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THE

Practical Surveyor,

L5 1 L 2

Art of Land-Meafuring,
Made E ASY.
Shewing by plain and pratical Rules, how

to Survey any Piece of Land whatfoever, by the
Plain - Table, Theodolite, or Circumferentor :
Or, by the Chain only. And how to Protrat,
Cait up, Reduce, and Divide the fame.

LIKEWISE

How to Protra&t Obfervations made with the
Needle ; and how to Caft up the Content of any
Plott of Land : By Methods more Exaé and Expe-
ditious than heretofore ufed.

To which is added,

AR A P REN D LY

Shewing how to Draw the Plan of Buildings, &c. in Per~
fpeitive, from Obfervations made by the Theodolite. As
allo the Ufe of a new-invented Svirit-Level. With feveral
other Things never before made Publick.

—r——

Socrates, bunc finem Geometrie Principalem effe ftatuebat

Ut agrum planum metire dividereq; poffiz. .
Pitifcus Geod.

B BNV Gl N

Printed for J. HookE, at the Flower-de-Ince againit St.
Dunftan’s Church in Fleet-flreez: And J. S1ssoN;
Mathematical Inftrament-maker, the Corner of Beagfort=
Buildings in the Stramd, M,Dcc,xxv.






TOoO'TRLE

READER.

| N this fmall Traét you’ll find

the whole Art of Surveying
Land Epitomized : The Rules
ol g8l and Methods here laid down
Pee—=Niz24| in a plain and familiar Munner,
e ] being fuch as are fitteft for a
Pra&ifer’s Ufe, without an unneceflary Mix-
ture of ufelefs Curiofitics and needlefs Repe-
titions. And altho’ Brevity be chiefly intended,
yet nothing is here omitted, but what might
well enough be fpared in a Treatife that
immediately relates to Practice. "

A 2 1 know



v, ke PRET ACE

I know the common Objeétion will be
raifed by the Ignorant; that is, What needs
any more Writing in this Kind, f{ince o many
Authors have, with great Ingenuity, be-
ftowed no i{mall Pains therein ; (to whofe
Labours and Induftry I acknowledge this
Tract not a little beholding.) Now to this
Objection, the old and common An{wer muft
be returned, That 4 Pigmy mounted on the
Skoulders of a Giant, may [ee further than its
Supporter. And Arts Mathematical can ne-
ver be fo fully learned, but that there will
ftill be new Experiments left for the Trial
of others that fucceed.

Befides, here are inferted, not only the
moft ufeful and Pradtical Methods yet extant
in any other Author, but alfo a great many
new Improvements never before made pub-
lick, rendring the Bufinefs of Surveying Land
more exact, eafy and expeditious.

The Book is divided into Seven Chapters,
and the Appendix into Three, and thefe into
feveral Sections, for the more orderly Rang-
ing the feveral Subjeéts under their proper
Heads.

In the Firft and Second Chapters, is de-
fcribed the Manner of Meafuring Land by

the moft vleful Infiruments, the Plain Table,
Theo-
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Theodolite and Circumferentor ; the firft
being proper for Gardens, or fuch fmall
Pieces of Land about Buildings, the {econd
for larger Traéts of enclofed Land, and the
third for Parks, Commons, ¢5c.

In Handling this, I have not chofe the
moft Accurate Method I could think of, but
rather the moft Plain and Simple, as being
moft Agreeable to the Conception of a Stran-
ger to the Art, to whom nothing can be too
plain.

In the Third Chapter, is defcribed a new
Way of Protracting Obfervations made in the
Field, by the Needle: As alfo how to Caft up
the Content of a Piece of Land, by Me-
thods more facile and expeditious than here-
tofore ufed.

In the Fourth, the Ufe of the Theodolite
is thewn in Surveying feveral Parcels of Land
lying together ; with the Form of the Field-
Book, and Plan of the Work annexed ; which
thews, by Infpection only, the feveral Stations
and Station-Lines throughout the whole ;

from which the Obfervations are made in
the Field.

The Fifth fhews how to meafure or plot
any Piece of Land by the Chain only, with-
4 : A; i
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out the Help of any other Inftrument in the
Field but a fmall Crofs.

The Sixth fhews the Manner of Laying-
out, and Dividing Land, without inferting
the various Methods by which the {fame might
be performed; but by fuch only as are the
moft eafy and fit for Practice.

The Seventh fhews how a County is
to be Surveyed ; as alfo Roads and Rivers ;
and how to make the Ground-Plott of a
City, ¢yc. And becaufe thefe more feldom
come in Praiice, I only touched gene-
rally on the Manner how they are to be
performed.

In the Appendix is defcribed the Ufe of a
new Spirit-Level, for Conveying Water to
any appointed Place: Shewing allo, how the
Draught of a Building or other Objeds, may
be drawn in Per{pective, from Oblervations
made with the Theodolite, by a Method
entirely new : - As alfo how to find a true
Meridian-Line, ¢&c. . Thefe Problems, tho’
not immediately related to the Bufinefs of
Land-meafuring, will be found very ufeful
to a Pradtitioner in that Art, and may well
deferve the little Room that is allotted them
in this Book.

It
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It may be expe&ed, here thould have been
mferted (as ufual in Books of Surveying )
more Theorews, ¢5¢. of Geometry ; I confels it
is neceflary a Surveyor thould be well acquain-
ted therewith, as alfo with Trigonometry, as
the Ground-work of the reft. But then he
may as well read in the Commentators on
Euclid, the Demonftration of each Theorem
at large ( beginning with the Principles of
the Art firft ) as to fee ’em tranfcribed by
Piecemeal any where elfe. Since the Two
Theorems in the Firft Chapter, well under-
ftood and applied, will be {ufficient for the
Performance of moft Problems relating to
Land-meafuring: And indeed, a Perfon wha
is well acquainted with the Ule of his In-
ftruments, will have little Occafion to have
Recourfe to Trigonometrical Calculations for
finding his Angles, and for cafting up the
Content of any Piece of Land after the Plott
thereot is made; the Direétions in Sect. 4.
may be fufficient: But if any one thinks
otherwife, he may be farther informed from
the Works of our Trigonometrical Writers,
of which there are many good ones extant.

However, ‘tis hop'd, the Country Farmer,
who underftands but {fo much of Arithmetick,
as to add, {fubtradt, multiply and divide (with
a little Practice, the genuine Parent of Per-
feCrion) by thefe plain Direions, and with

A 4 '+ good



viii  De’ PEREEI FIASCYEY

good Inftruments, will be enabled to find
the Content of each Piece of Land in his
own Occupation, { and thole who will not
be at the Charge of Inftruments, may make
good Ule of the Fifth Chapter,) and that
this Knowledge is extremely neceflary to the
Countryman, none but the grofsly ignorant
will deny, fince thereby he may judge what
Stock of Cattle each Field will be likely to
feed, or what Quantity of Seed will be fuf-
ficient for each Acre, or what Number of
Workmen to reap or mow the fame, ¢5c.
Which makes me admire, when I reflet,
that this Science fo beneficial to the Publick,
as well as particular Perfons, fhould be fo
much negleéted, being {o plain and obvious
to every Capacity. |

But I fhall forbear any Panegyrical Expreffi-
ons in Praife of the Artitfelf, (tho’ much might
be {aid on that Head ) on Account of its
Antiquity, Salubrity, Pleafantnefs, and above
311, its Ulefulnefs, Ornari ves ipfa negat contenta
aogeri.

As for the Book it felf, tho' perhaps fome
ill-natur’d Artifts may be offended therewith,
becaule {everal Things herein are difcovered,
( which they would have been as well pleafed
{hould have been concealed ) like Flowers
gathered and placed in one Garland, and
_ proflituted to every one’s View; yet if it

‘ " proves
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proves any way ufeful to thofe for whom it
was defigned, 1have my End in Publithing it.
Rumpatur quifquis rumpitur invidii,

Indeed I hoped fome Perfon who had more
Hours of Leifure to fpare than my felf, might
have fpent fome of them in Compoling {ome-
thing of this Nature, fince all the Books I
have yet feen are much deficient in many of
the moft neceflary Parts of the Bufinefs, or
elfe too voluminous for common Ufe ; but
could not hear of any fuch, till this was in
the Prefs, and feveral Sheets wrought off,
elfe I thould gladly have refigned the Task :
But now that it is printed, €’en let it be
publifhed ; and at the Bookfeller’s Requeft,
I have added thus much by Way of Preface,
which I fhall conclude with a Saying I have
{omewhere met with, Va, mon Enfant, prend
ta Fortune.

S. W.
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ADVERTISENMME IV T

ECAUSE the Practice of SURVEYING
depends much on the Inftruments ufed
therein, which, being ill-contrived and ad-
jufted, caufe unavoidable Errors: Therefore
I thought fit to fay, That all Sorts of [nftru-
ments for Surveying Land, are made with the
greateft Accuracy and neweft Improvements,

By JoNATHAN S1SSON,

Mathematical Inftrument- Maker,

At the Corner of Beaufort- Buildings,
In the Strand, LOND O N :

He being the Onuly Perfon that makes the
Theodolite, Spirit-Level, and Parallelogram,
hereafter mentiond. Where alfo any Gen-
tlemen or Others may be furnifh’d with Sun-
Dials of all Sizes, to be fix’d for particular
Latitudes, or portable and univerfal ones,
Double Horizontal Dials, and Projetions on
the Plane of any Circle, Mr. Collins’s Qua-
drants in Brafs, Twelve or Six Inches Radius,
Spheres of all Sorts, and Globes, the beft
Extant: With all other Mathematical In-
firdments, both for Sea and Land, made in
Silver, Brafs, Ivory or Wood: And Sold
at Reafonable Rates.
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Practical SURVEYOR:

Gadih et D sihs

ﬂaewﬁng bow to make a DPlott of 4

Prece of Land by the Plain Table,
and caft up the Content thereof-

S E T L

Geometrical Superficies or Sut-
face, is produc’d or form’d by the
Motion of a Line, as that is de-

SEI e for if a4, in Fig. 1. be equally
=i-)| mov'd upon the fame Plane to

| ¢ d, then will the Points at #and
b, defcribe the two Lines @ ¢; and 4 4 and by o
doing, they will generate the Superficies or Fi-
gure 2 b ¢ d, being the Quantity of two Dimen-
fions, wiz. it hath Length and Breadth (but not
Thicknefs, ) confequently the Bounds or Limits of
a Superficies are Lines; o if the Line 4 4, doth
contain in Length five C}Eins, and the Line a ¢
tWo
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two Chains, and if their oppofite Sides and An-
gles be equal, the Quantity of Land thefc four
Lines enclofe, viz. (a b, b d, d ¢, and c'a,) will be
an Acre. -

Our prefent Bufinefs therefore, will be to com-
pute what Number of fuch Acres, or Parts of
an Acre, are contain’d in any Piece of Land,
(be it Arable, Meadow or Woodland) whofe Ex-
tent is limitted by certain Lines or Bounders.
Now an Acre of Land (by the Statute of 33. of
Ed. 1) is appointed to contain 160 fquare Perches
or Poles; it is no matter in what Form it lyes,
fo it contains 160 fquare Poles; and Guauter’s
Chain (the beft for Praftice) being therefore
made four Pole long, ten of thefe fquare Chains
make an Acre, (that is to fay) one Chain in Breadth,
and ten in Length, or two in Breadth, and five in
Length, 7¢. do contain 160 fquare Poles, as per

Statute, Sece the following Tables.
1 Table of long Meafure.

Duches | Link | Frot Tard |Perch |Chain| Mile

lfmbﬁ\?- 02|12 |36 198 [792 63360
L:'m‘:sh.-jl-;m 25 1100 ilelele)

Feet 13 16.5 |66 15280
“Tard 15. 5 |22 |1760

Q| IQIN B Perch' 4 320
B o E =5 C-'f-'f#.*.:ﬂ i{e) i
= E f-f' ._3‘ T
B B0

a8 ({9 § (el fo'e E_q

& 2]315 jool ™

E:i %3 33(333
. ¢ 150

a5 [8{2 100

o158 a1 |66l66s

3{7 [S1F |42]285
5 1 |2¢
Q I 1n'111

A Tabie



Sect.

Inch
Links
Feet
Yards
Poles

C’bafﬁﬁ

Acre

I.

The Practical Surveyor.

A Tuble of fquare Meafure.

Inch
i

| Links

62726

1

Feet

144

12295

1296

29759

|
19

Yards
1

Poles

39204

625

27225

30. 25

1

Chains

627264

- F 0000

4356

434

16

|

HAere

I

6272640

100000

43560

4340

160

|

10 I

A Table, fhewing how many Chains, Links, and Paris,
are contain’d in any Number of Feet, from 1 t0 10000+

FeetChainLinksPts.of Links

Feot ChainLinksPts.of Links

1 Jo 2031t Pty 200" [$7"963 ¥ 4030
N Y I oo |4 4 945
31 e g 0idae 400 |6 |o6 |obo
4 [0 |6 |o6o s00 |7 |57 |57s
L U7

ST e 9 logo 600 9 |09 logo
710 10 [6006 700 |Io |60 |606
3 lo E2 rhr2r 300 1z Ap2. JI2[
9 ‘lo 13 [636 900 13 |63 636
1o |O o 8l L1000 L1515 I51
20 |O 30 (303 2000 {30 |30 |303
3o 19 4} 1454 3000 145 (45 454
40 lo 6o 606 4000 |60 |60 1606
50 |0 DoadlaT yooo 175 |7 i s
60 |O 90 |909 6000 |90 (90 |909
70 |I 06 060 7Joo0 |[106 |06 |o6o
8o I1 21 |212 | )]8coco (Iz2121 1212
90 |I 36 (363 9ooo (136 (36 |360
100'1 §I |5I5 10000 151151 {515

The Ufe of _Ih_ejé Tables is plain by InfpeGion, therefore
particular Direétions are needlefs.
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q The Practical Surveyor.  Chap.1.
Let Figure 2 be fuppos’d to reprefent a Piece of
Land, bounded with the four ftrait Lines ¢ 4, 44,
dc, and ¢ 4, whofe Lengths are each ten Cham,
then the Area or Superficies thereof will contain
ten times ten Iquare Chains, or ten Acres, (as per
Fig.) each of the fmall Squares reprefenting one
. {quare Chain,
' But before- the Plan of any Piece of Land
1 can be laid down (or protralted) on Paper,
- in order to make a Computation of the Area or
- Quantity of Superficies it contains, ’tis neceflary
we fhould know the Length and Pofition of the
feveral Lines that bound the fame.
And to find the Length and Pofition of Linesin
" the Field, we make ufe of Inftruments, wviz.

To meafure the Length of Lines in the Field,
we ufe Gunter’s Chain, containing in Length
four Poles or 66 ¥Feet, divided mto 1co
Parts or Links, each Link being 7 Inches, and
;2% of an Inch, and a Staff whofe Length is
equal to ;2 part of the Chain; that is to fay, 10
Links, or 6 Foot 7 Inches ,3 ofan Inch. For
Roads the Wheel.

Inftruments us’d for taking the Pofition
of Lines, are of two Kinds. With fome we
take the Pofition of a Line by the Angle which
it makes with the Meridian, ufing a Box
and Needle, as the Circumferentor, ¢g¢. and this
1s ufually call’d the Bearing of the Line.

With others we take the Pofition by the Angle
that the Line ‘makes with any other given in Pofi-
tion; as with the Limb of the Theodolite, the
Chain, &e. |

But with fome we take the Angle it felf
as' with the Plain Table, 7.

All other Infiruments either difer from
thefe only in Name, or are contain’d in them.

L 1\1 The



Se&. 2. The Practical Surveyor, 5

The Inftruments for Plotting, are a Scale
and Compaffes, or rather a Scale decimally divi-
ded clofe to the Edge, and at every tenth Divi-
fion, numbred o, 1, 2, 3, F¢. denoting Chains,
and a Protraltor always to be divided, numbred,
and fitted to the Inftrument.

Of'the ufe of thefefeveral Inftrumentsin their Or-
der ; and firft of the Plain Table; the Ufes thereof
being as plain as the Name of the Inftrument denotes.

But becaufe we make ufe of the Chain in all
manner of Bufinefs in the Field, it will be
neceffary, in the firft place, to inform our felves
in the manner how to manage it in meafuring the
Length of Lingsin the Field,

SECT.IL
Divections for meafuring with the Chain.

The Chain contains in Length 4 Pole or 66
Feet, divided mto roo Links, each Link being
7 ;22 Inches, as aforefaid, having a large Ring
exaltly in the middle of the Chain, and pretty
large Pieces of Brafs of different Shapes at the end
of each 1o Links, for the {peedier counting of the
odd Links; alfo youmay tie a large red Ragatso
Links, and others of a lighter Colour at 25,
from cach end of the Chain, efpecially whsn
the Grafs 1s long.

Take care that they who carry the Chain
. deviate not from a ftrait Line, (that being
the neareft Diftance that can be between any
two Places)) for if the Lines be not exaltly
meafured, neither the Form nor Content of the
Plott can be true. Provide a Staff juft fix
Foot feven Inches and ,2 long, which divide
into 10 equal Parts,fo will the Whole be the
Length of 10 Lmks, and each Part the Lengﬂi_

B3 0



6 The Practical Surveyer.  Chap.l.

of one Link, and 10 times the Iength of this
Staff (which you may call the ofi-fet Stafl) the
Length of the whole Chain; alfo provide 5 Ar-
rows or {mall Sticks above a ‘oot long, which you
may mark at the Tops with Bits of red Cloath,and at
the Bottom you may put fmall Iron Ferrills and
two ftrait Staves about 5 Foot each.

Before you meafure with the Chain, ’tis ne-
ceflary to examine its Length by the ofi-fet Staft,
ftretching it on level Ground in fuch fort, as
when you meafure with it. _

Being thus provided, let the Leader of the
Chain take the nine Arrows in his Hand, and
one of the § Foot Staves, and let the Follower,
{tanding at the Station, dire&t him to place his
Staff at the Chain’s End, in a right Line with the
Stations, and there to put down one of his Ar-
rows, and then go on.

I et the Follower, being come to the Arrow, take
it up, and put his Staff in the place thereof,
and dirett the Leader to place his Staff as before ;
then let the Leader, ftanding at his Staff, look
back towards the laft Station, and he will fee
the two Staves and the Station in one right
Yine, if they have diretted right; but if not, the
¥eader muft direft the Follower to place his Staff
in the fame right Line with the Station and
the Leader’s Staff, and fo muft each direlt the
other, till the two Staves and two Stations are
in one right Eine.

- Let ’em thus proceed till they have mea-
fured to the Station, or till the Leader is
nearer the Station than one Chain’s Length;
then will the Number of whole Chains mea-
fured; be exprefs’d by the Number of Arrows
prick’d down, fuppofe 75 and the Leader holding
the End of the Chain to the Station, the Fol-

lower
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lower will fee how many Links are contain’d
between the Station and laft Arrow, fuppofe so-.

Now enter in the Field Book, the Chains and
Links without any Diftinétion between them, and
they will be 760 implying either 760 Links, or
7 Chains 60 Links; but the Links muft always
poffefs two Places after the Chains, as 7 Chains
4 Links muft be written 704, and not 745 and
8 Chains muft be written 8o0, alfo as foon as
you have meafur’d each Length, enter it down
immediately in the Field Book, and never truft
to your Memory ; alfo at the end of each Length,
enquire of the L.eader and Follower how m
Arrows each have in their Hands, and if the
Sum of the Arrows are not nine, the laft mea-
fur’d Length is doubtful, and muft be re-meafur’d
before you proceed.

When the Length is above nine Chains, let the
Lcader go on, and fet his Staff down at the
tenth, andilet the Follower put his Staff in the
place of the Leader’s, and give the Leader the
nine Arrows, and then proceed as before; but
enter thefe 1o Chains immediately in the Field
Book, and if the Length is 10 Chains more, entex
203 alfo obferve it is ufual to allow 5 Links
from the Stem of the quickfet Hedge, for the
Breadth of the Ditch, except the Cuftom or
Agreement is otherwife ; but the Cuftom of
the Place generally is the Surveyor’s. Rule.
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SELET .

Shewing how to make a Plott of one Field, o
[everal Fields, upon the Paper on the. Plain
Table, by pi‘am g the Inflrument at one of more
Stations about the Middle, from whence the
~ Angles may be [ecn.

Let Fig. 3. be fuppos’d to reprefent two Fields or
Finclofures, a Plott of which is defir’d, and firft of
the Field, "aimob,

Havmﬂ put your Plain Table in order, and
obferv’d the Needle to play well, put a Sheet
of fair Paper thereon, and ::rm‘h down the
Frame, fo that the Paper lyes fmooth ; then
you' may imagine the Paper on the Table to
reprefent the Surface of the Land, and the Lines
you fhall draw thercon, to be the Bounders of
the refpective Fields or Enclofures in fome Pro-
portion or other, and if you make the Propor-
tion thus, A Line drawn on the Paper an Inch
Iong, is eqlml to, or in proportion to, the Length
of one Chain on the Land, and if 5 Chains in
Length, and 2 in Breadth, do contain the Quan-
tity of one Acre on the Land, then 5 Inchesin
Length, and 2 in Breadth, fhall alfo contain the
Quantitv of one Acre on the Paper, and takes
,‘f the fame Quantity of Space thercon, as an
Acre does in the Field; wvide Fig. 1.

This being premis’d, we proceed to lay down
the Lines that enclofe thefe two Fields of the
fame Length and Pofition on the Paper, which fhall
therefore include the fame Quantity of Superficies
as thofe in the Field it felf in pmpartmn, as I
Inch to 1 Chain.

But if we make half, or a quarter of an
Inch or ha.lf a quarter (by which the f{}HDWI];lg

=
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Dimenfions were laid down) on the Paper, to
reprefent one Chain, it is the fame in effedt,
only the Plott thereby is made lefler; alfp the
Inches, . on the Paper, are capable of being
ﬁlbdmded as the Chain is into Links.

Firft, place the Table fomewhere about the
middle of the Field, from whence, if poflible, you
can fee all the Angles as at ©, and make an
Hole in the Ground, over which by the help of
a Plummet and Strmg, fet the Center of the
Table, by applying the String to the head of
the Staff, and having fet the Inftrument fteady
on the Ground, turn the Table about till the
Needle han;;, over the Flower de Luce in the
Box, (or if ’tis more convenient, turnthe Length
of the Table to the Length of ‘the Plott, thdt it
may, if poffible, lye on one Sheet of Paper, and
note, on a Bit of wafte Paper, the Divifion in
the Box the Needle hangs over when at reft))
and then fcrew the Table faft. Affign on the
Paper a Point, or ftick a Pin at o, (to reprefent
the Hole in the Ground or prefent Station) to
which Point, apply the fiducial Edge of the In-
dex, and turn it about, keeping the Edge clofe
to the Point or Pin at o, till through the Sights
you {ee the Hair cut a Staft or Mark, fet up
f:m*’clv in one of the Angles, as at &, then by the
Fdge of the Index, draw a Line from the Point
o towards the Anxale a, with the Point of the
Compafies, without rrgirchrsg the Length, fo 1t
be long enough.

Let the Mark be left at 2, and caufe Dthcrs
to be fet up round the held at every Angle
therein,” as at /m 0 b, to every one of which
dirett the Sights, and when the Hair therein cuts
the Mark (keep ing the Edge of the Index clofe
to the Point ©) draw the fev cmll.mr;.a ol, o,

©0, ©b
d \uw



10 The Practical Surveyor.  Chap. 1.

Now fee whether the Needle continues to hang
over the fame Point in the Box as when you firft
planted the Table, alfo lay the Edge of the Index
tothe Line og, and if then the Hair in the Sights cuts
the Mark at ¢, and the Needle hangs over the
fame Point as at firft, you may conclude the
Table hath not been mov’d out of its firlt Po-
fition, which is carefully to be obferv’d.

In the next place we proceed to make the Lines
© 2, 0L, (5¢c. of their jult Length, and to that end
appl}r the Ring at one end of the Chain to the
Hole under the Table, and let the Chain be
ftretch’d at length towards one of the Angles
as at 4, and when I have meafured vp thereto,
(obferving the Direftions before laid down for
meafuring with the Chain,) I find the Length of
the Line o4, to contain 3 Chains 6o Links, or
360 Links, which note in a Bit of Paper.

Having found the Length of the Line © 4 on the
Ground, I proceed to make that on the Paper
of the fame Length, to correfpond therewith in
Proportion, as an Inch to a Chain, or any other
Proportion as fhall be moft convenient.

Therefore having provided a Scale and Compafies,
becanfe the Length of theL.ine 1 am about to take
off, is 360, or 3 Chains 60 Links: I fet one Foot
of the Compaffes in the Line of Inches, (J¢. at 2,
and extend the other to 6o in the dmgoﬂal Di-
vifions; thereby taking off 360 Links, then the
C{}mpﬂiiu remaining at this Extent, I fet one
Yoot i the Point ® on the Paper, and let the
other fall i the Line © 4, where I make a vifi-
ble Mark or Prick with the Compafs Point, in
order to find it again prefently.

Note, each whole Inch, i Inch, {J¢. onthe Scale,
reprefents one Chain, and the Links, or hundredth
Parts of the Chain, are taken off from one whole
Inch, 2 Inch, &Fr. divided alfo into 100 Parts,

by
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by diagonal Lines drawn crofs the Scale; for
each 102 of that Divifion reprefents 1o Links,
and is divided into other ten Parts, by the
crofling of the diagonal Lines. Any Inftrument-
maker that fells this Scale, will prefently fhew
the Ufes of thefe Lines, or the Sight thereof
will be afufficient Information ; only it may be
obferv’d, that thefe Scales are beft made of Brals,
and the Joints of the Compafles are chiefly to
be obferv’d, which fhould have an equal eafy
Motion without leaping, and that the Points
be well temper’d, and clofe¢ in a Point exattly.

Obferving the Direttions before laid down , 1
firft meafure with the Chain the Length of the fe-
veral Linese /, @, © o, and © &, and then trans-
fer the Length of each Line on the Ground to its
Reprefentative on the Paper, making vifible Marks
where the end of each Line falls, as ac 4, /, m, 0, 5.

And here it may be obferv’d, that I gene-
rally meafure one L.ine from the Inftrument to
an Angle, and the next from the Angle to the
Inftrument, tll all are fimfh’d, and note the
ILength of each Line as I meafure it in a Piece
of wafte Paper, and never truft to my Memory ;
then obferving which Line I began with, I fet
on its true Length on the Paper on the Table,
and the reft of the Lines in their order.

Laftly,1 join the Points &, I, m, o, b, with Ink
Lines, becaufe they fhould not rub off, (and for
this purpofe a drawing Pen is requifite,) as the
Lines @ I, Im, mo, 06 and b a, which conftitute
the Bounders of the Field 2 7 o 4.

It may be a young Beginner will take fome Plea-
fure to meafure crofs {ome part of the Plott on
the Paper, as the Diftance from 2 to 9, or from 4 to
o, with his Scale and Compalfics, and afterwards
meafuring the fame Diftance on the Ground with
the Chain, he will find them both exattly to
agree, 1f the Plott be truly laid down. Ha.
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h*wmfr finifh’d this Field, I caufe a Staff to be
fet ap with a Paper thereon in the next, in a conve-
ment Place, from whence Lcan view all the Angles:
but if' fuch a Station cam’t be found, 1 chufe the
molt convenient as at o :.

The Table ftanding at o1, in the Field
@ I mob, in the fame Pofition as at firft,
(which 1t muft do, or the Plott of the next
Ficld can’t be trul faid down in rcIPe& of
the laft) I lay the Ind{*x to the Pomt o, and
turn it about thereon, till the Hair in the Sights
cuts the Staff or. M*er in the next Pnald
at ® 2, and holding the Tdex faft in that Pofi-
tion, I draw a Line by the Edge thereof, from
& 1, towards @2, 1n the next Field, and take
care to continue it long enough; then remove
the Table, and place a Staff with a Mark
thereon, in the Bole over which the Center of
the Tablc was plac’d, and meafure with the
Chain the neareft Diftance between © 1, (in the
Field almo b)) and e 2 in the next Field,
{drawing the Chain through the Hedge in 2
firait Line, and fet on the Diftance 521, (by the
Help of the Scale and Compaiies) from o 1 to e 2.

‘low I take away the Staff, and plant the
Center of the Table over the Hﬂle, in which
the Staft ftood at © -, and {hicking two Pins, or
the Points of two fmall Needles in ®r1,and @ 2,
apply the Edge of the Index thf*rctcr fo as it
F\,rﬂﬂ exaltly on the Line o 1, o md keeping
it in this Pofition, turn the '].clblc about till thE
Hair or Thread in the Sights cuts the Staff or
Mark in the laft Field, and then fcrew the
“Table faft that it ftir not out of this Pofition,
#ilI T have finifh’d the Obfervations in this Field,
(but oblerve to turn that Part of the Table
mark’d with © 1, towards its Reprefentative in
the laft Field.) ‘

When
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When the Needle hath fettled, and is
‘at reft,” obfeive whether it hangs over the
Flower-de-luce or famec Divifion in the Box, as
at @ 1 in the laft Field ; which it will do ifyou
have made your Obfervation truly, and the Needle
be good; and 1if you were to move the Table
to never fo many Stations, the Needle will fhill
point to the fame Divifion in the Box, which
obférve ; becaule the removing the Table from
one Station to another is the brmteﬂ: Difficulty 1n
this Way of Surveying.

Having caus’d Marks to be fet up in fo many of
the Angles in this Field, as you can conveniently {ee,
from the prefent Station, as at &,7, 4, ¢, lay the Index
to the Point o, and direlt the Sights to &,7,b,¢,
drawing Lines by the Edge of the Index tDW“’ll‘dS
every one of thcm then meafuring the Length of
the feveral Lines © .E: ® 7, © b, g, with the Chﬂm
fet on the feveral Leagths of thefe Lines on the
refpetive Lines on the Paper (as before direted,)
mdikmg the Peints &, i, b, g, where the Ends of
the Lincs fall from o: Laﬁl}, join the Points/k,
ki, ih,and bg, with ink Lines, and they conflitute
the Bounders of fo much of the prefent Field,
as you can conveniently fee from this Statien.

Buc there 1s no occafion to meafure to the An-
gles /. or m with the Chain, except that it may
be fome Satisfaction, as del'Efd.ld to feethe Lines
on the Paper, and thofe on the Grom dto agree.

Oblerving the former Direttions for remo-
ving the Table, let it be plac’d in its true
Pofition at e 3 in this Field ; and dire&t the
Sights to the Angles [ ¢, d, and. ¢, and when the
fweral Diftances fmrn B 2,00 e d and ¢, are fet
on the Paper, join the Points qf Fe, e dyide,
and ¢ &, with ink Lines, 1o is the true Plott of
- thefe two Fields, .—:H’mﬂ!; and / kibg fed
¢lom lad dﬂwn on the P'n::: in fuch Pro-
: po artion
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portion, as the Scale you made ufe of is to the
Chain. |

But obferve that if the Hedge 4 ¢, had been
fo thick, that from e 2, you could not have
feen the Angle d, or other Obftrution had hin-
der’d your Sight or Meafuring thereto, you muft
have remov’d the Table to another Station; but
when you can (as commonly you may) by holding
alide the Boughs or otherwife, fee the Mark, and
by drawing the Chain through the Hedge, mea-
fure the Line from © 3, to the Angle 4, ’tis a
better way than to remove the Table, for the
fewer Stations you make, the better, and the
Work will be more truly laid down, which re-
member.
~ It would be only repeating the fame thing
over again, to give Diretions how to fur-
vey a Field from a Station taken in any Angle
thereof, from whence the reft may be feen; as if
it had been more convement in the Field
almo b, to have planted the Table at the
Angle @, the Sights muft have been direfted from
thence to the reft of the Angles /, m, o, 4, and
~ the Lines meafured on the Ground, from 2 to
2, m,0 and b, whofe Length laid down on the Pa-
per from 4, would give the fame Points /, m, o, &,
as 1f the Station had been in the Middle of the
Ficld, and when the Bounders are drawn, they
will be in the fame Pofition as before.

1f you would draw a Meridian, or a North and
South Line through the Plott, turn the Table about,
till the Needle hangs over the Flower-de-luce in
the Card, and laying the Index on fome of the
equal Divifions on the fides of the Frame, draw
a Line clofe by the Edge, which fhall be a me-
ridian Line; and if you crofs this Linc by a-
nother at Right Angles, that {hall fhew the Eaft

and Weft Points.
S E C IV,
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o ni L S Rl K

Directions for cafting up the Comtent of any
Pizce of Land.

The next thing that lies before us is the Man-
ner of Calculating the Quantum of the Superficies
enclofed by the Lines on the Paper, as they re-
prefent the Bounders in the Field ; that is to fay,
how many Acres, and Parts of an Acre are con+
tain’d therein.

In order thereto, thefe feveral Things may be
premifed : Firft, That every Magnitude is men=
furable by fome Magnitude of the fame Kind ; as;
a Line by a Lineal Foot, {¢. a Superficies by a
Square Foot, (F¢. and a Solid by a Solid Foot, {7¢.
The Superficial Meafure may be conceived, by
imagining Fig. 2. to be a Field, as now divided
into 1oo Squares, every Square being one Chain,
having a Chain for its Side : Now if the Field be
juft one Chain broad, the Number of Square
Chains will be equal to the Number of Lineal
Chains in the Length of the Field: But if the
Field be 2, 3, 4, (9e. Chains broad, the Number
of Square Chains will be twice, thrice, or four
times 10 many Iquare Chains; o this Field be-
ing 1o Chains long, and 10 Chains broad, the
Number of iquare Chains ia it are, 100, 7iz. 10
multiply’d by 10, gives 1003 or if it had
been 40 Chains long, and § broad, the Number
of {quare Chains would be 200.

2. That the Menfuration of all fuperficial Figures,
as Land, €gc. depends on the exaft Meafuring of
certain regular Figures, as the Parallelogram,
Triangle, {Fc. fo that if any Plot of Land be not
one of thefe Figures, it muft be reduc’d into

fome
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fome or one of thefe Forms before it can be
meafured.

;. A Parallelogram is a quadrilateral Figure, each
of whofe oppofite Sides are parallel, and the
Diagonal divides the fame into two equal Parts,

as the Parallelogram 4 & ¢ d, Fig. 5. the Gppoﬁti.. .
bldes and oppolite Angles of whmh are equal
b:tween themielves, and the Diameter or Diago-
nal @ ¢ bifelts the Parai]elngram

4- A Right-lin’d T'riangle, is a Figure compre-
hcnded wwhm three ftrait Lines.

