Lis.4.
I The St r.ey of the L Ir \.-'-,i'r’.‘.f",'»' {-_,.’.'A PILTON 12 the Coun
i of l‘LLIL‘l;IIlLl: ’_*'-';L-'Jr':'.»’- QOétob. 1656,
| : Ny ;
Middle-Hill Furlon I 2 .r'f , South, N}_H Furlos 4 f.-g:'x.-. Ij,:_‘fr'. L \ N
. .I_,.-;u‘lf__! L.-‘(:rr.jl'2_5.':1.!3:."{1'. ] ' Lovygs ( Ouantiry |
| B 5 [Bad 48 i | '
John Faikner 5 Yands /5 1.18|:7:691393:06 80|} T ha. Tomblinfon 1 land )O 5000
Tiho. Tewtlinfon 2 ‘..u-.d.i 4942 3- ”i Lsa.6biscdl JhePa -,'. 1age 4.lond 818800 |
Peter Blackley 8 lands . '47,1¢ *‘:n Ibi.;‘: 5360 || f whn Falbner-6 1ind 1 74
Abraha Falluer .‘-Tnmw}h 7¢] 7:12332.5C. o[ “Peter Blackley s land (_ |
T o Ton -f---:_f:,rI111|.d\!~,if‘ f "C‘I §8.5000 l| Hediry Swi ( 11.?;'.‘;5 I“{'n"(
Fobn Fallner todinds’ fqgt’s $2:06(549 18300 || Abrabid Fatknér'q 12ys {35,500 ¢ 239.506
Thon:as ; 6 Tandls (f44i60| :3.08RF 28000 | FhePavfonage gleys (133.°¢) 77:6/237,
Mndrew Cook 3 lands . ‘43, 10 4.11|176.9560 | ol Falkner 1ley I clzisa 82.5660
South Meadon f{r:_;;.m'. E dja r % Red-hill ] ,{,r_,-‘fg,;t;‘; /,,-‘.213,,,.' Seut]).
173__ B P N }- one .! .' .‘I.(-'":n' 7_4;[—' 9»1'_5:.(_:(_“ |! }.H";; a’}r.-’-:"_.'r er < 1. :::f.Jx H s elf &3 ' 5 |.-)
Tohn Eallrer pug dole- l4c00! & 01320 | Abrgh.Falkper 10 lands45.00/20.0} gso
;.-'I‘n_: -'..',J'y__.\r-‘lr?olt.".".:.*:O'l o ‘e _}*o ' H1 ho! ."' f“"r‘f # 7 lands £ 00012 i §40
| The P mad sl 4r.co AT TER R 1 Yo P M{ Lte.3 Jands! ! '50.00l 2.00 €60
T ho. T lin for 1Ak 00506 62 v;(,':t: sl Peter Blackicys leys |-,n,‘;-\.::[1,01|nn.)
T ho. I ._r.','-l orte deole 4 ,Jiu @8] 6ip0 240 || Henry Sweiffi 2 }gys - {so.00| 5.0 2§0
_,;;_.__-j o Cook | ong uLLh 19000, 6100}340 i Thaoma: a" s o loys §0:00/10.6( §00
}.r,“ B! .cr\t‘)[ﬂ'm]h.s.h ﬂQ Ig 50;.1.;;0 R il.iid §U.'m>|. ;.(.1 100
? b Falner ',|‘-duI. B 5". 3 tw[it-. SU‘- “,’ Bf'f!.;y lands 50,00 ‘i‘c'; " 00
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oA Particular of all 1he Arrable, Leys,
ard Meadow G round in the
Lordfbip of Pilton, Com.
R utland.

Jobn Faikner || Tho. Tomblinfon || Peter Blac kley || Abraha Ealkner

Arable|Leys Med. || Arab. Leys Med. || Arab,Leys Med. || Arab, LeysMed,
395 | 82| 320]| 15° | 263 || ~478{ro00| 90 |l 332 |234]420
529 usg || 58 | ALZERE. |40 ligoo | T}
374 Ik 92 |l |
| 5,}0 ___“ 5'}0 ll “ “_______ [
1836 | 82| 4381838 |0 1263 || _Br4frooo| s50 || 12321234 925
A 1836‘ | 838 W | 1coe Il 1232
82 Il o Iy 1} -84 Il 234
48 <l yiAsal W N 938 3, IR 420
SH.tot.|2756" | Sum 1101 T._!S“L”L‘_?‘S"r" |l Swm 1886
Thomas Falks Andrew Cook. I\ The Parfonage. -
Arab. | Leys Med. HAravacyS, Med. | Ar_ab Leys Mc'd <
353 |soor) 240 176 240’;| 231 231328
i 100 (i
I 1
e e | o cfpiiae o
352 |500|240 || 276] o |240 " 881| 231328
' : - | 3s;|| {2706 “ B:J'II
, | s00 o || 231
! |- 240 I 240 | 228

swm_(Tezall ([ Semsiel M Sumitliadolarat

v

f The particular being finifhed 5 I next proceed totake a general
| Survey , and:Plotot the whole Fieldto be inclofed s according
| as hatY] been fhewed aglarge in the former Chaprers 5 which bes

ing done, you thall {eeiif the general Survey ; and the parriculars

agrce, which if they do, you may con cluqu your work is exaét,and
‘ then you may proceed to the plosting of every:mans around, and

— e

to lay it outin fuch part of the Ficld, as the Free-holders (or their
Arbitrators) fhall agree , and when that is done » -youare to dg'in
like manner with the reft , and atlalt whena Plot of the Town;
§reatss Lanes, Houfes, Woods, andiall the new Inclofure, which
being carnithed with; Colours, upon Velome s or: Royal-papery
will moft neatly fhew the true proportion and Symmerry there-

|
|
Iui

P —

| Andlaftly, Lecichere be 2 Bookgdrawn vdry,fair , thewing
\ the Butting, Bounding, and Quantify of tvery grownd;and C. | ’
i |

Nn 2 ) CHAP, ||
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CHAP. LI
Tofind the borigontal line of any bill or mowuntain.

His Propofition differeth nothing frem thofe formerly |
taught in theraking of Alritudes, Wherefore, fuppole |
you {hould meecwith a hill or mountain as ABD, the |

@ thing required isfinde the lengthof the line BD on
which the mountain ftandeth.

Firft, place your Inftrument at the verly foor of the Hill, exadtly
level, then ler one go to the top of the hill ar A , and there place
mark,which muft be fo much above the top of the hilsas che top of ,
the Inftrument is from the ground; then move the Label upand |
down till through the fights thereof you fee the top of the mark ac |
A, and note the degrees cut by the Label one the Tangent line; for 'i
thar is the quantity of the angle A B C, which fuppofe 47 degrecs, |
then by conlequence the angle B A C,muft be 43 degrees,the com- |
plement of the former to 9o degrees, then meafure the fide of the |
Hull A B C, which fuppofe to contain 71 feer, then in the Triangle
ABG thereis givcn the fide A By 1 feet, ‘and the angle' BAC 43
degrees,rogether with the right angle A C'B 9o degrees ,-and you ||
are tofinde thefide B Cjwhich to perform; fay, . }
Asthe Sineof the angle A'C B,go degrees, 107 {
Istotbefide A By feet s ' r
}

Sovis the Sine of theangle B A Cy43 degrees;
To thefide B Cs 48y fet. ' 077
‘Then(becaufe the hill defcends on the ocher fide)you miuft place !
your Infirument'at D' obfervirig the angle A D C’ té ¢oiitain 41
degrees; and the angle D AlC yodegrees ; ‘and the fide AD 8o
feer : fiow to findeche fide CDtheproportion will be,
1 Asthesineof theangle A/ICD. go cegrees,
Is tothe fide A D, ¥o feer
Sois'the'Sive of theangle C A Dywo degrees;
Tothefide C D ¢ a1 'féée!
Which added to the line B C.giveth yog feers which you may
redu-
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reduce into Chains,by dividing it by 66, and this line muft be pro-
tracted inftead of the hyporhenufal lines A Band A D.

o A nother way.

