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R~EADER~

e 7 s w0t wncommon for Perfons by the
y  Firefide to preferibe Rules, which they
would have Surveyors obferve Abroad:
And yet if fuch Perfons withdraw to
the Field, they often find it impo[fible to
put their Precepts, the Geometrically
true, in Praflice ; and themfelves as
aukward to perform. 8o necefary,to the well Performance
of any thing in the Mathematical Arts, is a former Prac-
tice under a good Guide (as well as the Theory) 5 that no
Perfion of found Fudgment will entrafl bim (either to direct

“or perform) who is not thus qualified.

The Author of this Treatife was frequently employed in
Surveying, Meafuring and Mapping Gentlemens Eftates ;
as evidently appears from the [everal Dranghts by his
drawn, and to be met with in almoft every County 11 En-

gland.

Thefe Qualifications alarie recommended the firft Edition ;
and the Book stfelf made way for Three more afterwards.

If to thefe be added, the great Enguiries made for this
Book (notwithflanding the many Traéls on this Subjett,)
and the many Improvements berein contained, which were

Az | #o#






























%

The "'C o MPLEAT

SURVEYOR

# (5 LOCRICRIGRIGRIRID 20 ORI

The FirsT Book.

.‘m . "

RRERRERE O ST SOSERIHAL0 S0
S ol The ARG U M EN-T.
PRI HIS firft Book confifteth of divers

Definitions and Problems Geo-
metrical, extrafled out of the
W BN W ritings of divers Antient and
pEOEse 8 Vodern Geometricians, as Eu-
“clid, Ramus, Bagdedine, Cla-

vius, &c. which are bere fo methodically difpo-
fed, that any man may gradually proceed from
Problem o Problem wwzthout Interruption, or
being referred to any other Author for the pra-
{ical Performance of any of them.- Osnly the
B De-




: The ARGUMENT. Lib.I

Demonftration is wholly omitted ; partly, be-
caufe thofe Books eut of which they were extra-
éled are very large in that particular ; and alfo
Jor the avoiding of many other Propofitions and
Theoremes, which (had the enfuing Problems
been demonftrated) muft of neceffity have been
inferted.  Alfo, the Figures would have been fo
incumbred with multiplicity of Lines, that the
intended Problems would have been thereby
much darkned.  And befides, it was not my In-
tent, in this place, to make an abfolute or entire
Treatife of Geometry ; and therefore I have
only made choice of [uch Problems as I concerved
moft ufeful for my prefent purpofe, and come moft
in ufe in the pradfice of Surveying. They are
* in Number 40, and ought of mreﬂgy to be known
by every Man that intendeth to atiain to a com-
petent Proficiency in the Practice thereof: And
thofe are chiefly fuch as concern the reducing of
Plots from one Form to another, and to enlarge
or diminifl them according to any affigued Pro-
portion. _Alfo divers of the Problems in this
Book will abundantly help the Surveyor iu the
Divifion and Separation of Land, aud in the
laying out of any affigned Quantity, whereby large
Parcels may be readily divided into divers feve-
rals ; and thofe again fub-divided, if need be.
Alfo, for the better fatisfalion of the Reader, I
bave performed divers of the following Problems
as well Arithmetically a5s'Geometrically.

GE.



GEOMETRICAL

DEFINITIONS
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1A Point s that which cannat be divided.

===\ Point or ? is that which is void of all Mag-
0| mitude, and is the leaft thing that by Mind and

Underftanding can be imagined ancf conceived,

: 3] than which there can be nothing lefs.

S S| As the Point or Prick noted with the A

=t Letter A, which is neither Quantity -
nor Part of Quantity, only the Term or End of Quantity. And
herein a Point in Geometry differeth from Unity in Number.

2 A Line is a Length, without Breadth
o Tbickan;.

A Line is created or made by the moving or drawing out of a
Point from one placeto another: fo the Line A B( fig. 1.) is made
by moving of a Point from A to B: and according as this Motion
is, fois the Line thereby created, whether Srraight or Crooked.
And of the Three kinds of Magnitudes in Geometry, viz. Length,
Breadth, and Thicknefs, a Line is the firft, confifting of 'Lm‘gii

only












Lib.I.  Geometrical Definitions. 7
14. A Circle is a plain Figure contained un-
. der one Line, which is called a Circumfe-

rence; unto which all Lines drawn from
one Point within the Figure, and falling
upon the Circuniference thereof, are equal
one to the other.  Vid. Fig. 7.

" As the Figure BCDE is a Circle contained under the crooked
Line BCDE. which Line:'i= called the Circamference or Peri-

herie, In the middle of this Figure isa Point A, from which

oint all Lines drawn to the Circuimference thereof are equal, as
the Lines AB, AC, AF, AD; and this Point A is caﬁed the
Center of the Circle. ., '

“18. A Diameter of a Circle is a right Line
" “drawn by the Center thereof, and ending at
 the Circumference on either fide ; divid.
 ding the Circle into two equal Parts. Vid,

ik __Flg_. 2, | |

- Sothe Line BA D in the former Figure is the Diameter there-
of, becaufe it pafleth from the Point B onthe one fide of the Cir-
cumference, to the Point D on the other fide of the Circumference,
and pafleth allo by the Point A, which is the Centér of the Circle.
And moreover, it divideth the<Circle into two equal Parts, namely,
BCD being on one fide of tiwe Diameter, equal to BED on the
other fide of the Diameter. And this Obfervation was firft made
by Thales Milefius 3 for, faithhe, If a Line drawn by the Center of
any Circle do not divide it equally, all the Lines drawn from the Cens
ter of that Circle 1o the Circumference cannor be equal.

16. A Semicircle is a Figure comtained under
. | the Diameter, and that Part of the Cir-
cumference cut off by the Diameter. Vid.

Fig. 5.

As in the former Circle the Figure BE Dis a Semicircle, be-
caufe it is contained under the right Line B A D, which is the Di-
ameter, and the crooked Line BE D being that Part of the Cir-
eumference which is cut off by the Diameter ; alfo the Figure BCD
1s 4 Semicircle,

17. A












'GEOMETRICAL

PROBLEMS

D e i B e s ey o o By B
x| PROBLEM 1

Upon a right Line given, bow to erel another
right Line, which fball be perpendicular to
the right Line gtven.

: H E right Lincgiven is AB ( figs 13) upon which
zavestp3l from the Point E it is required to erect the per-
==12340 pendicular EH. -
| 9| Opening your Compafles at pleafure to any con-
a1 venient ﬁ;nce, place one foot in the afligned
| Point E, and with the other make the Marks C
il and D, equidiftant on each fide the given Point E.
Then opening your Compafles again to any other convenient Di-
flance, wider than the former, place one Foot in C, and with the
other defcribe the Arch GG alfo (the Compafles remaining at
the fame Diftance) place one Foot in the Point D, and with the
other defcribe the Arch F F: Then from the Point where thefe
two Arches interfet or cut each other (which s at H) draw the
right Line H E, which fhall be perpendicular to the given right
Line A B, which was the thing required to be done.



















Lib. L Geometrical Definitims. 179

the Line AB divided into two Parts in the Point G, being
in Proportion one to the ether, as the Line C is to the Line

D: For,
As AE to AB::0AF w0 AG.

Arithmetically.

ET the Line A Bcontain 40 Perches,and let the Line Cbe 20,

and the Line D 30; and let it be required to divide the Line

A B into two Parts, being in Proportion one to the other, as the
Line C is tothe Line D.

Firft, add the Lines C and D together, their Sum is g0 then fay

by the Rule of Proportion, If so (which is the Sum of two given

erms) give 40, the whole Line A B, what fhall 30, the greater

given Term, give ? Multiply and divide, and you fhall have in

the Quotient 24, for the greater Part of the Line A B, which be-

ing taken from 40, the whole Line, there remains 16 for the other

Part A G. For,
As AE toAB:: foFEto GB.

50 40 20 24

s ate e detatnt aln o e bababat s tata Btk e be e bitacu batuba e bt

PR OB XIIL

How to dividea Triangle intotwo Parts, accor-
ding to any Proportion affign’d, by a Line
drawn from any Angle thereof, and to laythe

Adeffer Part towards any Side affigned.

ET ABC (fig.27.) bea Tria iven; and let it be re-
I__, quired to dg:u e the fame hyaﬁeg drawn from the Angle
_1nto two Parts, the one beari tion to the other, as the
Line F doth tothe Line G, and that the lefler Part may be to-
wards the Side A B, -

By the laft Problem divide the Bafe of the Triangle BC, in the
Point D, in Proportion as the Line F is to the Line G, the leffer
Part being fet from B to D). Laﬂ'lz;, draw the Line AD, which
fhall divide the Triangle A B C in Proportion as F to G. For,

As the Line I is to the Line G;
S0 is the Triangle A D C to the zl“ri::nglv.e- ABD.

F PR OB
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PROB XIV. . b 19

T'he Bafe of the Triangle being known, to pei-
Sform the foregoing Problem by Arithmetick.

Uppofe the Bafe of the Triangle BC (fig. 27.) to be 40,
% lctpth: Proportion into whn:%x the Tnangle A'BC 1s to be di--

vided, beas a to 3.
3 :rﬁ add the two proportional Terms together, 2 and 3 whmh
makes § 5 then fay by the Rule of Proportion, If § (the he Sum of
the proportional Terms) give 40, (the whole Bafe B what fﬁau
3 (the greater Term) give? Multiply and divide, andthe
tient will give you 24 for the greater gﬁnmt of the Bafe D
which bi:mgdeéu&ed from l:he whole 40, there will rcl_uai_:_l
16 for the lefler Segment B D. -

g3 Sﬁﬁ%gﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬁ%%ﬁﬁ 5388

| PROB XV.
How to divide a Triangle, whofe Areaor Con-

tent 15 known, nto two Parts, by « Line
drawn from an Angle affigned, according to
any Proportion required. Fig. 17 ik

Rin

red to divide the fame into two Parts, by a Line deawn

i om the Angle A, theone to contain 5 Acres, and the dﬂmr 3
CTes,

Firft, meafure the whole Lcngth of the E&fe; which {'u
then fay, 1f8 Acres (the 5 qBathe whole Tmugle
|

J_,E T the Triangle ABC contain8 Acres, and let it be regui-

(the w]mle Bafe) what Parts fe thall 5 Acres gm:

t:p[}v and divide, the Quotient 25 for the greater | m:
Bafe CD, which being dedudted. frum '@:hc whol

there will remain 135 for the leffer Segment u?m Bafe B j:hm

draw the Line A D, which fhall divide the Triangle A BCam:m-
ding to the Proportion required. | |

PR OB
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PR OB XVIIL

Howtodivide a Triangle, whofe Area or Con-
~ tent is known, into two Parts, by a Line
drawn from a Point limited in any Side there-
of, according to any number of Acres, Roods,
~and Perches.

N the foregoing Triangle A B C, (fiz. 28.) whofe Arez or Con-
I tent is 5 fﬁgm:% 1 Rﬁ let the limﬁcd- Point be E in the Bafe
thereof, and let it be required from the Point E to draw a right
Line, which fhall divide the Triangle into two Parts between 29
and §, fothat @9 may have 3 Acres, 3 Roods thereof, and 2 may
have 1 Acre and 2 Roods thereof.

Firft, reduce the Quantity of J? (being the leffer) into Perches,
which makes 240 ; then (confidering on which Side of the limited
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 divide2 40, the part belonging to 1, the Quoti-
ent will be 16, the Length of the Perpendicular F H ; at which pa-
rallel Diftance from the Bafe BC, cut the Side AB in F, from
whence draw the Line I E, which fhall cut offthe Triang_l_:ﬁEBEI
containing 1 Acre 2 Roods, the part belonging to ; then wil
the Trapezia A F' E C (which is the part belonging to 38, contain
the Refidue, namely, 3 Acres, 3 Roods.

But of this feemore in the laying out of Lands.

PR OB XIX.

How 1o diw{&' a Triangle,according to any Pro-
- portion given, by a Line drawn parallel to one
. of the Sides given.

VHE Triangle ABC (fig. 29.) is given, and it is required

to divide 5]; fame in(t.{?rwg "fJ]arts,ghy g' Line drawnq:alral-

Iel to the Side A C, which parts fhall be in proportion one to the
other, as the Line I isto the Line K.

Firft, (by the 12th Problem).dividethe Line B C in E, in Pro-

portion asI’tn K5 then (4y the 24th Problem following) find anéean

ro-
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proportional between BE and BC, which let BF, from which
Point F draw the Line I' H parallel to A C, which Line fhall di-
vide the Triangle into two parts, viz. the Trapezia A HF C,
and the Triangle HF B, which are in proportion one to the other
as the Line K is to the Line L

SRLRAVRIVRCCSLVATQAVGAVVBTOODOTRBHOIN

PR OB XX.

To perform the jforegoing Problem Ayrithme-
tically.

E T the Triangle be ABC (fize29.) and let it be required

to dividethe fame into two parts, which fhall be in propor-

tion one to the other, as 4 to 5, by a Line drawn parallel to one
of the Sides. :

Firft, let the Bafe B C containing 54, be divided according to
the Proportion given, {o fhall the lefler Segment B E contain 24,
and the greater E C 305 then find out a mean proportional Line
bem'e:n%E 24, and the whole Bafe BC 54, by multiplying 54
by 24, whofe Produé will be 1296, the {quare Root whereof is
36, the mean Proportional fought, which is B F 5 then threugh F
draw a Line parallel to A C, and it is the Partition re uired ;
or elfe, by the Rule of Proportion fay, If B C 54, give B F 36,
what will AB 39 give? Anfwer, BH 26; therefore draw H F,
and it is the Partition required.

S OB S S S e e S
PR OB XXI.

To divide a Triangle of any known Quantity in-
10 1o parts, by a Line drawwn parallel to one
of the Sides, according to any number of A.
cres, Roods, and Perches.

: ! "HE Triangle given is ABC, » 29.) whofe Quantit
- 188 Acres, 0 Rosoﬂn, 16 Perches;c;?d it?is)requircd to adivic]::ﬂ:r
the fame (by a Line drawn C]I)arallal to the Side A C) into two
parts, viz. 4 Acres, 2 Roods, o Perches, and 3 Acres, 2 Roods,
¥6 Perches,

G Firft,
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Firft. reduce both Quantities 1nto Perches, as is bereafter
taught in the 28th Problem) and they will be 720 and 576 5 then
reduce both thofe Numbers, by Abbreviation, into the leaft pro-
portional Terms, vis. 5 and 43 and according to that Proportion,
divide the Bafe B C 54 of the given Tria ngle in E ; then {eek the
mean Proportion berween B K and B C, which Proportional is
BF 36, of which 36 take the half, and thereby divide 576, the
lefler Quantity of Perches, the Quotient will beH G 32, at which
parallel Diftance from the Bafe, cut oft the Line A B in H, from
whence draw the Line H F parallel to the Side A C, which fhall
divide the Triangle given, according as was requ ired.

But of this [ee more in the laying out of Lands.

s EapEptaade e e Bl B Sr e B Er S B Sl e
PR OB XXIL

From a Line given, to cut off any Parts re-
quired.

to cut off } parts.

rft, draw the Line A C, making any Angle, as CAB; then
from A fet off any feven equal parts, as 1234567, and from 7
draw the Line 7 B. Now becaufe !is to be cut off from
the Line A B; therefore from the Point 3, draw the Line 3 D pa-
rallel to 7 B, curtting the Line A B in D3 fo fhall A D be of the
Line A B, and D B thall be { of the fame Line. For,

AsA7,istoAB:: foisA3, to AD.

T HE Line given is AB, (fiz. 30.) from which it is required
1

SUSHTEFAFSE SSRGS E P ETE LSRR SRR ER NN EREERE

PR O B. XXIIL

To find a mean proportional between two Lines
groen. |

N Figure 31, let the two Lines given be A and B, between
which it is required to find a mean proportional. -

Let the two given Lines A and B be joined together in the
point E, making one right Line, as CD, which divide into two
equal parts in the point G,uponwhich point G, with the Diftance
G C or G D, defcribe the Semicircle CF D ; then, fromthe point E,

' (where
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(where the two Lincs are joined mgcthm:);aife the Perpendicu-
lar EF, cutting the Periferie of the Semicircle in I3 fo {hall the
Line E F be a mean Proportional between the two given Lines
Aand B. For,
As EDto EF:: foEF toCD.
I2 12 16

In Numbers, thus multiply the Numbers exprefii ng the given
Lines together, and extract the Square Root of the Produ&, which
Root gives the Length of the mcan Proportional foughr.

ks o % = . & o -
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PR OB XXIV,

How tofind two Lines, which together fhall be
equal in power to any Line given, and in Pow-
er the one to the other, according toany Pro-
portion affigned.

N Figure 31. let CD be a Line given, whofe Power fhall be
J equal to the Sum of the Powers of two fought lines, which

all be to one another as A to B,

Iirft, divide the Line CDin the point E, in proportion as
A to B, (bythe 12th Problem) then divide the Line C D into two
equal parts in the point G, and on G at the Diftance GCor G D,
defcribe the Semicircle CF D, and upon the point E, raife the

erpendicular E F, cutting the Semicircle in F. ~ Laftly, draw the
finu CFand D F, which rogether in power fhall be equal to the
pnr:r DBf. the given Line C D, and yet in power one to the other
as A to :

el bbb Lol Lot debetobototutolatol Tota ot Repu b Ao FROPyRN

PR O B. XXV.

How to divide a Line in power according to any
proportion grven.

Flrﬁ, divide the Line C D (fig. 32.) in the point E, in pro-
portion as A to B 5 then divide the Line CD in two equal
gru in the point G; and upon G, as a Center, at the Diftance
D deferibe the Semicircle CF D, and on the point E raife the
perpendicular E F, cutting the Semicircle in F; then draltf_ﬂlﬁ
1mnecs
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Lines C F and D F, and produce the Line C F to H, tillF H be
equal to F D, and draw the Line H D and F K parullel thereun-
to : then fhall the Line CD be divided in K, fo that the Square
of C K fhall be to the Square of KD, as CE to E D, or as
b to A.

T T I T I P L E L bt g b bkt 3 F b b b - f b d

PR OB XXVI

How to enlarge a Line in power according to a-
uy proportion affigned.

N Fig. 32, let C E be a Line given, to be enlarged in power,
as the Line B to the Line G. :
Firlt, (by the 12th Problem) find a Line in proportion to the
iven Line CE, as Bisto G, which will be CD; upon which
iim: deferibe the Semicircle CF D, and on the point E erect the
perpendicular E F; then draw the Line C F, which fhall be in
power to CE, as G to B.

Rl s R A S A R BRI 21 S 2 SR 1S 2R ARt 15 2Lt OB 40 2021

PR OB XXVIL

T enlarge or diminifb a Plot given according to
airy Proportion required.

ET ABCDE (fiz. 33.)be a Plot given, to be diminifhed
in Power as L to lg

Divide one of the Sides (as A B) inpoweras L. to K, in fuch
fort, that the power of A F, may be to the power of AB, as L
to K. Then from the Angle A, draw Lines to the points C and
Dy that done, by F draw a Parallelto BC, to cut AC in G, as
FG. Again, from G draw a parallel to DC, tocut ADin H.
Laftly, from H draw a parallel to DE, tocut A E inI; fo fhall
the Plot AF GHI be like ABCDE, and in proportion to it, as
the Line K to the Line L, which was required. ;

Alfo, if the leffer Plot were given, and it were required to make
a greater in proportion to it, as K to L: Then from the point A,
draw the Lines AC and A D at length, alfo increafe A F,and Al
that done, enlarge A I' in poweras L to K, which fet from A Eg,
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then by B draw a parallel toF G, to cut A CinC, as B C. Like-
wife from C draw a parallel to G H, to cut ADinD, as CD, Laft-
ly, a Parallel from D to HI, as DE, to cur AI being increafed
in E, fo fhall you include the Plot AB CDE, like AF GHI, and

in proportion thereunto, as the Line K is to the Line E, which
was required.

5088888 0,8888888888080080880888.0008802

P'R O B. XXVIIL

How to make a Triangle, which:fball contain a-
ny number of Acres, Roods and Perches, and

whofe Bafe fball be equal to any (poffible ) num-
ber given. See Fig. 34.

F it be required to make a Triangle, which fhall contain 5 A-

cres, 2 Roods, 30 Perches, whofe Bafe fhall contain 50 Perches,
ou muft firft reduce your 5 Acres, 2 Rood, 30 Perches, all into
erches in this manner.

Firft, (becaufe 4 Roods make one Acre) multiply your 5 Acres
by 4, which makes 203 to whichiadd the two odd Roods, fo have

sou 22 Roods in your 5 Acres, 2 Roods. Then ( becaufe 40

erches make one Rood) multiply your 22 Roods by 40, which
smakes 880 Perches ; to which add the 3oodd Perches, and you
fhall have g0, an& fo many Perches are contained in 5 Acres, 2
Roods, 30 Perches.

Now, to make a Triangle, which fhall contain g1o Perches, and
whofe Bafe fhall be 50 Perches, do thus; double the number of Per-
ches given,namely, 910, and they make 18203 then, becaufe the Bafe
of the Triangle muft contain 50 Perches, divide 1820 by 50, the
Quotient will be 36, which will be the Length of the Perpendi-
cular of your Triangle. This done, from any equal Scale lay
down the Line A B equal to 50 Perches ; then upon B, raife the
perpendicular BD equ-.ﬂ to 36} Perches, and draw the Line CD
parallel to AB; then, from any point in the Line C D, (as from
H._% draw the Lines E A and E B, including the Triangle A E B,
which fhall contain 5 Acres, 2 Roods, 30 Perches, which was
required.

n like manner, if the Lines EB A B, and alfo the point E,
were given in Pofition, and it be required to draw from E, the
LineE A ; fo that the Triangle E A B may contain g1o Perches,
and the neareft Diftance of E from the Line BA be 36 Perches

: 5 then divide 1820, the double of 910, and the Quotient 50

H gives
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ives the Length of B A ; therefore make B A 3o Perches, and
graw EA, and fo will the Triangle EA B contain as re.
quired.

W S R R T, RO RO e

PR IOB.S XX

How to reduce a Trapezia fﬂga a Triangle, bya
Line drawn from any Angle thereof.

~F HE Trapeziagivenis ABCD, ( fige 35.) and it isréquired
I‘ to reduce the {ame into a Triangle. _
irft, extend the Line D C, and draw the * Diagonal B D
then from the point A draw the Line A E, parallel to B D, ex-
tending it till it cut the fide C D extended, in the point E, Laft-
ly, from B, draw the Line BE, conftituting the Triangle E BC,
which fhall be equal to the Trapezia A B C D.

o RN S AR+ TR 8 310 T TR0 R o e T R
PR OB XXX

How 10 reduce a Trapezia into a Triangle, by
Lines drawon from any Point in any of the fides
thereof.

ET ABCD (fig.36.)be a Trapezia given, and let H be a
point in one of the fides thercof, from which point H let it
be required to draw Lines, which fhall reduce the Trapezia into a
Triangle.
Firﬁ, extend the fide which is oppofite to the given point, name-
ly, the fide C D, both ways to E and F, and farther if need require;
and then from the point H, draw Lines to the Angles C and D, as
the Lines HC and HD; alfo draw the Lines AE and B F paral-
lelto H Cand H D, cutting the extended Line C D in the points E
and F.  Laftly, if from the point H you draw the Lines H E and
HF, you fhall conftitute the Triangle HE F, which fhall be e-
qual to the Trapezia A BCD,

* A Diagomal Linz isa Line drawn fram any Angle of a Figzure, to the oppofite An.
gie of the fame Figure.

PROB,
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PR OB XXXIL

How to reduce an irregular Plot of five Sides
into a Triangle.

HE irregular Plnt. givenis AB CDE, (fiz. 37.) and it is
required to reduce the fame into a Triangle.

~Firft, extend the Side A E both w.g's to F and G; and from
the Angle C, draw the Lines C A and CE, to the Angles A and E:
Then from the point B, draw the line BF parallel to C A, cut-
ting the extended fide A E in F 5 alfo from the point D, draw the
line D G parallel to CE, cutting alfo the extended Side AE in
G. Laftly, from the Angle C, draw the lines CF and C G, con-
ftituting the Triangle CF G,which is equal to the Plot ABC DE.

S AESAEARRARALILLLEES
PR OB XXXIL

How to reduce an irregular Plot of 6,7, 0r 8
Stides into a Triangle.

ET ABCDEFG, (fi.38.) be an irregulir Plot given,
to be reduced into a [riangle. 7

1 have chofen this Figure, where the Angles C and F are with-
out the Field, becaufe it often comes in pradtice, and hath not
been taught by any to my knowledge. '

Firft, draw theline BD, and parallel thereto the line CK;
thenif you draw the line BK, it will cut off from the Figure the
Triangle DKS, and will take in the Triangle BCS equal there-
unto, and the fide B K will fupply the ufe of the two fides BCand
CD. Alfodraw the line GE, and parallel thereto F L ; then if
you draw the line G L, it (hall cut off from the Figure the Trian-
%lt: L R E, and rake in the Triangle G R F eqnal thereto, and the

ine or fide G L. will fuppl}' the ufe of the other two fides G F
and F E, and fo the whole Plot A BCD EFG (confifting of fe-
ven fides) is reduced to a Figure of five fides, namely, into the
Fniﬁm ABKL G, yet flill retaining the fame Quantity. Now o
reduce this Plot into a Triangle, you muft work in ali? refpeéts as
in the former Problem. Firft, produce the fide D E of the gjven
Figure, on both fides to H and M; then draw the lines A K and

AT
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A L, and parallel to them the lines BH and G M, cutting the line
DE (being extended) in H and M. Lattly, if you draw the
liness AH and AM, you fhall conftitute the Triangle AH M,
which fhall be equal to the irregular Plot ABCDEF G, which
was required.

q And here note, that if the number of fides be never fo many,
yet this way of reduétion will bring them to Triangles,
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PR OB XXXIIL

A Trapezia being given, how from any Augle
thereof to divide the [ame intotwo parts, being
zis proporizon one to the other, as two given
right Lines, and to [et the part cut off to-
wards an affigned fide.

E T the Trapezia given be ABCD; (fiz. 39.)and let it be
required to draw aglim: from the angﬁ: g,ﬁ{rhich {hall divide
the ['rapezia into two parts, being in proportion one to the other,
as the line Gis to the line H ; and thatthe leffer part of the figure
cut off, may lye towards the fide A B. .
Ficlt, (by the 29th Problem) reduce the Trapezia AB CDintoa
Triangle, by drawing the line B I from the affigned angle, tliere-
by conftituring the Triangle A BF, equal to the Trapezia ABCD;
this done, divide the Bafe of the Triangle A F in proportion as G
to H, which will bein the point E, Laftly, draw the line BE,
which fhall divide the Trapezia in proportion as G to H. Now
becaunle the lefler partof the Trapezia was to be fer towards the
fide A B, thercfore the lefler part of the line muft be fet from A
toE. But, as in this Problem, fo in all thofe that follow, we muft
continue that line on which the partition falls, in order to reduce
it to a Triangle, otherwife this method of parting will net fuc-
ceed,

9 Here note, that the fame manner of working is to be obfer-

ved, if it had been required to divide the Trapezia by a line
drawn from any of the other Angles. :

P R O B.
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T et ot o (P R0 By SR ALY

A Trapezia  beirg given, how, Jrom a pont

. given in any fide thereof, to draw a Line,

aphich fball divide the fame nto 1o paris, in
proportion as 1w grven Lines.

s~ HE Trapezia given is ABCD (fz. 40.) and it is réqui—
: i * red from the Point H to draw a Line, which fhall divide
the Trapezia in proportion as O to Q.

Firft, prolong the fide CD, and reduce the whole Trapezia
into the Triangle H EF (bythe agth Problem); then divide the
Jine E F in proportion as O to Q, which will fall in the point
G ; therefore draw the lineHG, which fhall divide the Trapezia
into two parts in pn}pnrrinn as O to Q, which was required.

In this, as in the foregoing, if the point G had fallen between
C and E, the line A C muft have been produced inftead of D C;
and then the point G would have fallen between C and A.

oo Dactyte a DR e e G LR pintn ol fe o tabatatbulaiatc talatetat
P R OB XXXV.

‘A Parapezia being given, how to divide the
Jame into two parts in proportion 1o 19
lines given, and [othat the line of partition
may be parallel to any fide thereof.

HE Trapezia givenis ABCD, (fig. 41.) and it is requi-
" red to divide the fame into two parts, which fhall be in
proportion one to theother, as the line Kis to the line L, and
that the line of partition may be parallel tothe fide B D.
Confider firft, through which fide of the Trapezia the line of
Partition will pafs, as in this fizure it will pafs th rough the fides
AB and CD (becaufe parallel to B D); therefore extend the
fides A Band C'D, till they concur in E; then (4y the 29th Pro-
blem ) reduce the Trapezia ABC D into the Triangle BGD,
whofe Bafeis G D, which line G D divide in the point H in
proportion as K to L ; fo that, :
g AsKtoL :: S5oDH to HG.

I This
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This done, find a mean proportional between ED and E H,
( by the 234 Problem ) as E R, Laftly, through this point R, draw
the line R F parallel to B D, which thall divide the Trapezia into
two Parts, being in proportion one to the other, asthe line K is to
the line 1., and with a line parallel to the fide BD, which was
required. 1

uc if it had been required to divide the Trapezia by a line
drawn parallel to the fide CD; then the lines C A and DB muft
have been extended, but the reft of the work muft be performed,

as is before taught.

PR OB XXXVIL

T'he Figure of a Plot being given, how to divide
the fame intotwo parts, beingin proportion
one to the other, astwo grvenlines are, With a
line drawa from an Angle affigned.

ET the Figure ABCDE (fig. 42.) reprefent the Plotof a

Field, or {uch like; and let it be required to divide the fame

into two parts, being in proportion one to the other, as theline R
is to the line S, by a line drawn from the Angle B.

Firft, reduce the Ploe ABCD E, intothe Triangle BF G, (4
the 31fF Problem) fo fhall the line F'G be the Bafe of a Tri é
equal to the given Plor § then ("by the 12th Problem ) divide thi
line F G into two parts in the point H, in proportion one to the
other, as the linc R isto the line S ; fo thar,

AsRto S::5 G H twoHF.

Laftly, draw the line BH, which fhall divide your given Plo
into two parts, which fhall have fuch proportion one rto the o-

ther, as the line R hath to the line S.

If H (in this work) falls between Eiﬁi% then the Figurg

muft be reduced to a Triangle, by prudutinggg E f and fo then

G will fall betw-:cn-{g:]ﬁg

PR OB
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P R O B. XXXVIL

Flow to divide a Triangle intoany number of e-
qual parts, by lines drawn from a point given
in any fide thereof.

ET it be required to divide the Triangle ABC, ( fiz. 43.)
IF‘ into five eqaal Parts, by lines drawn trom the point D.
Ficft, from the given point D, to the oppofite Angle B, draw
the line D B; then divide the fide A C of the Triangle into five
equal parts, as E,F,G and H; and through each of thofe points,
draw lines parallel to DB, asE M, FL,GK, and H1; then
from the point D, draw the lines DL, D K, DL, and DM, which
fhall divige the Triangle A B C into five equal parts from the point

D, as was required.
ﬁﬂﬁﬁﬁﬂﬂﬁEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁm
P R O B. XXXVIIL

Hiw to divide an ivregular Plot of fix fides, into
two parts, according to any affigned proportion
a right line drawn from a point limited in

any of the fides thereuf.

HE irregular Plot given is ABCDET, (fi. 44.) and it
is required to divide the fame into two pavts, being in pro-

Ttion one to the other, as the line Ris to the line S. :

Firft, draw the right line HK, and (hy the 2gth Problem ) re-
duce the Trapezia ABF C into the Triangle H G K, then divide
the Bafe thereof, namely, H K, irto two parts in proportion as K
to S, which will be in the point O ; then draw the line G O, which
will divide the Trapezia ABT C into two parts in proportion
one to the other, asthe line R is to the line S.

Secondly, from the point O (by the 29th Problem ) reduce the
Trapezia l‘:l: CE Dinto the Triangle OL M, and divide the Bafe
thereof, namely, L. M in the point N, in proportion as R to §,
and draw the line O N, which will divide the Trapezia FCED
into two parts in proportion as Rto S: and by this means is the
“whole Plot ABCDEF divided into two parts in proportion as
Rto S, by the lines GOand ON. Butitis required to refolve

the
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the Problem by one right line only drawn from the point G ; there-
fore fromn the point G, draw the line G N, and throuzh the point
O, draw the point O P parallel to GN: and laltly, from G draw
the right line G P, which thall divide the whole Plot ABCDEF
into two parts, ‘being in propertion ene to the other as the line R
is to the line S.. :

it R A T M sl ARISoK B Mok ot R AT

PR OB XXXIX.

How to divide an Irregular Plot according to
any proportion, by a line drawn from any an-
gle thereof. _

ET ABCDEFG, ( fiz- 45.) be an Irregular Ploz, and [et
L it be required to divide the {ame into two equal Parts, by a
hine drawn from the Angle A. .

Firit, draw the line H K, dividing the Plot into two parts;
namely, into the five-fided Figure A B CF G, and into the Tra-
pezia F CED, then (hy the 31/# Problem ) reduce the five-fided
Figure ABC F G into the Trianglc H A K, the Bafe whereof HK
divide into two equal Partsin O, and draw the line O A, which
fhall divide the five-fided Figure ABCF G into two equal parts.
Then (by the 29th Problem ) reduce the Trapezia F C D E into the
Triangle OL M, and divide the Bafe thereof L N into two equal
parts in the Point P, and draw the Line O P, which will divide
the Trapezia F C DE intotwo equal parts by the lines A O and
O P: but to perform this Problem by one right line only, do thus;
from the point A, draw the line A P, and parallel "thereunto
through the point O, draw the line ON. Lattly, if you draw
a right line from Ato N, it fhall divide the whole Plot into
two ci}lal parts.

q Here note, that whatfoever hath been faid concerning the

dividing of Figures in proportion to right lines, the fame

may be effefted in numbers, fo that from anv Pl you may
cut off any number of Aeres, Roods, or Pﬂi‘Zﬁ" '

PR OB,
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PR OB XIL.

How to divide a’ Trapezia into two parts, by a

line drawn_from a potnt without, which parts

Sball be in proportzon one tothe other, as 1wo
given lines. -

E T the Trapezia given be ABCD (fg. 46.) and let the
iven point without be E, from which it s required to draw
a Ime, which fhalldivide the Trapezia into two parts, which fhall
be in proportion one to the other, asthe line F is tothe line G.
Extend the fides of the Trapezia B C and A D, till they concur
in H; then through the point E draw the line E I parallel to A H,
till it meet with the line B H being extended to 1; then (by the
agth Problem ) reduce the Trapezia ABCD into the Triangle ABK,
and from the point B let fall the perpendicular BZ 5 then (hy the
12th Problem) divide the Bafe of the I'riangle AK Into two parts,
in proportion as F to G, which point of Divifion will fall in L.
This done, finda fourth Line, which willbe in proportion to thefe
chree Lines 1 E, H L, and HB, thatis, as IE to HL: ', IoHB
to H M, fo is H M the fourth proportional 3 then (éy the 234 Pro-
blem ) find a mean pro reional between the lines 1 Hand HM,
which is H N ; then fet HN (g-;':rpendwul.ar upon B H, and divide
H M into two equal Parts in O, thendraw the Line ON, which
you fhall fet from O to P. Lattly, if you draw the Line EP, it
fhall divide the Trapezia A BC D into two parts, which fhall be
in proportion oncto the other, as the line F is to the line G,

PP T et L LR T bbbt ol e b Tl
PR OB, XLL

From any Trregular Plot, 1o cut off therefrom
any (poffible) number of Acres, Roods, aud
Perches, and that by a ftrait Line draws from
any Angle of the Field. |

ET ABCDEFGHK, (fig.47.) be aTield given, contain-

, ing 15 Acresand 14 Perches, and let it be required to cut
off from the fame Field 5 Acres and 12 Perches, and that by a
right line drawn from the Angle C.
K Firll,


















SURVEYOR,

‘The Second Boox.

The ARGUMENT.

Se==it| [V this Book s contained botha ge-
) k&S| neral and particular Defcription of all
gl the moft neceffary Inftruments belong-
& /g to Surveying, as the Theodolite,

Circumferentor, and Plain Table,
with all the uﬁf{fparteﬂaﬂcer therennto belong-
ing, as the Staff, Sockets, Screws, Index, La-
- bel, and other Neceffaries. Now, whereas
the[e three Inftruments are the moft canveitent
Jor all maner of Praffices in Surveying, Ihave
fo ovdered the Matter, that i this Book, after
the Plain Table, Theodolite, and Citcumferen-
tor are pariicularly defcribed, as they have ufu-
ally been made ; T come to another Defcription of

the Plain Table, aud therein have fhewed how
' that

e ——— —
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that Inftrument may be order’d to perform the
W ork of any of theother ; fo that whatfoever may
be done by the Theodolite. Circumferentor, or
any other Inftrument, the fame may be effeited by
the Plain Table only, as it is here contriv’d, with
the fame Eafe, Difpatch, and Exatlnefs, and in
many refpects betier, as in chap. 1 doth plainly ap-
pear : fo that this Inftrument only s fufficient for
all manner of Prailices whatfoever. Aud be-
Sides the furementioned Inftuments for Menfu-
ration, there v defiribed divers other Inftru-
ments belpnging thereunto, as Chains, Scales,
Protractors, and the like ; all which aredeferib’d
and figur’d, according to the beft Contrivance yet
known.  Unto thefe Inflruments I bave (in this
Edition) added the Ufe of another Inftrument
very portable ; the which will perform with Ex-
acluefs all the Ufes ihat can be effelled, either by
Circumferentor, Theolodite, or Peraétor. And
whereas in the Defcription of the Plain Table,
thus alteved, I do commend it above all other, be-
caufe indeed 1t comprebendeth, and performeth
the Work of any other yet invented ; yet not-
withflanding I do not enjoyn every Man to Fave
bis - Inflrument fo abfulute ; for that (for many
Purpofes ) the Semicircle or Circumferentor zs
more convenzent. And (in all Cafes ) the Peram-
bulator, whofe Defeription and Ufe is in this
Edition added at the End of the Fourth Buook,
exceedeth them all, as in the Ufes of it will ap-
pear. ‘

A
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CHAP: L
Of INSTRUMENTS #n general.

&3
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HE particular Defcription of the feveral Inflru-
ments, that have from time to time been in-
vented for the Pradtice of Surveying, would
make a Treatife of it felf, and in this Place is
not fo neceflary to be infifted on, every of the
Inventors, in tz:eir particular Treatifes, having

: been large in their Conftrudtion. To omit
therefore the Defcription of the Topographical Infirument of Mr.

Leonard Diggs, the Familiar Staff of Mr. Faﬁ:u Blagrave, the Ge-

odetical Staff and Topograpbical Glafs of Mr. Arthur Hapton, with

divers other Inftruments invented and publithed by Gemma, Fri-

s, Orontius, Clavius, Stoflerus, and others; I fhall immediately

in with the Defcription of thofe which are the Ground and

Foundation of all the reft, and are now the only Inffruments in moft

Efteem amongft Surveyors; and thofe are cheifly thefe three, the

Theadolite, the Circumferentor, and the Plain 'Z{r.fvfa. Now, as [

: L would
i
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would not confineany Man to the Ufe of onc particular Inffru-
sment for all Employments, fo I would advife any Man not to cum-
ber himfelf with Multiplicity, fince thefe three Faﬂ: named are fuffi-
cient for all Occafions.  And if I thould confineany man tothe Ufe
of any of thefe Inftruments, (as for a fhift, any oneof them will

erform any kind of Work in Surveying ;) yet in that I fhould do
ﬁim Injury ; for in many Cafts one Inftrument may make a quicker
Difpatch, and be altogether as exact as another. As in laying down
of a fpacious Bufinels, I would advife him to ufe the Circumferen-
tor, Theodglite, or Perambulator, and for Townthips and {mall In-
clofures the Plain Table, {o altering his Inftrument, according as
the Nature or Quality of the Ground he is to meafure, rgot.h

require. :

ethcI'-: three {pecial Inftruments have been largely defcribed al-
ready by divers, as namely, by Mr. Diggs, Mr. Hopton, Mr. Rath-
born, and laftof all in my Planometria ; yet in this place it will be
very necellary togive a particular Defcription of them again, be-
caufe if any ?Man have a Defire to any particular In{trument, he
may give the better Direttions for the making thereof.

or the Defeription of which I fhall make ufe of thefe three In-
ftruments in particular, itfhall be agreeable ro thofe Inftruments,
as they are ufually made, wich fome fmall Addition or Alterztion.
But when I come to the Defcription of the Plain Table, after that
I have defcrib'd it according to the vulgar way, Iwillthen fhew
you a new Metamorpbofis of that Inftrument, making it the moft
abfolute and univer{al Inftrument ever Iet invented; fo that ha-
ving that one Inftrument (made according to the f’ulluwing Di-
reition) you fhall have rieed of no other for the due, exa&, and

The PlainTe- 1peedy Performance of any thing belonging to the
b:ufed asthe  Art of Surveying. For the Frame of the Table be-
nll ing graduated according to that Defcription, it will
be an abfolute Theodolite, and perform the Work thereof with the
fame Facility and Exactnefs ; and whatfoever may be done by the
Limb of the Theodolite, the fame the Degrees on the Frame of the
Table will as well perform. &

The Plain Ta- Likewife the Index and Sights, together with the
blewsd as aCir- Box and Needle, being taken from the Table, and
cumferentor. ferew’d to the Staff (as in the Defeription thereof it
15 fo conveniently order'd) will be an abfolute Circumferentor, and
in fome refge&s better than the ordinary one hereafter defcribed,
becaufe the Sights thereof ftand ar a greater Diftance, fo that
thereby the vifual Line may be the betrer direGed.

The Plain Ta- And this Inftrument (as now contrived) though it
ble nat one, bt be called the Plain Table only, yet you fee that it
all Ifiraments.  contains both the other ; and therefore in advifing
any Man to the Ufe thereof chiefly, I do not confine him to one,
but toall Inftruments, and thercfore do not contradi& my former
Expreflion. "

~ Befides,
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Befides, there is another great Convenience, which doth enfue by
the Degrees on the Table’s Frame; for in taking the Plot of a Field,
according to the Following Directions, by the Plain Table, you
may at the fame time perform, the fame work by the Degrees on
the Frame, of the Table, if at the Drawing of every Line you ob-
ferve the Degrees cut by the Index, and note them upon the Paper.
This, I fay, 1s a great Convenience, for at one Obfervation you

erform two works with the fame Labour, as by the ufes of thefe
Eﬂ!tumtnts, feverally, will appear. And what benefit a Surveyor,
will receive by having all lnfiruments in one, I fhall refer ro

himfelf to judge.

3800880000008 00000080288288 08880808
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Of the Theodolite, the Defcription thereof, and
the Deiection of an Evror frequently committed
in the making thereof, with the manner how

~socorredt the fame.

H E Theodolie is an Inftrument confifting of four Parts prin-
cipally. The firft whereof is a Circle, divided into 360 e-
uall Parts, called Degrees, and each Degree fubdivided into as
many other equal Parts, asthe largenefs of the Inftrament will beft
mit. For the Diameter of this Circle, it may be of any length,
thofe ufually made in Brafs are about 12 or 14 Inches, and the
Liwb thereof Divided as aforefaid into 360 Degrees, and fub-di-
vided into other Parts by Diagonal Lines, drawn from the out-
moft, and inmoft concentrick Circles of the Limb.

The Second Part of this Inftrament 1s the Geometrical Square,
which is defcribed within the Circle, and the fides thereof divi-
ded into certain equall parts: bur there are few of them made
‘now with this Square, for the degrees themfelves will better fup-

ly that want, it being only for taking of heights and diftances.

The third part of this inftrument is the Box and Needle, fo
conveniently contrived to ftand upon the Center of the Circle,
upon which Center alfo the Index of the Inftrument muft turn
abour: and fometimes over the Box and Needle there is a Qua-
drant erefted for the taking of heights and diftance.

. The fourth part of this Inftrument is a Socker, to be ferewed
on the back-fide of the Inftrument, to fet it upon a Staff when
on make ufe thereof. In the making of this Inftrument, it were

{cceffary to have two back-fights fixed ar each end of one of
the Diameters, for the readier laying out of any Angle without
moving ofthe Inftrument.

: CHAP
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CHAP IL

T'he Defcription of the Circumferentor.

! I HIS Inftrument, hath been much efteemed by many, for

the Portability thereof, it being ufually made to contain
in Length about 8 Inches, in Breadth 4 Inches, and in Thicknefs
about three Quarters of an Inchy one fide whereof is divided
into divers equal Parts, moft fitly of 100r 12 in an Inch; fo
that it may be ufed as the Scale of a Protraéior, the Inftrument
. it felf being fitting to protract the Plot on Paper by help of the
Needle, and the Degrees of Angles, and Length of Lines taken
in the Field. On the upper fide of this Inftrument is turn’d a
round Hole, three Inches and a half Diameter, and about half an
Inch deep, in which is placed, a Card Divided commonly into
120 Equal Parts, or Degrees, and each of thofe into 3, ‘which
makes 360, anfwerable to the Degrees of the Theodolite. In
which Card is alfo a Dial Drawn, to find the Hour of the Da %
and Azimuth of the Sun. * Within the Box is hanged, a Needle
touched with a Load-flone, and covered over with a clear Glafs
to preferve it from the Weather.

On the upper Part of this Inftrument is alfo defcribed a Table
of natural Sines, colleGed anfwerable to the Card in the Box s
that is to fay, if the Card be divided but into 120 Parts, the
Sines muft %e fo alfo; but if into 360, the Sines muft be the
abfolute Degrees of the Quadrant, :

To this Inftrument allo do belong two Sights, one double
in Length to the other, the Longeft Containing about 7 Inches,
being placed and divided in all Refpeds, as thofe hereafter
mentioned in the Defcription of Plain Table. On the Edge of
the fhorter Sight, toward the upper Part thereof, is placed a fmall
Wire reprefenting the Center of a Suppofed Circle, the Semidi.
ameter whereof is the Diftance from the Wire, to the Edge of
the Inftrument underneath the fame, which Parts arc imaginarily
divided into 6o equal Parts: and according to thofe Divifions
is the Right-line of Divifions, on the edge of the Inftrument
divided, and numbred by s, 10, 15, from the Perpendicular
Point to the end thereof. "And alfo from the fame Point on the
upper Edge of the Inftrument is perfedted the Degrees, of the
Quadrant, fupplying the Refidue, of thofe which could not be
exprefled on the Long Sight, from 28 to 9o, by Tens.

There is allo belunging, to thefe Divifions a little Rular, at
onc_end whereof is a lietle Hole to put it upon the Wire, on
the Edge of the fhorter Sight; and at other end of this Rular;
1s placed a fmall Sighr, direétly over the fiducial Edge thereof,
which Edge is likewife divided according to" thofe Divifions on

' the
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the edge of the Inftrument. To this fhort Sight is added a
Plummet to fet the Inftrument horizontal. And this fhort Rular,
with the Divifions thereof, and thofe en the Edge of the Inftru-
ment, ferve for taking of Altitudes chiefly, and for the Redu-
cing of Hypotenufal, to Hotizontal Lines.

S inia BB HHBLBBHHHHESE

CHAP. IV.

A Defeription of the Plain Table, how it hatl
been formerly made, and how it is now al-
tered, 1t bezng the moft abfolute Inflrument,
of any other, for a Surveyor to ufe, in that
it performeth whatfoever may be done either
by the Theodolite, Circumferentor, Per-
actor, Perambulator, or any other gradya-

ted Inflrument, with the fame eafe and Ex-
altnefs.

HE Table it Ef is a Parallelogram, containing in Length
about 14 Inches and a half, and in Breadth 11 Inches: it
is compofed of three feveral Boards, which may be taken afun-
der for Eafe and Convenience in Carriage.  For the Binding of
thefe three Boards faft when the Table is fet together, there be-
longeth a joynted Frame, fo contrived, that it may be taken
off, and put on the Table at Pleafure. This Frame ilfo is to
faften a Elﬁt of Paper upon the Table, when you are to defcribe
the Plot of any Field, or other Inclofure thereupon. This
Frame muft have upon it, near the inward Edge, Scales of equal
Parts on both fides, for the Speedy drawing of parallel Lines up-
on the Paper ; and alfo for the fhifting of your Paper, when one
fheet will not hold your whole work. |
Uato this Table belongeth a Rular or Index, Containing in
Length about 16 Inches or more, it being full as long as from
Angle to Angle, of your Table: it ought to be about 2 Inches
in Breadth, and one third Part of an Inch in Thicknefs. Upon
this Rular, or Index, two Sights muft be placed, one whereof
15 double in Length to the other, the Longer containing in
Length about 12 Inches, the other 6. On the top of this fhorter
Sight is placed a Brafs Pin, and alfo a Thread and Plummet to
M place
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place your Inftrument Horizontal. Through the Longer Sight
muft be made a Slit, almoft the whole Length there-a%. Thefe
two Sights thus prepared, are to be perpendicularly ere@ed
upon the Index; in fuch fort, that the Wire on the top of the
fhorter Sight, and the flit on the Longer Sight, ftand precifely
over the fiducial Edge of the Index. The Space or Diftance of
thele two Sights, one from the other, is t-:}%:: equal to the divi-
ded Part of the Longer Sight. Upon the Longer Sight is to
be placed a Vane of Brafs, to be moved up and down ar Plea-
fuure, through which a fmall Hole is to be made, anfierable
to the Slit in the fame Sight, and the Edge of the Vane.

By thefe Sights, thus placed on the index, there is projeéted
the Geometrical Square, whofe fide is the divided part of the
Long Sight, (or the Diftance betwcen the two Sights.) In the
middle of the Long Sight, ( through the whole Breadth thereof’)
there is drawn a Line called the Line of level, dividing the
fide of the projected Square, info two equal Parts : alfo the fame
fide is on_this Sight divided ipto a Hundred equal Parts, which
are numbered upwards and Dowawsrds. from the Line of
Level, by Fives and Tens to Fifty, on either fide; which Di-
vifions, are called the Scale,. ° : A 'y

There is alfo on the fame Sight, another fort of Divifion, re-
prefenting, the Hypotemufal Lines, of the fime Square, as Ihey
increafe by, Units, and ‘are likewife numbered upwards, and
duwnward,sr; from the Line of Level, from 1 to 13, by 1, 2,
3, €« Sometimes, fignifying 101, 102, 103, &+ Thefe Di-
vifions fhew how much any hypotenuf:l or flope Line drawn
over the fame Square, exceedeth the direct Horizontal Line,
being the fide of the fame Square.

On this Sight, there is a third fort of Divifions, Reprefent-
ing the Degrees of a Quadrant, (or as many as the fame Sight is
capable to receive, which are about 25,) numbered from the
line of Level, upwards and downwards, by Fives and by Tens
to 25: which Divifions, are called the Quadrant. to -

Unto this Inflrument, as unto all others, belong thele necef
fary Parts, as the Socket, the Staff, the Box, and Needle, &,

9 According to this Defeription have Plein Tables formerly
been made: Butif unto it be added thefe additional Parts,
and  Alterations, ( which make it lefs cumberfome,  then
before ) it will be the molt exa&, ablolite and univerfal
Inftrument for a Surveyor, that was ever yet invented..

