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culous, than for me to go
about to prafe an Art that
all Mankind know they can-
not live peaceably without?
It is near hand as ancient (no doubt on’t) as
the World : For how could Men fet down
to plant, without knowing fome Diftin-
&ion and Bounds of their Land ? But (Ne-
ceflity being the Mother of Invention) we
find the Egyprians, by reafon of the Vyle's
overflowing, which cither wathed away all
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their Bound-Marks, or cover'd them over
with Mud, brought this meafuring of Land
firft into an Art, and honoured much the
Profeflors of it.  The great Ufefulnefs, as
well as the pleafant and delightful Study,
and wholfome Exercife of which, tempted
fo many to apply themfelves thereto, that
at length in Egypr (as in Bermudas) every

Ruftick could meafure his own Land.
From Egypt, this Art was brought into
Greece by Thales, and was for a long time
called Geometry ; but that being too com-
prehenfive a Name for the Menfuration of
a Superficies only, it was afterwards called
Geodefia 3 and what Honour it ftill has con-
tinued to have among the Antients, needs
no better Proof than Plato’s éywperpivon 636
anérn.  And not only Plazo, but moft, if
not all the learned Men of thofe Times, re-
fufed to admit any into their Schools, that
had not been firft enter’d in the Mathema-
ticks, efpecially Geometry and Arithmetick.
And we may fee, the great Monuments of
Learning built on thefe Foundations con-
tinuing unfhaken to this Day, fufliciently
demonftrate the Wifdom of the Defigners
in chufing Geomerry far their Ground-Plot.
Since
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Since which, the Romans have had fuch
an Opinion of this Sort of Learning, that
they concluded that Man to be incapable of
commanding a Legion, that had not at leaft
{o much Geometry in him, as to know how
to meafure a Field. Nor did they indeed
either refpet Prieft or Phyfician, that had
not {fome Infight in the Mazhematicks.

Nor can we complain of any Failure of
Refpedt given to this Excellent Science by
our modern Worthies, many Noblemen,
Clergymen, and Gentlemen affeGting the
Study thereof: So that we may fafely fay,
none but unadvifed Men ever did, or do
now {peak evil of it.

Befides the many Profits this Art brings
to Man, it is a Study fo pleafant, and at-
fords {fuch wholfome and innocent Exer-
cife, that we feldom find a Man that has
once enterd himfelf into the Study of
Geometry or Geodefia, can ever after whol-
ly lay it afide : So natural is it to the Minds
of Men, fo pleafingly infinuating, that the
Pythagoreans thought the Mathematicks to
be only a Reminifcence, or calling again
to mind things formerly learned.

A 3 But
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But no longer to light Candles to fee the
Sun by, let me come to my Bufinels, which
is to {peak fomething concerning the fol-
lowing Book ; and if you ask, Why I write
a Book of this nature, {ince we have fo ma-
ny very good ones already in our own Lan-
guage 7 I anfwer, Becaufe I cannot find in
thofe Books many things, of great confe-
quence, to be underftood by the Surveyor.
1 have feen young Men in America often
nonplus’d fo, that their Books would not
help them forward ; particularly in Cardli-
na, about laying out Lands, when a certain
Quantity of Acres has been given to be laid
out five or {ix times as broad as long. This,
1 know, is to be laugh’d at by a Mathema-
tician ; yet to fuch as have nc more of this
Learning, than to know how to meafure a
Field, it feems a difhcult Queftion: And
to what Book already printed of Surveying
fhall they repair to be refolved ?

Alfo concerning the Extraftion of the
Square Root ; I wonder that it has been fo
much negleéted by the Teachers of this Art,
it being a Rule of fuch abfolute Neceflity
for the Surveyor to be acquainted with, T
have taught it here as plainly as I could

devife,
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devife, and that according to the old Way,
verily believing it to be the beft, ufing
fewer Figures, and once well learned, charg-
ing lefs the Memory than the other Way.