There is another way al{o vfed by fome for the meafuring of ho-
rizontal lines, which is withoue the raking of the Hils altitude, -or
ufing of any Arithmetical proportion , but by meafuring wichthe
Chain only, the manner whereof is thus,

- were a hill or mountain,and that it wete requi”
rcds tfﬁﬁg'i ﬁfﬁugth of the Horizontal line thereof A €. f?: the
foot of the Hill or Mountain , as at A letone hold the Chain up,
chen let another take the end therof,and carry icup the Hillshold-
ing it level , fo (halthe Chain meet with the Hill ar Dythe length

A D being 60 Linkssthen at D let the Chain be hcl_d up agram,:_zn-i
let another carry it along level til it meet with the irdi: of the hil at
E, the Length being 54 i.i_nks:thcn again let one ftand at E,& hold
up the Ch;linj another gmng before tothc top Qf'thc Hll at B., the
length being 48 Links;thefe three numbcrg ‘c{'%ng added ro;-:cyhcr
make 162 Links or 1 Chain 62 Links, wlnch_ is theléngth of the
horjzontal Line A C. This way of meafuting is by fome pradtifed,
bur the other (i my opinion)is far to be preferr’d before it onl

\hen you are/defticute of beerer helpsyou may make ufe hercof,

- But if the Hil or Mountain fhould have a defcent back again
" orthéother Gdeyoumuft then nfe the {ame way of working
as before;and add all ropether for the Horizontal Line,

1 CHAP. LIL - _
' How to plot Mon'*aions and uneven grounds with
~ the befrwayto finde the content thereof .

3 j Al 5.4 7 W -fc'{' Of
prwran Or the plotting ot any n}‘oun‘tanoﬂs PR P

) gwunda‘tas ABCDETG , youmut firft place your In-
Trument at A& direc the fights to B, meafuring the line
1in reoard chat from Bieo C there is an afcent of hill 5 you

| A Bythet , N vour
| g‘hﬁ finde théﬁmrimntnll.lhc thereof 5 and draw thatupen your

| o

Table, ||
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Table, accountin ; thereon the length of the hypothenufal Line,
then meafure round che field according to former dire&ions , and |
having the figure thereof upon your table reduce it into Trapezias, |
asintothe Trapezias ABE G, BC DE,and the Triangle GE F; |
then from the angles A C E and F lec fall the perpendiculars AK, |
CH.,EL,and F M. Now in regard there are many Hils and Val-
leys all over the field , you muft meafure with your Chainin the |
field over Hill and Dale from B to D, and to the Line B D fec the |
numbgr of chains and Links as you find them by meafurinz,which 1
wil be much longer then the ftraight line BD meafured on your |
Scale, then by help of your Infirument finde the point H in the line
BD¢< and meafure with your Chain from C to Hyover hill and dale

- y

— —

as before,and to this perpendicular CH fer the number as you find
itby the Chain:then find the perpendicular I E, and meafure that
with your Chain alfo, all which Lines (in refpe& of the Hils and
Valleys)will be found much longer chenif they were meafured by
your Scale ; then by the meafured Lines B D, C Hand 1 Ecaft up
the content of the Trapezia B C D E.In chis manner you muft caft |
up the content of the Trapezia A BE G, and the Triangle GEF, |
and this is the exa&eft way I can prefcribe for the menfuration of |
uneven grounds, which being well and carefully performed , will |
not vary muchof thetrue content : For it is apparent tharit fuch
mountanousgrounds were plotted truly according ro their area 7 |
Plano  the figure thereof would notbe contained within its proper
limits,and being laid down amongft other g rounds would fwell be-
yond the bounds , and force the adjoyning grounds our of their
places 5 now for diftinétion in your Plot you may fhadow them off
with Hils as in this figure , left any. man fecing vour Plot fhiculd |
f meafureby your Scale, and finde your work to differ.

e e e

CHAP, |

e i + g

M S




ST —— e — —_— e e e e

Lowi 4o [nflfuments in Swvaying.

CHAPALIIL
How to take the Plot of awhole ¢\ asnor , or o f
divers parcels of Land lying together pbetber
Wood-lands or Champior Flains, bythe Plain
Table.
mﬁ'&'i@;‘.‘ I,thotl'__‘h Pl’ﬁ&icvaiﬂ the p('l'(ﬂl‘lnﬂllt‘t ]](‘TCOf, be berter
%;’? A\ ¥ then many words, andthat the rules already delivered
€2rm\ed are of fuffigient extent to perform thework of this Chap
14 2 ter, yet (for farther {acisfaétion in this p;lrricu[ar) I will
herein deliver the moft fure and compendious way I can imagine.

Suppofe therefore that the following figure AL MNP QS TY
X G H and Kwere part of a Manor, or divers parcels of land ly-
ing togerher, and that it were required to take the plot thereof up-
on your Plain Table,

Now the beft way (in my opinion) is firft togoround about the
whole quantity to be meafured, and draw upon your Table a per-
fe& Plot thereof, as if it were one entire field (which you may do
by the 31 Chapter of this Book ) and then to make feparationand
divifion thereof in an orderly way , asis taughtin this Chapter .
But before you begin your worksit will be very neceflary toride oy
walk about the whole Manor, or at leaft {o muchas you areito {ur-
vey, thar youmay be the better acquainted with the {everal bouri-
ders,and in your paflage you ought to take fpéeciabnotice of lall e-
minent things lying in your wayyas Ghurches, Houfes,Mils,High-
ways, Rivers, &c. which will much help you, alfo in this your paf-
{age it wereneceffary totake notice of {ome convenient place o
begin your work as followeth,

‘Having made choice of fome convenient pldce in the periphery
or owtward partol the Manor,as at Asplace there yourTable, turn-
ing it about till the Needle hang over the Meridian line'in the
Card,and there fix it,then upon the Table(wirhimoft convenience)
afligne any point at pleafure,as A, unto which point lay the Index,
and turn it about till through the fights you® fee a mark fet up at
the nexrangle atLythenby the fide of the Index draw cheline AL,
which fuppofe to contain 8 Chains 68 links , takethefe 8 Chains
68 links from any Scale, and place thaclength upon your Table
from A to L.

2 Bring your Inftrument to I; and lay the Indexupon the line
L Asturning the whole Table about till through the {ights you fee
a H];l]'k I:L'E lll.‘l at A \.v] I¢re your Té‘lb](‘ 1;1[} i'tood, :'II'IL:I Ifh(‘I'('. HK il.'; 10
will the Necdle hang direétly over the Meridian line inthe Card
as before,then lay the Index upon the point Liand turn ic aboue till
through the fights you {ee a mark fetup at the nexcangleat Msand
draw aline by thefideof the Index , which fuppofe to contain 6
Chains 55 links, this length being taken from the fame Scale as
the

—— ———————————————————————————————————————
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the former line was, will reach upon your Table from the point L
unto M.

3 Remove your Table toM , and lay the Index upon the line
M L, turning the Table about till through the fiohts you efpic a
mark fet up at the angle L, where your Table laft ftood, and there
fixing ity you fhall ftill inde the Nieedle to hang direély over the
Meridian line, if you proceed truly in your work : then laying the
Index to the point M , turn it about till through the fights you e-
{py fome mark fet up at the next angle at N, and draw a line by
thc fide of the Index, then meafuring with your Chain from M to
N, youfhallfind itto contain 7 Chains 27 links , which take from
the fame Scaleas before, and place the length thercof upon your
Table from M unto N.