Firft, Let the Trame be fo fitted to the Table, that it nay
go on ealily, either fide being upwardsy fo that as one fide is
divided into equal Patts, (as-in the Defeription ) the other fide
may have projetted upon it the 180 Dearees of a Semicircle,
from a Center noted in the Supetficies of the Table : which De-
grees muft be numbred from the left hand towards the ri ht,

("when
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(when the Center is next to you) by fives and tens, to 180 s and
then beginning again, fet 150, and fo fucceilively to 360. Thefe
Degrees, thus inferted, are of excellent ufe in wet or ftorm
Weather, when you cannot keep a fheet of Paper upon your Table,
either in refpect of Rain or Wind,  Alfo thefe Degrees will make
the Plain Table to be an abfolute Theodslite ; fo that you may work
with thefe Degrees as if they were the Degrecs of a Theodolies.,

Secondly, Upon the Index or Rular before fpoken of (inftead
of the Sights before defcribed) let there be placed two Sighis, both
of one length, and back-fighted ; one having a Slit below, and a
Thread above, and the other a Slitabove, anda Thread below, fer-
ving to look backward and forward at p[eaizure,wirhﬂut turning about
the Inftrument, when the Needle is at quict. The Expedition
that thefe Back-fishts will make will beft appear by Pradtice ;
for ufing thefe, you {hall need (in going about a F 1eld) to plant

r Inftrument but at every fecond Angle.

Thirdly, For the ready taking of Heigths, and the reducing of
the Hypotenufal to Horizontal Lines, of Hills, and in taking of
Aleitudes, (inftead of the Divifions on the Sights before mention’d)
fet there be projefted a Tangent Line alon% the fide of the Rular,
whofe Divifions muft touch the very Edge thereof 3 fo that a Label
or Rular of Box or Brafs, which is hanged on a Pin fticking in the
fide of one of the Back-fights, and havinlg another fmall Sight at the
End thereof, may move juftly along the fide of the Index. Then (the
Inftrument ftanding Horizontal) if you look thro® this fmal] Sight,
and by the Pin on which the Labe haniﬂth, move the Label to
and fro, till you efpy the Mark you look at, then will the Iabel
thew you what Degrce of the Tangent-line is cut thereby. This one
Line thus projedted upon the fide of the Rular, performeth all the
Ufes of thofe divided Sights, and is far better, and lefs cumber-
fome than them or a Quadrant, (fuch as | formerly defcribed in
Planometria ) becaufe the Degrees are larger. This line of Tan-
gents is projedted on the Index from the foot of the farthermoft
Sight, all along the Rular, to the foot of the nethermoft Sight,
and up the (ide thereof, and is numbered from 1 to 90, by 10, 20,
30, 40, 50, €. ending at the foot of the firthermoft Sight, from
whence the line proceeded.

The ufe of this line of Tangents, in taking of Heights, is fhewed
in the fourth Book, and ufed with the Tables of Sines and Loga-
rithms, treated of in the third Book without which Tables, (or
fomething equivalent thereunto) this Line of Tangents will be of
little Ufe. Therefore it will be convenient to have upon the In-
dex of your Table, the Lines of Artificial Numbers, Sines and
Tangents, by which you may work any proportion required very
fpeedily and’ exadtly ; fo that if you are dcﬁimre of your Tables,
thefe Zines will fuﬂltcientl help you.

Now, when I come 1o fhew you the Ufe of this Line of Tan-
gents, with the Tables of Sines and Logarithms in the refolving
of Triangles, T will alfo (hew you how to perform the fame Pro-

pofitions
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pofitions by the Lines of Artificial Numbers, Sines and Tangents :
And thefore I would advife every Man to have thefe fo neceflary
Lines upon his Index alfo, and the Numbers and Sines back to
back, on the fame common Line.

Fourtbly, Unto this Inftrument alfo belongeth a Box and Nee-
dle, '.Vhicf‘: is to be faften’d to the fide of the Table, by help of
two Screws ; fo that it may be taken off and put on at pleafure.
In the bottom of this Dox muft be placed a Card, divided into
360 Degrees, number'd (if you pleafe) after the ufual manner,
from the North Eaftward : But the Card,by which all the Examples
in this Book were framed, was number'd from the North Weft-
ward, by 10, 20, 30, &% to 360, contrary to the common Cu-
ftom. But the beft way of numbering will be from the North and
South, towards the Enl)i and Weft, by 10, 20, 30, & to go, at
the Eaft and Weft Points.

There belongeth alfo to this Inftrument, a Socket of Brafs, to
be fcrewed on the back-fide of the Table, into which muft be put
the Head of the threelegg'd Staff.  This Staff ought to be joined
in the middle, fo that it may be the more portable. For the Soc-
ket it may be a plain one, or rather a Ball-focket 3 for by help
thereof, you may place the Table (or any other Inftrument) either
Horizontal, Vertical, or in any other Pofition, without altering
to Legs of your Staff when once fet.

q Nore, That the Inftrument, (if made according to thefe Di-
rections) is the moft abfolute Inftrument for a Surveyor to
ufe; a {fmall Figure whereof, all the Parts thereof heing put
together, may be feen in the Diagram or Scheme, at the end
of this Sccond Book annexed.

ST WA LA N IR SRR

CHAP. VIL
Of Chains, the feveral Sorts thereof,

OF Chains there are divers {orts ; as namely, Foot-Chains,
cach Link containing a Foot cr 12 Inches, and fo the whole
Pole or Perch will contain 16: Links or Feet, anfwering to the
Statute Denomination.

Some Chains have each Pole divided into ten equal Parts, and
thefe are called Decimal Chains : And this grofs Divifion may
be convenient in fome Pradtices.

The Chains now ufed, and moft efteemed by Surveyors, are
efpecially two: Namely, that generally ufed by Mr. Ratbborn,
which -hath every Perch divided into 100 Links ; and that of
Mr. Gunter, which hath four Poles divided into 1co Links 3 fo

that
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that cach Link of Mr. Gunter’s Chain is as long as four of Mr.
Rat bborn's 5 and 50 Links of this Chain is two Pole, 25 one Pole;
and 75 three Pole.

Now, becaufe thefe Chains are moft efteemed of and ufed by
Surveyors, I will therefore make a general Delcription of them
both, leaving every Man at liberty to take his choice:

1. Of Mr. Rathborn’s Chain.

HE Chain which Mr: Rathborn ordinarily ufed (as himfelf

faith) contained in length two Statute Poles or Perches,
each Pole containing in length 16 4 Feet, which is 198 Inches:
Then each Pole was divided into 10 equal parts, called Primes;
every of which contained in length 1973 Inchess Again, every of
thofe Primes was fubdivided into 10 other equal parts, called Se-
¢onds 3 fo that EFEI% of thefe Seconds contained in length 1% In:
ches ; fo that the Pole, Perch, Unite, or Commencement (as he
calijth it) was divided into 100 equal parts or Links, called Se-
CONGET.

This Chain being thus divided and marked, you have every
whole Pole cqual to tem Primes, ot 100 Seconds 5 every three-
quarters of a pole equal to feven Primes and an half; or 75 Se-
conds y every half Pole equal to five Primes, or 50 Seconds ; and
la{tl‘{:ﬂ quarter of a Pole equal to two Primes and a half, or

{3 .

95 .
II. Of Mr. Gunter’s Chain:

S every Pole of Mr. Rathborn’s Chain was divided into 100

. Links, fo Mr. Gunzer’s whole Chain (which is always made

to contain four Poles) is divided into 100 Links, one of thefe

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

Chzin be made according to the Statute, each Perch to contain 16 .

Feet ; then each Link of this Chain will contain 7 Inches, and % of
an Inch, and the whele Chain 792 Inches, or 66 Feet.

In meafuring with this Chain, you are to take notice only of
Chains and Links, as faying, fucha line meafured by the Chain,
contains 72 Chains 48 Links; which you may exprefs more briefly
thus, 72, 48. And thefe are all the Denominations which are ne-
ceffary to be taken notice of in furveying of Land. ;

For the ready counting of the Links of this Chain, there ought
to be thefe Diftin@tions ; namely, in the middle thereof, which is
at two Poles enid, let there be hanged a large Ring, fo is the whole
Chain by this divided into two equal Parts. .

N Secon d{i’}
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Secondly, Let each of thefe two parts be divided into two other
equal parts, by two other the like Rings ; fo fhall the whole 2
Chain be divided into four equal Parts or Perches, each Perch
containing 25 Links. .

Thirdly, At every ten Links let be faften'd a leffer Ring than
the former : And laftly, at every fifth Link, (if you pleale) may
be faften’d other Marks : So by this means you fhall moft eafily
and exaétly count the Links m}’ Ejur Chain without any trouble.
The Chain being thus diftinguithed, it mattereth not which End
thereof be carried forward, becaufe the Notes of diftinion pro-
proceed alike on both fides from the middle of the Chain. Bue
it is very convenient, and 1 always ufe it, to tic at my middle
Ring a good large Rag of fome light-colour'd Cloth, and at the
two other great Rings, two other leffer Rags of fome other Co-
lour ; for in long Grafs, or the like, the Rings are not to be feen:
And a great Advantage youw’ll find in your counting, by means of
thefe Rags. '

9 Here Note, That in the Examples in this Book, the I ines
are fuppofed to be meafured by this four-Pole Chain of Mr.
Gunter, it being the beft of any other. The manner how
to caft up the content of any Plot meafured therewith, fhall
be hereafter taught in its due place.

Cantions to be obferved in the ufe of any Chain.

N meafuring a large Diftance with your Chain, you may cafu-
ally miftake or mifs a Chain or two in keeping your Account,
from whence will enfue a confiderable Error : Alfo in meafuring
of Diftances, (when you go not along a Hedge fide) you can hardly
keep your Inftrument, Chain, or Mark, in a right line, which if
you do not, muft neceflarily make your meafured Diftance greater
than in reality it is. For the avoiding either of thefe Miftakes,
you ought to provide ten {mall Sticks or Arrows, which let him
that leadeth the Chain, carry in his Hand before, and at the end
of every Chain ftick one of thefe Arrows into the Ground, which
ler him that followeth the Chain take up, fo going on till the
whole number of Arrows be fpent ; and then you may conclude
that you have meafured ten Chains, without any farther trouble:
And thefe ten Chains (if the Diftance you are to meafure be large)
Buu may cill a Change; and fo you may denominate every large
iftance by Changes, Chains, and Links.” Or you may, atthe end
of every ten Chains, fet up another kind of Sticlz; by which
(ftanding at the Inftrument) you may fee whether your Eye, the
Stick, and the Mark to which you are to meafuure, be in the right
line or not, and acmrdinglg guide thofe that carry the Chain,
with the more exactnefs to dire& it to the Mark intended, And,

that
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that no Miftakes may be made by thofe thaf tariy the Chain, let
them be made to underftand (or look thiereafter your felf) the
following Directions.

Direttions for thofe that carry the Chain.

E T the former Man which leads the Chain, befure to lead
I‘_; ftrait in a line from the Place where he that hath the
other end of the Chain begins to meafure, and the Work to which
ﬂ:-u are to meafure, which for his Guide herein he hath thefe
elps : Suppofe 1\(E:m were to meifure from A to B. Let
the hindermoit Man ftanding at A, guide the foremoft right B
in a Line fo B ; and at the fitft Chain’s length, let the fore-
moft prick down a Stick (or Wire) to which, when the
hindermoft cometh, let him take up : And all the way af-
terwards, let the hindermoft guide the foremoft, and the
foremoft cthe hindermoft : For, if the hindermoft fee the
foremoft right in a Lire between him and B, and tie fore-
moft {ee the hindexmoft in a right Line between him and A,
then are they both in the right Line between A and B¢
Then, to go forward, let the fore-man take all the Ten
Sticks, and tell them at the beginning and ending of every [,
Change, (for the moft common Miftake is, the loofing, or ||
mifs telling of a Stick or Wire) and tnnzv all of them, fave |
one, in his left-Hand, and that one, and the Chain’s end
in his right-Hand; and let him go on in a ftrait line .1
towards B, not looking behind him, till he feel the Chain
check himj then ftick down that Stick, and away as faft
as you canj and as you go, fhift another Stick, or Wire,
into your right-Hand, to -be ready to ftick down at the
Chain's end ; in the mean time the hinder-Mar holding
the Chainin his Right-hand ; let him look that it be not
- tangled, and go on till he come to the next Stick, and
then clapping the end of the Chain to the Stick, let him :
take it up with the fame Hand that he holds the Chain with, and
away after his Leader : And when all the Ten Sticks are run out,
and you are not yet at the end of that Station (that is, not come
to B,) let the fore-Man run one Chain more, holding flill the
Ring in his Hand, and at the end thercof fet his Toe, there ftand-
ing flill, and let the hinder-Man take up the tenth Stick, and hold
that in one Hand, and the other nine in the other, and deliver
the nine to the Fore-man, fetting his Toe to the Fore-man’s, and
let the Fore-man count the Nine; and if they be right away for-
ward, but if they be not, you muft meafure that Length again,
and feck the Stick, for you know not which of you loft it; and
thus go on to the End.

How
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Huw to reduce any namber of Chains and

Links 7uto Feet.

N the pradtice of many Geometrical Conclufions, as in the ta-
I king of Heights and [gi'ﬂ:mces hereafter taught : As alfo in the
mealuring of Tofts of Ground, Ground-plots of Houfes, Yards,
Gardens, €. it is requifite to give your Meafure (in fuch Cafes)
in Feet or Yards, and not in Poles or Perches: Yet becaufe your
Chain is the moft necefliry. Inftrument to meafare withal, I
thought it convenient in this Place to fhew you how to reduce
any number of Chains and Links into Feet, which is thus,

Multiply your number of Chains and Links together as one
whole Number, by 64, cutting off from the produ& the two laft
Figures towards the Right-hand, fo fhall the reft of the produd
be Feer, and the two Figures cut off fhall be hundred parts of a Foot.

EXYAMPLE

Let it be required to know how many Feet are contained in five
Chains, 32 Links. Firft, fet down your five Chains 32 Links, as is
before taught, and as you fee in the firft Example, with 2 Comma
between the Chains and Links : Then multiplying the five Chains,
32 Links, by 66, the Produ& will be 35112, from whicls, cut off
the two laft Figures towards the Right-hand, with a Comma, then
will the Number be 3571, 12. which is 351 Feet, and -2 parts of a
Foot, or 351 Feet, one Inchand a half ; and fo many Feet are con-
tained in five Chains, 32 Links.

Example I. Example II,
5,32 9,5
66 66
3192 5430
3192 5430
e —
351,12 597, 30

But let the number of Chains be what they will, if the number
of Links be lefs than 10, as in the fecond Example it is 9 Chains, -
s Links, you muft place a Cypher before the 5 Links, as there you
fee, and then multiplying thar Number (viz. g, 058 by 66, the
Produd will be 59730, from which taking the two laft Figures, there
will remain 597 Feet, and 2 parts of a Foot, which is 595 Feet,
one quarter, and half of an Inch. The like may be done fgr any
other number of Chains and Links whatfoever.

According to thefe Examples is made the Table following,which
fheweth how many Feet are contained in any number of Chainsand
Links, from five Links to eight Chains, for every fifth Link, which
is fufficient for ordinary Ufe. By which Table you may fee, that
in 6 Chains 40 Links, is contained 422 Feet, and -£ parts of a
Foot: Alfoinfive Chains 55 Links, is contained 366 Feet, and £
parts of a Foot: And fo of any other. A
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A TABLE fhewing how many Feet and parts of a Foot, ate
contain’d in any number of Chains and Links, between five

Links and eight Chains.

| O f by

2,'3

4

5

6

7

66,-:51

15 P-Qﬁ Tis2
20, 13,20/ 79,2
25, 16,50/ 83,5
3o 19,83 85,
35 33-”"" 39,1
40 26,40 91,
45| 29,72 95,7
59 33,00 99,0
55| 36,30102,3
60 319,60 1056
65| 42,90108,9
70| 46,20112,2
gi 49,50115,5
of 52,80118 8
85 5&,:a‘r121,1
99| 59,40[125,4
95} 62,70

]

I

I
I
¥

I

168,30
171,60

191449
1:8.72l194,70

32 ,nol..l 98,

3.3 Fﬁ.iﬂlﬂ-;ﬂ::m,g
19{ 6,60 72,60138,60204,6
141,99207,
121142
21455
of217,8

55,I0(22 1,1

58,400224

G 5400

74190

84 89

137.7

249,9
78520024420

264 .00
267.390333»3
273.9¢(139
277.25054352
280,50
283,8013.49,8

290

25749323,
15::1.?0[ 326,70

193.793 59,
331,00297,00363,00
234:39300,30366,3
13?:53303:5
306,90372,9

36046

1io00}96 ,0:.‘:445 2,08
01399,301399,30
136,60[402,60/168,60
519947 1,99
9,20/475,20
346,501412,50'478,50
t15,80481 8o
287,1 353,1c(419,10 485,10
356540/422,40 488,40
$25,79491,7

$29,00495,00
}32,39498,30
135,60 501,60
38,90 504,90
310,20376,20442,20508,20
81,500247,50313,50'379,5¢
150,10316,80382.8¢
88,100254, 10320 10386,10|452,10518,10
1382,40045 5,40 521,40
192.73{158,70 § 24,70

0

a

455051150
148,80 514,80

To this Table I will add this ufeful and neceffary Table of
Mr. Gunter's enlarged, which fheweth how many fquare Inches,
Feet, Yards, Paces, Chains, & are contained in a fquare Acre

of Land.
Length in
; Inch Links Feet | Yards Pérch |C-:na Acre M
{Inch. i 292 | 12 36 6o ] 198 |79z Fp_:.;rﬂggﬁr
,._DE 62.726 | 1 Lgi15 | 456 | 7.575 | 25 |100}iooo] Sooo
\Feet Iyg | 225 __I_ 3 5 16. § 5;-5 66o| 528
gkﬂ_fi 1296 [20.755| o T | 166 5.50 | 22 | 220 1760
GPce | 3600 | 57.38¢ 25 (278 | 1 | 33 |32 132 ro5e]
Perch] 39204 625 272.25 | 30.25 |10.89 . |4 |40] 320
qir. 627264 | 10000 | 4356 ‘4.34. 174 24 ; 15 I ; 8o |
il:_l'i. 6272640 | 1oooo | 43560 | 4842 i7g2. 4| 160 | 10| 1 | 8
\Mile kot 1485600l54000000]27878400] 3097600 1151361102400 16400 640| 1
0 By
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number'd by 10,20, 30, 40, & 2180, from E by G to-F; and the
fame way alfo from 180 to 360, as you fee done in the Figure
‘the pumbers of the firflt Semi-circle from co to180, being for the
‘Eift-fide of the Protraéior, and the other numbers from 18c, ro
360, ‘for the Wed-fide. 3
Now you are to note, that the line A B, always reprefenteth
the Meridian line, and is fometimes noted with the Letters S and
N, for South and North : but then’it is'neceflary that the Pre-
traldor be divided on either fide the Plate, which this double
numbering avoideth 3 for the line A B being taken for the Meridi-
an in general, the Semi-circle of the Protraffor may be turned
any way, (either upward or downward) and fo one Semi-circle
being divided will be fufficient. Yet if any Man be defirous, he
may have it made according to his own Fancy: But this manner
of numbring (in my Opinion) s the beft, it being moft agree-
able to your Inftruments. But if ‘you ufe the Circumferentor,
Theodolite, or Perambulator, your Protraifor were beft to be a
whole Circle, numbered like to your Inftrument.  And this pum-
bring you are to take particular care of when you buy.

II. Of a Square Protractor.

(Fig. 2.)

§ "HE Protraflor confifteth of a picce of thin Brafs, in form of
a reftangled Parallelogram, upon which, at the diftance of
an Inch, draw the line E F, parallel to C D ; which line di-
vide into two equal parts in the point G, for the Center : From
which Center, let the fides EA, AB, and BF, be divided by
lines iffuing from the Center G, into 180 Degrees, and numbred
by 106, 20, 30. 40, &¢. 10 180 5 and back again from 180, to 360,
li;n EIJ refpecls as 'the Semi-circle in the other Prorrador was nume
§ Now, becaufe that in protradting (many times) the Paral-
lels will fall off fyuur Paper or Parchment, fo'that you muft add
a piece thereto for the prefent, there is in the Protracfor, the Pa-
rallelogram 1 MO L, cut quite out, that you may fee your Work
through ; and cither fide of the narrow flip of Brafs which is cut
out, namely, I'L and M'O, muft be divided into the fame parts
with the fides E A and B F, by a Rular laid from fide to ide ;
and thefe two fides muft be numbred by 10, 20, 30, G, 25 far
as they will extend. '

To this Protrador (if you pleafe) you may have added upon
the edge CD, a Scale of any equal part, as of 1o, 13, 20, 24, OF
30, inan Inch. The Profraifor thus made is very convenient

Ufe, and much exceedeth the other before deferibed,

To
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To ufe with your Protrafior in protradting, you muft provide
a fine Needle, put into a picce of Box or Ivory neatly turn-
ed: This will ferve to fix in your Center, note your Degrees,
and other Ufes in drawing your Plor, and is called "2 protrading
Pin.

200 B o R e I x, . K Bx 2 FRBB o v,
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Of Scales.

(Fig. 3.)

OR the ready laying down of Lines and Angles, according
F to any afligned antity, you muft provide divers Scalee,
the Scales now ordinarily ufed by Surveyors are principally two:
Firft, Of equal parts, for protradting of Lines; and Secondly, Of
Chords, for the protratting of Angles. Unto thefe may be added,
Thirdly, A Diagonal Scale, which is (indeed) no.other than a
Scale of equal parts more fcrupuloufly divided. If you defire 2
convenient Scale, let it be made in this manner, to contain in
length about 8 or 9 Incches, and in breadch one inch and a quar-
ter. On one fide thereof let be placed divers Scales, as of 10, IT,
12, 16, 20, 24, and 30 in an Inch.

9 Here is to be noted, that when I fay a Scale of 12 in an Inch,
you are to underftanp a part of a Line divided into 10 e
ual parts, 12 of which parts would make an Inch; and
313 like is to be underftood of any other number of equal
parts whatfoever. :

On the fame fide of the Rular let be placed a line of Chords
extended up to go, and numbred as you fee in the Figure, by 10,
20, 30, € to go. This Scale will be of good Ufe for many
puz{mfcs 5 as to divide the circumference of a Circle, and to pro-
tratt Angles in fome Cafes, better than the Protraéor.

On the other fide of the Rular let be drawn a Diagonal Scale,
of 10 in an Inch, which will be an excellent Scale for long Plots;
out of which you may very well take the hundredth part of an
Inch. And this Scale will agree with your Four-pole Chain
exceeding well ; for, as your whole Chain contains 1co Links,
fo each Inch of this Scale contains 1co parts; fo that out of it

you
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SURVEYOR.

The Thud Boo K.

= 3

In Two Parts.

The JRGUMENT.

g | 'ff.;_’| JEL[' whereof is prmnpa[.{y Trigo-
Sscopden| nometry, or the meafuring of Trl-
angles. Now, forafmuch as the
. Art of meaﬁ#rfng Heights and Diftances, and
plotting and protracting of Land, and all fuch-
like Imeal and fuperficial Dimenfions, is ground-
edupon the refolution of Plain Triangles, 1 hold
2t conventent (before I come tothe prailice of Sur-
veying, or t0 fbew the Ufe of any Inftrument zn
taking of Heightsand Djﬂances)ta ay fomething
concerning PlainTriangles, (at leaft, [0 inuch as is

weceflary for a Surveyor to know) although that
Subject
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Subjet be Fandled at large by diversable Ma-
thematicians already, whofe W orks are extant,
viz Pitifcus, Snelius, the Lord Napier, Mr.
Gunter, Mr. Norwood, Mr. Gellibrand, &.
Of which Subject 1 fball fbortly bave a Treatife
extant, fhewing the refulution of Vriangles both
Plain azd Spherical, with the Applicationthere.
of inthe praclical partsof theMathematicks,as zn
Geomery,Aftronomy, Navigation, Dialling,
Fortification, &c. Now, becaufe the readieft
way of refslving Triangles, 25 by Sines, Tan-
gents, and Logarichms ; Lhavetherefore added
brief Tables for that purpafe; viz. A Tableof
Sines and Tangents to every tenth minvte of the
Quadrant, and a Tale of Logarithms, from 1,
to toco. By which Tables may be refolved all
Cafes bothin Right-lined and Spherical Trian-
gles. But in thes Place I have made choice only
of fuch Cafes, and other ufeful Problems, which
are of moft frequent ufe 1n the Praftice of Sur-
veying, omitting divers others to which thefe.
Tables are fubfervient. Aud of [uch as I bave
chozce of . (in refpelt of the brevity of the Tables)
I have fhewed how they may alfo be peyformed
by the Lines of Artificial Numbers, Sines, and
* Tangents, before [poken of in the defcription of
the Index of the Plain Table zn the laft Book ;
and therefure a Surveyor ought in no wife to be
without them, but cught always, when be is en-
ployed in Surveying, to have either thefe Lines
or the Tables at hand.
OF
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Shewing the Ufe of the Tables, and Lines of Artificial Sines, Tan-
gents, and Logarithms, in the Solution or Dimenfion of Plain
Triangles, and in other ufeful Problems pertinent to the Art of

Suruging+
S
CH R POL

T'he Explanation and Ufe of the Table of S1NEs.

z]] Efore I come to the menfuration of Triangles, and
- to the performance of other ufeful and neceffary
Problems in the Art of Surveying, it will be ne-
(24 (SN NGy ceflary to explain and fhew the Ufe of the Tables
!iu =® /W of Sines, Tangents, and Lagarithms following; by
(PFEENe| by which Tables, the fides or angles of right-lined
riangles, may be readilgeand exaltly meafured;
fo that in any plain Triangle, if there be any three parts there-
of given, a fourth may be eafily difcovered. ' b
1€
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The Table of Sines and Tangents, confifteth of rwice three Rows
or Columns; the firft whereof theweth the Degrees and Minutes
of the Q:mcimnr, having over the Head thereof, thefe two Let-
ters, D. M. ftanding for Degrees and Minutes, In the fecond and
third Columns, are the Artificial Sines and Tangents, anfwerin
to every Degree and roth Minute of the Quadrant, having the wor
Sine over the Head of the Sines, and the word Tangmr over the
Head of the Tangents. The Ufe of which Table will appear by
the folloing Propofitions. '

6 2SR5 A 25 ZS S U RS I Al 2 2 S S S A S 1S
PROP L

Any Degree and Minute being given, to find the
Sine or Tangent theresf. '

[rft feek the Degree and Minute you defire the Sine or Tangent

of, under D, M. the Degrees under the Letter D. and thegMi-
nutes under the letter M. and right againft it, in the next Column
towards the right Hand, under the word Sine, or Tangent, you
fhall have youg Defire.

EXAMPLE L

Suppofe it were required to find the Sine and Tangent of 20
Degrees. Firft, You muft feek 20 in the firft Column of the
Table under D. M, and right againft 20, in the fecond Column,
under the word Sine, you fhall find g, 534052, which is the Sine
of 20 Degrees: And in the next Column under Tangent, you fhall
find g, 56107, which is the Tangent of 20 Degrees,

In the fame manner you fhall find the Sine of 50 Degrees, to be
9,884254, and the Sine of 76 Degrees to be 9, 6869043 And the
Tangent of 50 deg. to be 10,07619; and thcgi‘angent of 76 deg.
to be 10, 60323,

EXYAMPLE I

Let it be required to find the Sine and Tangent of 40 degroes
30 minutes. Firft I{uu muft find 40, 30 (which is 40 degrees 30
minutes) in the firft Column, under the letters D. M. that is, 40
under D. and 30 under M. and againft it you fhall find 9, 812544,
which is the Sine; and 9, 93150, which i the Tangent of 40 de-
grees 30 minutes, i :

Alfe
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Alfo the Sign of 62 degrees 10 minutes, will be found to be
9, 946604 ; and the Tangent 1027738, and the Sine of 85 de.
grees 30 minutes, will be 9,999189. ‘and the Tangent 11,21351.

And in this manner may you find the artificial Sine and Tangent
of any Number of degrees and minutes expreffed in the Table.

e o R R LT R
PROP IL

Any Sine or Tangent being given to find the
number of Degrees and Minutes thereunto be-
louging.

EXAMPLE.

ET g,866470 bea Sine given, and let it ‘be required to find
"~ the degree and minute of the Quadrant anf wering thereunto.
Firft feek in the fecond amongft the Sines, for 9,866470, and a-
gainft it (on the left Hand) you fhall find 47 degrees 20 minutes,
which is the Arch of the Quadrant anlwering thereuntos ;

Again, let it be required to find the Arch anfwering to this
Sine 9, 821264, Having found 9, 821264 in the Second Column
under the word Sine, againtt it you fhall ind 41 degrees 30 minutes,
and that is the arch or degree belonging thereto,

Alfo, if the Tangent 9.6c641 were given, the Degtees and mi«
nutes will be found to be 22 degrees : And 10.47969, will be
found to be the Tangent of 71 de 40 mine

9 But in cafe you have ‘a number given which you cannot ex-
aily find in the Table, you muft then, inftead thereof take the
neareft int the Table: As if your Number given were 9, 675359,
if you look in the Table of Sines for this gI\Tuuﬂ:w:r', it cannot be
found there ; but the neareft thereunto is 9,676328, which is the
Sine of 28 degree, 20 minutes, which you muft take inftead there-
of. But thefe Tables being only to every tenth minute, are of
fufficient extent for any thing belonging to Surveying: Thofe that
defire more exadtnefs, mufk repair to fuch Books which have thefe

Tables at large, of whicl there are divers in feveral Volumes eafie
to be had.

R The
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The T arvE of Sines and Ihﬂgenti.
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The TabiLe of Sinesand Tangents.
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CHAP IL

The Explanation and Ufe of the Table of

lLogARITHMS

H £ Tuble of Logarithms following confifteth of two Rows

or Columns, the firft of which, (namely that towards the
left Hand, having the word Num. at the Head thereof ) containeth
all abfolute Numbers increafing by an Unir, from 1 to 1000

In the other Columns are placed the Logarithms of thofe abfo-
lute Numbers. ) .

By this Table the Logarithm of any abfolute Number under
1000 may be readily found : Or if any Logarithm, whofe abfo-
folate Number exceedeth not 1cco, be given, this Table will plain-
ly difcover what abfolute Number anfwereth thereunto. The Ufe
of this Table will appear by the Propofitions following.

B A A2l A i Al sorsais sttt
PROP L

A Number being given, to find the Logarithm
' theregf.

ET it be required to find out the Logarithm of 223. Firlk
feck 223 in the firft Column of the Table, under the word
Num, and againft it, in the fecond Column, you fhall find 2,34830s3,
which is the Logarithm thereof.
Alfo, let it be required to find the Logarithm of 62g: If 1{(:11
feek 629 in the firft Column, againit it, in the fecond, you fhzll
find 2,798651, which is the Logarithm thereof.

!t.!c!-..é}.#,’:}.iﬁéiiiiiiiiiﬁiiiiiﬁiihk!!kiik -
PROP IL

A Logarithm being given, how to find the ab-
folute Number thereunto belonging.

ET 2731589, be a Logarithm given, whofe abfolute Number

you may requires You muft firft feek this Number in the
fecond Column of the Table, under the word Logarithm, againit
which you fhall find 539, which is the abfolute Number anfwering
to that Logarithm.

§ But in this Table, as in the Table of Sines, if you cannot find
the dire® Logarithm which you look for in the Table, you
muft take the nearelt thereunto. %

e
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. = : - 4
The T aArvE of Logarithms.
Nienz. T.Iagwirﬁ- ifﬁw -&gw&, Num. Logarich.
1  0,000000 5.1 1707570 101  2,004321
2 ©301030 §2 |1,716003 102 | 2,008600
3 |O77IRI §3 |1724276 103 | 2;012837
4 0,602060 54 |13732394 m;':m:;.ra%g
5 ]c:,ﬁpﬂp?u' 55 |1374036 106 | 2021189
6 oy778141 6 1,?43133 104 |2;,025306
g 'e:845098 55 1,755875 107 | 2,020384
8 o,903090 58 [1,763428 108 | 2,033424
9 0954242 ;9 1,7708¢2 109 | 2,037426
10 |1,000000 60 1;;53151 110 |2,041393
11 |1,041393 61 |1,785330 Irt :,045;13
12 [1,079181 62 :,;p;;p; 112 |2,04921
13 |L11394 63 [1:799341 113 | 2,063078
14 |1.14612 64 061 114 | 2,05609%
14 |1,176091 65 1, ug:; 11§ |2,060698
16 |1,204120 66 |1,819544 116 |2,064458
17 |1,230449 67 |1,826075 117 | 2,068 186
i8 |1255272 68 |1,832509] 118 | 2,071882
19 {1:278754 69 |1,838849 119 | 2:075547
20 (1,30103: 70 |1,845008] 120 | 2,079181
11 |L.3z2219 71 |1,851248 121 | 2,082785
22 1,3434:.% 72 |1,857332 122 | 2,086359
23 (136172 73 [1,863323 123 | 2,08990%
24 |1,380211 74 |1.869232 124 | 25093422
25 11,397940 75. |1:875061 125 | 2,096910
26 (1414973 76 [1,880814] 126 | 2,100371
27 15431367 77 (1886491 :zg 2,103 804
. 28 |n447158 < 28 11,.89200 "128 | 2,107209
! 29 |1,462398 g 18972 7 129 | 2,1 10489
30 |Ig47712I ;903089 130 2,113943
31 |1:491362 81 |1,908485} 131 |2,117271
13 I,fcglsa 82 1,013 :g 132 | 2,120§74
23 L8514 83 |1,919078f 133 25123852
L 34 |DI31479 84 11,924279 134 2127105
| 35 |1s544068 85 |1920419 135]2:130334
| 36 |Iy§6302 86 |1:934498 136 2,133539
- 37 [t568202 87 |1,919519 137 £,136721 |
18 |L579783 88 |1,94448; 138 2,139879
39 |Ly9ro6y 89 |1,949390 139! 2,143015
40 1602060 90 [1,954242 Iq.n t2, 1461 28
41 (1612784 91 |1,959041 141 2,149219
4: |L,623249 92 1,963? 8 142 |2,152288
L 43 |1:633468 93 | 1968483 143 | 2,155336
44 |1,643453 94 |1L973128 144 | 2,158362
45 |L653212]. 95 |L977724 145 ! 2,161368
46 |1,662758 © 96 |1,982271 146.1 164352
47 i,ﬁgmyﬂ [ 97 |1,986772 147 i 2,167317
| 48 j1.631241 93 |1,091226 148 2,170262
| 49 |1,690196 99 |1.99563% 149 | 2,173186
' 50 ‘1,608070 Ion l1.oanonol TEm rgenarl
FE s 2 — —_

























LibTIl. TRIGONOMETRY., -
in the former Triangle, the fide A H is the Hypotenufal, HE the
Bafe, and AE the ﬁ?rpﬂlcﬁmfﬂn _ : _

16. In every right-angled Triangle, if you have one of the acute
angles given, the other is alfo given, it being the complément
thereof to go Degrees.  And in the Triangle A H E, fuppofe there
‘were given the Angle AHE 40 Degrees, then by confequence the
Angle HAE muft be so Degrees, which is the complement of
the other to go Degrees. _

17. the three Angles of any right-lined Triangle whatfoever,
are equal to two right-angles, or to 180 Degrees; {o that if inany
righ:?lined Triangle you have any two of the Angles given, you
have the third angle alfo given, ‘it being the Supplement of ‘the
other two to 8o Degrees.

So in this Triangle A B C (/. 3.) if there were given the
angle B A C, 30 degrees, and the. Angle ACB, 130 degrees,
I fay, by confequence, there is alfo given the third Angle A B C,
20 degrces, it being the Supplement of the other two to 8o deg,
For, the two given Angles, A 30, and C 130 degrees, being ad-
ded together, make 160 deg. which being taken from 186 deg.
there remain 20 deg. the quantity of the third Angle ABC.

18. In all plain Tri.’ing?t:s whatfoever, the fides are in propor-
tion one to another, as the Sines of the Angles oppofite to thole
fides. So in the Triangle A B C. the Sine of the Angle A CB,
15 in fuch proportion to the fide A B, which is oppofite to it, as
the Sine of the angle CA B is to the fide B C, which is oppofite

to that angle ; or, as the Sinc of the Angle A B C, is to the oppo-
fite fide AC.

':1-‘:
ey i
g o Y
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CHAP. IV.

Contazning the Dodlrine of the Dimenfion of right-
lined T'riangles, whether Right angled, or Qb-
lique-angled, and the feveral Cafes therein re-
Jolved both by Tables, and alf; by Lines of
Artificial Numbers, Sines, and Tangents.

Hﬂving, in the foregoing Chapters of this Book, explained and
fhewed the Ufe of the Tables of Sines and Logaritbms, and

alfo delivered divers necellary Theorems relating to the menfora-
tion of plain Triangles, 1 come now to {thew how a plain Triangle
may be refolved ; that is, by having any three of the fix parts of
a plain Triangle given, to find 2 fourth, both by the Tables of
. ' Siney
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Sinesand Logarithimns, and alfo by the Lines of Artificial Numbers,
Sines, and Tangents, on the index of your Table; fo that when
-our Tables are not ready at Hand, you may make ufe of thefe
ii!’!ﬁs, which will fufficicntly fupply the want of them, as I be-
fore intimatcd.

g In all the Cafes following T have made ufe but of two Tri-
angles for Examples, one Right-angled, and the other Obligne-
angled : But in either of them I have expreffed all the Varieties
that are neceffary ;- fo that three parts being given in any of them,
a fourth may be found at pleafure. :

The feveral Cafes of a right-angled Triangle will beft appear
when they are employed in the taking of Heights, as 15 thewed in
the next Book; and tae Oblique-angled [riangle for the taking of
Diftances, there alfo raught : So that if the line C A, in the right-
angled Triangle CAB (fiz. 1.) a Tree, Tower, or Steeple, and
that you would know the tleight thereof, you muft oblerve with
your Inftrument, the Angle CB A, and meafure the Diftance BA 5
fo have you in the right-angled Triangle ABC, the Bafe A B,
and the angle at the Bafe CB A: Then may you (by the firft Cafe
following) find the fide C A, which is the Height of the thing re-
quired ; namely, the length of the Line C A, it Tree, Steeple,
or other Object.

&?ﬁa@‘&%ﬁ%ﬁ%ﬁ%ﬁ&%ﬂﬁfﬁ*@&?
Of Right-angled plain TRIANGLES:

CASE L

In a Right-angled plain T'riangle, the Bafe, and

the Angle at the Bafe, being givei, 10 find the
Perpendicular.

IN the right-angled Triangle ABC ( fig. 1.) there is given the
Bafe thereof, B A, oo Feet, and the Angle at the Bafe CB A,
3o deg. and it is required to find the Perpendicular C A.

Now, Becaufe the angle CB A is given 30 deg. the angle BCA
is alfo given 6o deg. it being the complement of the other to 9o
deg. and therefore the angle BCA is 60 deg. Then to find the
Perpendicular C A, the proportion is,

As
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As the Sine of the Angle BCA, 6o degrees, (which is) 9,937531

is to the Logarithm of the Side BA, 400 Foot, (which is) ﬁ,-ﬁomig
So is the Sine of the angle CBA, 30 degrees, (which is) 9,698970

The Sum of the fecond and third Numbers added--- 12,301029
The firft Number fubtracted from the Sum----+ 9937531
To the Logarithm of the fide C A, (which is) 2,363498

The neareft abfolute Number anfwering to this Logarithm is
331 fere, and that is the length of thefide C A, in Feet, which was
the thing required.

A General R v L &,

In all Proportions what foeverwrought by Sines Tangents and Loga-
rithms, you mufl obferve this for a geneval Ruleviz, To addtbe fecond
and third Numbers raf;frbfr, and from the fimof them to fubtral¥ the
Sirft Number ; [o fball the remainder anfwer the Queflion demand-
ed 3 as by the former Work you may perceive, where the Logarithm
of the fide b A 2602059 ( which is the fecond Term or Mtwéﬂ?‘
is added to the Sine of the Angle CB A 9,698 70, (which is the
third Term or Number Y and from the fum of ‘them (“namely, from
12,301029 ) is [ubiratied §,937531, the Sine of the Angle BC A.
which is the firft Number, and there remaineth 2,363498, wbhich is

the Logaritbm of 231 almoft 5 and that is the length of the fide
required in Feet.

. The fame manner of Work is to be obferved in all the Cafes
following, as will plainly appear. -

How to perform the fame Work by the Lines
of Sines and Numbers.

Thefe kind of Proportions are wrought more eafily by help of
the Lines of Artificial Numbers, Sines; and Tangents, on the In-
dex of your Table, or any other Scale, and exaét ehough for any
ordinary occafion. But before we thew how ro ufe thefe Lines,
it is convenient to fpeak of reading or numbering on them; and
firft on the line of Numbers. From the Left-hand to the Rizht-
hand are Divifions of the longer fort numbered 1, 2, 3:4: 5, 6,7.8, 9.
1,23, 4,5,6,7,8, 9, 1. So that the Beginning, End, and Middle are
numbered 1: And whatfoever Valuc'is fet on the firft 1, the fecond
or middlemoft, is 1o times fo much ; and laf¥ 1, an 100 times fo

XL : firlt
much : And whatfoever Value is fet on the {middfe'-g 1, the fame
: : ~moft :
b.§ Value







-
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 hundreds, 2 M
%t&ns, 2then the fifth or longeft Divifion between 3 and 4,

units,

. 350
fignifies % 35

3

Laftly, Between thefle Secondary Divifions are other {horter ones;
\called Tertiary ; in fome Places 1o between two fecondary ones
(as thofe immediately following the middle Figures); and in this
Place the Value of the tertiary ones are cach ;th of the Value of the
preceeding fecondary 5 and in fome places 5 between every fecon-
dary (as thofe immediately following the latter Figure of 2): And
here the Value of the I:rtia? ones are iths of the Values of
the preceeding fecondary : And fo if we imagine one fingle Divi-
fion between each of thefe laft ferziary ones, every one of them
will be Lth of their fecondary ones. In fome Places between the
Jecondary is only one tertiary, whofe Value is 2ths of its preceed-
ing fecondary 5 the other tertiary ones here, are to be fupplied in
the Imagination, as before. -

Therefore to find upon the Line 143, make the fitft 1 ten, and
the middlemoft one 108 5 then of the 9o on towards 2, count till
you come to the 4th fecondary Divifion, which gives the Number
140, Laftly, Count forwards three tertiary Divifions, and there
will be the place of the Number 143. In like manner, to find
the Number 247 ; call the middlemoft 1 an hundred, and fo the
2 following it 200 3 then go on four of the fecondary, which will
give the place of 240: Laitly, Go ftill onwards to 3.and ; of the
tertiary, and you will have the place of 247.

And here note, That the Divifions following the middlemoft
one, are beft to fignify three places of Figures; but thofe that im-
mediately follow the firft 1, to fignify 3 Number of one or two
places; efpecially to a Learner.

And now for the line of Sines : We are to obferve they begin’
a little below one Degree, and run with 2,3,445.6,7,8,9510,20,30,
40,50,60,70,80,90.  And that the Values are not changeable, as on
the Numbers, but fix'd by the Figures annex’d. -

The fecondary Divifions on the Left-hand of 10, denote the parts

; 12 / \\ 5
i o 6 10
of a Degree;, and where there are 4> each fignifies < 15> Min.
g\ Ej'ﬂﬂ f
2 30

of aDegree.  The fecondary -Divifions from 1o upwards (where
they are in Number 10 between their primaty) fignify whole De-
grees; and the rerziary ones between them, denote parts of a De:
gree.

Where
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Wh ere there are but five fecondary Divifions (as fometimes
there are no more between 70 and 8c) each Divifion denotes two
Degrees. s ;

Between 8oand go, there generally is only one Divifion, which
is the 85th Degree.

The Line of Tangents begins as the Line of Sines doth, and
goes on to 45 Degrees ; the Degrees above 45 are fupplied by thofe
below 45, and and ufually numbered backwards. ‘The Places here
are fix'd, as on the Sines, and have not changeable Values, as on
the Number:

For, as inthe preceeding Example, the proportion was

As the Sine of the Angle BC A, 6o degrees,
is to the Logarithm of the fide B A, 4c0 Feet;
So is the Sine of the angle CB A, 30 degrees, -
to the Logarithm of the fide A C 231 Feer féré.

Therefore, if you fet one foot of your Compafles at 60 degrees
in the line of Sines, and extend the other foot to 400 in the line
of Numbers ; the fame extent of the Compafles will reach from
the Sine of 30 degrees to almoft 231 in the line of Numbers, which
is the length of thefide A C, which was required.

Or rather thus: Extend the Compaffes from the Sine of 6c de-
grees, to the Sine of 30 degrees in the line of Sines; the fame
extent will alfo reach from 400, in the line of Numbers, to almoft
231, as -before.

And thus, by thefe Artificial Lines, theWork is much abbreviated,
there being need neither of Pen, Ink, Paper, or Tables, but only
of your Compaflesi—-- And for the working by thefe Artificial
Lines, this 1s

A General R v LE.

if you fet one foot of the Compafles in the firft term of the

Proportion, and extend the other to the fecond term, the fame ex-

tent fhall reach the fame way, either u%wards or downwards; from
the third term in the Proportion, to the fourth proportional Num-
ber fought. g

Or

3
If you fet one foot in the firft term, and extend the other to the
third term, the fame extent fhall reach from the fecond term to
the fourth alfo.
And here we are to obferye not to crofs the Lines, as in the firft
Example was required, if it might be conveniently avoided.

The

S, =
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TRIGONOMETRY

The' Se&mfd Parr.

lelsimsngl) H E Table of Logarithms, or Line of Numbers,are
{50, uF fingular Ufe in caftirig up the Content of any
| Superficies, and for Land-meafuring particularly.
ri Gunter Hath feveral’ lgrb ofitions, like‘unto
hich I will. here infert dwers others, -whicly, will

¢ of fp eéml Ufe in the Pradice of Surveyi
ﬂlewmg you how they may be wrought both ﬁ
{;he Taﬂe of Logaritbms, and ali'u Dby the Lzm: of Numﬁan on the

edge ofyour Index, | 1

_ ﬁnﬁ%ﬁﬁﬁgmmmmﬁm ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ }
1 5

% ;lﬂPRQFELEI\’L ng

The length and breadth of a Rxgbt—aﬂgféd Paral-
lelogram !Jemg given in Perches, to ﬁmf the
Cﬂmmt thereof in. Perches. ;1

_' Pargllelogram ABCD, ;) let the length ABbe 25 Per-
Md e breadth A C t: that mt{ﬁ Eﬁhﬁ, and 8 tenth

Parts of a Perch, and the content in Perdheanm raqund?‘ The
T e% To mehiaggod B
. Pcrr.:h is t I': B tlille breadth in Perch-:h)
. in Perch o
O¢licte 310,'&&% Ptrches.)ﬁ) ek By
il 7
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SURVEYOR

The Pourl:h BGDK In Two PARTS,

.'f'_‘n“_ .-J
nxu_t THE AR(:UMENT

ele 88000 T hath bitherto been our bufine[s
a0 SO to provide neceffary In Il
\Wiza ments, and to learn fuch thin .r
NG which .a neceffity - ought o
0 LN _j;;_ knawn before we enter the F rdd.(
NTTRPR 1 Survey. Being thus pro=
“\J‘ d, we come 10w 20 apply thefe Inftruments,
other things before learned, to Pradtice, and

gyami ways: Firft, in taking of ngo

iftances, whether acceffible or inacceflible ;
_me in Surveying of Land. In this
o 2 im;:g Wark s performd Three feveral ways,

| veral Inftruments, viz. the - P.Ia:u;l
: ‘aiblﬁ, Theodolite, @d’cl.l'cumferentor,

XB T vl













Lib. IV.  Inftrdaments in Surveying. 3

The other 10 Lines are to give the Length when there are any
odd Links befides the Tens, and every other of thefe Lines are
Number'd at the Ends 2, 4, 6, 83 and thofe between them are on-
ly conceived to be Numb. 1, 3, 5, 7, 9, for want of Room.

If by this Scale you would take 5 Chains 64 Links, take from
the long Line markt 4 at the End, the Diftance from the grand Di-
vifion marke 5, to the leffer Divifion markt 6, and that will repre:
fent 5 Chains 64 Links; and if you would have 7 Chains 59 Links,
on the long Line markt ¢ at the End, take the Diftance from the
E;:nd Divifion markt 7, to the lefler Divifion marke 5, you will

ve the Reprefentarive of 7 Chains and §9 Links.

And every of tliele Diagonals are double, one End being a Scale
twice as great as the other: But here we may oblerve, That a Dia-
gonal Scale generally fills up one fide of a Ruler, and can giveusbut
2 Sizes of Scales, and therefore, though it be very exalt, yet is not

fo | as the preceeding.
: !%Ehm is yet one kind of Scale, which for Neatnefs, Eafe and Dif-
patch, exceeds all thofe mentioned ; its Defcription and Ufe will be
in the Appendix. :

Upon the Rular there is (befides the feveral Scales of equal parts)
a Line or Scale of Chords, which is numbred by 10, 20, jo, @,
to 90, and this line ferveth to protra& or lay down Aogles. But
in all the pratice of Surveying, a Protradfor is much, more conveni-
ent; yet g:othﬂr ufes, this line may be very ferviceable, and when
a Protraflor is wanting, itmay fupply that defet. The manner how
to ufe it is thus.

" '3 How to lay down upon Péper an Angle con-
taining any sumber of degrees and minutes,
" by the line of Chords. ok

Draw a line at pleafure, ‘as AB, ( Fig. 16) and from the point
A, let it be required to protrat or lay down an angle of 40 deg.
20 min. e YA TN S
' Firft, extend your Cnm_rﬂﬁ upon’ the line of Chords, from the
beginning thereof, to 6o degrees always, and with this diftance ;
!%mnqlgg‘tbuupm the point A, with the other defcribe the arch
BC: Then with your Compaffes take 40 degrees 20 minutes (which'
is the quantity of the angle which is to be laid down) out of the
line of Chords, from the beginniag thereof 0 40 S 20 M=
nutes; then (the Compafles ing) if you fer one foot thereof
w B, the othier will reach upon the Archto C: Laftly, draw the

AC, fothe angle C AB fhall contain 40 degrees 20 minutes.
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4. Af:y ﬁfg!e i gwr:;:, 0 ﬁyz}? wbér.rzm&;r
" of dfgrfss ar«?g MNLLES 1t containeth...

4B Bl f 4]

Suppol": CAB ( Fig. I-ﬁ} werg.an AEFB[%E}““: ﬂﬂ‘i th!t»-li‘i wera
required to find the quaptiry there af, . Open your, Compilles (a9
betare). to 6a Degrees. of your, Ghord, ﬂﬂd acing aqn¢, Foot in Ay
with. the other deferibe, the Arch GB: Then take, in your Come

fles the diftance C B, and meafuring thal: extent; upqq ehe line of
Chords, from the l;aggmnlnﬁ thereof, you iﬁ&ll find it to reachito 4a
deg ;_ar.a mﬂmt?upes, which is ﬂrﬁqum;ll:l.a}' tbji teqyl;ed Angl:

any Angle given, E‘Il‘ requiree contain. ve 9o Degregs;
rau mauft then protraét i at tw:ce, by, l;akmg* ﬁr}i 4he whele line;
and then the remainder, or dividing the Aogle, into, any two ﬁl’t!
equal unto it, as if the Angle were 159 Degreess, take. 8a and

deg or 99 and 69 deg. &e. or rather, by 1aluir gg, or T'“EI':! ﬁbl(ll'

the ‘Angle be fo much) .andithen the Remainder, /. + p gtlang
10 i

R spEmr o
' .1{; H- ﬂq E-' Il'.,? 1 .E lo siead watnil s

Df the ﬂf& of the Protractor. bt Ay “:
hhnugh *chicf, URs, of the Protraflor may be § é&;q :

the line of Chards laft fpoken of; yer for avoiding
Lines and Arches (which mult otherwife be drawn all over your

| ggmm ich xou § ﬂﬁ* i’ﬂi{‘-’ Pl s Feowredar, ﬁ*ﬂf am"-
IS (O GRIREAY

s Ta Iay dawn &pw E}zy&( an, Aygliwf any
EH#’#U& ﬁﬁfﬁﬂﬁ 50 fg{#&fﬁs snil & Wl

-’H::ﬁ', drawang“hthne at lengith, as AB: t}!‘"’ 1h)' b "E Ty
5 . ‘hqu!_. .34? on ‘:, Pilm.- ‘hﬁ C‘Fﬂ_w ,i: tI‘Iq P{qu JI. i'. :
m.i -_ ﬁqcﬁx ]i"'?'ﬂl' Iﬁi’ ) ) i

fexig L..T.. & I
IF
asﬂh

mm:am greaes.