We nced not here take notice whether a Tri-
angle be Right or Oblique-angled, or by what
Name diftinguifh’d, whether an Ifofceles, Scale-
fium, (¢, becaufe they are all meafured by one
and the fame Rule.

. A Trapezia is an irregular four-fided Plgure
cnmprehended under 4 unequal Sides and An-
rles.
: To this we fhall add thefe two ufeful Theorems
following.
Theoremn 1.

That Parallelograms conftituted upon the fame
Bafe, and between the fame Parallels, are equal,
Euclid. lib. 1. Prop. 35.

Let abcd, ebef, be Parallelograms confti-
tuced upon the fame Bafe 4 ¢, and between the
fame Parallels « f, and b¢, then the Parallelo-
gram @ bcd, is egqual to the Parallelogram
ebcf.

Yor becaule abcd is a Parallelogram, a4
is equal to b¢, and for the fame Reafon ef
is equal to 4 ¢, wherefore a4 {hall be equal
toef, but de is common, therefore ae is
equal tod f, but ab is f.q_u:‘-.l to d¢, wherefore
e a, ab, the two Sides of the Tlmngle abe
e qu.hll to the two Sides f d, 4 ¢, each to eacl:i 5

an
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and the Angle fd ¢, equal to the Angle ¢z5,
the outward one to the inward one, there-
fore the Bafe ¢ 4 is equal to the Bafe f¢, and
the Triangle ¢z 4, to the Triangle £ 4 c.

> If the common Triangle 4 g ¢ be taken from
. both, there will remain the Trapeziaz 4 g 4, equal
to the Trapezia fc g e, and if the Triangle gé ¢,
which is common, be added, the Parallelogram
a bc d, will be equal to the Parallelogram ¢é¢ f,
which was to be demonftrated. Vide Fig. 4.

Theoren 2.

If a Parallelogram and a Triangle have the
fame Bafe, and are between the fame Paral-
lels, the Parallelogram will be double to the
Triangle, Euclid. Lib. 1. Prop. 41.

Let the Parallelogram & & ¢ d, Fig. 5. and the
Triangle e 4 ¢, have the fame Bafe, and between the
fame Parallels 4¢, ae, then the Parallelogram
abed, is double the Triangle e ec.

For join a ¢, then the Triangle 2/4¢ is equal
to the lriangle e ¢, for they are both confti-
tuted upon the fame Bafe 5¢, and between the
fame Parallels 4 ¢, ae, but the Parallelogram
a b cd, is double the Triangle @ & ¢, fince the
Diameter 4 ¢ bifeéts it, wherefore likewife
it {hall be double to the Triangle e Z ¢, which
was to be demonftrated. Vide Fig.s.

By the laft Zheorem, a Parallelogram having the
fame Bafe with a Triangle, and lying between
the fame Parallels, is double to the Triangle
therefore ifthe Bafc of a Triangle be of the fame
Length with one fide of a Parallelogram, and the
Perpendicular of the fame Height, as the other
fide of the Parallelogram, thofe Triangles are
equal but to half that Parallelogram. Fide

Fig. ¢.
| C If
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If a Weight (as a Bullet) was fufpended at
e, Fig. 6. and from thence let fall on the oppo-
fite Line 44, it wou'd defcribe the Perpendi-
cular Line ¢ f, then a Perpendicular 1s the near-
eft Diftance, or fhorteft Line that can poflibly
be drawn from any Angle to its oppofite Side.

And here it may be convenient to infert the
Manner of raifing or letting fall a Line perpen-
dicular to another.

Let a Perpendicular be raifed on the Line
d ¢, from the Powt ¢, Fig. 7. Open the Com-
paﬁ'es to a convenient Diftance, and mark out
the two Points « and &, then opening them
fomething wider, you may by fetting one Foot
me and b, féverﬂliy de{cribe the two Arches
cutting one another at the Point f, from which
draw the Perpendicular f ¢, to ¢, alfo the Line
. f ¢, contipued, will crofs the Line d ¢, at Right

Angles. -

Let a Perpendicular be raifed from the End
of the Line « &, at 4, Fig. 8. Open the Com-
pafies to an mdm'iry h:,,.tent *uﬂ. fetting one
Foot in the Point &, let the other fall at Ad-
venture, as at e, then without altering the Ex-
tent of the C{)rﬂpaﬁ'cs, fet one Foot imn the
Point ©, and with the other, crofs the Line
a b, at d, and- delcribe the obfcure Arch 4 4,
then lay the Ruler to 7 and o, and draw the
obfcure Line d © e, through the Arch. Laitly,
apply the Ruler to the Point of Interfetion at
, and to the Point at the End of the Line
4 b, and draw the Perpendicular ¢ 4.

It a Perpendicular be let fall from the Point
¢, upon the Line 2 4: Set one Foot of the
Campaﬁ}:s in the given Point ¢, and with the
other, delcribe fuch an Arch of a Circle, as
will crofs the given Iine 4 4, in two Points,
iz, d, f, then bifeft the ]Jutu ¢e¢ between the

two
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two Points 4 and f, as at ¢, and draw the Per-
pendicular ¢ e. '

This is no more but the Firft Problem re-
verfed: Alfo a Perpendicular may be let fall
nigh the End of a Line by the Second.

Note, Thofe Problems touching Perpendiculars,
aim at no greater Matter, than may be per-
formed in a mechanical Way, by the help of
a fmall Square, exaltly made as a Square Pro-
traftor, or for want thereof, a Scale in a Cafe of
Inftruments, that hath a Right Angle, and true
Sides, or the Square therein, in the Form of a
Carpenter’s, €f¢ for if you apply one Leg of
fuch a Square to any Line, fo as the Angle of
the Square may touch the End of the faid Line,
or any other Point where the Perpendicular is to
be raifed, you may by the other Leg, draw the
Perpendicular. In like manner may you let fall
a Perpendicular from a Point affigned, by ap-
plying one Leg of the Square to the I ine; fo as
the other may touch at the fame Line the
affigned Point, whence you may draw the Per-
pendicular by that Leg that touches the Point.

If the Angle of the Square, be a little Blunt
by Wearing, you muft allow for it when you ap-
ply it to the Point in a Line, and when you
are drawing a Perpendicular, you muft ftop before
you reach the given Line, and then by applying
the Leg of your Square, to that Part of the
Perpendicular already drawn, fo as that Part of
the Leg may pafs clearly over the Line, you
may draw ‘the Perpendicular as exaltly, as if
the Angle had been true. The like Courfe is to
be taken, when a Line is to be croffed by ano
ther drawn quite through it at Right Angles.

6. Every Figure enciofed with 3 Right-linesisa
Triangle, and in the Menfuration thereof, only the
‘Length of the Bafe, and Height of the Perpen-

C 2 dicular
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dicular is confiderable, and any of the Lines may
be made the Bafe, though commonly the longeft
is, and a Line let fall from the oppofite Angle
upon, or made to touch the Bafe in the neareft
Point, is the Perpendicular, and you are not con-
fin'd to any Angle, but may let fall the Perpen-
dicular from what Angle you pleafe, taking the
Line on which it falls for the Bafe.

7. The Area or Conteént of the two Primitive
Right-Lin’d Figures, the Square or Parallelo-
gram and Triangle is found by multiplying the
Length of the Square or Parallelogram by its
Breadth, and the 13:.1& of the Triangle by half
the Perpendicular, or the whole Perpendicular
by half the Bafe, or the whole Bafe by the whole
PEL pendicular, then the half of that laft Produft,
is the Content of the Triangle

And here it may be  worth obferving,
that the Multiplier in any of the Multipli-
cations made ufc of in-cafting up any Menfurati-
on, is an abftraét Nnmber, as well as in all other
Multlplzcatmns whatfoever, which may prevent
the falfe Confequences ufuallv drawn from multi-
plying Feet, c. by Feet, (viz) that of multi-
plying by a contratt Number (as half a Crown
by half a Crown) which is contrary to the Na-
ture of Multiplication, whofe Operations are on-
ly compendious Additions, either of the Multi-
plicands, or {ome Part of it continually to its felf
or its Part.

8. The Parallelogram or Square, being the origi-
nal Figure from wluch are deduced all Compu-
tations, that relate to the cafting up the Con-
tent of a Superficies, a Line drawn from any
Angle therein to its oppofite Angle, may bte di-
vided into two Triangles (which dmdmg Line is
called the Diagonal, as aforefaid) both of
which Triangles taken together, are equal to

the
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the Square or Parallelogram, and one of them e-
qual to half of it, and any manner of Figure that
hath four Sides, whether equal or parallel, or nei-
ther, let it be called a Trapezia-Rhombus, e
is capable of being divided and caft up in the fame
manner.

9. Then any irregular Figure, let it confift of ne-
ver fo many Sides, may be divided by fuch Diago-
nals into a Number of Triangles, ¢, which fe-
parately caft up and added together, their Sum
is the Content of the whole Figure.

10. Andalmoftall Fields to be met with in Sur-
veying, being bounded with a Number of unequal
Lines, we ficft take the Plott thereof by fome In-
ftrument, and lay it down on Paper, and by draw-
ing Liagonal Lines through it, reduce it into
Triangles, {Fe.  Fide Fig. 10.

11. And thefe Triangles or Squares, being meafur-
ed by the Chain of 100 Links, when caft up,
their Content is given in the loweft Denomina-
tion, ( wiz.) fquare Links, as in Figure 10:
15 Chains multiplied by ro Chains, gives 100 {quare
Chains ; or, which is all one, 1000 Links by 1cc0
Links, gives 1.000000 fquare Links in the loweft
Denomination, only making the Links to poflefs
two Places of Figures after the Chains, as 6 Chains
54 Links muft be written 654, without any Point
of Separation between them, and 10 Chains muit
be written rc.oo.

12. Inone fquare Chain, there are rocoo fquare
Links, and 1conco fquare Links in an Acre;
the Chain therefore i1s divided into 100 Parts or
Lengths (iuch as a Link is made to be) on pur-
pofe, that all Cperations may be made in a de-
cuple Manner, and to fave the trouble of Divifion :
For as the Acre is limitted by Statute, this Num-
ber rocooo 1s the Divifor ia the loweft LJenomi-
nation (wiz. ) Links. So if a Ficld contains

3 165432
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1654321 {quare Links, we need not to find the
Number of Acres therein divide it by rooooo,
the {quare Links in one Acre; but according to
the old Rule, when a Divifor confifted of ; and
Cyphers, cut off from the Right-hand, {fo many
Places of Figures of the Dividend, as the Divi-
for hath Cyphers, accounting them the Remain-
der; fo fhall the reft on the left Side be the
Quotient ; fo the five laft Figurcs cut off from
the Right, there are 16 Acres for the Quotient,
the remainder Parts of an Acre. Then by the
known Rules in Decimal Arithmetick (ziz.) mul-
tiplying Decimal Frations by known Parts in the
next inferior Denomination, gives thofe known
Parts in Integers; due regard being had to the
Separation. So 54321, multiplied by 4, the
Roods in an Acre, produces 217284, from which
Produtt cutting off 5 Places of Figures towards
the Right, leaves 2 Roods on the left; and that
Remainder fo cut off, being multiplied by 4o,
produces 6913603 and from this laft Produtt, fe-
parating 5 Places by a Point, gives 6 Poles on the
Left,and the Remainder ;22385 Parts ofa Pole.

From what hath been faid, the general Rule
for cafting up the Content of a Piece of Land
may be given,

General Rule.

Set down the Number of Chains and Links in
the Order of Multiphcation, making the Links
pofies two Places after the Chains; and from
the Produt cut off by a feparating Poine 5 Fi-
gures to the Right-hand, fo thall thofe on the Left
be Acres : Then multiply the five Figures {o
cut off by 4, (the Roods in an Acre) feparating
five Places alfo from that Prodult towards the

Right
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Right Hand ; then the Figures on the left of
the feparating Point are Roods.

Laftly, Multiply this laft Remainder by 40,
(the Poles in a Rood) and feparate five Places to
the Right from that Produé, and the Figures on
the Left thew the Number of Poles.

So in Fig. 1o. the Field ¢ I m o & being divi-
ded into the Triangle 7 m 0o, whofe Bafe 1s
660, and the Perpendicular let fall from the
Angle m, on the Bafe Line 7 o, is 25a2.

Therefore half 660, multiplied by whole 252 ;
or whole 660 by half 2523 or whole 66¢c, by
whole 252, then the half of this laft Produét is the
true Content. Ufe any of thefe Methods,
the Content of the Triangle 7m0 will be 8316¢.

The Diagonal Line / 4 divides the Trapezia
o) ainto two Triongles, / 0 & and / b a,which
might be feparately caft up as the Triangle /mo;
but the quicker Way is, to add the two Perpen-
diculars 0 z and @ » together, and by that Sum
multiply the Line / 4, which is a common Bafe
to both Triangles, and halve the half Produét for
the true Content of the Trapezia. See the fol-
lowing Work.

C 4 Bafe
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Bafe 660=——r1 0 Perp. 290——2z x
Perp.25 2y Perp. 272——0 =
1320 s62  Sum
3300 Bafe 8c0——/4
1320 —
449600
166320
1810 } Produtt
449600

e — =

615920 double Content.

———

Acres —— 3.07960 true Content.

4

Roods 31840
40

Poles 12.73600

Acres Roods Poles Parts of a Pole.

T a0
- & - —-j ...... 2
3 . B s B e 1 Teno00

The Bafe 7 o multiplied by the Perpendicular
an y, produces 166320, which is double the Con-
tent of the Triangle / # o in {quare Links. Alfo
the Perpendicular # x, added to the Perpendi-
cular 0 z, makes the Sum of both 562, which
multiplied by 8oo, the common Bafe to both
Perpendiculars, produces 449600, which is dou-
ble the Content of the Trapezia /v b2 in {quare
Links.

Therefore (for avoiding Fraftions) the double
Content of the Triangle /% 0 166320, added to
the double Content of the Trapezia 70 4 a,

449¢00
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449600 gives 615920 the double Content of the
Yield @/ 7 o0 b in fquare Links, the half of which
(viz.) 307960 is the true Content of the Field
almo b in {quare Links, which reduced into
Acres, {Jc. as before direlted, gives 3 Acres, 12
Poles, and a little above half a Pole, for the
true Content of the Field 27 m o 55 butthe
Parts of a Pole are {feldom regarded.

In the fame manner the Field bedefghi k!
mo, Fig.1o. being divided into Trapezias and
Triangles, add both the Perpendiculars of each
Trapezia together, and by that Sum multiply the
Diagonal or Bafe: Alfo multiply the Bafe of
each Triangle by the Perpendicular, and fet the
Produtt of each Trapezia and Triangle in an or-
derly manner, one under another, and add them
all together into one Sum, the half of which Sum
is the Content of the Field in fquare Lanks,
which reduce into Acres, {F¢. as aforefaid.

But remember to meafure the Bafes and Per-
pendiculars by the fame Scale that the Plott was
laid down by, and contrive to reduce the Field
into as large Trapezias and Triangles as poffible,
for the fewer you make, the exater will the Work
be caft up; and draw the Bafe-lines neat and
{mall, and exaltly from Angle to Angle, and let
the Perpendiculars juft touch the Line, but not
pafs over it, at the neareft Diftance from the
Angle that may be; and for this End a good
Pair of Compailes, and a Diagonal Scale are moft
proper ; and the larger Scale you ufe the better,
if the Compafs of the Plott will admit thereof.

SECI
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SBEIG XN

Shewing bow to make the Plott of any Field
or Euclofure, on the Paper on the Plain Ta-
ble, by going vound the ﬁ?ﬁﬁ’, and taking Off-
fets to the Bounders, &c.

Let Fig. 11. reprefent a Field*to be plotted by
the Plain Table.

Now the former Method of planting the Ta-
ble at one Station or more, in the middle of the
Field, and meafuring from thence the Diftance
to every Angle, is eafieft for a Beginner, but is
not convenicnt in many Cafes; becaufe -he may
be hindred by Firze, Water, {J¢. from meafuring
the Lines to all the Angles ; and in many Fields
where the Fences are as irregular as the Side
¢ ¢ in this Field, he will be obliged to mea-
fure a great Number of fuch Lines.

"I'is therefore beft to plant the Inftrument at
the moft remarkable Angles, and meafure round
the Field, for by this Method, all Sorts of Land
may be meafured (fo the Plan be not too large
for one Sheet of Paper,) either within or with-
out the Plott, as Convenience fhall determine.

Note, This Mark e, always reprefents a Station,
...... a Prick Line reprefents the Station Line,
and a Black Line the Bounder.

Firft fet up a Mark at 4, and draw a Line on
the Table, to reprefent 4 &, in the Field, then
meafure the Diftance to the Hedge from © 20 Links,
which fet from o to £, al{o meafure the Diftance from
® a, to ® b, 840 Links, which fet onthe Line 2 &.

But inftead of ufing a Scale and Compafies,
you may fet on the Diftance by the Plotting

Scale only, fuch as aforementioned, whofe Edge 1s
cham-
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champered, and the Numbers, and Divifions fet
clofe thereto; (being much readier than Com-
paffes, and generally ufed by the beft Surveyors)
each Divifion reprefenting a Chain, being num-
~ bred 1, 2, 3, &F¢. and each of thofe Divifions
being again {ub-divided into ten Parts, one of
which ten Parts reprefents ten Links.

Therefore lay the Edge of this Plotting Scale
clofe to the Line 4 4, the Beginning of the
Numbers coinciding with «, and encreafing to-
wards &, and becaufe the Length ofthe Linea 4,1s
840, make a Mark witha Needle or protratting
Pin againft 840, clofe to the Edge of the Scale.

But if the Number had been 845, ¢ you
nuft guefs at the odd Links, which you may
do by a Scale of ; of an Inch within 2 in an
Hundred, and not miftake, but with a larger
Scale much nearer,

Having drawn the Line 4 2, place the Table
at 4, and lay the Edge of the Index clofe to
the Line 24, and turn the Table about till
you fee the Mark at 4, and there fcrew it faft,
then turn the Line the Index about on 4, till you fee
a mark at ¢, and draw &4 ¢, with the Point of the
Compafles, or a Black-lead Pencil; alfo diret the
Sights to the Barn, and draw the Obfcure Line 4 z,
not regarding its Length, fo it be long enough.

When the Needle hath fettled, take notice
what Divifion in the Box it points to, for to
that Divifion it will point at every Station
through the Plott, if your Work be true, and
the Needle good, as aforefaid ; but becaufe ’tis
not convenient to truft to the Needle when
we can do without it, I fhall here lay down
a furer way to corrett an Krror, before ’tis
communicated to the following Part of the
Work,

In
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In the next place, Meafure the Diftance from
© b, to the Hedge 17 Links, which fet from e
to g, and draw the Bounder f g, alfo meafure
the Diftance from e to b, which fet on the Pa-
per from © to 4, and continue the Bounder fg,
i a Strait Line, as you feec it in the Field.

Remove the Table from 4, and fet up a Staff
with Paper thereon in the Hole, over which
the Center of the Table ftood, as by former Di-
vettions, and meafore from 4, towards ¢, with
the Chain, but when you come over againft the
Bend in the Hedge at 7, meafure the Diftance
from the Chain Line 4 ¢, to that Bend 7 Links,
which fet from the Chain Line 4¢, to /4, and
draw the Bounder 7 4, through A, till it cuts
the Bounder f g, conftituting that Corner of
the Field.

Meafure on to ¢, 620 Links, which fet from
& to ¢; now the Reafon why we made the
Statton 4, fo far from the Corner, is to avoid
Planting the Inftrument too often, for i1f we had
continued the Station Line # 4, into the Corner,
we muft have made another Station at 7, other-
wife we could not fee to the Angle at ¢, for
the fewer Stations we make, the exalter will be
the Work, as aforefaid.

Now in order to examine the Length of 5 o,
and alfo its Pofition in relpe&t of 4 4, do thus:
Plant the Inftrument at ¢, and lay the Index on
the Line £ ¢, and by turning the Inftrument a-
bout, dire{t the Sights to 4, and there fcrew 16
faft ; then turn about the Index on the Point ¢,
towards the Mark at the Angle ¢, in the Field,
and if the Edge does not cut the Point 4, in the
Table, the Line 4 ¢, is falle, either in Pofition
or Length, and therefore mult be correlled be-
jore you proceed.

' The
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The Line & ¢, being truly laid down, and the
Table ftanding at ¢, in the fame Pofition, lay the
Index to the Point ¢, and turn it about thereon,
till the Hair in the Sights cuts the Mark at 4,
and draw the Line ¢ 4, alfo diret the Sights to
the Middle of the Barn, the Index being turn-
ed about on the fame Point ¢, and draw the Ob-
fcure Line ¢ x, crofling the other Obifcure Line
b z, 1o fhall the Point of Interfeftion determine
the Situation of the Barn in the Middle of the
Field, which you may prove by meafuring
on the Ground thereto, from any Part of the
Field.

Next meafure the Diftance from the ¢ at ¢,
to the Hedge 6 Links, which fet from o to %,
and draw the Bounder 7 £, continuing the Line
through £, alfo meafure the Diftance to the other
Hedge ¢ d, frome ¢, 15 Links, which fet offto Z

Remove the Table from ¢, and place a Mark
there, and meafure the Diftance from ¢ to 4,
481 Links, which Diftance fet on the Line ¢4,
then plant the Table at &, and lay the Index on
¢ d, and turn the Table “‘lbDLIt till you fee a Mark
at ¢, and then fcrew the Inftrument faft.

Next, Examine the Length and Pofition of ¢ 4,
in refpe& of & ¢, as before direted, then turn-
ing the Index about on 4, direét the Sights to e,
and draw the Line 4 ¢, and fet off the Diftance
from o4, to the Hedge at # 10 Links, and from
m, draw the Bounding Line =/, continuing it
i’tre:ght through /, till it croffes 7 4, as you fee
it to do it in the Field.

Leave a Mark at 4, and plant the Table at
e, having firft meafured the Length of & ¢, 364
Lmks and fet it on its proper Line from d to 2
on which Line d e, lay.the Index, and turning
the Table about 6ill you {ee the Mark at a’
there ferew it faft, and having proved the Line

rf ‘“3
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d e, to be truly laid down in refpett of ¢ 4, turn
the Index about on e, till you fee the Mark at
a, and draw the Line ¢ 4, which willcut through
the Point at 2, alfo dirett the Sights to the Angle
2, and draw @ p,and to ¢, drawing © ¢, on the Paper.

‘Then meafure with the Chain the Diftances
op, and e@g, fetting thofe Diftances on their
proper Lines, and draw the Bounders p 0, and 7 2.

Now meafure on the Line ¢ 2, and when you
come againft the Bend in the Hedge at 7, mea-
fure the Diftance from the Chain 'Lme ea, to
that Bend 8 Links, which fet on the Pap::r to
7, and draw the- Bounder g¢ 7.

In the fame manner meafuring on the Line ¢ 2,
{et off the Diftances from the Chain Line to the An-
gles in the Bounder s and #, and draw the Bounders
r f, [t andz f, which croffes the Line g f, near f,
and when you have meafured the Line ¢ 4, on
the Ground, you will find it of the fame Length
as that before drawn on the Paper.

If the Diftance from the Station to the Bends
inthe Hedge be great, ’tis the fafeft way to plant
the Center of the Table over the Station Line,
as at w, and laying the Index on the Line
e a, dirett the Sights to e, or 2, by turning the
Table about, and in that Pofition fcrew it faft,
then dire&t the Sights to the Bends in the
fledge as, to [, or z, drawing Lines towards
them, and fetting off the Diftances in the fame
manner as 1s done from o e.

In order to examine the Lengths and Pofitions
of each Linc before you proceed on the next,
if youdon’t think it convenient to leave Marks
at all the Stations round the Field; if you turn
about the Index on the Point, reprefenting the
prefent Station, till you fee any one of the Marks
before laid down, and if the Edge of the Index
cuts that Point on the Paper, your Work is

right;
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right; fo you might have left a Mark at the
Firft Station #, and by that prove the Lengths
and Pofitions of all the other Lines, as well as
by the laft but one you pafied by.

But if you could not fee the Mark at 4, at
all the other Stations, you may make ufe of any
other Mark, as fome Part of the Barn; or you
may fet up a Mark in fome convenient Place,
from whence you can fee all the Angles.

But if the Mark you laft us’d, 1s at too great
a Diftance from you, or lyes almoft in a Strait
Line with that you laft laid down, then ufe
fome other Mark i its Stead, whofe Pofition you
have before found at one of the foregoing Sta-
tions.

Or inftead of a Mark thus fet up, you may
ufc any remarkable Tree, Steeple, . that is
not at too great a Diftance from you, whether it
be in the Land you are then Surveying or not.

How to Meafure an inacceffible Diftance.

Laftly, In the fame manner as you found the
Pofition of the Barn in the middle of the Field,
Fig. 11. you may meafure any other inacceflible
Diftance; fo if the Barn was fo fituated that
you could not come nearer thereto, by reafon of
Water, or other Impediments, than the Line b,
yet you would know its Diftance from 4, or «.

The Inftrument planted at 4, and the Sights
diretted to a Mark at ¢, and alfo to the Barn,
and the Lines 4z, and 4 ¢, drawn on the Pa-
per as before direfted, and the Inftrument re-
moved from 2, and planted at ¢, and the Sights
diretted to a Mark left at &, and alfo to the
Barn, and the Line ¢ », alfo drawn on the Paper,
cutting the other Line & z, then fhall the Point

of
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of InterfeCtion determine the Diftance of the
Barn from % or ¢, which you may find by mea-
furing from ¢ or ¢, or any other Part of the
Line b¢, by the fame Scale with which you
lid down the Line 5e.

But ’tis convenient to make the Stations 4 and
¢, at fuch a Diftance from one another, that the
Angle at the Point of Interfeétion may not be
too Acute, left you be not able to diftingmfh
nicely the Point of Interfeétion.

If Fig. tr. was a Wood, {0 that you could
not meafure the Station Lines within, you may
as well make them on the Qutfide, for the Plott
will be the fame, only the fmall Pieces of Ground
between the Station Lines, and Bounders, are
excluded by the Bounders from being any Part
of the Plott. Particular Direétions in this Cafe
are needlefs; fee the Figure.

When you are about to meafure a Plott of
I.and, and in doubt whether it will lye on one
Sheet of Paper, you may place a Line or two
croffe the Plott, as you walk about to choofe
the moft convenient Stations (reckoning fo ma-
ny Steps to a Chain, as you find by Experience
carries you a Chain’s Length) and thereby guefs
what Scale to make ufe of.

Alfo ’tis convenient to make a particular Re-
mark at the Firft Station in each Field, that
you may readily find it when you come round to
it again, in order to clofe the Plott.

Alfo as foon as you have drawn the Plott of
a Field, ’tis neceflary to write the Name fome-
where in the middle thereof.

There 1s another Way of Plotting a Field by
the Plain T'able (though fcarce fit for Pratice) by
meafuring one Line only, which in fhort is this:

Plant the Table at 4, Fig. 12. and direct the

Sights
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Sights to the feveral Angles round the. Field,
keepmg the Index clofe to the Point 2, and by
the Edge thereof draw a Line towards every
Angle, then place a Staff at «, and plant the Ta-
ble at the other Station &, meafuring the Dif-
tance between the two StdtlﬂnS whmh Diftance
fet on the Line a 4, lay the Index on the Line
b a, and turn the Table about il you fee the
Mark at @, and fix there the Inftrument.

Then Iay the Index to the Point 4, and turn
it about thereon, direfting the Sights to the feve-
ral Angles round the Field as before at #, and
towards every one of them draw a Line, which
will interfe€t the Lines before drawn at 4, " fhall
the Points of Interfeftion determine the Place of
all the Angles round the Field, and Lines drawn
from Point to Point thall give the Bounders of
that Field.

But if you be not very exalt and curious in
drawing the Lines, and alfo, if the Stations are
not contrived in fuch manner as may prevent the
Lines Interfefting onc another at very acute An-
gles you may commit grofs Miftakes.

And here 1t may be obferved in this as well as
any other Cafe of the like Nature, that all Things
that are to be determined by the Interfeétion of
Right Lines are beft determined when . thofe
Lines Interfelt each other neareft Right *'-lngle:,

Therefore when Trianglés laid down by the
Length of their Sides interfetting one another
with acute Angles, the Point determining where
thole Lines interfet, is not fo well determined
as it ought to be.

D CHAP
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G-HoAPe M

Shewing how to Survey d:rz_y- Piece
of Land, by the Theodolste or
Circumferentor, and to protract

the (ame.

e S BC T

=sgl) HE Plain Table is very ufeful for
74| taking the Ground Plott of Buildings,
and meafuring Gardens, or fmall En-
clofures (where the fhortnefs of Lines,
; and Multiplicity of Angles would be
apt to breed Confufion in protrating)) but by
no means fit for furveying large Tratts of Land,
becaufld the leaft Moifture, or Dampnefs in the
Air, makes the Paper not only fink, but run up'
when dry’d again, and thereby the Lines drawn
thercon are diforder’d, making the Content lefs
than it fhould be; and in the leaft Rain or Mift,
the Inftrument becomes altogether ufelefs ; alfo,
when the Plott proves larger than will lye on
one Sheet of Paper, there muft more be pieced
thereto with Glue or Pafte, which wetting only
fome . Parts of the Paper, is liable to the afore-
faid Inconveniencies, neither can feveral Sheets of
THRR ety ehiatavh ik S Pl
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Paper be joyn'd together after the Plott is drawn
thereon, 10 as to meet exaltly, and lye o flat as
it ought to do ; and if to thef¢c Inconveniences be
added the tedioufnefs of compleating the whole
Plott in the Field, when a Surveyor has his
Affiftants about him, that alone might be Objettion
enough to induce any Perfon to make ufe of
fitter Inftruments.

Here follows the Defvription and Ules of a
« New Theodolite, being the moft abfolute

Inftyument  yet  invented  for  Surveying
Land.

If we be not very exalt and curious in mea-
furing the Angles in the Fiecld, the Plott on the
Paper can never be truly laid down ; and if the
Inftrument with which we meafure thefc Angles
be not well fram’d and divided, all the care we
can take in making the Obfervations in the Field
will be to little purpofc; therefore, I thought it
might not be improper firft of all, to give a ge-
neral Defeription of a new Theodolite, which
hath met with a general Applaufe from all Ma-
thematicians that have feen it, and far exceeds
any other Inftrument that hath yet been in-
vented.

- For the Ball and Socket is {0 contriv’d, that
the whole Inftrument may be fet as truly Hori-
zontal, as by the help of any Rack, and with
lefs than a tenth Part of the Trouble and 1ime,
and this in meafuring every Angle is ablolutely
neceffary ; for Inftance, fuppofc we were to mea-
fure an Angle on the fide of an Hill, by one of
the Theodolites as commonly made, and had fet
the Inftrument as near a level as we could by
the Eye, and then proceeded to make an Ob-

D 2 fervation;



36 The Prallical Surveyor.  Chap. 1I.

fervation; i1f then the Limb be out of the Hori-
zon, {uppofe but two Degrees; (and it can fcarce
be fet nearer if fo near, for the Ground being
on a Declivity will deceive us) the Angle thus
meafured will be confiderably falfe 3 for the
Inftrument thus planted on the fide of the Hill,
let the Tellefcope be direlted to the firft Objelt,
and that part of the Limb next your Eye fixed two
Degrees out of the Horizon, and then let the Tellef-
cope or Sights be turn’d round to the other Objett,
and elevated thereto, fuppofe ten Degrees; then
the Index will cuc on the Limb, the Number
expreffing the Angle, ﬁ1p%-fe ninety Degrees ;
now this Angle of ninety Degrees is meafured
above twenty one Minutes falfe, and if the Lines
that form the Angle, happen to be long, this
Error will be very confiderable in regard of the
truc Content of that Piece of Land, and the
Plott can never be expetted to clofe, if the An-
gles be thus meafured ; but in the ufe of this
‘Theodolite, this Inconvenience is remedied, the

Inftrument being (o eafily fet exaltly Horizontal.
There 1s a Quadrant nearly, the Radius of
the Inftrument fo fix’d over the Center, as to
move exaltly in a vertical Circle, within which
is a Spirit level, and over that the Telefcope
fix’d thereto, {0 contriv’d that when the Bubble
refts in the middle of the Spirit-tube, the Ho-
rizontal Hair in the Telefcope will cut an ex-
alt L.evel, and by its Motion in a vertical Cir-
cle, whatever Obje&t this Hair cuts above or be-
low, the true Level, its Elevation or Depreflion
will appear by the faid Quadrant divided and
grav'd for that Purpofe; there is alfo in the Te-
lefcope a vertical Hair to be us’d in the meafur-
ing Horizontal Angles, fo that both the Hori-
zontal and vertical Angles are obferv’d at the fame
time, which is extream Ufeful in laying dmlﬂ.;n
the
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‘he Plotts when the Hynothenufzl are to be re-
luc’d to horizontal Lines.

This Inftrument is well contriv’d for working
with the Needle only ; for as foon as the In-
trument is fet fteady on the Ground ; the Needle
#ill lye in the direftion of the magnetick Meri-
lian, and there be at reft; and then the Point in
‘he Box mark’d with 360, may be brought to
the north End of the Needle, and there fix’d
vithout ftirring the Needle; alfo the Index and
I'elefcope may be mov’d round to any Objzt in
:he fame Manner ; for the Head of the Staff is
made of Brafs, and not liable to fhake as the
mooden ones are, which contributes much to the
rue meafuring of an Angle, and the Index 1s
nov’d round a conical Center, touching the Limb
n three Places at 120 Degrees Diftance, and it
oy much wearing it fhould fhake, that is inftantly
aelp’d by a Screw for that Purpofe; for it the
[ndex grows loofe and fhakes, 1t will not cut the
Minutes on the Limb to any Exaftnefs.

‘The Pin, on which the Needle hangs, is made
of temper’d Steel turn’d and polith’d in the
Lath, and may be taken cut anid put in at Plea-
ure, and is not {crew’d to the Box, but remains
ax’d always in the fame Po(ition, whilft the Box,
[ndex, and Telefcope are mov’d round it, and the
T'elefcope fix’d to an Objeft without ftirring the
Needle, o that an Obfervation may be made both
y the Limb and Needle at the fame Inftant,

And when the Telefcope is direted to an Ob-

eft, the whole Inftrument is fix’d there m fo
rm a Manner, with fmall Power, that the Mo-
ion of the Index when the Telelcope is direlted
o the next, fhall not move the Limb from the
ofition in which it was firit fix’d; which
pther Theodolites is very ditfcult to be done.