4 Place your Inftrumentat N, laying the Index upon the line
N M,and tumn the Table about till through the fights youfeca \
mark fet up at your former ftation at M and t} cre fix the Table.fo
will the Needle hang over the Meridian line as before » then turn |
the Index about upon the point N, till through the fights you efpy |
the nexcangle at Pyand draw a line by the fide thereof, then mea-
fure the diftance N P 9 Chains 32 links, which take from the f
Scale, aud fet it upon your Table from N unto P.

In this manner muft yougo rcund about the whole Manor, ma-
king obfervation at every angle thereof , as ac P QSTYXGH
and K, and {etting down the length of every line uponyour Table
as you find it by meafuring wich your Chain, you fhall have upon

o
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your Table the figure of one large Plain 5 which muft include all
the reft of the workyand in thus going about you fhall (if you have
truly wrought all the way ) find ‘your plot to clofé exactly inthe
poirt A,where you began,bur if it do not,20 over your work again,
for otherwife, all thac you do afterwards wichin the fame will be
falfe.

@ Here note, that if onc (heet of paper will hot contain your
whole Plot, you muft then fhift your paper in this man-
ner:when any Line fallech off of your Table, draw two lines at
right angles crofs yeur paperswhich the equal divifions on the
frame wil help you to dosthen lay another clean theet of paper
upon your Table, and by the fame parallel divifions at che
contrary end of the Table, draw two other Lines atright an-
gles, and upon th(‘]}l note whar part of your Plot crofled the
two other Lines before drawn, and ar thofe points begin to go
forward with the relt of your work : and thus may you
fhift divers Papers one after another, if need be,

e e ——

e e et ettt et e
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Having thus drawn the true plot of the outward bounds or peri-
! phery of the whole Manor upon your Table , as the figure ALM
NPQS TYXGHandK; and cfaétly clofed your plorarA
where you began, you may procced now to lay out the feveral
Clofes therein contained, in this manner.

1 Placeyour Table at A, layIng the Index and fights upon the
Line AL beforedrawn,and curn ir about till through the fights you
efpy the angle L, and there fixing at, the Needle will hang dire@-
ly over the Meridian line in the Card « then turn the Index about ’
upon the poinc A, till through the fights rou efpy a mark fecup at
the angle B,and by the fide of the Index draw the line AB contain-
ing 6 Chains 43 Links {

2 Remove the Table to B,laying the Index on the Line B A,and
turn the Table about till through the fights you fee the angle A,
then fix it, and turn the Index about upon B 4 till you fee thé nexe
angle at C, drawing theline B C by tlie fide of thelndex , which
{uppofe to contain 8 Chains § Links.

3 Placethe Tableat C, laying the Index upon the Line C B,&
turn it abouc till thirough the fights you fee your former flation ac
i B,and there fixing it, turn the Index abour upon the point C , till
through the fights you {cetheangle atE , and draw theline C E
containing 10 Chains 22 Linksswhich fet frem C to Eyand again
(before you move your Table)diret the figh's to O, and draw the
line OC containing 6 chains 64 Links;swhich take from vour Scale
and fet from C to O,and(becaufe O s the nexe angle to the bound-
er) youmay (without placing yeur Inftrument at O,or meafuring
i the diftance O N) draw the Linc O N upon your Table, which (if
i the reft of the work be true) will contain 4 Chains 45 Links.

| 4 Remove your Table to E;laying the Index upon the Line EC,
-I and turn the Table about till chronzh the {ights you fee the angle
| at C, then fix it , and turn che Index aboug E1pun the point E , il
‘ ' 0 you
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you efpy the nextangle at F, and draw the line E F containing §
Chains 5o Links, which fet from E to F » now (becaufe the angle :

at F is the next angle to the bounder) you may draw the Line F G |
upon your Table without any further trouble, which (ifthereft of !
your work be true) will contain 6 Chains 68 Links.

s Remove your Inftrument to T,laying the Index upon the line |
T S,and turn 1t about till through the fizhes you efpy the angle at |
§,and there fixing it turn the Index about upon the point T, till |

| through the fights you efpy the next angle at V, and by the fideof !

the Index draw the Line TV containing 6 Chains 15 Links,which
fec upon the Table from T to V : now (becaufe V is the angle nexe
the Louudcr} you may only draw the Line VG , without placing
your Inftrumenc ac V5 or meafuring the diftance VG, upon the |
ground , which . if the reft of the work be true ) will contain 6 |
Chains 38 Links. |
6 Bring your Inftrument to Q, 2nd lay the Index upon the
Line PQ turning the Table abour till throuch the fights you fee
theangle at Pythen fixing the Table there , turn the Index abouc
upon the point @ , till thirough the fights you elpy theangleatR,
and by the fide of the Index draw the Line 2 R containing ten

Laftly.Bring your Table to R, and laying the Index onthe Line |
9. R,turn the Table about till through the fights you {ee the angle
ar 9 yand there fix ie,then turn the Index about upon the point R,
till through the fights you efpy the angle atD 5, and draw the

Line
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LineR D,which (if the reft of-thework be .rue ) will contain 5
Chains 3 Links. : '

Thys have you an exalt and perfe@ draught of the whole Ma.
nor, or of feveral Inclofuress in the performance whereof [ have
been fomrhing Jarge , becaufe I would fhew the moftnarural way
fir(t :but the fame thing may be performed with more brevicy as
followeth, wherein (if you mark it well) you thall plainly perceive
thachalt the work will be'abreviated, and the fame thing effe@ed
with almoft half ¢ e meafu Ihg.

Having made choice of theangle A to begin your work , place
your Table there;turning it abouttill the Needle hang direétly o-
ver the Meridian Line in the Card,and chere fix it, then affign any
point upon ti:cTable,for your beginning ftation,as the saoint Ajand
laying the Index ro this point, turn it abour till through the fights
you efpy the next angle at L, then draw the Line A E containin
8 Chains 68 Links, which take from your Scale and fet from A to
L : and alfo (before you moveyour Table ) dire@ the fights to B,
and by che fide of the Index draw the Line A B, but you need not
meafure the lenoth thereof,

2 Trengoforward with your work as in the former partof this
Chapter,placing your Table ac the anglesL M and N, and when
you come to N, aud have drawn the Line N P > youmay (before
you move your Table) draw the Line N O, but not meafure jt,

3 Allo when you come to the angle Q,and have drawn the Line
Q.S,you may draw the Line 2 R alfo,ac once placing of the Table:

4 Whenyou come to oberve at the angle T,and have drawn the
Line T'Y, you may at the fame time alfo draw the Line T V , but
need not meafure it, '

s VWhen you come to the angle G, and have drawn the Line G
H, you may alfo draw the Line GV,which will cuethe Ling TV in
the point V3 and at the fame time alfo youmay draw the Line GE
containing 6 Chains 68 Links. _

Having thus gon round the whole Manor , and made a Plot of
the outward part or Periphery thereof , and alfo drawn the Lines
ABN O, 9R,TV,GV,and G F,as you went along the bounder,
the remainder of the work will (by Jns means) be much abrevia-
ted, for you have no more to do, bue

1 Toplece your Table at F, laying the Index upon the Line F G,
and to rurn it abour till chrough the fights you efpy the angle at G,
and fixing it there direc the fights o E | and draw the Line E F
containing § Chains 5o Links, :

2 Place the Table at E,and lay the Index onthe Line E F,tyrp-
ing theTable abourtyill you {ee through the fights the angle F,then
fixit, and twrn the Index abourupon the point E till through the
fights you efpy the angle ar C,and by the fide of thelndey draw the
Line E D C, which containeth 10 Chains 212 Links Then becaufe
from C to D there is 4 Chains,, fet 4 Chains from C to D, and
draw the Line D R , which will cut the Lire QR inthepoint R,

leaving the Line DR to contain 5 Chains 3 Links.
Qo 2 Laft-
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| = 'Laftly, place the Table at C, laying the Index on the line CE,
| turning it about till through the fights you fee the angle at E , and

thiere ﬁxin_a; ity turn the Index aboutpon the point C, and dire&
the fights to B and O,drawing the Lines C Band CO. And thus

| have you upon your Table an exact plotof your Manor with great

eafe and celeriey.