Here we may nbferve, that the Protratfor here fpokenof, is num-
bred from A towards B, according to the motion of the Sun, and
agreeing to the Numbring cn the Theodolite ; *and therefore, as in
this Example, it lays down an Angle, whole Angular-point is to-
wh L da wards
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wards;ba}}rg];t hlig;g %lf the line CB were g,u.rcn, nd it were

,,,,,

ey %“gm rotri ﬂr.:r%s .L.ma Hﬂ 0 e

}‘ J: Jof aqx’.% |
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i ma&ﬂ Hp Ang]ﬁ Il i Fil‘vrn LR
5 ,iw,ﬁli i, f‘l !-Fﬁ,?ﬁ “]?kﬁ 2050 10 u i 9y o s o o
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A B Pi’ﬂfﬂ DCB‘ Fig. :;-5’ W "“" Jﬂ?ﬂﬂ (2l
lfe‘i‘lll‘ﬂd to find ‘tlg o inm:ir l:ht:r l:E ’f’rr.ii',j r@” éjﬁ
. mult apply the C:m:cr of the Prmrm&ar to the 'pom

idian line or Diameter- thereof directly upon

thall you find the line CB to lalrhju' ]launder 130 De
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{hall think molt converient for the bringing on of the Work which
you intend ; but if you ufe your Inftrument as a Theadalire, then
the Index muft be turned about upon the Center of the Table; for
which purpofe there is a picce of Wire which goes through a {mall
hole of Brafs faftned tothe [ndex, and fo into the Center, by which
means the Index keeps his conftant place, only moving upon the
“Center.

Your Inftrument being thus ordered, you may ufe it either as a
Plain Table or a Theodolsre: But if you would ufe it asa Circumfe-
‘vemtor, you need only ferew the Box and Needle to the Index, and
both of them to the head of the Staff, witha brafs Screw-pin ficted
for that purpofe ; fo that the Staff being fixed in any place, the In-
dex and Sights may turn about at pleafure without moving of the
Staff. And now is your Inftrument a good Circamferentar, nay bet-
tér then that before defcribed in the Second Book.

Alfo, when you have occafion to meafure any Altitude, hang
the Label upon the farther Sight : And thus are you exaétly ficred
for all occafions. v

1

CHAP IV.

How to meafure the quantity of any Angle in the
Field by the Plain Table, Theodolite, and
Circumferentor : and alfo to obferve an An-

* gle of Altstude.

YDU muft underftand, that when I mention the Plaix Table,
‘X or perform any work therebyy that I mean the Table when
it is covered with a fheet of Paper, upon which all Obfervations of
AnFla that are taken upon the Table in the Field, do ag";e&_é-
altly intzdmb%ur:l':gn with thole ?,f tsi; Igigrld;;'-fnlf, but are not de-
a ir quantities; but by their Symmetry or Proportion.
, when I mention the Theodolite, or work by that Inftru-
ment, I do not mean the Theodolite before defcribed in the 2 Chaprer
‘of the 2 Book; but I mean the Degrees defcribed on the Frame of
the Table, which fupplies the Ufe thercof. : o E
Thirdly, when T mention or make ufe of the Circumferentor, 1
ean the Index with the Box and Needle fcrewedto the Seaff.

8§ Fluving thus given you 4 [uffcient Defeription of the fevival Tn-
' Jtruments and sheir Parts, 1 come pow to the Ufe of them, [hew-
- ing how amy Apgle in the Field may be mesfured by any of them.

- How
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I-inw 20 obferve an Angle tn the Field by the Plain
Table, Theodolite and Circumfe-

rentor.
L By the Plain Table.

SUppa[e EKand KG (Fig. 18) to be Hedges, ‘or two fides of
a Field, including the angle EKG, and that it were r¢ uired to
draw. upon your Table an apgle equal thereunto. F#ﬁ, place
our Inftrument as near the angular point K as conveniency will
permit, turning ic about, ’rill the North-end of the Needle hang di-
re@ly over the Flower-de-luce . the Box, and then fcrew the Ta-
ble faft. Then upon your Table, with your Protraéting-pin, or
Compafs point, atlign any int at pleafure upon the Table, and to
thac point apply the edge the Index, turning the Index about up-
on that point, “till through the Sights thercof you efpic a mark fetup
near E, but as far from EK as the Inftrument near K is from EK;
and then with your Protralting-pin, or Compals point, or Black
lead, draw a line by the fide of che Index to the affigned point upon
the Table. Then (the Table remaining immoveable) turn che In-
dex about upon the fame point, and direct the Sights to a mark fet
up ac G, or parallel thereto, that is, fo far diftant from GK as your
Tnftcument is placed from KG, and then by the fide of the Index;
draw another Enf: to the afligned point. S0 fhall you have drawn
upon your Table two lines, which fhall reprefent the two hedges
EK and KG; and thofe lines fhall include an Angle equal to the
Angle EKG. And although you know not the quanticy of this
_Angle, yet you may (by the 1.0r 2. Chapters of this Book) find the
ntity thereof, if there were any need : For in working by this
In@rument, it is fufficient only to give the fymmetry or p ion
of Angles, and not their quantitics, as in working by the ‘
or Circumferentor it is. 'Alfo in working by the Plain Table there
peedeth no Protraétion at all, for you thall have upon your Table
the true figure of any Angle or Angles which you obferve in the
Ficld, in their true pofitions, without any farcher trouble.
" Here Note, That when I fay plant your Inftrument at any Ag-
1 mean, as near that Angle as you can convenieatly come ; and
when 1 fay direct toany Mark in any other Angle; I mean, 2
Et up near the Angle equidiftant from the Hedge with the In-
r

ument.
1L. By the Theodolite.

ET it be required to find the Quantity of the Angle EKG
by the 7Zheodolire. Place your Inftrument at K, laying the

Index on the Diameter thereof ; then turn the whole Inftrumeont a-
: Cc bout,

]
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¢ HAR Y,

Hoiv to take an Inacceffible Diftance at two ftati=
ons, by the three fore-mentioned Inflruments;
and ﬁ{'ﬁ by the Plain Table.

QU are taught in the laft Chapter how to make Obfervation of
any Angle in the Field by the feveral Initruments before men-
tioned, as the Plain Table, Theodolite and Circumferentor ; and alfo
an angle of Altitude by the Index, and the Label thereunto annexs
ed. 1 conceive it now convenient to fhew how all manoer of
Heights and Diftances may be readily gnﬂ e:aE’tH meafured feve-
ral ways, whether they be accelfible or inacceffible. And firlt of
Diftances.
§ You ma remember that I formerly intimated, that the mea-
furing of a Height or Diftance is only to refolve a Triangle ;
{o that when you make any Obfervation either of Height or
Diftance, the Obfervation of Angles which you make are
the Angles of fome Triangle, and the lines which you mea=
fure on the Ground are the Gides of the fame Triangle, and

thefe are the given parts of the Triangle.

The manner how to take a Diftance by the Plain Table, is thus:
suppofe you were ftanding ina Field at R, (Fig. 20) and that at
S were %um: eminent Marlk, (as 2 "Tree, Church, Houfe, or fuch
like) and thatit were 1 uired to find the Diftance berween R and S.
~ Firfl, place your Table at R, and thercon affign any Point at
pleafure, unto which Point apply the edge of your Index, turniog it
about upon that Point, il through the Sights you efpie the mark
at §, and draw a line by the fide of the Index, as R S.

"T'hen in fome other convenient place of the Field (asat Q) leta
Staff or other Mark be erected, and the Table remaining as before,
turn the Index about upon the Point R. ’till through the Sights you
efpic the mark at Q, drawing a line by the fide thereof, as R Q;
fo have you defcribed upon your Table an angle equal to the angic
QRS. Then (with your Chain) meafure the diltance QR; which
let be 176 foot; then rake with your Compafies 176 out of any
Scale, and fet it upoo your Table from R to Q; fo Mll this poiat
Q upon your Table reprefent the mark ac Q in the Ficld,

T his done, fet up a Staff at R, where your Inftrument ftood, and
femove your Table 1o Q, Iayin%thtlndtx upon the line QR, and
holding 1t falt chere, turp the whole Table about, *al) through the
Sights you efpic the mark fet up at your former place of flanding
at R ; then ferew the Table faft, and lay the Index on rhe point
Q, turning it about upon the point Q, il ehrouglf che Sights you

c{pie
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efpic_the mark at S; théen draw a line by the fide of the Index
which will cuc the line RS (ficft drawn) in the point S, £

this means fhall you have upon your Table a Triangle equal to
the Triangle Q R S, the correfpondent fides and angles thereof bes
ing proportionally equal withthofe in the Field, Therefore, if with
our Compaffes you take the leogth of ibe fide R S, and apply that
iftance to the fame Scale from whence you took the fide QR, you
fhall find it to contain 4oo Foot, and that is the diftance between
Rand S. Lkewife, if you take with your Compafles the length
of the line Q >, and apply it to the fame Scale, you find it to
contain almoft 305 5 and fo many Foot is the diltance

9 In this manner may the diftance between any two places be
meafured, although they be fo Situated, that by reafon of Wa-
ter or other Impediments you cannot approach near unto them.
And here Note, That when you take your fecond Station, you
take it fo large if the Ground will permit, that the angle S may
approach to 9o Degrees; for the nearer S is to 9o Degrees, the
more diretly will the point of Interfe€tion be found.

CHAP VI

Homw to take an inacceffible diftance at 1wo fiati-
..ans by the Theodolite. . {'ofs 34

IN the former Diagram, let R and Q_(Fisg. 20) be two Stations,
from eicher of which ir is required to find the diftance to S.
Firft, place your Inftrument at R, hymﬁ the Index and Sights
the Diameter thereof, turning the whole Inftrument about,
through the Sights yon efpie your fecond Station at Q and
there fcrew it faft; chen turn the Index atout upon the Center, til}
through the Sights Lnu efpie the Mark at S, noting the Degrees
cut by the Index, which fuppofe 45 degrees 10 minutes then re-
~move your Initrument to Q, laying the Index on the Diameter
thereof, and holding it there, turn the whole Inftrument about, %ill
through the Sights I{eﬂu efpic your Mark at $; and fixing the Inftru-
ment there, turn the Index about, *ull through the Sights you fee
the Mark fet up at your former Station at R, noting the Degrees
there cut, which let be 110 deg. 30 min. This done, meafure the
diltance of your two Stations Q R, which let be 176 Feet: So in
the Oblique-angled Triangle QSR you have given, (1) the angle
SRQ, 45 deg, 10 min. the angle obferved at your ficlt Station ;
) the angle R QS, 110 deg, 30 min. which was the angle ob-
rved at your fecond Station; and (3) you have Eg,nr;f:"q the mea~
ured fide R QS 176 Foot, which is the diftance of your two Sea-
tions, and you are o find the two other fides R S, and QS, which

s

ou may find by the 7 Cafe of the 4 Chapter of the 3 Book, in this
%ﬁ'm For, © ¥ b e aving
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' Having two angles SRQ and R QS given, you have alfo the
chicd anglé R S Q_given, 24 degrees 20 minutes, it being the com-
plement of the other two to 180 d:%':cs, (by the 17 Chap. of the
3 Lik,) Then to find rhe other two ides, the proportion is, = '

I, FUI' the fide Q‘_S;

As the fine of the angle RSQ,, 24 degrees 26 minutes,
is to the Logarithm of the fide R Q, 176 foor, :
Sois the fine of the angle QR S, 45 degrees 1o minutes, - °
to the Logarithm of the fide Q S, 303 foot, fere.

TR

1. For the fide RS; B

As the fine of theangle QRS, 4¢ degrees 10 minutes,’
" is to the Logarithm of the fide QS, 303 foor,
So is the fine of the angle R QS, 110 deg. 30 min. (or
69 deg. 30 min.) to the Logarithm of the fidc RS,

400 foot’; which is the diffance required.

& T have been larger upon this Particular then I intended, having
fufficiently infifted thereon beforé in the Dimenfion of plai
~ Triangles; but that the Reader may fully underftand thefe ne.
ceffary conelufions, I have in this Example ufed all the perfpis
cuity I could imagine, fo that in the fug:ﬂuent Chapter [ may
be the Briefer; for this being well underftood, he may. eafily

apprehend any of the other at the firft View.

e s bt 01 RY R ST ot A
How to take an inacceffible diftance at two ftati=
~ans by the Circumtferentor. = = ol

-P -
ya I3

LET it be required to find the diftance from R or Q. to S. (Fig. .
26.) Firjt, place your Inftrumenc at R, and direct the Sight

to S, obferving what degrees the South-end of the Needle cattech,
which let be 315 deg. 30 min. then turning the Inftrument out
diret the Sights to Q. obferving what degrees the Needle ther
cutteth, which let be 270 deg. 20 min.; therefore from 315
36 min. fubtra® 270 deg. 20 min. and there will remain 45 |
Yo min. which is the quantity of the'angle SRQ. &
“Then remove the Inftrument to Q, and direét the Sights t0 R,
the Needle cutting 9o deg. 20 min. ; alfo dirett the Sights 10 S, the -
Needle cutting 339 deg. 50 min. Now if you fubtract go deg. 2¢
min. from 330 deg. 5o min. the remaindex is 249 deg. 30 min
which (becaufe it exceedeth 180 deg,) fubtract trom 360 deg. a
there remains 110 deg. 30min. the irue quantity of the angle R Q S
; Ha
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10 minutes;) therefore againft 45 degrees 10 minutes of your Pre-
¢radtor, make a Mark upon your Paper with your Protraling-Pin,
(as is before taught Chap. 2) and draw the Line R S. "This done,
from any Scale, take your Srationary Diftance R Q_176 Foot, and
fer it from R to Q: Then upon the point Q_(becaufe the Angle
R QS contains 110 deg. 30 min.) place the Center of the Protrador,
and turn it about ‘aill the Line R Q_ lie diretly under 1 1o degrees.
Then (at the point E of the Prorrador) make a Mark with your
Protratling-Pin, and through that point draw the Line QS, which
will cut ﬁvc Line R S in the point S. Then if you mealure the
length of the Lines Q S and R S by the fame Scale from whence
you rook 176 for the Line QR, you fhall find the Line QS to
contain 303, and the Line R S to coniin 400, exaltly agrecing
with the number found in the laft Chapter.

GHAPL IX

How to take the Altitude of any Tower, Tree,
Steeple, or the like, (being acceffible) by the
Label and Tangent-Line.

Hﬂvirlg in the fifth Section of the fourth Chapter of this Book
fhewn how to obferve an Angle of Altitude by the Label and
Tangent-line, we now come to the farther ufe thereofy in the taking
of Heights, cither Acceffible or Inacceflible, g
Suppofe therefore that the Line CA (Fig. 19) were a Tree.
Tower, Steeple, or other! thing, whofe Height were required.
Firft, place your Inftrument at any convenient diftance from the
Bafe or Foot of the Objeé to be meafured, as at B, and there looks
ing through the Sightof the Label by thePin, ’till you efpie ths top
the Alutude at G, note what degrees of the Tangent Ling are
cut by the Label; for that is the quantity of the Angle of Altitude,
pamely, the angle C B A, which fuppofe 30 degrees: Then is the
other angle B C A 60 degrees, it buing the Complement of | the
former to 9o degrees. 3
Then (with your Chain, or otherwife) meafure the dift
from B (the place of your ftanding) to A, (the foot of the thing
to be meafured) which fuppcfe 400 Foot. 2001 167
Then in the Triangle hBé there is given (‘1) the Angle
CB A 30 degrees: (2) the angle BC A 60 degrees; and (3): the:
diftance B A 400 Foot: And it is required to find the fide CA,
by the 1 Cafe of Right-angled plain. Iriangles. . For, vt o
As the fioe of the angle BCA 60 degrees, v =""'T.L’
is to the Logarithm of the file BA 400 Foor,
So is the fine of the angle C P A 30 degrees,
to the Logarithm of the fiic C A. Th
. * This
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the place where your Table ftandeth to A, your firft Mark, which
fuppofe to be 8 Chains 10 Links: Then take 8 Chains 1o Links
from any Scale, and fer that Diftance upon the Line upon your Ta-
ble from L to A, and at A makea Mark.

Then direfting the Sights to B, the fecond Mark, draw a Line
by the fide of your Index as before, and meafure the Diftance from
our Table at L, to your mark at B, which fuppofe 8 Chains 75

nks: This Diftance muft be taken from your Scale, and fet up-
on your Table from L to B, and at B make another Mark.

~Then directing the Sights to the third mark C, and draw a Line
by the fide of the Index, meafuring the Diftance from L to G, which
fuppofe 10 Chains 65 Links: This Diftance hein%t:km from your
Scale, and applied to your Table from L to C, fhall give you the
point C, reprefenting your third Mark. :
“1n this manper you muft deal with the reft of the marks at D,
P apd'F, and more, if the Field had confifted of more Sides and
Angles.

‘ r"lg.ﬁ,ﬁ'{y, when you have made Obfervation of all the Marks round
the Field, and found the Points ABCDE and F upon your Table,
you muft draw Lines from one Point to another, ’till 3fruu conclude
where you firk began.  As, draw a Line from A to B, from B toC,
from C to D, from D to E, from Eto F, and from F to A, where
you began; then will ABCDEF be the exa&t Figure of your
Field, the fides and Angles of the faid Figure bearing an exact
Proportion to thofe in the Field: And the line NS, in this and the
following Figures, always reprefenteth the Meridian-line,

| 11. By the Theodolite.

Fig. 1L ce Marks at the feveral Angles of the Field as before,
' and make choice of fome convenient place about the mid-
dle thereof, as L, from whence you may fee all the Marks, and
there place your Inftrument, the Needle hanging dire&ly over the
Meridian-line in the Card. .

This done, dire your Sights to the firft mark at A, noting what
degrees the Index cutreth, which ler be 36 degrees 45 minutes:
Thefe 36 de]glrr:es 45 minutes mult be noted down in your Field-
book in the firft and fecond Columns thereof. Then meafure the
diftance from L, the place of your Inftrument to A, your firft mark,
which let contain 8 Chains ro Links. Thefe 8 Chains 10 Links
muft be placed in the third and fourth Columns of your Field-book,
as hath been direted in the Defcription thereof, and as is done int
this Chapter,

Then direft the Sights to B, your fecond Mark, and note the
degrees cutby the Index, which let be 99 ‘degrees ¥§ minutes, and
the diftance L B 8 Chains 75 Links. The 99 degrees 1§ minutes
muft be noted in the firft and fecond Columns of your Field-bools,
and the 8 Chains 75 Linksin the third and fourth Columuis.

Gg 0 Then
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——you muft againft 212 degrees of the Protratler make a Mark
upon your Paper. e ;

5. Seeing the degrees cut at your fiith Obfervation were 287 de-

15 minutes, therefore make a Mark againft 287 degrees 15
minutes of the Protraifor. '

Laftdy, the degrees cut at your laft Obfervation were 342, there-
fore againft 342 degrees of your Protradlor make a Mark with your
Protratting-pin, as before.

Havi us Protrated all the degrees of your feveral Obferva-
tions, take away your Protraflor, and laying a Rular to the point L,
draw obfcure Lines from L through thofe Points ; which Lines will
be LA, LB, LC, LD, LE, andLE. p

This done, you muft oblerve by your Field-book the length of
every Line. _

As the line LA at your firft Obfervation being 8 Chains 10
Links, therefore 8 Chains 10 Lioks being taken from your Scale,
and fet upon your Paper from L to A, ic fhall give you the point
A upon your Paper. _ ) )

2. The length of your fecond Line being 8 Chains 75 Links, you
muft take 8 Chains 75 Links from your Scale, and fet them upon
your Paper from L to B. _

The line LC being 10 Chains 65 Links, you muft therefore
take 10 Chains 65 Links from your Scale, and e them upon your
Paper from L to C.

hod thus muft you deal with all the reft of the Lines, as LD,
LE, and LF. : :

Laftly, draw the lines AB, BC, CD, DE, EF, and FA, fo
fhall you have the exat Figure of the Field upon your Paper.

& In thefe four laft Chapters you are taught how to take the
Plot of any Field at one Station taken in the midft thereof, both
by the Plain T able, Theodolite and Circamferentor and alfo how
t0 Protract the fame. This way of Plotting of a Ficld is fel-
dom or never ufed in Surveying of divers Parcels, but for one.

rticular Field whofe fides are firaight it is as good as any,
ut cannot always be ufed ; fometimes for fpoiling of Grals or
Corn upon the Ground, fomctimes for Water, or when the

- fides are crooked, and other the like Impediments, But divers -

other Varieties will appear in the following Ghapters,

CHAP
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CH A P. XVL

Eow to take the Plot of a Field at two (or more)
Stations taken in any parts thereof, by mea-
(uring from cither of the Stations to the vi-
fible Angles : By the Plain Table, Theo-
dolite and Circumferentor.

1. By the Plain Table.

Fig. 4.THIS manner of work is chiefly to be ufed in fuch

Fields which are {0 irregular, that from any one part
¢hereof you cannot difcern all the Angles; or elfe in fuch whofe
largenefs will not permit a fufficient view of all the Angles at once.
The manner of work will be the very fame with that in the Chap. 14.
only the Inftrument, in this, muft be placed in two or three feve-
ral places ; whereas, in that, the fame thing was cffeCted at once
placing of the Inftrument. .

Suppofe then that ABCDEFGHIKL and M were fuch an -
irregular Field as is before {poken of. Having made choice of two

within the fame for your two Stations, as O and Q, from
which you may conveniently fee all the Angles.
Firfl, place your Table ac O, turning it about, ’till the Needle
hang dire&tly over the Meridian-line in the Card, reprefenting in chis
Figure by the line NOS. Then fixing the Table there, you muit
(1) dircg’c the Sights to A, and by the fide of the Index draw the
Line A O, containing 7 Chains 46 Links: iy

(2) dire& the Sights to B, and draw the Line OB, containing
» Chains 18 Links:

{3) dirc the Sights to C, and draw the Line O C, containing

Chains 21 Links:

(4) direét the Sights to D, and draw the Line O D, containing
6 Chains 33 Links: <

() dire&t the Sights to E, and draw the Line OE, containing,
5 Chains 57 Links: :

(6) diret the Sights to K, and draw the Line OK, containing
7 Chains 83 Links:

(7) dircét the Sights to L, and draw the Line OL, containing
9 Chains g5 Links:

(8) diret the Sights to M, and draw the Line OM, containing
§ Chains o8 Links.

Having thus made Obfervation of thefe Angles, which are all
that can conveniently be feen from your firft Station at O, and drawa
the feveral Lines, OA, OB, OC, OD, OE, OK, OL, andO M;
and upon them fet the feveral lengths as you found them by mea«

{uring
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furing, as from O to A, 7 Chains 46 Links; from O to B, -7 Chains
18 Links, & you muft then lay the Index again to the poiat O,
and dire& the Sights to your fecond Station at Q, drawing the
line 0Q: Then meafure the Diftance from O to Q, which let con-
tain 8 Chains 89 Links.

Then remove your Inftrument to Q, and lay the Index upon
the line OQ_, turning the Table about, ’cill through the Sights
you efpie your firlt Station at O ; then will the Needle hang direltly
over the Meridian-!ine in the Card as before ; and your Inftrument is
truly ficuated in the fame Pofition as before; fo that you may now
deal with the Angles F, G, H, and I, (which before you could not
conveniently fee) as you did with thofe on the other fide of the
Field, by layingthe Index ro the point Q, and directing the Sights.

(1) to E, and drawiag the Line Q_E, containing 5 Chains 10 Links :
(2) to F, and drawing the Linc Qg, containing 7 Chains 64 Links:
(3 10 G, and drawing the Line Q G, containing 6 Chains 40 Links :
~ (4) to H, and drawing the Line Q_H, containing 5 Chains 33 Links:
(5) to, and drawing the Line O_I, containing 6 Chains 95 Links:
(6, to K, and drawing the Line Q_K, containing 7 Chains 65 Links:

Thefe Angles being Obferved, and the lines meafured as the fore
mer were, you fhall find che feveral points, E, F, G, H, I, and K
on this fide of the Pigld alfo: So that you may draw the lines A B,
BC, CD DE, FF, FG, GH, HI, IK, KL, LM, and MA ;
which fhall reprefent upon your Table the exaét Figure of the Field
to be meafured.

4 And here Note, That in this Example I make Obfervation
of the Angles E and K ac both Stations: But there was no need
thereof, only this fatisfaltion will accrue thereby ; that when
you have meafured your Stationary diftance O Q, and remo-
ved your Infirument to Q_, and there fixed it; when you di-
rect the Sights to E or K, and meafure the diftance Q E, QK,
and fet it off from Q‘l you fhall find the points E and K to
fall direttly upon the fame points E and K formerly drawn, if
there be no Errour in your Work.

And in this manner may you make three, four or five Sta-
- tions for one Field, if need require: Or, if two or three fmall
Clofes fhould lie together, by this means they may be Plotted
upon one fheet of Paper by this Artifice; and fo in this Fi-
gure [V.you may imagine the part A, B, C, D, E, K, L, M,

- to be one Ficld; and E, Fy G, H, I, K, to be another.

IL. By the Theodolite.

Eg.W.YDur Station O and Q_being chofen, place your Inftru-
ment in the Field at O, and turn it about, ’till the Nec-

dle hang over the Meridian-line; and there fixing it, direct the
Ii k . Sights
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This done, dire&t the Sights to your fecond Station at Q | aud
draw the line OQ, upon your Table: Then (with your Chain)
meafure out your Stationary Diltance O Q, which is 7 Ghains, and
lay it from O t0 Q; and removing your Inftrument to Q, lay the
Ind“ﬂ the line 0Q; and looking threugh the Sighrs, turn the
Table about, cill you fee a Mark fet up at your former Station” ar
Oy and there fix the Table: And when you have fo fixed ir, (if
have truly taken your Back-fight, the Needle will hang dire&-
over the Meridian-line of the Card as before) make Obfervati-

on at Q, as you did before at O, As,

(1) diredt the Sights to A, and draw the Line Q{;
(2) dire& the Sights to B, and draw the Linc Q_
(3) direct the Sighes co C; and draw the Line Q C;
(4 dirett che Sights to D, and draw the Line Q_D;
- %) dirett the Sights to E, and draw the Line Q E ;
(6) direct the Sights to F, and draw the Line Q F ;
(7) diret the Sights to G, and draw the Line Q G;
(8) direét the Sights to H, and draw the Line Q_H.

Now you may piaiugapemeive by the Figure, where the corref-
pondent Lines at each Station interfet or crofs each other. As,

(1) the Lines O A and Q A interfect each other at A :
f2) the Lines O B and Q B interfect each other at B :
(3) the Lines O C and Q_C interfet each other at G :
(4) the Lines O D and Q_D interfeft each other at D :
(5) the Lines OE and Q_E interfett each otherat E :
(6) the LinesOF and Q F interfet each other at F :
7) the Lines O G and Q_G interfeét each other at G :
ESJ the Lines O H and Q_H interfect each other at H:

Therefore, if from one to-another of thefe Points fucceffively you
draw Lines, you fhall have upon your Paper the exat Symmetry
or ngrtim of your Ficld ; as namely, the lines A B, BC, CD,
DE, ¢«

In this kind of Plotting you cannot but perceive a wonderful
quick difpatch, you being to meafure nothing but the Diftance be-
tween your Stations: But by reafon of the acurenefs of the Angles
(without exaft and curious drawing of your Lines, and obferving
well the precife Points of Interfeftion) you may run into grofs ab-
furdities and miftakes.

KE il By
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11. By the Theodolite or Circumferentor.

Fig. V.'{y OU may perceive by what hath been faid in the fore-

oing Chapter, that the manner of work is the fame
both with t%n: Theodolite and Circumferentor 3 and therefore in this
place T make but one Example for both Inftruments.

Now to take the Plot of the Field ABCDEFG and H by ei-
¢her of thefe Inftruments, place your Inftrument at O, your ficlk
Station, and turn ic abour, ’till the Needle hang over the Meridi-
an-line N S, and fixing it there, ' '

(1) diret the Sights to A, the Index or Needle cutting 21 de-
rees 3o MINULEs :

(2) direlt the Sights to B, the Index or Needle cutting 69 de-
rees 14 minutes:

3 Eire& the Sights to C, the Index or Needle cutting 124 de-

El‘t‘ﬂs 45 minues: g B
(4) dirett the Sights to D, the Index or Needle cutting 168 de-
10 minutes: '

(5) dire&t the Sights to E, the Index or Needle cutting 202 de-
rees 3o miouces:

(6) diret the Sights to F, the Index or Needle cutting 237 de-

Era:s 30 minutes :

(7) direét the Sights to G, the Index or Needle cutting 307 de-
fl‘ttﬁ GO MINULES :

(8) direft the Sights to H, the Index or Needle cutting 328 de-

grees 30 minutes. |

This done, meafure your Statiopary Diftance 0 Q, which fup-

pofe to contain 7 Chains; and remove your Inftrumentto Q, turn-

ing it about, ’cill the Needle hang, direétly over the Meridian line,
as before, and there Ax it. Then,

t'%recs oo minutes: . _

(z) dire the Sights to B, the Index or Needle cutting 35 de=

rees 30 MINULEs: b

(3) dire& the Sights to C, the Index or Needle cutting 79 de-
fmes 45 minutes: .

(4) dire&t the Sights 0 D, the Index or Needle cutting 153 de-

(1) direft the Sights to A, the Index or Needle cutting 1 de-

‘%rer.:s 15 minutes :

(5) dire& the Sights to E, the Index or Needle cutting 224 de-
grees 30 minutes :

(6) direft the Sights to F, the Index or Needle cutting 279 de-
‘:Frﬂﬁ 30 minutes

(7) dire& “the Sights to G, the Index or Needle cutting 329 de-
grees 0O MInULES

\ (8) dire&

LIy
el i s s N il iy,
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(8) direft the Sights to H, the Index or Needle cutting 347 de-
grees 30 minuees :

Having thus made Obfervation of all the Angles round about the
Field at both Stations, and noted the Degrees cut by the Index of
the Theodolite, or the Needle of the Circumferentor, and put them
down in your Field-book, together with the Diftance between
your two Stations; you may proceed to Protract your Work as is
taught in the next Chapter. '

1IL. How to Protrai? any Oﬁﬁvrm:tibm taken ag-
cording to the foregoing Direclions.

Fig. v,FIrﬂ'. draw the Meridian-line N S; upon which line affign
any Point at pleafure, as O, for your firft Station; unto
which Point apply the Center of your Protraflor, with the line EF,
thereof upon the Meridian-line N 5. Then look into the Ficld-book
for the degrees obferved at your firft Station at O, and make marks
againft thofe degrecs by the edge of your Protradfor : And when you
have marked them all, draw Lincs from O through every of them,
as thelines 0 A, OB, OC, &, |
Then from your Scale take 7 Chains, (which is your Stationary
Diftance) and place it from O to Q, which reprefents your fecond
Station. Upon this point Q_place the Center of your Protrador,
and laying your Field-book before you, prick down the degrees l'ay
the eﬂygc uF the Protraflor, as you find them nored in your Field-
book at your fecond Srarion at Q, and through thofe Points draw
the lines Q A, QB, Q._Cl .

The Line Q A crofling the Line O A in the Point A.
The Line Q B croffing the Line O B in the Point B.
The Line Q. C croffing the Line O C in the Point C.
The Line Q_D croffing the Line O D in the Point D.
The Line Q_E croffing the Line O E in the Point E,
The Line Q_F crofling the Line O F in the Point F.
The Line Q G crofling the Line O G in the Point G.
- The Line Q H croffing the Line O H in the Point H,

Therefore if you draw the lines AB, BC, CD, DFE, EF, FG;
GH and H A, it fhall be the exa& Plot or Figure of the Field
required.

% I might now proceed to fhew the manner of taking the Plot
-of any Field without approaching pigh the fame: But in re-
gard the performance thereof differeth nothing at all from that
which is already taught in the 135 14, and 15 Chapters of this
Fourth Book, I [hall therefore in this place pafs it over asfus
perfluous. Noars- cndin
CHAP
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CHAP XVIL

How to take the Plot of a Woeed, Park, or other
large Champain Plain, by meafuring round a-
bout the [ame, and making Obfervation at e=
very Angle.

I. By the Plain Table.

Fig. VLHIthertn we have fhewed how the Plot of any Plain and
even ground, or any fmall Enclofure, may be taken
feveral ways, as being the eaficft for a Practitioner to try experience
upon : I now come to (hew how the FPlot of any Champain Plain or
over-grown Wood may be meafured; for in uch kind of grounds
¢the former dire@ions will beof little validity, for the largenefs of
the Plain, or the thicknefs of the Wood, may many times hinder
both your Sights and meafuriog : Therefore the beft way to meas
fare thefe kinds of Lands is, to go about them, and make Obfervas
tion at every Angle. ;
Suppofe the following Figure ABCDEFG to be a large Wood,
or utlfcr Champain Plain, whofe Plot you defire to take upon your
Plain Table.

1. Place your Inftrument at the Angle A, dire&ing your Sights
to the next Angle at B, and by the fide thereof draw a Line upon
your Table, as the line A B: Then meafure by the Hedge-fide from
the angle A, to the angle B, which fuppole 12 Chains § Links:
Then from your Scale take 12 Chains 5 Links, and fet that Diftance
upon your Table from AtoB: Then turn your Index about, and
direét the Sights to G, the angle on the other fide of A, and draw
the line A G upon the Table: But at prefent you aced not té mea-
fure the Diftance. -

2. Remove your Inflrument from A, and fet up a Mark where it
laft ftood, and place your Inftrument at the fecond angleat B : Then
laying the Index upon the line A B, turn the whole Inftrument a-
bout, ’till through the Back-lights you fee the Mark which you fec
up at A, and there {crew the Inftrument: Then laying the Index
upon the Point B, direct your Sights to the third angﬁ at C, and
draw the line B C upon your Table: Then meafuring the Diftance
BC 4 Chains 45 Links, take that Diftance from your Scale, and
fer it upon your Table from B to C. :

3. Remove your Inftrument from B, and fet up a Mark in the
room thereof, and place your Inftrument at C, laying the Index
upon the line CB3 and turn the whole Inftrument about, ’cill
through the Back-fights you efpie your Mark fet up at B, and there
faften the Inftrument: Then laying the Index on the Point C, direct

: the
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the Sights to D, and draw upon your Table the line CD: Then
mealure from C to D 8 Chains 85 Lil'ikﬁ, and fet thae Diltance up-
on your Table from C to D. i\

4. Remove your Inftrument to D, (placing a Mark at C where
it laft flood) and lay the Index upon the line DC, turning the
whole Inftrument about, ’till through the Back-fights you efpie the
Mark at G, and there faften the Inftrument: Then lay the Index
on the Point D, and dire&t the Sights to E, and draw the line D E -
Then with your Chain meafure the Diftance D E 13 Chains 4 Links,
and fet that Diftance upon your Table from the Point D unto E.

5. Remove your Inftrument to B, (placing a Mark at D where

it laft ftood) and laying the Index upon the line DE, turn the
whole Inftrument about, ’till through the Back-fights you fee your
Mark at D, and there faften the Inftrument: Then lay the Index
on the Point E, and direlt the Sights to F, and draw the line EF:
Then meafure the Diftance EF 7 Chains 70 Links, which take
from your Scale, and fet it on your Table from E to F,
- 6. Remove your Inltrument ro F, (placing a Mark at E where
it laft ftood) and lay the Index upon the line E F, turning the In-
{teument about, ’ill through the Back-fights you fee your Mark
fet up at E, and there faften the Infirument: Then laying the In-
dex on the Point F, direct the Sights to G, and draw the line FG
upon your Table; which line F G will cut the line A G inthe Point
G : Then meafure the Diftance FG 5 Chains 67 Links, and fet that
off upon your Table from F to G.

7. Remove your Inftrument to G, (fetting up a Mark at F where
it laft ftood) and lay the Index upon the line F G, turning the whole .
Inftrumeat about, ’till through che Sights you fee the Mark at F,
and there faften the Inftrument: Then laying the Index upon the
Point G, dire€t the Sights to A, (your gn‘.’c Mark) and draw the
line G A, which (if you have truly wrought) will pafs direltly
through the Point A where you firft began.

In this manner may you take the Plot of any Champain Plain, be
it never fo large. Anc); here Note, That many times Hedges are
of fuch a thicknefs, that you cannot come near the fides or Angles
of the Field, either to place your Inftrument, or meafure your lines:
Therefore in fuch Cafes, you muft Ezac: our Inftrument, and mea-
fure your lines parallel to the fide thereof, and then your work will
be the fame as if you meafured the Hedge it felf.

Note alfo, That in thus going about a Ficld, you may much help
your {elf by the Needle: For look what degree of the Card the
Needle cuts at one Station, if you remove your Infirument to the
next Station, and with your Back-lights look to the Mark where

our Inftrument laft ftood, you fhall find the Needle to cut the

me degree again, which will give you no.fmall facisfa&ion in the

profecution of your work. And thuu%h there be 100 fides or more,

your Needle will ftill cut the fame degree at all of them, except

you have committed fome former Errour; therefore at every Stas

tation have an Eye to your Needle as welil as to your Back-fight. o
Ll.
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Of fhifting of Paper.

In the taking of the Plot of a Field by the Plain T able, and going
about the fame, as is taught in this Chapter, it may fo fall cut (if
the Field be very large, or that you are to take many Inclofures to-
gether) thac the Sheet of Paper upon your Table will not hold all
your Work, but you muft be forced to take off that Sheet which
is upon the Table, and put another clean Sheet in the room thereof;
and (in the Plotting of a Mannor or Lordfhip) many Sheets may
be thus changed, which we call fhifting of Paper. The manner of
performing thereof is as followeth.

Esxaniple.

Suppofe in going about to take the Plot of the Ficld ABCDE
FG, Fig. 22. 35 in this Chapter is taught, That, you having made
choice of the Angle at A for the place of beginning, and proceeded
from thence to B, and from B to C, and from C to D, when you
come to the angle at D, and are to draw the line D E, you want
room to draw the fame upon the Table, you muft then do as fol-
loweth.

Firft, through the Point D, draw the line D O, which is almoft
fo much of the line D E, as the Table will contain: Then near the
edge of the Table HM, draw a line parallel to H M, as P Q, and
another line at right angles thereunto through the Point O, as ON,
the point O being the faireft point that you can bring upen your
Table.

€ And here Note, That the equal partsupon the Frame of your
Table are purpofely made for the eafic and true drawing of
thefe parallel lines.

This being done, mark this Sheet of Paper with the Figure (1)
about the middle thereof, for your firft Sheet: Then taking this
Sheet off of your Table, put another clean Sheet upon the Table,
and draw therzupon a line parallel to the contrary edge of the Ta-
ble, as the Line RS in the 23d. Figure: Then taking your firft
Sheet of Paper, lay it upon the Table fo, that the line PQ may
exatly lic upon the line R S to the beft advantage, as at the point
O, in the 23d. Figure: Then with your Compafs-point draw
fo much of the ling O D upon the clean Shezt of Paper as the Ta-
ble will bear. ' 3

Having thus done, proceed with your Work upon your new
Sheet, beginning at the point O, Fig. 23. and o going forward wich
your Work in all refpeéts as before is taught in the beginning of this
Chapter ; as from O to E, from Eto F, from F to G, and from G -
to A, (by this direétion) fhifting your Paper as often as'you fhall



Lib. IV.  Inffruménts in Surveying. 44
H. By the Theodolite.

Fig. VL. PLace your Inftrument at the angle A, and lay the Index

on the Diameter thereof, turning the whole Inftru-
ment about, ’till through the Sights you efpic the fecond angle at
B: Then faftening it there, turn the Index about, till through the
_Sights you fee the angle at G, the Index cutting 130 degrees co
minuces, which is the quantity of the angle G A B, and the line
A B containing r2 Chains § Links; which you muft note down
in your Field-book as formerly.

2. Remove your Inftrument to B, and laying the Index on the
Diameter, turn it about, ’till through the Sights you fec the third
aﬁl& at C, and there faften it: Then turn the Index backward,
‘till through the Sights you fee the angle ac A, the degrees cut b
the Index, being 120 deg. 3o min. the quantity of theangle A B
and the lige B C containing 4 Chains 45 Links; which you muft

note in your Book as before. _
3. Remove your Inftrument to C, and lay the Index on the Dias
meter thercof, turning the Inftrument about, *till through the Sights

ou fee the fourth angle at D; and there fixing it, direft the

ights back again to B, the Index cutting 137 degrees 30 miaures,
and the line CD being 8 Chains 85 Links,

4. Place your Inftrument at D, and lay the Index on the Dia2
meter, turning the Inftrument about, ’ill through the Sights you
cfpie the fifth angle at E; and there fixing it, turn the Index back-
ward towards C, the degrees cut thereby being 120 degrees 30 mi-
nutes, and the line DE r3j Chains 4 Links; which muft be noted
in your Field-book, s

5- Remove your Inftrument to E, and lay the Index on the Dia-
meter thereof, turning the Inftrument about, ill through the Sights
you fee the angle at F ; and there fixing it, turn the Index back-
ward to D, the degrees cut being 121 degrees 30 minutes, and the
line EF 7 Chains 7o Links; which note down alfo.

6. Place your Inftrument at F, and lay the Index on the Diame-
ter thereof, turning the Inftrument abour, ’till through the Sights
you fee the angle at G; and there fixing it, turn the Index, 'till
through the Sights you efpie the former angle at E, the degrees cut
being 126 degrees 30 minutes, and the length of the line F G be-
ing § Chains 67 Links. ;

7- Laftly, place the Inftrument at G, and lay the Index on the
Diameter, turning the whole Inftrument abour, *ill through the
Sights you efpie the angle at A; and there fixing it, direct the
Sights back again to F, the degrees cut by the Index being :g;

7

degrees 3o minutes, and the length of the line G A 7 Chains
Links.

Having
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Having thus made Obfervation at cvery angle of the Field in
this manner, and colle€ted the quantity of every angle, and the
length of every line in your Ficld-book, you {hall find them to
ftand as followeth.

Degrees. Minutes. Chains. Links:
A 130 o0 12 5
B 10 3o 4 gf
C 137 30 8 5
D 120 3o 13 4
E 111 jo 7 70
F 126 3o 5 67
G 143 30 7 87

111. How to Protrai or lay down any Obfervati=
ons taken according to the Doftrine lafi deli-
vered, _

Fig. Tn.i'l.(:t:'rnf'v:lf:r which way your Plot will extend, and accor-

dingly upon the Paper where you would have the Plot
of your Field delcribed, draw a Line at pleafure, as the line G A.
Then place the Center of ﬁy.uur Protraftor upon the Point A, and
(becaule the angle at your firft Obfervation at A was 130 degrees
oo minutes) tura it about, ’till the line A G lie dire&ly under 130
degrees ; and then at the beginning of the Protraifor (which is at oo
denﬁrees, noted in the Figure thereof with the letter E) make a Mark,
and through it draw the line A B, fetting 12 Chains 5 Links (the
length of the fame linc) from A to B.

2. Lay the Center of your Prorraffor upon the point B and fee-
ing the degrees cut at B were 120 degrees 30 minutes, therefore
turn the Protralor about, %ill the line A B lies direétly under r20
d%mes 30 minutes ; and then at the beginning of the degrees make
a Mark, ‘and through it draw the line BC, the length thereof being
4 Chains 45 Links.

3. Lay the Center of the Protralfor on the point C, turning it .
about, *ill the line B C lies directly under 137 degrees 3o minutes,
(which were the degrees cut at your Obfervation at C5) and then
making a Mark at the hcgiunin%, or oo degrees of your Protradtor,
through it draw the line C D, fctting 8 Chains 85 Links thereon
from C o D.

4. Bring the Center of your Protraflor to the point D, turning
it about, ’till the line C D liesdirectly under 120 degrees 30 minutes;
and then making a Mark at the beginning of the Protracior, through
it draw the line DE, and upon it fer 13 Chains 4 Lioks from
D to E.

in this manner muft you deal withall the reft of the Angles; and
when you come to Protratt the angle at F, which is the lalt angle,

and
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and have drawn the line FG, you I_I‘lall find it 1o cut the lice A G
firt drawn, in the goinl: G, leaving the line AG to contain 7
Chains 85 Links, an the line FG 5 Chains 67 Links. And in
this, practice is better then many words, and the fight of the Fi.
gure better then a whole Chaprer of infunnatmq; in which Figure,
you may fee the Propradlor lic at every angle in its true pefition.

This Work may be performed otherwife, by protratting your
laft Obfervation firft. So having drawn the line A G, lay the Cen-
cer of the Prorrailor on G, and the Meridian-line thereof (namely
EF) on the line GA: Then (becaufe the degrees cut ac your Ob-
fervation at G were 143 degrees 3o minutes) make a Mark with
your Pro aling-pin againft 143 degrees 3o minutes, and through

» it draw the line G F, upon which line from G to F, {ct § Chains
67 Links. : :

" Then placing the Center of your Protracter on the point F, and
the Maigiau-linn thereof upon the line F G, make a Mark by the
edge”of the Protraifor againflt 126 degrees l}b minutes, (which
were the degrees cut by the Index at your Obfervation at F) and
through that point draw the line FE, fetting 7 Chdins 70 Links
thereupon from E to E.

An in this manner muft you [Emceed with the reft of the lioes
and angles; and at laft you all find the Plot of your Field to
clofe at A, as before it did ac 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 about a Field, and meafuring the
angles thereof, with the Zheodolite or degrees on the Frame of
the Table, (as in the laft Chapter) you thould mect with any

le that bendeth inwards in the Field, you muft reckon that
angle ¢ by thofe rank of Figures which begin at 180, and go on
“to 190, 200, 210, &% and therefore fuch an angle will al-

¢ ways exceed 180 degrees.

1V. How o kuow whether you bave taken the An-
gles of a Field truly.

Aving made Obfervation of all the angles in the Field with

your Inftrument, and noted them down in your Ficld-book, as
is done in the former part of this Chapter, collett the quanticy of all
the angles found at your feveral Obfervations into one Sum, and
multiply 180 degrees by a number lefs by two than the number
of angles in the Field: And if the produt of this Multiplication
be equal to the total Sum of your angles, then is your Work true,
otherwife not.

M m Brample
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A Compendium.

2 Notwithftanding the quick difpatch this Inftrument maketh,
there is one Compendium mMOrc which I will here infert, where-
by (if care be taken) riuch labour will be faved. For where-
as (by the dire@ions here given) E_:}q are to place the Inftru-
ment at every angle, it will be fufficient now to place it but
at every fecond angle. I will inftance in the foregoing Ex-
ample.

1. Placing your Iaftrument at A, and direCting the Sights to B,
you find the Needle tO cut 191 degrees. Then,

2. Placing the Inftrument at B, and directing the Sights to C,
you find the Needle to cut 279 degrees.  And,

3. Placing the Inftrument at C, and directing the Sights to D,
you find the Needle to cut 216 degrees.

Now, having placed your Inftrument at A, and noted down the
degrees cut by the Needle, which were 191, you nced not go o
the angle B ar all, but go next to the angle C, and there place your
Inftrument ; and direéing your Sights backwards to B, you fhall
find the Needle to cut 279 degrees, which are the fame degrees as
were before cut when the Infirument was placed at B {o that the
labour of placiog the Inftrument at B is wholly faved. Then (the
Inftrument ftill (tanding at C) direct the Sights to D, and the Nee-
dle will.cut 216 degrees as before, which note in your Field-book.
This done, remove your In[trument to E, and make Obfervationac-
cording to this laft direction, and you fhall find your Work to be the
fame as before. Then remove the Inftrument from E to G, and
from G to K, and fo to every fecond angle, be there never fo many.
And here you fee that half the labour is clearly faved, and the Work
the fame as if the Infirument had been placed at cither angle.

VL. How to Protrait the foregoing Obfervations
taken by the Circumferentor.

THE manner of Protralting of any Obfervations taken by the
Circumferentor, differeth from that of the Theodolise ; wherefore
according to the largenefs of your Plot provide a Sheet of Paper, or
okin of Parchment, or writing Vellom rather, as LMNO;

which draw the line L M, and parallel thereto draw divers other
lines quite through_the whole Paper or Parchment, as the pricked
lines in the Figure drawn berween LM and N O: And let the Di-
{tance of cach of thefe Parallels one from another be fomewhat lefs
then the breadth of she Scale of your Protracfor. Thefe parallel
lines thus drawn do reprefent Meridians, and are hereafter focalled:

Upon

L,
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Upon one or other of thefe lines (or parallel to one of them) the
Meridian-line of your Protraifor (noted in the Figure thereof,
with EF) muft always be .laid, when you Protra&t any Ob.
fervations taken by the Circamferentor, as in the Chapter before

oing. -

. YE»ur Paper or Parchment being thus prepared, affign any point
upon any of the Meridians, as A; upon which point place the Cen-
ter of your Protraifor, laying the Meridian-line thereof juft upon the
Meridian-line drawn upon your Paper, as you fee ic lic in the Fi-
gure annexed. Then look in your Field-book what degrees the
Needle cut at A, which were 191 degrees: Now, becaufe the de-
grees were more than 180, you muft therefore lay the Semicircle
of the Protraitor downwards, and holding it there, with your Pro-
trafting-pin make a Mark againft 191 degrees; through which
Point; from A, draw the line A B, which contains 10 Chains 75
Links.

2, Lay the Center of the Prosradtor on the point B, with the
Meridian:line thereof parallel to one of the pricked Meridians drawn
upon the Paper : And feeing the degrees cut at B were more then
lgﬂ, wiz. 297, therefore the Semicircle muft lie downwards; and
fo holding ir, make a Mark agzinft 279 degrees, and through it
draw the Line B C, containing 6 Chains 83 Links,

3. Place the Center of the Prosraflor on the Point C, the Meri-
dian-line thereof lying parallel to onc of the pricked Meridians drawn
on the Paper: Then the degrees cut by the Needle at your third
Obfervation at C being above 180, namely, 216 degrees 30 mi-
nutes, therefore muft the Semicircle lie downwards; then making
a Mark againft 216 degrees 3o minutes, through it draw the line
C D, containing 7 Chains 82 Links.

4. Lay the Center of the Protraflor upon the point D, the de-
grees cut by the Needle at that angle being 325 ; which being above
180, lay the Semicircle of the Protraffor downwards; and againft
3245 degrees makea Mark with your Protracting-pin, through which
point, and the angle D, draw the line D E, making it to contain
6 Chains 96 Links. _ :

5. Remove your Protratlor to E, laying the Meridian-line there-
of upon (or parallel to) one of the Meridians drawn upon your Pa-
per: And becaufe the degrees cut by the Needle at this angle were
lefs than 180, namely, 12 degrees 3o minutes, therefore lay the
Semicircle of the Protrafor upwards, and make a Mark againft 12
degrees 30 minutes, through which draw the line EF, containing
9 Chains 71 Links.

6. Lay the Center of the Protradfor upon the point F; and be-
caufe the degrees to be Protrafted are above 180, wiz. 342 degrees
30 minutes, lay the Semicircle of the Protraflor downwards, and
make a Mark againft 342 degrees 3o minutes, drawing the line F G,
which contains 7 Chains §4 Links. '

Nn And
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And in this manner mu(t you Protratt all the other angles, G, H,
and K, and more, if the Ficld had confifted of more angles: Al-
ways obferving this for a general Rule, to lay the Meridian-line of
the Protraifor upon (or parallel to) one of the Meridians drawn
upon your Paper; (which the {mall divifions at each end of the
Scale of the Protrafor will help you todo;) and if the degrees you
are to Protraét be lefs then 180, (asthofcat G, H and K are) 1o lay
the Semicircle of the Protradtor upwards, or from you; and if
they be above 180 degrees, (as thofe at A, B, C and D are) to
lay the Semicircle downwards, as you fee done in the Figure.