Moreover, the Sounding the Entrance of
a River or Harbour is a Matter of great Im-
port, not only to Seamen, but to all {uch as
Seamen live by ; T have therefore done my
Endeavour to teach the young Artift how
to do it, and draw a fair Draught thereof.

Many more Things have I added, {uch
as I thought to be new, and wanting; for
which I refer you to the Book itfelf.

As for the Method, I have chofe that
which I thought to be the eafieft for a Lear-
ner ; advifing him firft to learn fome Arith-
metick, and after, teaching him how to ex~
tra& the Square Root. But I would not have
any Veophyte difcouraged, if he find the firft
Chapter too hard for him; for let him rather
skip it, and go to the fecond and third
Chapters, which he will find {o eafy and de-
lightful, that Tam perfuaded he will be en-
couraged to conquer the Difficulty of learn-
ing that one Rule in the firft Chapter.

From Arithmetick, 1 have proceeded on
to teach fo much Geometry as the Art of

A 4 Surveying
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Surveying requires. In the next place, 1
have fhewed by what Meafures Land is fur-
veyed, and made {everal Tables for the re-
ducing one Sort of Meafure into another.

From which I come to the Defcription
of Inftruments, and how to ufe them;
wherein I have chiefly infifted on the Semi-
circle, it being the beft that I know of,

The Sixth Chapter teacheth how to ap-
ply all the foregoing Matters together, in
the pra&tical {urveying of any Field, Wood,
&c. divers Ways, by divers Inftruments ;
and how to lay down the fame upon Paper.
Alfo at the End of this Chapter I have
largely infifted on, and by new and eafy
Ways, taught furveying by the Chain only

The Sev cnth, Eighth, Ninth, Tenth and
Eleventh Chapters, teach how to caft up the
Contents of any Plot of Land ; how to lay
out new Lands; how to furvey a Manor,
County or Country ; alfo, how to reduce
and divide Lands, cuwz multis aliis.

The Twelfth Chapter confifts wholly of
Trigonontetry.

‘the Thirteenth Chapter is of Heights
and Diftances, including, amongft other
things, how to make a M'lp of a River or

Harbour.
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Harbour. Alfo how to convey Water from
a Spring-head to any appointed Place, or
the like.

Laftly, At the End of the Book, I have
a Table of Northing or Southing, Eafting
or Wefting ; or (if you pleafe to > call it fo)
A Table of Difference of Latitude and De-
parture from the Meridian, with Direci-
ons for the Ufe thereof. Alfo a Table of
Sines and Tangents, and a Table of Loga-
rithms.

I have taken Example from Mr. Holwe]!
to make the Table of Sines and Tangents
but to every fifth Minute, that being nigh
enough in all Senfe and Reafon for the Sur-
veyor’s Ufe; for there is no Mar, with the
beft Infirument that ever was yet made,
can take an Angle in the Field nigher, if
{o nigh, as to five Minutes.

All which I cornmend to the ingenious
Recader, withing he may find Benefit there-
by, and defiring his favourable Reception
thereof accordingly. 1 conclude,

R E ADER,

Your Humble Servant,

J. L.
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Meafuring Land, &w.

CHAP L

OfARITHMETICK.

e T is very neceflary for him that intends
Y to be an Artift 'in"the Meafuring of
el L (30 Land, to begin with Arithmetick, as
Ciﬁf/fg}}h the Ground-work and Foundation of
RSeS| Arts and Sciences Mathematical ;
and at leaft not to be ignorant of the five firft and
principal Rules thereof, wiz. Numeration, Addi-
tion, Subtraltion, Multiplication and Divifion :
Which fuppofing every Pesfon that applies him-
{eIf to the Study of this Art to be fkilled in; or if
not, referring him to Books or Mafters (every
where to be found) to learn: I thall name a fixth
B Rule,
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Rule, as neceffary (if not more) to be underftood
by the Learner; which is the Extraction of the
Square Root; without which (though feldom
mentioned by Surveyors in their Writings) a Man
can never attain to a competent Knowledge in the
Art: 1 fhall not therefore think it unworthy my
Pains (though perhaps other Men have better done
it before me) to thew you eafily and briefly how to
do it.