: There is'yec another' way to perform this work : when you have
taken i the true plot“of the ourward bounds or periphery of the
whole Maner upon a theet or more of paper ; if you will take the

cular plots'ofevery parcel by'the fame Scale wherewich you laid
downithe Plot of the periphery; then over the Plot of every parti-
eular Inclofure,draw parallel Meridians, and when you have thus
rluttcd every particular, if you cut them off by their bounders,and
ay them one by another according to their fignation within the
plot of thé whole periphery,you fball finde that thofe Plots(if your
work be-erue)ywill juftly fill che Plot of the whole, leaving no va-
Cuity,

CHAP.
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How to take the Plit of a whole SN anor , or 0
divers [everals whether Woodland. or Cham-
pion 1’11:;?5'.-' 53 by the Theodolite, Circumferen-
ter, or k craltor,

ALY Y what hath been hitherto delivered concerning the
@ C}Q harmony between the Theodolite , Civcumferentor, and
DRI Peratior s you may perceive that the working by any
; Wone of them being righitly underitood, the application
SO thereof to any of the other will be apprehended at thé
firft ficht, Twill therefore inftance in the Circumiferentor as being
moft general.Lec the example of the laft Chapter ferve where thé
ficure ALMNP2S TV XG HK reprefented partof a Manor,
Then having provided youir Ficld-book ready ruled , you muft a¢
the head of one of the leaves thercof write the Title ofythc Manor,

the County in which itis, and whois Lord thercef;As,

1 be Manor of EMmore, inthe County of S. .
for the Horouratle R, Bs Tagxd thereof. o
Then beginning with youg frft Clofé write over the headef your
Field-book the Tenantsname, the name of the Clofe, and the te-
nour by which he holds the fame, fo for the firft Clofc,
_ Henvy Greéy; Cosbey Clofe, Pattare, Fret!
Uhiider ¢his draw a Linte qtfite drtough Your Book, thidn begimming
tofurvey thig Qlofe, placéyourInftrument at A, and dire&t your
fighits to L, notitig the' degrees chere cur, whickf fetbe't 6o degrees
4sminutes,whichi6cdegrees 45 minutes muft be noted it the fiegt
annd-fecond Columns of the Feld-book! then meafire the diftahce
A k-8 Chains 68 Links,which place mthe third & 4th, Colunhis,

1 Remove your Inftreméhe to'L and diteér tlie fights to M , rhé
Needle cuting 181 degrees 3o minutesyand thie Line LM conait,
ing ¢ Chains 55 Links, which note down i your Field-book.

i3 Pluce your Inftrument at M, and direé the fights to' N, “the
Neecle cutring 233 degrees,and the Line M N 7 Chains 2 Eirks
which note int your Field:book. And'in regard you arero leave ghe
hedg or bounder A I. M Nyadjoyning 'to wisty Commons(whichy ap.
pertainethtodnottior Manor, andtheréfore only che namé fiféfe-
ed foryour remem’ rance when you come to rotraétion)you r';m&
draw a [ ine quite throtehyour Field-book ,” and ieie 1aft Co-
lumn'thicreof wiice w7y Commaon, which deérores unto you-thar yéu
are toleave the bounder of wisky ¢ omion. =X :

4 Place your Infiromenc ar N’ and direét tl’lc'ﬁgh'rs to O'the
Needle cuttinig 355 deg. g0 tin, and the diftance N'O: beitig 4
Chains 45 Links, which note in‘your Field-book a8 before. Hk

s Place your Infirument ac O , and dirc& dhe fighes vo C , theé
Needle cutting 309 deégrees 30 minutes ; and the Line O C con-
taining 6 Chiains g4 Linlks, whichnote in your Eield-Book, -

Now
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Now becaufe at thefe two Obfervations you went againft the
hedge or bounder of Baator Plain , you muftagainft them write in
your Field-book Banton Plain, and becaufe you are now to leave the

hedge or bounder of Banson Plain, draw a Line quite throngh your

Field-book. : :

é Place your Inftrument at C ; and dire& the fights to B, the
Needle cutting 54 degrees co minutessand the diftance C Bbeing
8 Chains § Links, the degrees and minutes muftbe noted in the
firlt and fecond columns ofyour Ficld-book , and the Chains and
Links in the third and fourth.

7 Remove your Infirument to B, and direét the fightsto A, the
Needle cutting 19 degrees 30 minutes, and the diftance B A bein
6 Chains 43 Links , the degrees and minutes muft be noted in the
firft and (econd Columns QFIyour Field-books and the Chains and
Links in the third and fourth.Now becaufe at thefe two laft obfer-
vations you went againft the hedg or bounder of Bay wood, you mufk
therefore againft them wrice Bay #oad , and becaule you have now
finifhed your firft Clofe, you muft draw a double Line through
your Book for your remembrance.

Then confider which parcel is nex firteft to be taken in hand,

- which let be Bay wood,and withall at what angle thereof itis moft

meet to begin,which fuppofe Cs and here for your belp when you
come to protraction) you muft exprefs in the title of this fecond
Clofe at whar angle you begin the fame (unlefs you had begun it
where you ended the laft ar A,& then it is not material) wherfore

feeing
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feeing you are beft to begin at C, look in your Field- book (o the
work of the laft Clofe)what degrees and minutes the Needle cue
at C which were s4degrecs and 8 Chains s Links , thercfcre a-
gainft that number make Fhi,s ® or the like mark , and write the
Title for your fecond Clofe thus,

Samuel White, Baywood, by Leafe,
begin ar @,

By this means you fhall readily know when you come to protra -
&ion, wlhere to bcgfn_\virh this parcel ; and in the margine place
(2) tor the number of your fecond parcelsand then proceed in your
work of furveying this parcel as before youdid for the other till

o havegone round about the fame endingat A where you firft
iwci_‘j:llh noting down all your obfervations bogh ot lines and angles,
with theparticular bounders as you o along in your Field-book,
in all refpects as you did thofe of the firft Clofe, and in thus doing
youfhali find that at your firft obfervation from C e E , that you
went partly by the hedg or bounder of Baston Plain , and partly by
the hedge or bounder ot Church-field, and therefore againft the dc-
grees of that obfervation write Bauton Plain and Church-field , there
drawing a line: then at your two next obfervations at E and F you
went along the hedg or beunder of Church-field, and at the 3 laft
obfervations at G Hand K you went againft the hedge or bounder
of wisky Commonsthere finithing your fecond parcely wherfore draw
a double line quite through your Field-book.

Thefe two parcels being finithed, confider which is next firce(t
to be taken in hand, and where to begin it which fuppofe Baugs,
Platn, and to begin at N, wherefore look in your Field-book what
degrecs the Needle cut when you niade obfervation at end in the
furveying of Costy Clofey and Jete the bounder of wishy Comman,
which degreesyou fhall find to be 355 dearces 40 minures, and 4
Chains 45 Links,therefore ac the end of thar Linewhere vou find
35 5degrees 40 minutes & 4Chains 45 Links,;make this =+ or fc fne
other mark fcraremembrance when you ccme to protraction,
then for the nexe parcel write in your Field-book.