3 | D s The
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The whole Inftrument is made very portable
and the Ufes thereof plain and fimple ; one Te
lefcope being apply’d to all the Operations, nei-
ther is any thing to be added or taken from i
when we make ule thereof.

Being thus provided with a good Theodolite
we now proceed to fhew the Manner of ufing 1
in meafuring Land,

The moft material Things to be done in th
Field are two; Firfl, to meafure the Length o
the Lines; and Secondly, the Quantity of th
Angles.

"The manner of meafuring Lines in the Fielc
is already laid down; we now proceced to th
Angles.

SEpel ey e
The Defcription of an Angle.

An Angle is the metting of the two Lines v
a Point ; provided the two Lines fo meetin;
don’t make one ftrait Line, as the Lines 4, ¢
and x, o, Fig. p3. meceting together in the Poin
o, form the Angle 4, o, x.

Angles are meafured by the Arch of a Circl
defcrib’d from the angular Point as a Center ; fi
the Angle 4, 0, x, 15 meafur’d by the Arch ¢
the Circle, Fig. 13. deferib’d from the angula
Point o: The Arch of this Circle that mea
fures the Angle a, o, ¥, being intercepted be
tween the Lines 4, 0, and x 0.

An Angle is faid to be equal to, greater or le}
than another, according as the Arch which me:
fures it contains as many more, or fewer of ¢t
_equal Parts into which the Circle is fuppos’d tok
divided.

g!
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The Circle is divided into 360 Parts or De-
arees, and each Degree into 6o other Parts call’d
Minutes; or fuppos’d to be fo divided, fo that
any Portion of the Circumference is exprefs’d by
the Number of Degrees and Minutes it contains,

’Tis no matter whether the Circle be great or
fmall, for each is fuppos’d to contain 3co0 De-
grees (except that the Minutes are better efti-
mated on a great Circle than a fmall.)

The Line ¢ b, is the Radius of the Circle,
Fig.13. 2, d, is the Diameter, and pafies through
the éenter 0, dividing the Circle into two equal
Parts; the Line z ¢, is the Chord of 60 Lle-
grees joining the Extremities of the Arch ze.

Z o b, 1s a Right angled Triangle, z 0 the
Bafe, o & the Perpendicular, and 5 z the Hypo-
thenufal. Then the Angle z ¢ 5, contains go
Degrees, which is the Meafure of a right Angle.

A4 o x, is an acute Angle, containing lefs than
9o Degrees.

A o0y, is an Obtufe Angle containing more
than 9o Degrees,

"Tis no matter of what Length the Lines of

an Angle be; ’tis their meeting one another in a
Point that forms the Angle, for the Angle z 05,
contains 9o Degrees, and 2 o ¢, contains go De-
grees alfo.
Lkt the Circle Fig. 13. reprefent the Limb of
the Theodolite, and let the Index be brought to
the beginning - of the Numbers at =z, then the
Telefcope which moves therewith, will be- fet
in the Direftion of ¢ #: Now move the Te-
lefcope till it be in the Direttion of ¢ &, {o fhall
the Index on the Limb fhew the Number of
Degrees of the Angle 4 o x.

Let x o, and 0 y, reprefent two Station Lines
i the Field, then the Center of the Theodolite
being planted over the angular Point o,

D4 let
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let the Telefcope be direftted to x, (the Index
being brought to the beginning of the Numbers
on the Limb at ¢) and the Inftrument fix'd there:
Now move the Telefcope till you fee y, fo fhall
the Index fhew the Quality of an Angle «, o, 7,
on the Limb, 119 Degrees.

In working with the Theodolite we only mea-
fure the Length of the Lines, and Quantity of
the Angles in the Field, which we note 1 a
Field-Book for that Purpofe; and by thefe Di-
rettions we may draw the exalt Plan of the Land,
which is call’d Protraéting.

Provide a Field-Book rul’d with three Co-
lumns, in the middle Column infert the Quan-
tity of the Angles, and Length of the Station
Lines; in the outer Columns the Offsetts from
the Station Lines to the Bounders, and on each
Side note the Remarks which you mect with in
the Survey.

o B.C T, Il

Shewing the Ules of the Theodolite in meafuring
the Angles vound any Field or other Piece
of Land.

The Theodolite before mention’d is numbred
on the Limb, from the Left to the Right, and
the Box from the Right to the Left; and there-
fore the Circuit is moit conveniently made (ac-
cording to the common Phrafe) contra folem. i.e.
with the Fences on the right Hand.

Let Fig. 14. reprefent a Field of which a
Plott is defired: Firft, chufe fome convenient
Place therein, to begin the Work as at @, near
the Comner of the Field 4, and fet up a Staff
with a Mark thercon, as a Piecce of Paper, or a

| white
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white Rag, fo that you may plainly fee it at the
next Station ; then lay the Chain in a ftrait Line
from 4 towards 5, having firft fet up a Scaff
at b.

The Chain lying in this Direftion on the Ground,
meafure with the Offset Staff from e, the Di-
ftance to the Hedge 56 Links, and enter in the
middle Column of the Field-Book o, and
in the right Hand Column 56, denoting an Off-
fett laid off from e, 56 Links to the right
Hand of the Station Line.

Meafure forwards on the Station Line 2z,
till you come againft the next Bend in the Hedge,
then let the Chain lye on the Ground in a right
Line between the Stations 4, and 4, and with
the Offset Staff, meafure the Diftance from the
Chain to that Bend in the Hedge 140 Links.

Take notice at what Length of the Station
Line each Offset is laid off 5 as here at the Length
of 540 Links on the Station Line, I lay of an
Offset of 140 Links, therefore in the middle
Column of the Field-Book that reprefents the
Station Line enter 40, and againft it in the
Column on the right Hand, write 140, denoting
that at the Length of 5 Chains 40 Links in the
Station Line, you laid of an Offset to the right
140 Links.

Alfo take Notice that thefe Offsets are to be
meafured from the Station Line to the Hedge
or Bounder, in fuch Manner that the Line repre-
fenting the Offset may ftand at right Angles
with the Chain or Station I.ine, as the Line
o ¢, with -od. Frr g

Here I would advife a young Beginner in this
Art, not only to enter thefe Oblfervations in the
Field-Book, but alfo on a Piece of wafte Paper,
to draw firft a Line that fhall reprefent the pre-
fent Station Line, and then upon that, to fet ﬂ?t‘

e
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the Offsets as he meafures them in the Field,
drawing the Bounders as he goes along, not re-
gardmg the Length of any Line, a reiemblance
of each Line being fufficient ; becanfe the true
Y engths are entered in the Fic!d-Buok; for lay-
ing this Sketch before him, when he protrats
his Work, he will find it an ufeful Inftrultion,
in drawing his Angles inward or outward, and
laying the Corners of the Field in their true Po-
fition, with other little Difficulties to be met
with 1n Praétice ; but when he is accuftom’d to a
right Method of kee ping the Field-Book this
Trouble will be 1p ar’d

I proceed to meafure.; on the Station Line to
the next Bend in the Hedge, and there lay of an
Offset at 8 Chain 26 Links, therefore againft 826
in the middle Column of the Ficld-Book; write
in the next Column on the Right; 36 Links the
Length of the Offset.

"The Hedge continuing ftreight to © 2, meafure
up thereto, and enter the Length in the Field
Book 1120, and meafure the Diftance to the
Hedge 36 Links, which enter in the Column of
Offsets againft 1120, and draw a Lane crofs the
Field-Book.

Now remove the Staff from 4, and caufe it
to be fet up in a convenient Place, as at ¢, then
plant the Center of the Theodolite exa&!y over
the Hole, in which the Staff ftood at 4, by
the help of the String and Plummet, as direted
in the Ufe of the plain Table, m"llﬂl'j” the Staves
of the Inftrument tn fiand firm on the Ground,
then bring the Index to 360 on the Limb, and
turn the whole Inftrument about till the Hair in
the Sights cuts the Staff at 4, and there Screw
it faft, that the Motion of the Index may not
caufe it to flirr from this Pofition ; then turn
the Index about till the Hair in the Telefcope

; cuts
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cats the Staff at ¢, fo fhall the Index fhew
the Quantity of that Angle 4 & ¢, on the
Limb, wiz. 102 Degrees 20 Minutes, which note
in the Ficld-Book for the Quantity of that
Angle.

Now for certainty that you have meafured
this Angle Right, you may turn the Telefcope
back to the Staff at a, *:au:«:)ly if the Hair cuts it
you are right, otherwife not.

Having meafured this Angle, let the Staff be
brought from 4, and place it in the Hole, over
which the Center of the Inftrument was pofited
at 4, but leave fome Remark at 4, that you
may find it again when you come round the
Ficld to clofe the Plott : and lay the Chain from
b, towards ¢, and at @, meafure the Offset to
the Hedge 20 Links, at 236, in the Station Line,
I lay of the Offset 36, at 428 1n the Station
Line, the Offset is ¢92; and at 796 the End of
the Line, the Offset is 30, to the Corner, there-
fore againft 30 in the Column of Offsets, write
Corner, denoting that Offset laid of at Right
Angles from the Station Line, reach’d the Cor-
ner of the Hedge.

Place the Inftrument at ¢, and as before
direted, meafure the Angle b¢d r10 De-
grees 40 Minutes, which note in the Field
Book for the Quantity of the Angle at «.

When you have meafured the Angles, and
made the neceffary Obfervations at each Station
draw a Line crofs the Field Book as you will
fce in the Form thereof, allo take notice that
the Minutes are eftimated by the help of Nonus’s
Invention which can’t be {o well defcrib’d as by
the Sight of the Inftrument; only this may be
faid, that we can thereby eftimate the Quantity
of an Angle to 2 or 3 Minutes, which is as

exact
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exalt as they can be laid down on Paper by the
Protrattor.

Bring the Staff from 4, and fet it as upright
as you can at ¢, and fend another forwards to
d, then meafure on the Line ¢d, and lay
of the Offset to the Comer at 434, and a-
gainft that Offset write Corner in the Field-Book,
and meafure up to 4, entring the Length 468
in the Field-Book.

Plant the Inftrument at 4, and bring the
Index to 360 on the Limb, and turn it about
till the Hair in the Telefcope cuts the Staff at
¢, and there fix the Inftrument, and then di-
reft the Telefcope to ¢, and note the Quantity
of the Angle at 4, which the Index cuts on the
Limb, viz. 230 Degrees so Minutes, which note in
the Field-Book for the Quantity of that Angle.

But no Angle is greater than 180 Degrees,
therefore if you would know the true Quantity of
this Angle, fubtralt 230 Degrees, 50 Minutes,
from 360 Degrees, the Remainder is 1209 De-
grees 1o Minutes, the true Quantity of that
Angle.

Note, When you meet with an outward An-
gle, remember to Mark it in the Fiecld-Book
with =, or fome fuch Mark, as a Direftion
when you come to protraét this Angle; to draw
it outwards as it is in the Field.

In the fame Manner deal with the reft of the
Lines and Angles round the Field, till you come
to Station #, but there is no neceffity to mea-
fure the laft Angle, or the two laft Lines, un-
lefs it be to prove the Truth of the Work, which
indeed 1is convenient.

When the Inftrument was planted at £,
and you had meafured the Quantity of that
Angle, the Inftrument remaining in the fame Po-
fition, if you dire&t the Telefcope to the Tree

n
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in the Middle of the Field, and note the
Degrees, Fc. which the Index cuts on
the Limb, and the fame at g, and note thefe
Degrees, &Fr. in the Field-Book, in the Column
of Remarks, you may protralt the true Situa-

tion of the Iree in refpett of any other Part of
the Field.

See the Form of thefe Obfervations as noted in the
Field-Book.

The
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The Ficld-Book.
<2 2 < ST SR
5 &&% B S | N
S o N
ll e o . 5 G l =
§ 8 =
| . , S
l 4ol |
I | | i 6
1% ‘ 540 i
| $26 | 36
| 1120 36 i
fl I Fl bo2
o
| Angle l 102.20 l
': O i 20
-‘ 33 236 | 36
5 38 92
il 5 ?gg 30 | Corner
1. o
; Angle 1 1040
Corner |
; 463

-----

!__ I | "4-3“4" 30
|
|

| @ 420 20

|:
i

The



Se&. 4.  Thke Prallical Surveyor. 47
The Ficld-Book Continned.
2 § | B |E] §
$ e *ny ey =
5 v G o
R S R
3
[
ﬁﬂag
Argle 79+ 00
R
| Oyl 198
134 |36
296 |33
588 |100]
320 12
A Tree bears fec
from o 6 R
D4 4 Augle 84. 30
38. 30 jrmm--
40 | 120| Corner
2001 24
706 | 16 {I._:arna
Tree bears | 8 &7
from ©7 :
Ggpn udnglez> 0 33|
y74 30 FRL e
380 | 8o
¥ b 648 1404
ek N

The next Thing to be done, is to protra& the
Obfervations made in the Field, Fir. 14. 0 that
the feveral Lines and Angles therein, may be laid

down
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down on Paper of the fame Length, and in the
fame Direttion as in the Field it flf. In propor-
tion as the Scale we make ufe of is to the
Chain.

The Protraftor generally ufed, is a Semicir-
cle, though a whole Circle is better. Numbred and
divided in the fame manner as the Limb of the
"Theodolite, which it fhould always be; the Pro-
tradtor being efteem’d an Epitome of Inftruments.

But becaufe the Degrees on the Protrator,
are 1o much fmaller than thofe on the Limb of
the Theodolite, they can’t be well eftimated
nearer than 1o Minutes; yet if any one will be cu-
rious, he may lay down the Angles on the Pa-
per, to a Minute or two as exallly as they can be
obferved in the Field.

Mr. Ward's Protraltor being commonly ufed
for this Purpofe, is made with an Index to move
on the Center of the Semicircle, which Index is
divided into 2 Parts, fo fram’d, that each may
be the Diagonal of one Degree; o that if the
diftance at the extream Ends be 10 Degrees,
that next the Limb muft be § Degrees, the
Space between the two Limits in each Diagonal
being divided into 6o Parts or Minutes; but
thefe Divifions will be very unequal, being thofe
of the Tangent Line, which fall near Infinite. |

Mzr. Siffon hath removed this Inconveniency, -
by making each Edge the Arch of a great Circle
paffing through the Center of the Protrattor ; the
Space between the firft and laft Divifions being
two Degrees thereof, and is divided into 60
equal Parts or Minutes.

The Reafon depends on the 27 Prop. of the
1d, of Euclid, viz. That the Angle at the Center
of a Circle is double to that at the Circum-

ference.
The
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The fame Perfon hath contrived another Pro-
tradtor, to lay down Minutes without any Index
at all, and therefore preferable to both the
former, becaule ’tis exceeding difficult to make
the Index move exaltly round the Center, and
if it jhakes the leaft that can be, the Inftru-
ment is ufelefs; but this laft 15 made of oné
Piece of Brals, and may be us’d as a common
onc, without ijt:gfudmg the Minutes when Expe-
:;litiun 15 requifite,

It may be thought here are too many Words
fpent about defcribing thefe Protradtors as well
as the Theodolite before mentioned; but if
any one pleafes to confider, that if we be not
very cxalt in meafuring the Angles in the Field,
and laying them down in the f“iI‘HE manner on
Paper, (which is impoffible to be done without
good Inftruments) we fhall commit very great
Miftakes ; for Initance, If I miftake half a De-
gree in the meafuring ‘of an Angle, one of whofe
Sides 1s 20 Chains, the Area or Content of that
Piece of Ground fo left out or added to the
Plott, by drawing this Line in a falfe Pofition,
will be above 23 Poles; and this Error communi-
cated to the following Work, will be very confi-
derable in the whole.

pibcka e s Y

The Manner of Protracting the aforegong
Obfe fffvarfam b

S the Lincs are meafured in the Ficld by

A, the Chain, and the Angles by the Limb of the

Theodolite, fo the Lines are laid down onthe Pa-

per by the Scalg, and the Angles by the Protrattor.

Provide a Skin of Parchment it the Plott is de-

ficed to be on Pdu,hmr:nt, according to the
E large-
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largenels of the Work you are about to lay
down; or if on Paper, let it be large enough to
hold 1111 your Work;, the {trong Cartridge Paper for
this Purpofe is accounted beft by fome Surveyors

Having confidered which way the Plotc will
extend, draw an obfture Line on the Paper to
reprefent the firft Station Line, and mark the
End thereof with e 4, fo fthall that Point re-
prefent the firft Station in the Field , and
clofe to this obfcure Line, lay the edge of your
plotting Scale, the beg,mnmg of the Numbers
coinciding with © ¢, and encreafing towards
the next Station; then lay the Field-Book open
before you, and becaufe the offsets in the firfk
‘Length are taken at the Diftances o, 540, 826,
11205 therefore againft thefe Numbers on the
Scaie, make Marks in the obfcure Line, clofe
‘to the edge of the Scale.

This done, turn the Scale perpendicular to
the obfcure Line, fo that the feveral offsets may
ftand thereon at right Angles as aforefaid, and
apply it fucceflively to thefe feveral Points, and
there Prick off the Length of the feveral offsets
on the fame Side of the obfcure Line as noted
m the Field-Book; fo at o I prick off 56 at
soo, the next Length I prick off 14c, at the
next Pomt, which is at the Length 82¢, I prick
off 36, and at 1120 the End of the Line, I prick
off 26.

Now if Lines are drawn from Point to Point,
they fhall reprefent the Bounders of this Side of
the Field ; and becaufe the Hedges, efpecially in
old Enclofures, are generally in the Form of a
curve rather than ftrait Lines, therefore if you.
draw the Bounders from Point to Point with a
Quiil- Pen with your Hand only, they will be:
more naturally exprefs’d, than if you lay a ftrait
Ruler from Point to Point, (except the Diftan-s

CESs |
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ces are very long, or you take a multitude
of Offsets ;) and to be exact, ’tis fometimes ne-
ceffary to exprefs the Nature of thefe little Irre-
gularities in the Fences, by a Sketch "on one Side
of'the Field-Book ; but if you will be very curi-
ous, you may have an Inftrument in Form of a
Steel-Bow, which by the help of Screws Jmay be
drawn in any curve Form, and by this the
Bounders may be readily drawn.

The Length of the firft Station Line being
1120, mark that Diftance from © 4, with © &,
and let the obfcure Line be produc’d, each way
as long as the Radius of the Protrattor.

Lay the Center of the Protrattor to the Point
® 4, and turn it about thereon, till the Diameter
lyes on the Line © 4, o4, the beginning of
-the Numbers on the Protraltor being laid to-
wards @ 4, contrary to the Theodolite in the
Field.

Hold the Protra&tor clofe down to the Paper
in this Pofition, and becaufe the Angle at &,
is 102 Degrees 20 Minutes, therefore with a
Protralting Pin or Needle, make a Mark againft
102 Digrees 20 Minutes, clofe to the Limb of
the Protrattor, through which Mark from &,
draw the Gbﬁ:ule Line & .

So is the Station Line & ¢, laid down in
the fame Diretion as in the Field, and the¢ An-
gle 2 /¢, the fame.

Lay the Plotting Scale to the obfcure Line
b c, tha beginning of the Numbers coincid-
ing., with the prefent Station, and the Num-
bers encreafing towards the next, then clofe to
the edge thercof againft o, 23¢, 4:8, 796, the
Lenrths where the Oﬁsets were taken, make
I‘-Iarks with the Protralting Pin, ahd twrn the
. Scale perpendicular to the obfeure Line, and
Prick off the feveral Offsets, 20, 36, 925 30
. / B 2 And
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~ And now if Lines are continued from the Fen-
ces before drawn to thefe Offsets, they fhall re-
prefent the Bounders on this Side of the Field.

The Offset at the End of the fecond Station
Line, at ¢, reaches into the Corner, but thofe at 4
muft be continued till they meet one another,
and this might be exprefied in the Field-Book or
Sketch, that you may not miftake the Corner of
the Field.

Lay the Center of the Protraltor to ¢ the

Diameter, held clofe to the Line 4 ¢, and
againft r1o0 Degrees 40 Minutes on the Limb
of the Protraftor, make a Mark, through which
‘draw the Line ¢ 4.
At the Length 434, in this Line lay of the
Offset 30 Links, to which continue the Bounders
before drawn, fo is this Side of the Field fi-
nithed. |

Note, the next Angle at 4, being noted in
the Field Book, 230 Digrees so Minutes, you
muft cither fubtra&t 2°30 5%, from 3°60: ‘oo the
Remander is, 129 Degrees 1o Minutes for the
true Quantity of that Angle; and becaufe ’tis mark-
ed External, it muft be plotted outward, and the
beginming of the Numibers on the Protraftor muft
be laid the contrary way, viz. towards the next
Station.

Or if the Protrator be numbred to 360, on
a Circle concentric to the outward Circle, and
the Numbers on both encreafe the fame way,
(as the Limb of the Theodolite) then the Angle
230 Degrees 5o Minutes, may be pricked off
from the inner Circle.

But if you ufe a circular Protraftor, it may
be laid always one way, wiz. the beginning of
the Numbers towards the laft Station, contrary
to the Theodolite in the Field, and thisin my |
Opinion 1s the beft Way.

: Bus
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But if you ufe a {emicircular Protraltor, ob-
ferve to lay the Diameter on that Line which
brought you to the prefent Station, and to lay
the beginning of the Degrees of the Protrator
towards the laft Station when the Angle is lefs
than ;80 Degrees, but the contrary way when
the Angle is more.

So at 4, lay the Diamegter of the Protraftor
on the Line ¢ 4, the beginning of the Num-
bers being laid the contrary way to ¢, and a-
gainft 230 Degrees so Minutes on the inner Cis-
cle of the Protraétor, make a Mark, through
which draw the Line 4 e.

In the fame manner lay down the Angle at
e, and draw the Line ¢ f, continuing the Bourw
ders as before directed.

When you have marked the Angle at f, let
the Protraltor lye in the fame Pofition, and make
a Mark againft 38 Degrees 30 Minutes, as noted
in the Field-Book for the bearing of the Tree
from that Station, and through that Mark draw
an obfcure Line from f.

Do the fame at g, continuing the obfcure
Line from thence till it crofles that drawn from
f, fo dhall the Interfettion of thele two Lines
determine the Scituation of the Tree in the Mid-
dle of the Field.

In the fame manner may any other inacceflible
Diftance be meafured by the Theodolite.

When you have Marked the Angle at g,
and drawn the Line g 4, it will cut through
the Point 4, and the Length of the Line ¢ 4,
will be the fame as that noted in the Field-
Book, and the Angles at g, and 4, (if you
had meafured it) the fame which proves the
Plott to be truly laid down.

E ; S E:CiB WL,
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T may not be improper to take notice in thlsPhce,

of the Method propofed by fonic Authors,-as
a Proof that the feveral Angles ina Fieldare truly .
meafured, by collelting the Quantities of all the
Angles mto one Sum, and then to multiply 180,
by a Number lels by two than the Number of the
Angles in the Field ; and if the Produét of this
Maultiplication be cqual_f to the total Sum of
the Angles, the Work is concluded to be right.

But thefc two Numbers may  agree, and yet a
‘Miftake may be committed in lnEEtﬁlI'll".I“ the An-

gles; as for Inflance:

Let the Number of Angl¢s in th@ Ficld be 7,
and the Quantities collefted into one Sum be goos
then multipling 180, by a Number lefs by two
than the Number of the Angles, wiz. s the
Prodult is goo, equal to the Sum C}f thf: An-
gles,

Let the true Quantity of the ﬁr{’c Aingle be
160 Degrees; and the true Quantity-of the Se-
cond 9o Degrees ; thefe two Numbers when ad-
ded  together make 3503 but {fuppofé you had
made a  Miftake. in eftimating  the Degrees
on the Inftrument, or noting them inh the Field
Book, and for che - Firft Angle had noted
190 Degrees, -and  for the Sccﬂnd 160 De-
grees, their Sum will ftill, be 3505 {0 that
by this Method you: will notidifcover your Er-
vor; bt lmmﬁtr will be. inferted a Method,
uhmcbv an . Frror. may; be; corretted at every
Btation in the Field before/ we leave it by the
help of the Needle and Limb together, but firft
1 puocﬁed to fhew the Ufe ¢f the Needle only

11'1 fury Pymg Ln-ur
- SECT.
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SYEC.T. VIE
Of the Civcumferentor.

"JHE Circumferentor is an Inftrument ufed. to

meaiure Angles in the Field ; it confifts of a
Box and Needle, fcrewed to the Index with plain
Sights thereon, or inftead of the plain Sights with
a Telefcope mounted over the Box, that may be
either elevated or depreffed to an Objett as there
fhall be occafion; the Index is mov’d by a Ball
gn:ﬁ_ Socket, and fupported by a three legged
T

In Surveying Harbours, Seacoafts, Counties
or large Commons, where the Lines are very long,
or thick over grown Woods, where we may be
forced to make a multitude of Angles, and the
Sight of the two Lines conftruéting the Angle,
may be hindred by the Brufh or Underwood ; in
thefe Cafes the Angles may be meafured fufficiently
exalt by the Needle only, (though better, and
as quick by the Theodolite, as will be fhew’d
- hereafter) yet in furveying Lordthips, Enclofures,
or plain Pafture Liand, (a {fmall piece of which
got or loft is of a confiderable Value, and each
particular Field ought to clefe exaétly) the An-
gles are without doubt more furely meafured by
the Limb of the Theodolite, becaufe the De-
grees in the Box can’t be fo nearly eftimated,
and the Needle is liable to be drawn afide by
fome hidden magnetick Power.

The Pofition or bearing of a Line obferv'd by
the Needle, is exprefled by fuch a Number of
Degrees and Minutes as it is diftant from, or Quan-
tity of the Angle, which that Line makes with
the Meridian.

. E 4 . And
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And if a Perfon wholly unacquainted with the
nfe of this Inftrument, will take the Pains to try
this following Method, it may be an help to
conceive the manner of ufing it n the Field.

Upon a Sheet of Paper let there be drawn
right Lines parallel one to another at any Dif-
ftance, and upon a Table let there be fixed a Pin
with the Point upwards, let the Pin o fixed, be
run through one of the Lmes in the Paper,
and upon the Point of the Pin, let there be put
a Magnetick Needle, let it traverfe about till it
refts of it felfy then turn the Paper about on the
Table till the Needle hangs direftly over the
Line, in which the Pin is placed, which is dif-
_cm'erec_l by fixing the Eye over its center; then
with fealing Wax faften the Paper to the Table
by the four Corners; fo may the Paper be fup-
poled to reprefent the Surface of the Barth, and
the Lines the magnetick Meridian (which mark
at the top with North, and at the bottom with
South.)

For if the Pin be removed into any other of the
Lines, and the Needle be made to traverfe there-
on, it will, when at reft, hang direltly over the
Line in which the Pin is placed, if it be drawn
parallel to the firft Line, over which the Nee-
dle hung when the Paper was fixed.

The Needle then points always to or lyesin
the direttion of the Meridian, by virtue of the
magrietick Power; fo if I had faftened to the
Table a Sheet of blank Paper, and had laid a
Ruler in the fame direfton wu:h the Needle when
at reft,; and had drawn a meridian Line, and
removed the Needle to another part of the
blank Paper, and drawn another fuch a Line by
the direétion of the Needle, that would have hegn
a Parallel, :

When
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When we take an Angle in the Ficld by the.
Needle, the meridian Line is always one fide of
the Angle, and the Hedge Wall or Fence along
which the Telefcope is direfted, is the other fide of
the Angle, and they are {uppofed to meet at
the Center of the Inftrument.

But with the Theodolite, the Angle is formed by
the meeting of the two Lines or Fences themficlves.

Set one Foot of a Pair of Compafles in {fome
one of the Meridians on the Paper, und defcribe
a Circle, then the Line is its Diameter : Divide
this Circle into 360 Degrees, which is eafily
done by the Protrattor, and let the Numbers be-
gin at N. or North, and encreafe to the left,
towards E or Eaft.

Then this Circle reprefents the Box of the In-
ftroment in the Field, and the Line N.S. re-
prefents the Needle.

From the Center of the Circle, draw a long
Line any way at a venture, and imagine this Line
reprefents an Hedge or Station-Line in the Field,
and to find its bearing or Angle that it makes
with the meridian, look what Degreee, e it
cuts on the Circle, for that is the Quantity of
the Angle or Number, exprefling its bearing, coun-
ted from the beginning of the Numbers.

So the Needle ufed in the Ficld points out the
magnetick Meridian, and the Divifions in the
Box mov’d under it meafure the Angle, that
any Line in the Field makes with that Meridian.

The Box of the Circumfecrentor is commonly
numbred from the right to the left ; the Num-
bers beginning at N or North, which is mark’d
alfo with a Flower de luce, and encreafe towards
E or Eaft, and the direttion is to be taken from
the North end of the Needle.

Let it be required to obferve the bearing of
the feveral Station-Lines that encompals the Wood,
Fig. 15. SECT,



58 The Practical Surveyor. ~ Chap. 11,

S E C°F e VAL
The Uje of the Circumferentor in Surveying Land.

Irft plant the Circumferentor at fome conve-
F nient Station as at 2 ; the Flower de luce in the
Box being from you, diret the Sights to a
Mark at the next Station 5, and mark the Di-
vifion which the North end of the Needle points
to in the Box when at reft, which is 260 De-
grees 30 Minutes; therefore note this Number
260 Degrees 30 Minutes in the Field-Book, for
the bearing of the Line 2 .

Obferving former Direftions for removing the
Inftrument from one Station to another, and mea-
furing the Station-Lines and Offsets from thence
to the Bounders as you pafs along the Station-
Lines, let the Inftrument be removed from 4, and
planted at 4, the next Station; then keeping the
Flower de luce in the Box from you turn the In-
ftrument about till the Hair in the Sights cuts a
Mark at the next Station ¢; then will the North
end of the Necdle point to 202 Degrees 12 Mi-
nutes, which note in the Field-Book tor the bear-
ing of the Line & c.

The Inftrument planted at ¢, and the Sights
diretted to d, the bearing of that Line ¢ 4 will
be 331 Degrees 45 Minutes.

In the fame manner proceed to take the bear-
ing of the other Lines round the Wood, obfer-
ving this general Law.
~ To keep the Flower de luce in the Box from
you, and to take the bearing of each Line from
the North end of the Needle.

The Numbers in the Card of fome of thefe Cir-
cumferentors are made to encreafe towards the

right, but thiat before mentioned is beft; for
: when
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when you turn your Inftrument to the Eaftward,
the Needle will hang over the Weftward Divilion
orv the contrary Side.

Inftead of planting the Circumferentor at every
Station m the Field, the Bearings of the feveral
Lines may be taken if it be planted only at every
other Station.

So if the Inftrument had been planted at/2,and
the Flower de luce m the Box kept towards you
when you look back to the Station z, and from
you when you look forwards to the Station ¢, the
Bearings of the Lines ¢ 4, and 4 ¢,, would be the
fame as before obferved; alfo the Bearings of the
Lines ¢ 4, and de, might be obferved at 4, and
e f, and f a, at fy {o that inftead of planting the
Inftrument 6 times, you neced in this cafe plant
it but 3 times, which faves fome Labour.

But {ince you muft go along every Station
Line, to mealure it or fee it mealured, the trou-
ble of fetting down the Inftrument is not very
great, and then alfo yon may examine the Bear-
g of each Line as you go along; and if you
fufpett an Error in the Work by the Needles be-
ing atted on by fome hidden magnetick Power,
or from your own Miitake, in obferving the De-
grees that the Necdle points to, you may corrett
fuch Error at the next Station before you proceed.

As when the Inftrument was planted at 2, and
the Sights diretted to 4, the Flower de luce from
you, the North end of the Needle pointed
to 260 Degrees 30 Minutes ; now being come to
b, direét the Sights back to a Mark at 4, keeping
the Flower-de-luce towards you : So thall the North
end of the Needle Point to 260 Degrees, 30 Mi-
nutes, as before at 2, and then you may be fure
the bearing of the Line 24, is truly obferved.

But if the Needle doth not point to the fame
number of Degrees, . there hath been Efome

: Iror
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Error in that Obfervation, which muft be cor-
refted before you proceed.

If you have a fufpicion that the Needle doth
not play well, when the Inftrument is planted at

Station, as at #, dirett the Sights to the
Mark at b, and note the Degrees, 3¢ pointed
the Needle in a piece of wafte Paper ;
then with a clean Knife, Key, or any bit of po-
lifhi’d  Steel, that hath touched a Loaditone,
move the Needle by applying it to the Box, and
examine when - it hath fettled again what De-
grees it then Points at, the Sights being fhill di-
retted to the preceding Mark at 45 and it the
Degrees are the fame, they may be entred in
the Field-Book, but if not, the Cap and Pin
muft be cleanfed with fome brown Paper and
a little Putty, and thereby freed from fuch Duit
or Dampnefs that hath gotten to it; if after all
the Needle does not play freely, place in the Box
another Pin, or ufe another Needle, or do both,
and thefe “ieceﬂlmas a Survt:vﬂr ought to have in
his Pocket while he is in the Field.

If you would meafure the Quantity of any
Angle by the Needle, place the Inftrument at
the angular Point, and take the Bearing of the
two Lmes conftrulting that Angle, and {ubtraét-
ing the leffer out of the greater, the Remainder
is the Quantity of that Angle, if lefs than 180
Pegrees, but if the Remainder is greater than
180 Degrees, fubtraft it out of 360 Degrees,
and that laft Remainder is the Angle.

Jhe manner of entring the Offsets in the
Field-Book, is before fhewn in the ufe of the
Theodolite ; it will be fufficient in this place, co
infert the Bearing of each Line or Quantity of
the Angle, which each makes with the Meridian,
together with their Lengths, in order to protraét

or'lay them down on the Paper Plott of the
fame
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fame Length and in the fame Direftion as in
the Field. Fide Fig. x5.

SE € T IX

The manner of Protralting the aforegoing
Obfervations wmade by the Circumferentors

DY »
o a2
a = a
G
a b, 260 3o 1242 Firft, draw Lines
by G5 ric2924i1 18 iorz parallel to one ano-
¢ d, 331 45——1050 ther quite through the
d e 59 oc=——=1428 defigned Draught, at
& Ty s a2 o 1y 645 Diftances not exceed-
.-ty - A58 130 1806 ing the Breadth of the

diametrical Part of your

Protrator, as in Fig. 15, and mark them with N,
and S, for North and South ; then confidering
which way the Plott will extend, aflign a Point
in fome one of the parallel Lines, to reprefent
the firft Station n the Field, as at «, to which
Point lay the Center of the Protrattor, and by
the help of the Divifions continued beyond the
Ends of the Diameter of the Protraltor, lay
the Diameter upon, or parallel to thofe North
and South Lines; the beginning of the Numbers
on the Protraltor towards that part of the Line
mark’d with N, or Northwards, when the De-
grees are fewer than 180, but Southwards when
more; the Protrattor thus placed, look in the
Field-Book for the Bearing of the firft Line
a b, which is 260 Degrees 0 Minutes; there-
fore with the beginning of the Numbers on the
Protraltor towards /; clofé to the Limb againt
260 Degrees 3o Minutes make 2 Mark, and
through
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through that Mark from the affigned Point at
a, draw alLine # /4, onwhich Linefet 12 Chains
42 Links, as noted in the Field-Book.