How to Extraét the Square Root.

In the firft place, it is convenient to tell you what
the Square Root is: It is to find out of any Num-
ber propounded a leffer Number, which lefler
Number being multiplied in itfelf, may produce
the Number propounded. As for Example : Sup-
pofe 81 be a Number given me, 1 fay g is the Root
of it; becaufe g multiplied in itfelf, v72. ¢ times
g is 81. Now 8 could not be the Root, for 8 times
8 isbut 64: nor could 10, for 10 times 101is 100
therefore, I fay, g muft needs be the Root, becaufe
multiplied in itfelf, it makes neither more nor lefs,
but juft the Number propcunded, wiz. 81.

Again : Suppofe 16 be

4 w—.. . the Numbergiven, I fay

the Root of it is 4, be-
caufe 4 multiplied in it-
felf makes 16. For your

4= 4 betrer underftanding fee
this Figure, which is a
great Square, containing
| ! 16 little Squares; any
4- Side of which great
_ ' Square contains 4 little
Spuares: which is called the Square Root. Or,
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Or, Suppofe a plain fquare Figure be given you
as this in the Margin, and it be requi- ’
red of you to divide it into g f{mall =7
Squares; your Bufinefs is to know in-:_ -
to how many Parts to divide any oney 9 |
of the Side Lines, which here muft be -
into 3, and that is the Root required. _1__1__|
But how to do this readi'y is the thing I am now
going to teach you. The Roots of all fquare
Numbers under 100, you have in your Multipli-
cation Table ; however, fince it is good for you to
keep them in your Mind, take this {mall Table of
them.

Roots 112131415161 71819
Squares 11410 9gl16125136149164181

Here you fee the Root of 25 is 5, the Root of
64 is 8, and fo of the reft,

So far as 100 in whole Numbers, your Memory
will ferve you to find the Root; but if the Number
propounded, whofe Root you are to fearch out, ex-
ceed 100, then put a point over the firft Figure on
the Right-hand, which is the Place of Units, and fo
proceeding to the Left-hand, mifs the fecond Figure,
and put a Point over the third ; then miffing the
fourth, point the fifth; and {o (if there be ever fo
many Figures 'in the Number) proceed on to the
End, pointing every other Figure, as you may fee
here, and fo many Points as there are,
of fo many Figures your Root will S
confift, wh}i’ch is _vcryymaterial to re- 1234567
member: Then begin at the firft Figure on the Left-
hand that has a Point over it, which will always be
the firft or fecond Figure, and fearch out the Root

B2 of
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of that one Figure, or both joined together if there
be two; and when you have found it, or the nigheft
les to it, which you may eafdly do by the Table
_above, or your own Memory, draw a little crooked
Line, as in Divifion, and there fct it down,  For
L Example: Let 144 be the Number whofe
“s44(12  Root tamto find ; I fet it down, and prick
2 the Figures thus: Then going to the firft
Figure on the Left-hand that has a Prick
over it, whichis 1, and fee what the Root of it is,
which is 1 alfo; I therefore draw a crooked Line,
as in the Margin, and fet down 1 in the Quoti-
ent; then if 1 admitted of any Multiplication, I
fhould multiply it by itfelf 5 but fince once 1 is but
1, I fubtraét it out of the firft prick’d Figure on the
Left-hand, and there remains o; fo that I cancel
that firft Figure, as having who]ly done withit: If
any thing had remained after the Subtraction, 1
fhould have put the Remainder over it. The next
thing to be done, is to double what is already in
the Quotient, which makes 2; which 2 1 write
down under the next Figure, viz. 4, which has no
Peint over it, and then fee how oft I can have 2 in
4: Anfwer, twice, I therefore {et down two in the
Quotient, and 2 likewife under the next pointed
Figure, which in this Example is 4; then that 22
which ftands under the 44 muft be multiplied by
the 2 in the Quotient, whofe Product is 44 ; which
fubtracted out of 4¢, there remains o. But you
may multiply and {fubtra® together thus, twice 2
is 4, which I take out of 4, and there remains 03
then I cancel the firlt 4 and 2 to the Left-hand, as
having done with them ; then again, twice 2 is 4,
which taken out of 4 lcaves 03 and then I cancel

the
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the laft 4 and 2, and the Queftion is anfwered ;

for there is 12 in the Quotient, which is the Root
of 144, which may eafily be proved by multiply-
ing 12 by 12.