CHAP XIX

How to take the Plot of a Field, or other Enclo-

ure, by poing about the (ame, and meafuring
'i{nlj of oﬂ% Ifm the Plain Table.

I. By the Plain Table.

Fig. X;LET ABCDEFG be a Field, or other Enclofure to
be Plotted. Firff, make choice of fome convenient

place about the middle of the Field, from whence you may conve-
niently fee all the angles thereof, as at M; where place your Ta-
ble, turning it about, ’till the Needle hang diretly over the Meri-
dian-line in the Card, and there fcrew fait the Inftrument. Then
- affuming any Point about the middle of your Table, reprefenting

the place of your ftanding in the Ficld, as M, to this Point appl

the Ed: of your Index, and diretting the Sights thereof to the rH:
e at Ay by the fide of the Index draw the Line MA : Then di-

the Sights to the angle at B, and by the fide of the Index draw

the line M B: Again, dirett the Sights to C, and draw the line
MC. Do thus ’till you have diretted the Sights to all the other
a MEEWD, E, Fand G, and draw the lines MD, ME, MF

This done; meafure the diftance from M, the place of your ftand=

ing, to any of the angles of the Field, as to A, and let the diftance
from M to A be 5 Chains 8o Links: Take § Chains 8o links from
any Scale, and fer that diftance upon the line M A, from M 1o A,
and mark the Point or Angle A. ,
_ Secondly, remove your Inftrument from M to A, and there place
it, laying the Index upon the line A M, torning the Table about,
’till through the Sights you fee a mark fet up at M, (the place where
your Inftrument laft ftood) and there fix your lnfrument: Then
apply your Index to the point A, and upon that point turn it a-
bout, ’till through the Sights you fee the next angle ar B: And
then by the fide of the Index, draw a line which will cut the

line
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line MB (before drawn) in the point B; and the line A B wif
‘reprefenc the Hedge or Wall A B, and be of equal length there.
with. .

Thirdly, remove your Inftrument to B, laying the Index upon the
line [:; ﬁ,r' and turn the Table abour, ’tlllit.hrongh the S&E&n;uu
efpie the Mark fet up at M, and then fix it

(9 And here Note by the way, that when your Table is thus
fixed at B, if you lay the Index the line A B, and look
through the ?:Ehts’ you fhall then fee the Angle at A, orplace
where your Initrument laft ftood.)

Then lay the Index upon the point B, turning it about, il thra®
the Sighuryuu fee the :F;:I: at C, and draw the line by the fide
thereof, il it cut the line M C, which ic will do in the Point C;
and the line BC fhall reprefent the Hedge BC in the Field.

Fourtbly, place the Inftrument at C, laying the Index upon the
line M C, turning the Table about, ill through the Sights you fee
your firft mark at M, and there fix it; and laying the Index upon
C, direc the Sights to D, and draw the line C D, cutting M D
in D: CD doth reprefent the Hedge C D,

Fifthly, remove the Table to D, laying the Index upon the line
M D, and turn the Table about, *ill you efpie your Mark at M,
and chen fix it; and laying the Index upon D, dire the Sights to
E, and draw the line D E, cutting ME in E.

Sixthly, place the Table at E, and lay the Index on ME, tur-
ning the Table about, ’tll you cfpic the Mark at M; and fixing
the Table there, remove the Index to E, and direft the Sights to
the angle at F, and by the fide thereof draw a line cutting the
linE M F, formerly drawn in F, which fhall reprefent the Hedge
EF. .

Sevently, remove the Inftrument to F, and lay the Index on MF,
turning, the Table about, *ill through the Sights you efpie the Mark
at M; and fixing it there, lay the Index upon F, direCting the
Sights to the angle at G; and by the fide thereof draw a linc F G,
cutting MG in G.

#, place the Table at G, and lay the Index upon M G, tur-
ning it about, ’till chrough the Sights you fee the Mark at M, and
there fix it: Then upon G lay the lu:Lx. and direft the Sights to
your firftangle at A ; and (if you havecommitted no former Errour
the Index will then fall juft upon the point A, inthe line A M fir
drawn. And fo is your Plot exa&ly clofed, and'your Field finifhed.

- Aod by this way of Plotting you cannot but perceive wonderful
expedition, almoft all manner of Meafuring being wholly omitted,
and only Angular Obfervations made ufc of. And this way being

well and carefully performed, is not much inferiour to any of she
preceeding,

111. By
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II. By the Theodolite.

Fig. X. Hﬂuing made choice of a place in the middle of the

LA Ticld, as M, place there your Theodolire, turning is
about, ’till the Needle hang dire&tly over the Meridian-line of the
Card ; and there fixing it, direct the Sights to every refpettive an-
gle of the Field, noting what degrees the Index did cut upon the
Frame of the Table, which fuppofe to be theft following.

Dg. Min.

" I' K :4 3n' i
30

the Index did cut | ﬁ co
»upon the Frame< 129 oc04¢|
of the Table 151 30!
212 30
LG (277 30,

0

|

The Sights be-
ing direfted to’

-

TMEgOR =

Having made Obfervation of what degrees the Index cut at e=
very angle, and nored them down in.your Field-book or Table, as
you fee done above, then meafure the Diftance from M to any an-
gle, asto A, and you will find it to be § Chains 8o Links; which
note down in your Field-book alfo in this manner,

From Station to the next Angle from the
North-Eaftward, § Chains 8o Links.

Then placing your Inftrument at A, lay the Index on the Diame-
ter of the Table, and turn it about, till through the Sights you fee
the Maik fet up at M; and there fixing the Inftrumenr, turn the.
Index about, ’till through the Sights you fee the angle at By and
note the degrees then cut by the Index, which let be 112 degrees
30 minutes. '

Then remove the Inftrument to B, the Index lying on the Di-

ameter, turning it about, *till through the Sights you efpie the Mark

at M, and there fix it ; turning the Index about "till you fee thean- -

gle at C, the de there cutting r14 degrees oo minutes, and
the reft as in the Table following.

deg. min

et bisot GA B ‘12 30

B ¥ C 114 00

The Inftru- | C | and direfted to M, the | D 141 30

- ment  beings D >Index being turned< E >will cut< 70 oo

placed at E fabour totheangle  |F 120 00

S F G 116 co

b g LA Li32 00

III. Fow
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B, How 10 Protradé or lgy down the Obfervati-
ons taken according to this Doltrine.

Fi .J 1 Pon your Paper or Parchment draw a Right lise N §;

.g-.lﬂ u n:prr.i"::m:ingPc your Meridian, or Line of Norch and
South: About the middle thereof, as at M, allume a Point for your
Sration in the middle of the Field ; upon which Point place the Cen-
ter of your Protraiter, the Meridian-line thereof lying exaltly up-
on the line N Si  Then having recourfe to your Ficld-book, and
fiading that dire&ing your Sights to your firlt angle at A, the Io-
dex cut 14 degrees jo minuies, make a Mark againlt 14 degrees
30 minuces: alfo,

Direting the Sights to B, the Index cut 44 degrees 3o min.
Directing the Sights to C, the Index cut 95 degrees oo min.
Direfting the Sights to D, the Index cut 124 degrees oo min.
Direting the Sights to E, the Index cut 151 degrées 3o min.
Directing the Sights to F, the Index cut 212 degrees 30 mins
Directing the Sights to G, the Index cut 277 degrees jo min,

_Againft all which numbers of degrees and minutes make Marks
with your Protra&ing-pin, clofe to the edge of the degrees of your
Protractor: [Remembring, that when your degrees exceed 180, as
they do at the angle F; you turn the Semicircle of your Protrator
‘downwards:] And then through thefe ftveral Points draw right lines
from the Center-Point at M, as the lines M A; M B, MC, M D,
ME, MF and MG,

Then, becaufe your meafured line from M to the angle A was §
Chains 80 Links, out of any Scale take 5 Chains 8o Links; -and fet
it upon that line from M to A.

Again, having recourfe to your Field-bock, fee there what de-
grees and minutes were cut by the Index when the Initrument was
placed at the feveral angles A, B, C, D, ¢. and finding that at
the angle A, the degrees there cut were 112 degrees 30 minutes,
n-l?ly the Center of your Protraffor to the Point A, laying the Me-
ridian-line thereof upon the line A M, and againlt 11z degrees 3o

minutes make a Mark, through which, and the Point A, draw a
line, ill it cut the line M B in B. Then place the Center. of the
Protrafor upon the point B, and the Meridian line thereof upon
the line M B, and '(becaufe the degrees cut at B were 114 degrees)
make a Mark againft 114 degrees, and draw the line BC. Do the
like for the degrees cut by the Index at the an%les ab oD B, B
and G; fo ﬂngﬁ you have a perfet Dravght of your Ficld. And
this way of Surveying is both fpeedy and exaét, if carefully man-

aged. .

Qo CHAFP
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CHAP XX L

How to take the Plot of a large Champain, or
other Enclofure, upon the Plain Table, upon
one Sheet of Paper. .

F‘Chafmuch as the way of Shifting of Paper, tavght in the 18
Chapter of this Book, may feam tedious and troublefome, in
refpett that you may be forced to alter or fhifc many Sheets for one
Field, (efpecially if you ufe a large Scale;) I fhall therefore here
fhew you how you may take a large Enclofure upon one Sheet of
Paper, which is thus:

Let ABCDEFGHK, Fi VII. be a large Champain to be
Surveyed, and you would effe€t it by the Plain Table, and bring
all your Field-work upon one Sheet of Paper.

Firft, About the middle of your Table affign a Point at pleafure,
as at O; and upon that Point, as a Center, defcribe two Concens
trick Circles at about an Inch diftance, and the outermoft to be
within half an Inch of the edge of your Paper, as are the two prick-
ed Circles in the Figure.

Secondly, Confider where to begin your Work, which fuppofe at
the angle A; and there placing your Table, and fixing it, turn
the Index about upon the Center O, and dire& the Sights to K,
and by the fide thereof draw a line from O, to the edge of the outer=
moft Circle, and fomewhat beyond ir; and jult wichout the Cir-
cle fet a Cypher o: Then meafuring from A to K, and finding it
to contain 8 Chains 22 Links, fee that number upon the Line O o
between the two Circles: And before you move your Table, la
the Index to the Center O, and diret the Sights to B, and draw
a Line from O to the outermoft Circle, fetting the Figure 1 to the
end thereof: And the length AB being 10 Chains 75 Links, fet
that length upon the line O, 1 between the two Circles. So fhall
the angle o O, 1 upon your Table be equal to the angle KA B
in the Field. e Gaihin

Thirdly, Remove your Inftrument to the angle B, laying the In-
dex upon the line O r, and turn the Table about, *ill through
the Sights you fee the angle at A: Then fix the Table, and upon
O turn the Index, 'l you fee the angle C; and draw a line from
O to the cutermoft Circle, fetting to the end thereof the Figure 2 ;
and the lengtl of BC being 6 Chains 83 Links, fet that length up-
on the line O 2 between the Circles. So fhall theangle 1, O 2 up-
on the Table be equal to the angle A BC in the Field. -

Fourthlyy Remove the Table to C, laying the Index upon the line
O 2 ; turn it about, and direft the Sights to B; then fix it, and die
reft the Sights to D, and draw a line from O to the ourermolt

Circle,
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Circle, fetting to the end thereof the Figure 3; and the length C D
being 7 Chains 82 Links, fet that number upon the line O 3 be-
tween the Circles, and (becaufe the angle in the Field at C is an
Exteriour or Elbow angle) make a * or other mark upon the line
O 3 within the innermoft Circle, as is done in the Figure, So
fhall the angle 2 O 3 be equal to theangle BCD.

Fifthly, Place the Table at D, laying the Index upon the line
{}’3’; and turn the Table about, ’ull you fee the angle at C, and
then fix it: Then direét the Sights to E, and draw a line from O
to the outermoft Circle, fetting 4 at the end of it, and 6 Chains 96
Links ‘upon it, between the Circles. And fo is the angle 3 0 4 e-
qual to the angle CD E.

" Do thus by removing the Table to the refpeétive angles in the
Field, namely to E, F, G, H and K; ftill remembring to make
the point O to reprefent always the place of your ftanding. And
when you have gone about the Ficld, ’cill you return to the angle
A where you firlt began; you fhall find che feveral Angles to be as
in the Figure, namely,

foO1 r
1,0
| e Tl

on the 1able
‘The r:ﬂlﬂ-*io;%-.m be equal ¢
€tive angle lj-{}a to the angle
607
]208
180y

. And having gone round the Ficld, and made Oblervation at eve-
ry angle as is here delivered, noting the Exteriour (or Elbow) an.
gles D, G and K, with Marks, as * or the like, you may Protract
the fame at leifure, according to the DireCtions given in the next
Chapter.
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How to Protrait the Obfervations tgken by the
Duredtions of the laft Chapter.

H.&ving made Obfervation at every angle, Fig. VIL and
- drawn lines from the Center O to the outermoft Circle,
and marked chem at the ends with Arithmetical Figures, and noted
the Exteriour (or Elbow ) angle as is there direted; then'(accor-
dinig'-tu the Largenefs of your Plot you intended) provide a Skin of
Vellom or Sheet of Paper, and confidering which way your Wok
will extend, accordingly make choice of a Point reprefenting your
firft analc, as the Point A : Then repair to your Circular Scheme,
and finding that your firlt line marked with the Cipher o cgnéa hMFd'

" alns
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8 Chains 22 Links, lay down a line of that length, as the line AK 2
Then in regard that the firlt angle in your Circular Scheme o O x-
was equal to the angle KA B in the Field, you muft therefore up-.
on the Point A .

[Either by the 4 Problem of the Fix Book, or by the Direi-
ons given in the Firlt and Second Chaprers of this Fourth .
Book] ~
Protratt an angle equal to o © r, which will be the angle KA B;.
amd fetring off from A 7 Chains 75 Links (the length of the line.
O 1) it fhall give you the Point B. _

Then upon the Foint B protract an angle equal to the an%:lx Oa,
equal to ABC, and upon it fet 6 Chains 83 Links ; fo fhall you
have the Point C,

Again, upon the Point C Protralt an angle equal to the angle
2O 3, taking out of your Scale 7 Chains 82 Links, the number
belonging to the line O 3: Againft which lines you find this mark *;
which (hews, that this angle ac C muft be Protralted outwards,
or from the Ficld, as is the angle BC D, equal thereto.

In like manner deal with theangles D, E, F, G, H and K: And
when you have come to the angle H, you fhall (if you have truly
wrought) find that the line HK would cut the line A K in its
true point K, whether you had fet off 8 Chains 22 Links thereup-
0n or not. |

—
-

€ H-A PaXXIL

How to take the true Plot of a Foreft, Chafe,
Wood, Park, or other large Inclofure, by the
Circumferentor or Theodolite, /y a dif-
ferent way from the former ; and to know (be=
fore you begin to Protrait) whether your Plot
will clofe or not.

P HIS way of Surveying is the moft exaft and abfolute of all
. others for rhe Surveying of Counties, and all other large and
capacious Works, as of Iflands, Plantations, ¢re. For the perform-
ing of this Work, the Card of the Circumferentor muft be divided
into four Quadrants or Quarters, each containing go degrees, and
numbred by 1o, 20, 30, & to 9o, beginning at the Meridian,
and fo rf:cknnin%:u the Ealt and Welt Points; as is exprefled in the
Figure of the Card meutioned in the Tenth Chapter of the Second
Book, Fig. 1V. ._
Your Inftrument being provided with fuch a Card as I juft now
mentioned, you may proceed to take the Plot of the ground you in-
tend in manner following. But firft provide your Figld-book, which

(in
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(in this cafe) muft be ruled with Red-ink into fix Columps, The
firft of which muft be fo broad as to contain the number of de-

rees, and the quarter of the Compafs in which the degrees are cue
Epr the South-end of the Ncedle, The fecond Column is for the
Chains and Links which every fide of the Field containeth. The
four other Columns, which have writren at the head thereof, Norh,
Southy Eaft, Weft, arc to hold a certain number of Chainsand Links,
by the addition of which you may examine your Work, and difco-
ver whether your Plot will clofe or nor, before you proceed to Pro-
tract it. y

L. The manner of Working.

Fig. J{I.LEt ABCDEFGHK be a Ficld to be meafured. Ha-

. #~ ving placed marks at every angle thereof; firff, place
your Inftrument at A, (che Flower-de-luce towatds you) and diret
the Sights to B, the South-end of the Needle cutting 54 degrees in
the South-weft Quadrant; and let the length of the line AB be
§ Chains 12 Links. Now you muft (in the firf Column of your
Field-book) fer down SW g4 degrees o min. reprefenting South-
welt 54 degrees o min, and in the fecond Columa fer down 5, ra;
reprefenting § Chains 12 Links.

Secondly; place your Inftrument at B, and dirc& the Sights to
C, the Needle cutting North-welt 45 degrees, and the line BC
containing 2 Chains 89 Links.

Thirdly, place your Inftrument at C, and direft the Sights to
D, the Needle curting North-weft 96 degrees, and the line CD
mn;ainigg 3 Chains 35 Links. . o

Fourthly, place your Inftrument at D, and dire@ the Sights to
E, the qudﬁ: cuceing North-caft 31 degrees; and the line D E con-
taining 4 Chains 55 Lirks. _

Fifehty, place your Inftrument at E, and direét the Sights to F,
the Needle cutting North eaft 56 degrees, and the linc EF con-
taining 2 Chains 67 Links.

Sixthly; place your Inftrument at F, and diret the Sights to G,
the Needle cucting North-eaft 21 degrees, and the line FG con-
taining 2 Chains 24 Links. .

Seventhly, place your Inftrument at G, and direé the Sights to H,
the Needle cutting South-calt 51 degrees, and the line G H cone
taining 2 Chains 95 Links. .

Eiginhly, place your Inftrument at H, and diret the Sights tok,
the Needle cutting South-eaft 34 degrees, and the line H K con-
taininz 3 Chains 25 Links. : .

Laftly, place your Inftrument at K, and dire& the Sights to A,
the Nnedﬁt cutting South-welt 4 degrees, and the line KA con-
taining 2 Chains ¢5 Links.

Pp Having
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Having thus made Obfervation of all the Angles, and meafured all
the fides with your Chain, and fer them downin your Ficld-book
you fhall find them to ftand as followeth.

The Figure of your Field-book,

deg. m.|C. L |Noreh.| South.] Eaft. | Welt.

§ W 5400]|5. 12
NW 45 00f2. 8y
NW 7600|335
NE 3ro0{4.55
NE 5600|267
NE 2100|224
S §1.00(2. 95
S E 3400(3. 25
5 400 2. 95

ATnOmEbpoaE

=

1I. How to Examine your Work, r'mbzrﬁfr ya# baw,_
truly wrought or not.

Yﬂur Work being finifhed, the degrees cut by the Needle, and the
length of the fides meafured by the Chain fer down in the firft
and fecond Columns of your Field-book, you may proceed to Pro-
erafting : Bu if you dti{n: to be fatisfied of the truch of your Work
before, you may by help of the lines of Sines and Numbers, or by
the Table of Sines and Logarithms in the Third Book, very {peedi-
Iy make trial, and difcover wherein you have erred, and amend
ti;at Errour before you proceed farther, The proportion is this:

Firf

As the Radius, or Sine of go degrees,

is to the length of the fide of the Ficld in Chains and Links,
So is the Sine of the degrees cut by the Needle,

to the length in the Paraliel in Chains and Links.

¢ Wherefore extend the Compalles from the Sine of go, to the
¢ length of the fide of the Field n the line of Numbers; the fame
¢ extent will reach from the Sine of the Degrees cut by the Necdle to
¢ the length in the Parallel.

Secondly,

As the Radius, or Sine of go degrees, )
is to the length of the fide of che Field in Chains and Links, §
0
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is the Sine of the Complement of the deg. cut by the Needle
s?;b'the lengeh in the Meridian in Chains and Links,

¢ Wherefore extend the Compafles from the Sine of g0, to the
¢ length of the fide of the Field in the line of Numbers; the fame ex.
¢ cent will reach from the Sine of the Degrees cut by the Necdle 1o
¢ the length in the Parallcl
¢ But when the length is near 10 Chains, this extending will be
¢ pot fo convenicnt, unlefs the Sines and Numbers are back to back,
“as hinted at in Chap. 4. Book 2. But if your Compafles are long
¢ enough to reach from the Radius to the middle o, the work wil]
¢do very well: But if not, extend the Compafles from the firfk
¢ Term in the Proportion to the Third, and that extent will reach
¢ from the Second to the Fourch.

& Note, That the two Columns in your Field-book which are
noted with North and Soath are the Meridian Columps, and
the two Columns noted with Eaff and Wef are the Paralle]
Columps: That is to fay, the line of Noreh and Sourh, noed
in the following Figure with N S, is called the Meridian , and
the line noted with EW, in the fame Figure, is called the
Parallel.

EXAMPLE

Let it be required to examine whether the degrees be rightly taken,
and the fides truly meaiured in this Figure, before you begin to
Protract.

Your degrees being Noted, and your lengths of Lines orderly pla-
ced in your Ficld-book, we proceed to examine the truth thereof
thus:

ﬂ, The degrees cut by the Needle, when the Inftrument was
laced at A, being S W s4-degrees, and the length of the line A B
Eeing 5 Chains 12 Links, if you extend the Compaffes from the
Sine of 9o deg. to 5 Chains 12 Links in the line of Numbers, that
extent will reach from the Sine of 54 degrees, which were the de-
grees cut by the Necdle at A, to 4 Chans 14 Links in the line of
Numbers, which is the Diftance in the Parallel; and aifo the {ame
extent will reach from the Sine of 36 degrees, which is the Com-
plement of the degrees cut by the Needle at A, to 2 Chains 97 Links
in the line of Numbers, which is the Diftance in the Merid.n:
Wherefore (becaule the quarter of the Compafs was Souch-weft)
fet 4 Chains 14 Links (which is the Diftance in the Parallel) io the
Column of Welt, and alfo fec 2 Chains 97 Links (which is the Di-
ftance in the Meridian) in the Column of South; and fo have you

done with your firft Station at A.
Secondly, The degrees cut by the Needle, when the Inftrument
was placed at B, being N W 45, and the length of the h’neh BC
cing
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being 2 Chains 89 Links, if you extend the Compaffes from the
Sine of 9o degrees to 2 Chains 8g Links in the line of Numbers,
that extent will reach from the Sine of 45 degrees, which were the
degrees cut by the Needle at B, to 2 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 cut by the Needle at B, to 2 Chains 4 Links in the
line of Numbers, which is the Diftance in the Meridian: Where.
fore (becaufe the quarter of the Compafs was North-welt) fet 2
Chains 4 Links (which is the Diftance in the Parallel) in the Co-
lumn of Weft, and alfo fet 2 Chains 4 Links (which is the Di
ftance in the Meridian) in the Column of North; and fo have you
done with your fecond Station at B. .

Thirdly, The degrees cut by the Needle, when the Inftrument
was placed at C, being N'W 76, and the length of the line CD
being 3 Chains 35 Links, if you extend the Compafles from the Sine
of 9o degrees to 3 Chains 35 Links in the line of Numbers, that
extent will reach from the Sine of 76, which were the degree cutb
the Needleat C, to 3 Chains 24 Links in the linc of Numbers, whic
is the Diftance in the Parallel ; and alfo the {ame extent will reach
from the Sine of 14 degrees, which is the Complement of the deg.
cut by the Needle at C, to o Chains §3 Linksin the line of Num-
bers, which is the Diftance in the Meridian: Wherefore (becaufe
the quarter of the Compafs was North-weft) let 3 Chains 25 Links
(which is the Diftance in the Parallel) in the Column of Weft, and
alfo fer o Chains 83 Links (which is the Diftance in the Meridian)
in the Column of North; and fo have you done with your third
Station at C.

Fourthly, The degrees cut by the Needle, when the Infirument
was placed at D, being N E 31 degrees, and the length of the line
D E being 4 Chains 55 Links, if you extend the Compalles from
the Sine of 9o degrees to 4 Chains 55 Links in the line of Num-
bers, that extent will reach from the Sine of 31 degrees, which were
the degrees cut by the Needle at D, to 2 Chains 35 Links in the
line of Numbers, which is the Diitance in the Parallel; and alfo the
fame extent will reach from the Sine of 5o degrees, which is the
Complement of the degrees cut by the Needle at D, to 3 Chains
93 Links in the line of Numbers, which is the Diftance in the Me-
ridian: Wherefore (becaufe the quarter of the Compafs was North-
eaft) fer 2 Chains 35 Links (which is the Diftance in the Parallel)
in the Column of Eaft, and alfo fet 3 Chains 93 Links (which is
the Diftance in the Meridian) in the Column of Nerth ; and fo have
you done with your fourth Station at D. '

Fiftbly, The degrees cut by the Needle, when the Inftrument was
placed at E, being NE 56, and the length of the line EF being
2 Chains 67 Links, if you extend the Compafles from the Sine of
9o degrees to 2 Chains 67 Links in the line of Numbers, that extent
will reach from the Sine of 56 degrees, which were the degrees cut
by the Needle at E, to 2 Chains 22 Links in the line of Numbers,

which

-
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which is the Diftance in the Parallel ; and alfo the fame extent will
reach from the Sine of 34, which is the Co_::nplement of the degrees
cut by the Needle at E, 0 1 Chain 50 Lioks in the line of Num.
bers, which is the Diftance in the Meridian: Wherefore (becaufe
the quarter of the Compafs was North-Eaft) fer + Chains 22 Links
(which is the Diitance in the Parallel) in the Column of Eaft, and
alfo fer 3 Chain 50 Links (which is the Diftance in the Meridian)
in the Column of North; and {o have you done with your fifth Sta-
tion at E. -

Sixthly, The degrees cut by the Needle, when the Inftrument.
was placed at F, being N E 21 degrees, and the length of the line
F G being 2 Chains 24 Links, if you extend the Compaffes from
the Sine of 9o degrees to 2 Chains 24 Links in the line of Numbers
that extent will reach from the Sine of 21 degrees, which were the
degrees cut by the Needle ac F, to o Chains 8o Links in the line
of Numbers, which is the Diftance in the Parallel; and alfo the
fame extent will reach from the Sine of 69 degrees, which is the
Complement of the degrees cut by the Needle at F, to 2 Chaias
1o Lioks in the line of Numbers, which is the Diftance in the Me-
ridian : Wherefore (becaufe the quarter of the Compafs was North-
caft) feto Chains 8o Links (which is the Diftance in the Parallcl)
in the Column of Eaft, and alfo fet 2 Chains 10 Links (which is
the Diftance in the Meridian) in the Column of North; and fo
have you done with your fixth Station at F.

Seventhly, The degrees cut by the Needle, when the Infirument
was placed at G, being SE g1 degrees, and the length of the line
G H being 2 Chains 95 Links, if you extend the Compaffes from
the Sine of 9o degrees to 2 Chains 95 Links in the line of Num-
bers, that extent will reach from the Sine of 51 degrees, which
were the degrees cut by the Needle at G, to 2 Chains jo Links
in the line of Numbers, which is the Diftance in the Parallel; and
alfo the fame extent will reach from the Sine of 39, which is the
Complement of the de cut by the Needle at G, to x Chain
83 Links in the line of Numbers, which is the Diftance in the Me-
ridian: Wherefore (becaufe the quarter of the Compafs was South-
caft) fer 2 Chains 30 Links (which is the Diftance in the Paral-
lel) in the Golumn of Eaft, and alfo fet » Chain 83 Links (which
is the Diftance in the Meridian) in the Column of South; and fo
have you done with your feventh Station at G.

Eighthly, The degrees cut by the Needle, when the Iaftrument
was placed at H, being SE 34 degrees, and the length of the line
HK being 3 Chains 25 Links, if you extend the Compafles from
the Sine of go degrees to 3 Chains 25 Links in the line of Nums
bers, that extent will reach from the Sine of 34 degrees, which were
the degrees cut by the Needle ar H, to 1 Chain 82 Links in the
line of Numbers, which is the Diftance in the Parallel; and alfo the
fame extent will reach from the Sine of §6, which is the Comple-
ment of the degrees cut by the Needle at H, to 2 Chains 68 Links
i the line of Numbers, which is the Diftance i1 the Meridian: Where-

Qq fore
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fore (becaufe the quarter of the Compafs was South-eaft) fet « Chain
82 Links (which 1s the Diftance in the Pasallel) in the Column of
Eaft, and alfo fet 2 Chains 68 Links (which is the Diftance in the
Meridian) in the Column of South; and fo have you done with

r el Station at H.

Nintlrty, Thi;{?ﬂgitﬁs 3*:1{;? by ;he Ngedl;a \t}f]lelﬂr t[fh Infﬂrump:ul:
was placed at g 4 degrecs, a ength of the line
K A being 2 Chains 94 Links, if you extend the Eﬂlﬂﬂﬂ'ﬂ from
the Sine of go degrees, to 2 Chains ¢5 Links in the line of Num-
bers, that extent will reach from the dine of 4 degrees, which were
the degrees cut by the Needle at K, to o Chains 6 Links in the
line of Numbers, which is the Diftance in the Parallel ; and alfo the
fame extent will reach from the Sine of 86, which is the Comple-
ment of the degrees cut by the Needle at K, to 2 Chains 92 Links
in the line of Numbers, which is the Diftance in the Meridian «
" Wherefore (becaufe the quarter of the Compafs was South.weft)
fet o Chains 6 Links (which is the Diffance in the Parallel) in the
Columa of Weft, and alfo fer 2 Chains 92 Links (which is the Di-
ftance in the Meridian) in the Columa of South ; and fo have you
done with your ninth Station at K, :

Havipg thus gone over every of your Angles and Sides, as you
fee here done, and noted them down in your Field-book under their
refpective Titles of North, South, Eaft and Weff, you fhall find them
to %mﬁl in the Ficld Bood, as followeth.

The Figure of your Field-book.

' deg. m.|C. L.|Noreh,| South.| Eaft, | Weft.

1 e e o | o -
A|S W s400|5. 12 2.97 1
BINW 4?@ 2. 89| 2.04 tu:
CINW 7600|3. 35| 0.83 j.25
DINE 3100|4.55| 393 .| 235
E|[NE j§600|2. 67| 1.50 2.22 |
FINE 21002 24| 240 o.80
G|S E s5100|2.95 1831230
H|S E 3400|325 2.68 | 1.B2 L
K{S W 4o00/2.05 { 2,92 q.uﬁ*

Sum  10.40(10.4C09. 49 1949

This done, add all the Figures in the Norsh Column together
and you fhall find that they make 10 Chains 40 Links; alfo ad;i
the South Colum, and they make 10 Chains 4o Links: Then add
the E4f Column, and they make 9 Chains 49 Links; /), add
the Weff Column, amd they alfo make ¢ Chains 49 Links, ,

' Now
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~ Now becaufe the Sum of the Nort/; Column, and the Spm of the
South Column, are all one without any difference, and alfo the Sum
of the Eaff Column, and the Sum of the Weff Column are equal,
you may be aflured that your Worl is crue: But if the Sums of the
North and South Columns had differ’d, your Angles or Sides had
been falily obferved ; and alfo if the Sums of the Eaf and Wef
Columns had differ’d, it had difcovered an errour: But being they

you may be affured you Work is true, and therefore may
with confidence proceed to Protraction, according to the Direttions

following.

How to Pratraét any Obfervations taken accor-
ding to the Diredtions of the laft Chapter.

'F.'gf.'XI,UPun a Sheet of Paper or Parchment draw firft a line, as
iy SN, reprefenting the Meridian, and at right angles
here to another line EW, reprefenting the Parallel : Then layi

'your Field-book before you, you fhall find in the Sowth Col

2. 97 ; wherefore take 1n your Compafles 2 Chains 97 Links, and
place it upon the Meridian from A to 1.

Seaandly, Ia the North Column you find 2. o4: Take 2 Chai
4 Links in your Compafles, and fet that Diftance upon the Meridi-
an from 1 to 2. And becaufe you change your Column from South
to Noreh, you muft fet your 2 Chains 4 Links from 1 to 2 down-
wards towards the N. -

Thirdly, In the North Column you fhall find o. 93: Take o Chains
g 3 Lioks in your Compafles, and fet that Diftance upon the Meri-
dian from 2 to 3.

Fourthly, Tn the North Column you thall find fg 93 : Take 3 Chains

3 Links in your Compafits, and fet that Diftance upon the Meri-
ﬂl.ﬂ.ﬂ from 3 to 4.

Fiftbly, 1nthe North Column you fhall find r. 50: Take 1 Chain
50 Links in your Compafles, and fet that Diftance ppon the Meri-
dian from 4 to 5.

Sixthly, ?n the North Column you fhall find 2. 1o: Take 2 Chains
10 Links in your Compafles, and fer that Diftance upon the Meri-
dian from 5 to 6. o)

Seventlly, In the South Golumn you fhall find 1. §3: Take 1 Chain
83 Links in your Compaffes, and fet that Diftance upon the Meri-
dian from 6 to 7. And here again, becaufe you change” your Co-
luma from Norzh to South, youmuit fet your 1 Chain 83 Links from
607 ugwards towards the Souzh. A
adl %gﬁf , In the Seush Column you fhall find 2. 68: Take 2 Chains
68 Links in your Compaflés, and fet that Diftance upon the Meri-

dian from 7 to 8.

Nimbly,



64 The Ufe of the feveral  Lib. IV,

Ninthly, In the South Column you fhall find 2. 92: Take 2 Chains
92 Links in your Compafies, and fet that Diftance upon the Me-
ridian from 8 to A, where it will exallly fall, if you have truly
wrought.

Thus have you found the Points 1. 2. 3. 4. ¢, 6. 7 and 8. up-
on the Meridian N §: Through every of which Points draw
obfcure Lines with Black lead, or fuch like, parallel to the Pa-
?EJEW{ asthe Lines 1 B, 2C, 3D, 4E, gF, 6G, 7 H,

This done, repair again to your Ficld-book, where in the Hef
Columayou fhall find 4. 14: Take 4 Chains 14 Links in your Com-
pafles, and fet that Diftance upon the Parallel from Ato 1. |

Secondly, In the Wr;:!nu fhall find 2. o4: Take 2 Chains o4 Links
in your Compafles, and fet that Diftance upon the Parallel from
‘s 10 2.

" Zhirdly, In the Weff you fhall find 3. 25: Take 3 Chains 25 Links
in your Compafles, and fet that Diftance upon the Parallel from
k3 to ;i- .

Fourthly, In the Eaff you fhall find 2. 35 : Take 2 Chains ? 5 Links
in your Compaffes, and fer thar Diftance upon the Parallel from
'3 to 4. And here, beeaufe you change your Column from Weff to
Faft, you muft fet your 2 Chains 35 Links from 3 to 4 backward
towards A. .

Fiftbly, 1n the Eaff youfhall find 2. 22: Take 2 Chains 22 Links
in your Compdffes, and fet that Diftance upon the Parallel from
105 i’

Sixthly, In the E4f you fhall find o, 8c: Take ¢ Chains 8o Links
in ycéur Compafies, and fet that Diftance vpon the Parallel from

to 6.

Seventhly, In the Eaff you fhall find 2. j0: Take 2 Chains 30
Links in your Compafles, and fet that Diftance upon the Parallel
from 6 to 7.

Eighthly, In the Eaff you fhall find 1. 82 : Take 1 Chain 82 Links
in fﬂgr Compafles, and fet that Diftance upon the Parallel from
7 Lo o.

Ninthly, In the Weff you fhall find o. o6: Take o Chains of -
Links in your Compafles, and fer that Diftance upon the Parallel

from 8 to A; where it will alfo exaltly fall, if you have truly
wrought.

Thus have you found the Points 1. 2. 3- 4. §. 6. g and 8, up-
on the Parallel EW : Through every of which Points draw
obfcure Lines with Black-lead, or fuch like, parallel to the
M-tl;’ﬂl;.ﬂKSN; as the Lines 1 B, 2C, 3D, 4E, 5F, 6G,
7

This
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and turn it about, ’till through the Sights you fee a2 Mark fet up at
the next angle at L: Then by the Side of the Index draw the line
AL, which fuppofe to contain 8 Chains 68 Links: Take thefe
8 Chains 68 Links fromany Scale, and place that kength upon your
Table from A to L.

2. Bring your Inftrument to L, and lay the Index upon the line
L A, twrning the whole Table abour, *till through the Sights you fee
a Mark fer up at A, where your Table lalt ftood, and there fix it,
fo will the Needle hang direétly over tht Meridian-line in the Card
as before: Then lay the Index upon the point L, and turd it about,
rill through the Sights you fec a Mark fer up at the next an%lua:
M, and draw a linc by the fide of the Index, which fuppole to
contain 6 Chains 55 Links: This lengeh being taken from the fame
Scale as the former line was; will reach upon your Table from the
point L. unte M. . : J
3. Remove ﬁur Table to M, and lay the Index upon the line

M 1., turning the Table abour, ill through the Sights you efpie a

Mark fet up at the angle L, where your Table laft ftood, and there
fixing it, you fhall ftill find the Needle to hang dircﬂ:lgl over the
Meridian-line, if you proceed truly in your Work : Then laying the
Index to the point M, turn it abour, *ill through the Sights you efpie
fome Mark fet up at the next angle at N, and draw a line by the
fide of the Index: Then meafuring with your Chain from M to N,
you fhall find it to contain 7 Chains 27 Links; which take from the
fame Scale as before, and place the length thereof upon your Tablé
from M unto N.

4. Place your Inftrument at N, laying the Index upon the liné
N M, and turn the Table abour, ’ill through the Sights you fee a
Mark fec up at your former Station at M, and there fix the Tible,
fo will the Needle hang over the Meridian-line as before: Thenturn
the Index about upon the point N, ’till theough the Sights you efpie
the next angle at P, and draw a line by the {ide thereof: Then mea-
fure the diftance N P 9 Chains 32 Lirks, which take from the Scale,
and fet it upon your Table frem N unto P. '

In this manner mult you go round about the whole Mannor, nia-
king Obfervation ar every angle thefvof, as at PQS T YXGH and
K, and fetting down the length of every line upon your Table as
you find it by meafuring with your Chain, you fhall have upon
your Table the Figure of one large Plain, which mult include all
the reft of the Work: And in thus going about you fhall (if you
have truly wrought all the way) find your Plot to clofe exaétly in
the point A, where you began ; but if it do not, go over your
Work again, for otherwife all that you do afterwards within the
fame will be falfe. i

9 Here Note, That if one fheer of Paper will not contain yout
. Whole Plot; you muft then fhift your Paper as is taughe in
the 18 Chapter of this Book, e |

Having
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.Having thus drawn the true Plot of the outward bounds or Pe.
rii:hery;uf the whole Mannor upon your Table, as the Figure A L-
MNPQSTYXGH and K, and exaltly clofed your Plot at A

‘where you began, you may procced now to lay out the feveral
Clofes therein contained, in this manner.

1. Place your Table at A, laying the Index and Sights upon the
line A L before drawn, and turn it abour ’ill through the Sights
 you efpie the angie L; and there fixing it, the Needle will hang di-
re@ly over the Meridian-line in the Card: Then turn the Index a-
bout upon. the point A, ’tll through the Sights you efpie a Mark
fer up at the angle B, and by the fide of the Index ‘draw the line
A B, containing 6 Chains 43 Links,

2. Remove the Table to B, laying the Index onthe line B A, and |
turn the Table about “rill through the Sights you fee the angle A:
Then fix it, and turn the Index about upon B, *till you fee the next
angle at C, drawing the linc BC by the fide of the Index, which
fuppofe to contain 8 Chains 5 Links. "

. Place the Table at G, laying the Index upon the line CB,

and turn it about “till through the Sights you fee your former Sta-
tion at B; and there fixing it, turn the Index about upon the point
C, 'till through the Sights you fec the angle at E, and draw the line.
C E, containing 10 Chains 22 Links, which fet from C to E; and
again (before you move your Table) dirett the Sights to O, and
draw the line OC, containing 6 Chains 64 Links, which take
from your Scale, and fet from C to O: And (becaufe O is the
next angle to the bounder) you may (without placing your Inftru-,
ment at O, or meafuring the diftance O N) draw the line ON up-,
on your Table, which (if the reft of the Work be true) will con-
tain 4 Chains 45 Links. .
. 4 Remove your Table to E, laying the Index upon the line EC,
gns’ turn the Table abour till through the Sights you fee the angle,
at C: Then fix it, and turn the Index about upon the point E, ull
you efpie the next angle ac F, and draw the line EF containing
§ Chains 50 Links, which fecfrom E to F. Now (becaufe the an-
gle at F is the nexc angle to the bounder) you may draw the line
FG upon your Table without any further trouble, which (if the
relt of your work be true) will contain 6 Chains 68 Links.

5 Remove your Inftrument to T, laying the Index upon the line
TS, and turn it about ’ill through tﬁc ights you efpie the "“*“Ell_“s
at S; and chere fixing it, turn the Index a%:out upon the point T,
till chrough the Scilghts you efpie the next angle at V, and by the.
fide of the Index draw the line T V, containing 6 Chains.i 5 Links,
which fet upon the Table from T to V. Now (becaufe V is the
angle next the bounder) you may only draw the line VG, with-
out placing your Inftrumentat V, or meafuring the diftance V G, upon
the , which (if the reft of the work be true) will contain
6 Chains 38 Links. :

G 3 i '~ 6 Bring
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6 Bring your Inftrnment mle. and lay the Index upon the line
PQ_, turning the Table about ’ull through the Sights you fee the
apglear P : Then fixing the Table there, curn the Todex about up-
on the point Q, ’uill through the Sights you efpie the angle at R,
and by the fide of the Index draw the line ({R, containing 10 Chains
75. Links, which fet from Q o R,

Laftly, Bring _lyuur Table to R, and laying the Index on the line
QR, turn the able abour *till through the Sights you fee the an-
gle ac Q, and there fix it: Then turn the Index about upon the
point R, ’till through the Sights you efpie the angle at D, and
draw the line R D, which (it the reft of the work be rrue) will
contain § Chains 3 Links, 4

Thus have you an exaét and perfect draughe of the whole Mannor,
or of feveral Inclofures; in the performance whereof I have been
{fomething large, becaufc I would fhew the moft natural way firft :
But the fame thing may be performed with more brevity as follow-
eth, wherein (if you mark it well) you fhall plainly perceive that
half the work will be abbreviated, and the fame thing effeted with
almoft half the meafuring,

1. Having made choice of the angle A to begin your Work, place
your Table there, turning it about 'till the Needle hang direéily
over the Meridian-line in the Card, and there fix it: Then affign
any point upon the Table for your beginning Station, as the point
A, and laying the Index to this point, turn it about *till through the
Sights you efpie the next angle at L: Then draw the line A L, con-
taining 8 Chains 68 Links, which take from your Scale, and fer
from A to L: And allo (before you move your Table) diredt the
Sights to B and K, and by cthe fide of the Index draw the Lines
AB, and AK; but you need not meafure the lengths of them.

2. Then go forward with your Work as in the former part of this
Chapter, placing your Table at the angles LM and N; and when
you come to N, and have drawn the line N P, you may (before
you move your Table) draw the line N O. but not meafure it.

3. Alfo when you come to the angle Q, and have drawn the
gn_e Q_S, you may draw the line Q_R alfo, at once placing of the

able.

4. When you come to obferve at the angle T, and have drawn
the line TY, you may ac the fame time alfo draw the line TV, -
but need not meafure it.

5. When you come to the angle G, and have drawn the line
G H, you may alfo draw the line G V, which will cut the line TV
in the point V'; and at the fame time alfo you may draw the line
G I, conaining 6 Chains 68 Links.

~ Having thus gone round the whole Mannor, and made a Plot of
the outward part or Periphery thereof, and alfo drawn thelines A B,
NO, QR, TV, GV and GF, as you went along the bounder,
the remainder of the Work will (by this means) be much abbreyi-

ated,, fur you have no more to do, but
L. To
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1. To place your Table at F, laying the Index upon the linc g3,
and to m?n it irbnut il through fl::gﬁghts you efpie the angle ar
G: And fixing it there, dire@t the Sights to E, and draw the line
EF, containing § Chains so Links. ) AR

2. Place the Table at B, and lay the Index on theline E F, tu.n-
ing the Table about "iill you fee through the Sights the anEle F;
then fix it, and turn the Index about upon the point E il ¢ rough
the Sights you efpie the angle at C, and by the fide of the Index
draw the line E D C, which containeth 10 Chains 22 Links, Then,
becaufe from C to D there are 4 Chains, fet 4 Chains from C to D,
and draw the line D R, which will cut the line QR in the point
R, leaving the line D R to contain 5 Chains 3 Links.

- Lafth, Place the Table at G, Iayi:ug the Index on the line C l-‘E
turning it about ’till through the Sights you fee the angle at E ; an
there 'Exiug it, turn the Index about upon the point C, and dire&
the Sights to B and O, drawing the lines CBand CO. And thus
have you upon your Table an exat Plot of your Mannor with
great eafe and celerity. :

- There is yet another way to perform this Work. When you
have taken the true Plot of the outward bounds or Periphery of ‘the
whole Mannor upon a fheet or more of Paper, if you will take the
pains to go over every particular Inclofure a%a'm, and draw parti.
calar Plots of parcel by the fame Scale wherewith you laid
down the Plot of the Periﬁhery; then over the Plot of every par.
ticular Inclofure draw paraliel Meridians: And when you have thus

locted every particular, if you cut them off by their bounders, and

‘them one by another according to their Situation within the Plot

oty the whole Periphery, you fhall find that thofe Plots (if your
work be true) will juftly fill the Plot of the whole, leaving no va-
cuity.

11. By the Theodolite or Circumferentor.

Fig. KIII.BY- what hath been hitherto delivered concerning the
Harmony between the Theodolite and Circamferentor,
ou may perceive that the working by any one of them being right-
y underftood, the application. thereof to any of the otier will be
apprehended ac che firlt fight: T will therf:l{rc inftance in the Cir-
cumferentor, as being moft general. Let the Fxample of the laft
Chapter ferve, where the Figure ALMNPOST VXGHK re.
ﬁ:’uud part of a Mannor. Then having provided your Field-
book ready Ruoled, you muft at the head of one of the leaves there.
of write the Title of the Mannor, the County in which it is, and
who'is Lord thereof, As, ;

The
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The Mannor of Elmore, in the County of S.
for the Honourable R. B. Lord thereof.

Tﬁen beginning with your firft Clofe, write over the headj of
your Ficld-book the Tenant’s name, the name of the Clofe,

and the tenure by which he holds the fame. So for the firft Clofe,
Henry Grey, Cosbye Clofe, Pafture, Fl:'l!;‘.E. -'

Under this draw a Line quite through your Book ; then begin-
ning to Survey this Clofe, place your Inftrument at A, and diret
our Sights to L, noting the degrees there cur, which let be 160
egrees 45 minutes ; which 160 ?gm 45 minutes muft be noted
in the firft and fecond Columas of the Field-book: Then meafure
the diftance AL 8 Chains 68 Links, which place in the third and
fourth Columns. : ) ' il
1, Remove your Inftrument to L, and dire& the Sights to M,
the Needle cutting 181 degrees 3o minutes, and the Iinn.LM
containing 6 Chains 55 Links, which note down in your Field-
book. ‘ ; -
3. Place your Inftrument at M, and direct the Sights to N, the
Needle cutting 233 degrees, and the line MN 7 Chains 27 Links,
which note in your Field-book. And in regard you are to leave
the Hedge or bounder ALMN, adjoyning to Wishy Common,
(which appertaineth to another Mannor, ‘and therefore only: the
nathe inferted for your remembance when you come to protradi-
“on,) you muft draw a line quite through your Field-book, and in
the laft Column thereof write Wisky Common, which denotes unto
you that you are to leave the bounder of Wisky Comman. I
4- Place your Inftrument ac N, and direét the Sights to O, the
Needle cutting 355 degrees 40 minutes, and the diftance NO
being 4 Chains 45 Links, which note in your Field-book as be-
fore. L .11

5. Place your Inftrument at O, and dire the Sights to C, the
Needle cutting 309 degrees 30 minutes, and the line OC contain-
ing 6 Chains 64 Links, which note in your Field-book.

Now becaufe at thefe two Obfervations you went againft the -
Hedge or bounder of Banton Plain, you muit againlt them write
in your Ficid-book Bautos Plain; and becaufe you are now to leave
the Hedge or bounder of Banton Plain, draw a line quite through
your Field-book. -

6. Place you Inftrument at C, and diret the Sights to B, the
Needle cutting 54 degrees oo minutes, and the diftance C B being |
8 Chains § Links: The degrees and minutes muft be noted in the

firft and fecond Columns of your Field-book, and the Chainsand
Links in the third and fourth.

7 Re-
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~ 7. Remove your Infirument to B, and direct the Sights to A, the
Needle cutting 19 degrees 3o minutes, and the Diftance B A being
6 Chains 43 Links: The degrees and minutes muft be noted in the
firft and fecond Columns of your Field-book, and the Chains and
Links in the third and fourth, Now becaufe at thefe two laft Ob-
fervations went againft the Hedge or bounder of Bay Wood, you
muft againft them write Bay Wood ; and becaufe you have
now finifhed your firft Clofe, you muft draw a double Line through
your Book for your Remembrance.

Then confider which parcel is next fitteft to 'be taken in hand,
which let be Bay Wood 5 and withal at what angle thereof it is moft
meet to begin, which fuppofe C; and here (for your help when you
come to protraction) you mult exprefs in the title of this fecond
Clofe at what Angle you begin the fame, (unlefs you had begun it
where you ended the laft at A, and then it is not material :) Where-
fore fecing you are beft to begin at C, look in your Ficld-book (on
the work of the lat Clofe) what degrees and minutes the Needle
cut at C, which were 54 degrees and 8 Chains § Links, therefore
againft that number make this o or the like Mark, and write the
Title for your fecond Clofe thus:

Samucl White, Bay Wood, by Leafe,
begin at ©.

By this means you fhall readily know, when you come to protra:
&ion, where to }l;egiu with this parcel, and in the margin place
(2) for the number of your fecond parcel; and then proceed in your
work of Surveying this parcel as before you did for the other, ’till
ou have gone round about the fame, ending at A where you firft
Lgan, noting down all your Obfervations both of lines and angles,
with the particular bounders as you go along in your Field-book,
in all refpets as you did thofe u¥ the firft Clofe: And in thus do-
B0 % e ing you fhall find that

at ',rﬂir:lr firft Obferva-
2 tion from C to E, you

The Mamor of EYfmore nthe (30 " 5 Mhe
County of S. for the Honourable Hedge or Bounder of

R. B. Lord :beregj‘_ Banton Plain, and part=
ly by the Hedge or

: : PR Y - Bounder of Charch-
(1, szewry Grey, Cosby Cloje, Palture, Free Field; and theréfore a-

16045, b|6¥ 2
: . gainft the degrees of
;a' ég > Hl Hisi) Cdwmeos. that Obfervation,write
3:: 7 = : : ' Banton Plain & Charch-
- Banton Plain, Field, there drawing a
%IEL';E;E line: Then at your
two next Obfervations
2 }Pl 6!‘”' oy s atE and F, you went

along the Hedge or
Tt Bounder
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FOURTH BOOK.

- The Semﬁd.i’;rt.

]
-

'-u J CH-A P-L .

How to find how many Acres, Roods, and Per-
ches, are contained in any picce of Land, the
Plot thereof being firft taken by any Inferament.

Aving fhewn how to take the Plot of any Field or othet In-
X 1 clofure feveral ‘ways, and alfo to Prottadt the fame upon Pa-
per, it is now neceffiry to fhew how the Content thereof may be
attained, that is to fay, how many dcres, Roods, and Perches, an
- Field fo Plotted doth contain.  In the performance hereof you mu
confider, that the Original of the menfuration of all fupérficial Fi-
- gures, fuch as Laad, Board, Glafs, or the like, dorh' déperid upon the
exatt meafuring of certain regular Pigures, as the Geometrical Square,
the bagr_sgﬁm' or Papallelogram, the Tridngle, the Trapezla,and the
Circle : “Therefore, if any Plot of Land 'to be meafured bé not one of
thefe Figures, it muft before it can be meafured) be reduceéd into
fome of thefe Forms- 1 will therefore, in the firft place, fhew how
to meafure any of thefe Figures {everally by themfelves; and after-
wards, how to reduce any other irregulat’ Figure into fome of thefe

regular Forms ; and laftly, to_meafure them by the fame Rules.
Auvd firft, ol L Of
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I. Of the Geometrical Square.