George Burten, Banton Platns for two livesy
begin at -

This being done place your Inflrument at N & dire@ the fighrs
to P, the Needle curting 226 degrees 20 minures,and the line N P
containing o Chains22 Links, which note 1n your Ficld-book, and
becaufe at this obfervation you went by the hedge or bounder of
wisky Common -and arc now to leave ity therefore draw a lineand
write wisky Commony and in this manner muft you go abou this par-
ccl alfo till you come to clofe ac D5 and havine finifhed draw a
double line,

Then confidering that Charch field is next firteft to be furveyed,
and that it is moft convenient to begin the fanteat Qs therefore
look what de;rees the Needle cut at Q_:in the furveying of Bastos

Plai..
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Plasr which were 15 degrees 40 minutes,and 10 Chains 75 Links:
againft which inyour Field-book make 3 this or the like mark
for your remembrance,and for yeur next Clofe write in your
Field-book as followeth,

T homas Kir.rg, Church ﬁf’f{f s by Leafe,
begin at %, \

Then placing your Inftrument at Q, dire@ the fights to S, no- L
ting the degrees cur, and the length of every Line meafured, with
your particular bounders, asyou did in the other Clofes betore,till
you come to inclofe at G, and when you have done; draw a double
Line quite through your Field-book,and write the title of the next
Clofe to be furveyed in this manner,

i
|
|
Jobn Nichds, Odcumb Clofe Free X I
begin at — [;

|

Then placing your Inftrument at Tydire& the fights toY ,and note |
the degrees cut and the Lines meafured as in thofe before , till
you have gone round the field to G. And thus, if there were never
to many Inclofures you may (without confufion) eafily diftinguith
the work of the one from the other,and be able ( remembring the
premifes) to draw a ploc thereof at any time,remembring alwayes
that thofe numbers in the margent of your Book,ought to be placed
feverally in your Plot in thofe Clofes they reprefent.

Til(‘ﬂ:
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[ be Manor ﬂf tiimore, i the.|
County of S. for the Honorable
R. B. Lord theveof.

(1) Henry GreysC lashy €l ofi_,__i_’_ﬂ_i_'l_u re, Frec. |

16¢|45| 868 B
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(3) George Burton,Banton Plasn,for two Lives,
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(4) Thomas King, Charch field, by Leafe,

begill at .
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Thefe Inltroétions
oiven'being  fuffici-
ent tor the applica-
tion and ufe of the
Ficld-book; I fhall
defire every  praéti-
tioner to make fre-
quent erial & prache
ice thercof, & comt

pare the Book with.|
the Pler,and protra-

&ing the fame ac-
cording to the dire-
&ions hercatrer g1-
ven, you will finde it
to be moftexaé and
facile.

Here by the way,
I mighegive direét:-
ons whereby to take
in divers feveralsac
once , if the Bound-
ersbe regular,which
will much eafe you
borh' in furveying 8
rrorm&ing: but by
mall ‘pradtice this
and divers othér a-
breviations will, ap-
peat of themfelves,

I have here ad-
ded one leafof your
Field-book as it
ouzht .to be ruled,
which rtake for an
example , it being
the Colle&ions of
the Worke of thisg
Chapter - with the
feveral Lines s An-
gles and boundeérssas
you obferved /them
HY your Survey.

CHAP.
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i How 10 protr ait or draw the plot of a whole M-

norsor of divers inclofures,the obfervations of
the feveral angles lines and bownders being no-

|
f
L ted in your Ficld book,

Walioc gy Rovide a Skin of Velom, of Parchmient , or divers

J St fheets of Paper neatly taftned together with mouth-
) glew, according to the maghitude or greathefs you in-
N *\\ﬁ\‘i tend to have your Plot, which Paper or Parchment ler
VAN be ruled all over with occule parallel Lines; reprefent-
| ing Meridians, as istaught in the 36 Chapter of this Book, the di-
| ftance of which Lines one from another muft not exceed the |
| breadth of the Scale of your Protractor.
| Now fuppofe you were to protra&t the obfervations of the laft |
i Chapter, 1}9-}?'11@ your Field-book before you , confider which way |
your Plot will éxtend, and accordingly begin your work , asat the
POI.“tA)upé which PDEII[ A P]GICC the center ogryourprotraaor tur- |
| ning ivaboucstill the correfpondent divifions at each end of ths
| Scaleof the Protra&tor lie direétly upon one of the parallel Meri-
| dians,& ftaying the Protractor there,look in your ficld-book what
[ deg. and min. the Needle cut at your firft obfervation a A,which

were
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were 160 degrees 45 minutes , cherefore againft 160 degrees 45
minutes of your Protraétot make a mark, and through that mark
and the point A, draw the Lire* AL, containing 8 Chains 68
Links.

Then place the center of the Protra&or uponthe point L, in
all refpects as before, and finding your nexr degreesand lengeh to
be 181 degrees 30 minutes , and the lengeh 6 Chains 55 Links,
therefore againtt 184 degrees 30 minutes of your Protra&tor make
amark , and through it draw the Line L M containing 6 Chains
55 Links.

Then place the center of the Protrador upon the point M; and
look in your field-book what degrees were cut at Mprotrac& thofe
degrees (as before) and draw the Line M N containing 7 Chains
27 Links.

?]‘1;c-|1 place the center of the Protrattor upon the point N, the
degrees cut being 355 degrees 40 minutes, and the Lice N O con-
taining 4 Chains 45 Links, and becaufe againft thefe 355 degrees
4o minutes you finde in your Field-book this mark--there placed,
you muft theretore ( with Black Lead or the like ) make the fame
mark at the point N upon your paper to fignifie thar you muft
there begin to protraé fome other Clofe.

In cthis manner muft you proceed with all the other Lines and

Angles, as you finde themnoted in ‘your Field-book, till you have
oone over your firft Clofe, and clofed your Plot at A.
Having thus finithed your firft Inclofure;you muft deal in the fame
manner with the fecond, third and fourth, and {o on, were there
never {o many. And to know where to begin to protract your fe-
cond Inclofure,you muft have recourfe to your Field-book, where
you fhall find this mark @ at which you muft begin your fecond
Inclofure, which is Bay#eod , and the like mark tipon your Paper
atthe point C , which is your remembrancer to put you in minde
thac ac the point C you muft begin to protraét your lZcond Inclo-
fure , asyou did your firft Clofe,

@ In thismanner of protraéing there is no difference nor cau-
tions to be obferved ; more then thofe already hinted in
Chapter 36 and 38 of this Book viz. thatif the degrees to
be protrated be under 180, to lay the Semicircle of the
Protrator upwards or from yous and if they be above 180,
to lay the Semicircle downwards,

Pp 2 CHAP.
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CHAP. LVL |

The fignre of any plot being given, how toinlarge
or diminifb 1he [ame according to any affigned |
proporticn |

SNV T may fo fall out chat when you have taken the Plor of

' W a whole Manot upon your PlainTablein divers fheets

P2, of Paper, or obferved the angles, and atterwards

UM protracted them , as in the two laft Chapters, it may

@ {o fall out that your Plot may be either bigeer or lefler

then is defired , now if atany rime it be required to inlarge or di-

minith any Plot according to any propesticn,this Chapter will ac-
complith your defire.

The Inftruments for the performance hereof are divers, aswas
intimated in the ninth Chaprer of the fecond Book. Now for ge-
nerality and exadtnefs, the two Indexes there{peken of; Laving
at cach end thereof a Semicircle, is inferiour to-none ; but the In-
firument being very chargeable,and the ufe thereof very intricate
and rediouss I thall wholly omit to fpeak any more of it.

There is another way alfo which Mafter Rashbarz ufed , which
was with 2.Ruler by, bim invented for that purpofe 5 which would
indifferent well reduce a Plot from one bignels to another accord-
ing to fome particular proportions, The making of thisRuler is
{o well knownyand the ufe thereof foapparent, thatl (hall not
need to fay any thing concerning the defcriptiomor ufe of it : T only

incimate that there is fuch:a Ruler 5 that thefe which pleafe may
have it made,

Another way is, by one Line divided into 100 or 1000 equal
pares only 5 which by the help of Arichmetick will perform this
work very well, but this (as being very tedious) I nezlect.