Take another Example: Let the Sum | |
be 54756 firft fee what the Root of § $4756(2
is, which is 2, and place it in the Quo- =«
tient, and under the firft pointed Figure
both, as you fee here; then fay 2 times 2 is 4,
which taken out of §, therc remains 1; and fo
have you done with the firft Point. Next double
the Quotient, which makes 4, and
place it as you fee here, under the Fi- 1
gure void of a Point; then fee how ma- 28
ny times 4 you can have in 14, anfwer y1756(23
3 times; which 3 place both in the =#7
Quotient, and under the next pointed Figure,
which is 7 ; then multiply and fubtract, faying 3
times 4 is 12, which taken out of 14 leaves 2;
which 2 write over the 4, and cancel both the 4
and the 1, as you do in Divifion: And three times
3 is 9, which taken out of 27, refts 18 ; which
write over head, and cancel what Figures you have
done with, no otherwife than in Divifion, and fo
have you done with the firt two Points. Now
for the third pointed Figure, or if there were ne-
ver fo many more of them, they are done altoge-
ther as the fecond ; v7z. Double again your Quo-
tient, it makes 46 ; which put down as you fee in
the Margin, always obferving this Rule, That the
laft Figure of the double Quotient, I mean that
in the place of Units, ftand under the next, void
of Points: And thofe of your Left-hand of him,
w72, in the place of Tens or Hundreds, in order

B 3 before
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before him, as you do in Divifion, as you may fee
here. Then proceed, and fay, How

I
228 many times 46 can I have in 185, or
;,;5'5-(23 rather how many times 4 in 18 ? Here
3#36 Effay, as you do in Divifion, and fee
4 if you can have it four times, remem-

bring the 4 that muft be put down under the point-
ed Figure; and when you find you can have it
four times, write it down in the Quotient, and alfo
under your laft pointed Figure; then fay four times

g2 4 is 16, out of 18 there refts 2, which
#2840 write down, and cancel the 18 and 4,
£#714(234 Again, four times 6 1s 24, out of 23
2y384 refts 1; which put down, and cancel

# the 2, 5, and 6. Again, four times 4

is 16, out of 16 refts o; and fo have you done,
and find the Root to be 234.

I'll add but one Example more for your Practice.
Let the Number, whofe Root is requird, be
12345678 ; fee the working of it.

20 But in this you fee there is a
(3 94549 Fraction remains, and o there will
#2747678(3513 be in molt Numbers, for we fel-

géyesay dom happen upon a Number ex-

778 ally fquare: The fractional Part

muft therefore thus be taken ; Before you begin to
extract, add to your Number given two Cyphers,
if you defire to know but.to the tenth Part of an
Unit; but if to an hundredth Part add four Cy-
phers, if to a thoufandth Part of an Unit add fix
Cyphers, and then work as before, as if it was all
one entire Number, and look how many Points
were placed over the Number firft given, {0 many
Places of Integers will be in the Root ; the reft of

the
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the Root towards the Right-hand will be the Nu-
merator of a decimal Fraction. For Example:
Let 143 be the Number given to be extracted ; and
to know the decimal Fraction as near as to the hun-
dredth Part of an Unit, I write it down as before,
annexing four Cyphers to the end of it, as you fee
hereunder ; and after having

" . X19
vﬁmught tl't’ tthere corfxe; otutbm 220 1430000
the Quotient 11.95; but be- .z,

caufe I had but two Points over  gxxagss

the firft Number given, wiz. rgz<88s (11.95
123, | therefore at the end of xrzgdy

two Figures in the Quotient xxy

put a Point, which parts the whole Number from
the Fra&ion ; that 11 on the Left-hand being In-
tegers, and the g5 on the right Centefms of an
Unit, which you may either write as above, or
thus, 1155, if you pleafe.