Guometrical Square is a Figure confifting of four equal fides;

and as many equal Angles; asis the Square ABCD, (Fig, 15.)
whofe fides are all equal, which containeth fix equal parts, which
may be attributed either to Inches, Feer, Tards, Perches, Chains, or
any other meafure whatfoever. |
_ ow to find the fuperficial content of fuch a Square you muft
multiply one of the fides in it felf, and the produft of that multi-
plication fhall be the Content of the Square. 3

EXAMPLE. 0l

‘Suppofe the Square ABC D, (Fig. 25.) to be a piece of Land,
and the fide thereof to contain 6 Perches, therefore multiply 6 in
it felf, that is, multiply 6 by 6, and the produft will be 36; and fo
many Perches doth the Square piece of Land contain.

And here obfeive, that if the linear Meafure had been Feet, the
Content had been fuperficial Feet ; or if the Length had been taken
in Yards, the Content had been fuperficial Yards, &re. .

1L Of the Long Square or Parallelsgram.

A Long Square or Parallelogram, is a Figure confifting of four
fides, as ABCD, (Fiz. 26.) the two oppolite fides whereof are
equal, as the {ides AB and CD, and likewife AC and BD; each
of the fhorter fides containing 7 Perches, and the longer fides 1 '3

To find the fuperficial content of this Long Square or Parallelogram,
you muft multiply one of the -longer fides by one of the fhorter,
that is, multiply 7 by 13, and the produ& will fhaw the fuperficial
Content thereof, ¥ !

Example. 'The longer fide of the Square contains 13 Perches,
and the fhorter 7 Perches ; now if you multiply 13 by 7, the pros
dut will be 91, and that is the Content of the Square in Perches.
If the Numbers 13 and 7 had reprefented linear Feet, the Product
91 had been Superficial Feet. ' ,

There are two other 4 fided Figures, which may be faid to have
fome regularity, and often fall our in Buildings, wiz, a Parallelo-
gram (as ABCD, fee Fig. 27.) having its oppolite fides both ways
parallel, or fuch a Figure as hath only two fides parallel as GHIK,
(fee Fig.28.) For the firft multiply one of the fides AB by AE the
Perpendicular diftance of AB from its oppofite CD (produced if
need require it) and the Produ& is the Content. That is,

Feet.
AB 9
AE 11

99 the Content. For




bya (the length of
by
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For the latter Figure, multiply half the fum of the parallel fides
GH and KI by their diftance LM, and you have the Content,
that is,
Feet.
El——14.
G H- 10

* Of re—-24

1S—==12

IM—- 7
%: the Content.

1. Half the length of the Bafe, being multiplied by the length of
the Perpendicular, fhall be equal to the A4res of the Triangle.
Or, 2. Half the length of the Perpendicular, being multiplied by
the whole Bafe, will be the content of the Triangle.
ain, 3. The whole length of the Perpendicular, being multi-
lied by the whole length of the Bafe, half the produtt fhall be the
tent of the Triangle,

EXAMPLE.

Suppofe you were to find the Ares or content of the Triangle
A BE (Fig. 29.) the Bafe thereof AF containing 58 Perches, and
the Perpendicular BE 24 Perches.

Now if you multiply 12 (which is half the length of the Perpen-
dicular BE) by 58 (the length of the whole Bafe A F) the produdt
will be ?6; and that is the Area, or the content of the Triangle.

Or, if you multiply z? (the whole length of the Perpendicular)

half the Bafe,) the produét will be 696 as be-

Or again, if you maltiply §8 (the whole length of the Bafe) by
24 (the whole length of the Perpendicular,) the produtt will 1392,
the half whereof is 696, the Ares or content of the Triangle as be-
fore. And of thefe three Methods, the fitteft for Surveying is this
laft, the other two for Building.

And here Note, That though the Perpendicular B E had fallen
without the Triangle on the Bafe produced (asin Fig. 31;) yet
ftill the Produ& made by multiplying the whole length of the
Bafe A F by the Perpendicular, had been double the content of the
Triangle, as before ; and all the three préceeding Rules would hold

Laftly, if theough the middle of the Perpendicular or Sides, in ¢i-
ther Example, be drawn a line parallel to the Bafe, as GH ; then
GH (in the firft Example) 26 : multiplied by the Perpendicular,
gives the conrent.  And this is common in'meafuring Buildings.

Xx ATra-

L

T *:l'

















































































to8 The Ufe of the feveral  Lib. V.

CHAP VIIL

How to plot Mountainous and uneven grounds,
with the beft way to find the Content thereof. =~

OR the plotting of any Mountainous or uneven picce of
F ground,as ABCDEFG (Fig. 38.) you muft firlt place your Inftry.
ment at A, and direct the (ights to B, meafuring the line A B: Then
in regard thar from B to C there is an afceot or kill, you mufl find
the Horizontal line thereof, and draw that upon your Table, ac-, °
counting thereon the length of the Hypotenufal line: Then mea-
fure round the Field according to former Diretions, and havi
the figure thereof upon your Table reduce it into Trapezia®s, asin-
to the Trapezis’s ABEG, BCDE, and the Triangle GEF: then
fiom the angles A, C, E, and F, let fall the Perpendiculars AK,
CH, El, EL,and F M. Now inregard there are many Hills and
Vallies all over the Ficld, you mult meafure wich your Chain in
the Field over Hill and Dale, from B to D ; and to the line B D,
fet the number of Chains and Links as you find them to be by
fuch mealure, which will be much longer then the ftraight line
B D meafured on your Plot by the Scale. Then by your Inftrue
ment find the poiat H, in the line B D, and meafure from C to
H as before, and fet to it the number as you find it by the Chain,
Then find the Perpendicular 1 E, and meafure that with g
Chain alfo: All which lines (in refpe& of the Hills and Vaﬁ'o.:; .

will be found longer, then if they were meafured upon the Plog o 3
the Scale: And therefore by the lines BD, CH, and | E, as ¢ ;

are thus meafured, muft the 7rapezia BCD E be calt up, as ale
fothe Zrapezia ABEG, and the Triangle GEF: And this is the
exafteft way that I can prefcribe for the meafuring {or finding the
true Contents) of uneven Grounds; which being carefolly, and
with difcretion performed, will not differ much from truch, For,
if fuch uneven Grounds fhould be Plotted, according to their true
meafures in the Field, they would not be contained within their pro.
per limits, which laid down among other Grounds would fwe be.
yi:-n-:i their bounds, and force the adjacent Grounds oyt of their
places, ;
Bur now, to diftinguifh thefe Grounds from others in your Plot,
ou may fhadow them off with Hills as in this Figure, left any man
;ﬁng your Plot, fhould meafure by your Scale, and find them @ .,
11ET, \ 51

CHAP.
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make two little Strokes thus =, bending them either upwards, o
downwards, or ftraight at right Angles, according as you fec the
Lane to incline this or that way : And at the end of thefe two Pa.

rallel Lines write the name of the Place to whicl; that Lane leaneth,
and if you will, or can obtain it, the reputed diftance thither: and
and uﬂ%er the Line write the diftance from your laft Station joo. |

2. When you pafs over any eminent Bridge, by any Wind mil,

over any Great Hill, throughany Zows or Fillage, note .t.h':m alldown

with their diftances from your faft Station.

3- In your going along the Road, if you fec any Churches, Manfi.

on-Houfes, Beacons, Wind-mills, Towns, Villages, or any other thing

remarkable ; at your next Station fee how they bear from you, writ.
ing down their names, and how they bear from you, on that fide of |

the Book on which they lie from you. . "

Then in your Journeyings forwards, when you come to fee thofe
things or Places, or fo many of them as you can, there take notice
alfo ﬁ}w they bear, and their names alfo, with the diftance from the

laft place where you obferved them before ; and continuing this Me-

thod, you may accurately defcribe the Roads of any Country.

For Streets or Lanes iz Cities or Towns,

1. In the Plotting of Streets, there muft be fomewhat more ex-
attnefs ufed then cazdpoﬂibly be in Roads and High-ways : for Roads

being both long and large, cannot be plotted by any other then a
very {mall Scale, fo that every fmall bout, or turning, cannot be
taken notice of ; or if they be; they cannot be expreffed in any Plos

but in Streets and Lanes every {mall bowing, though it make pot an
angle of above 3 or 4 degrees, mult be taken notice of ; and there-
forc the Zheodolite or Semicircle is more apt and fitter for this work

then the Circamferentor. Yet in this you need not with your Ju.

ftrument make obfervation of thefe fmall Angles, but having made
obférvation of 4 eminent angles and the principal intermediat ones,
you may by the help of Reds or other Bevels for that purpofe more
accurately find the quantity of thofe Breaks and Angles, and thofe

alfo will be lefs troublefome,

2. When you have by your Inftrument made obfervation of fo
many grand Angles in High-fireets, as to do encompafs divers other
{mall Sreets or Lanes, you muft remember to take fpecial notice of
your Seation-Points ; and in meafuring with your Chain, take no-
tice, as you pafs by them, of all manner of Breaks, Courts, Allies,
Houfes of note, and other publick Remarks, with their true Perpen-
dicular diftance from your' Chain, taking both fides of the way in

every Street or Lane together.

3. Having protra&ted your Four, or more Grand or Cardipal’®
Angles, firlt, lay down thefe four principal Streets, (and here you.
may examine by your Angles whether they will clofe or not, by the
directions given in the 4 Book,) and on eicher fide of the way make

Marks,
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or mareent on either fide of your Black Line; which being (hadow-
ed will add a great luftre and bca::? to your Plot. '
Then in your Wood-land Grounds, draw divers lictle Trees in
the moft marerial places, and fhadow your mountainous apd un-
‘even Grounds with Hills and Valleys, expreffing all kind of Bogs, f
Groves, High-ways, Rivers, ¢ diftinguifhing them by Iivclj?(g;. =
lures, according to their fimilitudes. ' : i
“Then in fome convenient place of the Plot, without the Inclo-
fures, draw a Circle, and therein deferibe the 32 Points of the
‘Mariner’s Compafs according to the fituation of the Grounds, with
‘a Flower-de-luce at the North part thereof. Py
Then in fome convenient place of your Plor make a SI;a!-:: *ﬁ-f j
Eﬁm that by which your Plot was protracted, with a pair ¢
es upon it. . A0 Ak
ly, in fome other convenient place towards the upper pa
thereof, draw the Coat of Arms belunging to the Lord of the M
nor, with Mantle, Helm, Creft, and >upporters; or in a Compar
ment : But be fure you blazon the Coat in irs true Colours, vy
 Thefe things being well performed, your Plot will be a -
Ornament for the Lord of the Manr to hang in his Study, or
ther private place; fo that at pleafure he may fce his Land bel
him, and the gnantity of all or every parcel thercof, without any

farther trouble. :
Alfo in your Plot muft be exprefled the Manor-hoafe accur;‘:%z .

to its {ymmetry or ficuation, with all other Houfs of note,
all Water-mils, Wind-mils, and whatfoever elle is necellary,

may be put into your Plot without confufion. by o~

For farther explanation of what hath been delivered in this
Chapter, I have herc added the Figure of a {mall Manor, which
will be fufficient for example fake. As is Fig. XIV.

—

C HA P XXIL it

The Names of fuch Colours as are necef[ary for the
Wafbing of Maps, Charts, or Plors, with the
manner bow to temper and ufe the [ame upon
Velom, Paper, or Parchment. .

i

T is not convenient for a Swrveyor, when he hath drawn the
draught of a Manor, and reduced it to his incended bigocfs, to %1
tepair to a Painter to finith his Woik, the thing it felf being very S
commendable, and eafy to be arrained: And befides, a Pamter 1S
not to be found in every Country, nor is every Painter fornifhed
with Colours fitting tor fuch a purpofe, they for the moft parc u-

fing more grofs and ordinary Colours. Nows for the bcnr.ﬁ{r ucolf
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with fﬁi.lr Pencil take of Gumboege or Tellow Berries a very {mall
uantity, and on the infid gf the Black-lead Line draw the Co-
?ﬂur along of an equal th (as near as you can) from the Line,
broader or narrower, according as your Field is in bignefs, (not
dawbing your Field all over with your Colour, as T have feen fo
(otheswife good things) by this plaftering way (as I may call

moft notarioufly abuied.) Then having %{;ﬂﬂ round your f!iélﬂ'h;:-; '

this manner with your Colour, wer your 0yt
have a fmall uantity&uf WHIE;:! by youh to dip it in, and firike
along the infide of the coloured Lige, bringipg’ it more down to,
wards the Center of ihc ']g?:fd: 'ﬂmﬁ‘]ﬁs w I"Fv%:?:tcn your Colours
and make it fhew as if it loft it felf by degrees, to the yery

cofour of your Paper or Parchment. And this courfe is rq tmﬂ
% { ﬂ]ﬁ; : : f’;. wit

not only” for Tellows, but for all ‘other Colours. Then laft
a Pen (if you canngt handle a fmall Pencil handfomly and evenly ).
take fome gf that Colour whi¢h fhadoweth that Colour you con
lour’d your Field with, aad  go over your Black-lead Life anly, fo.
fhall your Field be finifh’d, ™ | L :
And in this manner i'hn{'{ you do a hundred Ficlds in gne Plot,
of divers Colours: Only obferve this, thar, as near as you can, you
colour not two Fields gtﬂju}rquﬁ one to the other both of the ‘{m
Colour, but of different: " And therefore it will be convenient to
underftand what Colours do fet one another off beit, ﬂd as
near as you can to lay Clofes adjoyning to one another, of twa
fuch Co{:turs, that ope Shadow may ferve both. And thus I cop-
clude chis Chapter and this Marter.

-

CHAP XIL
Of Water Levelltng, Draiming, &e.

L How to find whether Water may be conveyed
from a Spring-bead to any appeinted Place,

THere is an Inftrument call’d a W ater-Level, for the Perfors-

acil in your Mouth, br'

e
EE
a1

s, Wit

mance hereof, the making whereof is fufficiently known to

moft that do make Mathematical Inftruments : They are ufually

made abaut § or 6 Foot 103? having a Trough cover’d over, or a -
at

Copper Pipe to hold the er, and two Cups, at each End one,
into which the Water mult iffue to fet the Level truly. Befide

this Trough, there ought alfo to be two Sights, and another Lev

for a Plummet, a Staft to ftand always of an equal Height, and twp
Station ftaves with moveable Veins upon them, to move up and
down,. as fhall be direfted by him that ftandeth at the Water-Level,
In this Form, or fomewhat like this, are Water- Levels ufually made,
But Ihave latcly feen and ufed a Water-level, contriv’d by Mr. &;

Shot.
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otgrave, not above 8 Inches long, where the Water ( or fo
gﬁ'mpm ,'w"ﬂﬂﬁ'“ﬁ) is inclofed, with a Tube EE:IFJEFWHEE
nderneath the Cafe that holds the Trunk, with a Spring and
ews go bring the Water to its true Polition, Eﬂt to %mn
) veral forts of them, 1

=

re concerning the Inftrument and the
me prulgeged to. ﬂéew the Ufe t!l;erl d . _
. Water-Levels now a days are generally made with Spirits enclos’d
cither in a Glafs Tube or a circylac ﬁa.g Box, cover’d w{:h- a Glafs

er ground Concave, fix’d fo a Telefcope with Horizontal Hairs,

Jitl; manner, that if the ﬁuﬁa:bl; be brought to the Markof the
Glafs, the Hairs are Horizonta | ,
~ Now if it were requir'd ro know whether Water may be cop-

vey*d in Pipesor Trenches from a Spring-head to any determinate
Place, obferve the following Directions. |
_ Place your Warer-level at fome copvenient Diftance from the
Spring head, ina right Line towards the Place to which the Wa-
ter is to be convey’d ; as at 30, 40, 60, Or 100 Yards diffance from

ﬁm Spring:head. Then have in a readinefs your two Station-
- ftaves divided into Feet, Inches, and partsof Inches from the Bot-
- tomupwards: Being thus provided, caufe one ( whom you may
- call your fir} Affifant ) to {ct up one of the {aid Staves at the Spring-
ead, and require another (which you may call your fecond 4ffiffant)
to eret the other Staff beyond your Infirument, at 30,40, 60, or
jee Yards forward, towards the place to which the Water fhould
be convey’d. Thefe Station-ffaves being ereted perpendicular, and
your Water.level abour the Mid-way precifely ﬁrﬁﬂnml, go to
the End of the Level, and looking through the Sights, caufe your
firft dlfsftant to move a Leaf of Paper up and down your Station-
ftaff, *ull through the Sights you fee the very Edge thereof ; and
then, by fome known Sign or Sound, intimate to him thar the Paper
1s then in its true Pofition: Then let this firff 4fiffamt note againft
what number of Feet, Inches, and parts of an Inch the Edge of the Pa-
per refeth, which he mult ore down i Paper. Then your Wacer-
level remaining immoveable, go to the other End thereof, and looking
through rhe Sights towards ?_ruur other Starion-ftaff; caufe your fi-
copd Affiffant to move a Leaf of Paper along the Staff, ’till you fee
the vy, Edge threof hrough e Sighes; and e by fome
- known Sight or Sound ) caufe him to take notice what number of
Feer, Inches. and partsof an Tnch are cur by the faid Paper, which
will hi‘;‘.udaifu to keep in Mind, or note in a Paper, as your firff AF
fiffame did.

This done, require your fixf# Affiftant to bring his Station-{taff from
the Spring-head, and caule your fecond Affiffant to take that Staff,
and carry it forwards towards the Place t6 which the Water is to be
convey’d, 30, 40, 60, 0r 100 Yards, and there to ereft it perpendis
cular as before, letting your i Affiftant ftand at that Staff where
your fecond Affiftant before ftood : Then in the Mid-way berween
your two Affiftants, place your Water.level exadtly horjzogral, and
looking through the Sights thereof, caufe your firf# Affiftant to move

| ; a
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By this Table you may perceive that the Notes of the firff 4fift,
colle®ted ar his feveral Stations, being added together, amount o
18 Feet, 10 Inches, and 3 of an Inch; and the Notes of your fe.
cond Affffant at his feveral Stations, being added together, “a-
mount to 21 Feet and two Inches : So the number of the firf 4/-
ftant’s Obfervations being taken from the number of the fecond,
there will remain 2 Feet, 3Inches, and % of an Inch ; and fo much
is the Place to which the Water is to be brought, lower than the
%ring-h:ad, according to the ftraight Water-level, and therefore the

ater may eafily be convey’d. If the Surveyor fufpeéts his Level,
¢ he may wry it thus; on Ground not above 4 or 5 Feet out of the Le-
¢vel, atany Diftance from oneanother ; fuppofe 10 Chains fet upon
¢ two Staves ; and in the Middle of that Giftance fet up your Level,
¢ then dire& your Level to the Firff, and make your Afliftant move
“the Mark upwards and downwards till the Hair cut itat A ; do
¢ the like to your other Afliftant’s Mark ( fee Fig. 39.) *till the Hair
¢have cut it at B. T

¢ Laftly, Move your Level to A, and if it cut B, the Hairs are truly
¢ adjulteds; but ifyﬂﬂt, level your Telelcope, and let your Affiftant
*at B mark the Divifion on the Staff, and then move the Signal *till
¢ the Hairs cuc it, and as much higher or lower than it was before,
¢ fomuch is the Error of the Level io 10 Chain’s Length; and fo
* much muft be accordingly allow’d proportionally in all Diftances;
¢ andthefe Diftances muft be meafured from every Station of the Level
“to every Staff,

¢ And tho’ the Hairs of the Levelbe not truly adjufted, yet if it
¢be placed exattly in the Middle of the Station-[taves, the Errors
¢ mutually deftroy each other

Figure XV.

Having exprefled, as plainly as I can in Words, the Manner of
conveying of Water from a Spring head to any appointed Place, ic
will not be amifs to infert a Figure, by the Sight whereof you may
plainly perceive how it is effeéted : In which Figure note; that A re-
prefents the Inftrument or Water-level, and B the Station-ftaves ; C
the Spring-head, and D the Place to which the Water is to be

conveyed.

9 Here note, that when you have call'd your two Affiftants to-
gether, and examin’d their feveral Notes, and added them to-
gether, if then you fhall find the Sum of your firff Afiffant’s
Note to be greater than the Sum of your [econd Afifant’s
Note, that then ic is impoffible to bring the Water from that
Spring-head to the intended Place: But if the Sams of the
Notes of your two Affiftants do exactly agree, there is then a

- Poffibility of effeting ir, if the Diftance be but fhort, though
with more Charge and Difficulty.

Iii When
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I11. How ( without a Level, or Level-water)
to try whether Water may be conveyd from a
Spring or Head to o defigned Place, though
at a confiderable Diftance. L P

T the Spring-head begin to make a little Trench, about three
A or four Pole long, towards the Place which the Water is to
be convey’d ; whether this Trench be ftraight or crooked is not
material in this Cafe. Then let fo much Water run as will only
fill this Trench, letting none run over at cither End of the Trench ;
but when either End is full up to the Brink, then ftop the Courfe
of the Water. Now, if you find the Trench dry, or {hallower of
Water at that End which is next the Head, than at that End fac-
theft from the Head, it declares the Ground to be. falling. Then
do the like for three or four Pole farther, ftill making the Wa-
ter to follow you. And having filled the Trench, fo thatr the Wa=
ter may ftand level at both Ends thereof, then ar both Ends ereft
two Staves of about four Foot long, at each End of the Trench,
being both of equal height from the Surface of the Water. This
done, go on in the fame Line about ten or twelve Pole farther,
where fet upa third Mark, {o that you ftanding behind it, and looking
to the middlemoft Mark, you fee all the Tuqs, or all the Bottoms,
according to which you meafur'd your equal heights; may all a-
gree. And then, if that ftick whichis below the Mark be longer
than the other two, it fhews a Def¢ent ; but if it be fhorter, it
fhews the Ground is higher : But if any rifing Place of Ground be

in the way, you may eafily find the heighe of its rife by fettingup

a Stick, and meafuring it, as before is fhew’d.

IV. To know bow bigh you may (et your Cock in

your Honfe, when Water is conveyd thitber. .

Hen you have brought the Water from any Head or Spring

to your Houfe, and would know how high you may place

your Cock, begin at the Conduit-head, and dig a Trench neara
Foot deep ; bur as you go farcher off, let it be fill fhallower, for §-
or6 Pole in length, more or lefs according to the fall of the Ground,

i e R, o Y

it B By

fo that the Water may but juft follow you; and when it begins to

run over, there ftopit, and begin a new depth as before: But be:

fure, let the Fall of the Water be down-right, like the Stepsof 2

Pair of Stairs : And in this manner go on, ’till you come to the
Place to which you intended to bring it. Having thus done, add



‘Lib. IV.  Infiraments in Stveying.  13%
thﬂ Fa]]. at thﬁ Cﬁudllil;, alld the Dﬁp{h'ﬂf }'ﬂﬂf great WO ' Iﬂj
gether: And fo high in your Houfe above the Level (T'ime mgﬁ:
may you fet your Cock. = i
 hefaith
ne

V. Concerning the Cleanfing of Water:

F the Water which comes to your Houfe be noifome, you may-

‘thus purify it. Make a Trench from your Houfe about three
or four Perches long or more, ( for the longer it isthe better, ) and’
a2 Foot and half deep : Fill this Trench a Foot thick from the Bot-"
com with Hurlock or Clunch cut in Pieces (as fit for the Lime-
Kiln:) Then fill it one Handful higher with Pebble-ftones ; then
fill ic up with Gravel or Earth; the Water running through it will
be fo.purified, that it will be fit for Brewing, for the Por, Wafh-
ing, or any thing clfe.

This alfo greatly mendeth Well or Pump-water: For the Well
being cleanfed from Mud, and Clunch put therein almoft as high
as the Water rifeth, it will mightily mcndp the Water.

-

V1. Concerning Flowing of Grounds.

O defcribe the manner of making of Mills, to go either with

‘thée Wind, Water, or other Force, or Sluces, or other Engines.
for the mounting of Water, is not my Defign in this Place; but to
deliver fuch plain Rules and Directions to any Gentlemen or others,
who occupy or poffels Grounds; how, when Occafion requires,
they may flow them ; it being of good Ufe in a dry Seafon: For by
this Means fome one Man by flowing of his Ground, having a
River adjoyning, hath made his Ground yicld him s/ an Acre,
whereas his Neighbour hath fcarce made 20 Shillings an Acre of his,
although, at other Seafons, the one Man hath made his worth as
much an Acre as the other, the Grounds being paturally of an, e-
‘qual Goodnefs.

Having by Drains and Dams brought the Water to the higheft
Part of that Ground which you would flow, you muft cuc a little
Trench as level as you can guefs (having no Inftrument ) by your
Eye, which Trench let be about nine Inches broad, and fevenor
eight deep, and about fifteen or fixteen Foot in length at the firft,
laying the Zurfs which you cur out clofe to the Trench, on the
lower fide thereof, with the Grafs-fide downwards. This donc, let
the Water into this Trench, allowing it to run over a lietle at the
Jower End thereof : And thus may you ftop the Water with a Tuf,
and caufe the Water to run over in any Part of the Trench,

Kkk Now
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Now, in the making of this Trenach, if you find that the Water
will not follow you, you muft with a Spade, made crooked at ¢he
End, fink it decper, and caft out the Earth, and in your going on,
go deeper and deeper, as you fhall find Occafion, yet not dgncp:r
thap chat the Water may juft follow you; thus proceeding *ill you
come to the farther fide of the Ground. And in your Paflage, " ac-
cording as you find the Ground o fall, you may makc crofs

Trenches, of about four or five Pole one from the other, the fame

Way as formerly is faid, ’till you have made Drains enough,
In cafe you are to carry your Water over fome Ditch, Brook or

Valley, you mult then make a Boat of Boards nailed together,

making a Trough thereof, through which the Water may rup,

VII. Of Draining of Grounds.

P His is more caly and with lefs Charges performed then Floas.

ing, and is altogether as neceffary, and as advantageous as

Floating 15, and that not only in Arable, but in Meadows which lie
low, in Woeds, Bills and Boggs upon Hills. :

The Inftruments neceflary for this purpofe-arey a Plow, Spades;
Scoops, Shovels, and Forks.

The Plow makes the Way, and the Spades, Scoops, Skouels, Bills,
&ec. are ufed by thofe which follow the Plow, in clearing of the
Way which the Plow hath made, from Zurfs and other ObRacles
which fall in after the Plow, as Roots, Stomes, and feveral the
Lke, This Inftrument ( I mean the Phw) is fo neceffary, that

faith my Author ) in fome Parifhes they maintain a Town-Plow,
that will hold cight or nine Yoke of Oxen, and two Horfes for
Boys to ride on to guide the Plow, while others ( booted ‘up to the
Middle ) hold the Plow: And with thefe Plows much good hath
been done in hard and ftoney Grounds, and alfo in the throwi
out of Ditches which have been ftopp’d, and in making IH’
High-ways, as alfo in Clay-grounds, and fuch like ; and thus ( faith
the fame * Author ) they do ferve their Peafe-fFubble, Barley- -
and Low Meadows, efpecially their Commons once a Year, and that
about dl-Saints Day. And for the making of any new Drain, Ditch
for Quickfets, Brook or River, he giveth this Diredtion, Firft, ¢ Set
¢ up your Mark or Marks at the End of each nine or ten Poles, on
y bm:ﬁ fides of the Riders, to guide the Horfes by: Then pquﬂJ
¢ once all over that Breadth, and throw out the Earth ; then
¢ the Horles fingle, and with any other lighter Plow, plough again,
¢ and throw out as before, ’till you are deep enough. ~ And by this
¢ means (faithhe) more may be difpatch’d in one Hour, than in

=

* Mr. George Atwell of Cambridee, sn Experienced Man both in Are and Husbandry,
from whom I receiv'd feveral fuch like Dire@ions concerning Grounds.

¥ three
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¢ three Days otherwife. And allo, that man it Works, for
¢ many I];:_-Js degm’fd%lpombl:. have been in %c;srrte'z'.l[' ime brou
¢ to great Perfeltion, to the great Profic of the Owners, the fa-
ving of Cattle, and eafe of Travellers. And moreover, he faith
in thefe Words : ‘I have known divers High-ways, where one
¢ Furlong hath abutted upon them, and another run long-wife
¢ by the fide of ir, where the Way hath rot been above a Pole
¢ broad, that the Plow continually careying out of Mold upon
¢ it, hath fo raifed that Linfy-fide, that ic hath been fo Lipfy, thae
€ not a loaden Cart hath gone on it in Harveft, or Ha -time,
¢ fince the Memory of Man, yet the moft neceffary Harv -way :
¢ This (faith he) have I mended and made level with my own
¢ Plow, and my own People, in two Hours, a quarter of a Mile
¢ together : And the like have I done to raife a Road-way in the
¢ Middle, by ploughing and throwing up both fides.

And thus you have the Way how to Drain fuch Grounds where-
in the Ufe of the Plow is required: I fhall now fhew how to draiz
fuch Grounds where the Spade is the principal Inframent, which
may be called. :

-~ o~

Water—Furmwing.

When any Grain whatfoever is new Sown, prefently Water-furrow

Plow and Spade, (asthe Ground requires. ) For if itfo fall out;
that (in a Flood ) the Water goes not away fo faft as it comes, (al-
though in two or threc Days it will be clean gone, ) yet you are
never the nearer, it hath done (already ) whar Hurt it can, your
Grais is drowned, and the Fault is in the main Drains, yet not
their Depths, ( for they will be dry in two or three Days,) but in
their Breadths. Wherefore, if you are to make a new Drain, you
may do it with the Plow, as before ; bur only to deepen or to wi-
den old ones, the Spade is beft. But many times Drains are ftopp’d
by feveral Accidents, as at Places where Cattel go over, which
may be remedied by making a Bridge of Spliaters of Timber with
Bavens and Gravel over them.

[ ]

&

VIII. Concerning Bogs and Quagmires.

THcfe do iffue ( for the moft part) of Spewing Springs that
are in a Vein of Grave/, moft commonly near the Superficies
of the Ground, and ftill drawn more upwards by the Heat of the
Sun: Or elle they arein fuch places which formerly have been all
Water, (as the Feus fometimes have been,) and fo growing of
Weeds at firft, they rotting have turn'd to Earth, and f in procefs
of Time have {wolnup to a grear Height.

Now
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THE

COMPLEAT
SURVEYOR:

SHEWING

How to take Heights, Diffances, and to
Survey all manner of Land by

A SEMI-CIRCLE:

Which (to diftinguifh it from the 7&ZE0 DO LITE, CIRCV M-
FERENTOR,P ER.ACTO R,or other graduated Jnfframent :)

1 all,
| The Perambulator.

The Fifth BO OK.

A Defcription and Figure of the IN~
g STRUMENT.

HE Infframent ( Fig. 1.) is no other than a Semicircle,

. and may be made in Brafs or Wood, of what els
 you pleafé : In Brafs (which is belt ) the Diameter there-
" of may jbe about Fifteen or Sixteen Inches: In Wood

Larger.
'Ighr. outermoft Limb of the Semicircle is divided into 180 De-
gﬁ;ﬁ, which are number’d by 10, 20, 3o, &v. ( from the left
and towards the Right,) to 180 Deg. at'B: And again (begin-
ning at the fame Place, and the fame way ) from 180 o 360
Degrees at B alfo.
~ Then, in anothet Circle under thefe, the two Quadrants are di-
vided each into 9o Degrees, beginning at S, 2nd number’d from

thence, both ways, by 10, 20, 30, d. to 90 at E and W : And
: L1l under
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Pror IL
How to take ax Inacceffible A__!titude.

Uppofe A B (Fig. 2.)to be the iWal)of a Fort or Caftle, and that
ou can come no nearer to the Bottom of thé Wall, than to G,
for t%at there is a Ditch or Moar about the Cafble of: that Breadth.
Firft, Place your Inftrument at G, the Brow of the Moat, and
direfting the Sights to A, the Top of the Wall, you'll find the
Degrees cut by the Thread and Plummet, to be 6o Deg. 52 Min.
Secondly, Go backwards a competent Diltance of Ground in a
right Line, asto to F 125 Foot, and there placing your Inffrument
as before, dire® the Sights to A, where you find the Thread to
cut 35 Deg. ) _ '
By the help of this Djffamce, and the other two obferv’d Alri-
i:dej, ﬂ:l:e Height of the Wall A B may be attained, as fols
weth. .

1. By Protraition.

. Firfl; Draw a Line at pleafure, as m », upon which, towardsoné
.Enﬂl thereof (as at F) with a Scale of Chords, or your Protrafior,

y down an Angle of 35 Deg. the fame as were cut by the Thread
and Plummet when the /nffrument ftood at F, and draw the Line

E A. ; ‘
Sﬂﬂ’ Your meafured Diftance being 125 Foot, take 525 out of
}'ourm G- e, and fﬂir tli;:m fruG;n F, fnr;ardnr, o gl?of ﬁeg.
: rdly, Upon the Point G, protract an An 6o Deg. 52
Min. the fame which the Thread and Plummet did cut, when &
ftood at G: And draw the Line G A, croffing the former Lit
F A, in the Point A.

Laftly, From the Point A, let fall a P:rgzmﬁuhr upon the Line
m », and it will fall upon the Point B: So is A B the Height of
the Caftle Wall required ;: Which, if you meafure upon your Scale,
you will find to contain 143.5, that is 143 Footand a half.,

2. ,B)' Calculation. a1 O

As by the VII®® and III* Cafes of right Lines Trianglese Thus,
In the oblique angled Triangle A G F, you have given, (5.) The
Angle A F G, obferv’d when you ftood at F35°. (2.) The Angle
A GF, 119 D. 8 M. the Complement of 6o D. §2 M. (as you
obferv’d when you ffood atG ) to 180 D2g. And (3.) The mes-
fured Diftance between G and F 125 Foot. And having the

=

A e,

el

BFtaes . S

e, R

-l

-
=y

TR e R T o s

) e,

o el R

Angles at F and G, you haye the Angle G A F alfo given. Then

fay,
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fay, as the Sinc of G AF, 25 Deg. 51.M. 9.63076
Is to the meafured Diftance 125 Foot, ——— ~ 1 2.09691
So is the Ehncnl‘AFG 35 Dego——= 975859
T . 1185550
Tn the Side AG, :64 ;4 Foot, - ) bre ¢ e 221574
. Thcn fay agam, " ol o |
Astthim:of' nDeg.—— ey S [
Is to the Side A G, 164.34 Foot,—— "o 221674
Soisthe Sm:ofth: Angle AG B 60 ch 51. Min 994126
To the Sine AB 143.5 Foor, X2.15700

To which add five Foot, the Height of the Inftrument above the
Ground, and you have 143 5 Foor, the Height of the Caftle.

R Roe” IIE

How to take an Inacceflible Dlﬁance, at two
‘Stations remote from the Place wbaﬁr Di-
{tance # required. i ,

\Uppofe you were to ftand in' a Field a¢ G ( Fig. 1)) and that it
~were requir’d of youto know, how far, diftant the Tre at A
is frpm ou ; between which Zree and the Place of your {tan;hug
a ,,\l:h:rc isa River,as D, fothat you cannot come near the Tiee.
irft, Place your Inftrument at C, and turn it about upon the Sraff,
%l rhruugh the Sights which are u&on the Diameter thereof, you
fee the Tree at A, and there ferew it
Secondly, At fome convenient Diftance from C, let a Mark or Bed-
con be fet up; as at B, diftant from C 120 Foor: (ur other Meafure )
Thirdly, Turn the Index of your Infframent about, *ill, through
the Sights thereon, you fee-thé Mark fet up at B, noting the De-
grees cut thereby, which, let us fuppofe to be 110 Deg.
bg Remove your Iwftrament from C to B (fetting up a
Mmi- at C, where :hu Inflrament before ftood ) ‘and rurn it about,
’till ‘through the Sighes which are upon the Diameter thereof, you
fee the M.ﬂ"‘ at C, and there fix it: Then turn the Jndex abnut,
ull ¢ hruugh the .5 bts thereon, you fee the Tree at A, and note
what Degrees the fudex cutteth : Which we here I.'uppufe to be 40
Deg.  And now, by help of thele two OBfervations, and the Di-
Jtance btween C and B; the Diftance to the Tree at ﬁ, may be

]
o

i. By Protraction.

Upon Paper (or the like) draw a right Line at pleafure, as the'
Line v w. Then vponany Part thereof, as on the Point C, which
M mm repre-
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veprefedits your firft Sration, protralk an Angle of 110 Drg: gud
from C, through that Point draw, a Line at pleafure, as tie Ling
g.g, wpon which Line, fet your mégfured Diflance s20 Foot, (‘ri:m,
0 B,-the Point of your fecond ‘Station. Upon which Poiat B,
trat ‘an Angle of 40 Deg. (the fame which your Index cui at
your fecond Station) and through that Poing, from B, draw ariglic
Line at pleafure, as B s, cutting the Line v w firlt drawn, in the
Point A, which is the Point reprefentinig the Place where the Tree
ftands: And therefore, if you take che Lines C A and B A (fe-
verally) in your Compaffes, and meafure them vpon ahe fameoSral,
from ‘whence you took your mesfured Diffance .CB, you will find}

hat €'A will conrain 1455’ Foor; and B A 3314.§ Foor; and {0
far is the Tree at A, diftant fromBoc G - - ., 00 oon o1
‘ : 1% bbg daidw 0T

g:ﬁ) Cdf;';ﬁéﬂrfﬂﬂ. ::;'-I.:.i!, :- ' LDinooid

The three Points A, B, G, do. make an oblique angied Triangle ;
in which there is givm,]'},{ (1::{;} Th?dﬁg!z A L‘gB, n‘;ﬁwed at ;guur
firft Station, to be a10 Deg.” (2.) The Sule C B, your meafured
FIEEAAGP e AR A () The ot CAR 1oDe

r the Aagle at C being 110 Deg, and the Augle at B '-iﬂr
their Sum 150 Deg. fubftraéted fmm.xw-.._%w‘.m Deg for

the Angle at A, and then the Proportion is,

Asthe Sinc of the Angle BAC, 30 Dege - .. . .
Is to the Diftance C B'rao Foot, ~ = " m07418
So'is the Sine of the Angle A B C 40 Deg. S 993753

To the Diftance C 4; 207 8 Foor, ; :g_.lgir?ﬂ,
) For the Diitance fromCto A: © s, Lor o

And fo theSine of 110 (70 Deg) the Angle BC A, to the Di-

ftance B.A, 225.5 Foot. - e . 8 I

| -P_R.OP. W eit o

How to take the Diftances of féz:?m! Places
remote — from you; and alfs, of the [everal
Diftances of thofe Places one from ;zy;rtﬁfq,-

:[,E T. ABCDEFGHIK, ( Fig 4.) be feveral Places remote
4 from you, as Charches, £alls, &¢. i a Zown or CHH.;JJ"E other
like Objeits. 5 &g e e
Fflﬁ, Make choice .ﬂ'f tLwo Pf,iqg;’ frqm !?_it[lﬂr of Whlﬂhirjﬁu
may fec all the Objects or Places, whole. Difthees from each othec
you defire to know, which two Flaces let be § and N, diftant from
cach other 1000 Paces, or other Meafure. _ ;  noql.

Tk ¥ .
( 5
o I ol Y L
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Seconaly, Set up your Inffrument at S (which call your firft sr.s.
zion) and direlt fhf: back Sighes that are u on the 'piﬁ',;'gﬂn N,
( which call your [econd Station ) and then firew it faft : Then,
Thirdly, Tl.g'n the Judex abour, *ill shrough the Sights thereof,
you fee the firt Objed# ar A and note. what, Degrees the Judex
cutreth, as in ehis Example it doth cut 23 Deg. 30 Min. ‘which, note
down: 8507 & N b Y
" 4 TR T e vk X F U1 18wkt )

irit Statlon] Sec. Sta- And move the Judex about till. through
at L the Sights, - you fee your, fecond..Q a

:'-;r. e

&
G54 1

S ionat N E e Yo 8 -ﬁ’ﬂﬁ' at B,
. MifDeg, M| Where the Index cuts 48 Deg. 45 Min, whic
PORFC e B fet down alfo. . Do the Ilke tg.ail;,qh_é,'ré_lf

L2 cl 12 ! b 13 y
i 3c|  the Objezs ac C, D, » 14 G, H, Land, K; no-
78 15| 40 35| tiog the Degrees which the Zudex curs ar

c| 62 3c| every Ojeit, and you'll find them to be fuch
1?3 3-01 84 i‘- as in the Margin under [ﬁgﬂé’fﬂﬂhﬂ at 8.]
152 45|12 3 Fourtbly, Remove the f#ﬂﬂ?ﬁﬁt to your
200 ool22x oo Jféomd Station at N, and fromthence Took
Hls2s 15]279 14 through the Sights on the Diameter, till
I|22g 287 3o Youfce your firff Srationat S, and thén ferew
Kl84 _':tﬁo’u{.. 30f Itfaft: Then, p8 e
Stat. Dilt. 1000 Pac. _, £4/*P), Turn your Index about, il thro’
W Ry the Sights you fec your firff Object ac A, and
fee what Degreesare cut by: the Index, which in this Example are
12 Deg, 45 Min. which fec down as you fee them in the Margin
under fecond Stationat N: Andchus directing the Sizhrs to all the 0b-
jects B, C, D,E, F, G, H, ¥and K; you will find the feveral De-
grees cut by the Jadex to be fuch as are fer down in the Tabl in the
Margin, undec [ fecond Stationat N.7  And now, on Hsd) 1
“ Laftly, By help of the Stationary Diffasce, and thefe Angles taken
at both the Srations, S and N, you may make a perteCt Plat or Map
upon Paper or Pellom, of all thofe Places with their true Pofitioys
and Diffances one from another, as you may fee done in this Figare s
Inithis maoner, naMes Loaviane apld0 pg odem
of W wsinen aweadt B DL P LA AGTafe L < Hamsiqunc
«Being -provided of a large Sheet of Paper; or Skin<of #elom of

- Eurft, Draw a Line thereupon, 1o contain tooo Pa taken from.
any Scale, as the Line SN, reprefeating che:Sdarh and orth Poines,
i1 8econdly, Piace the Centre of your Protradior upen jthe Point S,
andl the Diangeter thereof upon the Station Lite SN, ahd:theee keep,
it faft, making Marks with your Protradiing, Pin, againft thofe De-,
greesswhich the Judex cur when the: Sighies thereof werg direCled; o)
the feveral _Ub':’&j ar A, B,C, &, as againft 23 Dﬁgﬁ}ﬂ M. ,4&}1}

5 K il ] e
. s i IFC, 5 5 G
"ém ?-*E D =3 Mi o i ¥ C e veooitnt® oy sl o2
GTOu0:2 1 | Third-
LR § mont A % B0 a1 Yo sea il o o
} L T B f

= {.£) 4 WY O 18 V1 3k moninie arls
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Thirdly, Fiom the Point §, through your firflt Point, draw the right
Line S 2 at liberty, and from the Point S, thro’ the fecond Point,
draw the right Line S# at liberty, and fo through all the reft of the
Points draw the LinesS ¢, S4,Se, Sf, 5S¢, 55,51 and S£: Then

Fourthly,” Apply the Protrafior to the Stationary Line S N, laying
the Centre upon N, and the Diameter upon the Line S N, and
make Marks or Points againft the Degress cut by the Judex at the
[fecond Station at N @ As againft 12 D. 45 M. 19 D. 30 M. 40 D. 45
M. &, and through thofe Points draw Lines from N, as the Lines
N a, N4, ¢re. And where thofe Lines interfet, or crofs each other
( each to his Correfpondent ) as where the Lint 8 4 crofies the Line
N a, which will be at A, that is the Poirt of the firf# Objedt : And
fo of all the reft. As WL

-

LN b S b (B rSecond
N c $.€ Cl. 'Frhirdh %

o BLd S d{ which| D ourthy ‘7
Where | N ¢ | Crofies |S | gt | B L
‘the N f3 the 8 fog e TF the | Sixth >Obj:
Line: | N.&| Lioe |38 | poine | F5| ¢ | oo feselt

[N S i 1 Ninth |-
N =3 .S k_; ek, henth Fi

- And thofe Points A, B, C, D, 8. ate the true Places of the re?
fpective Objects, to which you direfted your Sightsfrom Sand N, **

o. By Calculation.

I {hall not need to give Examples in the Diftances of all the 0&
jeéfs from the Stations, nor of all the Drffances of them one from an-
other ; it fhall fuffice to initance in One, by which all the reft may
be found in the fame manner, and by the {ame Proportion: And
that {hall be in the Objec# at A, and the two Srationsat S and N do
make an Obligue angled Triangle A SN; in which there is given,
(1.) The Angle madeat theji*,‘?' Station S, to A, 23 Deg. 30M. (or
it’s Complement to 180 De. viz. 156 Deg. 30 M. equal to the A4a-
gle ASN,) (2.) The Angle obferved at the Jecond Station N,to
A, viz, 12 Deg. 45 M. equal to the Angle ANS; by the help of
which, the third Azgle S A N may be found ; for the Sum of the
other two 156 Deg. 30 M. and 12 Deg. 45 M. is 169.15, whofe
Complement to 180 Deg, is 1o Deg. 45 M. for the Angle S A N.
And (3.) The Stationary Diftance SN 1000 Paces. By which
may be found ( 1.) The Diltance of the Objei# at A to N; and
(2.) From A to S. By this Canon following. -

(1:)' Asthe Sine of the Angle at the Objedd A, 10 D. 45 M. 9.27073

Ts to the Sine of the Angle madeat the $74.5, 23 D. 30 M.  g9.60070

So is the Stationary Diffance S N 1000 Paces, 3.ccood
Ty uaﬁt}m
To the Diffance of the Objeé at A, from } 3-32997
the Station at N 2138 Puaces (2.) As
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(2 ) AstheSine of the dngle at the Object at Ay 10D. 45 M, 0.3 4379

Is to the Sine of the Angle madeatthe §ta. N, 12 D.45 M. 9,34379
So 1s thﬁ Sfﬂﬂm Dmﬂﬂﬁf S N, Idﬂﬂ Paﬂl:s,, _ ag‘éﬂgﬁ

e e

"To the Diftance of the Objed at A, from the y’ ' 12.3437%

Station at S, 1183 Paces, - \ 3.07306
And inthe fame manner may all the reftof

the Diftances be found. - . :

Il Of Surveying of Land, by the Peram-
bulator. - -

Argument,

Shall not herein, again reiterate the Manner how to take the P/os

" of any Field, or other Enclofure,at one Station taken in the Mid-
dle, one Sidz or Angle thereof : Neither by going round about the
fame, either without or within, and makiog O&fervations of the
Q,'ﬂm:#fes of every notable du%fe of the fame in Degrees and Mi-
wutes: All which are already {ufficiently taught how :ﬂnfrfum
(feveral ways) in the Fourth Book hereof: Notwithflanding, all
fuch Performances may be wrought by this Inftrument a[fg, by
help of the two outermoft Limbs (or Margins) of this Semicircle
which are number’d by 10, 20, 30, &% to 180, in the uppermoft ;
and again, from 180, by 19do, 200, 210, 8¢ to 360 Deg. in the
Margin under it: By the Directions given in thofe Chaprers, where
the Performance of fuch Conclufions are particularly treated of] as al-
fo.ip the preceding Problems. A" s
*And therefore, my Bufine(s here fhall be, only to fhew yon how
to take the Plot of any Park, Chafe, Forreff, or other large Riece of
Ground, by this Iafirument ; by the Affiftance of the Needle, and
the innermoft Margin of the Semicircle, which is divided inro two
Quadrants, each number’d by 10, 20, 30, & from S, both ways,
towards E and W ; ~which Quadrants (ot Quarters) 1 call, ong

=T B A 1 /] -& *h
ihg.{h_ﬁzﬂ% }g_}_uadr;nt; and the other, the {i’:ﬂ%}]
adrant, s
%Aﬁd now, to prevent Miftakes in the Ufe of this Inffrument
(the Semicircle being double number’d.) I will (in the firft place)
lay down fome general cautionary Rules, carefully to be obferv’d in
the afing of itz As
- 2. 'That (acv what Place or Angle, {}'au fet down your Inftrument,
- tomake any Obfervation, ) you fet it upon its Sraff as level as
- i yencan: And then, move it by help of the Ball in the Sockef,
o 2%l the North and Seuth ends of the Needle do hang dircitly
. over the North and Sourh Points noted in the Bottom of the Box:
Nnn And
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- And there keep the whole fuffrument fixed, ’ull you have made
your Obfervation.

2. Whenthe Infframent is thus fixed, the Diameter of it will point
to the Eaff and Weff : And the Semidiameter {in which the
Box and Needls is ) will poiot towards the Narth and Soush
Quartersof Heaven ; asthe Letters B, W, N, S, engraven up-
on the Inffrument do figuify.

3. When you diret your Sights to any Objedf, you muft always
count the Degrees cut by that Exd of the Zndex which is far-
theft from your Eje, and damimrg them by the Name of that
Quarter, which the Ezd farthelt from your Eye pointeth to-
wards ; as South Eaft or South Weft (fo many Degrees as ark cug
by the Index) if the End of the Index fartheft from your
Eye do reft uponthe Semicircle : But North Eaff or North We
(fo many Degrees asare cut by the Judex) when the End of :ﬁ{:
Index, fartheft from your Eje, falls off of the Semicircle,

4+ In Surveying of Land by this Iuftrumenty by going about the
Ground you are to meafure, ( whether within the Ground, or
on the out-fide thereof ) you need not, as in the Ufe of the
Theodolite, take Back-Sights at every Angle, and fo find the
Quantity of it ; but you may go on till forward, and fo you
have the Quantity that every Angle makes with the Meridias :
And your Chain Line, which is beft ( cfpecially) in large
Grounds, ; i

Pror X

How to Survey, and make a True Plot of
any large irregular Piece of Ground, with
all remarkable Things therein contained and
adjoyning. |

. ET 0/d-Cak-Mead, ( .Ft%;n*r: 5.) be to be Survey’d.

L Firft, Having prepar’d your Fie/d Book, as in the following
Figare thereof: Make the Point A to be the Place for your fiy
Station; at which Place fec up your Infframent, Level, and t
Neadle over the North and Sowth Line in the Box : Then look for, .
(or fet up ) fome Mark, or Beacon at B: To which direft your
Sights, and fo doing, you will find the Degrees cut by that End of
the Index fartheft from your Eye, to be 43 Deg. 30 Min. in the Norzh
Weft Quadrant of the Znframent, ( becaufe the farther End of the
Index fell off of the Semicircle ) which fet down in your Freld Begk
in the middle Colamn thereof, whole Title is [ Station Lines] and
finding that the Station Point A, is diftaut from the Hedge on
your Ecﬁ;- hand 70 Links of your Chain; fet down © Ch.oo Lin,
in the middle Colwmn, and o C. 70 Lin. in the Left-band Column

of
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of your Field Book : And alfo, you may find, by dire&i'ﬁg your
_ sfggu to an Elm ftgnding in the Feld. the Degrees cut by the Fnd
fo the Index fa from your Eje, in the N W Quarter 20 Deg.
which fet down in th?ﬂél—éﬂﬂﬂf Column under [ Remarks. ]
Secondly, Meafure with your Chain from the Station A towards
B, and inyour going along, you fhall find, That

" - =
Atthe : i ;': I:. I of Ram-hook Mead, l 1 G 1-3'5 L.
End { 9 oo s Xhe Hedge was diftant 3 ; g;
P 0 [fmm your Cham L. to- ‘ 5 B
s wards the Left-hand Pl

All which fet down, as you fee them in the Figure of your Field
Book : And under them draw a Linc quite crofs your Book, to fig-
nify, that you are come to the End of your fir? Length 5 all which

is the Boundary of Ram-hook Mead: Which note in your
Field Book in your Column of Remarks.