.To pafs by thefe and divers others whichl could name , 1 hall
{ay fomething of the Parallelogram, which for generality, exat-
nefs, and difpaceh, furpaflech all the refts unto which (in my opi-
nion) there, is nene comparable, Of Parallelograms thereare di-
vers {orts, bug that which I fhall inftance in,confiftech but of four
Rulers only, the making whereof is weell known te the Inftrument-
maker, and the manner of ufing it as followeth.

Take the Plot which you would reduce, and faftenit to a Table

with Mouth-glew,then by it, upon the fame Table,faften your fair |

Paper or Parchment, upon which you would have your new Plot 5
then having fitted your Parallelogram according to the proportion
into which you would have yourPlot reduced,fix the Parallelogra
to the Table,by a point for that purpofe : then put.your drawing
Pen into fome one hole on one of the fides of t{]{‘ Parallelogram,

and upon it a plummet of lead or brafs to keep the pen down clofe
to
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to the paper, when icis moved thereupon : and hete note, tharac
any time when che Parallelogram is thus ficced , the point that
tckethin the Table s the Pen which is to draw s and the Tracer®
which vou muft movealong the lines of your old Plor, will lieal-
wayes in aright Line, bur this by the way : Your Parallelogram
being fixed toske Table, and the Pen 1n s true place ficted to
draw , take the Tracer in your righc hand ; and with its Iif_;l]tly go
over all the Lines ot your old Plor, fo fhall the motion thereof oc-
cafion the Pen to draw upon your clean paper or parchment , the
trueand exaét figure of your former Plot , though of another big-
nefs, which will be in proportion to the greater according to the
{ituation of the fides of the Parallelogram , which will better ap-
pear by the fighe of the Inftrument , then words can poffibly ex-
plain 1t.

(3 Thereisyet another way how to reduce a Plot according
to any proportion affigned , and chatis this. Suppofe you would
have a Plot diminifhed in proportion as 4 to three. Caufe a Scale
to be made , of fuchalength thatic may reach from che center to
the midcle of your Plot. to the outermoit angle thereof, which let
be divided into 100, 1000; or 16000 parts, according to the length
thereof, then let another Ruler be made,which fhall be in propor-
tion theretoas 41035 which Ruler lec be divided into the fame
number of equal parts as the other Ruler was : being thus provi-
ded of two Rulers, lay by your large Plot upon a Table, faftning it
art the cornerswith mouth-glew ; and underneath it lay your fair
paperor parchment, then number all the angles in the field with
Arithmerical figures, beginning with the outermoft angle, calling
that one the next two, the third three, and foforch, then as you
move the Ruler from angle to angle , take notice what number of
equal parts is cue by every angle, and note them down in paper,
then take off your longer Ruler,and lay on your fhorter in the place
thereof, fo moving it from angle to angle, and pricking holes with
a {mal protracting Pin quite through the old Plot, fo when you
have gone over every angle you may upon F'our clean paper or
parchment draw lines from point to point; till you have gene over
all the angles; fo fhall your Plot be reduced to your intended big-

nefs.

CHAP.
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- thercof ; «draw the Coat of Arms belonging to the Lord of the |
. Manor, with Mantle, Helme,Creft, and Supporters; or in a Com-
. partment , but be fure you blazon the Coat in its true Colours.

|

' to its fymetry or fituation , with all other houfes of note, alfo all
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CHAP. LVIL |'
How to draw a perfect dranght of awhole ALa- [

nor, andto furnifb it with all neceffary varie- |
ties o alfo to trick and beantifie the (ame : in i
which, (asinaMap) the Lord of the Manor
may at any tim¢ (byinfpettion only ) fee the [y
mesry » Jituarion_and content of any parcel of
bis Land.

» Aving protrated your Plot according to your intend-
f& ed bignefs, and written the content of cach Clofe a-
, bout the middle thereof ; you may about the bounds
of every Field or Inclofure, with a {mall Pencil, and

DA fome tranfparent green colour, neatly go over your
black Lines, fo fball you have a‘tranfparent ftroke of green on ci-
ther fide of your black Line ; which will add a great luftre and
beauty to your Plor.

Then in your Wood-land grounds draw divers little Trees in
the:moft macerial places, and {hadow your mountanous and un-
even grounds with Hils and Valleys, exprefling all kinde of Bogs,
Groves, High-ways, Rivers, &c. diftinguifhing them by lively co-
lours according to their {imilitudes.

Then in fome convenient place of the Plot, without theInclo-
fures, drawa Circle, and cherein defcribethe 32 Pointsof the
Mariners Compafs according to the fituation of the grounds,with
a Flowre-de-luce ac the North part thereof.

Then in fome convenient place ot your plot, make a Scale equal
to thar by which your Plot was protraéted.

Lafkly, in fome other convenient place towards the upper part [

Thefe things being well ‘performed , your Plot will be a neat
Ornament for the Lord of the Manor to hang in his Study, or o-
ther private place, fo thatat pleafure he may fee his Land before ]
him, and the quantity of all or every parcel thereof withoutany |
further trouble.

Alfo in your Plot muft beexpreffed the Manor-houfe according |

Water-mils,Wind-mils , and whatfoever elfe is neceffary , that
may be put into your Plot without confufion.

For grther explanation of what-hath been delivered inthis |
Chapter, I have here added the figure of a {mall Manor , which
will be fufficient for example fake.

CHAP.
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CHAP. LVIIL

The names of  fuch Colours as are neceffary for the
W afbing of <M. aps, Charts, or Plots with the
manner how to temper and ufe the Jame wupon
Velom, Paper, or Parchment,

e — \

2 T is not convenient

$Bre thing it felf being
nor is every Painter furnifhe
pofc, they for the mofk part
the benefit of {uch who defi

I

—

W the draught of a Manor, and reduced it to his intended
! bignefs , to repair to a Painter to finith his work

And befides a Painter is not eafie to be found in every Countrey,

,'l of praétice, I have added thefe neceflary dire@ions following,

fora Surveyor when he hath drawn

, the
very gentile; and eafie to be atteined:

d with Colours fitting for firch a pur-
ufing more ordinary Colours, now for
re to exercife themfelves in this kinde

£ How
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1 How to make Gum Watcr.

Ake Gum Arabeck what quantity you pleafe ; of the whiteft

and cleerclt you can get, which bruife into {mallpicces > and
tie chem up loofely in a fine linnen rag, then take of the clecreft
warcr you can get, & putirinto a clean veflelas a poringers(or fuch
like)then hang your Cloth in which you putyour Gum 1n this wa-
tery letring it hang; ¢ill all che Gum be diffolved , th(‘ll_rwi‘.cn
you put your fingers into this Water, if you finde them to ftick re-

gethier, 3s if they were glewed, your water is to ftiff of the Gum, |

which you may remedy by putting thereto more fair water, and if

ou finde it too weak you may add more Gum , wich chis Water |

moft Colours are to be tempered.

2 How1o make o A llumW ate.

Ake a pound of Allumsand beat it to powder,then take a Gal-
lon of clean Water,and et it on a fire, letting it boil ull all che
Allum be melted, then take it off the fire;and wh_cn it is cold, you
may put it intoa veflel and keep it for your ufe with tl".‘is water , if
you wet your Paper before you lay on your‘Celours , ir willkeep
them from finking into the paper, and will alfo add a luftre and

beauty to the Colours laid thereon.

3 T he names of [uch Colowrs as are neceffary
for the W afbing of M aps,Plots, or Charts.

Reds Blews Yellows Greens
Vermiion  Bice Gumbuege Creen Bice
Lake Indigo Yellow Berries  Verdegreece
Roflec Smale Orpiment diftilled
Brafil Verditer Sap-green
RedLcad

Umber ; Lamp-black

Being thus provided of thefe feveral Colouts here named,
which you may have iti divers plades in London, as allo of a grind-

|
|

i

ing ftone and Muller, which any Mafon in Lowdon will furnifh you |

with , alfo divers pencils of feveral fizes and Gally pots , Gar

GlafTes, or Horfe Mufcle-fhels, to put your Colours inwhen they |
are grounded and tempered , you are thenready ar any ume to [
makeufe of them, and now will fhew you how all the fore-men- |

tioned Colours are tobe ground and tempered.