There are other Ways taught by Arithmeticians
for finding out the Square Root of any Number ;
but I know no way fo concife as this, and, after a
little Practice, fo eafy and ready, or to be wrought
with as few Figures. To do it indeed by the Lo-
garithms, or Artificial Numbers, is very eafy and
pleafant ; but Surveyors have not always Books of
Logarithms about them, when they have occafion
to extra the Square Root: However, I will
briefly thew you how to do it, and give you one
Examplc thereof.

When you have any Number given whofe
Square Root you defire, feek for the given Num-
ber in the Table of Logarithms under the Title
Numbers; and right againtt it, under the Title
Logarithms, you will find the Logarithm of the

B 4 faid
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faid Number, the half of which is the Logarithin
of the Root defired : Which half feek for under
the Title Logarithm, and right againft it under
the Title Number you will find the Root.

EXAMPLE.

Let 625 be the Number whofe Root is defired :
Firft I feek for it under the Title Numbers, and
right agaig& 15 I |i;md this . Log. 2,795880,
which 1 divide by 2, or take '

the half of it as you fee: } Half. 1, 397640.
And finding that half under the Title Log, right
againft it is 25, the Root defired. See the fame
done by the former way with lefs trouble,

2z(0
8zg(25 Root,
Ay

CHAR



CHAP IL

Geometrical DEFINITIONS.

Point is that which hath neither Length nor

Breadth, the leaft thing which can be ima-
gined, and which cannot be divided, commonly
marked as a full Stop in Writing, thus (.)

A Line has Length, but no Breadth nor Thick-
nefs, and is made by many Points joined together
in Length; of which there are two Sorts, wv:iz.
Strait and Crooked. As, A B isa ftrait Line, BC
two crooked Lines.

A B

N

'

B (4

An Angle is the meeting of two Lines in 2
Point ; provided the two Lines fo meeting do not
make one ftrait Line, asthe Line A B, and the
Line A C, mecting together in the Point A, make
the Angle BAC. of
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i\
/ \

&

Of which Right-lined Angles there are three
Sorts, viz. Right-angled, Acute, Obtufe.

When a Line falleth perpendicularly upon anc-
ther Line, it maketh two Right Angles,

D
x

C A B

EXAMPLE

Let CAB be a Right Line, DA a Line perpen-
dicular to it, that is to fay, neither leaning towards
B nor C, but exa&ly upright; then are both the
Angles at A, viz, DAB, and DAC, Right An-
_ gles;
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gles; and ‘contain each juft go Degrees, or the
fourth Part of a Circle; but if the Line DA had
not been perpendicnlar, but had leaned towards
B, then had DAC been an Obtufe Angle, or
greater than a Right Anglc, and DA B an Acute
Angle, or lefler than a Right Angle, as you fee
hereunder.

D

2

we
% acl _ _
c A B

All Figures contained under three Sides are called
Triangles, as A, B, C.

A\ A e
AANAN RN

Where note, The Triangle A hath three equal
Sides, and is called an Equilateral Triangle.

The Triangle B hath two Sides equal, and the
third unequal, and is called an Ifofceles Triangle.

The Triangle C hath three unequal Sides, and is
called a Scalenum.

o
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Of jfour-fided Figures there are thefe Sorts :

Firft, A Square, whofe Sides are all equal, and
Angles right, as A,

Secondly, A long Square, or Parallelogram,
whlc;)fe oppofite Sides are equal, and Angles right,
as B.

Thirdly, A Rhombus, whofe Sides are all equal,
but no Angleright, asC.

Fourthly, A Rhomboides, whofe oppofite Sides
only are equal, and no right Angles, as D.