Thirdly, Bring {nur Inftrument to your (econd Station at B, and
there placing it level, and the Needle hanging direitly over the
North and South Line in the Box, dirett your Sights to C, where

ou will find the Degrees cut by the End of the Index farcheft

your Eye, to be f7 Deg. 30 M. in the N. E. Quarter, becaufe that

End of the Index fell off of the Semicircle: Then your Station
Point B, being 85 L. diftant from the Hedge, fet down o Ch,
co L. in middle Column, and o C. 85 L. in t ¢ hand Colums.
Alfo your Iflrument ftill ftanding at B, dire@® “the Sights to
the Elm, where the Zudex will cut S. E. 71 Deg. And direS-
ed to the Barm, it will cut 6o Def in the N. E. Qtiadranr;
both which fer down in the Righr-hand Column of Remarks+
And then meafure with your Chain from Btowards C, taking no-
tice of the Breaks in the Hedge, and meafuring of the Off-Sets, feor
them all down in your Field Book in the Middlemoft and Left-hand
Columns ; and becaufe the Hedge on the Left-hand of your Chain
Line, was the Hedge nextthe Road, note that alfo down in your
iﬁﬁmﬂd Column of Remarks, as you fee them done inm the Field

Fourthly, Remove your Inftrument to C, the place of your third
Station, and there fetting it Level, and the Needle over the North
and South Line in the Box ; if you direét your Sights to D, you
will find that the End of the Index fartheft from your Eye,” will
cut 54{}:%. in the South Eaft Quadrant, becaufe the End of the In-
dex fartheft from your Eye did reft upon the Semitircle in that Qua-
drant ; which note down in your Fie/d Book : And now if you di-
re€t your Sights to the Church, you will find the Tndex to cut N, E.
30 Deg. and direting them to tﬁe BarnytocutS E 22 Deg, and that
the Hedge is diftant from your Sration Point at C 85 Lin. Allwhich
you muft fet down as is done in the Figure of the Field Book: Then,
nmeafuring along from C to D, you do net find any notable Breaks

! 4 v "In
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in the River on your Left-hand, but a gradual bending like a Bow,
therefore, you muft, in meafuring along, take tjpe. Diftances from
your Chain Line to the River, at the End of every Chain, or two
Chains, as is here done at every fecond Chain; which Diftances
fet down, and alfo the River as its Boundary, as is done in the
Field Book.

Fifthly, Remove your Inftrument to your fourth Station at D,
fetting it level and dire@tly North and South ( as at other times)
dire& the Siﬁhts to E, where you will find the End of the In-
dex fartheft from your Egye to cut §7 Degrecs inthe N. 'E. Qua-
drant, which fet down; and at the fame time alfo, direét the Sights
to the Church, where you will find it to bear from you N. W: 36 Deg.
And being diretted to the 0/d Oak, guu will find that to bear from
you S. W. 70 Deg. all which note down in your Field Book. And.
then meafuring from D towards E, you'll find, chat at o Ch. 8o
Links end, the River is diftant from your Chein Line 60 Links ;
and at 1 C. 35 Lin. it'is diltant 75 Lioks, and that between thefe
two is the Mill- Floufe : All whicll fer down as you fee done, and
meafuring on towards E, obferving the Breaks made by the River,
you will find them to be fuch as are et down in the. Field Book un-
der Station ® 4. And now being arriv’d to your fifrh Station Point
at E, there place your Inftrument, and refify it; but, ( before you
direct your Sights tq the next Station at F,) direlt them to the fe-
veral Angles made by the winding of the River, as from E, to G,
H,K, Land M: Noting what Degrees the Ends of the Index far-
theft from your Eyecuts ; and allo, meafure the Diffance from E
to every of them, fo willyou find them to be, from E to G, zl;r
Deg. and the Diftance 4 C. 30 L. &e. all which fet down in the
Coﬁlmnﬁf Remarks on . ?ie Lefi-hand, as you fce them dome in the
Figure of the Freld Book. . And then, Y :

Sixthly, (Your Inftrument ftanding at E, in the fame Pofition as
before ) direét your Sights to F, your fixth Station, where you will
find the End of the Index fartheft from your Eye, to cut g Deg,
in the S. E. Quadrant; which note down; and ri}:;:gl‘urhi [?um
towards F, you will find, that at the Eod of 1 C. 75 L. the River
will be diftant from your Chain Line s5L. and at the End of 5
C. 1o L. the Chain Line will pafs juft by (or touch) the Browof
the River. All which fet down in their proper Places, as you fee
them in the Field Book, And '

Lafty, Remove your Inftrument to F, your fixth Station, redti-
fying it as before, and dire@ your Sights to A, your firft Station,
where you will find that End of the Index whichis farcheft from

our Eye to cut 41 Deg. 30 Min, of theS. W, Quadrant : And alfc
Eeing ireCted to the 0/ Oaf, it will cut ?a.ﬂt%oiu the 5. W.
Quadrant ; both which fet down in their proper Columns.of your
Field Book : And then meafuring from F towards A, you find chat
your Station Point at F is diftant from the Hedge of Broom-Feeld
1 Chain, and ac the End of 11 Ch. 30 L. there i1s a_Gase in the
Hedge going into Broom-fie/d, which with all the Breaks and Bead-

me )
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The Work in the Field thus finifhed, it refteth now to fhew you
how to protrall, or make a true Plor of it upon Paper, Parchment or
Velom: But before you begin that Work, you may (if you will take
the Pains, which will compenfate the Labour, and abundantly fa-
tisfy you in your Performance ) know, whether your Plor will
clofe or not, that is, whether, when you come to lay'down your
laft Chain Live F Ay whether the Length youmeafure from F to A,
will, upon your Plot, reach to, or fall upon the firft Point A:
Which if it do, your Freld Work is rightly performed, otherways
not ; and the Error which caufes the Difference may be either in
the Quantities of the Angles, or in the Lengths of the Lizes,or both:
Which, how to difcover, fhall be thew’d in this dollowing Pro-

blem. auity
Pror VL |
How to know whether the Station Lines in the
former Plot will clofe or not, before you be-
gix to protract, or lay them down upon Pa-

per.

FI R ST, Prepare a Table, which divide into fix Columns, as
the Table following ; in the firft Column, fet down the De-
rees cut by the Index at every Station, with the Name of the
& Quadrant or Quarter in which they were obferv’d to be inat every
Station, which you mult take out of your Fie/ld Book: So, at Sta-
tion © 1, the Index cut 43 Deg. 30 Min. in the N. W. Quadrant :
Which fet down in the firft Column of the following Table, and
right againit it, in the fecond Column, fet the Length of the Chain
Line between the Firftand Second Stations, which was ( as appears
by the Field Book) 15 Chains 9o Links : So will the firlt Line of
the Firft and Second Columns ftand thus :

At Stat. @ 1 A. N. W. 43D. 30M. | 15C. 9o L. 1312 3f
And {o all the reft of the Anmgles at every Station, and the Chain
Lines between Station aud Station, taken out of your Field Book,
and put into a Table ruled for that purpofe, they will ftand as in
the two firlt Columns of this following Zable. ™. :

Halt | Weit PNorth| South
DMAC Ll oo | Gk o1 e
AtSt. @1 A. N Weiil33. 30(1¢. 90 To. 9431 %3
At 5t. ® 2 B. N. Eait| 7. 30i10. 85| 1 42| = lio 76
At St. ® 1 C. v, Bafl|64. coli1. 9alto 7c 5. 12
At St ® 4 . N.E:lt]57. o0} 9. 55| 8 o1 4. 20
AtSt @ 5 E. » Hiit] 9. ooi1o. 10| 1 66 I 9. 97
At St. ® 6 F. 5. Wett] 41, 30 '17. 15§ o 85l 12. jo
The Sums ot the Columns 21.7921.79 27.49 27. 49

The
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_ The two firft Columns of this Table being taken out of your
' Field Book, and enter’d into this Zabie ; the other four Columns noted
at the Head with Eaff, Wet, Northand South, mult be fuppiy‘c{ by
working of the following Proportion ( either by the Tables ot Sines
and Logarithms ; or by the Lines of Sives and Numbers in the third
Book)  The Analogy or Proportion being thus;
As the Radius, or Sine of go Deg.
Is to the Length of the Chain Line : .
8o is the Sive of the Degrees cut by the Zndex, at every Station,
- To the Chains and Links of the Edaﬁiug or Wefting. -
An
As the Sinc of 9o Deg. is to the Length of the Chain Line,
So is the Sine Complement of the Degrees cut by the Tndex,
To the Norghing or Southing. |
' '.fl'he firft Obfervation wrought by the Tables.

- As the Sive of 9o Deg. - 10.00000
To the Length of the Chain Line A B. 15 D.go M. 1.20139
So is the Sine of the Degrees cut at that Sta. 43D.30 M. 9.8378;

- To 10C. 94 L. for the Wefting, X1.:03920
, And therefore muft be put in the Weft Column of this

Zable, becaufe they were cut by the Index in the

North Weft Quadyant,

._ ~ Again,
As the Sine of go Deg. - foi _10.00000
Tothe Length of the Chain Line A B. 15. 90 - 120159
So is the Co-Sine of the Degrees cut 46 Deg. 30 M. - 9.86056
Torr C.53L. for the Northing, : X1.06195

And therefore muft be fer in the North Column of this
Table, becaufe the Index cur them in the Noreh

" W Quadrant of the Inffrument. e =4 '
~ And this Work muft be done ar every Station ( that is, fix times
inthis Example ) which, if it feem tedious, it may be more readily
pbrfﬁrmgd by the Lines of Sines and Numbers, by the fame Propor-
non:  For, ] e T
- If you extend the Compaffes from the Size of 90 Deg. to the
+ Lengeh of the Chain Line 15 C. 90 L. onthe Line of Numbers: That
Exrent will reach from the Siye of 43 Deg. 30 M. ( the Degrees cuc
By 'the Zndex 5 ) t0 10 C. 94 L. upon the Line of Numébers ; for the
Wejting: And the fame Extent will alfo reach from the Sine of 46
Deg. 30 M. (the Complement of the Degrees cut ) to 1. C, 53 L:
upon the Line of Numbers, for the Northingy as before, :
« Thus working by ecither of thefe ways for every Starion, and fet-

- ting down the Diltances of Eafting or Wejting : And Northing or

Soathing in their refpettive Columns [ as above is done ] your

' Calewlatory Work is ended :  And then, gt P A

Add up every Column feverally, and if you find the Sums of the
. Eaffand Weft Columns 1o be equal; And alfo the Swms of thg

: Nort
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North and Sowth Columns to be egwal ; as in the Table

«  above they are ; you may then affure yourfelf, that your Work
is true, and that your Chain Lines will cofe: And now you

may with Confidence procced to the Prosraifing, or Iayiug _

down the Plot of your Field, which, how to
in the following Propofition.

How to protract the former Obfervations,
and to make a true Plot of your Field.

perform is thew’

UP O N your Paper ot Vellom, provided for that purpofe (Fiz. 5.)
draw a right Line quite through the fame, as the Line N §,
reprefenting the General Meridian :  And, e

Firlt, Aflume any convenient Point upon it, as the Point A, for
your firft Station : Upon which Point A, lay chz Centre of your
Protraitor, (which ought, moft conveniently, to be a whole Cirele,
having a Flower-de-Luce at the North, and the tour Qg'adrams there-
of divided cach of them into go Deg. and number'd trom the Norsh
and South Points, towards the Eaff and HEf, by 10, 20, 30, ¢ to
g0 Deg. and every. Quadrant nam’d according to its proper Coaffy
thatis, South Eaff and South Weft, on cicher fide of the Sowth Point:
And North Eaft and North Weft, on either fide of the Nerth Point.)
The Centre of the Protrattor being laid to the Point A, turn it a-

bout *till the Diameter thereof do lie jult upon- thic Meridian Line of

your Paper, the Flower-de-Luce towards N, and there hold it clofe
to the Paper : Then your Field Book lying belore you, look what
Degrees were cut by the Index at that ficlt Station, and in what
Quarrer, and you will find them to be 43 Deg. 30 M. in the
North Weft Quadrant : Againft which Degrees, in that %n;dr.;ﬁof
your Protraifor, and clofe by the Edge thereof, make a with
your Protraiting Pin; and alfo, becayfe (at that Station) the Elm
did bear from you North Weff 20 Deg. make anotlier Mark at thofe
Degrees alfo clofe tothe Edge of your . Protraiior ; then take away
yaur Protraitor, and through your firlt Poinr, from the Point A,
draw a right Line, for your Chain Line, which by your Book you
find did contain 15 Ch. go L. which taken from any Scale, and fec
upon the Chain Line from A to B, the Point for your fecond Station =

And alfo, through the fecond Point made at N. E. 20 Deg. draw a

Line at pleafure, as the Ling A, O, not fetting any Number toit.
Secondly, Through the Poinc B, your fecond Statios, draw an ob-
fcure Line » B s Parallel to the General Meridian Line N. S. firfk
drawn: Then, bring the Centre of your Protradior to the Point B,
and the Meridian Line thereof to lie juft over the obfcure Line # B,
and there keep it clofe to the Paper: And look in your Field Book,
what Degrees were cut by the Index.at your [econd Station; which
youw’ll find to be 7 Deg. 30 M. in the N. E. Qualrant, agiinfk
which Degrees make .a Mark, clof¢ by the Edge of the Prosractor d

. An

e s

i
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And alfo, becaufe (at that Starion ) the El/m did' bear from you
South Eaff 71 Deg. make there a fecond Mark by the Edge of the
Protratior: Then taking away the Protraétor, through your firft
Point, and the Station Point B, draw a Line for vour Chain Line,
which by your Book contains yo Ch. 85 L which ‘et from B to C,
fois C the the Point of your third Station: Alfo, throngh the fu.
cond Mark, ‘draw a Line at pleafure, as the Line B P; 'mtﬁﬁng the
Line A O drawn at pleafure from the firf? Starion, for that Point is
the Place where the Elm (tands in the Freld. Kb -
" Thirdly, Through the Station Poinr C, draw an obfaure Line
# C s, parallelto the General Meridian Lioe N S ; and lay ing the Cen-

- -ter of yourProtrda€or upon C, and the Meridian thercof upon the

Line » C s, there ho'd it clofe to your Paper, and feeing thar the
Degrees cut by your Index at your rhird Station were 64 Deg.in the

-I-Smﬁ Eaff Quadrant, againft thofe Degrees make a Mark by the

of the Protra&tor, through which to draw your Chain Line:
-And alfo, becaufe ( arrhis Seation ) there Was a Church which did
bear from you Nort/ Eaft 43 Deg, and a Bare which did bear from
you: South Eaff 22 Degi make Marks againit thofe Degrees alfo;

- through which draw two obfeure Lines ac pleafure, as the Linet

C Q and CR, not fetring any numbers to them, bur upon your
Chasn Line, you mutft fet the Length thergof as you find"it in your
Field Book 11 Ch. 9o L. from C to D, which point ‘D, 'is the Poinit
for your fourth Stavion. PG G 36 Sibkcst D

. -Fgorrbfj, Thi‘nu%h this Station Point D, draw an'obfcure Line
# D, parallel to the Gemeral Meridian Line N'S. Thén la ing the
Center of your Protraftor upon D, and the Meridian Line dFit upon
the Lines D s, hold it faft clofe to the Paper; and forafmuch as the

. Degrees cut by your Index at the foursh Station, were' §7 Deg, in

the North Eaff Quadrant : Againft “thofe Degrees make a Mark by
the Edge of the Protra@or, through which your Chain Lize muft be
drawn: And alfo, becaufe ( at this Jourth Station)) the Church did
bear from you NorehWeft 36 Deg.and an O/d Oak South Eaft 36 Deg.
make Marks againft thofe Degrees alfo in their proper Quadrants,
through which draw two obfcure Lines at pleafure, the one D T,
croffing the obfcure Line C Q drawn from the third Station at C, in
the Point where the Church 1 to ftand ; and the other D'V, which

- will pafs through the Point where the 0/d Oat ftands, fetting no

Numbers to thefe Lines, but to your Chain Line, you' muft fer the
Length thereof 9 Chains 55 Linﬁs,' from D to E, which isthé Point

of your fifth Station. Ty : :
£ifehly, Through the Station Point E, draw an obfcure Line #Es,
parallel to the General Meridian Line NS, Then, laying the Center
of your Protraétor to the Point E, and the Meridian thereof upon the
Line  Es, keep it there faft: And repairing to your Ficld Book,
you there find that there is feveral Qut-ler Bearimgs again(t this Sz--
tion Point E, as North Eaft 36 Deg North Weft 3 Deg. &¢. againit
all which numbers of Degrees in their feveral Quadrams, take
Marks by the Edge of the Protradtor, and through them draw ob-
- Ppp feure
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fcare Lines from the $ration Point E; fetting upon-each of sliem,
fuch Lengths as gau find noted againft them, in: your Field Boek,
as againt the ficft, there is 4 € 30 L. which fet from-E 10:G, agaisi
the Second 5 C, 40 L. which fer from E'vo H, doAo, with thereft,
fetting them fromE, to K, L and M, and then /if.you draw the
Lires G H, HK, K L, and L M, you will have! prorraied ) your
Out-let Piece:  And forafmuch as the Degrees -eutithe Indéwmt
this fifth Station, werc 9 Deg, in the Sowth Eaff-Quadraot (your
Protractor Tﬂﬂiﬂg as befare J) make R.Mﬂ[‘k agni“ﬂ‘,g m&iﬂl
Sowth Eaft Quadrant, and through it draw your Ghein' Line; {etting
upon it the ,Lenﬁth as you find it in the Field Book; 10 L. naika
from E ro F, which point F, is the place of your fisthand lat Sss-
tion 3 Then b3 il 2D ool
Sixthly, Through the Point F, draw an obfcure Line, # ¥ s, paodl-
lel to the General Meridian, and to the Point ¥, apply the Centre.of
your Protractor, laying the Meridian thereof upon the Line # F 5,
where fix it; then look into your Field Book, where you fhall find,
that at your fixth Station at F, the Index did cut 41:Deg- 30 Mia.
in the Sowrh Weft Quadrant, make g Mark at them, .clofe to' the
Edge of the Protrator, through which your laft /Chaia Line muaft
pals ; and ( if you bave committed no former Error in your Protra-
ction ) it will pafs through the firff Station Point A,sand containin
Length 17.C. 15 L.as by your Freld Baok you fee jt tofc. 4§
And becaufe at this fixth Srarion youfind by your Boek;thac the 047 Oak
did bear from you Sewsh Weff 70 Deg. make a Mark by ihﬁﬂd&:ﬂf
your Protractor ( it refting in the former Polition ) theough which,
«draw an obfcure Linefrom F, as F X,croffing the obfcure Line DV
before drawn from the fowrth S:ation Point D, in the Point where
the Osk ftands in the field. ' | 31 =aarasCl
And thus having protracted your fixth Chain Lius 5 the Out-let ar
the fifth Station F, as alfo, the Charch, the E/m, the Barn and
she 0/d Oak, all in their proper places: It remainsin the nexc
place to protrack the feveral Of-fers againft every Chain Line,
. anddraw the irregular Hedges, River and Highway.
For the protradting of the ﬂﬂ?jén, and drawing the irregular Hedze
Lines, it is to be performed altogether in the {ame manner, as s
taught how to do in that Chaprer, which fheweth how to Swrvey and
Plot a Field, ov other srregular Pieceof Ground by the Chain only :
Notwichftanding, Iwill repeat the manner chereof again, in laying
dml;rn the Hedge lying on the Left-band of your jirft Station Line
AB. / o
Firfl, By your Field Book you find, that at your Seation-Point A,
the Fledge was diftant from A 70 Lin. Take from the Scale you pro-
tratted the Station Lines by, 70 Lin. and prick them down upen
your Paper from A to 1, . ; S
- Secowdly, By your Book you find, that at 4C. 40 L.from A, 'you
fet off trom your Chain Line 1 C. 55 L. Take 4 C. 40 L. and fer
them from A to 2, and 1 C 55 L. and fet them from 2 to 3 perpen-
dicular to the Chain Live : : o el
Thirdly, -

T b B W8 e o o i P W Vi e 5 o
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Thirdly, You find by your Book, thatat 5 C: 30 L. from A, your
fer-off was 4C. 30 L. Take 5 C. 30 L, and ferthem from A':’E .
and .qr_fg.ﬁ 3oL and fet them fromg ro 5.0 50 o el
-Fou You find thatat 9 Ch. from A, your Qf-/et was 3 G5 L
Take 9 C, and fet them from . A.0 6, and 3 C. 0§ L. and fer them
fom GEQZ-% 1oy 151 widkd bib oy zsmodw 0
Fifekly, You find that at xo, Chaigs from A, your Off fer was 65
. Tﬂkﬁ.} 10 Ghﬂ!:ﬂb‘,aﬂd fet them from A to 8. and 65 L:and fet
m from 8 t0 9. And o 1w o e Wi
 Lajthy, You find, thacat 15 C, 9oL, from A, {which is the Ead of
that Starron Line ) your Off-fer was 1 C. 40 L. which fer from B to
10, perpendicular to the Chain\Line, . . . 13 Tl
And then, if your. draw "the ‘feveral Lines 1—3. 3—g. 5
- 707—=9- 9—10. you Will ‘have protraited the erooked Hedye lying
againft your firff Station Line A'B. .. i #hy
*Inthis manner, you'muft pror7aft all the reft, for the performance
whereof, the comparingof. the Zicld Book and Plot together, (with
w.harr%i been faid already ) will give the incelligent ‘Regder far

better tion than'a multitude of Words. |
. How the foregoing Field Work may éa_ezér;—
gl g T B it e o 0 i 4

JAving alfumed the Points A, B, and G, ( Fig. 5. ) for your
H!.f#ﬂ, Second and Third Stations, and fer up Marks ot Beacons
ateicher of them, . Begin your Work in the Field thus: .

Firft, Meafure with your Chain from A, towards B, and at the
feveral Diffances, as you goalong, take notice of your Breaks in the
Fledge, and your Off fets to them, and fet them down in your Field
Book, as before ; and when you come to B, there fecup your Infre-
ment, level and dire&tly North and South, as before: And then,

Secondly, Direct the Sights Gpon the Jadex backwards to A, where
you will find the End of the Index next to your Eye, to cut N. W,
43 Deg. 30 M. the fame as at the End of the Index farcheft from
your Eyedid beforeat A ; and fet them down in your Freld Book in
the fame Place as before: And then (the Inftrument #ill ftanding
at B,) direct your Sights to C, where you will find the End of the
Index, fartheft from your Eye, to.cut N./E, 7 Deg. 30 M. the fame

. as before, and meafuring onito C, fet off your Diitances, | &,
. Zhirdly, Meafure from G to D ; where fet up your: Ipfrument ;
r,agd_dhaéing Sights back to C, you will find that Egd of the In-
lex next to.your Eye, to cut S..E. 64 Deg, the fame asbefore were
cutfrom G to D: And then direting your Sights to B, you wilf
find the End of the Index farthelt from your Eye, to cut N. E. 57
Deg. the fame as before © And then imeafure from D to B, fetting
down your Lengths and Off-fets, as in the Book' you find them.
Fourthly, Meafure from E to F; and there fet up your Infirument:
And direCting your Sights backto B, you will find that Ead of she
‘._. g :-u'-.'-':. . Iﬂ ex

g
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Index which is neareft your Eye, to cut S.E. 9 Deg. ' And alfo, di-
. rect the Sights to ‘A you will fiad the End of 'the Index farcheft

from your Eye to cut 5. Wi 41 iDeg. 30 ‘M. the fame as before:
All which being fet down in your Ficld Book, you will find to be

the: fame as were fet  down .before ; there is unifr this Abrevie

ation, viz. That whereas you did. before, fec your offramient up at

fix {everal Places; here you fet'ic-up but at three; which is ve

well: worth the noting = For the fewer times that you fet up the /-

[Frament, the fewer Errors you will commit : . (Tt ¢
For the Protraltiony thar will till be the fame as in the laft;

Amore ExaCt way for the cafting ap of the
[mall. Triangles, . Trapezias, and sther
[mall irregular Pieces of Ground mwhich Jie
between the Hedges and your Chain Lines,
in going about any irregular Piece of Ground

0 Survey 1t

A B i ¥ / | ] 3\ A1 .
N going about a Field; and making Obfervation at every ma-
terial Angle, where you fet up Marks or Beacons: In meafur.
g from Beacon to Beacon ; as you pafs by _an}(l {mall Bow or Bend-
ing in"the Hedge : You (1.) Note down at what number of Chaips
and Lisks, fueh a Bow or Bend is from your Beacony and fet that
Number down in the middle Column of your Field Book ; { 2.) You
meafure from your ChainLine up to that Bow;or Bending, and note
that Diftance down in your Field Beok in one of the fide Columms (on
th‘: ﬂlghbh&ﬂd ﬂﬂlﬂmni i.F yl:ll_]r Hfdgﬂ hE on },nur nght-haﬂd ;
or,-on the Left-hand Celumn, if the Hedse be on your Left-hand,
Then, when you come to plor your Field, you firlt lay down the
Chain Lines, which you meafured in the Field, which will include

the greatelt Part of the Field: Within the Limits of thofe Lines) in

a Figare of four, five or fix Lines, all conlifting of right Lines ; the
fame which you meafured with your Chain. A L

Now, this large right lined Figure may beft be caft up by divid-
ing of it into Zrapexias and Triangles ; bur, for the cafting up of the

other fmall Pieces, which lie berween the Chain Lines and the Hedges,

if you reduce them into Triangles; as they will be a great many in
Number ; fo you will very much ‘ert in laying of them down rft,
and in taking them off afterwards: Etpecially, if the Scale you pro-
tract by bevery fmall; where 1o0r 12 Links of a Chain ( which ig
halfa Rod) is hardly to be eftimated, altho’ your Scale be well di-
vided, and the Points of your Compaffes very fine. For the removyal
of this great Inconvenience, I fhall in this Place fhew vou a way not
commenly ufed ( becaufe it may feem fomewhat tedious ) where by
you may caft upthe Quantities of the {mall Pieces or Off-fets, wich-"
out ' redBcing of. them into Triangles, (and taking the Bafis and Pet

pendiculars

3L T T B e
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ndiculars of them by Compaffes, and #ﬂpiying them to Scale ) but
thes whichyou a&tually meafured with your Chain; and
{0 lex vuw—ile you plot by be never fo {mall, you fhall have the true |
_ %:gtit}’ :Ig thefe Off:fez Picces as exally as any of the greater parts
‘the Field. ' '

What I have bere deliverd in general Terms, I will uow make ﬁﬁﬁ by
Example,

_ Suppofe you have meafured insthe in-fide of 2 Field, (by a Hedge
lying on your Left-hand ) a Chain Line containing 8 Ch. ‘12 Links -
which Line let be A B, (Fig.6 )and that at A, the Hedge is diftant
25'L. of my Chain, which I note down in my Field Book: and
meafuring forward trom A towards B, at the End of 1 Ch, 20 L.
I find a Bow ot Bend in the Hedge, from which I meafure ( wich
my Chain or Rod ) and find the Diftance thereof from my Chain,
to be 9o Lin. onmy Left-hand, which I fet’down alfo in the Left-
- hand Column: And going on forwarder towards B, ill T have "

meafured 2 Ch. 30 L. where T meet with another Bend in the

Hedge, which is diftant from my Chain Line 1 Ch. o5 Lin. which
- Ifet down in my Ficld Book, and fo all the other Lengths and Di-
 ftances, according as I find them in my Paffage from A to B: And

(R P & 1":“'(_:_ L | when I come to B, my Obfervations,
: : which I made by the way, will appear
OYieE i 1y o in my Field Book to 'be {uch asin the
4 et - B g ol Margin: By which T may protra& the
L M Line A B, ( and conlequently the
ot gora ey crooked Hedse) as followeth: And al-
L Y fo to find the Area of all the lictle
SRR Pieces intercepted between them.
o 25 8 T2 5

L. How to Protraét the fame.  Fig. 6.

1. From any Scafe of equal Parts (or a Diagonal Scale rather )
take the whole Length of your Seation Line, as you found it by
Mcafare, 8 Ch. 12 Lin. and lay that Diftance down upon Paper,
from A to B. -

2. From the fame Scale take 25 Li. and fet them fiom A to C,

3. Take 1 C. 20 L. and {er them from A tob, and from thence
fer 10 C. 9o L.to D. .

4- Take 2 C. 30 L. and fec them from A t
fer 1 C. o5 L.to E. ' 03

5. Take 3 C. 25 L. and fet them from A tod, and from thence
o C. 70 L. fec them from dto F. : ;

- 6. Take 5 C. 30 L, and fet them from A to e, and from thence
fere 1 C.so0l. 10G. ] T

7. Take 7 Ch.45 L. and fet them from A to £, and from f, fer
oC 7sL.oH. - : ;
8. From B, ar the End of 8 C. 12 L. fet 25 L.. from B to K.
Laftly, Draw the Lines CD, DE, EF, FG, GHand H K, it
will reprefent thé true Shape of the Hedze, with all its Bows or Bends :
And the freight Line A B, reprefents the Chain Line.
B - Q qq Il 7o

o ¢, and from thence
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I To find the true Area, or Superficial Con=
tent of this Irregular Figure ACD EFG
HK B, in Acres, Roods and Perches. ..

1. The Perpendicular En_nr Of-fet) A C, is 25 L. and the Per- |
pendicular (or Offfer ) 6D, is go L. ihele two added togecher
make 1 Ch. 15 L. the half wheréof is 57 L. This multiplied by
1 C. 20 L. ( the Diftance from A to 4, ) che Produt will be.o6840,
for the Content of the Zrapezia L. : 5 3,
2. The Perpendicular (or Off fet) £ D, is go L. and the Perpen=
dicular ( or Off-fer) ¢ E, is 1 C.c5 L. which added together, make
1 C.9s5 L. the half whereofis 97 Lin. Then fubftraét 1 C.zoLs
( your firft Diftance from A to ) from 2 C. 30 L. (your Diftance
from A to ¢) the Remainder willbe 1 C. 10 L. which multiply by H
L. and the Produ& will be.10670, for the Content of the Trapezia M.
3. The Perpendicular (or Off-fer ) ¢ E, is 1 C.o5 L "and the Per-
pendicular (or Off-fer) dF, is 70 L. which added togecher, make
1 ¢ C 75 L. the half whereof is 87 L. Then fubftraét A¢, 2 C. 30 L.
fiom A d; 3 C. 25 L. the Remainder will be 95 L. which mulaplied
by 87 L.the Produét will be .08265,for the Content of the ZrapeziaN.
4- The Perpendicular (or Off-fet ) at F, is 70 L.and the Perpea-
diculac (or OH"-fetg eGis 1 € 50 L. which added together, Lmﬂkel '
2 C. 20 L. the half whereof is 1 C. xo L. Then fublirat A4, 3. Ci
25 L: from A e, 5 C.30 L.and the Remainder will be 2Coos LJ
And that multipy’d by 1 C 10 L. the Produtt will be 22550,
which is the Content of the Trapezia O.
5 The Perdeadicular (or Off:fct) ¢ G, is 1 C. so L. and the
Perpendicular (or Off fer) fH 150 €. 75 L. which added together
makes 2 C.25 L. thebalf ‘whercof is ¢ C. 12. L.. Then fubftralt
Ae, §C. 30 L. from A f, 7 G. 45 L..and the Remainder will be
2 C. 15 L. which mulriply’d by 1 C: 12 L. produceth .24030, for |
the Content of the Zrapezia P. 1% 5

~ b e

6. The Perpendicalar (or Offcfer ) f H is 75 L. and the Perpendi-
cular BK; 25 L. which added togerher make 1 C. the half whereof
is 5o L. Thea fubftrat A f,7 C. 45 L, from A B, 8C. x2 L. the
Remainder will be 67 L. which-multiply’d by so L. the Produtt
03350, willbe the Area of the Trapezia Q. ; R |

L —-0 6 8 4 o 7 Add allthefe Prodadls :?ethﬁ;z,-ﬁs‘fb‘jl_

fee done in the Margim, the Sum of them is
75755, Which reduced( as is bcfﬂré_r:tp\;'ﬁhg,
makes o deres, 3 Roods and 1 Perch, and f
‘much Land is contained-in the Picce ACD
EF G HK B, between the Chain-Lipéand
" x| -the Hedge. ol Wi

AT

The' End of the Fifth Book. o
| | THE
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Lib. VI Inftrimenss in Surveying.  yss

THE

COMPLEAT
SURVEYOR.

~ The Sixth Book. e

...... S

\Of Surveying by the Chain only.
The AR GUMENT. .

Surveyor may, at fome time or other, be required. to take a
A. Diftance, Meafure a Field, Clofe, or Wood: And to make a Plos
of thefame upon Paper or Parchment ; when his Inflraments are not
at hand : Now, how fuch Werks may be performed without any

raduated Znfframent, (by a Chain only) I fhall plainly fhew in
Elﬂfﬁ few following Examples, )

How to take an inacceffible D‘i-ﬂtﬂﬂ{:ﬁ, ﬁ)' tﬁ?
Chain only.

ET A (Fig 1)bea Tree (or other Obje) and you being at
L B, fhould be required to tell how far the Treeat A is trom
ou: _
! 1. Standing at B, ( which call your firft Station ) looktowards &,
and caufe fomie Body to move {o (at fome convenient Diltance from
B ) that he may {tand between your Eje and the Chjei at A, asat D,
and there ler him fet up a {mall Scick or Mark. :

2. From B, meafure out any number of Chains and” Links to an
Mark fec up (either on the right or lefe-band from B) as to C. 7 C{
oo L. and there fet up another Mark (which call your fecond Sra-
tion): And } 706 :

3. From thence Icok towards the Objett at A ; and at fome con-
venient Diftance from G, in ‘the vifual’ Line C A, caufe one to fet
up a fmall Stick or Mark, asat G. .

4. In'any two places of the Line, between B and-C. caule two
Marks tobe fet up, as, one at E, the other at F.

5. Meafure the Diftances B D, BE, D E: And alfo the Di-
ftances, C G, CF, GF: Setting them down in a Piece of Papct:'

wit
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of fh:l's. fame Work; which is fo obvious, thac an Examplc is
need| - : . _

How ( by the Chain only) to take the true Plot
of an rrregular Field, confifling of many Sides
and Angles: Aud bow to make a perfeit

- Draught of the (ame, upon Paper or Parch-
ment. , |

LE TABCDEFGHIKL QR, ( Fig. 3. ) be an irregular Field,
to be meafured by the Chain only, :

1. At your firft Entrance into the Field, caufe Beacons or other
wifible Marks tobe fet up at (or as near as you can to ) all the prin-
~ cipal Angles or Corers thereof; ‘Asthofe at My, N, O and P.

2. Coofider the fittet, or moft convenicat Corner to begin at
{alaho’ any will ferve) as I have here done with the Beacon or Mark -
at Q.

3. Then laying one End of the Chain to the Beacon at O, mea-
fure out two Chains ( more or lefs, as you fee Occafion ) from the
Beaconat O, towards the Beacon at P, and atthe End of two Chaing
(or other Meafure ) fick up a fimall Mark or Stick, as at the Mark
in the Figure, Again, from your Reacon at O, meafure our two
Chains 45 Links ( or other Meafure ) from the Beacon at O, rowards
- theBeaconat N, and there fet up another fimall stick or Mark asat

Tin the Figure: Aad then, meafure with your Chain, the Diftance
between the rwo Sticks or Marks at * and T, which fuppole to be
2 Chains g1 Links. [ @

4. Prepare a Book, ov Sheet of Paper, rvuled as is done in the /Mar.
gin hereof, to fet down your Meafures as you go abour the Field,
B firft ( at the Top of the Bookor Paper, make a Triangle anfwer-
- able to that which you meafured out upon the Ground in the Field,
(as Fig. 2. ) and fet fuch Numbers, Letters, and Marks to it, as yog
there meafured, and defigned to know them by, even as yoy fe¢ in
v 24 ! :
SetsoffiCh. L.[Sersoff ~ This done, begin your Work at your Beacon

Fi
o3
e 39 o at O, and mealure the Diftance of it from the
B o Hedge on your lefi-hand, and findiag it to be
I 20| 6 30 Links of your Chain ; fet down 30 Links on
A B the lefi-hand Column of your Booky again(t oCh.
| LE,FE,, ey oo Links (or at the beginning of your Meafure)
(o gl 3 ‘becaufe the Hedge was on your left-hand,
£ Then with your Chain, meafure from the
o ok Beacon at O, towards the Beacon at P, in a righe
6. 50|t Line :- And as you go along, at theend of 1 Ch.
 ITouch 40 L. you find a Break or Bead in the Hedge,which
o 4o| 6 18 diftanc from your Chain Line 70 Links. Set
AT downthe 1 Ch. 40 L.in the Middle Column, and
; the 70 Lin. againlt it, in the Left-band Column of

Rer : the
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the Table. Then going on tarther towards P, at the end of 3Ch,
40 Lin. you come againit another Break or Bow in the Hedge, which
is diftant from your Chain-Line 50 Lin, both which fet downin your
Book or Paper in their refpedtive Columns. And going on fasther
(in a ftreight Line) towards P; at the End of 6 Ch. 50 Lin. T find
another Break or Bow, which is diftant from your Chaia Line 1 Ch.
20 L. both which fet down in their refpetive Columins: And fo mea-
fure on to your Beacon at P, which will terminare at the end of 7 Ch.
20 L. thisfet down in the middle Column: And becaufe the Bea-
con at P, is 40 Lin.diftant from the Hedge, fer 40 Lin. in the Lefe-
hand Column, againft 7 Ch. 20 Lin. in the middle Column: And then
draw a Line crofs your Book or Paper, to fignify, that you have
done with that Side of the Field, '
Then, in your ftook, in the middle Colwmn, under Ch. Lin. write
o oo. And becaufe the Beacon at P, is diftant from che Hedge on
vour Left-hand 70 Lin. fer 7o Lin. in the Left-hand Column of the
Table, againft o oo ; then go on, and meafure towards the Beacon
at M, and meafuring on, at the end of 2 Ch. 1o Lin you find that
* the Chain Line jult touches the Corner, or Bow of the Hedge ;
wherefore, fet down 2 Ch. 10 Lin. in the middle Column, and a-
ainft it inthe Left-hand Column write Zowch. And meaturing on
Farther towards M, at the end of 3Ch. 35 Lin. I find another Bow
in the Hedge, diftant from the Chain Linc go Lin. both which fer

.down in their ‘irnpcr Columns : And meafuring on farther, againft

4 Ch. 8oLin. I find another Bow, diitant from the Chain Line 40
Lin. both which fet down. Then meafuring on to your Beacon at
M, you find the Length to be 5 Chains 50 Lin. which fet down in
the middle Column ; and becaufe the Beacon at M, is diftant trom
the Chain Line 1 Ch, 10 Lioks, fét 1 Ch. 10 L. in the Lefe-hand
Column againft 5 Ch. 50 Lin. And thus having finithed this Side
of the Field; and therefore draw a Line crofs your Book, as before,
In this manner muft you deal with the other two Sides ( and

Chain Lines M N and NO ) ia the Field, and fer the feveral Di-

ftances at every Bend, and the Diftance of every Bend fromthe
Chain Line, as you fee is done here inthis Table. :
And thus, having fhew’d you how to mealure fuch an irregular
Piece of Ground ( as to the Work in the Field ) it refteth now to
fhew you how to make a true Ploror Figure thereof upon Paper or

Pellom, in order to the finding of the Comtenr or Quantity of the

Field, in Acres, Roods and Perches.

How to Protract, or lay down upon Papérj:?anj
trregular Piece of Ground, m.-:{;ﬁarfd by the
Chain enly, as in the foregoing Work, | x|

Firft, Upon a Sheet of good ftrong Paper, draw aright’ 'iﬁe*aé_
pleafure, towards one end whereof, affume a Point, as at O, ( Fig. 32)
reprefenting the place where you fet up your firit Bescon. 3
“Second-

s

—
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Secondly, With your Compaffes, from any Scale of equal Parts,
~ take out two Chains, and fet them wvpon the Line before drawn,
from O to * ; alfo, out of the fame Scale, take two Chains g1 Links,
and fetring one Foot of the Compafies in the Point s, with the other
Foor deferibe an obfcure Arch of a Circle = = : And then, take two
Chains 45 Lin. from the fame Scale ; and fetting one Foot of the
Compalles in O, with the other defcribe another obfcure Arch % -+,
cutting the former Arch in the Point T, through which Point draw
the right Line O T N at pleafure : And now you have upon your
Paper a Triangle, like in all refpet to that which you meafured
out in the Field, and agreeable alfo with that at the 7op of your
Book or Paper. .

Thirdly, Lay your Book or Table before you, by which you fhall
find that your firlt Chain Line did contain 7 Chains 20 Lin. where-
fore rake 7 Ch. 20 Lin. from your Scale, and fet them from O to P,
o is P the Placeof your fecond Beacon. Again, by your Book you
find, that the Diftance berween your firft Beacon at O, and your laft
at N, was § Ch. 9o Lin. Take § Chy 9o Lin. from your Scale,
and fet them upon the Line O T N, fromOto N, fo is N the place
of your laft Beacon. And now, finding by your Book, that your
{econd,Station ( or Chain Line ) doth contain 5§ C. 50 L. take that
Length outof your Scale, and fetting one Foot of the Compaffes in
P, with theother deferibe the obfeure Arch S S: And the Lepgeh of
your third Chain Line, being 6 Ch. 5o Lin. take 6 Ch. 50 Lin. Fom

our Scale, and fetting one Foot in N, with the other Foor defcribe
the obfcure Arch V V, croffing the former Arch S S, in the Foint M,
which is the Point for your third Beacon: And thus have youdrawn
upon your Paper, your four Chain Lines, making the Quadrilateral
Figure or Trapezian MNOP. :

Fourthly, Having gone thus far, you mult have recourfe to your
Bock again, and there finding, that ac your beginning at O, your
Beacon at O, did ftand 3o Links diftant from the Hedge; 'take 30
Lin. from your Scale, and fet them from Oton, Alfo, at. the end
of t Ch. 40 Lin. at 4, the Bow of the Hedge was diftant from the
Chain Line 70 Lin. From your Scale, take firlt 1 Ch. 4oLin.and
fet them from O to 4, and the 70 Lin. from 4 to B, and then draw
the Line » B, extending it to A. Then take 3 Ch. 40 Lin. and fet
them from O to 4, and 5o Lin. from éto C; and draw the Line BC,
Then take 6 Ch. 50 Lin.and fet them from Oto ¢, and 1 Ch. 20 Lin.
and fet them from ¢ to D. and draw the Line C D. Then at 7 Ch.
20L. which is at the Beacon at P, fer 40 Lin. to the Hedge at g,
and through that Point draw the Line D ¢, extending it to E. - And
thusis this fir/f Side of your Field finifhed. r s

Fifthly, Begin again at the Beacon at P, where you. find by your
Book, that the Beacon was diftant from the Hedge 70 Lin. fet 70
Lin.from P to E,and draw the Lin. Dg E.. Then at 2 Ch, 10 Lin.
you find that your Chain Line did touch the Bawof the Hedge ;
wherefore, take 2 Ch. 1o Lin. from your Scale,tand fet them from
PtoF, (or 4)and draw the Line E F. In like manner, you find

thae
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that at 3 Ch. 35 Lin. the Bow of the Hedge was diftant from the
Chain Line 9o Links: Set the 3 Ch. 35 L. from P to ¢, and the go
Lin. from ¢to G, and draw the Line ]5? G. Then your next Length
4 Ch. 8o Lin. willreach from Ptof, where the Bend of the Hedge
is diftant from the Chain Ling, 4o Lio. Set the 4 Chains 8c Lin.
from P to £, and the 8o Lin. from f to H, and draw the Lize G H.
Then your laft Length 5 Ch. 50 Lin. will reach from P ro M,
where the Bearor at M is diftant from the Hedge 1 Chain 10 Ligks,
fet the 1 Ch. 10Lin. from M to 1, and draw the Line HG.

Thus have you finifhed your fecond Side, and in the fame manner
mult you deal with the other two Sides; and in fo doing, you fhall
have the true Plot of the irregalar Piece of Ground upon your Paper,
which you may caft up in Aeres, Roods and Perches, by the Di
dtions given in this Book.

How to take the Plot of @ Wood (into which

you cannot come tg meafure ) by going round a-
bout the (ame, by the Chain only: And to make
a Plot theresf upon Paper or Vellom. =

ET W ( Fig. 4.) be fuch an irregular Piece to be meafured
' I_, and plotted. .

1. Go about the fame, and as near as you can to the Hedges
Sides that inclofe the Wood ; and ar all eminent Turnings or Cor-
ners thereof, fet up Marks or Beasons, asat A, B, C, D and E.
Then, ;

1. At the Beacon B, meafure out 2 Chains ( or any other Mea-
fure ) from Btowards A; and alfo, towards C ; to the Marks ¥ and
@ ; and alfo meafure the Diftance between thole two Marks.

2. Alfo, meafure the Beacon at C, mealure out towards the
Beacons at Band D, 2 Chains ( or other Mcafure ) as at the Marks
* and &, together with the Diftance berween thofe two Marks,
And then, . .

3. Having prepared a Field Book ruied like this in the Margin.
Begin to meafure as followeth, viz.

1. From A towards B, where the Beacon at A ftands 75 Links
from the Hedge of the Wood, wherefore, againft o Chains oo Lioks
(in the middle Coloma of your Field Book ) fet 7¢ Links in the
Left-hand Column, becaufe che Hedge was on your Lefc-hand.
Then, meafuring on ina right Line towards B, where, at o Ch.
so Links, your Chain Line is diftant from the Hedge 6o Links ; fec
down o Ch. 50 Lin. in the middle Column, and againt it 6o Lin. in
the Lefe-band Column. Then, : | s -
Meafuring on far- {1 Ch. os LinksY Your Chain- fo C. so L,

ther towards the | 1 75 line is di- | o 30
Beacon at B, you | 3 g0 " . ftant from "{ L S
find that at [ 4 30 3+ theHedge ! o 1§

All

.
-

4, *
el et S

et ma B
vl T
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All which fet down in your Field Book, as 53
fee done in the Prefident in the Margin, as'you __Field Book.

= |

2. And pow being arriv’d to your Beacos at B, ° 75110 o0 ,ﬂ
make io your Field Book a Triangle, like unto that o o 15 g
which you fet out in the Field at the Beacon B, fet- © 35 ¢ 75 =
ting to it the fame Meafures as you there mea- TR Lo
fured, and as you fee is done in ( Fig. 5.)/ \And _o_cor7 x5 ®
then, < ._ st o i o oG =

3. Begin to meafure from B (in a right Line) o & 3 54 g
towards C, and .meafuring along, you fhall find, JlT!‘e.mih 6 e xS

{2 Chss L] TheHedge fo Ch. 5o Lin T

g Nrg is diftant o 65 Srids nay oo i

Thatat< 2 70 from your | o oo oo} B

1 8 35 | ChalLin, l.: 00 - ! _;ET
) I:_J. uﬁu_:-g:_

All which fet down in your Field Book, and be- { 37 2 35 a'

ing come to your Beacon at C, make there a Tri- © 6o 4 90 8

angle, like unto that which you fet our in the 2 % 7 30 &

+ Ficld, fetting the likc Marks and Numbers, to i, § 57 ¢ °°

as is done 0 ( Fig 6) And then, Touch = f3 g

4. Begin to meafure from the Beacon at C, to- © % 5 10
wards that at D mna righe Line ; and inyour.mea- o 3 9 55 8
furing along, youfhall find, | N Bl T A

Ll - 3 The Hedge is ol :
That a:%" ot ;21"“’ diftant from g“c- 2y L
+ your Ch.L, Lo 45

All which fer down in your Field Brok: And then,
= if:m B;%l: I-;:?d ,mf:afure from the Beacon at D, towards that at E,’
' l"n Ch. 65" Eﬁf}ﬂfd 570 C. m:.L -
it I S
L 4 9o | Line, Lo 6o

All which you muft fet lown in your Ficld ; and fo_proceed.
6. Meafure from the Beacor at E, to the Beacon at A, where
youbegan; and in your Progrefs you find, ! '

f1€h 95 L] # Liiro @ L
2 9 T TheHedgeéis o oo
5 10 4§ diftanc from J o 6o
17 15 ‘your Chainfo 40
|7 55 Line, {o 25
S TG, L o 35
Sfis All

S Thar ot

i
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All which fet down in your Ficld Book, in the Order as you fee
them fet in the Exemplary Table in the Margin,
And thus having finifhed your Work in the Field, you may pro-
ceed to Protrac#, or lay the fame down upon Paper, and make
a fair Plor thereof, as followeth.

How to Protract, and make a fair Draught or
Plot of the Wood before meafured,

EING provided with a Sheet of Paper or Parchment, upon
it draw a right Line at pleafure; and laying your Field Book
before you,: therein you will find, that from your firf# Beacon at A,
to your fecond Beacon at B, there was contained 7 Chains 15 Links :
Therefore, |
1. Take 7Ch. 15 L. from your Scale, and prick that Diftance
down (upon your Line before drawn) from A to B: And becaufe
the Beacon at A was diltant from the H %gﬂ 75 L. Take 75 L. from
your Scile, and fer them from Ao 1. Then, atoC. 50 L. from A,
the Hedgeis diftant from the ChainLine 60 L. therefore take the
so L. and fet them ‘fiom A to 4, and the 6o L. from a4 to 2.
Thetdy - |

";Tb-'ﬁ'ir- “T'bY The Hedge {0 C 50} "'B 3
Q&IJ"I' 752 Lat J-c'l_ isdiftant 1o 3::] wslﬁﬂh-! C o 4
2 40 '_d i from t!]E o 75 rfrﬂm ld 5

4y 80 J. le} ChLak Lo; 253 e '6

And draw the Lines 1. 2. 2.3 2.4 4. 5and 5 6, And fo
have you finfhed that Side of the Woed that lies againft the Chain
Line A B. Then,

2. When you come to your Beacow at B, have.recourfe to your
Field Book, and upon B make a Triangle equal to that you mea-
fured out in the Field, by fetting 2 C. oe L. from B to @, and from
B to ¥,and 2 Ch. 50 L. from @ to ¥, and drawing the Line B ¥ C,
which by your Book you will find to contain 10 Chains. ‘Then,
'I'h;. Going from B towards C, you will find by your Field Book,

at :

Jfr (o e O ThﬂHcdgf:isf'uC. soL} . [frog
e R e R | diftantfrom o 65 which im 8

j6 70 Sb ¢ the Chain-1 os ©o0 e 09

18 35 _! Lil line. L1 oo | - litore
And draw the Lines 6.7 78 8.9  9.10, fo fhall you have
protrated that Part « f the Wood,3which lies againft your Chain
Line BC. And then, o

4. When
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4. When you come to your Beacon at C, having recourfe to your
- Field Book again; upon the Point C make a Triangle equal to that

which you megi‘urpdpgt?t in the Field, by fetting 2 Ch. oo L, from
C to > upon the Line B C, and from C to & upon the. Line CD,
with the Diftance of 1 Ch. jo L. between them, and through the
Point & draw the Line C D, which ( by. your Field Book ) cons
tains 4 Ch. 50 L. And then,

5. Meafuring from you Beacon at B, towards the Beacon at D,
you will find by your Field-book, That L AR '

B

::ﬂl: aC.30L. at“' TheHedgeivas o CasL. fetwhich) kto 11
4 8o ICdift. fromC.L. 70 55 € from § /tox2

And draw the Lines 10. 11 and 11. 12, fo fhall you have protrated
that Part of the Wood which liesagainft the ChainLine CD.