So will the Line @ 4, on the Paper, have a
Bearing like to that, which you obferved the
Line 2 4 to have in the Field, in refpett of the
Meridian, but the Protraltor to 'lay down thefe
Obfervations muft be numbred contrary to the
Box of the Circumferator; and if it be a Semi-
circle it muft be numbred, firft to 180, and then
on the inner Circle whofe Numbers muft en-
creafe the fame way as the outer Circle to 360,
and the Bearings greater than 18c, are pricked
off from this inner Circle, and the beginning of
the Numbers muft be laid Northward or South-
ward as the Degrees of Bearing arc more or lefs
than 18035 but if your Protraftor be a whole Cir-
cle, the beginning of the Numbers may be kept
always one way, as the Numbers of the Circum-
ferentor were in the Field, (the Protrattor being
an Epitome of the Inftrument you make ufe of
in the Field) but the Diameter muft be always
laid upon a Parallel to the meridian Lines, and
may be mark’d with N § at the Ends as a -
reftion to keep it in its true Pofition.

Having made the Line 2 b of its true Length
and Pofition, the next thing to be done is to lay
of the Offsets therefrom, which gives the Boun-
ders of that fide of the Wood, Fig. 15.

Lay the Center of the Protrattor to the Point
b, and becaufe the Bearing of the Line 4 ¢, is
more than 180, lay the beginning of the Numbers
of the Semicircular Protraftor towards §, and
againft 202 Dcgrees 12 Minutes, make a Mark,
through which Mark from &, draw the Line 4,
fetting of the Offsets therefrom, and draw the
Bounders of that fide of the Wood. I

0
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In the fame manner lay down the other Lines
cd,de,ef, and f a; fo will the Line f 4, cut
through the Point 2, and be of the fame Length
on the Plot as that meafured in the Field, if
the Obfervations be truly made.

Then if you drew the Station-Lines, and Off-
fets with a black-lead Pencil, and the Bounders
with Ink; you may with a piece of Bread rub
off thofe Lings, {o fhall the true Bounders of the
Wood only remain, which gives the exat Fi-
gure thereof.

b BT X

The manner of cafting up the [mali irvegular

Pieces of Ground, wbhich lye between the
Station Lines and Hedges.

¥ T very rarely happens that the fides of a
1 Field are all ftrait Lines, and therefore any
lethod for meafuring them from one or more
Stations in the Middle, can feldom be put in
Praftice; the beft way being to go round, and
meafure the feveral Angles from Stations near the
Bounders, but at fuch a Diftance from thence
that we may fee clearly from one Station to ano-
ther, and have plammn Ground to meafure the
Diftances, free from the Incumbrance of bruthwood,
T'rees, {Je. 1o fhall the greateft Quantity of the
Land be included between the regular Station-
Lines, which is caft up as before direfted by di-
viding the fame into the largeft Trapezias and
Ariangles that may be, and meafuring the Bafes
and Perpendiculars by the fame Scale that the

Plott was laid down by. |
But in order to caft up the fmall irregular
Pieces comprehended between the Station-Lines
and Bounder; if youreduce them into "I'riangles,
{5
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&e. as they will be a great many in Number, fo
you will very much err in laying of them down
firft, and taking them off afterwards, efpecially if
the Scale you protratt by, be very imal! where
10 or 12 Links of a Chain is hardly to "be efti-
mated though the Scale be well divided, and
the Points of the Compafies very fine: For the
removal of this Inconvenience, I fhall here thew
a way whereby you may caft up thefe {mall
Quantities, let the Scale be never fo fmall, as ex-
altly as any of the greater parts of the Field.

Suppof-z the {fmall irregular Pieces between the
Station-Lines and Bounders, F7g. 14, were to be
cait up.

Firft lay the Ficld-Book before you, where
you will find the Length of the firft  Offset
(as meafured in the I*aeld with your Offset Staff)
from ® 1 at @, to be 56 Links, and the fecond
at s40, in the Chain-Line 14c, forming the
fmall Trapezia, o, Vide Fig. 16.

Now if you add the Offset 56 to the next
140, the Sum is 196, the half of which is 98,
the equated Breadth ; multiply the Length 540
by 9%, the Produét is 52920, the content of the
Trapezia, 2, in fquare Links.

Add 140 to 36, the Sum is 17¢, the half
Sum -88, fubtraét s4o0 from 824, the Remainder
is 286, the I.ength ofthe T'rapezia, &; there-
fore mul*nphf 286 by 88, the Produtt is 25162,
the Content of the fimall Trapezia, &.

Subtrat 826 from 1120, the Remainder 1s
294, the Length of ¢; and becaufe both the
Offsets are alike, multi th 204 by 36, the
Length of the perpendicular Offset, the Pro-
dut .is 10584, the Content of the {mall
Picce, .

In the fame manner deal with the reft of

thefe fmall Picces round the Field, and fet dm;.rn
the



Se@. 10.  The Prattical Surveyot: 65,

the Produt of each in an orderly manner one
under another; 0 fhall the Sum give the exat
Content of thefc fmall Pieces, which added to
that within the Station Lines, gives the true
Content of the Kield in fquare Links, which re-
duce into Acres, {c. as before direéted.

Note, The Performance of this being tedious;
I fhall in the next Chapter lay down a more
Prattical Method for cafting up thf:‘: Content of
any Piece of Land,

E CH AP III
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Lo L. SHE

Shewing the Ule of the Theodolite
in Surveying Land by the belp of
the Needle and Limb together.

SECT, |

this Method of Surveying Land,
=@k the Angle which every Line makes
Pl with the Meridian is meafured by the

@l Limb of the Theodolite, and there-
= fore much preferable to that before
mentioned in the aforegoing Chapter by the Nee=
dle only, becaufe the Degrees and Minutes are
better eftimated on the Limb of the Inftrument
than ’tis poffible they fhould be in the Box of
the Circumferentor; and this gives the Theodo=-
lite the preference to any other Inftrument, be-
caufe we can work by the Limb only, without
regarding the Needle at all ; but if it be more con-
venient to make ufe of the Needle, we may do
it in the following manner, being the moft exact
and abfolute Method yet known for Surveying
farge and fpacious Trallts of Land.

For the Needle being obferved to play well,
when it hath fettled in the diretion of the Meri-
dian and is at reft, the Box may be moved round
the fixed Center by turning the Index on the
Limb and the Point mark’d with 360 in the Box,
brought direttly againft the north End of the
: ? ' Needle:

P

—
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Needle, with greater Exatnefs than a Degree, and
its Parts can be eftimated in any other Part of
the Box; befides we have this Advantage which
is very confiderable, that we can make ufe of a
fhort light Needle whofe fri¢tion being lefs, plays
better than a longer and heavier.

Let the Lines 0 4, b ¢, de, f, in Fig. 17. réa
prefent the Station Lines near the Bounders of a
Field ; then the Angle which each makes with the
Meridian may be obferved in the following man-
ner.

Firft, having fet up a Mark at o, Meafure for-
wards with the Chain on the Line 0 2 to 2
600 .Lin]{S.

Plant the Inftrument at 4, and bring the Index
to 360 on the Limb, and turn the whole Inftru-
ment about (whilft the Needle hangs in the di-
retion of the Meridian) till 360 in the Box is
brought direétly againft the north End of the
Needle, and there fix the Inftrument, then is the
Telefcope fet in the direftion of the Meridian
alfo; and in this Pofition is the Inftrument to
be planted at every Station.

Now turn about the Index till the Hair in the
Telefcope cuts the Mark left at o, and note in
the Field Book the Degrees and Minutes which
the Index cuts on the Limb, viz. 207 Degrees
20 Minutes, being the Quantity of the Angle
which the Line # 0 makes with the Meridian.

Remove the Inftrument from a, leaving a Mark
at that Station and proceed with the Chain
to b, and there plant the Inftrument, then bring
the Index to 360 on the Limb, and 360 in the
Box exaétly to the north End of the Needle as
aforefaid, and dirett the Telefcope to the Mark
left at 2, and note the Degrees and Minutes cut
on the Limb by the Index, viz. 285 Degrees 10
Minutes, which is the bearing of ¢ 4 or Quan-

F . tity
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tity of the Angle which that Line makes with
the Meridian.

It would be Tautology to repeat the manner
of meafuring the other Lines and Angles in this
Figure, but obferve that when the Inftrument is
fixed in the direftion of the Meridian, we fre-
quently obferve the Needle by moving it from
the Point at 360 with a Knife, (¢ then if it
{wings backward and forward fieely without jog-
ging or ftopping, and fettles again to 360 exadtly;
we may conclude the Inftrument is right in the
diretion of the Meridian to make an Obfer-
vation.

If you fufpett the Needle to be atted upon by
fome hidden magnetick Power , as when you are
Surveying in mountainous Lands, where there
may poflibly be Iron Mines in the Earth, which
will attralt the Needle, you may obferve whe-
ther or no it be drawn afide in the following
Manner.

As when the Inftrument was planted at e, the
North End of the Needle pointing to 360 in the
Box; after the bearing of e 4 was noted, dirett
the Tellefcope forwards to f, and note the Angle
which the Index cuts on the Limb ; wviz. 200°
5o, then the In{trument being planted at £, becaufe
the bearing of ¢ f, obferved at e, is more than 180°;
fubftra& 180 there-from and to the Remainder
2‘0 5’0 on the Limb, fet the Index exaétly ; but
if the bearing of e f had been lefs than 180, add
180 thereto, and to that Number, being the Index
on the Limb, now turn about the whole Inftrument
tillthe Hair cuts the Staff left at e, and then, if the
North End of the Needle points to 360, as at
the laft Station, the Bearing of that Line is truly
obferved.

For
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For the magnetick Power that attrats the Nee-
dle, being fuppofed at a great Diftance, the Di-
reftion on fuch a Piece of Land as is commonly
furveyed by the Theodolite, will be the fame :
But if the attrative Power be near the Inftru-
ment, the Needle will incline thereto,

Now follows the manner of protratting thefe
Obfervations,

Lines Links * Sta. Deg. Min.

@y, 0, 600 @ 207 20

bya, 500 =— b, 285 10
¢, by 1000 = ¢, 190 00
dy €y 500 ——— d, 91 5§
¢, dy 500 ——— €, 125 20
[y €5 1600 ——— f, 2050
0y f5 500 —=—— 0, 289 15
SoEe . Tl

A new Method of protrofting any Obferva-
tions made in the Field by the Needle.

Y which a Plan may be drawn on the Paper

from one Meridian only, and all the Angles
therein laid down by once applying the Protrator
to that Meridian by the help of a parallel Ruler,
being very exalt and expeditious.

Provide a circular Protrattor, whofe Numbers
encreafe the fame way as on the Limb of the
Theodolite, and a parallel Ruler of a conveni-
ent Length, then draw a Right-line N S, Fig. 17,
(with a black lead Pencil) for a Meridian, and
~ affign a Point therein, as at o, to which Point
apply the Center of the Protraftor, and turn it
about till the Diameter lyes on the Line N §;
with 180 towards N, (that part of the Limb

F3 il
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of the Theodolite being always kept Northward
of the Field.)

The Protrattor held in this Pofition, lay the
Ficld Book before you, and againft 207 Degrees
20 Minutes, the bearing of the Firft Line 2 o
clofe to the Limb of the Protraftor, make a Mark
with the protratting Pin or Needle, and clofe to
that Mark write # with a black lead Pencil.

Hold the Protraftor in the fame Pofition,
and againft 285 Pegrees 1o Minutes, the bear-
ing of the next Line 2/ «, make a Mark with
the protralting Pin, and clofe to that Mark fet 2.

In the fame manner keeping the Diameter of
the Protrattor clofe to the Meridian as it was at
firft laid; make a Prick with the protratting
Pin, clofe to the Limb of the Protraftor, againft
the bearing of cach refpeftive L.ine as noted in
the Field Book, and clofe to each Prick fet the
Letter or Number of that Line; fo againft 190
Degrees the bearing at ¢, make a Prick and write
¢, againft 91 Degrees 55 Minutes write 4, againft
125 Degrees 20 Minutes write e, {5c. Fide Fig. 17.

Having mark’d the bearing of each Line round
the Protrator, lay it afide, and apply the edge
of your plotting Scale to ¢ at the Center, and
¢ mark’d by the Limb of the Protraltor; the
beginning of the Numbers coinciding with o,
and encreafing towards 4, and prick off 6 Chains
the Length of the Line ¢ 2, and with Ink draw
the Linc 0z a.

Lay the parallel Ruler to the prick’d Line
P 0br, fo that the edge cuts the central Point
at 0, and the Point at 4, as mark’d by the Limb
of the Protrator ; and move it parallel till the
Edge cuts the Point at 2 in the Line pabdr,
and with the Point of your Compafies draw the
occult Line p a4 » by the Edge of the parallel
Ruler; then becaufc the Length of the Line
iy | i a b
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2 b is 5 Chains, lay the plotting Scale to 4
and Prick off 5 Chains, and draw the Linc z 4.

When you had drawn the occult Line paér,
through the Point 4, you might fet a4 thereon
towards p as well as towards #; but if you ob-
ferve in what Diretion the Letter 4, as mark’d by
the Limb of the Protraftor, ftands from the
central Point ¢, in the fame direttion muft the
Line 2 4 be {et from the Station Point «; allo
when the Ruler is laid to the Station 4, you
cannot be at a lofS whether you fhould draw
the Line 4 ¢ upwards or downwards, if you ob-
Aerve in what direftion the Letter ¢ ftands from
the central Point o therefore in the fame Di-
retion draw 4 ¢ from b, or the Angles mark’d
external in the IField Book will be a fufficient
Direltion.

Lay the parallel Ruler to the central Pont o,
and the Malk at ¢, and move it parallel in that
Diretion, till the Edge cuts the Point 4 at the
end of the Line 4 b, and by the Edge of the
parallel Ruler, draw an occult Line, {etting there-
on from %2 10 Chains, and draw thc Line &¢.

Again lay the Edge of the parallel Ruler to
the Point at the Center ¢, and to the Mark at
d, and move it up to ¢, and draw ¢ 4.

In the fame manner deal with the other Lines
and Angles, 10 fhall the laft Line f o cut through
the Point o, and its Length be 5 Chains, as
noted in the Field Book, which proves the Plott
to be truly laid down.

In thefe Obfervations the Station Lines only
are inferted, the Offsets from thence to the
Bounders arc omitted, the manner of plotting
them being already laid down before.

When the Bounders of the Field are drawn,
and the Name thereof entred in the middle of

the Plott, you may with a picce of Bread rub
F 4 Crif



72 The Praftical Surveyor.  Chap. 111

off the Marks that were made with the Pencil
round the Edge of the Protrattor and meridian
Line, fo will the Plott be ready for cafting up.

But if feveral Fields are to be plotted to-
gether, you muft draw a Line through the firft
Station Point in each, parallel to the Meridian
in the firft Plott, from which the Plott of each
Yield may be laid down in the fame manner as
£ig. 17.

%bferve, neither the Circle nor Figures, ex-
prefling the Angle which each Line makes with
the Meridian, are ufed in Praltice, though in-
ferted in the Scheme to demonftrate the Nature
of the Work ; alfo if you lay the Edge of the
thin plotting Scale clofe to the Edge of the pa-
rallel Ruler, and move it forwards on the Paper
with the parallel Ruler, till the Edge of the
Scale cuts the Point at @, and bring the begin-
ning of the Numbers on the Scale to the Point
a, you may draw the Line 24 by the Edge of
the Scale held in that Pofition to sco, the Length
of the Line without drawing any other but the
Station Line it felf.

S'E C Too 1l

A New Method of calculating or cafting up
the Avea of a Plott of Land in Acres, &c.

£ Q Ccording to the Rules before mentioned in
Chap. 1. the whole Plott muft be reduced

into Trapezias and Triangles, and the Length of
each Bafe and Perpendicular meafured by the Scale;,
but fince it 1s often neceflary to lay down the
Plott by a fmall one, as § of an Inch or lefs;
if you err 8 or 1o Links in taking off the
Length of the Bafes and Perpendiculars (which
may ecafily happen if the Lines be not drawn
very
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very neat and {mall) and there being feveral fuch
Bafes and Perpendiculars, the Error may be
confiderable in the whole Plott, and then alfothe
Bafe and Perpendicular of each of thefe Triangles
muft be multiplied together feverally, and their
Produts added together for the whole Content.

Whereas by this Method the whole Plott,
(let it confift of many Sides or few) is caft up
by applying the Scale but to one Bafe and one
Perpendicular, and confequently by one Multi-
plication, and the Truth of the Work is demon-
ftrated by the firft Theorem in Chap. 1. viz.
‘That Parallelograms (and confequently I'riangles)
conftituted upon the {ame Bafe, and between the
fame Parallels are equal.

Let the four-fided Figure 4 bcd, Fig. 18. be
reduced to a Triangle, whofe Area fhall be e-
qual to that of the four-fided Figure.

Firft extend one of the Sides as ¢ d, then
lay the parallel Ruler to the Points 2 and 4,
and move it parallel till the Edge cuts the Point
b, then by the fame Edge make a Mark in the
extended Line ¢ 4 at ¢: Laftly laya ftrait Ru-
ler to the Points ¢ and 4, and draw the Line
¢ a, o fhall the Areca of the Triangle 4 ce,
be equal to the Area of the four-fided Figure
ab cd.

For the Triangles 4 0 e, and 4 04, having
Bafes of the fame Length, and lying between
the fame Parallels are evidently equal; then if
the Triangle 4 0 2 is left out of the four-fided
Figure ¢ bcd, and the Triangle 4 o ¢, taken in,
and the Areas of thefe two Triangles being e-
qual; it follows, that fuch an equal Quantity
of Space is left out in one part of the Figure
as is taken in on the other, and the Arca muft
ftill be the fame,
: Again
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Again, let Fig. 19. be reduced into a Fri-
le.

Firft extend the Line fo, and apply the pa-
' rallel Ruler to the Pomts ¢ and 4, and move it
up parallel to the Point 4, and where the Edge
cuts thﬂ extended Line f o, make 2 Mark at g,
then lay the Ruler to the Point g and ¢, and
move it up to 4, and make a Mark in the ex-
tended Line or Bale at A.

Lay the Ruler to the Points 4 and 4, and
move it to ¢, then make a Prick in the Bafc at 7.

Lay the Ruler to the Points 7 and ¢, and move
it to 4, and make a Mark in the Bale at 4.

Laftly draw the Line ke, o thall this feven-
fided Figure be reduced to a three-fided one
whofe Areas are equal, fo may the Iriangle fe £
be caft up by one Multiplication only.

But Note, inftead of laying the Ruler to the
Points 7 and ¢, if you had lad it to 4 f, and
moved it up to ¢, and drawn the Line z 4, the
Friangle z 447, would have contained the ﬂame
Area as f e k, and this often 1s neceflary to p
vent the Sides of the reduced Tri angle bmng ex-
tended too long, and making the Angles thereof
too acute.

Apply the fame Scale by which the Plott was
laid 'down to the Bafe, and meafure its Length,
alfo meafure the Lanth of the Perpendicular ;
multiply thefe two Sums tt}gethEr the half Of
their Produét is the Content of the Piﬂtt in fquare
f.inks, which reduce into Acres, €9¢. as before
direted.

Alfo obferve that we commonly chufe to ex-
tend one of the fhorteft Sides of the Plott to be
the Bafe of the Triangle, as the Side fo which
we draw with a black lead Pencil as o £, as well
as ke, id, or zd, and rub em off again with a

I’u.ce Ui Br{:ad as foon as the Content of the
| I'lf:ld
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Field is entred with its Name in the middie
thereof. :
If in ufing the parallel Ruler at the firft Tryals
you find it apt to {lip on the Paper, which you
may do if you be not very careful to hold it
clofc down thereto, that Inconvenience may be
prevented, if you make ufe of three fmall Pins
or Needles, thus: :Stick the three Pins in the
three Firft Angles, as at o, 4, and 4, then apply
one of the inner Edges of the parallel Ruler, to
the firft and third ¢ and 4, and move the other
inner Edge to the Second at o, take out the Pin
at the Second, and put it in the Bafée or Line
extended where the Ruler cuts it as at g; again
lay the Ruler to this Pin at g, and to another
at the Fourth Angle at ¢, and move the Ruler
to the Fifth Angle at 4, take out the Pin at 4,
and ftick it in the Bafe at 5, and proceed in
this mamner with the reft till the Plott is re-

duced.

o I R e o

Shewing how to reduce the wregular Boun-
ders of a Field to flrait  Lines, in order
to find the Area theredf.

ET abcdefghik, Fig ro. reprefent the
Boundersof a P:E:Id whofe Content is defired.
Firft, produce fome one of the longeft Sides
as 7k, then lay the parallel Ruler from the An-
gle 7 tu g, the next but one, and move it up to
the Point %, and where it cuts the Line pro-
duced, make a Mark at », and draw the ftrait
Line » g, and it will reduce that Side of the Fi-
gure bounded by the two Lines7 b, and b g, to
another bounded by 7 g one Line only, :
& n
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In like manner » ¢ being produced, and the
parallel Ruler laid from g to ¢, and moved up to
the Angle £, the Edge cuts the extended Line 7 Zs
at y; becondly, lay the Ruler from y to 4, and
move it up to e, it cuts the extended Line ¢ §
at z; Thirdly, lay the Ruler from z to ¢, an
move it up to 4, and where it cuts the extended
Line » g, make a Mark at x; Laftly, draw the
itrait Line y ¢, fo fhall the Side g ¢ which con-
fifted of the four Lines g f, fe, ¢d, and d¢, be
reducedrto the Side y ¢ confifting of one Line
anly, and in like manner might we proceed, 1if
the Lines were never {0 many; fo may the ten-
fided Figure be reduced to a four-fided one,
and then to a Triangle which may be caft up by
one Multiplication only.

This is the fame Methnd before laid down for
reducing a many fided Figure to a Triangle,
but if you have not a parallel Rule, do thus :

Having produc’d the Side £ 7, lay the Edge of
a ftrait Ruler from 7 to g, then take with
a pair of Compaffes the Diftance from 4 to the
Edge of the Ruler, and with this Diftance let
one Point of the Compafles move gently clofe to
the Ruler, while the other traces out a Line
parallel to it, and croffes £ 7 at », and draw » g
as before.

In the fame manner deal with the other Sides,
ufing the Compafies in this manner inftead of a
parallel Ruler.

Provide a plate of thin Brafs in form of an
Arch of a Circle, near whofe ends let there be
dril’d fmall Holes, through which ftring it with
a very fine Hair; and then an Hedge as g ¢,
Fig. 20. bends in and out in feveral Places, and
thole Bends contain very fmall Spaces; lay the
Hair over it length-ways, {0 that the Quantities

cut off from the Figure thereby, may be equal
to
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to thofe added to it, and with a protralting Pin
near the ends of the Hair, make two Marks,
through which, draw a ftrait Line, and fo will
this irregular Side be reduced to a regular one;
and here it may be obferv’d that in very fmall
Bends by the Eye, you may judge better than
by the Compaffes.

But if Hedges confift of large Curvatures,
chufe out fuch Points, and fo many of them that
Right-lines drawn from Point to Point may vary
the Quantity by fuch Quantities only as may

be rejetted, and herecin the Hair will be a Rea-
dy Affiftance

SHEFCHT NN

The manner of reducing bypothenufal to hori-
zontal Lines.

HEN we meet with an Hill in Surveying a

Piece of Land; we can only meafure the
hypothenufal or flope Lines thereof, on the Superfi-
cies of the Hill, which being confiderably lon-
ger then the Bafe or level Lines on which the
Hill is fituated, as the Lines 24, 4 ¢, Fig. 21.
are longer than @0, oc¢, therefore when we plott
this Hill (becaufe we cannot make a convex Su-
perficies upon a piece of plain Paper) we muft re-
duce the hypothenufal to horizontal, Lines that
all the Lines in the Plott may bec laid down
alike 1n Plano.

For the Lines of level only muft be exprefs’d
in a Plott; that every Field therein may lye in
its true Situation; for if 24, and ¢, were laid
down on Paper as meafured in the Field, they
would reach to 4, and not only thruft the next
Hedge out of its true Pofition, but alfo take up

a great
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a great Space in the next Field, making that too
little.

Let Fig. 2r1. reprefent an Hill; at the foot of
which the Theodolite is planted, which being
fet level in order to meafure the Angle at 4, the
Telefcope when direfted towards 4, at the top
of the Hill, cuts the Ground ; therefore take the
Pin out of the Quadrant, and elevate the Telef-
cope to the Mark at 4, (which muft be fet the
fame Diftance from the Ground as the Telefcope
is) and when the Hair cuts the Mark at 4, the
Index fhews the horizontal Angle on the Limb,
and the Quadrant the Angle of Elevation Zao,
25 Degrees 5o Minutes both at the fame time,
which note in the Field Book one over againft
the other.

The Inftrument removed from ¢, and planted
level on the top of the Hill at 4, the Telelcope
when direfted towards ¢, cuts the FElement,
therefore take out the Pin from the Quadrant, and
deprefs the Tellefcope €0 the Mark at ¢, and then
the Quadrant will cut 21 Degrees 34 Minutes,
and the Length of 4 4, as mealured up the Hill,
by the Chain is 1200 Links,and b¢ 1416.

In order therefore to plott thefe Obfervations,
firft, draw the Right-lincz 4, but do not fet the
Length 1200 Links thereon, becaufe the Angle
of Elevation is noted in the Field Book againft
the horizontal Angle, which fhews that this Line
is to be reduced to a Level; therefore lay the
Center of the Protraltor to a4, the Diameter
coincident with a4, and againft 25 Degrees 5o
Minutes, the Angle of Elevation, make a Mark,
and through it draw the obfcure Line 2 4, fet-
ting thereon 1200 Links the Length of the Hy-
pothenufe, at the End of which make a Mark at 4.

Having drawn the Angle of Elevation 4ao,

; | take
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take a fquare Protraftor or any other Square that
hath one Right Angle, and two ftrait Edges and
apply one Edge thereof to the Right Line 24,
whilft the other Edge cuts the Point 7 in the ob-
fcure Line 2 4, and thereby let fall a Perpendi-
cular from the Point 4, which falls on the Line
ad at o, 1o fhall the Line # o, be the true hori-
zontal Line which muft be laid down in the Plott.

In the fame Manner reduce the Hypothenufe
b ¢, by firft drawing the Angle of Depreflion
doe 21°3'y fetting the Length of the Hypo-
thenufe 4 ¢ 14, chain 16 Links on the obfcure
. Line 0 ¢, and where that Length 1416 Links
rcaches from o, make a Mark at e. Laftly, from
e let fall a Perpendicular on the Line o 4, which
falls at ¢, o fhall the Line 0 ¢, be the true Ho-
rizontal Line.

Or elfe having noted the Quantity of the An-
gle of Elevation, and Length of the Hypothe-
nufe in the Field Book, you may find the ho-
rizontal Line by the help of the following Table,

A Table fbewing how many Links to de-
dult out of every Chain’s Length in the
Hypothenufal-Line.

| Deg. | Min.\Lin. |Deg. | Min. | Lin. Deg.|Nin. |Lin.
¥ s I-E;l'l'? 57| 6|29 | 32 13
y 1 44 A= 34049300 LY ETY
el 323 ( 4| 8311471 15
3 6 §Ly9g rigo 9l 334 52 126
L 11 | 29 2 ¥ e gtaGe] WOL7
Bt [eag o8 AR L 10 )8 2l o5t 18
erent 3o | et 2y V8 il 35 9419
1s | a2 §f 200} 28] 127136 | 5% | ‘10

Having
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Having the Angle of FElevation 25 Degrees
so Minutes, and the Length of the Hypothe-
nufe 4 b, 12 Chains given thence to find the
Length of the horizontal Line.

Look in the Table for 25 Degrees 50 Mi-
nutes, and againft it you will find 1o Links,
and {fo many muft be dedutted out of every
" Chain in the Length of the Hypothenufe, then
if 1 Chain or 100 Links requires 1o Links to
be dedufted trom thence, 12 Chains or 1200
Links, requires 120 Links to be dedutted ;
therefore fubtralt 120 Links from 1200, the
Remainder is 1080, the Length of the hori-
zontal Line ao.

Again, the Angle of Depreffion at 4, 1is 21
Degrees 34 Minutes, and the Length of the
Hypothenufe or flope Line 4 ¢ 1416 Links, you
will find in the Table againft 21 Degrees 34
Minutes 7 Links, then if 100: 7: 1416: 99,there-
fore fubtralt 9o Links out of 1416 the Length
of the flope [Line, the Remainder is 1317
Links, the Length of the level Line o ¢;
But if you cannot find the given Angle of E-
levation in the Table, make ufe of that which
approaches neareft thereto; and Nofe, Surveyors
in Praftice feldom take notice of a gradual Af-
cent, if it does not make an Angle of above
s or 6 Degrees or thereabouts, the difference
between the flope and level Line, being then
inconfiderable, except in fome extraordinary Cafe,
and then ’tis fafeft to make ufe of the firft
Method here laid down, becaufe the Table
is too ihort, but if you have a correét Tazble
of Sines and Logarithms, you may make ufe
thereof.

If you are working with the Chain, and

would find the horizontal Line of an Hill, you
may
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may carry 4 fmall Quadrant in your Pocket,
with which meafure the Angle of Altitude, and
note it in the IField-Book againft the Chord
or Sextant of the horizontal Angle obferved at
that Station, (but let' the Mark be fet the
fame Diftance from the Ground with your Eye
when you obferve the Angle of Altitude) and
proceed to reduce the Line as aforefaid.

Alfo you may obferve an Angle of Alti-
tude if you have only the plain Table in the
Field, by turning it down into the notch of the
Ball and Socket, making it ftand Perpendicular
by applying the String and Plummet thereto,
and then the Index and Sights fcrewed to the
Center of the Table may indifferently ferve the
turn, but a Quadrant is better. _

You muift fhade over that part of your Plott
where the Lines are thus reduced with the Re-
prefentation of Hills, left another Perfon fhould
meafure them by the fame Scale with the o-
ther Lines, and find them to differ.

If a Field have the bottom and top Lines
level, and both Sides rifing alike, it is to be
accounted but as a declining level, and to be
meafured as a Level Ground in regard of the
Quantity of Superficies, though the fide Lines
muft be reduced to make a regular Plott in
refpet of the adjacent Fields that are level ;
but if a Ground be level at one End and both
Sides, and an Hill rifing up along the Middle,
or if there be feveral Hills in the Middle,
thereof the Superficies will be more than in a
Plain bounded by the fame Limits.

Now Surveyors differ in their Opinion, in re-
fpctt of cafting up the Content of fuch a Field;
fome argue on the Tenant’s Behalf, that fince
all Vegetables ftand in a Perpendicular on the
Eacth ; (that is, grow ftrait upwards) as much will

Zrow
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grow on the horizontal Line as on the Hypo-
thenufe, and therefore the Lines ought to be all
reduced to a level, and the Content to be de-
duced from the Plott fo laid down.

Others fay that there ought to be marks
placed on the top of the moft remarkable Hills,
and the Chain drawn over Hill and Dale, and
the flope Lines laid on the Paper of the fame
Length as meafured in the Field, and the true
Content in Acres, €5c. deduced from thence.
although the Slopes be reduced afterwards, that
the Field may be laid in its true Situation in
refpeét of others adjacent in the fair Plott.

Tis hard to determine which way is to
be prattifed in all Cafes; for though by the
laft Method you will have the true Quantity of
Superficies more nearly given, yet the allowance in
the firft is often but reafonable, if the Soil of the
Hills is not {0 profitable as if the whole Ficld
was fituated on a Plain, but the Rcader may
ufe which he fhall think moft proper.

CHAP
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G-I 0A-P - IV

Shewing how to Survey and make a

perfégé? Dranght of [(everal pieces
of Land lying together as a Man-
nor, &c. Alfo how to compare the
Bearing and Angles one with a-
nother, at each Station, as obferv'd
vy the Theodolite, in order to cor-
rect amy Ervor that may arife
in meafuring the Angles in the

Field as well as protralting them
on Tapﬁr.

SECT. L

oupuadl A VING in the former Chapters

@4 i) 1aid down the beft and moft pradti-

= [&d| cal Methods for meafuring any Piece

= B4l of Land by the moft proper In-

=294 {truments, I here fubjoin the manner

of Surveying feveral Parcels lying

together; an Example of which may be taken
from the {mall Tenement or Farm, Fig. 22.

| I | Firft




84 The Practical Surveyor.  Chap. 1V,

Firlt T take 2 View of the Land, confidering
at which Part thereof it will be moft convenient
to begin, and proceed with the Work; and be-
caule ’tis beft working in 2 Lane as often as an
Opportunity prefents ; therefore I fet up the The-
odolite at © 1 in Charlten Ficld,

Then I enter in the Field-Book the Title of
the Survey, and in the middle Column ® 1, and
then fend a Station Staff forwards in the Lane,
as far as I can fee diftinttly, (the farther the
better) as to ® 2, (and when the Station IL.ines
are within the Fields, I fend the Staff to the
next eminent Bend in the Hedge, or even to
the farther end thereof, if the Line from the
Inftrument to the Staff be not at too great a
Diftance from the Hedge, 10 as to caufe Offsets
greater than a Chain or a Chain and half, or
thereabouts, for Offsets taken too long are not
1o eafily laid off at right Angles from the Sta-
tion Line) and to that Staff at o2, I dirett the
Telefcope, and note the Degrees in the Box cut
by the north End of the Needle, viz. 356 De-
grees ro Minutes, which I enter in the Field-
Book for the ermg of this firft Station Line.

Then I fet up a Staff in the Hole over which
the Center of the Inftrument was plac’d, to which
Staft I direlt one of my Affiftants to apply the
Ring at one End of the Chain, whilft the other
Affiftant ftretches it out in a right Lin€ towards
© 2, letting it lye on the Ground in that Direc-
&hony till the Occurrences in this Chain’s Length
are entred in the Field-Book, viz. 1 meafure thc
Diftances of the Chain from the Bounders of
each Field, which I enter in the Columns of Off-
fets, that on the right Hand of the Chain in the
Tig he Hand Column, and that on the left in the
.leﬁ: Hand ¢COIL1mn., and if the Land is Part of

that which I am about to furvey, 1 write in mui_
o
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of the outfide Columns by what Name it is call'd,
but if it belongs to a Stranger, I write the name
of the Owner thereof, and in all Cafes exprefs
to which Land the Hedge belongs.