Al other four-fided Figures are called Trapezia,
as E.
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Other Figures that are contained under 5, 6, 7,
or more Sides, I call Irregular, as F, &c. except

AN
-

P

fuch as are made by dividing the Circumference of
a Circle into any Number of equal Parts ; for then
they are regular Figures, having all their Sides and
Angles equal; and are called according to the
Number of right Lines the Circle is divided into,
or more properly according to the Number of An-
gles they contain, as a Pentagon, Hexagon, Hep-
tagon, OCtogon, &c. Which in plain Englih is
no more than a Figure of five or fix, feven or
eight Angles ; which Angles are all equal one to
another, and their Sides confequently all of the
fame Length. And thus (though I mention no
more than 8) the Circumference of the Circle
may be divided into as many Parts as you pleafe;
and the regular Figures arifing out of fuch Divifi-
ons, are called according to the Number of Parts
the Circle is divided into. See, for your better un-
derftanding, thefe two or three following.

A Circle
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~_

[
4 6

/
—

/s
! Hexagen

/

-\

i Heftagon

A Circle 1s a Figure determined with one end-
_—

Lines drawn to the Circumferen

lefs Line, as A.
Which Line is
called the Circum-
ference of the Cir-
cle, in the Middle
whereof is a Prick
or Point, by which
the Circle is de-
fcribed, which ig
called the Center,
fraan which Point
or Center all ftrait
ce are equal, or of

the fame Length, as AB, AC, AD,

The
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The Diameter of a Circle is 2 Line, which paf-
fing through the Center cuts the Circle into two
equal Parts, or the longeft firait Line that can be
made in any Circle, as BC.

The Semidiameter is the half of the above-men-
tioned Line, as AB, AC, or AD, either of which
is called a Semidiameter.

A Chord is any Line fhorter than the Diameter,
which paffeth from one Part of the Circumference
to another, as EC,

A Semicircle is the half of a Circle, asBDC, or
BEC.

A Quadrant is the fourth Part of a Circle, made
by two Diameters per-
pendicvlarly interfe@ing

S
each other, as A B D,
ADC, ABE, AEC,
either of which is a Qua- B ¢

drant, or the fourth Part
of a Circle.

A Se&ion, Segment,
or Part of a Circle, is a
Piece of the Circle cut F.
off by a Chord Line, and is greater or lefs than a
Semicircle, as. EF CG is a Segment of the Circle
EBDCG, likewife EBDCF is the greater Seg-
ment of the fame Circle.

A Superficies is that which hath both Length
and Breadth, but no Thicknefs ; whofe Bounds are
Lines, as A is a Superficies or Plane contained in
thefe Lines, BC, DE, BD, CE, which hath
Length from B to C, and Breadth from B to C, but
no Thicknefs.

‘When

G
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When thefe bounding Lines are meafured, and
the Content of the Superficies caft up, the Refult
is called the Area or fuperficial Content of that Fi-
gure.

EXAMPLE.

Suppofe the Line BC to be twelve Foot in
Length, and the Line BD to be four Foot long,
they multiplied together make 48 therefore I fay
48 fquare Feet is the Area or fuperficial Content of
that Figure.

When two Lines are in every Part equidiftant
from each other, they are called Parallel Lines, as
the Lines AB and CD; which tho’ produc’d to never
A B fo great a Length, would
C D come no nearer to each other,
much lefs meet.

A Diagonal Line is a Line run-

Ar—B ning thro a fquare Figure, divi-

ding it into two Triangles, be-

ginning at one Angle of the Square

and proceeding to the oppofite

¢-———p Angle. In theSquare ABC D,
AD is the Diagonal Line.

CHAP




Geometrical PR oBLEMS.