6. When you come to the Beaor at D, look for the Length of
your pext Chain-line from D to E, which you will find to contain
7 Ch. 20 L. whichtake in your Compafles, and fetting one Foot in
D, with the other Foot defcribe the obfcure Arch H H': Alfo, the
Length of your Chain-line from the Beacon at E; to the firft Beacon
at A, you to be 9 Ch. 30 L. which alfo take out of your Scale,
and fetting one Foot of the Compafles in A, with the other defcribe
the obfcure Arch KK, croffing the other Arch in the Point E; and
then draw the two Lines DEand A E; and fo areall your Chain-
lines protrafted. And then, . :

2. You will find by your Field Book, that in meafuring from D
to E, you found that | 8 0

o C 65 L. m7 The Hedge foCi6oL. mto 13
AJ—: 35 131: u-i wasdi&anl:]o 15 1\1?;;;&”“4

3 50 o | from the 11 35 " ifie 1 & OtO1§
l,4 90 _} pJ Ch Line, Lo 6o mem Lptﬂ:ﬁ

And draw the Lines 1314 1415 1516, And f{o you have
protradted that Part which lies againft your Chain-line between
D and E.

8. Laftly, In meafuring from the Beacon at E, to the firff Beacon
at A; you do find by your Ficld Book, That

’”1(‘,‘.351,."! [ {oC.spli : | (q to 17
2 85 gl he Eﬂdge O 00 |g. | to 13
§ .10 s 1 was diftant y o 60 c3 15 to 19
At ' 51y 8t {¢ Ifrom the Yo 40 E‘}:E:;h" ¢t t0 20
2 . §5 # | Chain-line, ]cu 215 % to 2X
(8 10 5 : Lofi g5t oy LX tO 22

And then draw the Lines 16.17 17.18 18.19 1920, 2021
a1.22  And fo is your Protraction ended: The form of the Wood
being as in the Figure. :

. n
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Inthe cafting up whereof, you mult firft find the Content of the
whole Figure made by the Chain Lines AB, BC, D C,D E and
E A r And afterwards, of the Triangles and Trapezsas’ made by the
%ﬁw'; ‘which being dedutted from the Contént of the whole

zare A BCD E, there will remain the 4rea ‘or' Content of the
Wood only. i Ha0 > HIL

Several Errors in Meafuring of Land, fre-
wently praitifed ( and too often trufted ro )
- by the Vulgar, detedted. P gas] 5

LQOME there are who fay, That if two Pieces of Land are of an

equal INamber of Poles, Perches (or other Mealure ) about ; that
thofe two Pieces of Land do contain equal Quantsies of Ground ; but
this is evidently falfe: J I niard

For lét the Piece of Land ( Fig.4. ) which liesin a true Square
Form, be every Side thereof o Perches ; thed four times 8o is
320, and {o many Perches is thar Picce of Land 'about: And 8o P.
one of the Sides, bewg muluply’d in itfelf, that is, 8o by 8o, the
Produt will be 6400 Perches, and thac is the true Camtent of that
Square Piece in Perches, which is jult 40 Acres.: Now there is
anocher Piece of Land ( Fyg. 5.) which lies in a Square Form alfo
(all the Angles of 1c being Right ( or Square) Angles;) but the
Length chercof is 110 P. and the Breadth 50 P! now this Piece of
Ground is as much about as the other; for rwice 110, and twice
5o added together, makes 320: But, if you multiply 110 the
Length, by 5o the Breadth, the Produét will be but 5500 P.
which is Icfs than the other by goo Perches, that is, lefs by §
Acres, 2 Roods and 20 Perches: Thus when both the Figures
are Square (or right angled; ) but if a Piece of the fame Length
in the Sides. and of the 1ame Breadch at the Eads, fhould lie in fuch
Form as the Figurc 6, where two Angles are Obrufe, and two A-
cute, the Difference will be then greacer; for fu:h a Piece is not
meafured by mulnplying the Length by the Bieadth, but by the
Length of the longeft Side by the deepeft Diftance berween
thofc Sides, which i1s here but 32 P. So that 110 the Length,
mulriplitd by 3z, that Diltance, produceth bue 3520 Perchesy, which
is Iefs than-the ficlt by 2880 P. or 18 Acres, : :

Again farcher : Let the irregular Piece of Ground D E RG H,
(i 7.) whofe Sides are DE 57 Perches, EF 85 Perches; F G
7% Perches. G Hgo Perches, H D 60 P all which added together,
make 3.0 Perihes for the Compafs of the whole Figure, equal to
the Number of Perchies about tiie Sguare A : ‘Now this Figure
being cait up, the Supecicial Content thereof will b found to
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'Be 5450 Perchés, ‘which is le(s than the perfelt Square Figure 4,
By 550 P 1 I than i Iovg Sl B by o B
ys and greater than the Figure € by 1980 Perchies. By diee
Prefideiits you may fee that the mearer any r:gh_l:~lir:bd‘1£¥ﬁ ¢ chimes
16 a regular Poljgon, the more capacious it is ; for of 4ll Fight-
; liuud_Fi,gures,\thc_‘re%ular _I?olpgm is chie moft capacious’;  Buc
if there were a circular Piece of Land, the Circumieieace Where:
. ‘of were 320 Perches abour, as” (Fig. 8.) Hq«faf to the .Melldcll‘me_n’f
‘Square A about: Such a Circle will be fourld ta contain 8142
mha. which is more than the Cortent of the " Geomctrical
uvare A, by 1742 Perches; for of all Plain Figures Whatioever,
Circle is the moft capacious: v il 8o
L . i - ‘ -larwui
Bt before T leave the Confutation of this' Breot, ‘et 1 ciike
agdin a View of the irreguldr Figure 1aft ‘redred E&_L;ﬁ;fgé
F G H: Which we found to' contain 5450 Perches, the Com-
pafs whereof about was 320, equal to the Square A. Bur now
Eppnf-: the Sides or Hedges D Ey; EF, and F G, to be in the
famc Form as they are drawn in the Figure; but the Hedge
G H, may as,well turn inwards to 4, and the Hedge D H in.
wards alfo. to 4, and yet retain cheir fame Lengths ; but ma.-
king another kind of Figure, namely, D E F G h D, equal a.
bout to the Figure D E F G H D, bue lefler by the Quantiry
g.;thc _fhadowed Picce D H G h, which . contains 209 Pere
es. This needs no farther Proof. :
IL. Another Error frequently pra&tifed in meafuring of Ground
(efpecially, for Ploughing; Sowing, Mowing, Reaping, ¢.) is this :
That, if & Piece of Ground confiffing of four Sides ( how unequal
foever they be, ) if you add the two oppofite Sides one to the other,
and take their Haldes, thofe two Ealves. munitiplicd together, [ball be
the true Content af‘ that Prece of Ground. .

Others there are that fay,

Ifina Four - fided Piece of Ground, you meafure crofs the Field
from the Middle of one Side, to the Middle of the other Side, both

Ways, shas thofe swo Lengths multiplied imto each othery  fhall give-
she true Content of that Picce. - 8

Both which Errors, I thus deteft. Let there be a Piece of
Land of TFour unequal Sides, as O P Q R: (Fig. 9.) Which
Piece, if truly meafured, will be found to comtain 13017 Per-
ches, thac is, 81 Acres; 1 Rood, and 17 Perches.

. Now, the Side P Q_is 40 Perches, the Side O R (oppolite to
it,) is 64 Perches ; thefc added together make 204 Perches, the
balf whereof is 102 Perches, A%am; the Side P Qis azo Per-

tt ches.
)
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Y *jrm- COMPLEAT |
SURVEYOR,

The Eighth Boox.

The ARGUMENT.

ewd) O R farther Tlluflration of the Table:
d %! of Sines and Tangents znthe Third
i Bl Book, and alfo of the proportional
Ymaiill  Lines upon the Index of your Table
| mention’d in the Second Book, [
have in this Eighth Book applied them to the
making of Sun-Dials, as a thing I conceive both
ufeful and neceffary, as well for a Surveyor, as
other Perfons, who may have occafion for the
fame.  But I intend not here to make an entire
Treatife of the whole Art of DiaLLINg,
(having lately done that already, both Arithme-

¢ | o tically

i )
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tically, Geometrically, and Inftrumentally, 7z
a particular Treatife lately by me publifbed ) bug
to_fbew you the Ufe of the foremention’d Tables
and Lines in the Calculation of the Requifites
and Hour-Diftances for all manner of Horizon-
tal and upright Dials, whether direct or decli.
ning, and that in any Latitvde or Part of the
World. W hichupright and Horizontal Dials,
of all others, are the moft ufeful and neceffary,
they ferving not only for the making of fome one
fingle Dial, but to adorn and furnifl divers Re-
oular or Polyhedronick Bodies cut in W vod or
Stone, which the Precepts in this following Book
will be a [ufficient Thtor to divect unto omitting
to fay any thing concerning Reclining and Incli-
ning Dials, which do decline, and that for the
Reafon before grven. T'o thes Book I have added
alfo (for the Satzsfaction of [uch as delight there-
in_) [everal other Ways, Rules and Tables, to
find the Hour of the Night by the Moon and
Stars, as well as by the Sun 1u the Day-time:
And with thefe, and [ome other things of the like
Nature, I do conclude this Eighth Book. |

OF
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Leffor or Reverfioner may have his Acion of Walt againt him,
and chereby recover treble Damages.

2103 : By Copy. '
5. 9 T'Copyof Conrt-Roll. Thefz in divers Mannors hold Lands arid
37 Tenements to them and to their Heirs,fome in the Nature
-of Fee-fimple; others in Fee-rail, or for term of Life or Lives ac che
Will of the Lotd, according tothe Guftom of the Mannor : In fome
they hold by Copy for rerm of Years. And all thefe have no other
'Evidence to thew for their Lands, fave only the Copies of the Rolls
‘of their Lord’s Court: And if any of thelz alien or {&ll his Lands
by Deed, he abfolutely forfeits the fame into the Hands of the
Lord. [f therefore he intend to alien, he muft come into the Lord’s
Court, and {urrender the fame into the Lord’s Hands to the ule of
Purchalors. Butin many Mannors the Surrender may be made out
of Court to any Copyhold-tenant in the prelence of two of the Ho-
mage to the ule aforefaid, who arc to prefent unto the Steward ac
the next Court, where the Purchalor fhall be admirted. And if
* any of thefe cut Timber growing on his Lands. without licen(z of
the Lord, (bur only for the Repair of his Tenement) it is not only a
Walt, bucan ablolute Forfeiture.  And in moft Mannors if any {uch
“Tenant fhall let out his Lands for a longer time thana Year, wiche
out the Lord’s licenfe, it is likewi(e a Forfeiture. Buc in thel®, and
many other Cafes we are tobe guided by the Cuftom of the Mannor
of which fuch Tenants hold. Thus having gone through Eftated
of Inheritance and Freeholds, we nexg come to Chattels.

Of Clattels.
CHm:!s are of two foits, teal, and petlonal.

Chattels real.

Flattels real are threefold: 1. Term of Yeadrs: ii- Tenure at
| Wills 3. Wardfhip of Lands.

Tenant for Tears.

1. Erm of Tears. A Tenant for Term of Years is oneto whom
an Eftate is granted of or in Lands for any number of
Years agreed upon between the Lord and Tenant, which Term is
always expreffed in the Leafe fo granted, as we (ec every Day. On
Which Leale chere is ufually re(erved fome Rent payable either half
yearly or quarterly: For the Recovery and obtaining of which Rent
being arrear, the Lord may cither diflrain, or bring his Action at
Common Law. And upon thefe Leafes there needs no Livery of
Seifin, as in Leafes for Term of Life or Lives there muft be. Nor
may fuch Tenant commit Wafte And it he grant unto any other
a larger Eftate of what he holds than he himiclf hath cherein, be
fhall forfeit his Leafe,
X 7 enants
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B4

Al WJTLI i widon "JJ'II. |

2. ~§ Enant at Will is one to whom Lands and Tenements are
granted to hold at the Will of the Leffor : and this Tenant
may he-cjected or pucolirar any rime, yea alchowgh he hath tilled and
down his own Lands. .- ¥et in this Cafc the Law allows him libercy of
Ingrels, Egoels. and Repgrefs, as well to take, “cut and carry away
his Carn when it is ripe, as tortake and carry away' his Goods' and
Houfhold ftuff wichin cofivenient time, wichout committing Tref-
pals or otherwife. Bur the Lefforhath the fame Remedy "E‘i“ﬁ
this Tenant as againft Tenant for term “of Years, for Recovery of
his Rent that. may or fhall be in artear or unpay’d= But this Tenant
is not chargeable with Reparations, « 1 b a10kans, 4
3+ Wardjbip of Lands, Bur this isnabfolutely taken away by a
Statute made in therewelfth Yearof KING CHARLES the
Second, Chap: 24. intituled 42 Aﬂfl&c 1 '
- 11 ' F 1°° oW

of the feweral T couresiina: Mannsr..

HE next to be legally obferved in a Survey, are the feveral

Tenures that are, or may be found wichin the Mannor : as
Anights Service, including Homage, Fealty and Efcuage. and for-
merly drew unto it Ward, Marriage and Relief : but thefe theee faft
arc raken away by the before-mentioned Statute, 12 Car. 2. cap 24.
Cafilegard allo is wichin this Tenure, and alfo Grawd Sergeanty,

Petit Serg E&nrjr; 3

Hen follows Petit Sergeanty, which in effe is no other than
Socage, becaule the Tenant is not bound to the Performance
of any Perfonal Service, but to pay fomething yearly. Then Sa-
cage, Where a Man holds Lands or Tenements by Fealty and cerrain
Rent for all manner of Services : and it was called Servicium Soce,
becaule in ancient time thefe Tenants were obliged certain Days in
the Yearto plough and fow their Lords Demefnes - and che French
Word (o fignifying, Pomer, a Coulteror Plough-fhare, feemsto imply
fo much. But now that Service is by murual Confent between the
Lord and Tenant in many Places changed into aa annual Rent, yet
the name of Socage ftill remains.

. Eﬂrgﬂg!‘.

i l HE next Tenure is Burgage, where an ancient Borough

holds of the KING bya certain yearly Rent. And thefe
have divers Cuftoms and Ufages peculiar to themfelves, and diftin@
from other Places, and fometimes very different from the Common
Law; but their Probability and Gnﬂ;rence-with Reafon rogether
with along Prefription make them allowable, and therefore parti-
cular refpect muft be had tothem, of
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| Of Capyhold-Tenure.

[ Here isallo Copybold-Tenure, which (faith &itchiy 80.) is a
! Jbafc Tenure, and was originally called Zillenage. Fitz, 1a.
Bur_chis t;t\ﬁr,jljpir be properly termed Meer-copy-hold, and efchears
gggﬂiwi!:h o the :Lord by Felony. Kirchin 81. And fome is of
morc Eminence, and held by Verge (Per Firgam) in ancient De-
mefne, according to the Cuftom of the Mannor, being in effect a
kind of Free-hold, (though reputed Copy) and yiclds ro the KING

Annpum, diem ¢ vaftum upon Felony.
ot ons Tiine gt 1t WLl of the Lordy Fine certain,

\Ome of thefe Copy-holds make Fine ac the Will of the Lord ;
others arc held by Fine certain.  And this is a kind of Cuftos -
mary Inheritance. :

Tenants by ConrteRoll,

Ut there is a kind of Cuftomary Land belonging to the ancient
Dutchy of Cormwal, and fome few other Places, where the
enants have no Tranfcripts of the Entrics of theic Admittances :
and thefe Tenants may not improperly be called 7enants by Cours-Roll,
But where they have fuch Tran(cripts, they are cal'ed Tenants by Copy
of Court-Roll, Inthe firlt of thele the Land 'was among the Saxons
called Folk-lawd, and the latter Bock-lind. Kitch. 864.89ip 1 o

Of Tenure in Fee-Farm, gt

TH:re is alfo a Tenure in Fee-farm; and thatisa Fee, and imports
- -a Perperuity co the Inveftee and his Heirs for an annual Rent
of the third pare, orthe fourth part of the Value. .-

Of Rents, and their feveral Natures:

E will not infift any farcher on this Point, but proceed to
: ¥ __what follows neceffarily, wiz Rentsand their {everal Na-
tures. Now thefe Rents are cither proper, or impropar.

| Rf.mn Proper.

Ents Proper are three: wviz, Rent Service, Rent Charge, and
Rent Stock, ' ! 1.
Rent Service:

£nt Service is where 2 Man holds his Lands of his Lord by

Fealty and cerrain Rent; or by Fealty, Service and certain

Rent, Litelib,2.¢. 12, or that whicha Man, making a Leafe to a-
nother for term of Years, referveth yearly to be pay'd for them.,

. Rent
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Appendants.

\ Ppendant are Hofpitals, Patrenages of Churches and Benefices,
A whole value is to be accounted from the Privilege of ele@ing
and prefenting an able Clerk to fupply the Church, not from a Simo-
niacal Advantage raifed from any Conrtraét wich another for Prefen-

- tation, &
Parallels to Profits.

Arallels to Profits are Purfuits of wild Game, which is held equi-
valent to proficable Accrewments, fuch are Lusting, Hawking,

Fifbing and Fowling.
Hmn’ng:

EYOR Hinting, record what Beafls of the Forelt therebe, and
how frequent, and what of the Chace.

Efmﬁ.!_g.

F OR Hawking enumerate the Fowls of Warren, as Pheafant,
Partridge, ®c. and o this may Fowling be reduced.

Fifbing.

- P Mbing is cichier in frelh Waters, as Rivers, Brooks, Pools, Ponds,
) Lakes, Meers, or Ditches; or ele in Seas or other fale Warers,
tis neceflary therefore char all chofe Fithings be taken norice of:

Of R-zpr.fﬁ.r, Deductions, Payments, Charges, and Duties, iffuing
ot of the Mannor. '

A S we have formerly undetftood thac feveral Rents, Profits,
-4 A and Commoditics may yearly arile or grow outofany Mamer
to the Lord theteof; o is it as ficting ‘to confider what Reprifes,
Dedu&ions, Payments, Charges and (Dutics may be yearly iffuing
or going out of any Mannor : for orherwile in the Conelufion of our
Swrvey, orin making perfe@t Conltars or particulars, /(fuch /Duries
not being repriled) cthe true Value of che Mannor 'may oftentimes
feem greater than in Truch ic is.

Thefe Reprifes and Deduétionsare never certain or generally alike in
all Mannors, They are Impolitions and Duties whercunto the plot or
Fee is in pecualiar liable 5 and areany manner of Rents, cither in Mo-
ney, Capons, Hens, Pepper, Cummin feed, or the like, ifluing
and pay'd out of one Mawnoer to another.

Y Allo
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Allo Swits of Conrt, or annual Fimes for the fame, and the like,
may be ifluing and payable to a Shetifl's Zerw or Hundred : allo
Fenfrons or Fortions vo Fcclefiaftical Livings. Likewile a Rent may
be iffuing for a Way lcave or fome particular pafiage ; alfo for Warer.
Courfes, or placing of Pipes for Conveyance of Warer. Likewife
yearly Fees: to Cfiicers, as Stewards, Receivers, Builiffs, Colleétors,
&c. and allo Stipends, Salaries, Ammaities to € imﬁg.r'ns. La:ﬁ:;;;, or
- the like.  Allwhichare to be deducted, and the Eftimation of Re-

prifes to be oppoled to the total Valuation ; by which means ‘the
Remanet 15 reétified, and the true Value retrieved.

Obfcrvations and Ceurfes to be beld and taken for the orderly marfballing
: of Surveys. ' £ 0

Aving thus far informed you of The Legal Part of Surve, by
having fhewn what a Manwer 15, and the leveral Pares thereof,
and likewile of all £ffaresin general, and whae 7 emures, Services and
_Rents are thereunto incident, apperraining and belonging : we will
“now proceed to the Obfervationsand Courles to b held and raken
for the orderly marcfhalling of Surveys, for accommodating Field-
Entrics in rough Books, for ingroflments and their Exemplifications,
with framing of Terrars, Rentals, Cuftom and Courr-Rolls, Particy-
lars, cc. . iy
" For the cffe@ing of this, the “urveyor is to confider for whom he
is to undertake his turvey, whether for the King, or a Lord of a
Mannor.
If it be to the King,then Commiffion is to be obrained our of fuch

of his Majelties Couits as relace ro the Lands of the Surveyed, as onig |

of the Exchequer, Dutchy, &c. Unto which Commiflion Arricles
arc to be annexed, which Articles ought to (fce that they) be ag
ftrong and efficacious as may be, for that he knows not what obfti-
nate perfons he may meet with in his perambulation.
Burt ifthe Survey be underraken for a private Perfon, Lord of a
Manror, then (the Surveyor of himfelf not having power to admini-
Ateran Oath) the Steward of the Manner is to be joyned with the Sur-
veyor. Or otherwile, The Surveyor isto have a Commiliion gran-
ted from the Lord of the Mamnor, under his Hand and Seal, to per-
form the Office both of Steward and Surveyor of his Mannors, Lands,
‘and Tenements, for a certain time, during his pleafure. And then
may the Surveyor of himielf execute the Offices and Daties both of
- Steward and Surveyor- '

bl
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Thr: Form of 2 Deputation or Commiffion _granted' ﬁ-um
a Lord of a Mannor to a Surveyor, may be in this og

™\ Mnibus ad quos hoc prefens [eripram pervenerit A. B. de C. Comir’

g ‘E. Armig’ [alutem. - Sciatis me prefat’ W, L. tam pro ﬁ.um:a
amore & benevolentia qua jamrdudum affeus fum erga ALR. de cujus pro-
vida circumfpetione, pia fedulitate, ac fingalari in hac parte prudentia
merito plurimm confido, quam pro diverfis aliis canfls ¢k confider ationi-
bus, ex mera & [pontanea voluntate me dedif]t & per prefentes conceffiffe
eidem A. Re Offcinm Sene(chall’ five Senefchalciam omnium o fingulos
viem Domin's Maner', & Hareditament meorum guoramenngue iy Comit®
F.& cuftod froe Officium tenendi ommes & ommimodas Cur Baron’Lesar”
vif Frant’ pleg’ Dominor® ¢ Maner' pradic? & eorum ewjnflibet, ac Lo
bernationem € (wperviffonem corundem, ac ofum W, L. Generalem ac Ca-
pital Sencfchal’ ac fuperviforem meum omnium Cariarum, Dominorum,
Maneriorwm O Hareditamentorums meorum predict’ facio, conflitup e
ardino per prafentes, Habend' tenend gasdend exercend o occupand,
Officia pradilt cam pertinentiis, a dar’ prefentivm durante beneplacito mysg,
Mango infuper univerfis & fingulis Balivis, Prapfit’ firmariis, tenentibys
&~ ocenpatoribug mieis pramiffor’ & eorum cuilibet, quod prefat’ AR, 4
tempore in tempus, aflifientes fint, obedientes, & ausiliantes in omnibus
prowt deck durant’ tiymin pradicle  In cujus rei tefbimonium huic pr-
fenti Seripto meo Sigillum meum appofui. Dar’. = '

Or to the fame purpofe in Englifh,

O all Perfons to whom this refent Writing [hall come, I A.B. of
======== in the County of C. Knight and Baronet ;5 fend Greeting.
It ismy Will and Fleafure, Thar W. L. &e. .

This is ‘an ufual Form, but commonly Lords of Musmsrs do
dire@ theirown Letters of Warrane ro their Tenants, unle(s the Sur-
veyor be a known Surveyor by Patent, for the holding a Court-
Baron 5 which being performed, and the. Charge of the faid Courg
ended, the Surveyor may proceed in this manner - -

Firft, Taking notice of the Names of every Tenant, both Free-
holder and Copy.holder, Leffee and Tenane at Will in a Paper, and
a Jury for the Survey being impannell'd (after they be fworn) the
Surveyor may give them a Charge in Words according to his own
Difcretion relating to all the Parcicularities we haye herein before
mentioned, and {uch others as fuic with the Exigence of the faid
Mannor.

Then he is to receive from the Bailiffall fuch Rentalls as he hath
as well ancienr as larer, which you are diligently to compare toge-
ther, noting the Difference: and if the latter be lefs, then whae

Dre
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Decays of Rent there are, and how occafioned ; if greater, then
what éncreafe ‘of Renr; and how raifed : which muft be carefully
cxprefled. when ghe Roll comes tobe engrofled. .

““Next let the Rental be reduced to an Alphabetical Form where-
in write the prefent Tenants Name and the Name cof his Predecefior,
which will be a, great Help for the {peedy Difpatch of the Entries,
and the more cafic and rcady finding any Tenants Name or Rent;
in this mannér.”

i ! " ﬁ" -I' J.
Anderron Thanas, late Chapmans, Rent per Anném—o1 10 co
* ‘Barnadiftoh Georee, late King, Rent per An, - 02 00 Q0

Cadmiap William, laté Fifber, Rent per An.

B Nl + P { UEJ 10 00
“Dadfon Giorge, late Smart, Rent per An.

— o0 13 o4

Tt is alfb ro be conlidered, that moft Mamiors confilting of divers
Townfhips or particular parts, and the Tenancy of thole Townfhips
of divers Eftates, as aforefaid, thercfore it is fitting that not only eve-

7 of thofe Townfhips but the feveral Eftaces cherein, be entred and
taken {everally and particularly by themfelves, thatis all of one and
the fagic Townlhip and Eftate under one and the fame Title, for a-
voiding Confufion. And thefe Entrics ought to be made in loofe

ects of. Paper at large, keeping them always forted accordiffg to
thic feveral Townthips and Effates, till they beall finifhes and then
£o be filed together orderly in a Book. When this is prepared and the
Inftrumental Menfuration finithed, and the feveral Contents there-
of calt up, then make an Alphabetical Table of all the Tenants
Names ; with the Name of the Lord alfo for Demefnes, and of the
Parfon for the Glebe; and fo accordingly perfe@ your Entries from
your Ficld Books and rough Books of Entries. And when this is
done for the tric and cerrain Quantities according to Meafure, then
proceed to the Valuation. » .

Now the beft, {peedicft, and moft ‘certain means. to accomplifh
this may be this : Firlt, Let it be confidered tharall Grounds general-
ly as to gualicy confift of chefe three Kinds; 1. Mcadow; 2. Argble;
3. Pafture. And fuppofing every of thefe kinds likewife to confift of
3 forts'as to Vallie and Goodnel§, as,the rft and beft fort, the fecond
and mean, the third and worlt : Therefore at the time of the Tnftru-
mental Menfuration ler it be confidered, and noted in your Field-
Book which of thofe three forrsany Field or Clofe confilteth of. And
having inforired 'your {elf of the general Value, what the beft {ortof
Meadow, Arable, ‘and Pafture is worth by the Acre, and the like
of the othér [orts ‘throughout the whole Mamor ; then according
to thole Rates enter every particular parcel by it felf; yet before
thefe Entrics are to be engrofled, it is to be enquired and confidered
what other profits and Commodities, befides chefe Lands and Ye-
nements, are demifed and granted by che Lord to any Tenant within
the Mannor fory carly Rent or otherwife, which likewife are to be en-
tred ‘with the Rents and Yearly Values chercof,as Mines of Tin,Lead,
Copper, Coal, ¢ Quarrics of Stone, Fifhing, Fowling, [-I]_Iawking,

unting,

A
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Hunting, Juftments, Herbage and Pannage, frec Warrens, cuftoma-
ry Works or Services, Profics of Fairs and Markets, and Mofles of
Peat and Tuef; all, or any of which, and thelike, may be within
a Manner, and difpofed and ler out for annual Rents, and are in no
wile to be omitted. All which Premiffes, and the feveral quani-
ties, Rents and Values thercof, are to be fummed up, and their fe-
veral Totals tobe expreflzd.

Then muft be fet forth the {evesal Reprifes iffuing out of the fame
Mannor, being fuch as we have before mentioned.  All which be-
ing likewife fummed up, the Tortal thereof is, as we faid, to be de-
du@ed from the former Value, and the clear Remainder is to be
fer down.

The next thing to be confidered is, if any of chole Profits or
Commodities laft before named, or the like, are within the Mun-
nor, and not by Leafe or otherwife for any cerrain yearly Rent : and
if any fuch be, they are to be mentioned as Calualties, and the
yearly Value thereofeftimared,what they may or are likely to prove
worth by the Year. Alfo the Names and Quantities of the com-
mon Ficlds, common Meadows, ftinted Paftures, and all other un-
ftinted Commons, how they are accuftomed, held and cccupied
whether peculiar to the Lords and Tenaats of that Mannor, or whe-
ther any other Lord or Lordsand their Tenants have rake, efcape,
catage, or other Intereft therein, and the Butts, Bounds and Li-
‘mits thereof feverally. Alfo what Woods and Under-woods are
‘within the Mannor, and’ their {everal Values. Then would there
-be entred an. Abftra® in nature of a Cuftom roll, thewing bricfly
all the Cuftoms anciently of or belonging to the Mannor: and allo
a Suictoll of-all the free Suitors, @ and laftly, a true and perfelk
‘Deicription of all the Out-bounds and Limits of the whole Man-
nor. ' .‘

. For other the Lord’s pofleflions comprifed or fir to be comprifed
within the Survey, and reputed no part or Member of the Mannor,
they require to be recorded apart in the Zsfra under thediftin® Title
ot Non-Pareels, viz. Churches, Chappels, Alms-houfcs, &." Alfo Pa-
‘tronages, Villains, Commons, Annuities, and’ other particularsheld
in grofs. And now whenall is done, Regifter all Omiffions under
the feparate Titlg of Memorandums. _

Of the Orﬁak':._i;ufié@*ffng a Court of Survey. And of the _C?%arge
0 be given to the Fury, by the Steward of the :Court: or by
the Surveyor (if authorifed thereunto.)

T YAvingTollowed thefe Dire@ions in your Entries and  Books,

it is now time to fummon together your Tenants ‘in order to

the, ing of your Court of Survey,which is to be performed in this
* or the like manner. "oy e SN0 e

£ T AWMLY T he
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The feveral Tenants. of the Mannor being met together ar the
place appointed where the Court isto be kept, and the Scyle (or Ti-
tle) of che Court entred: Then caule the Bayliff of the Court ro
make Proclamation by crying.once O Tes; and afterwards will him
to {ay after you, Thus:

L L manner of Perfons, who were fummoned to appear here

this Day, to [erve the Lord of the Mannor for his Court now
holden, draw mear and give yowr Ariendance, and every one anfwer
to his Name as he [ball be called, upon the Pain and Peril that may
fall thereon.

: Hen call (by the help of your Rental) all the Tenants feverally
I by their Names, marking fuch as are ablent to be amerced,
This done, Caulethe Baylift of the Court to make anothier O 775,

willing the Tenants to draw ncar, keep Silence, and out ot thofe

Tenants which are prefent, feleét moft of the fufficiente(l and ableft

for your Jury, whofe Names baving from your Rencal writcen in

a paper by themfelves, call them by their Names accordingly. Which

done, caufe him that is the Foreman to lay his right Hand on the

Book, and {wear him in this or the like manner.

M
ae e 0 e P o el

e e e S i e el

I/GUHMH diligently enquire and make true Prefentment of all fuch
Matters as on the Lord of this Mannors kebalf [hall be given you
in Charge.  Tou[ball neither for Fear, Favowr, or Affeiion, or vther
partial Refpect whatfoever, forbear to prefent what you ought to find ;
or findwhat you enght not o prefent.  Tou fball hercin keep the Lords
Counlel, your own and your Fellows, and in all things according 1o #
Jincere and wpright Confeience you [ball prefent the Truth, the whole
Truth, and mrl;fnrg but the Truth, as by Evidence and your own Know~
ledge you [ball be induced, to the beft of your Power, [o help you God,
&e. canfing him to kifs the Book. : g

|
L
)
B
&

Whenthe Foreman is thus f{worn, caufe threc or four more of the
Jury to lay their Right Hands on the Book, and give them their
QOathas followeth: ' ]

TH E fume Oath which your Foreman before you hath made and taken,
you wnd everyof you, for your Farts, [ball traly keep and perform

10 the utmoft of your Power, [o help you God, &c. "and let them feve-
. rally kifs the Book, ! {3 3

And in this manner (wear all the refl:.

Which done, Caufe the Baylif of the Court to makea third
O Tes, and fay thus; :

ALL you that be here fworn, draw near, and hearken to Jour C&-t};g'r,
the reft keep Silence. e s
¢
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The Charge to be given to the Jury, may be divided into thefe
following Heads, viz.

1. You arcto enquire whether 4. B, be Lord of this Mannor of
C. and if not, who hath the Right and Intereft in or of the fame o
your Knowledg. r
2. You muft fhew unto the Surveyor in his Perambulition all
the Circuit, Butrs, Bounds and Limits of the fame, and upon what
and whole Mannors, Lordthips, Lands and Parifhes it borders s
and whether any confining Lord or his Tenants do any where in-
croach upon i, and by whom, where and how much is fo in-
croached.

3. Whether there be any other Mannor or Mannors lying within
the Limits or Circuit, orextending in part into this Mannor: what
are their Names? and who are Owners of them? and how are
they diftinguithed from this? and doch this lye wichin any other
Mannor @

4+ What Frecholders there are within, or belong unto, and hold

their Land of this Mannor  what are their Names? whac Land do
they hold, and by what Tenure ? what Rent do they pay: and
what Services do they owe?
- 5. Whether any Frecholder within or belonging ro the Mannor
hath committed Felony or Treafon, and hath been thereof convic-
ted, the Lord not yet having the Benefic of the Forfeiture : or whe-
ther hath any fuch Tenant died withour Heir general or fpecial 2 If
fo, who hath the prefent Ufe and poffe(fion of the Land, and by
what right ? what is the Land? where lics it? and how much in
Quantity, and of what Value: '

6. Whether doth any Baftard hold any Land belonging to the Man-
nor as Heir toany? what ishis Name ? what Land is it ¢ where does
it Iye ¢ and whac is it ﬁarly worth 2 Here weare to obferve chat
a Baftard, though he be known to bethe Sonof that Father that
leaves him the Land, cannot inherit jure hereditatis but by Con-
veyance. Neither if he purchafe Land in hisown Name, can any
inherit it after him of his fuppofed Bloed, unle(s he. be married and
have Children lawfully begotten, becaule it is contra firmam Eccle-
fie, as appears by the Stari of Merton, cap.gs  Fora Baftard is no
Man’s or every Man's Son or Daughter; according to the old
Verfes, 1 .F

ol Patercs Populns;oPater off fiod sulles C- ompis 1.cn
Cui Pater eft Populus, won habet ifte Patrem,

- 7. What Demefne-lands has the Lord wichin or belonging to the
Mannor? what -and how much Woods, Under-woods, Meadow,
Pafture, Arable, Moors, Marilhes, Heaths, Wafls or Sheep-walks 2
and what is every kind worth ycarly byche Acre: how many Sheep
.may the Lord-keep upon his Walk Winrer and Summer 2 whsal: isa

= -
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Sheep.gate worth by the Year: and what is every Acre of Wood
worth by the Year?

8. What Demefne lands hath the Lord lying in the commoen,

Ficlds of the Mannor ; how much in every Ficld and every Furlong?.
what is an Acrcof ordinary Ficld arable Land worth by the Ycar?

The like is to be faid of Demelne-meadow lying in any common,

Meadow within the Mannor. ;

9. What are the Names of all your common Fields: and hi:plw.;
many Furlongs are in every Field: what common Mcadows and

their Names 2 and what Beafts or Sheep may every Tenanc keep,
upon the fame when the Corn and Hay isoff : and whar is a Eeaft-
gate and Sheep-gate worth by the Year: ar what timeare; your
common Fields and Meadows laid open? how arc they or oughe
they to beufed 2 whether is it lawful for the Tenants to inclofe
any part of their common Ficlds and Meadows without che Licenfe

of the Lord and Conient of the Tenants 2 ' el b
10. What Commons are there within the Lordfhip which do pro-
perly belong to the Lord and Tenants of the Mannor 2 and how are
the Tenants ftinted : whether by the Yard-land, Piough land, Ox;
gang, Acres. or Rent: how many may cvery Tenant keep after
cither Proportion or Rate:  Here we are to take Norice of the Sia-
tute called Extenta Manerii made 3 £, L. in which this Kind of Pal-
ture is called Paffura forinfeca, forcin Herbage or Pafture, becaufe
no part of it is proper to any peculiar Tenant, no nor to the Lord
himfelf, as are the common Ficlds and common Meadows. This
kind of Common or Paffura Ferinfeca isot three forts. - The one is
where a- Mannor or Townthip, helding their Land .in feveralty,
have by ‘confent limited a certain parcel of Ground to lic common
among them, and from the beginning have ftinted every Man ac:
cording to a proportion between them agreed ; and that is commons
ly by the Acre. 2. A fecond manner of fuch kind of common Pa-
fture is where certain walt Grounds, one, two or more lic within
the Townfhip or Mannor, and the Herd of the whole Town is gui»
ded and kept by one appointed by the Tenants, and. at their gener
ral Charge, to follow and look to cheir Cattle: in which kind of
Pafture there is alfoa Limitation both of the Number and Kinds of
Cattel. And thisis ufualin the North Parts. 3. A third kind of
this Pafture or common Feeding is in the Lord’s own Woods that
lic common to the Tenants, as alfo common Moors.or Heaths thac
were never arable. In the two former there is a certian Stinc and
Allotment both to the Lord and his Tenants: but in this lacter
the Lord oughe not'to be limited, becaufe (uppofed his own, and
the Tenants have no certain parcel thercof laid to  their Holdings,
but only bit of Mouth with their Cattel.  But the Tenants oughtto
be ftinted in all forts of Common. Now Commons may be diflin-
guithed into, 1. Common in Grofs ; 2. Common: Appendant:s
3. Common Appurtenant; and, 4. Common by way of Neighbour-
hood. 1. Commen in Grofs is where a Man by Deed granteth u:i:tu
another

e, b By o
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another Commion of Pafture, 2. Common appendant is where 4 Man
is feized of Land ro which he hath Common for fuch Beafls as ferve
for compofting his Land, wherein Geefe, Goats and Hogs are ex-
empted : and this kind of Common is by Prefcription as an  Appen-
dix or Addition only to arable Land, and not toany other. 3.
Common Appurtenant is inthe fame Qualicy, buc with greater Liber-
ty, becaufe ic is for all kinds of Catcel, Hogs, Goats, ¢re. as well
as other Cattel.  And this Common may be made at this Day, and
may be ferved from the Land to which it is appurtenant, and {o
cannot Common appendant be. 4. Common byway of Neighbourbood
is where the Tenants of two Lords or more adjoynihg do inter-
common cither upon other with all commonable Cattel. But one
may not put his Catrel upon others Commons otherwile ; for if they
do, an Acion of Trefpals lics.

2r. Whether hath any Man incroached upon any part of the
Lord’s Waft by Inclofure, or adding any part thereof unto his own
Tand? who hath {o done? where: how much, and how long
hath it continued ? :

12. Whether hath the Lord any Park or Demefnc-wood, which
by ftocking, may turn to the Lord’s becter Benefit by Pafture, Ara-
ble or Mcadow ? and what is an Acre worth one with another, the
ftocking? how many Acres does the Wood contain 2 and what will
an Acre of thic Wood be worth # and what will che Land {o {tocked
be worth an Acre? ;
13+ What cuftomary Tenants are there within or belonging tothe
Mamior? what are their Names? and what Mefluages, Tenements, o
Lands do they hold by Name » and what Rent do they pay: and
what arifes to the Lord by the Death of any fuch Cuftomary Tes
nant, or by the Death of any Frec-holder, by Fine, Heriot or Re-
lief by the Cuftom of the Mannor?

:3. How doth the cuftomary Land of the Mannor by Cuftom de-
{cend afrer the Death of an Anceftor 2 and whether will the Cuftom
of the Mannor allow an Entail by Copy? and whether doth it bear
Wii_dows Eftate: and whether may a Man be Tenant by the Cout-
ey .

. 15, Whether are there any Cuftomary Tenements that are He-

tiotable difmembred and divided into parcels to the weakning of the
Tenement : and who be they that have thefe Heriotable parcels 2 and
what quantity hath every one of them?

16. Whether are not the Fines for Admittance of a new Cufto-
mary Tenant being Heir, or coming in by Purchafe or upon Surrcn-
der, at the Will of the Lord 2 or are the Fines always certain ?

17. How and by what means may a Cuftomary Tenant forfcit
his Copyhold-Tenement? and whether hath any {uch Tenant offend-
ed in any fuch manner 2 and who by Name ¢ that is, have they felled
any Timber-trees, ploughed up Ley-grounds or Mecadows never til-
fed before, fuffered their Houles to decay, pulled down any Houles;

or committed any other wilful Waft
Aa 18, Whae
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;3. What are the Cuftoms of the Manmor in general, (S i
Lord’s behalf to perform or fuffer to the Benefic of his TEnan'E_s; an__g_i

of the Tenants to performto the Service of the Lord 2 b
19. Whether is there within the Masner any Villsin or ﬂ"r}ﬁ,

that is, any Bond-man or Bond-woman ¢ if there be, what are their

Names? what Land do they hold? and what is the fame annually
worth2 and what Goods do they poflefs>  Obferve this Tenure is
quite our of ule. criars) TR
_ 2c. Whether hath any Tcnant or other Perfon within the Mannor
ftocked up any Hedge-row, ploughed up any Balk or Land-fhare,
removed any Mere-ltone, Land-mark, or other Bounds berween
the Lord’s Demefne and the Tenant’s Freehold or Cultomary Laqglé'
of Inheritance, or berween his Frechold and Cuftomary Land, or
elfewhere? where is any fuch Offence committed 2 by whom : and
where oughe the (ame to ftand 2 _ {i ¥

21. What Cultomary Cotrages are there within the Lordfhip,
* Tofts, Crofts, or Curtelages: what are the Tenants Names? what

Rent do they pay ¢ and what Services do they owe ? 5l

22, Whether are there within the Manaor any new Tenements or
Cortages, Barns, Walls, Sheds, Hovels, Hedges, Ditches, or [uch
like, crected or fet up, or any Water-Courfes or Ponds digged up-
on any part of the Lord’s Walt, without the Lord’s licen{e 2 where
is it? and by whom was it done, and by whole licen(e, and upon
what Conflideration ? b

23. What Tenants are there within the Mamnor that hold any
Lands or Tenements by Indenture of Leale: what are their Lands?
what hold they, for what Renr, under what Conditions or Cove-
nants, and for what Term of Years or Lives 2 5

24+ Whether hath or doth the Lord imploy any Land to Fu/t-
ment, as in taking in Cartel to Palture and Herbage? who hath che
difpofing of the fame » what quantity of Land isfo difpofed? and
how many Cattel will it pafture: and what is a Cow, Ox, Horle,
or Sheep gare worth within the Mannor 2

25. Whether hath the Lord of the Mannor any Cultomary Wa-
ter'mill, Wind-mill, Horfe-mill, Grieft-mill, Maule-mill, Walk-
mill, or Fulling-mill > whether is there within the Mannorany other
Mill, Iron-mill, Furnace, or Hammer, Paper-mill 2 Sawing-mill,
Sheer-mill, or any other kind of Mill » whar is it worth by the
Ycar 2 and in whofe Occupation is it? Here obferve, thatto che
Cuftomary Corn-mill doth “belong the Duty from the Tenants, wize
that they are bound to grind their Corn at the Lord’s Mill: and
that kind of Cuftom is called Socome.  And this may be divided in-
to two forts ; Bond-focome, Whete the Tenant is bound by Cuftom,
as where his Corn grows upon the Mannor ; and Love-focome, where
he grindeth of free Will; as Corn bought in the Market, the Tenant
is a liberty to grind it where he pleafeth, yer out of kindnefs to
his Lord brings it to his Mill. :

26. Whether
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26. Whether hath the Lord of the Mamnor any particular Fifhin
withinany River, Brook, Meer, Pond or other Water 2 where an
how far doth it extend » and what is it yearly worth? and who be
Farmers thercof ¢ and what common Fifhings are therein > and how
are they ufed> concerning this Article fec 25 #4 8. cap. 7. and
3f E . ﬂl?. 2s

27. Whether hath the Lord any Fowling wichin his Mannor by
reafon of any Moors, Marithes, Waters. Brooks, Reeds or fuch
like'; or any Woods wherein do breed any Stork, Shovelars, >,
or any Pibble, Beach, or Sca-bank whercin any Fowl breed : who
takes the Profit of them 2 and what may they be worth by the Year
unto theLord ?

28, Whether hath not the Lord of the Mannor ultra memoriam hoo
minis, had and received all Waifs, Eftrays, Felons Goods, Treafure
trove, and fuch like profics within the Mammor > and whether hath
he been anfwered of them from rime to time reuly or not: and
who is the Officer thar overfzes the fame, and whether be they torals
Iy and fully anfwered »

29, Whether are there within the Mannor any Tin-Mines, Lead-
Mines, Copper-Mines, Coal-Mines, Quarries of Stone, viz Marble,
Free-ftone, Mill-ftones, Lime ftones, Grind-ftones, Marle or Chalk-
pits, {limy or moorifh Earth fic for foiling of Land, or any Porters
Clay or Clay for Brick or Tile, or any Fullers Earth, or any Sand
Gravel-pits, or fuch kinds of Commodities? and what are every of
I,;L}r::m worth by the Year to the Lord 2 or how are chey improva-
le? i

o. Whether there are within the Mawmor any Turfs, Peats,Heath,
Broom, Furzes, Z+. which are or may be fold yearly within the
Mannor to the Lord’s profic? and what may chey yield by the Year
if improved to theurmoft Value? Here note that chefe things be-
fore meationed are not of equal Ufe and Advanrage inevery Coun-
tey : for Efex affords licele of them ; but Northamberlind,” Cumbers
Lind, and Weflmorland, as allo Lincolnfbire, Cambridgefbire, Lanca
Jhire, Torkfhire; and many other places yizid good ftore of them. and
they are there uled as good Fuel. .

1. Whether is there within the Mannor any Slate-ftones for Ti-
ling, red or black Lead or Oker for Marking-ftones> Nore thac
Cernwall abounds in Slate, and Dertyfbire hath plenty of the Mark-
ing-ftones, and fome Mill-ftones.

32. What Deer hath the Lord in his Park 2 who is Keeper? and
what is his annual Fee: hath he any Warren of Coneys or Hares 2
who is the Keeper of cither of them ' and what Fee hath he

the Year: whar are the faid Park and Warren worth by the
Year to be lec by the Year, if the Deer, Coneys or Hares were de-

ftroyed : Note that a Park for Deer is more for the Pleafure than

for the Profic of the Lord or Commonwealth : Warrens of Coneys
are not unneceffary, as requiring no rich Grounds to feed in, but mean

33. What
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3. WhatPenfions, Portions, Payments or Fees are or ought to
be yearly paid out of the Mannor: to whom ought they rto be paid,
and for what ? and whether have they been duly paid, or difconti-
nued, and how long ¢ Thefe Things ought to be duly ex-
amined, aswell as to what gocs out of the Mawnor, as what is re-
ceived in.

34. Whether is there within this Mannor any Weekly Market, or
any Faic at any time of the Year 2 onwhat Day or Days 2 who hath
the Toll and Profits thercof 2 and what may they be worth, either
in his own Hands, or to let to Farm 2 Here note, that Markets and
Fairs are not appendant to a Mannor, but commonly held by Fa-
tent from the K1 N G.

35+ Whether hath the Lord any Lect or Law-Day within the Map-
sor » what is the Extent thereot? and whether is there any Court
kept within the Mapuer from three Wecks to three Weeks » and of
what hath the faid Court power to judge and determine.

36. Do you know of any that have any Deeds, Evidences.Court-
Rolls, Rentals, Suit-Rolls, Cuftom-Rolls, Books of Survey or Ac-
count, or any other Efcripts or Muniments touching or concerning
this Mannor ? if you do, you are to’produce them, or caufe them
to be produced.

37. Who hath the Advoufon, Nomination, Prefentation and Gife
of the Parfonage, Vicarage, or Free-chapel belonging to this Mar-
nor> whether the fame is an Impropriation 2 and who is Incumbenc
of the {aid Parfonage or Vicarage 2 or who hath the Impropriation
in ufe » and what is it worthby the Year : This, though it oughe
to be inquired, yet I fuppofe is not 1o be reckoned as parcel of a
Mannor, becaule a Macter of Spirirual or Ecclefiaftical Fun@ion can-
not be parcel of a fecular Living : But a Manner astouching the Tithe
may belong to an Ecclefiaftical Charge. Nor do I coneeive an Im-
propriation, though it belong rothe Lord, to be parcel of the Man-
nor 5 becaule from the fielt Inftitution it was (eparated to a Spiritual
Office: and though the profits were afterwards difpofed to a Secular
perfon, yerdo they therehy become parcel of the Mansor.

38. Whether is there any Land conccaled or Rent detained within
this Mannor, and by whom, for what, how much, how long : or
whether is any Land granted in Mortmain?

39. Who is the Lord’s Bailiff2 what is his Name ¢ hath hea year-
ly Feezand doth he hold by Patent for Life, or at the Will of the
Lord? who is Steward of the Lord’s Courts > what is his Fee 2 and
how doth he hold » whois Woodward » and what other Officers are
there within or belonging to this Manser 2 and whae are their Fees
or Salaries: Here ncte,that fundry Mannors have divers Officers,fome
appointed by the Lord, and fome by the Tenants : But thefe are fo
known, that they need not be particularized. :

40. Within what Diocefe and Deanery, or within what Divifion
and Hundred lies this Mannor : what Beacons are you appointed to
watch and ward at 2 and where arc you generally called to Mufter

and
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and fhew your Armour : Here obferve that the Ecclefiaftical Jurif=
diction takes place in all Counties, for the Ordinary is precluded in
his Vifitation. Every Subjett is to anlwer for himfelf according
to his Family and the Extentof Family or Lordfhip, The Ordina-
ry may inquire concerning Reculancy, and the Minifterial and
Civil Officers into Bounds and Limits. How neceffary Beacons
have been in the times of common Invafion, is obvious to cve-
ry Eye that has looke into our Hiftories : and for Mufters, though
there were anciently a certain place, yer by late Statures fince his
M AT E STT’s happy Reftanration, the Militia is otherwife fertled,
and all perfons may be called to Mufter and fhew their Arms, where
the Lords-Licutenants, or the Deputy Licutenants {hall fummon
them to appear within the County, and in cafc of Invafion they may

befent farther. Y T
41. What Market-towns are ncarelt unto this Manaor: and what

Commodities are there fpecially vented:  This is very neceffary to
be known by the Lords, efpecially fuch as live far diftant from their
Musinors, becaufe many times they may fic themlelves with Tenants
fic and capable to fupply thofe Neceflaries, which haply otherwife
mighr be wanting. Ll .
Thele are the principal Articles that every Surveyor ought ro inquice
into'; buc he may in his Difcretion order his Bufinefs {o as nor to
betied to this particulac Form of Words, yet he muft take the Sub-
flance of thefe Arricles, or fuch or {o many of them as he conceives
(guided by (ome Preinftruction orfore Knowledge of the State of
the Aanner) are fitteft to be delivered ro the Jury : and withal he is
to cxplain to them the Meaning of every Article more ac large, asin
feveral before we have thewed to him.  And when he has finifhed
his Charge, it isnot inconvenient to give the Articles in writing to
the Jury, that they may the better and more cafily anlwer their
Knowledges ; for perchance the Jury cannot {o methodically fec
down their own Meanings3; therefore thic Surveyor may correct
the Form, ftill retaining the Meaning and Intenc of the Jury. Then
let him read to them, chat chey may allow or dilapprove the fame :
and if they doubt any thing, he may give them a Day or mare
(as he fees occafion) to confult and ' deliberate, and then adjourn
the Courr for that time, o o vy B
Immediately after the Charge ended, the Surveyor is tog make Pro.
clamation in the Name of the Lord.of the Mannor, thatievery Te.
nant do forthwich produce his Deeds, Copies, Leales and other E-
vidences, ro the end they may be entred into a Book ‘of Parchment
~ for Continuance. o gavid wh od goeld odi 1
~The manner'of thefe Entries is as followeths 210 mo 0wl
- Intrationes omninm & fingularum Chartaram, Coplarsm] Indentira-
" sum, omninmque aliaram BEvidend Tenentiom ibidem faét. 22 dic
Oétobris Anmo Regni woftri Caroli 11 Dei Gratia, Awglie, Stotie,
Francie ¢ Hibernie Regis, Fidei Defenforis, Sic, wvicefimo quinto

Annoque Domini 1673. #t Jequantur ¢ vizZ.
-Bb Charté

dlag, -8
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Aundley Townfhip, Copy-holders for Lives,
~ Thomas t, boldeth by Fndenture bearing Date the 1oth)
of Auguft, in the twenty firft Tear of King James, made and
gmmrg‘;rmd from R. 5. Allthat Mef[uage or  Tenement, & 1
(exprefling the Words of the Grant) for the Term of the natu-| .
ral Lives of the [aid Thomas Cooper aged fifty three Tears, of .
Habella his Wife now aged forty one Tears, and of James their
Son, now aged  fixteen Tears [ucceffively each after other, awd |
payeth Rent per Annum ————— — i

After this write your Particulars as before, and after them fuch
brief Notes or Memorandums as you fhall fee fitring, according to
former Dire&ions.