So at the Length of 20 Links from o1, X
lay the Offset Staff at right Angles with the
Chain, and meafure the Diftance from thence to
the corner of Turfy Leas, which I find to be 15
Links; therefore in the middle Column repre-
fenting  the Station Line I write 20, and againit
it in the right Hand Column of Offsets I enter
15; likewife when I come to 40 Links in the
Chain-Line I am againft the Corner of Cow-
pafture; therefore, I lay the Offset Stafi to the
Chain, and meafure the Diftance from thence to
the Corner of Cow-paiture 8o Links, which
I enter in the left Hand Column of Offsets a-
gainft 40 in the middle Colummn, denoting that
at the Length of 40 Links from e 1 the Offset,
80 Links reached the Corner of Cow-pafture on
the left Side of the Station-L.ine.

The Hedges on each fide the Lane, rumning
on very nearly ftrait from thefe Corners, I take
no more Offsets in this firft Chain’s Length nor
at the fecond; but when I have laid the Chain
a third time, and come againft 8o Links, I there
take an Oilset on the left Hand of the Chain
Line, becaufe the Hedge varies its Direttion, ma-
king a confiderable Bend ; for though the Diftance
from the Chain to the Hedge continually varies
from the Corner to this Place; yet I only take
Offsets at each End, omitting the intermediate
Parts; fince when the extreams of a right Line
are given, that richt Line is alfo given, but
when the Hedge runs on with a continued but
irregular Curviture, then I take Offsets at every
Chain or half Chain’s Length, or oftner as the
Thing requires.

| G ; In
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In this manner I proceed with the Chain till
X come to the Staff at ® 2, obferving as I go
along the Bends in the Fences on each fide of
the Lane, to every one of which I take an Off-
fet, writing the Length of each on the right or
left fide of the middle Column in the Field-Book
reprefenting the Station Line, according as they
were laid off in the Field.

Note, the Mark o in the Field-Book denotes
a Station ; B a Bearing, << an Angle, c#. the
cutting of an Hedge by the Chain, « g, fome
remarkable Objett on the farther fide of the
Hedge, as another Fence fhooting up thereto;
ref. return to a former Station, (J'c.

Being come to o 2, I there plant the Inftru-
ment, and fend the Station Staft fo;wards in the
Lane as far as I can fee it, as to @3, and then
bring the Index to 360 on the Limb, and turn-
ing the whole Inftrument about I direft the
Telefcope to the Staff left at &1, and there fix
the Inftrument; and then turn about the Index
on the Limb, till through the Telefcope I fee
the Staff at © 3, and then find that the north
End of the Needle points at 338 Degrees, and
the Index cuts on the Limb 161 Degrees so
Minutes ; therefore under © 2, in the middle Co-
lumn of the Field-Book, I enter 338 Degrees,
and under that 161 Degrees 5o Minutes, denoting
that at the fecond Station the Bearing of the fe-
cond Length is 338 Degrees, and the Angle
which the Index cuts on the Limb is 161 De-
grees so Minutes.

‘The Rule I obferve in meafuring each Angle
is this; firft T bring the Index to 360, and with
that part of the Limb towards me, I direét the
Telefcope to a Mark at the laft Station, and
there fix the Inftrument; then I turn about the

- Tondex

™
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Index on the Limb, till T fee the Hair in the
Tellefcope cut a Mark at the next Station before
me, {0 {fhall the Needle fhew the Bearing of the
next Line, and the Index on the Limb fthews the
(hlantifx of the Angle at the prefent Station.

The Angles and Bearings of the Lines are taken
at once fetting the Index, as eafily and expediti-
oufly as the Angle it felf only; therefore infert the
Bearing of each Line in the Field-Book, as you (e
in the Form thereof’; for then you may prove the
Truth of your Work in the Field at each Station,
before you leave it, by one of the following Rulcs.

Ifto the prefent Bearing, be added 180 Degrees,
and from the Sum you fubtra&t the laft Bearing,
then the Remainder will be the prefent Angle.

Or if to the prefent Angle, you add the laft
Bearing, and from the Sum fubtrat 180, then will
the Remainder be the prefent Bearing,.

But if the Degrees to be fubtrafted are more
than thofe from which they are to be fubtratted,
the latter muft be encreafed by 360, and then fub-
tratt. And if the Remainder be more than 360,
then abate 360, and the Refult gives the Degrees
required.

So at @ 2, if to the prefent Bearing 338 oo,
you add 180°, the Sum is 518,00 from which
Sum, if you {ubtrat the laft Bearing at o 1, 356°
10, the Remainder is 161° 50 equal to the pre-
fent Angle.

Likewife, if to the Bearing at ©3 1° 30, you
add 180 Degrees, the Sum is 181° 30’, which 1s
lefs than 33800, the Bearing of the laft Station,
therefore 18:1° 30' muft be encreafed by 36¢, and
then the Sumis §41° 30/, from which if you fubtract
338, the Bearing of the laft Station, the Remain-
der will be 203° 30, equal to the prefent Angle.

In like Manner may any other Angles be exa-

mingd, and if found erroucous, the Error may
B gk = oa big
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be correlted , before ’tis communicated to the
following Part of the Work.

Therefore when you have noted the Bearing
of the prefent Station, write it in one of the ouc-
fide Columns of the Field-Book, and adding 180
thereto, fubtratt the Bearing at the laft Station
there-from; and then, if the Angle thus calcu-
lated from the Bearings, doth agree with that
which the Index cuts on the Limb, you may con-
clude the Angle is rightly obferved, and there-
fore may be entred in the Field-Book.

But obferve, tho’ the Numbers thus compa-
red will be very nearly alike, yet fometimes they
may differ fome few Minutes, becaufe the Di-
vifions in the Box being fo much fmaller than
thofe on the Limb, the Degrees and Minutes
can't be eftimated alike in both; but yet you will
be fure always to correft and avoid any grofs
Error before you proceed with the following
Work; and to this End the before-mentioned
Rulgs are of excellent Ulfe.

Thefe Direftions T fhall not repeat, tho’ I
make Ufe of them throughout the whole Work,
unlefs any thing new occurs in meafuring of the
other Lines and Angles, referring the Reader
rather to the Field-Book and Plan of the Work,
than tiring him with Repetitions.

From o 2: I proceed with the Chain towards
© 3: but at twenty Links in the firft Length
from © 2, I am againft the Hedge that parts
Home-clofe from Turfy-Leas; therefore I take
an Offset thereto perpendicular from the Chain
Line, and enter in the Field-Book 2z ¢ 17 Links,
and this will hereafter be of Ufle in clofing the
Plott.

Being come to o 3, T there obferve and prove -
the bearing and Angle at that Station, and then
proceed with the Chain towards © 43 buc ficft at

© or
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@ or the prefent Station, I meafure an Offsct to
the right 10 Links, and to the left 20 Links; at
41 in the Chain Line; I am againft the Or-
chard Hedge at 204, the Orchard Pales at 2671,
I am againft the Gate that leads into the Yard,
and alfo again{t another that goes into Cow-
Pafture ; therefore to each of thefe Remarks I
meafure an Offset from the Chain Line, and
enter them in the Field-Book.

In going from © 4 to @ s, the Chain touches
the Brow of the Ditch at 2 Chain 20 Links
from the laft Station; therefore againft 220 in
the Field-Book I write o, denoting that there
was ¢ or no Wiftance from the Chain to the
Ditch, and by the Brow of the Ditch is meant
the determined Diftance of 5 Links from the
Stem of the Hedge.

Being come to @ 6, I fend a Staff to the far-
ther Side of the Field called the Stockin, and
if I cannot fee the Mark throngh the Hedge,
I caufc the Bows to be removed or held back
till I can planly fee the Mark, and if that can’t
be done I make my Station a little on this Side,
or elfe beyond fuch a thick Place till I can
plainly fee the Mark, and draw the Chain through
the Hedge in a ftrait Lire, and where it cuts
the Hedge I write cuz, as here it does at 10 Links;
but if the Fence is a Wall I allow for the Thick-
nefs thereof, and always meafure the neareft Di-
ftance between Station and Station that can poffi-
bly be.

YBeing come to @ ¢ in the Stockin, I caufe a
Staff to be fet up in the very Corner of the Field
next the Lane where the Bounders meet, to which
I meafure from © 93 {o fhall the End of this Line
coincide with the Offset which 1 took to this
corner from the Station Line m the Lane, whic]}

' wil
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will be a Proof that the Work is truly laid down
when I come to protract it.

If upon a Piece of Paper with the Pen only
you make an Eye-Draught of the Lane, and
that Field which you have finifhed, fetting your
Station Lines with their Numbers, as you made
them in the Field, you will plainly fee your Work
as you go along, and be able to diftinguith which
Bounders of the prefent Field are already obferved
in the Precedent, as well as be diretted, with a
great deal of Kafe, how to proceed with your
Work, when you come to protratt it.

Having made all the neceffary Obfervations round

the Stockin, I return to © o, and with 360 on the
Limb towards me I dirett the Tellefcope to a
Mark, at the laft Station before I came to this,
viz. © 8, and fixing the Inftrument there, I next
direlt the Lellefcope to ro,and note the Angle and
Bearing at that Station; then I lay the Chain
through the Hedge from © 9 towards @ 1o, and
take an Offset tothe Fence where each Partition
Line joins it on the other Side, by the Help of
which, together with the other Offsets on the iur-
ther Side in the Lane, moft of the inward Fences
of the Orchard, Garden {gr. may be drawn.
- From © 10 I cannot fee into the very Corner
next the Lane, therefore I take an Offset thereto
20 Lanks from the Station Line, and fo are the
out Lines of the Garden, Yard, &F¢. finifhed.

Then I returnto © 8 in the Stockin, and here
it may be obferved, that when I delign to return
g0 any Station, before I leave it I cut upa Turf
with a little Paddle, which I fix in one End of
the Offset-Staff, or make fome fuch Remark that
I may be fure readily to find the Place in which
the S‘.IEIEID‘I Seaff before ftood ; and in the Field-
Book to this Mark © I write return; then plant- -
mg the Inftrument ac © 8, 1 inc& the 1&11&:-

~ {cope
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fcope to the Mark left at @ 7, and here alfo I
obferve as a general Law, to obferve the Angle
with that Line which was meafured immediately
before I came to the Station where I took the
Angle the firft time: So here I obferve the An-
gle made with © 7, © 8, and not with any other,
as ©8, © ¢; therefore according to this conftant
Law I dire&t the Tellefcope back to © 7 in the
Stockin, and fixing the Inftrument there, 1 next
direét the Tellefcope to © 11, in Heme-Clofe,
and Noze the Angle, {Jc. as in the Field-Book.

After I have meafured the Angle £Jc. at O
11, and am going forwards towards © 12, at
26 Links of the Chain I perceive my felf o-
ver againft the Fence that parts Owus-2700d from
Crab-tree-Clofe, 1 therefore ask the Follower of
the Chain, how many Arrows he hath in his
Hand, he anfwers 4, therefore I enter in the
middle Column of the Field-Book 476, and againit
that onthe left I write 61, the Length of the
Offset, denoting, that at the Length of 4
Chains 76 links from © 11, I laid off an Offsct
to the left, 61 Links, and proceed to obferve and
enter in the Field-Book the reft of the Occur-
rences round Home-Clofe, clofing it at the End of
the Line from © 12 next the Lane.

Then I return to © 12, and proceed to o 13,
clofing Turfey-Leas at the Corner 3 to which ¥
took the firft Offsett from o 1, in Charlton-Field.

In the fame Manner I proceed round Crabtree-
Clsfe, entring the feveral Qccurrences as you find
them in the Field-Book.

At ® 17, I caufe a Staff to be fet wp clofc to
the Fence where the Hedges join one another
to which Staff I meafure ftrait from e 17, clo-
fing Outwood at the Extremity of the Station-
Line, which coincides with the Offsett laid off
from @ 7, in the Srockin,

CH ' Having
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Having finifhed all the Fields on this Side the
Lane I return to © 6, obferving this general
Rule, never to make a Tour greater than Necef-
fity requires, but always to clofe each Field as
foon as poffible : So inftead of gmng up the Lane
from @ 2, if I had turned off into Zwrfy-Leas,
2nd clnﬁ:d firft Turfy-Leas, and then Crabtree-
Clofe, (9c. the Work had been done as well.

Bemng at o 6, I caufe a Scalf to be fet up in a
convenient Place, on the farther Side of Garroz-
Field, as at ® 18, laying the Cha through the
Hedge, from e 6, towards @ 18; and becaufe
the Hedge belongs to the next Field, I write
Hedge to /ill. Green, the Owner of the adjacent
Land.

After I have obferved the Angle at © 18, I
dirett the Tellefcope to a Staff fet up by the Ri-
ver Side, and note the Degrees which the Index
cuts on the Limb, viz. 131° 10/ ; and then
meafure from © 18, to that Staff, 300 Links, ta-
king Offsets on each Side the Line to the Brink
of the River, as you fee in the Figure thereof ;
and this will be found very ufeful in all Manner
of Prattice, where the Bounders are very iurregu-
tar, that as much Work may be performed at
once fetting down the Inftrument as poflible.

From o 18, I proceed with the Chain to
® 19, and from tl]EEE‘E I meafure along the Hedge-
fide that reaches from the River to the Lane;
and when I come againft the Hedge that parts
Mags-meadow from Cow-pafiure, 1 write, 2 g. 50
Links, being fo far diftant from the Chain-Line;
and becaufe the Hedge from this Place belonged
to Garrott-Field, 1 entred it fo in the Field-
Book, but now it belongs to Cow-pafture 5 there-
fore 1 write Hedge to Cow-paflure.

'Then returnmg to o 19, I direft the Telelcope
firft to © 18, and then to 20, and find

@ 19
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© 19 to be in a ftrait Line with ® 18 and © 203
therefore I enter in the Field-Book 180, or
Station-Line continued, proceeding to obferve and
enter down the feveral Occurrences at o 30,
o 21, and © 22, round Magg-meadow, and then
return to @ 21.

From © 21, I go to © 23 in Cow-pafiare, clo-
fing it on the Corner, near @ 1 in Chariton-Field 5
and {o is the whole finifhed, as far as relates to
the Field-work. | :

If there be feveral Pieces of Land belonging
to the fame Manor, {Fc. you are now furveying,
that lie difperfed in feveral Furlongs in Common
Fields adjacent to the fame Manor ; you may
from one of your Stations on the Outfide of the
Plot take the Bearings to each Piece, by caufing
a Mark to be fet up thereon, and meafuring the
Diftance from that Station to each Mark: So
may each Piece be plotted in its true Form,
and laid in the fame Sitvation in the Plot as on
the Land it {elf : And in your Table of Refe-
rences or Terrier, you may infert the Name of
the Furlong where each Piece lies, with the
Name of other Perfons Land that lies round it,
as a Direttion to the Steward or other Perfon, to
find cach Piece. -

Obier-
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Qbfervations and Dimenfions of Land lying in the
Parifh of W-——, in the County of Li—~-- Part

of the Effate of =-=a--—- 3 1/¢ of March, 1724.
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5 E CaT. JiIL

The manner of Protralting the Obfervations
contained in the preceding Field-Book,

HE Protraftor for this Purpofe is beft made

a whole Circle, and marked on the Limb
where the Numbers begin with N. or a Flower-
de-luce, for then may that Part of the Protrattor
be kept always one Way as the Inftrument in the
Field, and therefore you will be lefs liable to
miftake, than if you ufe a Semicircle, which muft
be laid upwards or downwards, as the Degrees
of the Bearing are more or lefs than 180; and
the Diameter of this Protrattor is laid Parallel to
the Meridians, by the Help of equal Divifions
graved on the Protraétor.

Being provided with a Sheet of ftrong Cartridge-
Paper, or (if that is not large enough) a Skin of
Parchment ; or which I reckon better (efpecially
for the fair Plott) if one Sheet of Paper be not
big enough, to have feveral Sheets pafted on
Cloth or Canvas well ftretched and dried in a
Frame before you ufe it 3 and this you may have
of any Size, as the Largencfs of the Work to be
laid down requires.

Or a Praftifer may have Sheets of large Paper
printed from a Copper-plate, with fine Meridian-
§.ines drawn thereon at exatt Diftances, and thefe
will be very neat and true, and will fave much
Trouble in drawing Meridian-Lines by a Parallel
Ruler, or otherwife.

If you have not a Parallel Ruler, you may
draw ILines parallel to one another, by fetting -
one Foot of a Pair of Compaffes at or near the
¥End of your given right Line, and with the other
defcribe the Arch of a Circle ; do the fame Iilt

the
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the other End of the Line, and through the ut-
moft Convex of thefe Two Arches you may draw
a Line Parallel to the firft.

Having drawn Parallel Right Lines at conve-
nient Diftances throughout the Paper marked
with N. S. reprefenting Meridian, or North and
South Lines, I pick out fome Place in one of
thefe Lines, to reprefent the firft Station, as at
© 1, Fig. 22, and lay the Center of the Protrattor
on the Point o 1, the Diameter being Parallel to
the Meridian Line, and the Beginning of the De-
grees of the Protrattor towards N. or upwards ;
and becaufe the Bearing of the firft Station Line
is 356° 10, I make a Mark with my Protract-
ing Pin againft that Number, clofe to the Limb
of the Protraltor, to which Mark I draw an ob-
fcure Line {rom © 1, reprefenting the Chain Line
ftom @ 1, to © 2, .

Then the Field-Book being open before me,
I lay the Edge of my Plotting-Scale to this ob-
fcure Line © 1 and e 23 and becaufe I find in the
Field-book that the Offscts from this Line were
laid off at 20, 40, 280, 300, and 5633 therefore
making the Beginning of the Numbers on the
Plotting-Scale to coincide with @ 1, 1 make a
Prick againft each of thefe Numbers, clofe to
the Edge of the Plotting-Scale ; and then turning
the Scale perpendicular to the Line, I apply it
fucceflively to thofe feveral Points, and there prick
off the Length of the {feveral Oiffscts on the re-
fpettive Sides of the obfcure Line; {0 againft the
firlt Mark in the obfcure Line, I prick off 5
Links to the Right, which gives the Corner. of
Turfy-Leas: Allo againft the {fecond Prick in the
obfcure Line, I prick off 8o Links to the Left,
which give the Corner of Cow-paffure ; at 280,
or the Third Mark in the obfcure L.ine, I prick
off 10 to the Left; at 300, 20 to the Right{i

an
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and at the End of the Line 563 I prick off 18
Links to the Left: Laftly, I draw Lines with
Ink from Point to Point on the Outfides of this
obicui¢ Line, thereby conftituting the Bounders
of the Lane fo far.

At the firft and fecond Diftances, I was againft
the Corners of Turfey-Leas and Cow-pafture ;
therefore, with a Black-lead Pencil I draw Two
thort Lines, cutting the Lane, to denote that the
South Hences come up to the Lane at thofe Cor-
ners, and will hereafter be of Ufe in clofing thefe
Piots.

Having thus finifhed my firft Length, T pro-
duce the obfcure Line, if Occafion requires, both
Ways, till it is as long each Way as the Radius
of the Protrattor; then I place the Center of
the Protrattor on the Point © 2, and turn it about
thereon, kecping the Beginning of the Degrees
towards @ 1 3 the laft Station; till the Diameter
coincides with the Station-Line © 1, ® 5; then
clofe to the Edge of the Protraltor, right againft
161° 50’y the Degrees of the prefent Angle;, 1
make a Mark with my Protralting-Pinj; and to
that Mark from e 2, draw an obfcure Line, re-
prefenting the Station-Line, from ¢ 2, to © 3.

And that I may be fure the Line g 2, © 3, is
drawn in its true Pofition, I turn about the Pro-
traltor, the Center ftill coinciding with © 2, till
the Diameter be Parallel with the Meridians;
the Beginning of the Numbers of the Protrator
being towards N. on the Meridian Line, and
then will the Line © 2, © 3, before drawn, meet
the Limb of the Protrattor againft 3389, oo, the
Bearing of the Line © 2, © 3, which proves the
Line ® 2, © 3, to be truly laid down.

And thus may the Plott be laid down by the
Angles, and examined by the Bearings.

The
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The conftant Rule I obferve in drawing the
Angles is this: To lay the Diameter of the Pro-
traftor on that Line which brought me to the
prefent Station, where the Angle about to be laid
down, was taken; and to keep the Beginning of
the Numbers on the Protrattor towards the laft
Station.

And in Order to prove that each Angle is truly
laid down, I turn about the Center of the Pro-
tractor on the Point, reprefenting the prefent Sta-
tion, till the Diameter be parallel to the Meridi-
ans, with the Beginning of the Numbers towards
N. on the Meridian-Line ; then will the Line laft
drawn, cut the Number, exprefling its Bearin
on the Limb of the Protrattor, if that Line be
drawn in its true Pofition.

In like Manner, I lay down and prove the An-
gles taken at the 3d, 4th, sth, 6th, 7th, gth and
gth Stations; and alo the correfponding Lengths
and Occurrences, continuing the Bounders to the
feveral Offsets as I go along, drawing a fhort Line
acrofs them with a Black-lead Pencil, where the
Remarks 4, g, (. are noted in the Field-book,
breaking off the Fences where there are Gates:
So at the laft Length, from © 9, when 1 have
drawn that Line in its true Pofition, and made it
of its juft Length, as noted in the Field-book, I
find its Extremity to coincide wich that Point in
the Fence, to which I laid off an Offset from 388
in the Station-Line © 3, 0 4, in the Zane, which

proves that the Angles and Lengths encloling the
Stockin, are truly laid down.

But if the Extremity of the laft Line does not
coincide with the Extremity of the laft Offset
laid off from the Station-Line © 3, ® 4, both de-
noting the North-weft Corner of the Stockin, the
Lines and Angles defigned to enclof¢ the fame

Stockin,
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Stockin, are not truly laid down, and therefore
muft be corretted before I proceed.

“Next I lay the Protraftor on © g, the Diame-
ter cmnmdent with the Line ® 8, © 9, being the
fame ILine which brought me to that Station;
and hﬂ‘.?iﬂg laid down the ﬂﬂglﬁj e 8, e 9, ® 10,
I prick off the feveral Offsets, marking them as
the Field-book direfts, where the Lines of Parti-
tion within come up to the Hedge.

Having drawn the Chain-Line from o 10, and
fet off the laft Offset therefrom 20 Links, I find.
the Extremity of that Offset to coincide with the
Mark I drew crofs the Fence at the 2d Offset
from @ 3, which proves the Work to be truly
laid down.

The Out-Lines round the Orchard, Garden,
Yard, ¢ being drawn, the Angles within, about
the Bmldum,q may be meafured with a Bevel
or elfe with the Chain only, ( as dlre&ed
in the Ufe of the Chain) which, together with
the Remarks on the Qutfides, will be an eafy Di-
rettion for drawing the feveral Bounders within
thofe Lines. '

Having finifhed the Ground-plot about the
Buildings, I find the next Station in my Field-
book, marked © 8. #ez. therefore I return-to o 8,
in my Draught, and lay down that Angle by the-
Line immediately preceding that Station, wviz.
e 7, ® 8, and proceed to ©® 11, laying down the
feveral Geeurrences as noted in the Field-book.

I'he Rules I obferve in thefe Cafes, are, to
number with Black-lead all the Stations 1 have
already laid down in my Draught, and to exprefs
thofe Numbers fucceflively one after another, in a
Piece of a wafte Paper.

If the Number of the prefent Station doth not
immediately ipcceed that of the laft, but is greater
by an Unit than any of the bumhers in the

walte

1-\.
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wafte Paper, then I lay down the Angle of the

refent Station with the Line I meafured imme-
diately before I came to it, and number it as in
the Field-Book.

But if the Number of the prefent Station is

greater than any in the wafte Paper by more than
an Unit, there hath been fome Omiffion in the
wafte Paper, which muft be rettified.
- If I come to a Station whofe Number is already
entred in the wafte Paper, then I return to that
Station in my Draught, and there lay down that
Angle with the Line meafured, immediately be-
fore I came to this Station the firft Time.

Thus obferving thefe Diretions, may the Plot
be laid down without any Burthen at ail to the
Memory ; and if it was farveyed by one Man, it
may be plotted by another, provided the Perfon
who furveyed it did obferve thefe Rules; and
any Method of keeping a Field-book, that lays a
Burthen on the Memory, is imperfest, and noc fit
for Prattice.

The remaining Part of the Work is referved
for the Exercife of the Reader: The Plan there-
of was here laid down by a Scale of } ofan Inch:
I fometimes lay down the Plot of each Field by
a Scale of halfan Inch or larger, if the Plot will
lie on one Sheet of Paper, and caft up the Con-
tent of ecach feparately by that Scale ; and for
this Purpofe, the Sheets with Meridians ready
printed thereon, are very ferviceable, though I
afterwards lay down the whole Plan together by
a Scale of a Quarter of an Inch or lefs, entring
the Content of each Iield, as caft up by the
large Scale in the Middle thereof.

SECT.
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S:BC T, ik

Of Reducing Plots.

HE Plot of a Manor or Lordfhip confift-
ing of feveral Hundred Acres lying together,
being laid down by a Scale of a Quarter of an
Inch or lefs, may yet be larger than is defired,
and therefore muft be reduced into a leffer Com-
pafs. Now for the Performance of this Work
there are feveral Inftruments, as, a long Scale
made with a Center-hole at One Third Part there-
of’; fo that Two Third Parts may be numbred
one Way with equal Parts, from the Center-hole
to the End, and the other Third Part numbred
the other Way with the fame Number of equal
Parts, though lefs according to what Proportion
you pleafe ; but to pafs by this, and feveral others,
I {hall only give an Inftance of the Parallelogram,
which for Generality, Exaftnefs and Difpatch
furpatfeth all others, and is commonly made of
Six Wooden Rulers joined together, and fupport-
ed by Brafs Feet, with Holes in the Rulers for
fetting the Inftrument to certain Proportions.
But T have lately feen one of thefe Inftruments
made of Brafs in a different Form from the
other, and much better, becaufec it may be fet to
any given Proportion whatever, by the Help of
Sliding Centers, that are moved along certain
Lines calculated for that Purpofe, and divided on
the Sides of the Parallelogram; fo that a Plott
may be reduced with the utmoft Hxattnefs to any
given Ratio, in Refpett of the former, either in
Proportion, as the Length of the Sides of the
foul Plott fhall be to the fair one, or elfe as the
Area of the one to the Area of the other ; and
another ‘Thing may be faid of this Inﬂmm:ﬂ:,
t
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that Curves are as well reduced thereby as Right-
Lines; which by any other Inftrument is exceed-
ing difficult, if not impofiible to be done.

The Parallellogram being fixed upon a very
fmooth and even Table, and the foul Plott, and
fair Paper faftened thereon, one over-againft the
other, fet the Parallellogram to what Proportion
you would have your reduced Plott be of, in Re-
{peét of the former ; then bring the Point of the
'f:racer to one of the outmoft Angles of the foul
Plott, and put in the Point which is to draw, in
its Place, letting it reft on the fair Paper; then
move the Tracer with a gentle, equal Motion,
over all the Lines of the foul Plott; fo fhall the
Motion thereof occafion the Drawing-Point to
draw upon the clean Paper or Parchment, the
truc and exalt Figure of the former Plott, tho’
of another Bignefs, according to what Proportion
you fet your Inftrument; which will better ap-
pear by feeing the Inftrument once ufed, than
Words can poffibly explain.

When you have gone round the Lines that en-
clofe one Field, you may take out the Drawing-
Point, and bring the Tracer to any other Point
on the foul Plotc; then put the Drawing-Point
in its Place again, and proceed on with your
Work.

Note, This Inftrument is wfeful, not only for
this Purpofe, but alfo for Copying any fmall Print,
€Fc. in Miniature. But for Reducing great Plotts
of Land, it thould be made of'a larger Size than
is commonly ufed for other Purpofes.

S ECT.
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S EVCEEPOING

Directions for Beautifying and Adorning of
Plotts.

I Aving reduced the Plan of the Lnrdﬂlip,'

Manor, (F¢. to the intended Bignefs; ’tis
neceflaty to draw i imaginary Lines both vertical
and horizontal, denoted by Letters at the Top
and Bottom, and alfo on the Sides, to be r-::ﬁf:rrecl
to by the Table of References, for the ready find-
ing of any Field or Parcel of Land therem con-
tained, fuch as you will find in the new Maps of
Lﬂﬁm’ﬂ?s, {Je.

The North Part of the Plott is always fuppofed
to be placed upwards, and the Esf# to be on the
Right Hand,

‘The Reprefentation of Hedges ought to be laid
down on the fame Side of the Fences that they
are in the Land, and to be broke off where there
are to be chreﬁ:ntatmns of Gates.

‘The Out-Borders of the Plott, at leaft fuch as
border next to the Demefnes, maght to be fill'd
with the adjacent Hedges, and the Tenancs or
Owners Names of the Grounds.

If you defcribe all Rivers, Highways, Wind-
mills, great ’lone Trees, Gates, Stiles, {F¢. that
fall within your Plott, it will add to the Beauty
thereof.

The Ground-Plott of Buildings, ought in all
Cafes to be exprefled by the fame Scale that the
reft of the Plott was laid down by, and to be
taken Notice of in the Table of References ; but
never go about to draw the Reprefentation of an
Houfe or Barn in the Midft of the Plott, fo big
as will cover an Acre or two of Land. 8

s ' " ut
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But if you would exprefs a Gentleman’s Seat,
or Manor-houfe, ’tis beft done in fome Corner of
the Draught, or in a Plan by itfelf, annext to
that of the Eftate to which it belongs. And the
Houfe nwft be drawn in Perfpetive, (as yon
will be fhewed hereafter) and if th":‘: Gardens Walks
and Avenues to the Houfe are expreffed, it muft
be in the fame Manner ; and where there are
Trees, they muft be thadowed on the light Side.

If you will take the Pains, you may, in one of
the upper Corners of the Plan, draw the Man-
fion-Houfe, €5¢. in the other the Lord’s Coat of
Arms, with Mantle, Helm, Creft and Supporters,
or in a Compartiment, blazoning the Coat in 1ts
true Colours : In one of the Corners at the Bot-
tom, you may defcribe a Circle, with the 32 Pomnts
of the Mariners Compafs, according to the Situa-
tion of the Ground, with a Flower-de-luce at the
North Part thereof, ever allowing the Variation
of the Needle: And in the other Coraer, make a
Scale equal to that by which the Plott was laid
down, adorning it with Compaffes, Squares, Qvals,
&oe.

Having wrote the Name and Content of each
Clofe about the Middle thereof, you may, about
the Bounds of each Ficld or Enc lofure, with a
fmall Pencil and fome traniparent Coluur neatly
go over the black Lines; 1o fhall you have 2 trani-
parent Stroke or Margin on either Side of your
black Lines, which being fhadowed, will add a
great Luftre and Beauty to the Plot.

If you would have your Fields all coloured,
it will not be amifs to pounce over the Paper or
Parchment with fome Stanith-Grain and bumt
Allom, and a double (luantu:y of Rofin, finely
fearced and lightly pumiced, to preferve the
P’aper from being pierced thmugh with the Co-

I lours;
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louts ; or wet it over with Allom-Water, which
will add to the Luftre of the Colours.

‘Then lay on the Colours in Manner following,
being firft ground, and bound with Gum-Water
very thin and bodilefs: Arable for Corn, you
may wafh with pale Straw-Colour, made of yellow
Oker and White-lead ; for Meadows, take Pink
and Verdigreafe in a light green; Pafture in a
deep green of Pink, Azure and Smalts; Fenns, a
deep green; as alfo Heaths of yellow and Indico;
T'rees, a fadder green, of White-lead and Verdi-
greefe ; for Mudd-Walls and Ways, mix White-
lead and Ruft of Iron, or with Okers brown of
ffm’ﬂ;. for white Stone, take Umber and White,

Tater or Glafs -may be fhewn with Indico and
Azure or Black-lead; for Seas, a greenith Sky-
Colour, of Indico, Azure, Smalts, White-lead
and Verdigreeft.

Having wafhed your Pencil very clean, take a
fmall Quantity of the Colour, and on the Infide
of the bounding Line draw the Colour along, of
an equal Breadth, as near as you can, broader or
narrower as the Field is in Bignefs ; and having
gone round the Field in this Mamner, fwill the
Pencil in fair Water, and ftrike along the Infide
of the coloured Line, bringing it morc down to-
wards the Middle of the Field ; and this will
foften your Colour, and make it fhew as if it loft
itfelf by Degrees to the very ‘Colour of the Paper
Laftly, with a Pen take fome of that ‘Colout
which fhadoweth the Colour you luid on the
Fiecld, and go over the Black-lead Tine only ;
fo fhall your Field be finifhed,

In this Manrer, you may make 100 Fields i
one Plott, of divers Colours, obferving, 4s ncar as
you can, not to colour Two Tields adjoining to
one another of the fame Colour; and therefore)

it will be convenient to underftand what Colours|
belk)
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beft fec off one another ; and as near as you can,
lay the Enclofures adjoining to one another, of
Two fuch Colours, that one Shadow may ferve
both.

This Colouring and Adorning of Plotts, is ra-
ther the Painter’s Work than the Surveyor’s: Yet
if he has Time to fpare, and Patience to finith the
Work, it may prove a pretty Diverfion: But for
geneml Praétice, I would recommend the Ufe of
Indian-Ink, which ground very fine upon a fmooth
Tile, and the Hedges or Bounders of each Field
fhadowed theremth will look very neat, and make
the Plott refemble one done from a Cﬂpper-Plate,
1f rightly managed.

The Water-Colours before-mention’d, you may
have in Shells ready prepared ( being much rea-
dier than to trouble yourfelf with Grinding, £9¢.)

as alfo the Zndian-Ink, Pencils, {gc. at Mr. Key-
tow’s, a2 Colour-Shop, n I, wzﬁ'-zi'*"re, London.

12 CHAP
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LA Y.

Shewing how to meafure any Piece of
Land, by the Chain only.

. HE Content of any Piece of Land
£y [P23] may be found, or a Plott thereof made,
1 £554| by the Chain only: So that if a Per-
g =) {on is not furnithed with Inftruments
more artificial, he may work with the Chain only
in the following Manner, though it be fomewhat
laborious and tedious.