How to grindeV ermillion, Lake , and Red Lead.

Y Our grinding ftone and Muller being very clean, take cither

Vermillion,Lake; or Red Lead;and lay ic upon your Stonc,then |
take |
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rake {o much Gum-water as will wet the {fame, then with your
Muller grinde the Vermillion, Lake, or Red Lc_-;ld with the Gum-
water very well rogether,till there be no gric left, then with a knife
or a piece of Lanthorn horn take it ofl the ll'o!w._:md put itinto a
Gally potor fhell , and keep it tor your ufe : if it be too thick for
your ufe, youmay at any time remedy that by putting in of more

| Gum watcr, and ftirring it abour witcha ftick or pencil , buricis

mo f{t convenient to erinde no more of  any Colour at atme then
you {hall have occafion toufe,

How to prepare Brafil

" Ake two Ounces of Brafil cround 5 and put thereto a pint of

(mall Beer,and as much Beer Vineger fet then on the fire, and
let them boil well togecher 5 chen take half an ounce of Allom and
beat it very fine, alfo a licele bit of Gum Arabeck, and put them in
while it is on thefire, letting all bail to ethertill che Allom and
Gum be quite diffolved . then take it off and firain it through a
Cloth, into a Glafs or other Veflel , this liquour is of it {elfa very
fair red Colour, and is ufed to rule Books with red Lines, and is

commonly called Red Inke. :
If you take Logwood and boil it in all refpeétsas you did your

Brafil, it will make a very cu rious Purple Colour.

How to grinde and temper Koffet,

Ake Roffec and lay iron your grinding ftone,and grinde it wich

a lietle Gum-water , fo thatit be very ftiff, then when it is
oround fine enough, take 1t & putitinto a Galley Pot,& whenyoy
would ufe it , temper it with Brafil warer , this Colour differeth
not much from the Colour of Lake , but itis much cheaper; and
will not keep colour halt fo long.

How to grirde and temper Blew or Gireen Bice.

T Ake Blew or Green Bice s and grinde it upon your ftone wich
fair water, then rake it and put it into a Galley pot, and fill the

pot with fair water; and fo let 1t re {k two or three hours, ofeen ftir-
ring it about witha ftick, then let it ftand rill the Bice be all fetled
to the bottome , then poureaway the water from the Bice, and
put in more clean water , leeting 1t ftand , and ftirring icas beforey
¢hen poure thatwater away , and put inmore clean water, chus
l continuing 4 or 5 times, then laftly, when youwould ufe it temper
| it up with Gum-water.

HHow to grinde Indico.
Ake Indico,and grinde it with Gum-water upon your ftone ve-

ry fine, then rake it and put ic into a pot or {hell, and 1cis fir for
Qg ufe
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ufe, this Colour of it felf isa very fad blew , but you may make it | |
lighter at pleafure,by adding thereto fome white I.ead ground al-
{o with Gum-water.

How to temper Smalk, |

TAkc fine Smalt , and put it intoa Galley pot , th en put thereeo |
fome Gum-water, and temper it up wich a pencil, This Colous
needech no grinding, it being fine enough of it felf. ;

J
!
|
|
|
|

How to grinde & temper Blue or Green Verditer.

Ak(..' BIUL‘ or (;TCL‘“ \';K'I'L'Ii[{’l'~ﬂllt.l i—_‘_]‘iﬂd(' i[ “ri[h (-_]-'11.[:}"\‘.'-'1“_'-]‘ on
your ftone, \-yhcn it is fine enough , take and put it into a por o
fhellfor your ufe. :

How to ufe Gum-baogd.

; TAi{e Gumboogd, and break i in {mall pieces, then putitintog |
- clean po, and put therero clean watcr, letting icthere lie rill it
be diffolved, chis is a fine tranfparent Colour , and excellent good |
to waflh withall. |

How [0 Hﬁ? TE”OW Berrie_r. *

\ TAk{r yellow Berries, and bruife them 3 little ina Morter , then
' put them intoa pot, and put thereto fome Allom-ware r,letting |
[ them fteep therein, and in half an houres time the Allom-wares

! J will bea very curious tranfparent Colour, if the Colour betoo | ‘
faint you may hc]p it by purting in more Berries, but the longer '

the Berries lie in fteep the beter the colour will be , you may (if

you pleafe) when the Colour is as you would have it ftrain the

water from the Berries, and referve it for your ufe, or you may ufe

it withour {training, |

EHowto grinde and temper Orpiment.

Here is two forts of Orpiment, th=oncisa Liche Yellow, and
the other.is an Orient or Marigold Colour ‘commonly called
Orange Tawny. Take of eicher of thefe forts and grinde them upon |
your ftone with Gum-waterskeep them in pots or fhels for your ufe

Howto ufel erdigreafe,

|

| | "THe belt Verdigreafe is that which is diffolved, take therefore
{ b} & A i 3 in |
| diftilled Verdigreafe , and!ftecpe’ic ten or cwelve hours in |
geod Mufcadine, and it wil be a very fine tranfparent Green Co-
lour, : |
How !

i ——
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How to ufe Sap gréen.
Ake Sap-areen s and puririntoa por or fhell, and puc theretd
white Wine Vineger, and a little bit ot Allom ; this will make
an excellent Green for Trees, Hedges, &c. if av any time fr grow
too thick add more Vineger of Watet, or rather half Water and
half Vineger.

Thete are fome other ordinary Colouts,which will be very ufe-
ful for you ¢fpecially when you do to exprefs Houfes,Trees,Rivers;,
Mils, Mines, Gates, Cotrages, Brooks, Pales, Barns,and fuch like 5
all which are tobe ground and tempered with Gum-water, the
hames of which Colours are thefe i‘oll)lccming:\/\’hitc Lead,Lambe
biack, 1 taber, Spanifh Brown ; Almegum, and Bolcarmoniack :
thefe Colours are all very cheap, and are all'to be graund with
with Gum-water, and by mingling two of cthefe or other Colours
rogether, you may make almoft what Colour you pleafe of an
Blew and Yellow mixed rogether make a Greeny &c. of thefe la
nientioned Colours, moft of which are very fad Colours; they
otight tobe ground very fine ; and good ftore of Gum-waterufed
in the tempering of thoim,

_—_————— — e

CHAP. LIX,
How t¢ ind whetber water may be conveyed from
aSyring head, to any appointed place.