PROB. L
How to make a Line perpendicular to a Line given.
H E Line given is A B, and at the Point C,

it is required to erect a Line which fhall be
perpendicular to AB.

v,

Foul Hor G
~ - \}1

G

A*-?)‘——" C }}: B

Open your Compafles to any convenient Wide-
nefs, and fetting one Foot of them in the Point C,
- with the other make a Mark upon the Line at E,
and alfo at D; then taking off your Compafies,
open them a little wider than before, and fetting
one Foot in the Point D, with the other defcribe
the Arch FF; then without altering your Com-
pafles, fet one Foot in the Point E, and with the
other defcribe the Arch G G,
C Laftly,
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Laftly, Lay your Ruler to the Point C, and the
Interfection of the two Arches GG and FF, which
is at H, and drawing the Line H C, you have
your Defire, H C being perpendicular to A B.

See it here done again after the very fame man-
ner, but perhaps plainer for your Underftanding.

F l G
A
i,
D N A EB
’l':'.'-’fl'
5™
PR OB IL
How to to raifé a Perpendicular upon the End of a Line,
]
NG
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A B is the Line given, and at B it is required to
erect the Perpendicular B C.

Open your Compafles to an ordinary Extent, and
fetting one Foot in the Point B, let the other fall
at adventure, no matter where in reafon, as at the
Point ® ; then without altering the Extent of the
Compaffes fet one Foot in the Point ®, and with
the other crofs the Line ABasat D:  Alfo on the
other fide defcribe the Arch EE, then laying your
Ruler to D and @, draw the prick’d Line D @ F.
Laftly, from the Point B, you began at, through
the Interfection at G, draw the Linc B GC which
Is perpendicular to AB.

Another Way, I think more eafy, thoigh indeed
almoft the jame.

Let AB be the given Line, BI the Perpendi-
cular required.

I
{
i

G ...... alI

H | &
,""‘ }: 3 .-.".
S b
A I B
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Set one Foot of your Compafles in B, and with
the other at any ordinary Extent, defcribe the Arch
CEFD; then keeping your Compafles at the fame
Extent, fet one Footin C, and make a Mark upon
the Arch at E; and keeping one Foot in E, make
another Mark at I'; then with any Extent fet one
Foot in E, and with the other defcribe the Arch
GG: Alfo fetting onec Point in F, make the Arch
HH, then drawing a Line through the InterfeGtion
of the Arches G and H, to the Point firft propofed.

PR O B. IIL

How from a Point affigned, to let fall a Perpendicu-
lar ugon a Line given.

The Line given is A B, the Point is at C, from
which it is defired to draw a Line down to A B,
that may be perpendicular to it.

A ..'.,.'.. """... — ‘.‘..-“ B
p I

Firft, Setting one Foot of your Compafles in the
Point C, with the other make a Mark upon the Line
ABasat D, and alfo at E; then opening your Com-
pafles wider, cr fhutting them clofer, either will do;

fet
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fet one Foot in the Point of Interfe@ion at D, and
with the other defcribe the Arch gg; the like do at
E, for the Arch b b. Laftly, From the Point affign-
ed, thro’ the Point of Interfection of the two Arches,
gg and b b, draw the perpendicualar Line CF. This
1s no more but the firft Problem reverfed : The fame
you may do by the fecond Problem, wiz. Let fall

a Perpendicular nigh the End of a given Line.

PR OB 1V, :
How to divide a Line into any Number of equal Parts.
AB is a Line c
given, and it is re- ”

quir'd to divide it
into 6 equal Parts,

Make at the
Point B a Line
perpendicular  to
AB, as BC: Do
the fame at A, the
contrary way, as
you fee here; o-
pen your Com-
pafles to any con-
venient Widenefs,
and upon the
Lines BCandAD,
mark out five e-
qual Parts; for it
muft be always
one lefs than the
Number you in-
tend to divide the
Line into: which
Parts you may D
number, as you C 3 fee

(%]

172737478/ 6lp

R_@_& ¢ P

Q\
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fee here, thofe upon one Line one way, and the
other the contrary way ; then laying your Ruler
from No. 1. on the Line BC, to Ne. 1, on the Line
AD, it will interfe& the Line AB at E, which
you may mark with your Pen, and the Diftance
Between B and E is one fixth part of the Line; fo

roceed on till you come to Ne, ¢, and then you
will find that you have divided the given Line into
fix equal Parts, as required.