SE € T 1.0Let Birons. beithe

Reprefentation of a Field, whofe Content in
Acres is defired, without any Plott thereof.

Irft, T walk about it, and fet up Marks at
the feveral Angles, a, &, d, ¢, g, b, &, I; n,
viewing (as I go along) from which Angle to
which Angle it will be moft convenieat to run a
Diagonal or Bafe Line, as the Line 4, g; fo that
a Perpendicular from the oppofite Angles, as &
and », may fall upon this Diagonal or Bafe, in 2
convenient Manner at Right Angles: And nore,
we commonly chufe the longeft Line between any
"T'wo oppofite Angles that form the Trapezia or

‘Iriangle, to be the Bafe Line.
" Having
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Having a Sheet of Paper in Readinefs, on
which to draw an Eye-Draught of the whole
Work, I make fome Remark near the Angle, at «,
and lay the Chain thereto, ftretching it in a ftrait
Line towards the oppofite Angle g5 then I draw
a f{trait Line on the Paper, to reprefent the Line
a, g, which I am about to meafure 5 and proceed
with the Chain towards the Angle g.

When I have meafured 4 Chain on the Line
a, g, I perceive my felf almoft over-aganft the
Angle 4, therefore having laid the Chain a Fifth
Time, I fet down an Arrow at the End of the
Chain next g, and let it lie on the Ground in the
Direftion of 4, g, and then endeavour to find 2
Point in the Bafe 4, g; from which, a Right
I.ine meafured in the Angle 4, may ftand at Right
Angles upon the Baft ¢, g. :

For this Purpofe I provide a fmall Brafs Crofs,
with four plain Sights thereon, having a Socket
on the Backfide, which I put on the Head of a
fhort Staff, and fet the Staff in the Ground clofe
to the Chain; then I {fet two of the Sights in
the Direltion of #, g, by looking backwards and
forwards through thofe Sights till I can fee the
Mark in each Angle « and g; fo fhall the Mark
in the Angle 4, be feen through the other Two
Sights, if the Scaff be fet mn a Perpendicular from
b, but if not, I move the Staff backwards and
forwards by the Side of the Chain, in the Line
4, g, till through Two of the Sights I fee 2 and g,
and through the other Two the Mark at 4 ; then
will the Staff be fet in the Point ¢3 and this 1s
the exalteft Way.

But if you have not fuch a Crofs, get a Bit of
Board made exattly fquare, in Form of a Iquare
Trencher, and from Corner to Corner draw ftrait
L.ines thereon ; and ftick a Pin faft and upright
in the Line near every Corner, and make an Hole
18 n
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in the Middle ‘of the Board, fo that you may
turn it on the Head of a Staff; this, for once,
mailﬂxppiy the Want of the ‘Crofs.

aving found the Point ¢, in the Line 4, g,
there fet 'down a Staff, and take Notice how ma-
ny Chains afd Links it is diftant from 2, viz. 418,
therefore T apply a Scale to the Right Line on
my Eye-Draught, and near 418 make a Mark
at ¢, but don’c Yegard whether it be exact or no,
fo it be within 20 or 30 Links, becaufe the true
Lengths of each ILine are meafured ‘on the
Ground. -

Then T meafure on the Ground, in a ftrait Line,
the neareft Diftarice between ¢ and 4 6006 Links,
and erett @« Perpendicular on the Poirit ¢ 'on ‘the
Paper, as near as I'can guefs, by applying the End
of the Scale to the Line ¢, 4, and by the Fdge
thereof” draw the Line ¢, 4, fetting clofe thereto
6oo Links, theLéngth of the Perpendicular 5 but
don’t regard whether the Line ¢, 4, on the Pa-
per, be made of its juft Length or not, but only
that the Form ‘of the Eye-Draught may be fome-
thing like that of the Ficld, a Refemblance there-
of being ‘all that is requifice in this Cafe.

Next T return to the Arrow, and meafure for-
wards on the Line 4, g, till T am near againit
the Angle »3 and by a few Trials, I find the
Point o, 'at the Diftance of 616 Links from a;
and then meaftire the Perpendicular o, #, fétting
the true Length thereof 268, clofe to its Repre-
fentative on the Eye-Draught. |

- Now I look towards the Fences 2, 4, and 4, #,
and becaufe they are ftrait Lines, I draw %, o,
a, 1, on the Eye-Draught, 10 is that Side of the
Field finifhed. ' |

From o, T proceed with 'the Chain in a ftrait
Line to'g, and find the whole Length 'from & to
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g, 1375 Lanks ; which T fet clole to the Right
Line on my hy:: Draught.

Then 1 make that Right Line on the Paper
nearly the Length of 1375, and draw the nght
Lines g, 4, and g, #, cutting the Ends of the
Perpendiculars ¢, 4, and o, #; {o fhall the great-
eft Part of the Field be ex;areffcd on thf‘: Paper,
by the Trapezia, @, b, g, #

From g, I meaﬂire in a ﬂ:raxt I.ine towards d,
and when I come to f, 1 meafure the Perpend;-
cular f, e, 6o Links, and then mealure out the
Line g, d, to d 8oo Links, and draw the Lines
ge, e d, on the Eve-Dmught to the Extremity
of the Perpendicular £, e. Now I number the
Angles round the Field, if I can {ee the Marks
at each, and compare ’em with thofe on the Eye-
Draught, and thereby difcover what Part of the
}'mld I have already meafured, and what remains
to be done.

In the fame Manner as I meafured the Trian-
gle g, 4, e, I meafure the Triangles g, b, £, and
4, 1, n, and then if there be fo many Angles ex-
prefied on the Eye-Draughe, as there are Marks
at each Angle round the Field, and if the true
Length of cach Bafe and Perpendicular, as mea-
fured in the Field, be exprefled on the Reprefen-
tative of the Eye-Draught, you may proceed to
caft up the Work.

The fame Lines in the Field, #7g. 23, are mea-
fured on the Land with the Chain, as we fhould
have done on the Paper, with the Scale, if the
true Plott of the fame Field had been firft made
by the plain Table or other ftanding Inftrument;
and therefare muft be caft up in the fame Man-
ner; for you have the true Length of cach Bafe
and Perpendlcuiar given on the Kye-Draught; fo
the Sum of the'lwul’mpendaculars.r b, and N 0,
multiplied by the Bafe 4, g5 alfo the Bafes and

j P Perpen-



120 The Practical Surveyor.  Chap. V.

Perpendiculars of the other three Triangles mul-
tiplied together, and added into one Sum, the half
of that gives the Content of the Field, Fig. 23,
in fquare Links, which reduce in Acres, (¢ as
diretted in Chap. L

This is the beft Way T can preferibe, for find-
ing the Content of a Field by the Chain only,
without making « Plott thereof, and is only pro-
per for plain, level Ground, and fmall Enclofures:
But even then, if the Fences are very irregular,
’tis better to go round and meafure the Angles
by the Chain, taking Offsets from the Station-
Lines to the Fences.

Indeed if the Fences be tolerably regular (but
there are many Fields, whofe Sides are nét
fo ftrait as Fig. 23.) you may make a true Plott
thereof well enough, by obferving at how many
Chains and Links the Perpendiculars meet the
Bafe of the Triangles or Trapezias, by erefting
Lines on thofe Points Perpendicular to the Bafe,
which made of their true Lengths, as meafured
on the Ground, the Sides of the Field may be
drawn from the Extremities of the Bafe, to the
End of each Perpendicular. Alfo obferve, if any
of thefe Bafes be longer than 10 Chains, leave a
Staff at the Tenth, and take the Diretion of the
Line by that Staff, becaufe the Station will be at
too great a Diftance; and if the Length be 20,
fet up another Staff, and fo on. |

SECT
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S EiiC: Tocl 1 ,
How to meafure Angles by the Chain.

O this End provide Three round Station-

Staves, four or five Foot long a-piece; and

alfo take Care that the Ring in the Middle of

the Chain, and alfo thofe at each Tenth Link be
at their due Diftance from the Chain’s End.

1. In order to meafure the Angle 4, o, ¢, Fig.
24, fet one of your Station-Staves as upright as
you can at ¢ ;3 and putting the Ring at one End
of the Chain over it, let one of your Affiftants
take the other End in his Hand, and ftretch out
the Chain towards 4, whilft you ftanding at o,
dirett him to move fide-ways till the Station-Staff
which he has in his Hand, be brought into one
Right Line with o, d, as at 4, and there let him
lgave the Staff.

Then let him, with the End of the Chain in
his Hand, move towards ¢; and as before, direét
him to plant the Third Scaff upright in the
Line o, ¢, at &.

Meafure the Diftance 4, 4, in Links and Tenth
Parts, if lefs than one Chain, and enter ’em in
the Field-Book 88 :. '

When you plott this Angle, take with a Pair
of Compaffes from a large Scale, the Diftance of
one Chain ; and having drawn a Right-Line 4, o,
jet one Foot of the Compafles in 0, and with the
other defcribe an Arch «, ¢; then from the fame
Scale take 88 & Links; and fetting one Foot of
the Compafles at 4, let the other fall in the Arch
a, ¢, and make a Mark at 4 Laftly, through
this Mark, from o, draw the Line o, ¢, conftitu-
ting the Angle 4, 0, &7

Obferve
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Obferve to plott your Angles by a large Scale,
as an Inch, or two Inches, and the Length of the
Sides by a fmaller, as a Quarter or Half an Inch:
Alfo obferve, that when the Length of the Chord
4, b, 15 longer than one Chain, then ’tis beft to
Iay out a Sextant, or two Sextants, i the follow-
ing Manner.

2. "The Manner of meafuring Angles with the
Chain, by laying of Sextants, is deduced from
this known Property of the Ci-rc[e, viz. The Ra-
dius of every Carele is equal to the Chord of One
Sixth Part (or a Sextant) of dts Periphery.

Let it be required to meafure the Angle b, 4, ¢,
Fig. 25 : Firft, fet up a Staff at 2, and lay the
Chain firait an the Direftion of 2, &, to 7, and
at 5o Links fét down an Arrow at ¢ ; then let

your Affiftants hold the Ends of the Chain at 8,
ﬂﬂd a, whilft -you with the Middle in your Hand,
Etj.zmg both Haives ftrait, fet down an Arrow
at ¢, conftituting the equilateral Triangle o, ¢, ¢
o have you lad out the Angle o, 4, ¢, 2 Sex-
tant.

But if you have two Chains, you may (which
is better) lay out the Sextants, {othat each Side
of the equilateral 1riangle be one ‘Chain

Now the Chain’s End il held at &, ftretch it
through the Point ¢ to 4, where alfo fet down
an Arrow : Laftly, meafire: the Diftance from
the Arrow at d, to .a Stalf fet up one Chain’s
Length frem o at @; fo fhall the Diftance 4, #,
be ?rj Links, and Four Tenths of a Imk
Fherefore enter in. the Field-Book 13 764 P
mplying 1 Sextant and. 764 Parts. ’

dn order to plottthis Angle, %, «, ¢, thusmea-
fured, chufe fome Line divided into 1000 Parts,
and makm’r this Line Radius, fet one Foot of
the Cumpafﬁ:s in 4, and with the other deferibe
the Arch, 7, 23 and the Compaties continuing at

the
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the fame Extent, et one Foot in 7, and with the
other, crofs the Arch at ¢, and there make a
Mark.

Then take 764 Parts from the fame Line, di-
vided into 1oco Parts, which you made Radms
and fet one Foot of the Compafles in the Mark
at d, and let the other crofs the Arch at #, and
there -make a Mark : Laftly, from 4, draw a
Line through the Mark at #, and you "will con-
ftrult the Angle required. -

If you have not a Line (which is hvcﬁ) a&ual}y
dlvlded into rooo Parts, ufe the largeft Diagonal
Scale you have ; fo you may take off 56 Parts
exattly 5 and the four Tenths you muoft guefs at
by moving the Compaffes near half way in the
]giaganal towards 77 ; alfo obferve, the 1oth of a
: Link is meafured on the Land by the Offset-
Staff, having a Link or two thereon, divided into
'] en Parts.

. If the Angle be more than Two Sextants,
as in Fig. 26 ; then having, as before, laid off
the Sextant ¢, 0, 2, let your Affiftants lmld the
Fnds of the Chain at ¢ and e, while you with
the Middle in your Hand, ﬁzt down an Arrow
at ¥, conftituting another Sextant ara. X,

Then the Chain being held at z, lay it thro’ »
and ‘at ‘the other End 4, fet down an Arrow -
Laftly, meafure 4, #, which fuppofe to be 42
I .inks and 5 lenths therefore enter in the Field-
Book' ‘25, 425 P, Lgmfymg:, 2 Sextants and 425
Pd! s A

And if you would protraft’ the Angle of Fig.
56, ‘then with the Length of the me: divided
¥to’ 000 Parts, déferibe ‘the Arch i, v, and
thereon lay 7, n, "and n, d, each equal to the Ra-
dius or flwul{rd Line ; and afterwards lay 425
equal Parts from 4, to #, and ‘draw ¢, #; which
gives the Angle, as r{rquirﬂd.

| | Obferve,
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Obferve, if you were about to meafure the
Angle, Fig. 26, and had fet up one of your three
Staves where the Station-Lines meet in the an-
gular Point 2, another at 7, and the other at =,
i the Lines 4, 4, and 4, ¢; before you proceed
to meafure the Angle 7, 4, #, you muft be fure
that the Staves at @, and 7, and the Mark at &,
are exaftly in the fame Plane; and alfo the Staves
at 2, and #, and the Mark at ¢, in another Plane.

So when the Staff at 2, is planted as nearly
Perpendicular as you can, move yourfelf back-
wards, the farther the better, ’till you fee the
Staff at 4, and that at 7, in one ftraic Line with
the Mark at 4 ; there ftand, and dirett your Af-
fiftant to place his Staff, fo that the Staff at 4,
exadtly cover that at 7, from the Top to the Bot-
ton.

A Bl R 0 I
- Obfervations on Working with the Chain.

IF you would continue a ftrait Line, you may
 fignify it, Dby entring in the Yield-Book
3 %« 000, that is, 3 Sextants.

If an Angle be external, and fo contain more
than 3 Sextants, as &, 4, ¢, Fig. 27, put the Ring
at one End of the Chain over the Staft at 4;
and taking the other End in your Hand, ftretch
out the Chain at Length towards 4, and move
Sideways, till you perceive yourfelf in a Right-
Eine with 4, 4, and there at the End of the Chain,
¢t down an Arrow at d, {o that 4, 4, 4, are in
the fame Plane, and then fet down the other Staff
at ¢, at the End of one Chain alfo ; o that the
Staves at 4, and ¢, be in the fame Plane with the
Mark at e.  Now meafire the Angle d, 4, ¢, in

the
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the fame Manner as aforefaid, and to ic add the
Sextants, fo will the Sum be the Meafure of the
external Angle 4, a, c.

So if the Angle 4, 4, ¢, be 947, then will the
external Angle &, 4, ¢, be 3 Sextants, 947 Partsj
and if the Angle 4, a, ¢, be 1°. 947, then &, a,c,
will be 4° 947, ETc.

‘When you protract the external Angle 2, a, ¢,
firft continue the Line 4, 4 ; then from the Angle
fubtraét 3 Sextants, and make the Angle 4, 4, ¢,
equal to the Remainder.

2. But if you go on the Outfide of a Field or
Wood, you may then work as though you were
within the Wood, by meafuring the Angle verti-
cally oppofite to thofe that are internal: So in
Fig. 28, if you meafure the Angle o, 4, #, inftead
of 4, a, e, it will do your Bufinefs when you
come to protraét, as well as if you had meafured
by a, ¢, on the Infide ; for if two Right-Lines
crofs one another, the contrary or vertical Angles
are equal. FEudid. 15. 1.

Angles meafured by the Chain, may be laid
down by a Protraftor made on Purpofe, having
Sextants and Links divided thereon; and then to
be ufed in the fame Manner as other Protrattors.

The Manner of keeping the Field-Book, is
in all Refpefts the fame as thofe ufed in the 24,
or 4th Chapters, except that when the Angles
are meafured by the Theodolite, you note the
Quantity of each by Degrees and Minutes: In
this Cafe, when meafured by the Chain, you note
the Quantity by Sextants and Parts.

So if you were to meafure the Field, Fig. 14,
by the Chain, inftead of noting 102°, 20, for the
Quantity of the Angle 4, you muft note 1 Sex-
tant 734 Parts; and inftead of 230°, 50/, for the

external Angle 4, you muft note 3 Sextants, 886
Parts;
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Parts ; but the Station-Lines, Offscts, {Fe. will
ftill be the fame.

There are other Ways of Working with the
Chain ; but thefe before-mention’d are the beft
and exalteft, and contain 2s much Variety as any
one will commonly put in Praltice: Alfo thereby
you might meafure an inacceffible Diftance, and
do feveral other Things; but thefe are only for a
Shift, when we have no other Inftruments : And
the fame may be faid of meafuring Angles.

S 2] ol s 3T

Obfervations on mealuving Land in Common-
Fields.

Hen ploughed Lands in Common-Fields
are meafured by the Chain, ’tis ufual to
meafore the Length down the Ridge of the Land,
and to take the Breadth at the Top of the Land,
about the Middle, and at the Bottom; and ad-
ding thefe Three Numbers together, to take
the Third Part of the Sum for the mean Breadch;
but ’tis not advifeable to take the Breadth very
near the Lands Ends, becaufe the Turning of the
Plough generally makes it confiderably narrower
or wider ; and if in meafuring down the Land,
you find the Breadth is not nearly equal, ’tis beft
to mealure crofs the Land oftener, as at every 3
or 4 Chains T.ength, and adding the feveral
Breadths together, divide that Sum by the Num-
ber of Breadths, for the equated Breadth: And
for this Prattice, half the Four Pole Chain is
moft convenient, remembring cither to fec them
down as whole Chains, or to make em {0, when
you caft up the Content.
L HE
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The feveral Furlongs in Common arable Fields,
may be accounted as {o many particular Enclo-
fures, and meafured after the fame Manner, by
fetting up Marks at the Extremities of the Fur-
long, and meafuring the Angles by the Theodo-
lite, as before diretted ; and as you pafs along
the Station-Lines, you may from thence take
Offsets to each Man’s particular Lands ; and a-
gainft that Oifset write the Name of the Qwner
or Tenant : And when you plott that Furlong,
you may, by thofe Lireltions in your Field-Book
( 1f you will take the Pains, which is not a little)
exprefs each particular Land in your Draught,
with its Buttings and Boundings ( but the But-
tings and Boundings of L.and in Common-Fields
i1s neceffarily exprefled in all Cafes ) : An Example
of this 1s needlefs, only it may be added, that in
the Survey of a large Common-Field, ’tis fafer to
divide it in Parcels, as feparate Fields, keeping
good Marks at the Stations, than to venture the
Clofing of the Plott, by going round it all at once,
and dividing it into Parcels afterwards.

CHAUPL
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il 5 B G i B

The HManmner of Laying-out, or
Dividing Land.

S E'CLiL

PROBLEM I

ey I aiy antity of Acres be given, to
¥+ 1| be laid out in a Square Figure, annex
el Iit- to the Number of Acres given 5 Cy-
M@ Taxell phers, which will turn the Acres into
{quare Links; then from the Number
thus encreafed, extraft the Square Root, which
fhall be the Side of the propofed Square.

So if you would cut out of a Com-Field one
{quare Acre, add to ¢ five Cyphers, and then it
WJH be 100000, the Root of which is 3 Chains, 16
Links, and fomething more for the fide ﬂf that Acre:

Problem 2. 1f you would lay out a given Quan-
tity of Acres in a Parallelogram, whereof one Side
is given. — Firft, turn the Acres into {quare Links,
by adding s Cvphr:,r-“-., and divide that Numhcr
thus encrcafed by the given Side, the Quotient
will be the other Side, as if 100 Acres was to be
Iaid out in a Parallelogram, one Side whereof
ihall be 20 Chains; therefore to the 100 Acres 1
add 5 Cyphegs, which divided by 20 Chan, the

I,;Lngtll
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Length of the given Side, the Quotient is 56
Lhams for the Length of the other Side.

Proble 3. 1t you would lay out a Parallelo-
gram that fhall be 4, 5, 6, ¢Fc. "Times longer than
it is broad. Firft, turn “the given Quantity of
Acres into Lmkq, as before, which Sum divide
by the Number given, for the Proportion between
the Length and Breadth, as 4, s, 6, {Jc. the
Root of the Quotient will fhew the fhorteft Side
of fuch a Parallelogram : As if it was required to
lay out r1oo Acres in a Parallelogram that fhall
be s limes as long as broad; firit, to the 100
Acres add 5 Cyphers, and it makes 1coocooos
which Sum divide by s, the Quotient is 2000000,
the neareft Root of which is 14 Chains, 14 Links,
and that fhall be the fhorteft Side of fuch a Pa-
rallelogram ; and by multiplying that 14 Chains,
14 Links, by s, fhews the longeft Side thereof to
be 70 Ch‘lms 70 Links,

Problem 4. If you would make a Triangle that
fhall contain *mv Numbe: of Acres, being confined
to a certain Bale : Firft, double the given Num-
ber of Acres, to which annex s Cyphers, and di-
vide that Sum by the Bafe, the Quotient will be
the Length of thE PEI‘PEﬂdh.Lll’l[' As if the Bafe
given, be 40 Chains, upon which I am to make a
T'riangle that fhall contain 100 Acres; firft, 1
double the Number of Acres, and annexing 5 Cy-
phers thereto, I divide it by 40 Chains, the li-
mited Bafe, fo thall the Quotient be 5o Chains;
for the Height of the Perpendicular, which I fet
on any Part of the Bafe, and from the Extremi-
ties thereof, draw the other Two Sides, which
fhall form the A riangle required.

So if when you are laying out a new Piece of
Land of any given Content, altho’ you meet in
your Way with 100 Lines and. Angles, yet you

1 may,
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may, by making a Triangle to the firft Station
you began at, cut off any Quantity required.

S B G ok Ak
Of Dividing Lands.

E X A M PL:£OS

Uppofe it was required to divide Fig. 29, whofe
S Content is 10 4. 3 R. 22 P. nto 2 equal
Parts, by a Line drawn parallel to a4, .

]E'lri’c the Acres, Roods and Pﬂ]ES muft be re-
duced into {quare Links, which may be done thus:

I? aa
If the Roods are S add £ 8o%> to the Poles,

120

and to the Sum annex Cyphers ; divide this
laft by 16, and write tAL uotient Figures, if
they b:: 5, “afer the Acres. But if the Quotient
Figures are but {4} write { } Cygﬁz;
after the Acres, and thEn the Quotient gures;
fo will you have the {quare Links required.

Therefore 10 4. 3 R. 22 P. reduced into
fquare Links, will ftand thus:

-~ 120
16 (1420000 (88?50%
Square Links--1088750

Having reduced the Acres, {fc. into Square
Links, they make 1088750, the half of which is
544375, next draw a Line by guefs parallel to 4, 2,
as the Line ¢, 4, and then caft up the Content of
the Figure 4, ﬂ" ¢, &, which fuppofe 404375 Square
Links lcis than, 544375, by socoo Square Links,
which fhews that the Partition-Linc muft be fét
forwarder from 4, a.

' Now



Se&. 2. The Practical Surveyor. T34

Now, in order to know how much ¢, 4, muft
be {et forwarder, I divide the Excefs 50000 Square
Links by the Length of the Line ¢, 4, 953 Links,
and it quotes 52 Links ; therefore from ¢, T fet
off 52 Links, and draw the Line £, ¢, parallel to
b, 2, and it will be fufficiently near the Partition-
Line. | |

This is performed by the fecond Problem of
the laft Seftion ; but if thofe Parts of the Boun-
ders ¢, f, 4, ¢, benot nearly parallel, then ’tis beft
to draw a ‘[rianglé to ¢, 4, inftead of the Paral-
lelogram ¢, £, d, e. .

But if ¢, d, had cut off the Quantity a, 4, ¢, &,
greater than that required, then the Partition-Line
had been morc towards «, 4, whofe Diftance might
be found as before. .

Examp. 2. Suppofe it was required to cut off

from Fig. 30, 6 Acres towards g, f, by a Line
drawn fiom a given Point in the Bounder g, 2,
at a.
. Firft, reduce the given Quantity, 6 Acres, into
Square Links, and they will be 600000 3 and then
draw the Line a4, b, by Guefs, from the given
Point 4, and caft up the Content of g, 4, &, f,
which amounts to 43 1680 Square Links, which 1is
too little.

Next draw the Litte g, e, from the Point 4
forming the Triangle 4, 4, ¢, whofe Content is
235600, which added to the Part g, a, 4, f;
amounts to 667280, which is more than the given
Quantity coocoo, by 67280 Square Links ; there-
fore the Partition-Line paffes between e, and 2.

Now divide the Excefs 67280, by 380, half

the Length of the Perpendicular 4, ¢, in Links,
- the Quotient is 77 Links, which fet off from e,
towards 4, and draw 4, 4, which is the true Line

of Partition.
h K gl E."fﬁfﬁpﬁ
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Examp. 5. Suppofe Fig. 31, was to be divided
equally amongft "T'hree Tenants, in fuch Manner
that the dividing Lines may pafs through the
Pond o, in the Middle of the Field, fo that each
‘Tenant may have the Benefit of the Water.

Firfl, Reduce the whole Figure into Square
Links, and it will be found to contain 14774105
then each Tenant muft have One Third Part
thereof, wiz. 492470 Square Links.

From o, to any Two Angles, as a4, and 4, draw
the Lines 04, 04, forming the Triangle a4, 0, 45
which bemg caft up, amounts to 291984 Square
Links, which is too little.

To the next Angle f, draw o, f, forming the
Triangle a, o, f, which being caft up, amounts
to 231000 Square Links, which added to the
Triangle a, o, 4, gives 522984, which exceeds
the Quantity required by 30514 Square Links.

Divide the Excefs 30514, by 347, half the
Length of the Perpendicular o, g, and lay the
Quotient 87, from £, to 4, and 1o thall b,0,0,a, g,
be One Third Part of 4, b, ¢, d, e, [. ,

Next draw the Line o, ¢, to the next Angle e,
and caft up the Content of o, e, f, amounting to
256410 Square Links; to which add the Iriangle
b1y 0, f, 30514 Square Links, the Sum is 286924,
which is too little. ;

Thercfore draw o, 4, to the next Angle 4, and
caft up the Content of o, ¢, 4, 2065500 Square
1inks, to which add 5, o, e, £, 286924, their
Sum 15 552424 Square L.inks; which is more than,
the Third Parc of 4, &, ¢, 4, ¢, f, by 59954 Square|
Links. |

Divide the Excefs 59954, by 295, half the:
Length of the Perpendicular o, 7, and lay thej
Quotient 203 Links from 4, to £, and draw o, &3
{o fhall Fig. 31, be divided into 3 equal Parts, byl
the Lines b4, 4, 5,0, and b, f, ¢, &, 0, and £, ;]

£, 0,0,
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¢, b, 0, as was required ; and the Pond o, laid out
to each Tenant apart.

Thefe 3 Examples exprefs all the Variety
that moft commonly comes in Praltice ; for either
the Partition-Line is required to be Parallel to
fome other Line affigned ; or to pafs through
fome given Point in the Fence; or to pafs thro’
a Point affigned in the Land.

If a Piece of Common was to be divided a-
mongft feveral Tenants, in Proportion to the Rent
which each pays for his Farm: The Numbers
reduced to the loweit IDenomination (except you
exprefs the Parts of Acies and Pounds by Deci-
mals, which 1s better) thr: Rule is:

As the Sum total of all the Tenants Rent, 1s to
the whole Number of Acres in the Piece of L.and
contained 5 10 1s each particular Tenant’s Rent; to
the Number of Acres to be laid out for his Part :
‘This is very plain, and nceds no Example.

So if a Piece of Common was to be enclofed,

and divided amonz{t feveral Tenants, m...unrmng to
‘ the INumber of Bm{%(nttm which cach Tenant
hath in ‘the Common, it is to be periormed (‘mu-
raris mutandis) by the fame Rule.

There is no Need of Direttion how to make
the Lines on the Land in the fame Pofition as on
the Paper-Plot, by carrying the Chan'in a ftrait
Line from Point to Pou on the Land it {elf, as
divided on the Lipmz (}ﬂiy take INotice, Lh'tt
the larger the Scale 1) b‘f w}m,ﬂ the Plott 1s laid
down on the Paperf the exaller: will the oda
I.inks of each [,ine be eftimated by the Scale,
in order to transfer thofe Lines to the Land.

But if you are to divide a Wood, or very
hilly Ground, o that you can’t fee the Marks
from Side to Side, do thus :

" Be fure to keep good Marks at every Station,
as you mcafurc ;nuni it, that you may fnd th:
Il 3 ]._.E.'Driu
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Hole at each, in which the Staff ftood ; then ha-
ving plotted the Wood, and divided it on the
Paper-Plott, in fuch Manner as defired, plant the
Center of the Theodolite diretly over that Point
in the Station-Line on the Land where the divi-
diug Line cuts it, on the Paper-Plott, and bring
the Index to 260, or fet it in the fame Pofition
as it was at the forward Station when you mea-
fured that Angle, turning about the Inftrument,
till the Hair in the Tellefcope cuts the laft Mark ;
fo that the Tellefcope be fet exaltly in the Di-
reCtion of the prefent Station-Line, where the
Dividing-Line cuts, and there fcrew the Inftru-
ment faft ; then meafure with your Protrattor on
the Paper-Plott, the Angle which the Dividing-
Line makes with the prefent Station-Line; and
turn about the Index on the Limb to the fame
Angle ; {0 fhall the Tellefcope be fet in the DJi-
reftion of the Dividing-Line ; then by looking
through the Tellefcope, you may caufe Staves to
be fet up in the fame Direftion : And thus pro-
ceed in a ftrait Line, till you are far enough in
the Wood, or quite through, if it be divided by
one Line ; but if by two Lines, you muft conti-
nue them till they meet one another, as in the
Paper-Plott.

The fame Thing may be performed by the
plain Table, or the Chain only; but thofe Inftru-
ments arc not fo convenient to meafure 2 Wood,
or hilly Ground, as the Theodolite.

SECT.
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SENC T L

How to veduce Cuftomary into Statute Meafure.

Meafure, {9 ¢ contra, the Rule is : As the

uare of one fort of Meafure is to the Square of

the other, {0 is the Area of the one, to the Area
of the other.

In fome Parts of Ewngland, they account 18,
in fome 20, 22, {Fc. Feet to a Pole or Perch,
and 160 fuch Perches to make an Acre, which is
called cuftomary Meafure ; whereas our true Mea-
fure of Land, by A& of Parliament, is but 160
Perches to an Acre, accounting 16 Feet and
an half to the Perch.

So if a Ficld meafured by a Perch of 18 Feet,
accounting 160 fuch Perches to the Acre, doth
contain 100 Actes, how many Acres fhall the
fame Field contain by the Statute Perch of 16 3
Feet ? Say, As the Square of 18 Feet, (viz.)
324, 18 to 100 Acres, 10 is the Square of 16 3,
Feet, (viz. 272, 2%,) t0 119 1. of an Acre
Statute.

;F you would change Cuftomary into Statute
q

K4 (o S D,
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General Obfervations touching  the
Surveying and Plotting of Roads,
Rivers, &c. With fkort Hints
how to make the Draught of a
County, or ground Plott of a City,

7 N this Seventh Chapter I have added
’ general Diretions for Meafuring of
Roads, {F. omitting particular
74 esof| Forms of Charts, as fac fimiles,
e BEgAtE| which would take up more Room
than can be {pared in this {fmall Traft; and in-
deed if the {feveral Varieties that occur in thefe
large and fpacious Works were inferted, it would
fwell to a large Volume: But {ince the Survey-
or’s Judgment in contriving and carrying on his
Work muft be his beft Guide; thefe few Obfer-
vations may ferve as Memorandums of the moft
neceffary Things in Praltice, which, together
with other Rules before laid down in this Traét,
may perhaps be a fufficient InftruGtion for the Per-
formance of any Thing of this Nature. :

SEC'];.
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S, B ©IE,

General  Direétions for making a Draught  of
the Roads lying through any County, &c.

Nftruments fitteft for this Purpofe are 1. the
I‘Thmdnlltf: as before defcribed: The ﬁinew 5
which each Station-line on the Koad makes
with the Meridian, being obferved by the I «
in the fime Mf‘mnu as before defcribed in Lha p-
TII. and the Bearing% of the feveral Remarks
from thence by the Needle. 2. The Wheel or
Way-wifer to meafure the Liength of the Liines,
by driving the Wheel on the Road before you,
10 {hall the Hands on the upper Part of the In-
ftrument fhew how many Miles, Furlongs, and
Poles you go at one Time from any Station. 2
The Protrattor as before defcribed: A neac dia-
gonal Scale of Brafs and a geod Pair of Com-
pafies, or rather a Pair of beam Compaffes, with
fuch a Scale on the Beam as fhall be agreeable to
the Largenefs  of your Plott; for thereby you
may lay down the Length of your Lines much
exalter than by any other Way, by fetting one
Foot of the Compafles at one End of the i ine,
and moving the Socket on the Beam to one of
the equal Divifions near the other End of the
Line you are about to lay down, reprefenting
Chains or Furlongs ; and then you may bring the
Point of the Cﬂmpcds which ftands perpendicu-
lar on the Paper to the Parts of that equal Di-
vifion, reprefenting Links or Poles by the Help
of a fmf—tll Screw, - there being Divifions en the
Fdge of the Socket fliding clofe on the Beam
'1+::curclm*f to Nonus's Proj eftion:; 1o that the Links
of a Chain or Poles of a Furlong are eftimated
‘in the fame Manner as the Minutes of a Degree
‘ ' ' on
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on the Limb of the Theodolite; for in thefe large
Plans where the Diftances of Places are deter-
mined by the Interfetion of Right-lines from
your Stations; thofe ftationary Diftances ought
to be laid down as accurately as may be, for
where a Mile is laid down in the Compafs of
an Inch, a Point is confiderable.

In order therefore to make a Draught of the
principal Roads that lye through any County,
(Jc. firft begin at fome noted Market Town, or
rather at the County Town, placing the Theo-
dolite at fome remarkable Church, £7¢. then ha-
ving a Field-book with large Margins to enter
the Remarks, and the middle Column reprefent-
ing the Station-Lines divided into three Parts,
at the Head of each of which write M. for
Miles, F. for Furlongs, and P. for Poles.