- A

we Here is an Inftrument called a Water-level ; fot the
‘@: performance hereof, the making whereof 1s {ufficient-
) N ly known, Now if it were required to know whethet
A2 water may be conveyed in Pipes or Trenches from a
¥ Spring-head toany determinare place, obferve the

followine dire&ions. -
Place your Warer-leve! arfome convenient diftance from the
§ pring-hicad,in a right line towards the place to which the water
is tobe conveyed; asat 30, 40, 60, or 100 yards diftant fromthe
Spring-head. Then having 1n a readinefs two long ftraight poles
(which you may call your ftarion ftaves) divided into Feetinches,
and parts of Inchesfrom the bottom upwards : being thus provi-
ded, caufe one(whom you may call your fisft affiftant )to fetup one
of the faid ftaves at the Spring-head ; and require another (which
oumay call your [econd afiiflant) to ere@ the other ftaft beyend
your Inftrument at 30, 40,60, or 100 yards forward , towards the
lace to which the watet fhould be conveyed. Thefe ftation ftaves
ing cre&ed perpendiculary and your Warer-level in the mid-
way precifely horizontal;goto the end of the Level; and looking
throw:h the fighs, cavfe your firf affsflant to movea leaf of paper
ppand down your ftarion ftaff, till through the fights you{ce the
very edge thereof,and then by fome known figne of found;intimate

- | Qq 3 . o
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to him that the paper is then in.its true pofition ,, then let this firf
affiftaxt note againft what number of Feet, Taches, and pares of an
Inch.the-edge of the paper refteth , whichhe muft note down ina
paper.Then your VWater-levelremaining immoveable , go tothe
other end thereofsand looking through the fights towards your o-
ther fYagion fkaff,  caule your fecond affifianttomove aleaf of paper
along the ftaffytill you fee the very edge thereof through the fights,
and then (by fome known figne.or found) caufe himto take notice
whatonumber of Feet,Inches,and parts of anIngh , are cuc by dhie
{aid paper, which will hioval{oco keep in minde , or notein a pas
per as your firft afsftant did,, -

This, done, require your fixft affifiant to bring his ftation ftaff

fromi the Spring head, and canfe your fecond afiiflant to take that
{taff and.carry it forward towards the place to which the water is
to bé conveyeds 39349, 605 ox 100 yardsyand there to ared it per-
pendicularas beforey letting your firft ufiflant ftand acchac {taff
whiegeyour [econd 4 fisftarnt before ftood 5 then in tl e mid way be-
tween your two. affiltants, place your Water-level exaéily hori-
zonraly; and looking through the fights thereof § caufe your firff of-
fiftant to move a paper up and down , and when you give hima
figne to note what number of Feet,Inches, and parts of an Inch are
cut by the paper,and note them down , then going to the otherend
of your Water-level, Jodki through the fights , and caufe your fe-
cond affsftant to move a'paper along the Staff, and ta note the Feet,
Inches, and pares ot an Inch as before, ‘ '

Then caufe your firfl affiffant to bringaway his ftation-flaff,and
caule your (econd affiftant to take it'and carry jt 30, 40, 60,0r 1c0
yards forwarder ; towards the place ro which the warer is tobe
conveyed 5 and leaving your firft affiffant ac the place where your
featwd affiftant Jaft ftood, place your Water-level again in the mid-
way between yourtwo Affiftantsy and looking through the fights
asbefore; caufe each of them ro move a.léaf of paper vp and dowh
their ftation ftaves,and note down in their {everal papers the num-
bér of Feer, Inches s and parts of.an Inich cut, when you looked
through the fights of your VWarer-level.

Inthis manner you muit go along from the $ pring head, to the
lace nnto which you would have the water conveyed;and if there
e never {fo many feveral ftations,you muft, in all of them, obferve

this manner of work precifelys fo {)y comparing the notes of your
two Affiftants together you may eafily know whether the water
may be conveyed from tne Spring-head ta the defired place or ot
though there be many Hils between. -

@ Herenote; chatin your paflage between the Spring head and
the appointed place, from ftation to fration, you muft obferve
this orddr,otherwife grear ervour wil enfue,viz, that your fisff
a/fiflanz mufbar every ftation , ftand between the Spring head
andyour Water-level rand your fecord affiftant muft alwayes
ftand between your Water-level and the place towhich;the
wateris to be conveyed:, thusby'obferving thisorder in your

3 work
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work you fhial have no confufion, neicher fhal one of your Al
{ fiftants take more pains then the other, :

Having thus orderly procceded from the Spring head to the
place appointed;call both your Affiftants together,and caufe them
. to give m their nores of the obfervations at each ftavion 5 and add

{ them togecher {everally s then if the nowe of the (econd affaflant ex-
ceed (or be greater then)thenoteof the finfaffiflant, takethe lef-
4 {er outofthe gremur,and the remainder will thew yott how much

the appointed place o which thewatet istobe: brought: is. lower
then the Spring head.

E"ht fecond A fiff ams N ore.

‘Thf ﬁrf% A[ﬁ'f}‘diﬁ!’ Naote. bt
Station, Feer | InchyRarvs. Weation Feer ixch-'rp'li‘_?:
- R 1 G
| L 0 X e ek e
I | 1
e s . B i e . 1
Jobnd |6 10 o H AT 0
Som 18 ‘l‘;j_h}_':' Sum; =y :j__.no_ﬁ }
By this: Table youmay perceive that che riotes of the fivft 4%
: o R 1€ tflant
colle@ed ac his feveral (factons being added eogether, amoin{c;l

to 18 Feetsro Inchesyand of an Inch ; and the' notes of your fecond

¢fiftaat av his feverdl (tationsbeing ‘added rogether nmountei ;

2 1 Feet and two Inches, fo the number of the firfta Fiffanss obff 1to

tions being taken from the number of ‘the fecond ;) “ehiere wi‘hr x

maiirz Beet, 3 Inches and and rofaniIneh, & fo much is'the pl i

to which the wateris to be brought, lower then the Spring IP g
&

I- i it 2 lead
! according totheftraisht Water-levelyoand therefore i wagte;
may eafily be conveyed.

veying ofv_v__am:rltrom a Spring-head to any appointed place, it will
notbe amifs roinfere a fisureby the fight whereof you ma;, plain-

) :

| Having exprefled-asiplainlyasT can'inwords the'manner of con
|

|

| ly perceive how it is effected 5 in which figure noté thae A repre-

B
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prefents the Inftrument or Water-level, and the ftation ftaves: C
the Spring-head, and D the place to which the water is to be con- |
veyed,

@ Here note that when you have called your two Affiftants toge-
ther, and examined their feveral Notes, and added them ro-
gethery if then you fhall inde the {umme of your firft afiffants
Note to be greater then the fum ot your fecond afsiffants Notey
that chen it 1s impaffible to bring the warerfrom that Spring-
head to the intended place: but if the Sums of ' the Nores of
your pwa Affiftans do exactly agree 3 there is thep a peflibilicy
of effedting it, ifthe diftance bebut fhort , though with more
chargeand difhculry.

@ Note 2 , That the moft appmvcd Authotirs concerning his
particular do aver , thatar every miles end there oughrro be
allowed 4: Iuches more then the ftraight Level for thecur.
rentof the water.

¢ Note 3, If there be any Hill lying inthe way between the
Spring-head and the place to which the water is te be convey-
ed.you muft then cuc a Trench by the fide of the Hill in which
you mult lay yout I‘»ipes equal wich the ftraight Water-level,
with the former allowance. And in this cale there be a Valley
you muft then make a trunk of firong wood well under-prop-
ped with ftrona picces of timbers and well pitched or leaded,

_.as 1s dope in divers placesbetween #are and Lasdon,
" Note 4, That inconveying of water toan appointed place,
itis not convenientto bring it from the Spring-head by the
_ neereft ditance or in a ftraight Line, but by a crooked or
winding way ; and you'oughe al{o to lay the Pipes one up and
another down, but this is to be obferved butin fome cafes on+

ly, where the water will have too violenta current.

" Thus I haye finithed my intended difcour fe of Surveying of land,
in which T have ftudied racher to make every particular cherein
conte ined plain and per{picuous ro the meaneft capacity , then
with too much brevity to obfcure that whichI'chiefly aimed at,
namely, to.inftruét cheigneranc : I confefs, I may be juftly blamed
by thofe who are Mafters of the Art, or have a confiderable know-
ledge thereof already  for ufing too many circumlocutions , but I
anfwer, it was not written for their fakes, yetIhope itwill notbe
rejeéted by themy and althoughTdo not awempre toteach fuch
more then they know already, yet (poffibly) they may herein find
fomething worth their perufal & pra&ice, or (at leaft) it may be a
Remembrancer unto them to bring to minde what otherwife they
mady have forgoteen, Bue ceafing to apologize any more for my
Book; let it now fpeak for it felf.

FINIS.
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