When this is done, then proceed to Leales, wherein the Sur-
veyor muft obferve thefe following particulars.

Dies, Menfis, Annus,  Partes inter quas faita eff Dimiffice wel In-
dentwra.  Confideratio concelfionis.  Particalaria “gque per Indenturam
congeduntur.  Habendum, cum termino annorwm aut wvitarum pro quo
ant qguibus conceduntur, Redditus & tempora folutionis, Clanfole di-
frictionis, ant forisfalturas  Conventiones & provifiones, breviter, [«d
diftinde. Quomodo obligatur ad warrantizandum. Conceffor, &e.

And this is fufficient for the manner of entring all forts of

Deeds.
The Order and Manner bow the SFuries Perdiét -is to be

received,

Oming near to the concluding of your other Bufineffes, as are
before directed to be done, you muft haften the Jury ro per-
fect their Verdict, which effected, call them before you, and exa-
mine and comparethe Articles wich their {everal Anfwers thercunto,
and reduce the fame into an orderly Form, obferving well the Sub-
{tance of what they have found and prefented, and reading the fame
to them,and having their Approbacion and Allowance thereof, caule
the Clerk to ingrofs the fame in Parchment accordingly. together
with your own private Notes and Obfervarions, and reading them
over to them again,being {o Ingroffed,and they having fet cheir Hands
and Seals thercunto, demand of them it they be mutually agreed in
this their Verdi®, which whenthey have acknowledged, receive the
fame from the Foreman, (in the behalf of che reft) and dilmifs
‘your Court.
After all this is done, the Surveyor is now at Leilure to perfect
his Pcrambulation and , Survey of the Mannor, and to Ingrofs the

{'ame-_ i
The



























108 The Appendix.

With others we take the Pofition by the Angle that the Line
makes with any other given in Pofition; as with the Limb of the
Theodslite, the Limb of the Semicircle, the Frame of the Plain Ta-
bz, the Brvel, the Chain, or Reds.

" All other Inftruments eithier differ fromcthefe only in their Names,
or clfe are conrained in them.

But with fome of thefe Inftruments, very conveniently we take
the Pofition in both manners, at one Oblervation ; as with the 7/:-
odolite, the Semicircley, or the Flain Table. | %

With fome of thefe Inftruments we take the Angle it elf, as wich
the Bevel, or with the Plain Table covered with a Sheet of Paper;
and with others, we exprefs the relative quantity of that Angle by
Numbers. So when we ufe the Chain, we exprels che Angle by
Sexrants, Links and tench parts of a Link ; when we ufe Rods, we
exprefs it, by Sextants, and centeflimal f“s of aRod ; and when we
ufe other Inftruments, we ecxprels the

nutes. - e -
Weallo oblerve, that of Theodolites and Semicireles thefe are vari-

ous kinds; in fome the Box is fixt to the Flate, in others to the In-
dex. And the working with each of thefe varies according to the
manner of their Numbering. 29

As for Roads, the Wheel with its Indices fhewing the Diftance,
and its Box and Needle with Sights fhewing its Bearing or Pofition
in refpect of the Meridian, is an Inftrument fpeedy and (ufficiently
exa@; provided we rcject chie Breadth of the Road, and only re-

B

gard the Bearing and Length. _ 5
Laftly, Inftruments for plotting, are a Scale decimally divided the
whole Length, clofe to both tlie Edges; and at evcrfq tenth Dj'ﬂfi‘b‘_ﬂ
numbered o, 1, 2, 3,4, ¢re. denoting Chains ; the numbering (o or~
dered that we may count either from the Right to the Left, -or from
the Left tothe Right; and a Protrafor alwaysto be divided num-
bred and fitred to your Inftrument.
" ‘For all Circumferentors (either fo diftinétly, orufed as fuch, wvig,
when contained inthe Theodolite, Semicircle, or Flain Table) Letthe
Numbersin the Protraéfor encreale contrary to thofe in the Box ; But
when the Box and Needle takes the Bearing, as the Peradfor or
Perambulator doth, the Numbers of the Protrador mulk encreale as
thoft in the Box. And for the Limbs of all T&e_adnﬁre;, Senticiveles and
Plain Tables, if the Circuit be made ;::?t:f;;g g to the Numbers
on the Limb, the Numbers of the Pre:raffor moft conveniently en-
creale the ':E’:::r}' iwajr with the Numbers on the Limb of the
Inftrument. .
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Alfo the Inftrument being planted ac D ; if to the bearing there
taken 102> 15, you add 180¢% ool and from the Sum 2830,
15, take 44° 30 the laft bearing ; the Remainder 235e, 45
gives the Angle ac D. as there oblerved. : -

But the Inftrument being planted ac E; if to the bearing there
taken, 331° 50, you add 180° o0, and from the Sum Stre.
50, you fubftra® 1o02°. 15, the laft bearing; the ‘Remainder
409° 353 leflen’d by 360°, becaule greater than 360, gives 490,
35, the Anglear E. And {o of all the reft. , _

And in like manner may the Angles and Bearings be compared in
the fecond and fourth Examples. 1

Or the Angles and Bearings may be compared by the fecond Rule
thus. The Inftrument being planted atB ; if to 84° 0o’ the pre-
fent Angle, you add 207°. 00 the laft Bearing, and from the Sum
2912 00 you take 1800 00, the Remainder t11e. o0 gives the
prefent Bearing, as oblerved.

The Angles and Bearings being truly taken, it remains to fhew
how

To Plott, and therein to difcover and corret an Erroy I,q{ﬂ'r,
it is communicated to the following Part of the Work,

Aving provided your feIf with a Protraifor, whofe Numbers
encreale contrary to thofe in the Box, draw all over your
defigned Draughe parallel Lines, as in  plotting Obfervations raken
with the Circumferentor. .

Then from fome Point convenient to reprefent your firft Starion,

ird :
asinthe} gﬁ:g'inzh fc-ur:h} Examples, from A, lay down by the

. o, X AB 5 -
bearing %:;: c;gtheﬁr& L‘"‘{AG} as raught in plotting
Obfervations taken with the Circamferentor.

Then on the Pnint{g}lay the Centre of the Protrafor, and its

Diameter on the Line{ ig} produced both ways if need require, fo
that the beginning of the Degrees may be towards the laft Station if
the Angle be lefs than 180 Degrees, butthe contrary way if greater,

then at the Edge of the ProtraéZor make a Mark againft {igi . zg}‘:

the Degrees of the Angle{g}, and draw the Line gg} Now

turn the Protraéter about on its Center, till its Diameter be parallel
to the Meridians, fo that the beginning of the Degrees be towards
the North, when the bearing is lefs than 180, but contratily when

more ;
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C o
more; and then if the Linr.-{gg} cut :he'benring{;gi_ ;’3,}

on the Edge of the Protracfor, thar Line is truly laid down: Others
wile not: ; ;

In like manner, may any other Angles be examined, and if found
erroncous, the Error may be corredted, betore it is communicated
to the following Parc of the Work.

And we may obfcrve, char, if the Plot be laid down by the bear-
ings of the Lincs, thofe bearings may be examined by meafuring
the Angles as foon as plotced.

Though this Method fufficiently recommends it felf, both in re-
fpec of Difpatch aswell as ACCURACY ; | do not exped it
will be pradifed by any buc the Unprejudiced. For He, who hath
furveyed much Land, with a Circumferentor alone, or with a Semi-
circle ot Theodolite, without a Needle or with any other Intrument,
that doth not afford adouble Obfervations He, 1fay, hath not pro-
vided a Check to his Frailey, and will fcarce torfake his old Way,
becaule he will not accufe himfeit.

There are two other ways to ufe thefe Theodvlites, each equally
exaét with the former, but not fo expeditious. One way is to take
the bearing with the Traverfing Quadrants ; the other is to take
the Bearing with the Degrees on the Limb.  Buc the Angle isal-
ways taken as above.

If you would ufc the Traverfing Quadrants, then the obferving,
the plotting, and the Proof in plotring, are all as eafily, fpeedily,
and exactly donc as by the firlt Method 5 but the Proof of the Ob-
{ervation in the Ficld, though equally true with the former, is nei-
ther fo eafily performed, nor fo cafily reduced to one fingle Rule,
But the Perfon who is refolved to plot by the Traverfing Quadrants,
had beft rake the Obfervation both by I.'Kﬁ: Dwadrants and by the Cir-
cumferentor : and then prove the Obfervation in the Fielz
Circumferenter, and the plotting by the Traverfing Quadrants.

Laftly, If you would take the Direction by the Divifions on the
~ Limb with a Theedslite, whole Box is fixc to the Plate, then (after
you have taken the Angle, as before raught) turn the Inftrument
about till the North &nd of the Needle point ar 360 degrees inthe
Box, and fcrew it faft ; now dire the Index to the nexe Station,
and the end next you will give on the Limb the Direction in Degrees
and Minutes as in the former Examples.

But with a Theodolite, whofe Box is fixr to the Index, if you
would take the Direction by the Divifions on the Limb; then (after
you have taken the Angle as before raught) dire the fixe Sights co
the next Station, and {crew the Inftrumenc fall, and turnthe Index
about till the North end - of the Needle point exaétlyar 360 degrees
in the Box ; and cthen will the end of the Index neareft ro the South
end of the Needle cut on the Limb the Direction in Degrees and
Minutes. Burt the Protraéfor to lay this bearing down muft be num-
bred contrary to the Limb on rhe in{trument.

Gg The
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Index next you cutr the Degrees of the Angle, and the South end of
the Needle will give the Direction,

Buc if the Box be fcrewed to the Index s it in like manner becomes
a Theedolite, with a Box fixt to the Index.

If the Box and Needle be fcrewed to the Staff; it is a Cirewmfe-
rentors

If the Box be fcrewed to the Table, and rhat fide of the Frame be
}Jpwards. which is divided into four Ninetics ; it is che / erambu-
Afor.

If that fide of the Frame is upwards, which hath only the 180
Degrees of the Semicircle numbred onics then ir isa Semicircle, ei-
ther with the Box to the Plate or not; according as the Box is fixc
to the Table or the Index.

And what hath already been Taid of thefe Inftruments may fetve
for Dire@ions, to ufethe plain Table thefe feveral Ways, and need not
be again repeated here,

And hence it {eems that the Plain Table might properly be called
Panorganon, in refpect of Land-Surveying. :

Indeed, if inftead of the fmall Holes for Centersto be ufed wich
a Protra@ing-pin by the Fiducial Edge of the Index. there were Co~
nick Holes through the Tables; and alfo a Hole. being the nexe
adjoyning great Segment of the fame Cone madein the Index ¢o ferew
itto the Centers by a Conical Pin at the End of it; and the Fiducial
Edge of the extream parts was filed away, fo that when continued
they would pafs thro’ this Central Pin; and if the Divifions on the
Frame be cut as well as on the Limb of the Zheodolite ; and if allo
the Wood would neither fhrink nor {well no more than Brafs; and

a Telelcope mounted on the Sights; and the back (ide of the In-

dex broughe alfo to a Fiducial Edge; then I fhould think it a very
compleat Inftrument.

It remains to thew how to take Angles when we ufe the plain Ta-
ble covered with a Sheet of Paper 5 but this hath been fufficiently
handled by our Author, therefore I (hall contenc my {elf wich laying
down a Method to correct an Error committed before it is communi-
cated to the following parts of the Work : Though I do not any ways
doubt but the Reader may, by what follows, learn the ufe of this
plain Inftrument.

Suppofe you were to draw the Plan of the Field ALMNOPQR 5
(Fig. 2.) draw on the Table a Line to reprefent A L in the Ficld, and
by your Scale lay down on the plan the diftance you found A Lin
the Field to be, when you meafured it with a Chain. Then plant-
ing your Table at L, lay the Index on A L, and rurn the whole In-
ftrument about till you fce A, and then fcrew it faft, then turn the
Index about on L, till through the gights you fee M, and draw L M ;
and by your Scale give it on the Table the fame Length you found it
to haveinthe Field, by meafuring with your Chain.

Now
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inthe Field - chen if the Edge of the Index doth not cut sin the
Table ; the Line L M isfalfe either in Pofition or Magnitude.

In like manner the Table being ac N, the Index on N'M, and
the Sights directed to M, and then the Infirument (erewed faft : turn
the Index about on N, and dire@ the Sighes to the Mark 4; and if
the edge of the Index doth not cut 4, on the Table; then MN s
falle eicher in pofition or magnitude,

Laftly, inftead of a Mark fecupas 4, you may ult any remark-
able Tree, Steeple, ¢e. not aztoo great a diftance from you, whe-
ther it be inthe Land you are then Surveying or not.

And when the Mark you have laft ufed is ar too great a Diltance

from you, or lies almoft in the fame ftrait Line with thac which you

are abour to laydown ; then ufe fome.other Mark in its ftead.

To take Angles with a Chain.

N order to do this, provide three round Sticks, very firait and
about four or five Foor long. And if you were to take any
Angle as DBC (Fig. 3.) firlt place onc Stick upright in B, and
there hold one end of the Chain, and lec your Affifiant carry the o-
ther end, and another Stick towards C,” and dired him [0 move
fide ways, till the Stick held upright ac E, be exactly in che righe
Line BC, where let him leave ic. .
Then let him takethe end of the Chain and move rowards D,
and as before direct him to plant the third Stick uprigh in the
Line B Dac F.
Then meafure the diftance EF in Links and decimal Parts of a
Liok, if lefs than onc Chain, and enter them in the Field-Pook ;
fo if che diftance E F were 94 Links and 7 Tenths of a Link,

Y 5 pams
they might be entered thus, o . 947, denoting o Scxtants, 947
rs. :

Iml!n this Work great Care oughe to be taken, that the Sticks ‘be as
firaic as a Workman can {hoot them with a long Plane; and that
they are planted cither exaly perpendicular, or ar leaft fo that the
Sticks planted at B and E, and the Mark C may be exally in the
fame plane and alfo the Sticks B and F, and the Mark D in ano-
ther Plane. -

But becaufe it is very difficult to ere@ a Stick exaltly perpendi-
cular; it will be eafier to perform the latter ; thus, plant the Stick
as nearly perpendicular as you can; then move your {tlf backwards
towards G, che farther the berter, «ill your Eye,” the Stick at B, and
the Mark ar C are all in one ftrait Line, there ftand and dire@ your
Affiftancco plant his Stick,fo that the Stick at B exaétly cover it from
the top to the borcom. 3 149

Bur if it fo happen that you cannot move backwards ac all to-
wards G ; then having planted the Stick ar B as upright as you can,
let your fecond Affiftant move forwards towards C, and let him

there
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there dire@ your firlt Aflitant to plant the Stick at E, fo thatit cx-
a@tly cover the Stick at B, while you dire@ him ro place it in a
right Line with the Stick B, and the Mark at C.  And the like
Caution muft be uled in planting the Stick F, Nevertheles it will
often fo happen thac the Mark ac D may be a litcle fhified. and in
this Cale, time and trouble may be a litele leflened: for having plan-
ted the Stick at ¥, ncarly in a true Pofition,move forwards towards
D, and dire& your Affitancto incline the Stick atF, fo chatic exadt.
ly cover the Stick ac B, then returning to B, direct your Affiftant
at D to place the Mark in a right Line with the Sticks B and F.

Bur, f{econdly, if the Line E F be longer than the Chain (as in
Fig. 4.) lay oura Sextant: thus whﬁthc Chain was laid from B to
E, fec down an Arrowar H 50 LinkS; then letyour Affiftants hold
the Chain’s ends ac H and B, while you with the middle in your
Hand laying both Halves ftrait, fet Jown an Arrow atl, and o con=
fticute the Equilareral Triangle HB I; and therefore have thereby
laid outthe Angle HB 1, a Sexcant. Now the Chain’s end (till held
at B, firetchit through the point [to K, where alfo fer down an Ar-
tow ; ‘Laltly, mealure KF in Links and decimal parts of Links,
which (uppofle to be 76 Linksand 4 Tenths; and then fhall be en.
teed in the Field Book 1* 764. implying one Sexrant and 264

arts.

¥ Inlike manner, if the Angle were more than two Sextants (asin
Fig, 5.) then having laid off the Sextant HBL Ler your Affiftants
hold the ends of the Chain at B and I, while you with the middle
of the Chain in your Hand fet down an Arrow ar L, conltitutin
the Sextant IBL; and then as before the Chain being flill held ac
B, lay it through L, and at the other end M fer down an Arrow ;
laftly, meafure M O, which fuppofe to be 43 Linksand 5 Tenths
and then enter in the Field Book 25 4 35 ; that is 2 Sextants and
435 parts- G L

If T would continue a ftraic line, 1 {ignifie it by enering in the
Book 3 5. 000; thatis 3 Sextants.

If an Angle be external, and fo containing more than three Sex-
tants (as inFig. 6.) let one Affiftanc hold one end of the Chain act B,
and let the other Affiftanc ftand wich the other end of the Chain at
E, and there hold a Scick {o that E, Band C, are in the fame Plane

‘asbefore taughe, and alfo plant a Stick at F, fo that the Sticks B
and Fand the Mark D bealfo in the famePlane. Then meafure the
Angle EBF, as already taughr, and to itfadd the Sextants, and fo
will the Sum be the Meafure of the external AngleCBD. Soif the
Angle GBD be os. 947, then will the external Angle CBF be
35.947. Barif the Angle GBDbe 1 s, 764, then the external An-
gle CBD will be 4 5. 764. And if the Angle GBD be 2 5. 433,
then the external Angle CBD will be s s. &35l oo

- Now to plot any of thefe Angles, thus taken (fuppofe that in Fig.
31) chufe fome Line divided into 1000 equal parts, and wirh this
Line defcribe an Arch ER, and lay on itfrom E to F 947 equal parcs
and draw BD,

And
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March and September at 12

A April Fob
However you may obferve that the ﬁ;:; a:rf giw;; ;Z:4

Pol:-5Star 15 full North abour the 20th Fuseand December ar G

Day of Fuly and Fanwary ac 8
Auwzuft and Februaryat vo.
a Clock either Morning or Evening ; always encrealing nearly two
Hours for every Month.
Theretore if the Obfervarion ismade about thefe rimes, the Vari-
ation will be very inconfiderable.
Alfo oblerve, that 5, 6 or-7 Hours before or after thele times, if

- Eaftward 7 ° * e
the pointers are to the Weltward of the Pole'; thed the Varia-

tion by the Star is abour 3 degrees and H{ g&ﬂw‘z&d and this 'Var:‘

‘-I.

ation isthe greatefl.

Frice e e ]

CHAP IL
Of the Chain,

Flr&, provide a Staff juft 6 Foot 7 Inches and -2 long, which di-
vide into 10 equal pares ; and fo will the whole be the length
of 1o Links, and each part’ the length of one, and 10 times the
length of this Staff the length of the whole Chain. .

With this Staff examine the length of che Chain, and alfo of eve-
1y 1o links ; {tretching ic on level Ground the while, to fuch a degree
as you defignto ftretch it, when you meafure with ic. pes

Before you meafure with it, provide 9 Arrows or fmall Sticks
g:ac: about two Foor long, and two ftraic Staves about 5 Foor long
&ach. o . :
When yon are about to meafure with it, ler him thar leads the
Chain' take the 9 Arrows and one of the Staves ; and he thac fol-
lows it the other Sraff. | | |
_Then the Follower ftanding at the Station, let him dired the
Lealer to place his 5 Foot; Staff at the Chain's end in the fame
right Line with the ,Stations ; and then ler the Leader take up
the Staft, and in ics pface {ticking down one ofthe Arrows go on.
. Now the Follower being, come to the Arrow, lerhim dired the
Leader to place his ftaffas before. ) Btk i it s=cedlib

And then let the Leader ftanding at his flaff; look back to- :
wards the laft (tacion, and he will feethe ftaves and the ftation
in one right Line, if they have dire®ed right. But if they are
not in one right line the leader muft dire@ the Follower to place
his ftaff ac the Chain's end in the fame right line with the flation
and the Leader’s ftaff, And

T

=

St Dbl
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And fo, let cach dire@ the other till the two ftaves and the two
ftations are in one righe line, and then muft the Leader put down
an Arrow in the place of his {taff, and goon: And the Follower take
up the Arrow where he laft ftood, and go after him

And lct him thus proceed till they have meafured ro the (lacion, or
tillthe Leader is nearer the ftation than ene Chain’s lengch ; and then
will the Number of the who!e Chains mealured be exprefled by the
*Number of the Arrows prickt down ; which fu ppofe 7-

Now let the Leader go on to the ftatign, and there hold the end
of the Chain, and let the follower ftretch the Chain as ufual; and
then fee, how many Links are contained between the lall arrow and
the ftation; which may be readily counred by help of different bits
of Brals; or Curtain Rings, or other Marks fixt at the end of cvery
‘tenth link: which links {uppofe to be 47.

Laftly, enter in your Field book the Chains and Links wichout a-
ny Diftinction between them ; and they will be 8475 which imply
either 847 links, or 8 chains 47 links.
~ Bur here we are to oblferve, that the links muft always pof-

fefs two places; as 8 Chains and 4 Links muft be written 8og;
thac is 8 chains and 4 links, 804 links, and 8 chains withouc any
_ links, muft be written 800, implying 8 chains, or 8oolinks,

It is neceffary chat the Surveyor thould enquire of his Affiftants ac
the end of every mealured length,how many arrows each hath : and
if the Sum of the arrowsare not ning,ic is evident they have dropt or
+ left behind thofe that are wanting ; and confequently the laft length

meafured is doubtful, and multbe remealured before you procee d.

When you are come to the ftation, if it be convenient to con:
rinue the length ; let the Follower ftand at the laft arrow, and ler
the Leader go on with the Chain, and fo place his ftaff, thac it and
the two ftations are in one right line; then in- the place of the ftafl
put down an arcow, and golon; always dire@ing himf(eif to plce
his ftaff, and confequently hisarrow by the two ftations.

When you have continued your length, till you have nearly loft
fight in the farchelt {tation, fer up adother ftation-ftaff in che place
of the laft arrow, and go on to continue by the two ncare(t ftations.

But withal rake this Caution; thac itisnot fafe to continue lengths
very long, when the ftatidnsate near one another.

altly; whea your length is very great, having meafured nine
Chains, let the Leader go on and fet his (taff down at the renth ;
now let the Follower. puc his'\{taff in' the''place of the Leader’s, and
give the Leader the nine arrows; ‘and then'go on.  But obferve to
enter in your Field-book thele ten Chains, and never truft to your
Memory. And if your length confifts of ten Chains more, work as
before, and enter 20 Chains : and [0 ‘on,

0N JaWin A
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For, cither the Partition-line is required to be parallel to fome
other line afligned, or to pafs througha poinc affigned in the Fence,
or to pafs through fome point affigned within the Land.

- In the Solution of each of thefe I chufe an arichmetical Approxi-
mation rather than a Geometrical Conftruction ; for Reafons (uffici-
ently known to thofe who have practiled.

 PROB. I. Let it be required ro cut off  towards 4B, Fiz. 10.8
Acres, 3 Rods 18 Perches by a Line drawn parallel to AB,

Firft, Draw parallel ro AB a line CD by guefs, and then caft up
the Contenc of the Figure GI:EHGII?E which fuppole to be 77257§
. P

fquare links, whichis lefs than8 3 18, or 286250 fquare links,
by 113675 {quare links, which fhews that the Partition-linc is more
rowards K.

Now divide the excefs 113675, by 965, the length of CD in
links, and at the diltance of 118 links the Quotien:, draw EF pa-
ta!lc;d to CD, and it will be fufficiently near the Parcition-line re-

uired.
- But if by Curiofity you are led to corre@ the Variation; you
may conceive C D,to be a Line given in Pofition, and 113675 (quare
links, to bethe quantityto be cut off, and EF the Line drawn by
guefs. ‘

But if the Line CD had cut off the quantity CDHG greater than
that required, then the Partition-line had been more towards GH,
whofe Diftance from C.D, would be found as before, by dividing
the Difference by the Length CD.

A.. R. P.
- PROB.IL To catoff 5 © 35 #owards L, Fig. 11, by a Line
drawn from the Point V.

A.R. P
- Reduce the givenquantity 5 o 35 to fquare Links, and they
will bes21875.

Then draw L V, forming the Triangle VL W, which being caft
wp amounts to 3800 {quare links, which is too little.

To the next Angle draw V M, forming the Triangle V LM,
which being caft up will be found toamount t0 297632 {quare links,
which added to the Triangle V LW, you have 328432 fquare
}inllaes. the Content of the Trapezium VW LM ; which is {lilitoo

rele. -

To the next Angledraw V P forming another Triangle, whole
Contenr 403850 fquare linksadded to 328432 the Content of the
preceeding Figure, gives 732282 {quare links, which is mdre than
the required quantity by 210407 [quare links s thercfore the Parti-
tion line pafles between P and M. Divide the Exce5 by 497, h%if
_ K k the
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the length of VO the Perpendicular inlinks ; and lay 423 ¢k )
cient from P o N ; and {o thall V N be the true ilicqﬂfi Pa:tict}fl;(;.
A. R. P,
PROB. M. Toenteff 7 3 13 towards B from a Line
Eythe Poim A. fee Fig. 12. mfﬁg.

Tt may be thus performed ; confider through which two fides the
Partition-line will palt«" Reduce the Figure to a Trapezivm, Rill re-
taining thoft fides. Which divide by a line through the afligned
point A, as taughe in the firft Book. :

Bur, becaufe this Mechod is tedious, and depends on the Cop-
couric of many lincs ; and tho’ we fhould ufe Numbers, we fhould
liwle mend che maceer, and indeed is often impofiible o ba per-
formed by-one fingle line, it may not be amifs to thew how to do it
by two lines.

From A roany two Angles H & B draw the lines AH, AB, form-
ing the Triangle AH B, which being caft up amounts to 338000
{quare links lefs thanthe quantity required.

Torthe next Angle C draw AC forming the Triangle ABC, which
being calt up amounts to 322500 {quare links, which added to the
Triangle AHB gives 660500 fquarce links, which are ftill lefs chan
the quantity required.

To the next Angle F draw A F, forming the Triangle ACF, whofe
Content 280800 {quare links added to the preceeding Triangles
AHB ABC gives 94r3c0, which exceeds the quantity required by
158175 fquare links; now divide this Excels 158175 by 292 half
the length of the PerpendiculacEL, and lay the Quorient 541 from
F 1o D::] and drawAD; and fo will the lines HA AD be the Particion
required.

It may not be improper, perhapsto addin this place, the manner
of calting up fuch Fields as confift of many {mall Breaks in the
Hedges ; without reducing them ro a multitude of Triangles, . I

Let Fig. 13, be fucha Field. Produce NM, fome one of the
longelt fides; then lay the edge of a (trait Ruler from M, one of
the Anglesat the end of N M, to G the next but one: hold-
ing the Ruler thus falt, rake with a pair of Compalles the
diftance from L to the Edge of the Ruler, and with this diftance lec
onc point of cthe Compafies move gently elofe to the Ruler,while che
other point tracesout a Line parallel vo it, and croffes NMinQ.
Now draw GQ, and it will reduce thar fide of the Figure, which
‘was bounded by the two lines ML LG; to another bounded by GQ,
onc fingle linc only. -

In like manner Q G being produced, and a Ruler laid from Gte
E, carry the diftance of F from the Ruler parallel to ir, till you
crofs MGin K. Secondly, lay a Ruler from K to the next point
D, and carry the diftance of E, the laft point @, from the Eﬂ?ﬂ
parallel to 1, till you crofs MGin H. Thirdly, lay a Ruler from
H to the next point C, and carry the diftance of D the laft poiat
from it, parallel, till you co8 M G in I. Laftly, Draw k C;

and

#
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and the fide G C which confifted of the four lines GF FE ED DC,
will be reduced to the fide IC, confifting of one linconly. Aud in
like manner we mighe proceed if the lines were never fo many.

And chus laying a Rulec from CPdraw P O and in like manner
AQ. So willthe ten fided Figure be reduced to a four fided one,
and fo then may be caltup by one Multiplication only.

Provide a Plate of thin Brals in form of an Arch of a Circle; riear
whole ends let there be drilled (mall holes ; thro’ which firing it wich
a very fine Hair. Being thus provided ; when a Hedge as GC bends
10 and ouc in feveral places, and thofe Bends contain very fmall
fpaces ; lay the Hair over it length wife, fo that the quantities cut
oft from the Figure chereby may be equal to thoft added toic; and
wich your Prowracting pin near the ends of the Hair make two Marks,
through which draw a ftrait Line ; and (o will this irregular fide be
reduced to a regular one.  And here we may obferve that in very
{?I?El:i Bends, by the Eye we judge beteer than we can by the Com-
. Lafllly, if Hedges confift of large Carvatures (a3 in Fig. 14. 15.)
- Chufe out fuch points, and fo many of them tha righe lines drawn
from point to point, may vary the Quantity by fuch Quantities on-
jyﬂas may be rejecteds  And herein your Hair will be “a ready Af-
fiftance. )

ol Uy o e

Zhe ufe of the Theodolite exemplified in Surveying
[everal Parcels of Land lying togetber.

A Ftera general Defeription of Inftruments and their Ules; {ome
_ practical Examples are neceffary o illuftrace and explain the
arricular Varieties which ofren occur. o

- The following Example [ have handled in the fame Me¢thod which
I my {elf practife, : 2

** "The Inflrament which T ufg is a Theodbolite numbred on the Limb
fromthe lefe to right; and in the Box (which is fixt to'the Index)
from the right to ‘the lefr ; the Eye béing'ﬁ:ppnﬁd:iq ‘the Cen-
ter

- The Chain, the Off-fer Staff, the Arrows, &c, are as defcribed in
thestliird Chaprer. - & L R DR e - O
The Ficld-Book T divide into three Columns. ‘The middlemoft
contains the {everal Lengths taken by the Chain. The outermoft Co-
Jomns contain the (everal Of-fets and the Defcription of the moft re-
markable Objects, which are to be met with in che Survey,
By
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By the Mark @, Idencte aStation, by # I denote an Angle, by B
I denote a Bearing, by /Zne. I denotea curting a Hedge by the Chaia,
by ag. 1 denote fome remarkable Obje on the farther fide of the
Hedge. Thefe Symbols I have uled inftead of Words, becaufe they
conftantly fall in the way ; but other Objecs which are more rare-
ly met with 1 exprefs by Words.

Being thus provided, inthe firlt Page of the Ficld-Book near the
top | enter the Title of my Survey. Then having fixe my Inftru-
ment in fome convenientplace, as A to begin at, I enter in the mid-
dle Column.© 1. denoting the firft ftarion.

Here may be obferved thar [always chufe to work in aLane, as

oft as Opporiunity prefents.

My Inftrument being planted at A,I fend a tation ftaff forwards in
the Lane as far I can {eediltin@ly 5 the farther the better (fuppole
to B°). and when I work in the Land, Ifend a Qtation ftaff to the
next cminent Bend in the Hedge or even to the farther end ‘of it, if
the Line from the Inftrumencto the Staff be not too great a diftance
from the Hedge, (6 as to caule Offets grearer thana Chain or a

Chain and a half or thercabouts. For Off-fe:s taken too great, pro= -

duce fome Uncerrainties.

Firlt then, Iobferve the Bearing of the line A®, thus, the Flow-
er-de-luce in the Pox being rowards me, I direct the Sighes to B2,
and rhen find the Needle cue 327°, which I enter in the middle Co.
lumnunder o 1. thus, B327e, -

The Oblervation being made of the Line's pofition, which I am
about to meafure, the next thing is to lay the Chain from this {tation
A ina right line towards the next ftacion B’ ; which being done I
Iet iclie, till I have edtred the Occurrences in this Chain’s length,
viz. I meafure the Diftances of the Chain from the Brow of cach
Ditch,which I enter in the outfide Columns,that of the right Hand of
the Chain in the right Hand CoJumn,that on the left in the lefr Hand
Column, and alfo the Names of the Perfons who own thefe Lands
abutting 5 or if thefe Lands are fome of thofe which I am about to
furvey, I enter the Names of them, and in all cafes exprels to which
Land the Hedge belongs.

Thefe Precepes I thall not repeat, though I fhall ever make ufe of

them, butif I ufe any other, I fhall lay them down the ficlt time I
meet withthem in this Example, but not afrerwards,
. Ficlt chen, I enter o in the middle Column, and 20 in the right
Hand one, and 20 in the [eft, denoting that at no diftance, orat
the Infirument, the Ditch on the right Hand is 20 links from the
chain, and that on the lefr alfo 20, In the right hand columa I
wrice William Wary's Land, Hedge to Wary; and in the lefc, Lord T7-
tles Land, Fledge 1o Lord; becaufe the Land and Hedge onthe righe
is Wary's, and that on the lefk my Lord’s.

Being

:
§
:
'
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Being come to 4, I am right again(t the South Hedge of Aizle
Spring, and alfo of Wosdfi:/d, and there find the diftance from the .
Ditch on the right band o be 25, and on the leftto be 26, and .
* thar afterwards the Hedge on the right hand belongs to Frazle
Spring, and on theleft co ¥Woedfield. Therefore I enter in the mid-
dle Column 64, and inthe righthand Column | enter 25, a7. Hedge
onfazle Spring, Hedge to Spring ; and inche left 20, 4z. Hedgeon
Waosdfield Hedge to Field.

Here'may be obferved chac [ always meafure thefe Off-(ets or Di-
{tances of the Chain from the Hedge (wich my ten link Scaff whick -
I therefore call my Off-fer Staff’) perpendicular to the Chain, and (o
far till I come to that Brow of the Dirch, which is farthelt from the.
Stem of the Hedge. And that here by the Brow of the Diwch
mean the determined Diftance of five Links from the Stem of-the
Hedge. And in order to lay this ftaff’ perpendicular to the Chain,
it would be convenient to have two pieces at one end of it atrighc
Angles, ltke the Squares ufed on a Drawing-board; and thele
pieces for Convenicnce in Carriage, may be made to fall in:o the
Staff’ by Springs like a Clafp-knife. ;

~ Having entred my Obfervations inmy firfk Length of my Chain,
I obferve whatplace of the Ground is exaély under the Cenrre of.
my Inftrument, by dropping a Musket bullet; then I remove my
Inftrument, and in thar place fix as upright as | ean, a Station-(iaff;.
and then proceed with the Chain.

* And becan(e in the fecond and third Lengths of the Chain [ meet,
with no {enfile Turns in the Hedge, nor other material Occurren-.
ces, | goonto lay it a fourth time, and there againtt 45 links 1 find.
a Bend in each Hedge; where on the righe Hand the Brow of the.
Ditch is §o links diftant from the Chain,and on the lefc 40 5 there-
fore inthe middle Column [ enter 345 (denoting 3 chaius 45 links):
and in the right hand Column 50, and in the left 40, 5

And here may be oblerved that I rake Off-{cts only ar each -end,
of fuch parts of a Hedge as run very nearly ftrair, omitcing the in~
termediate parts ; fince when the Extreams of a rizhe line arc
_ given; that right Line: it [elf is alfo given. So :-here, thoughe

the Diftance of the Hedges from the Chain betwesn 4 and
b continually vary, yet | only take the Off-fers at # and- &, fineg,
the(e are fufficient. Butr when the Hedge runs on with a conci-

nued but irregular Curvature, I rake Off-lets-at every Chain or half
- Chains lengthior perhaps oftener, as the thing requires. . But when
the! Curvature is regu ar, [ rake its Extremities by Oif-fers, and ex~
prefs its Nature by a Sketch, ia the outfide Columns figured. 9

* In going on from b towards 8, whenl amcome to ¢, 'the.Chiin
touches the Brow of rhe left Hand Ditch, againft 205 thenl ask the
bindmot Man how many Acrows be hath,he anlwers 5 ; then [ enter
in the middle Column 520 (denoting 5 chains 20 links ) and inthe lcfs
Hand Column 09, denoting that the Brow of the Ditch is at no dil-
tance fromthe Chain.  The Chain ill lying againft 40 links, ! find
a Bend in the right Hand Hedge ; where 1he Ditch is diflanct from
the Chain 5o links..

L. Now -
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Now it may be obferved that I freqnuently ask the Follower of

the Chain, and allo the Leader how many Arrows they have, elpe--
cialiy when 1 am about the off-fet or other occurrence, partly to.
know the Number of the Chains, and partly to prevent the lofs of -
an Arrow; forthis always raifes a Doubt of the Length, and muift.

be removed before we proceed ; and left when a Stick is drope
another may be pickt up in its room, 1 always give my Arrows fome
Marks of Diftinétion.

If the Sum of the Arrows in both my Affitants Hands are lei‘s-.-
than nine, then the laft Length muft either be remealured, fince it's.

doutful, or e¢lfc the Surveyor muft {tep it, and thereby difcover,

which dropric: And this with a little praice he will eafily do-

by counting his Steps, and ufing himfelf to ftep about the fame dif-
tance each Step; and by loofing a Button of his Coat when he hath
cone as many Steps (as by Experience he knows) carry him the
Length of a Chain. And hence he may know exa@ly the Number
of the Chains, though he cannot perhaps find exaétly the odd Mea--
fure. But the. Number of Chains is fufficient, becaufe the Error
by dropping Arrows always falls in whole Chains.

In like manner, at the Length of jult 8oo, becaule the Chain tou-
ches the right Hand Ditch, and is ditant from the Bend inthe left
hand 40 Links; I enter in the middle Column 800, in the right
hand Column oo, and in the left 40.

Then [ continueon to my ftation-flaff at B%, which I find to be at
the Length of 825,where becaule there is no Bend in the Hedge, nor
other material occurrence ; 1 enter: 824 in the middle €olumn, and
under it I draw a Line, denoting that this Length, and all the oc-
currences therein are obferved and entered in the Field-book. -

Since | have endeavoured to be plain and caly in this firt Length ;
fo fhall 1 in the following pare of this Example, be as concife as I
can, unlefs where I meet with Matter not before {poken of ; refer-
ring the Reader rather to the Field-book and Explanations, than ti-
ring him wicth Repetitions.

Being come to 1%, I there {o plant my Inftrument, by help of my
Bullet, that its Center is dire@ly over the Hole, which the Station-
ftaff ftood in ; and I fend my. Station (taff’ forwards, asfarasican
convenicntly feeit, asto C.

Now with the hcginninﬁ‘of the Degrees towards me, I direct the
fixe Sights back ro the Staff at A ; and then ferew the Inftrument faft.
And then with the Flower-de-luce towards me, 1 dire@ the Index

to the Staff at C; and there find, that the end of the Index next me, .

" eurs 202° 15, and the Souch end of the Needle points at 304° 45%
Therefore | enterin the middle Column of my Ficld-book, O 2, and
under it 202°. I5’, and nexr under this B 304°. 45'; denoring that
at the fecond Station the Angle made is 2022 15, and the Ecaring of
the {econd Lengthis 3040 45"
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But before | proceed, I examine thefe Numbers thus ¢ to the Bear-
ing of the laft (tation 327°, | add the conftant Number 180, and
and from the Sum 5079, I {ubftra@ the prefent Bearing 304°. 15';
and find the Remainder 202°. 15", exa@ly equal to the Angle.

Or cllz, to the Angle 202. 15, T add the prefent Bearing 3040, -
- x5 and from the Sum 507° fubftract the conftant Number 180, (o

fhall the Remainder 327obe the Bearing of the laft Length exa@ly as
taken at the laft Station. ¢

And this Operation I place in the outflide Column againft the
{ame Angle and Bearing, to fignific that ¢he Angle and Bearing
have been compared and do agree.

But if thefe Numbers thus compared do not agree, the prefent
Angle and Bearing muft be examinedand correted ; and if afrer fuch
Examination they do notagree, there is an Error in the laft Bearing,
which may be taken again ; thus,.

The Inftrument ftanding in the fame place, Tdire@ the Index, the
Flower-de-luce being from me, o the laft ftacion ftaff at A ; and chen
- will the South end of the Needle point at the fame Degrees whichic

did, when the Inftrument ftocd at A, and the Index was dire@ed
to Bi..

Having thus taken, entered and examined the Angle and Bear-
ing; I proceed with my Chain, and find the Lengths and Occurren- -
ces o be as you fee them in the Field book.

Then fixing my Inftrument, as before taught at Cs Ifend my -
Station-ftaff. forward to D, and oblerve, and enter and prove the
Bearing and Angle at C ; and then Qtretching my Chaintowards D,
1 find at the Length of 250, a Gate on my right band, and at 26c -
at thediftance of 10 links the corner of Hazle Sprivg, Therefore
in the middle Column I enter 250, and right again{t it in the righe
hand Column | write Gate ; apain in the middle Column | enter 260,
‘and right againft it in the right hand Column 10 Corser. - And then
proceed to the Station flaff ac D ’

Having finifht the Len%;.h CD and fixc the Inftrument at the 4th
Station D31 do not goup the Lane towards E but turn off towards L ; -
in order to clofe in Huzel Spring and Spring Clafe, always oblerving

this Law, @iz. Neverto make a Tour greater than neceflity requires,
but alwaysto clole as often and {oonas poffible.

Therefore having fent a Staff to L ; Ioblerve, enter and prove the -
.&nﬁle and Bearing at D.

. ere may be obferved that-when Icame to K in the firlt length the
Hedge on the right hand belonged ro Wiedfie/d,and not to the Lane;
and therefore | entred in che left hand Column, Hedge to Ficld ; and
fince this note, the Hedge on the lefc hand hath continued to belong
to the fame Woodfield; therefore I have not repeated that Occurrence.
But in going from D to L, at the Leagth of 1 links,I amagainit che
corner of Losg Mead, and 10 links diftant from ic, and thenthe
hedge belongs to Leng Mead Thecelorgalter ©4. 7 2590, 20,8 161¢
: W o8 o 26,
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10, Ienter in the middle Column 15, and-on the left hand 10
Corner, then on Long Mead, then FAledpeto Long Mead.

*Bur bteaule on the right hand we have ftillHazle Spring, and the
Hedge is ftillto the Spring, and becaule thele have been always o
the lefr hand fincet firft enter’d them; 1 go on without any farther
Remark till | nreer with a different occurrence:

Being come to L, Tobferve, enrer and prove the Bearing and A
gicand then proceed to M. At M lobferve and proceed in like mans
serto N, Butac N, the feventh Station, inftead of going on in the
Lane, T procced toclofe'in Zazle Spring, and therefore fend a (tation
{taff to O in Spring Cf:!ﬁ'. ' L

Tharefore ar the (eventh flation N in the Lane, having obfe
entred-and prov'd che Angle MN O, and the Bearing of the Line
N O and dire@ed the Chain from N rowards Oy 1 find the Chain
cuts the Brow of the Ditch ar 1o Links diftant from N ; therefore in
the middle Column | enter 1o for. denoting the Chains interfe@in
the hedge, and before | write in Spring Clofr, denoting that the La’ng

1
]

we are in is called Sprinz Clofe, and in the right hand Column bue

the next Lined write Alazle Spring, and under this £edge 1o Spring, .
denoting that the Land on our right hand is Fazle Spring, and thae
the bedge belongs to the fame. Then | proceed to oblerve, mea-
furcand enter thof: occurrences, as they arc found in the Field-Book
till 1 comero O, : - .

Ac O, I obferve, enter and prove, and proceed ‘as ufuial towards
Q_Dj; noring that at the length 720 the Chain did cur the hedge in
the very corner of the Fence; and therefore enter in the middle Co-
Jumn 720 Int. and in the right hand Column 0o Cormer, and then in
the middle Column I write in Williers Wary's Land; and fo proceed.
o Q. i :

Being come to Q, the ninth Station, 1{end a ftation-ftaff towards.
A and then obferve, enter and prove my Angle and Bearing 5 and
fo procced with the Chain entering all occurrences, as in the Field-
book, till coming to the length 830, 1 find my felf right againft the
corner of Hazel -S_pn‘n,f-, and 43 diftant from ic; which being entred
as you fee in the Field book, I write in the middle Column * Clofe
Hazel-fpring, denoting that the Extremity of this Off-fer co-incides
with the firlt Off-fce caken to Huzel foring, AR

Having thus compleated Huzel foring, 1 retucn o N, my ftation
in the Lane according to that general Law | always oblerve, of
'wurkirg ina Lane, and according to that Law of clofing asoft as

ffible.

PONawif I'turn back the Leaves of my Field book, 1find the flarion
immediately before my coming into Spring-clofe wasby Number the
feventh. ~ Therefore in my Field-book I enter ¢ 7.

But here may be obferved thar when foever | defign to return o the
fame ftation ; before I left it, I cur a Turf from the hole where the
ftaft flood, or leave fome other Mark, - whereby | may exadtly
find it again readily 5 and in the Filed*book to the Mark @, | pre-
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140% 45', the quantity of the Angle ac C, and to it draw an obfeure
right line from C, reprefenting the line from Cto D,

Then turn the Protraéfor abour, its Center ftill coinciding with
C, becaufe the bearing 5 more than 180, the beginning of the De-
grees rowards S. and che Diameter parallel to the Meridians, and
then if you have worke truly, the line CD before drawn will meet
with the Limb of the Protraéor againft 340° 30, the bearing of the
1in¢ GD-

Buz if not, theline CDis not in its true Pofition, and muft be
corrected before you proceed.

From the laying down thefe two Angles and Bearings, it appears
how Errors, often haplpening in Practile, may be prevented.

The general Laws I obferve herein arc three: iz,

1: 1lay the Diamerer of the ProtracZor on that line which brought
me to the prefent ftation, where the Angle, about to be laid down,
wastaken. o

2. 1lay the beginning of the Degreés of the Protrader towards
the laft ftation, when the Angle is lefs than 180 Degrees, but the
contrary way, when the Angle is more.

3. Inlaying down or examining the Bearing, | lay the beginning
of the Degrecs of the Protracfor Northwards when they are fewer
than 180 ; but Souchwards, when more.

In like mariner Ilay down and examine the Angles and Bearings
taken at D, L, M'N, O, Q, the 45, sthy 6th, 7th, 8th, gth
flations ; and allo the correfponding lengths and occurrences, Bur
in the laft length QA, having at the length 830 laid off an Ofifer of
43, itgives exaltly that corner of Hazles[pring, which was noted
down in the firft length in the Lane ; which proves thac the Angles
and Lengths enclofing Aizle-fpring are truly laid down. But if the
Extremity of the laft Off-fer in the length Q_A doth not coincide
wich the Extremity of the fecond Off-fer A B, both denoring the
South-Weft Corner of Hazle-foring 5 the Lengths and Angles delign-
ed to enclofe the fame Auzle fpring are not truly laid down ; and
therefore muft be examined and correéted before you praceed.

Now @7, being marke with 7, a Number not greater than g, the
Numbsr of the lalt ftation, being the next Work nored in my Field-
book ; [returnto @ 7 in my Draught and there with M N, the line
which | meafured immediatcly before | came to N, | make the Ans
gle MNR 162°, 45', and the bearing of NR 274" 45', as noted in
the Ficld-book. and then proceed to lay down the Off-fers and orher
Occurrences ac their proper Lengths and Diftances, as noted in the
Ficld-book. '

@ Nn Maviag
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‘Having finifhed N R ; T find next following in my Field-book
© 1o, which becaule it is greater than 8, the Number which imme-
d'ately fellows 7, the Number of the laft flation ; and becaufe I find
no (tarion already laid down, marke with a Number fo greatas 1o,
and therefore conclude thar the ftation R, where I now am is to be
nimbred 1© ; and from thence proceed to lay down and examine
the Angle and Bearing av R, as ufual.

The Laws Iobferve in thefe Cafes are, -

1. To number with black Lead all the ftations I have already
laid downin my Dravght; and alfo to expre(s thofe Numbers fuce
l:ﬂl-ﬂ?ﬂlf after ane another in a Piece of walle PHP'EI.' ; Which I €X~
amine, as oftas ! pleafe.

- 2. If Icome to a ftation whofe Number doth not immediately -

fucceed the Number of the lalt ftation; bur is greater than the
greatcft ofhofe Numbers noted in my wafte Paper by an Unite ;
then ar the ftation now arrived at, I lay down and examine the
‘Bearing and Angle with the line I meafured immediately before I
came to this flation. And this ftation I number as denoted in my
Field-book.

3. If T come to a ftation, whefe Number doth not immediately
fucceed the Number of the laft ftation: but is greater than the
greateft of thole Numbers noted in my walte Paper by more than
an Unit; then fomz Omiffion hach arofe in my wafle Paper, and
mufl be re@ified beforel proceed. :

4. andlaftly, IfT come to a ftation whofe Number is already en-
tred in my wafte Paper; then! return to that (tacion in m Draughr,
and there lay down and examine the Bearing and Angle with the
Line meafured immediately before I came to this flation che firft
Timcs

Now the next Obfervation I meer with in my Field-book is again
© 103 Thercfore again ar @ 1o, | lay down and examine an Angle
and Bearing as noted in the Ficld-book, and then proceed to lay
down the Lengths and Off-fets of the LincRS, aslfind in my Field-
book. :

Being cometo §, | Fmgﬂcd to T, and from T to P, there clofing
with the Extremicy of the Off-fer at P. coinciding with the Souch
Weft Cernerof Spring Clofe, and the South Eaft Corncr of Auzle-

ring. Y
# 'I'ftguis:iune,'l find next in my Field-book ¢ 04 ; therefore I retarn to
© 4, and there proceed as my Ficld-book direcs, rill | come o {ta-
tion 13 ; and becaufe this is a Number greater by an Unic than 12,
the Number noted in my wafle Paper ; Inumber it 13 ,and :hcnél::i
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ceed as my Field-book direds to F, G, H, I, and K, there clofing
in Woodfi-l1by the Extremity of the Off-fets thers laid down.

This done, | next find ®13, and thercfore becaufe already en-
tred in my walte Paper; | return to © 13 in my Dravght:  And
then procced as before thewn, till 1 have plotted all the Occur-
rences mentioned in my Field-book ; but the remaining part hercof
I leave for the Exercife of the Reader.

I think 1 need not detain the Reader wich the manner of transfer-
ring the Draught to his Velom ; of drawing a Scale and a Compafs,
ever allowing the Variation of the Needle ; of entring the Contents
of each piece; and the Ornaments to be met with in other Pares of|
this, and cvery other Treatife of Surveying.

I fhall only add that the Reprefentation of the Hedges ought to

e laid down on the fame fides of the Fences, that they are in the
Land; and ro be broke off where there areto be the Reprelentations
of Gates, & .

That thercoughe to be imaginary lines, both Vertical and Hori-
zontal, denored by Letters placed at the top and bottom. and alfo
on the fides, to be referred to by the Table of References ; for the
ready finding any Field or parcel of Land therein contained.

_ Lattly, 1fhall in this place only add, that in all Performances of
this kind, Errors for the moft part arife from the Defects of inftru-
ments ; inthe Framing, Dividing and Contriving,

Therefore L chink it proper to fay, that Lhave feen a Theodolite,
made by Mr. SISSON, Mathematical Inflrument Maker, at the
Corner of  Beawfort-Buildings in the Strand, for Accuracy and Dil-
pacch, ficter for a Surveyor than any other [ have ye feen,

Now followeth the Ficld-Book.
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