When you begin your Journey at the Top of
the Field-book write the Name of the Place
where you begin your Work, and making © 1.
in the Field-book to reprefent the firft Station :
Send fome Perfon forwards on the Road, with a
white Flag in his Hand, as far as you can fee;
and then by fome known Sign caufe him to ftand ;
then bring the Index to 360, onthe Limb, and
turn the Inftrument into the Direftion of the
Meridian, and there fix it; then direft the Tel-
lefcope to the Perfon on the Road, and note the
Degrees cut on the Limb for the bearing of the
firft Station-Line.

Put the Hands to the Beginnings of the Num-
bers on the Plate, and bring the Wheel to the
Station, then caufe one to drive it from the Place
where your Inftrument ftood towards the Man
on the Road, ’till you fee fome remarkable Ob-
jet on ecither Side thereof; there let him ftop
and diret the Tellefcope to that Objelt, and
note the Degrees which the Needle points to in

; T i the
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the Box, and at what Diftance the Inftrument is
planted from the laft Station, together with the
Name of the Objet to which the Tellefcope was
direted.

Having entered this in the Field-book, go on
with the Wheel till you fte fomething elfe re-
markable on either Side of the Road; there ftop
and take a Bearing there; and in this Manner
proceed till you come up to the Man at the fecond
Station, obferving as you go along on the Road
from Station to Station: Firft, what by Lanes,
or Roads you meet with in your Way, whether
they be to the right Hand or to the left, and
to what Places they go, and how they lnchne,
whether forwards or backwards, or whether they
be at right Angles with the Road you are mea-
furing, and note it down in the Field-book with
two Lines thus = on the right or left Side of
the Station-line ; that is, if the Road or Lane
be on the right Hand, then place it on the right
Hand 5 but if’ the Road be on the left Hand,
then place it on the left: If the Road doth in-
cline forwards, then make it on either Side of the
Lane or Road thus | : If the Road or Lanein-
clinc backwards, then mark it thus 7: If it be
at right Angles with the Road you meafure, then
mark it down thus — : If another Road croffes
that you are upon, note it thus # : Likewifc fec
down at what Diftance from your Stations the
Lanes or Roads do turn out from the Road you
meafure, v7z. at fo many Furlongs, {J¢. a Road
to the Right or Left to fuch a Place.

Likewife, when you pafs over any Bridge,
note it in the Field-Book, with the Diftance
from the laft Station ; as alfo the Name of the
Water that runs under it, and from whence it
h*u:h its Rile, and where it doth empty it felf:

So
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So muft you do when you pafs over any Ford or
Rill.

Note down alfo, when you afcend an Hill, and
when you come to the Top thereof, and when
you defcend the fame, and come to the Botrom
thereof.

When you pafs through any Town or Village,
note at how many Miles, Furlongs, and Poles
you enter the fame; and at how many Miles, {J'.
you leave it, and whether the Houfes be c]:}f’e or
fcattering, or on the Right or Left Side of ‘the
Road, or on both Sides Lhermf‘, alfo write down
the right Name thereof’; and if a Market-Town,
take Notice on what Day the Fairs or Market
is kept ; and by what Officers the Town 1s go-
verned.

Note down alfo the Mills that are on the Road,
whether Water-mills, or Wind-mills, and the D1-
ftance from your laft Station. If there be any
’lone Churches on the Road, note them down
by their Names, and whether they be Towers or
Spires, with their Diftance fiom your laft Sta-
tion.

In your meafuring along the Road, if you fee
any Lhmchc* Manfion- -Houles, BE'lcnnﬂ Wind-
mills Tmms, Villages, or any other Thiﬂ" re-

ElI'I-.’IbIE you muft take a Bt.mmg to earh no-
ting down in your Ficld-Book, the Name r:}f the
Place, and how it does bear, and at what Diftince
from your laft Station you took this Bearing.

Then 1n your meafuring forwards, at as great
a Diftance as you can, take another Bearing to
thofe Places you took inﬁ provided yon may but
fce them, and note the \Ltmc of the Places, and
how thﬁ;‘}" bear, and at what Diftance from your
laft Station, as before.

()bﬁ:rvmg thefe Direttions, proceed with your
Work on the Road as far as you can go the'firft

Day,
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Day, entring the feveral Obfervations in as plain
and fair a Manner as poffible in the Field-Book,
and then it may be convenient to protrat that
Day’s Obfervations, before you go any further.

Therefore, on the Paper or Parchment, on
which you draw the foul Draught, let there be
ruled Meridian-Lines all over, exaftly parallel to
one another; and chufing a proper Place in one
of the Lines, to reprefent the firft Station, draw
an occult Line from thence, making fuch an An-
gle with the Meridian, as you oblerved the firft
Station-I ine to do, when you direted the Tel-
lefcope to the Man ftanding in the Middle of the
Road.

When you have drawn the Station-Line in its
true Pofition, fet thereon the feveral Diftances
from the laft Station very f::{d&Iy,' at which you
made any Remarks, as you find ’em noted in thc
, Field-Bock ; and make a fmall Prick at each, in
“the Station-Line : Then having made the Station-
Line of its juft Length, proceed to lay down the
feveral Objeéts you obferved on each Side the
Road, in their true Situation 5 as fuppofe a Stee-
ple that ftands at a Diftance from the Road, viz.
a Mile or two ; lay the Center of your Protra-
&tor on the Place at which you toolt the Bearing,
thus, (at fo many i}{)lcs §7c. Diftance from fuch
a SEEl..:'(}l‘l fuch a Steeple did bear from you
207°, a4c', ) therefore, againft the Degrees of
Bearing make a Mark, and draw a Line at
Length.

Then at the fecond Place in the Station-L.ine,
where you obferved this fame  Stecple to bear
from you, lay the Ceater of your Procrattor,
and againft the Degrees of Bearing make a Mark,
~and likewife draw a Line at Lenech; and where

this laft Line of L.,;uu'e-f dots m-.a.LiLd: the firlt
I.inc
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Lite of Bearing, there place the Steeple, with
the Body of the Church to the Eaft Side thereof:

All Wind-mills, eminent Houles, or other Re-
marks that are diftant from the Road, you muft
protralt in the fame Manner as you did the
Church, by the Bearings, and likewife write down
the Name of each; and if you protraét a Village
that ftands at a Diftance from the Road, you
muft fignify by Writing the fame, that it is a
Village ; but that you may know Market-Towns
from Villages, write the Name of the Market-
Town in a different kind of Letter ; and if you
protraét a Village that is in the Road, with Hou-
fes fcattering, you muft place your Houfes fcat-
-tering on the Right or Left Hand the Road, as
you noted them in the Field-Book.

You muft protralt the Road all along with two
Lines parallel one to the other. If your Road
have Hedges on both Sides, then draw your
Lines black ; but if your Road be open Way,
then draw it with prick’d Lines ; alfo you may
infert the Qualicy of the Ground, whether it be
a Common, Moor, or arable Land.

If the Road pafs through a Wood, then make
little Trees on both Sides the Road, to fignify
the fame fo far as the Wood goes.

If the Road pafles over an Hill, you muft at
the Beginning where the Hill doth afcend, fhadow
very deep, and as the Hill doth more and more
afcend, you muft thadow it lighter, till you come
to the Top thereof : But if the Hill makes an
Angle of above 5 or ¢ Degrees, or thereabouts,
and the Height be above a Furlong, you muft
find the horizontal Line of that Hill, and protratt
that, otherwifc a great Error may enfue.

If there.be a Village or Town on the Side of
the Hill, you muft fhadow it hkewife, fo that
the Houfes may be feen. If the Remarks that

are
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are at a Diftance from the Road ftand on an
Hill, make an Hill to reprefent the fame.

If your Road pafs by or through a Park, Fo-
reft or Chafe, write down on your Road pro-
tracted, where you did enter the fame, and where
you did leave it, writing the Name thereof among
the Trees.

1f your Road pafs over a Ford, draw the Ri-
ver quite crofs the Road, to fignify there is no
Bridge, and write the Name of the Ford; but
if there be a Bridge, then draw the River on
both Sides the Road, ’till it touch the Parallel
Lines; and write the Name both of the Bridge
and of the River; likewife write on that Side of
the Road that the Stream runs from you, and
at what Place the River doth empty it felf; and
on the other Side of the Road write from whence
the Water or River hath its Rife, if you can
learn that of the Inhabitants.

All Rills you may fignify, by drawing a Line
crofs the Road ; and Brooks may be fignify’d by
drawing Two Lines crofs the Road, and Rivers
by more Lines, together with the Names; for
all Rivers have Names, but Rills and Brooks
have none.

It will likewife be neceffary, that you take No-
tice of the Quality of the Way, whether it be
ftony or clayey or boggy, and write it down on
the Road that you have protratted: And by
this Means you will have your Road mighrey full
of Remarks, and it will fhew very delightful. -

SECT.



144 The Praélical Surveyor. ~ Chap. VIL.

S AT P

Containing general Directions for making the
Plott of a River or Brook, by the !)ejmf-
mention'd Inflruents.

Irft, when you come to the Mouth of the

River, caufe a Man to go and ftand at the
next Bend thereof;, then plant your Theodolite
at the Mouth Df'th: River, letting your Needle
hang direltly over the Meri Jian-Line in the Box ; ;
there fix the Inftrument faft, and dire&t your
Tellefcope to the Man that ffands at the next
Bending of the River, and note down the An-
gle in your Field- B_mk as you did in the Road.

Then caufe the Man that drives the W heel,
to meafure between your firft Station, and the
Man at the next Bending ; and note chat down
alfo in your I:'JCIL’L—BDDI{ under Miles, - Furlongs
and Polcs.

Then bring your Inftriment to the Man at the
firft Bending of the River, and caufe that Man
to go forwards til he finds another Bending,
there let him fland; and placing your Inftrument '
where the Man laft {tood, let your Needle (as
before ) hang direftly over the Meridian-Line,
and there make your Inftrument faft ; and direct
the Tellefcope to the Man that ftands at the next
Bf:ndmt:, of the River, and note down the Angle
in your Field-Book, as you did mn the former :
And thus moft you proceed all 2long the River,
to the Head thereof. | |

In order to take the Breadth of the River, it
will be convenient to fend fome Body on Purpole
crofs the River, in a Boat, (unlefs a Bridge or
Ferry De near,) and let him fet up a Staff by

the
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the Brink of the River, on the further Side, to
which Staff take a Bearing, from the Place of
your Standing, which call the firft Station ; alfo
let another Staff be fet up on the fame Side
where you ftand, and call that the fecond Station,
to which take a Bearing alfo. Now meafure in
as ftrait a Line as poffible, the neareft Diftance
between the 11t and 2d Stations, and that Diftance
note in the Field-Book with the Bearings.

Plant the Theodolite at the fecond Station, and
take a Bearing to the fame Mark on the further
Side of the River, and note that Bearing alfo in
the Field-Book.

When you protratt thefe Obfervations, lay the
Center of the Protraftor to © r, and turn it
about till the Diameter be parallel to the Men-
dians on the Paper, then againft the Degrees of
Bearing from © 1, to the Mark on the further
Side of the River ; and alfo to © 2, clofe to the
Limb of the Protraftor make » Marks, through
which, from © 1, draw 2 Lines at Length.

Set off the Diftance between the 2 Stations on
the 2d Line, and mark it © 2, to which Mark
lay the Protraltor as before, and againft the De-
grees of Bearing obferved at this 2d ©; to the
Mark on the further Side of the River make a
Mark, through which draw a Line at Length ;
then will this Line interfelt the firft Line drawn
at your firft Station, {fo fhall the Point of Inter-
feCtion fhew the Breadth of the River.

In the fame Manner, are the Diftance of the
Churches, (gc. from your Stations en the Road,
determined ; and in chufing the Diftance of thefe
Stations, ’tis very neceffary to obferve the Rule
laid .down at the Conclufion of Chap. L

If there be a Ferry over the River, you muit
draw the River to its true Breadth, and makea
prick'd Line crofs the River, to reprefent the

L Paffage
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Paffage of the Ferry-Boat; and note on the Side
of the River the Name of the Ferry.

In meafuring on by the River, obferve what
Bridges you pafs by, and at what Diftance from
your laft Station ; alfo whether they be of Wood
or Stone, and by what Name they are called ;
alfo take Notice of all Corn-Mills, Paper-Mills,
{Fc. and note them in the Field-Book, in the
Column of Remarks, with their Diftance from
the Mouth of the River, and your laft Station.

Likewife take Notice of all the Sluices (if
there be never fo many ) that are on the River,
and of all the Locks and Flood-gates as you pafs
along, with their Names, if they have any ; alfo
if there be any cut Rivers from the River that
you are meafuring, note where it goes out of the
River, and where it comes in again, and for what
Fnd it was fo cut : Allo where any Brook or Ri-
ver enters into that you are meafuring, note
down the Place, and the Name of the River
that comes in; and allo take an Account of thofe
Places of the River that are fordable, and note
them down in your Field-Book: And in all thefe
Cafes, exprefs the Diftance of' each Remark from
your laft Station, as alfo their Diftance from the
Mouth of the River.

You muft alfo note in your Field-Book all the
Towns this River doth run through, or by, with
the Towns Names, and the Diftance from your
laft Station and the Mouth of the River.

You muft alfo take an Account-of all the
Churches that are on cach Side the River within
your View, by taking a Bearing to them at two
feveral Places, as you did on the Road; and note
them down in your Field-Book, with the Diftance
of the Place from your laft Station, where you
took the Bearing, to the Steeple both Times ;

by this Means you will come to know how f't}il
eac
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each Church is diftant from the River : The fame
you muft do by all the Wind-mills, great Houfes,
f_g’s noting their Names, and Places of Situation,
in the Column of Remarks in the Field-Book.

When you have thus meafured your main
River, begin to meafure the feveral Branches
thereof’; for there are but few Rivers but have
fmaller Rivers running into them, and all thofe
{mall Rivers ought to be done with the like Ex-
allnefs with the great ones.

Note, All Rivers that are navigable, ecvery
Bending of them muft be taken exaltly; but for
other {fmall Creeks there is no great Need ; for
you will find fuch {mall Brooks to have a Bend at
every two or three Poles, nay fometimes lefs,
therefore they are to be taken thus:

Take your Sights as far as you can convenient-
ly, till you find the Brook to have a confidera-
ble Bending; and if your Scale will permit, you
m?' take Offsets to reprefent the {fmall Turnings

Windings thereof, as in Fig. 22 : But in mea-
furing a fmall Brook, if your Scale is to be a
Mile or two in an Inch, then thefe fmall Turn-
%&gs and Windings can’t be defcribed in the

ap.

']? he Manner of protratting thefe Obfervations,
is the fame with the Roads, except the Offsets
from the Station-Line to the Brink of the River,
and its Breadth, which are particularly to be
regarded.

Lz -SMECT'F
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SEC TEAT

General Diretions for making a Map of a
County, &c.

FIrﬁ:, from the County-Town, or other Mar-
ket-Town, where you began your Work, lay
down the principal Roads throughout the County,
protraéting them truly, as you obferved them in
your Survey, inferting the 'T'owns, Villages, great
Houfes, Crofs-Ways, {F¢c. according to their true
Situation, taken at Two Stations, as you went
on the Road ; fo will you (if Care be taken)
have the true horizontal Liftance of all thofe Pla-
ces within Sight of the Roads, from the Road
itfelf, or from one another.

Secondly, Lay down the chief River that runs
through the County, fo will you have the Situa-
tion of f{everal more Towns, and other Remarks,
as obferved in your Survey af that River; and
when the main Rivers are done, all the ancheq
muft be protratted with the like Exallnefs ; for
the main Rivers and Branches being exaétly dﬁne,
will be a great Ornament to a County Map.

Thirdly, If the County borders upon the Sea,
firft prntraé’t the Sca-Coaft exaltly, and then take
a Survey of and plott all Rocks, Sands, or other
Obftacles that lie at the Entrant‘e {Jf'anj,r River,
Harbour, Bay or Road upon the Coaft of that
County, by going out in a Boat to fuch Sands or
Rocks that make the Entrance difficult; and at
every confiderable Bend of the Sands, take with
a Sea-Compafs, the Bearing thereof, to Two
known Marks upon the Shore: And having fo
gone round all the Sands and Rocks, you may,
upon the Plott before taken of the Cnaﬂ, draw

Lines,
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Lines, which fhall interfet each other at every
confiderable Point of the Sands ; whereby you
may give good Dire&tions either for the laying of
Buoys, or making Marks upon the Shore, for the
Direttion of Shipping ; and the beft Time to do
this, is at low Water, in Spring Tides.

Fourthly, Having truly protrated the princi-
pal Roads, Rivers, (¢ with the feveral Remarks
obferved from thence, youw'll find moft of the re-
markable Places in the County laid down: But
in Order to compleat the Work, look upon fome
old Map of the County, and contrive 3 or 4
Market-Towns, or other Towns, to meafure
through, that you have not yet laid down, and
from thence to other Towns or Villages; and fo
do, till you have meafured moft or all the Roads
that lead from Market-Town to Market-Town,
taking all the Remarks you can, as you go along;
and if you find any thing remarkable in the old
Map, that you have not yet taken Notice of,
you may go and furvey it. And thus, by Degrees,
you may fo finifh a County, that you need not
fo much as leave out one Gentleman’s Houfe
for fcarce will any thing remarkable efcape com-
ing into your View, either from the Roads, Ri-
vers, or Sea-Coaft,

Fifthly, When you are in a Town, you may
place your Inftrument, if you can, upon the Stee-
ple, and from thence take the horizontal Angles
to others, by having the horizontal Diftance of
thofe z, from which you take your Angles given;
but obferve, all Churches are to be laid down
according to their horizontal Diftance one from
the other: Therefore, if the Road between them
be over Hills of a confiderable Height, the Hy-
pothenufal Lines on the Road muft be reduced

to Horizontal. :
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Sixthly, All Parks and Forefts muft be truly
laid down in the Map, as to their true Bounds
and Situation ; and all remarkable [.akes of Wa-
ter : You are likewife to defcribe the Quality of
the County, whether it be hilly or woody, pla-
cing the Hills and Woods in their true Places.

Laftly, Take the true Latitude of the Place, in
Three or Four Places of the County; which put
down on the Edge of your Map accordingly.

S EC T. IV,

General Diveétions for taking the Ground-plott
of a City or other Towomn. -

HE Performance of this Work is very

laborious, and you muft be careful to keep
the Field-book in a plain and regular Manner,
otherwife the Multitude of Obfervations and Off-
fets will be apt to breed Confufion; but if Care
be taken therein you’l find the Work not very
hard to be done: One that underftands the fourth
Chapter will mike no Difficulty of this Seltion,
for the feveral Streets, Lanes, {Fr. in a City are
furvey’d and protrafted in the fame Manner as
the Lane'Fig. 2:. The feveral Offsets to the
Houfes, Churches, €. all along the Sides of the
Street being taken from the main Station-line,
running through the middle thereof, in fuch Sort
as the Offsets are taken from the Station-line to
the Hedges, Gates, {F¢. on the Sides of the
Lane.

The Inftruments for this Purpofe are, r. the
Theodolite as before deferibed, to meafure the
feveral Angles made by your Station-lines, as they
ancline out of one Street into another, and in this
«Cafe work with the Limb only, but never truft
to
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to the Needle, for (befides the Danger of its
being attratted ) you will find it neceffary to lay
down every Line by fome other, given in Pofition
in the Plott it felf, rather than by the Bearings
from the Meridian.

2. The Chain ; and becaufe the Ground-plott
of the Houfes, Pavements, (9¢. are generally laid
out by Foot Meafure ; therefore let every Link
therecof be a Foot long, and Fifty of thefe Links
will make the Chain of a fufficient Length, di-
ftinguithed at every Ten Links, by Marks, as
Gunter's Chain is: But if the Content of any
Part of the Plott be defired in Acres, you may
reduce the Feet in any Line, to Links; and for
this Purpofe the Table in Chap. I. will be a rea-
dy Affiftant.

3. The Offsett-Staff, divided alfo into Feet,
s of which may make it of a convenient Length,
becaufe you will have Occafion to meafure many
Paffages, Alleys, (F¢. that are not wider ; alfo
at one End of the Staff, you may have a Piece
of about 3 Foot joined, like the Squares of a
Drawing-Board ; and this will be a Direftion to
meafure the Offsets from the Chain, at Right-
Angles.

a. The Scale, (or rather a Pair of Beam-Com-
paffes) according to the Bignefs of the Plott, the
Protraétor, the Drawing-Pen, {e.

Ficft, inone of the principal Sheets, as at @ r,
in the Lane, Fig. 22, fet up a Station-Staff, and
fend another forwards in the Street as far as you
can fee. Then lay the Chain on the Ground ex-
altly in the fame Dire&tion with the Two Sta-
tions, and with the Offset-Scaft both to the right
and left at Right-Angles from the Chain; mea-
fure the Offsets as in the Lane ; taking Notice
at how many Links from the laft Station each is
laid off ; and when any of thofe Ofiscts reach any

L4 remark-
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remarkable Houfe, ¢5¢. or the Corner of a Street,
Alley, or Court, enter fuch a Remark againft the
refpective Offset, in one of the Outfide Columns
of the Field-Book: And in this Manner proceed
to the fecond Station.

Set up the Theodolite at the fecond Station,
and bring the Index to 360, on the Limb, turn-
ing the whole Inftrument about till you fee thro’
the Tellefcope the Staff at © 1; there fix the
Inftrument, and then turn about the Index, di-
refting the Tellefcope to another Staff fent for-
wards in the Street, to the further End thereof,
if you can fee fo far; and note in the Field-Book
the Angle which the Index cuts on the Limb,
with the utmoft Exaltnefs : Then proceed with
the Chain towards the next Station, as before.

Having 1 this Manner gone through feveral
of the principal, high Streets, that lead through
one Part of the Town, it will be convenient, as
you pafs along, as often as you come againft any
crofs Street, to take a Sight down it 3 and note
the Place or Mark vo which the Tellefcope is
direfted ; and alfo at how many Links Ihitance
from the laft Station the Inftrument 1s planted,
when you thus look into a crofs Street; and note
both thefe Places in your Ficld-Book, or Eye-
Draught, with this Mark © ; {o that you may be
fure to find the Place exaltly, when you begin to
take your crofs Sheets.

It will be convenient, not only to enter your
Obfervations in the Field-Book, but allo to form
a Sketch or Eye-Draught of the Work, as you
go along, making Lines to imitate the fame; and
draw the crofs Streets, Alleys, {F¢. thereon, in
fuch Manner (as near as you can guefs) as you
fee thofe crofs Streets to bear from the Place of
your Standing in the high Streets; and write the
Name of cach Street between the Lines repre-

fenting
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fenting the fame: and this will be ufeful when
you come¢ to protratt,

Note, Before you begin your Work, it will be
" neceffary to walk about the Town, and chufe 4

or 5 principal Streets that lead out of one into
another, enclofing between them feveral By-Lianes,
Alleys, (‘_9’5. And contrive your firft Station in
fuch Manner, that when you come round thefe
4 or 5 Streets, the laft Station-Line may clofe
exaltly on the firft Scation-Point; and obferve,
that the fewer Angles you make in going round
thefe Streets before you clofe, the better.

This is no more than Surveymg a Field; the
main Difficulty will be to find your Stations, ‘when
you come to furvey the crofs Streets, B}r-Lanes,
Thoroughfares, {g¢. between the eminent Streets
that you firft went round; but you may help
your {elf herein, 1if you hy one End of the Chain
at fome Door, or other remarkable Place on the
Right Side of the Street, and draw it in a {trait
Line through the Station-Point, to fome other
Remark on the other Side of the Street, taking
Notice at how many Links from the Right,
the Chain cut the Station: You may alfo much
help yourfelf herein by your Eye-Draught.

“ ien the Station-Line leads you into a Square,
you may plant the Theodolite in the Middle
thereof, and from that onc Station diret the Tel-
lefcope to the Corners, (very often there are but
four, and the Sides all ftrait) and meafure the
Diftances from that Station to the Corners, as in
Chap 1. Seét. 3. But if you would take Notice
of p{uLlcuhr oufes therein, or if the Sides are
very irregular, then go round it; but Lanes and
Alleys are lid down by Offsets only, from the
Station-Line through the Middle. ;

Having
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Having thus finithed one Part of the Town or
City, you may proceed to another, till the whole
be finifhed ; but this is a Work that will take up
a great deal of Time.

The Manner of Protratting this Work, is the
fame as in the preceding Chapters, therefore par-
ticular Direftions are needlefs ; but ’tis beft to
protralt fo much as you furvey in one Day, be-
fore you proceed with more; and for this Pur-
pofe, a Skin of fine, foft Parchiment is better than
Paper, unlefs the Paper be very fine, and pafted
on Cloth or  Canvas. The Ground-Plotts of
Churches, muft be very exaltly taken, and laid
down in the fame Manner on the Draught, and
fhadowed very deep ; the fame of Houfes,

~Alo if you ufe a Pmtl altor that will lay down
Minutes,  as defcribed in Lhdp II. your Work
will be more likely to clofe; for you cannot be
too curious in® obferving and laying down the
Angles, efpecially thofe in the principal Streets.

B L N oS,

AP PE N-
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== H E TInftrument moft approved for this

053 p=i| Purpofe, (a hgure whereof you have
N2 .‘"_f s in the Beginning of this Book ) confifts,
=) 1, Of a Brafs Tellefcope of a conveni-
ent Length ( the longer the Exalter, provided
the Parts of the Inflrument that fupport it, be
made proportionably ftrong:) Within this Lel-
lefcope is fixed an horizontal Hair, and a {mall
Micrometer, whereby Diftances may be determi-
ned at one Station near enough for the Bufinefs
of Levelling : Upon this Tellefcope is fixed, with
two imall Screws, the Spirit Tube, and Bubble
therein, which Bubble reft exaltly in the Middle
of the Tube, when the Tellefcope 1s fet truly level.
2. Under the Tellefcope, is a double Spring,
with 2 Screws, by which the Bubble is brought
exaltly to a Mark in the Middle of the Tube ;
to which Spring 1s fixed a Conical Ferril, which
is a Diretion for the Tellelcope to move hori-
zontally at Pleafure. There is alfo a three-legged

Staff, a Ball Socket, and 4 Screws, to adjuft the
horizontai
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horizontal Motion the fame with that belonging
to the Theodolite, before defcribed.

Provide 2 Station-Staves, each 1o Foot long, that
may {lide one by the Side of the other to 5 Foot,
for eafier Carriage; let them be divided into 1000
equal Parts, and numbred at every 1oth Divifion,
10, 20, 30, 40, (F¢. to 100, and from 100, 110,
120, {J¢. to 200, and fo on till you come to 10003
but every Centeffimal Divifion, as 100, 200, 300,
to 1000, ought to be exprefied in large Figures,
that the Divifions may be more eafily couated ;
and you may have another Piece 5 Koot long,
divided alfo into soo Parts, to be added to the
former, when there fhall be Occafion.

Upon thefe Staves are Two Vanes, made to
flide vp and down, which will alfo ftand againit
any Divifion on the Staff; by the Help of Springs.
Thefe Vanes are beft, made 30 Parts wide, and
go Parts long ; let the Faces of them be divided
mto 3 equal Spaces, by 2 Lines drawn lengthways;
let the 2 extreme Spaces be painted white, and
fet the middle Space be divided alfo into 3 fmal-
fer equal Spaces, and let that in the Middle be

inted white, the other 2 black, which will ren-
der them fit for all Diftances.

Being thus provided with a good Inftrument,
Two Station-Staves, a Chain, and Two Affiftants,
you may proceed to your Work ; but firft it will
be neceffary to make a Trial whether or no your
Inftrument be well adjufted.

S B CuF)-nIL

How to adjnft the Infiri.ment.

Hufe fome Field or Meadow, that is nearly
level, and fet down the Inftrument about

the Middle thereof, and make an Hole in the
Ground, under the Center of the Ini’cmmfgnt x
rom
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from which, meafure out in a Right-Line, {fome
convenient Length, as 20 Chains, and there leave
one of your Affiftants with his Station-Staff ; then
return to the Inftrument, and meafure out the
fame Number of Chains, v/z. 20, the other Way,
by the Direttion of the Inftrument, and laft Sta-
tion-Staff, as near in a Right-Line as you can
guefs, and there leave your other Affiftant with
his Station-Staff'; {0 will the Inftrument and Two
Station-Staves be in the fame Line.

Then return to the Inftrument, and fet it ho-
rizontal, which is prefently done by the Ball and
Socket, and turn the I'ellefcope about on its ho-
rizontal Motion, to your firft Affiftant, and move
the Tellefcope by the Two Screws in the double
Spring, till the Bubble refts exattly in the Mid-
dle of the Spirit Tube; then obferve where the
Hair in the Tellefcope cuts the Staff, and direét
your Affiftant to move the Vane up or down, till
the Hair cuts the Middle thereof, fo that you
may {ee as much of the Vane above the Hair as
below it, and there give him a Sign to fix it ;
then direét the Tellefcope towards your fecond
Affiftant, and proceed in the fame Manner; fo
are the Vanes on each Staff equidiftant from the
Center of the Earth.

Remove the Inftrument to that Affiftant which
is neareft the Sun, if it fhines, that you may have
the Advantage of its Rays upon the other Af-
fiftant’s Vane, and there fet down the Inftrument
as near the Staff as you can; then having fet the
Inftrument horizontal, fo that the Bubble refts in
the Middlec of the Tube; obferve what Divifion
on the Staff is then cut by the Hair in the Tel-
lefcope, above or below the Middle of the Vane,
for 1o many Divifions muft the other Affiftant’s
Vane be raifed or depreffed, which direlt him to
do accordingly,

But
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But becaufe the Inftrument is 4o Chains di-
ftant from the Station-Staff, you muft make an
Allowance for the Earth’s Curvature, which by
the following Table you will find to be 16, & Parts,
therefore let the Vane on the Staff be raifed

16 . & Parts.

A TABLE of the Earth’s Curvatufe, calcu-
lated to the Thoulandth Part of a Foot, at
the End of every Chain, from 1 Chain to 4o.

Chan: | Dec.Foor Chaini|DecFoot|Chains| D« Foot. Chains| D.Foot. |
oco | 11 | or3 | 21 | 046 | 31 | 099
oo |"12') oy | 22 P'0o50 ] 32 106 |
@ol iy 13  evy | 23 055 33/ X3
002 | 14 | 020 | 24 | 060 | 34 | I20
ed3 Y ek o33 | dy' | 065 | 353 427
0041716 | 026" | 26 1 070 | 361 ¥4
sls ] el e iy A B o B R e T R e e S
co7 | 18 | 033 | 28 | 081 | 38 | 149
oad ‘|“19't a37 | 20 'f 087 | 39 J-15¥
010 | 20 | 041 | 30 | 093 | 40 | 166

D0 O bW oo

Now diret the Tellefcope to the Vane thus
raifed, and if the Hair cuts the Middle thereof,
while the Bubble refts in the Middle of the
Tube, the Inftrument is right; but if not, you
muft raife or deprefs the Tellelcope by the Screws
in the double Spring, till the Hair cuts the Mid-
dle of the Vane, and then by the Help of the
Screws that fix’d the Tube to the Tellefcope,
move the Bubble till it refts in the Middle of the
Tube : So is the Level adjufted.

SEET,
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S ESC T Iilk

Rules to be obferved in Levelling, in Order to
find the different Height of any two Places ;
being ufeful for conveying Water, cutting
Sluices, making Soughs, &c.

Uppofe it was required to know whether Wa-
L ) ter may be conveyed in Pipes or Trenches,
from a Spring Head to any determined Place.

1. At the Head of the Spring fet up one of
your Station-Staves as nearly perpendicular as you
can, and leave with one (whom you may call
your firft Affiftant) proper Lirettions for Raifing
or Deprefling the Vane on his Staff, according to
certain Signs which you (ftanding at your In-
ftryment ) thall give him: Alfo let him be pro-
vided with Pen, Ink and Paper, to note down ve-
ry carefully the Divifion on the Staff which the
Vane fhall cut, when you make a Sign that it
{ftands in its right Pofition.

2. Carry your Inftrument tbség_;ds the deter-
mined Place you are going to, astar as you can
fee, o that through the Tellelcope you may but
fee any Part of the Staff left behind, when the
Inftrument 1s [et horizontal 3 and from that Place
fend your fecond Affiftant forwards with his Sta-
tion-Staff with the fame Initruttions as you gave
your firft Affiftant.

3. Set the Inftrument horizontal, by the Help
of the Ball, and Socket and 4 Screws; and di-
rect the Tellefcope to your firft Affiftant’s Staff,
and then by the Help of the Spring-fcrews bring
the Bubble exattly to the Middle of the Tube,
and when it refts there, give a Sign for your

' Affiftant
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Affiftant to note the Parts of the Staff where
the Vane refts.

4. Turn about the Tellelcope to your fecond
Affiftant’s Staff, and by the Spring-fcrews, as be-
fore, fet the Bubble exaét: Then dire&t your fe-
cond Affiftant to move the Vane higher or lower
till you fee the Hair in the Tellefcope cut the
Middle of the Vane, (but in long Diftances the
Hair will almoft cover the Vane; however, let it
be fet n fuch Manner that as much may be above
the Hair as below it, as near as you can guefs,)
and then give him a Sign to note the Divifion on
.the Staff; and always let your Afliftants note
the Divifion cut by the upper Edge of the
Vane.

s. Le: your firft Affiftant bring his Station-
Staff from the Spring Head, and give it to the
fecond Affiftant, and let your fecond Affiftant car-
ry it forwards towards the determined Place you
are going to, and at a convenient Place ereft it
perpendicular, whilft your firft Affiftant tarries
at the Staff where your fecond Affiftant ftood
before.

6. Place your Inftrument between your Two
Affiftants, fomewhere about the Middle if you can,
and firft dirett the Tellefcope to your firft Affift-
ant’s Staff, and when the Tellefcope is levelled to
one of the Divifions on the Staff, let him note
that Divifion in an orderly Manner under the
firft Obfervation ; and let your fecond Affiftant
do the fame: And in this Manner proceed over
Hill and Dale, as ftrait forwards as the Way
will permit, to the appointed Place, ( by only re-
peating thefe Divetions, tho' it be 20 Miles di-
ftant from the Spring Head ; but in your whole
Paflage let this conftant Law be obferved, other-
wife great Frrors will enfue, (<iz.) That your
firft Affiftant muft at every Station ftand between

the
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the Spring-head and your Inftrument, and your
fecond Affiftant muft always ftand between the
Inftrument and the appointed Place to which the
Water is to be convey’d.

Being come to the appointed Place, let both
your Afiftants give in their Notes, which ought
to ftand in Manner and Form following.

Lirft Affiftant’s Notes.) joecond Affifrant’s INvies)
Stations.| Parts. Stations.Parts.
Q1 1019 ©1I 330
(C 512 © 2 540
O 3 737 ©3 1337
O 4 40 © 4 742
@75 1495 05 30
Bl a7 ® 6 32
07 1430 97 30
[ 08 | rus 1)l o8 j 227
1 Sum. 7857 um. 3268

Thefe Notes were collefted from Obfervations
made with fuch an Inftrument, as before defcribed,
at feveral Stations between the Ground at the North-
gate of Hanover-Square, and the Surface of the
fquare Pond by the New- River Head, near Iflington.
The firft Affiftant’s Notes, when added together,
amount to 7857 ; the fecond Afliftant’s 326+, the
Difference .15, 89 Parts; that is almoft 46 Foot;
and {o much 1s the Pond higher than the Ground
of that Part of the Square where the firft Sta-
tion-ftaff was planted.

The following Obfervations were repeated in
the Afternoon of the fame Day, at quite diffe-
rent Stations; from the Pond before-mention’d, to
the faid North-gate of ﬁﬁ?ﬁﬂﬂf?"wﬂlﬁmﬁ?‘?; and thgﬁ_

the
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the two Affiftants Notes ftood in the following
Manner.

Firft Affiftant’s Nﬂfﬂl Second Affiftant’s Notes
Stations.|  Parts. | Stations.|  Parts.
0 1 200 ;A 8 st 18
© 2 36 e 2 I515
© 3 T 9.3 1395
24 68 i~ 1500
Oy 58 65 74
© 6 1243 ® 6 38
@ 7 998 @ 7 468
© 8 437 ©38 774
©9 306 0 9 1066
Sum. | 351z || Sum. s108

Thefe Notes as obferved in the Afternoon, be-
ing added together, and the leifer fubtratted out
of the greater, the Difference is 45, 95 Parts,
which very nearly agrees with the former Obfer-
vations; being but ;§, of a Foot Diiference,
which is inconfiderable. ‘

Note, If from the firft Affiftant’s Staff you
meafure any Number of Chains towards the
Place you are going to, fuppole 10, and there fet
down the Inftrument, and then meafure 1o Chams
forwarder and there place the other Station-
ftaff, you will have no Occalion to make any Al-
lowance for the Curvature of the Earth, becaufe
the Inftrument being planted in the Middle of
the Diftance between the Station-ftaves, the Er-
rors mutually deftroy each other.

But this meafuring of the Diftances with
the Chain, or otherwile, is very tedious, and in-
deed imprafticable in many Cafes, unles you
make a Multicude of Stations: So if the Way
between the two determined Places, whofe diffe-

rent
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rent Height you would know, lies over Hills
and Dales, as Fjg. 32. you muft in cthat Cafe
make four or five Stations (otherwile you will
not be able to fee any Part of the Staff, when
the Inftrument is fet horizontal)) which might
as well be done at one, (as in the forcgoing Ob-
fervations,) in the following Manner,

S Gl 1Y,

How to make Allvwance for the Curvature
of the Earth, when the Station-flaves are
planted at uncqual Diftances from the Ins
flrument.

Uppofe the Inftrument was planted on the

Eminence between the two Valleys #, and
b, and the firft Affiftant with his Station-ftaff]
ftanding at ¢, and the fecond at 4, and it is
requircd to know the different Height of the
Hills ¢, and 4.

Firft fet the Inftrument horizontal; and then
direét the Tellefcope to the firit Affiftant’s Staff
at ¢, and by the Spring-fecrews fet the Bubble ex-
act, obferving where the Hair cuts the Staff, and
by Signs caufe him to move the Vane higher or
lower till the Hair cuts the Middle thereof’ and
then give him a Sign to note the Divifion cut
by the upper Edge of the Vane, which fuppofe
104 Parts from the Ground, and by the Micro-
meter in the Tellefcope, I find the Diftance from
the Inftrument to the Stalf at ¢, to be about
10 Chains,

Then I direft the Tellefcope to 4, and pro-
¢ede in the fame Manner as before, and find that
the Hair cuts 849 Parts from the Ground; and

M- by
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by the Micrometer the Diftance to 4, is deter-
mined to be about 35 Chains.

Next I look into the Table of Curvature and
find againft ro Chain, 1 Part to be dedulted for
the Curvature of the Earth at that Diftance;
fo will the firft Affiftant’s Note be made 103
Parts.

Allo againft 35 Chains T find 12,5, which
deduéted out of 849, there remains 836,32 Parts
which muft be noted by the fecond Affiftant.

Now if 103, as noted by the firft Affiftant,
be fubtralted from 836:%, as noted by the fecond,
the Remainder will be 733,43 and 10 much the
Hill ¢, is higher than the Hill 4: But if
you have not the Table of Curvature at Hand,
then you may find the Allowance that is to be
made at any Diftance, by this Rule.

Multiply the Square of the Diftancein Chains
by 31, and divide the Produtt by 300cco.

In this Manner making Allowance fm the Cur-
vature of the Karth, you may fend a Station-ftaft
forwards half a Mlle or f:ll‘thl:‘l. from the In-
{trument; and take a S1ght over feveral Valleys
at once, the horizontal Diftance in this Cafe be-
ng uniy regardable.

Note, When Water is to be brought to any
a pninted Place; there muft be an Allowance of
43 Inches for every Mile, more than the ftraic
Level, for the Current of the Water; but if the
‘Sprmmhead be much higher than the appointed
Phcc fo that the Water will have too violenta
Culrf:nt, the Pipes may be laid one up and anc-
ther down; and inftead of being laid n a firait

Line, the Water be brought n a crooked or
wmdmg, Way.

CHATL
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Shewing the ‘Ufe of the Theodolite,
in Drawing Buildings, &c. in
Per(pective,

S TE et e B

AHEN a Building is to be drawn up-
g7p8l on a Perfpeltive Plane (or Piture,) the
/4l Reprefentation of the feveral Objeéts

221 ought to be delineated thereon accor-
dmg to their Dimenfions and different Situations,
in fuch Manner that the faid Reprefentations may
produce the fame Effefts on our Eyes as the Ob-
jeéts whereof they are the Pitures.

But without Mathematical Rules this Repre-
fentation cannot well be found ; for when Ob]e&s
are drawn by only Viewing or Looking at them,
their true Reprefentations “will often be mifs’d ;
whereas by the following Method they may al-
ways be obrained.

For all Objetts appear fuch as the viftal An-
gle under which they are feen; which Angle is
taken at the Eye, where the Lines meet that do
comprife the Objeék ; that is to fay, an Objelt
feen in a great ﬂngle will appear great ; and
another {een in a little Angle, will appear little 5
which is the principal Thm{.} to be obferved in
Pcripﬁt‘m ¢

M; So
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So the Windows ¢, 7, 8, Fig. 32, muft be
drawn on the Perfpeltive Plane of different Di-
menfions (altho’ on the Building one of ’em is
really as big as the other ) according to the An-
gle which the Rays from their Extremities make
wicth the Eye at z. -

Vbjeds of equal Bignefs appear greater or lefs,
according to their Diftance from the Beholder’s
Fye; To the Windows ¢ and 8, are really one as
big as another on the Geometrical Plane ; but
the Window 6, at the End of the Building being
nearer the Eye at z, than the Window 8 on the
Front, it muft be made 10 much larger on the
Perfpettive Plane, as the Window 6 is to that
marked with 8.

Therefore, if the Angles, under which Objetts
appear, be given, thofe Objelts may be drawn on
the Perfpettive Plane (or Paper) according to
their Dimenfions and different Situations, in the
fame Form as they appear to the Beholder at
any Diftance.

The Figures on the Geomectrical Plane ( or
Building ) are compos™d either of ftrait Lines,
or Curves : Now to find the Reprefentation of a
ftrait Line, its Extremes need only be fought:
And to find the Appearance of a Curve, we need
only to find the Placc of feveral Points thercin.
And hence it follows, that the whole Bufines of
Perfpetive conlifts in finding only the Place of a
Point.

But thefe Points can’t be determined, unlefs by
the Interfeftion of Right Lines. And the Rea-
fon of thefe Scltions is, That one Line can deter-
mine nothing: Thercfore it is neceflary, that
there be T'wo of them, which divide themfelves,
( forming an Angle ) for to have the Place of a
Point, as will be feen in the following Example.

Yor
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For having noted the Obfervations made by
the Theodolite, the Plan of any Building may be
drawn in Perfpettive, without meafuring fo much
as one Line; or coming nearer the Building than
where the Inftrument is planted.

SECT- IIt

Let Fig. 33. veprefent the Building as viewed
from L, being the Place jrom which the Pro-
[pect is defired to be taken.

HE Inftrument being planted at 2z, and the

Staves made to ftand firm on the Ground,
I fet the Inltrument exaétly level; and with the
Index at 360, and the Quadrant at o Degrees,
direét the Tellefcope to fome Part of the Building,
as to o, by turning about the whole Inftrument,
and there fcrew it faft, that it ftir not out of this
Pofition, till the feveral Obfervations be finifhed.

The Inftrument being fet level, the Index, when
turned round on the Limb, carries the Tellefcope
in a Line Parallel to the Horizon, as », y : And
the Quadrant elevated or depreffed, moves always
in a Circle vertical thereto, as w, =.

Now take the Pin ont of the®Quadrant, and
with onc Hand move the Index on the Limb,
and with the other elevate or deprefs the Tel-
lefcope as there fhall be Qccafion, till you fee the
crofs Hairs therein cut any Point on the Build-
ing ; and then note down on a Piece of Paper, the
Degrees and Minutes which the Index cuts on the
Limb in one Column, and call thofe the horizon-
tal Angles: Likewife note the Degrees and Mi-
autes cut by the Quadrant in another Column,
and call tholt the vertical Angles,

M 4 So
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So the Tellefcope being dire&ed to the Point 2,
the Index then cuts 7°, 25', and the Quadrant
9%, 3::: : and thofe Obfervations when protracted,
will give the Point 2.

Likewife I make Obfervation of the Point 4
and then deprefs the Tellefcope to the Bottom of
the Building at ¢, and the Index then cuts the
fame Angle on the Limb as at 4, and the Qua-
drant 8°, 30": But this Angle of Pepreffion muft
be marked with f\, or fome fuch Mark to di-
{tinguifh it from the Angles of Elevation, thatin
Protrafling that Point, it may be known to be
under the Horizon, or the Line x, y.

When the Inftrument is planted at a confide-
rable Diftance from the Building, the Ground
there may be higher or lower than any Part of
‘the Building : And then all the Points will be
above or under the Horizon ; and in fuch Cafe
there will be no Occafion for this Diftinction.

In the fame Manner I make Obfervation of fo
many Points on the Right Side of the Houfe as
is convenient; but when the Tellefcope is direfted
to the P{}int m, on the Left Side, the Index cuts
340% 40

Now this Number 340°, 40°, muft not be no-
ted for the horizontal Ane}e, but its CompIcant
to 360 (2iz.) 19° 20, by fubtratting 350°, 40,
out of 360; but if the Degrees be numbred by
fmall Figures from 36c, the contrary Way, as ic,
20, 30, (J¢. to 60, or further, as may convenie t-
ly be done, the Numbers will encreafe from 2¢c,
both to the Right and Left; and then the Ind ex
will always cut the Number denoting the hori-
zontal Angle, mn the fame Manner as the Qua-
drant.

Having obferved the Point #, the Index re-
maining at the fame Angle on the I,Imh, I de-
Prcfs thu., IQHEE‘DP\. to the Points 4, 3, 2, 15 and

1o tﬂ.
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note the Degrees, ¢, cut by the Quadrant .
which when protrafted, will give the Breadth of
the Facies and their Diftance one from another.

Next I obferve the Points of the Window
e, 7, #, i1 the Left Wing of the Building ; and
becaufe thefe Remarks are on the Left Side of
the Building, thercfore I note them by iuch
Names as I call the feveral Poincs I look at,
(mnftead of the Letters, 4, &, {5¢. on the Left
Side of the Column of Ublérvations, (viz.) con-
trary to that Part of the Limb where the Index
cuts, ( which remember;) for when the Index is
turned from 260, on the Limb towards the Right
Hand, the Tellefcope moves towards the Left :
And thefe Remarks thus noted, muft be pro-
tlElﬂde on the Left Side of the thxml Line w;, 2,
Hire 22,

In making thefe Obfervations, 1. Set the In-
ftrument level in that Place from which the Pro-
{pett is defired to be made; and with the Index
at 369, direft the Tellefcope to fome remarkable
Place about the Middle of the Building, and
there fix the Inftrument.

2. The Remarks on the Right Side of the
Buil Lnrm enzer in the Column of Oblervations on
the right Hand 5 £ é contra.

If there be Angles both of Elevation and
Depreffion, mark the Angles of Depreffion
with F\ .

The Obfervations of moft of the Points, that

"Cd to be taken of Fig. 32, in order to protrat

- “draw the fame in Pﬁ'lj eltive, are inférted m
the following Table : :'md nbﬁ:rve, that if the
Building be regular, there will need but few Points
to be given; for, where you have the Height and
Breadth of onec Window given, with its 1iftance
from the next, the whole Row may thereby be
dmun, bun“ alt of the fame Dimenfions ; but

()r gas
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Objefts more irregular muft be drawn by obferv-
ing fo many Points therein, as fhall be neceffa
Bot Prafticz in this Cafe is the beit Guide.

LY U S i 4

The Manner of Protraiing thele Obfervations

in Order to find the Points of the Building.
F1g. 33. -

\Horizon. Vertical
Angles | Angles
7°% 25519 3-:3’{3 f
I1 : 3016 : 30,
& 3:::: 8:30;6 A .
19 + 10':6 : 50163 r
1. an T2 tonnde JY

38 90:26 iaralf

8t on R s I

4'19 : zo:zﬁ : 50|
5% 30 5§
3 me——mi— 3 40
2} 9 ¢ 35

3
f\::l-———'—-—‘ s

e

i EIS - 30;-'19 s o
€118 @ 30/22 : 40

H‘;(;: 3‘-".\."[? « 50O

—

AIRST draw a right Line », ¥, Fiz. 33.
for the Horizontal-line; and at right An-
gles therewith draw another Line w, z, which
reprefents the Vertical-line. | |
Set off the Points of Diftance from o, (wiz)
from that Point where x, y, and w, =z, inter-
fet one another: Aad according t> what Hipi:
nefs
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nefs you would have the Plan of the Building
be, make the Diftance bigger or lefs. If you
would have the JJraught large, make the iJi-
ftance large: E¢ & comra. Therefore fet one
Foot of the Compafs at p, and with the fame
Extent mark the Points of Diftance », 7, =

The Horizontal-angles muft be drawn from
the Point =z, to the horizontal Line x, y; and
the vertical Angles from the Points x, or g,
(according as the Remarks are noted on the
right or left Side of the Columns) to the Verti-
cal-hne w, z.

The Index being at 36c, and the Quadrant at o,
when the Crofs-hairs in the Tellefcope cut the Point
0, on the Building: Therefore the Point ¢, fhall be
the firft Point of Sight on the Profpeltive-plan.

By the Table of {}bﬁ:watims 1 find that the
Index cuts 7°. 25'. on the Limb; and the Qua-
drant 19° 30’, when the Tellefcope was diretted
to the Pointa: Therefore lay the Center of the
Protraltor toz: And becaule the Letter « is noted
on the right Side of the Columns, lay the Limb
on the l{wht Side of the Line w, z, the Diame-
ter Coi incident therewith; and ftguin{i: 7% 8%
make a Mark clofe by the Limb of the Protrattor.

Lay the Edge of a {trait Ruler to the Point of
Diftance z, and to that Point 7°, 25’3 and where
the Edge cuts the Horizontal Line, make a Mark.

Lay the Center of the Protra&or to the Point
of Diftance y, ( becaufe 2 is noted on the Right
Side of the Columns) the Diameter coincident
with the Line x, y ; and againft 19°, 30, on the
Limb, make a Mark.

Lay a ftrait Ruler to that Mark, and the Point
of Diftance 53 and where the Edge cuts the Ver-
tical Line w, z, make a Mark at 7.

Laftly, Lay a Parallel Ruler to the Horizontal
Line », , and move it Parallel thercto, till the

Edge
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Edge cuts the Point r, in the Vertical Line ; and
with the Compafs Point draw the obfcure Line 5.

Then lay the Parallel Ruler to the Vertical-
Line w, z, and move it Parallel thereto till the
Edge cnts the Point #, in the horizontal Line «, y,
and by the fame Edge draw an obfcure Line # 9,
fo fhall the Interfection of thefe Two Parallels
determine the Place of the Point 2, which was
fought.

In the fame Manner may the Point 4, or any
other Point be found : And then thele Points
joined with Right Lines, fhall reprefent the Lines
on the Building, and bear an exaét Proportion
thereto, according to the Rules of Peripettive.

The Point ¢ is found in the fame Manner as «,
only becaule the horizontal Angle 1s the fame
with the Point 4, you have no more to do but
continue a ftrait Line from 4, through the Point x,
in the Horizontal Line, Parallel to w, z; and
then lay the Center of the Protrattor to y, with
the Limb downwards; becaufe ¢ is marked with
‘\ (. e) under the Horizon; and draw the Ver-
tical Angle 8°, ;0, to 8 in the Vertical Line ;
fo fhall a Line drawn Parallel to », y, from the
Point ¥, cut the obfcure Line 4, ¢, at ¢, the
Point fought.

The Points b, &, I, m, », p, 9, on the Left
Side of the Building, Fi¢. 33, have the fame An-
gles with 4, %, ¢, d, ¢, f, g, on the Right, and
therefore protrafted in the fame Manner; except
this Difference, that becaufe the Points b, £, /) {J¢.
are on the Left Side of the Building, therefore
the fame Points muft be found on the Left Sidé
of the Vertical Line w, z, and the Protraftor
laid to the Point of Diftance »; but the Hori-
zontal Angles are all 1aid off from the fame Point

of Diftance z.
Obferve,
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Obferve, That in Protra&mﬂ' thefe Points, ’tis
convenient, that the Numbers on the Semicircular
Protraétor fhould be made to encreafe from the
Diameter both Ways, that the Numbers may be
counted thereon, both to the Right and Left :
And then in Protratting any Point on a Building,
1. Draw the Horizontal Angle from the Point
of Diftance z, to the Horizontal Line », y, as to #
2. Draw the Vertical Angle to the Vertical Line
w, 2, as to 7. 3. Draw Lines Parallel to w, z,
and x, y, through the Points 7z and »; fo fhall
the Interfetion of the Two Parallels give the
Point fought.
_ But thefe Points are found with much greater
Expedition, if the Paper on which you draw the
Plan of the Building, be faftened to a Drawing-
Board, and the Angles laid down by the Setor
in the following Manner :

For Example: Suppofe the Point 2, Fig. 33,
was fought.

F u‘[’c Draw Two Lines by the Side of the
Tee; crofli ing one another at Right Angles, as #, 7,
ﬂnd Wy 2y }fg- 33-

‘Take between the Points of the Compafles the
Diftance z, ¢, and let the Seftor be me,ed to the
fame Extent, by fctting one Foot of the Compai-
fes at the End of the Tangent-Line, at 45, on
one Side of the Seftor, and let the other fall at
the other End ofthe T ¢11ﬂf:11t-L1nc at 45, on the

other Side of the Secttor.

The Seftor remaining at this Extent, fet one
Foot of the Compafics in the Tangent-Line on
one Side of the Sa.&cx at 7°, 251, the Horizon-
tal Anﬂlc as in the Table ; and let the other fall
at 7°, ’rg on the other Side; this Diftance {fet
from the Point of Sight o, in the. Horizontal-
Line %, 3, to 4

In
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In the fame Manner take off from the Seltor
the vertical Angle 19° 30’ which fet on the ver-
tical Line w, z, from o tor.

Laftly, lay the Tee on the Drawing-board, pa-
tallell to w, =z, fo that the Edge cut through
the Point #, and draw the Obfcure-Line #, s.

Lay the Tee to the other Side of the Draw-
ing-board parallel tox, y: And the Edge cutting
through the Point r. Draw the Obfcure- Line
7, 5, 10 fhall the Interfeltion of thefe two Lines
t, 9, and 7, 5, give the Point 4 which was
fought.

In the fame Manner may any other Point be
found in as little Time as it could be obferved
by the Theodolite; but if you have not a
Drawing-board nor Parallel-ruler, you may put
the Paper on the plain Table and by the Edge
of the Index laid on the equal Divifions, draw
the Parallels; but a Drawing-board is better.

Having found the Points 7 and £, both deno-
ting the upper Part of the Facies, if youlay a
Ruler to thefe two Points, and continuye a {firait
Line till it cuts the Horizontal-line », 5, as
at /, that fhall be the accidental Point, (or, as
the Draughts-Men fometimes call it, the vanifh-
ing Point,) which being found, you may from
thence draw right Lines to any other Points on
the Draught which were viewed obliquely from
z; (and therefore the Figures on that Part of
the Building muft be made inclined on the
Draught,) and thereby find the Abridgment of
all the Lines parallel to the Horizon on the
Buwlding or geometrical Plan; (which 1s fuppofed
parallel to the perfpeétive Plan or Pifture)

So when you have protralted the vertical An-
gles of 4, 3, 2, 1, Fig. 23. and thereby found
thofe Points. You may lay a Ruler to each of
¢hem, and the accidental Pgint f; and thercby

wraw
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draw the Facies on the Wings of the Building
according to their Breadth and Diftance from
one another on the perfpeltive Plane or Draught.

In like Manner having found the Points e, é,
and # of the firft Window, you may from ¢ and
i, draw Lines to the accidental Point /, which
will give the Bottoms and Tops of all that Row:
And then you have nothing to do, but find
their Breadth and Diftance; and by thefe Di-
reftions draw all the Windows on that Wing of
the Building.

If a Statue, Coat of Arms, or other Objett
was placed at o, F7g. 33. and it was defir'd to
place the fame (or another,) a good Deal higher,
as at r; but fo, that the Obje&t when placed at
# dhould appear full as big, as when at o; be-
mg viewed from z :

Obferve with the Theodolite, the Angles un-
der which the Objett appears at o, as if it was
a Statue, obferve the Height from the Feet to
the Head, {Jc and note the Angles with proper
Remarks on a piece of Paper; and then by di-
refting the Telicfcope to », and fetting the Qua-
drant and Index to the fame Angles, you may
give Direftions how to make the Objelt at 7,
of fuch Dimenfions as being viewed from z,
will appear of the fame Magnitude (or natural
Height) with that at o3 & vice verfa.

The {fame may be done, if Objelts are defired
to be placed at a Diftance, to appear of the
fame Size as thofe that are nearer; with f{everal
other Problems to be performed by this Inftru-
ment, which the Ingenicus will find out in the
Ufe thereof: But I have already exceeded what
I intended on this Head, and fhall only add two
or three Aftronomical Problems, which the Sur-
veyor perhaps may find very ufeful in Prattice.

CHAEL
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Bew to find @ Tiue Meridian-Line, by Obs
[erving with the Theodolite.

5| H E beft Time to make the Obfer-
vations, are in a clear Day, about 3
-+ Hours before and aiter Noon.
In the-Morning, having fet the
L =c] Inftrument exattly level, move the
Index Horizontally, and the Ql}adr'mt Vertically,
till through the Tellefcope you fee the crofs Hairs
i the Center of the Sun': Then obferve what
Begrees and Minutes are cut by the Index, fup-
pnﬁa 1%, 25', which note i a Piece of Paper, as
alfo the Angle of Elevation cut by the Quadrant.
About 1o many Hours after Noon, obferve ex-
alty, that the ngu*ﬁnt be fet to the fame Angle
of Elevation as in the Mot ning 3 and then move
the Index en the Limb till you {fee the crofs Hairs
cut the Center of the Sun, as in the Morning ;
and note the Degrees and Minutes which the
Index then cuts on the Limb, ﬁtppaﬁ: gaf. 27
But Note, ’tis convenient in the Mﬂrnﬂl”‘ to
make 3 or 4 Obfervations § or ¢ Minutes from
one another; becaufe in the Afternoon you muft
wait till the Sun falls into the fame Altitude as
it had when you made the Obfervation in the
Morning, (the Quadrant remaining at the f{ame
Angle at both;) and if it fhouvld happen to be
obfcured
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obfcured by Clouds at that Inftant, your Labour
will be loft for that Day, having made but one
Obfervation in the Morning,. -

Now, if’ from 64°, 37, the Evening Obferva-
tion on the Limb, you fubtraét 3°, 25, the
Morning Obfervation, the Remainder will be
61°, 12', the half of which is 30°, 36' ; to this
half Sum 30°, 36!, add the Morning QObfervation
3°, 25', and the Sum will be 34°, 1’

Laftly, the Inftrument remaining in the fame
Pofition, bring the Index on the Limb to 34°, 1/,
and the Quadrant and lellefcope will be exattly
in the Plane of the Meridian: But if the Obfer-
vation on the Limb in the Morning, exceed that
in the Afternoon, you muft add to the Afternoon
Obfervation 360, and work in like Manner; and
if the Remainder fhould exceed 360, you muit
{ubtralt 160 therefrom. :

Now obferve what Point (on fome firm Wall
of a Building ) is cut by the crofs Hairs in the
Lellefcope, there caufe a good Mark to be fixed, .
or canfc a Pillar with a Mark thereon to be fet
up by the Direftion of the Tellefcope: Alfo take
Notice, If you could place the Mark a Quarter
or Half a Mile diftant from the Inftrument, it
1s better than if it was nearer. And in making
thefe Obfervations, you ought to be very exalt;
becaufe when a Menidian-Line is once well fixed,
it is very ufeful for divers Purpofes.

Obferve, When the Sun is near the Tropicks,
the Meridian-line may be found well enough by
oblerving as aforefaid : But when it is near the
Equinox, there will be fome Variation; becaufe
the Sun’s Declination is greater o lefs at diffe-
rent Times in the fame Day: And confequently
when in equal Altitudes, has different Azimuths.
Therefore the Meridian-line may be more truly
found, By the Pole Star. :
; G N T e
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The following Table fhews the Time from Noon,
when the %ule Star makes the greateft Angle from
the Meridian-Line towards the Eafl, for any
Time in the Year.

Fanuary. | February. March. April.

DHM.|D.HM|D H M.|D. H M.
ol R R e ey B ol et T
IR el T e TR LT ) et B e
1§ 22 ‘I7 009 1o, 50 - 1o s 1y - 16 16 3%
e e e 5] i+ 2 e g g o bl o e e o

29 21 20 |=—— - 39 ‘1590
May. June. Fuly. Auguf.
7.8y Ikt 4843 09 | -2 1T 23 | 6 9 .0
1450y [T 12 o @' 310°§s I a3 3 40
21 14 16 18 3,30 16 10 26,1308 14
28-12 48 (25 IE 52.123 9 59 |27 7 50

322155
September.;  October. | November.| December.
3 723, % 5425 326§ 3 I26
1D GBS 4580 a0 e, 257150 {1054
L7606 32015 450119 2 2717 © 24
et hlims faiaml 6.0 §T8) 3425553
A i 0 M DR .Y - N - e

And, to find the Time that the Pole Star will
make the greateft Angle on the Weft of the Me-
ridian; add 11 h. 84 m. to the Time found in the
Table: Alfo Note, The Star comes to the fame
Place about 4 Minutes fooner every 24 Hours,
than it did the Day before. -

9 he 1
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The following Table fhews the greateft Angle which
the Pole Star makes with the Meridian in any
of thefe Latitudes, (Viz.)

Latitude. | Angles.
Deg. Min.| Deg. Min.
o EAoLs B e e
49 30 3135
L - o RS S S T

I 50308l 0o
51, cedyasos
51 I
1 T 0 NN
£2 o goi Lo 12
sk ool T g
i RN L
34 OO0 § iy 2k
54 30 ] 4 24
)5, oail.gs 27
35 . 530 1t g 230 2 f
56 ool 4 34

The Time that the Pole Star comes to the
Eaft or Weft of the Meridian, and the greateft
Angle which it makes therewith, being found by
the preceding Table: Set the Theodolite hori-
zontal, and bring the Index to 360 on the Limb ;
then turn the whole Inftrument about, and ele-
vate or deprefs the Tellefcope, till you fee the
Pole Star in the Interfettion of the Hairs therein,
and there fcrew the Inftrument faft: Then (ifthe
Obfervation was made in the Latitude of Loxdon,
S50 31'% move the Index on the Limb 4°, ¢/,
(as by the Table) towards the Right Hand or
Left, according as the Star is Weftward or Eaft-
ward: And the Tellefcope will be fet exaflly in
the Plane of the Meridian,

| N2 PR OB
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PROBLEM &,

How to find the Latitude of any Place, by the
Theodolite.

HE Inftrument being fet level, bring the

Quadrant and Tellefcope into the Plane of
the Meridian, and let the Index remain at the
fame Angle on the Limb; then elevate or deprefs
the Tellefcope towards the Sun, at fuch Time as
you think it is near the Meridian, until you fee
the crofs Hairs in the Center thereof, dividing it
as it were into four equal Quarters ; and obferve
exattly what Degrees and Minutes are then cut
on the Quadrant, fuppofe 42°, 15/, which note
for the Sun’s Meridian Altitude.

By an Ephemeris, you may find the Sun’s De-
clination for the fame Day, fuppofe 3°, 47‘, which
if it be North Declination, fubtraét it from 429,
15’y the Meridian Altitude, and the Remainder
will be 382, 28!, the Co-latitude.

But if the Sun hath South Declination, add it
to the Meridian Altitude, and the Sum will be the
Co-latitude ; which fubtraéted from go°, gives the
Latitude of the Place,

PROBLEM 3

How to find when the Sun or any of the Stars
are upon the Meridian :  And the exalt Li-
mits of the Natural Day.

: Aving the Co-latitude of the Place, by the
laft Problem, and the Declination of the

Sun given; add the Declination, if North, to the
Co-latitude ; but if Scuthy fubtralt it, and the
Remainder will be the Sun’s Meridian Altitude
' for
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for the Day, as aforefaid, which fuppofe to be

S _

Set the Quadrant to 42°, 15', and the Tellef=
cope will be elevated to the Meridian Altitude of
the Sun; then note the Inftant of Time by a
Watch or Pendulum-Clock, when through the
Tellefcope (remaining at the fame Angle) you
{fee the crofs Haiurs cut the Center of the Sun g
for at that Time is the Sun upon the Meridian.

And if you proceed in like Mamner the next
Day, you will have the exa& Limits of the Na-
tural Day, which muft exceed or want fo many
Seconds of 24 Hours, by your Clock or Watch,
as appears by the Kquation-Table for the Day,
if your Clock or Watch goes right.

In the fame Manner, you may obferve when
any Star comes to the Meridian; and if che fame
Star comes to the Meridian 3 Minutes, 56 Seconds
and a half, fooner the fecond Night than it did
the firft, your Pendulum-Clock or Watch keeps
truc Time, &F ¢ comtra. Alfo if you fubtratt 3
Minutes, 56 Seconds and a half, for cach Night
after that on which you made the firft Obferva-
tion, you will have the true lime of that Star’s
coming to the Meridian for each Night follow-
ing. |
gﬁnd thus may a Pendulum-Clock or Watch
be adjufted to the Mean Motion of the Sun.

PR OB.
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PROBLEM a.

How the Azimuth and Altitude of any of the
fixcd Stars are found by the Theodolite.

HE Inftrument being fet level, and exaltly

in the Plane of the Meridian, and there
fixed, if you dirett the Tellefcope to any Star,
its Azimuth is thewn by the Index on the Limb;
and the Alticude by the Quadrant both at the
fame Time.

! SO G
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TOblemens and Gentlemens Eftates Sur-
N vey'd and Valu'd, in order to their
Improvement, and Books of Maps with the
Particulars, drawn from the faid Surveys;,
thewing the feveral Sorts of Lands, and the
Yearly Value of each Parcel in the Pofleffion
of the feveral Tenants, whether Tenants at
Will, or upon Lives, .

Edward Layrence,
By g

AND

w éllz'ffm Gardiner.

Who may be heard of, at Mr. Sonathan
Siffow’'s, Mathematical Inftrument-maker, in

the Strand, or at Mr. Mead’s, a Goldfmith,
near Tf?ﬂPfﬁ-Bﬂh

N. B. The faid Edward Laurence having
had long Experience in Country Bufinefs,
undertakes to value Eftates already Survey’d,
either for the Buyer or Seller, ¢5c. And
draws out proper Covenants to oblige Te-
nants to kecp their Farms up to the due
Courfe of Husbandry.
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Some BOOKS printed for J. Hooxk,
at the Flower-de-luce, 7z Fleet-ftreet.

L. HE Compleat Meafurer ; or, the whole Arr of
Meafuring. In Two Parts. The firlt Part reach-
ing Decimal Arithmetick, with the Extraétinn of the Square
and Cube Roots. And alfo the Mulciplication of Feer and
Inches, commonly call'd Crofs-Multiplication. The Second
Part teaching to Mealure all Sorts of Superficies and Solids,
by Decimals, by Crofs-Multiplication, and by Scale and
Compafles: Alfo the Works of feveral Artificers relating to
Building ; and the Mealuring of Board and Timber. The
Second Edition. By William Hawney, Pr. 25, 6d.

IT. Navigation Improv'd: Tn Two Books. 1. Containing
an Exatt Deflcription of the Fluid Quadrant for the Lati-
tude, &6 2. An Efflay on the Dilcovery of the Longitude,
by a new Invention of an Everlafting Horometer. Founded
on the moft unerring Principles of Narure. With Copper-
Plates of the Inftruments, &. By Captain Facob Row.
Price 2 s

ITL. An Exalt Survey of the Tide. FExplicating its Pro-
dultion and Propagation, Variety and Avomaly, in all Parts
of the World, elpecially near the Coafts of Great-Britain
and [reland: With a Preliminary Treatife concerning the
Origin of Springs, Generation of Rain, and Produftion of
Wind. By B. Barlow, Gent. With curious Maps. Pr. §s.

~ IV. The Dying Speeches and Behaviour of the feveral
State Prifoners that have been Executed the laft 300 Years.
With their feveral Chara&ers, from the beft Hiftorians, as
Cambden, Spotfivood, Clavendon, Sprat, Burnet, &fcs By Mr:
Salmons Tn 8vo. Pr. 6.

V. The Moral Charalers of Theophraftus. Tranflated
from the Greek ; with Notes. To which’is prefix’d a Crix

tical Eflay on Chara&eriftick-Writings. By Hen. Gally, MiAs
Pi". 3 Sa 6d|
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