PR OB V.

How to make an Argle equal to any other Angle
grven.

The Angle given 15 A, and you are defired ta
make onc equal to it,

i
11// A
_ S .

'B 1':.-:—-———-—-——~~»-—-' N - emm—— c

&

Draw the right Line B C, then going to the An-
gle A, fet one Foot of your Compafies in the Point
5, and with the other at what Drltunce you pleafe,

deferibe
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defcribe the Arch 1K, then without altering the
Extent of the Compafles, fet one Foot in B, and
draw the like Arch, as fg; after that, meafure
with your Compafes bow far it is from K to I, and.
the fame Diftance fet down upon the Arch from
towards f, which will fall at C; after draw the
Line BCD, and you have done,

PR OB, V]
How to make Lines paraliel to each other.

A Bis a Line given, and it is required to make
a Line parallel unto it.

c__ o D
’,-'- ) ", & e,
.'a b s \Y
A—0 o———B

e

Set one Foot of your Compafies at or near the
End of your given Line, as at C, and with the
other defcribe the Arch 24 ; do the fame near the
other End of the fame Line, and through the ut-
moft Convex of thofc two Arches draw the Line
CD, it is the Parallel required.

C 4 PROZB.
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PR O B. VIL

How fo make a Line parallel to anotker Line, which
muft alfy pafs through a Point affigned.

Let AB be the given Line, C the Point through
which the required parallel Line muft pafs.

o ik

A -..,___'“_,-'. B

Set one Foot of your Compafies in C, and clofing
them fo that they will juft touch (and no more)
the Line A B, defcribe the Arch 24; with the
fame Extent in any Part of the given Line fet one
Foot, and defcribe another Arch as at D; then
through the affigned Point C, and the utmoft Con-
vex of the laft Areh, draw the required Line, CD,

which is parallel to AB, and paflfeth through the
Point C. ‘ '

P R O B. VIIL

How to make a Triangle, three Lines being given.

Let the three Lines given be 1, 2, 3; the Que-
ftion it how to make a Triangle of them.

Take
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Take with your Compafles the Length of mthcr
of the three in this 1
Example: Letitbe 2
that No. 1. vzz. the 3
longeft, and lay it
down as hereunder
from A to B; then
taking with your
Compafles the
Length of the Line
2, fet one Foot in AL
B and make the Arch C; alfo taking the Lcngth
of the laft Line 3, place your Compafles at A, and
make the Arch D, which will interfe& the Arch
C, at the point ¢; from which Point of Interfe@i-
on draw Lines to AB, which fhall conftitute the
Triangle Ae B; the Line A B being equal to the
Line N», 1, Be toNo, 2, Ae to No, 3.

PR OB IX.

How to make a Triangle equal to a Triangle given,
and every way in the fame Proportion.

Firft make an Angle equal to the Angle at A, as
you were taught ' B

in Prob. 5. Then /\

making the Lines —1

AD a%;d AE e. A= : c

qual to AB and

AC, draw the /P

Line DE. “‘“\l
Or otherwife E

you may do it as you were taught in Prob. 3.
PR OB
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PR OB. X
How to make a Jquare Figure,

A Let A be a Line- given,
and it is required to make
€ a {quare Figure, each Side
{ of which fhall juft be the
b ¢ Length of the Line A.

Firft, Lay down the
Length of your Line A, as
' A B.
A _ Secondly, Raife a Per-
. ‘I pendicular of the fame
A g -Length at B.

Thirdly, Take the

Length of either of the aforementioned' Lines with
your Compafies, and fetting one Foot in C, defcribe
the Arch ce¢; do the like at A, and defcribe the
Arch ff.

Fourthly, Draw Lines from A and C into the
Point of InterfeGtion, and the Square is fini(hed.

PR OB XL

How to make a Parellelogram, or ling Square.

I — This is much like
2 = theformer. Admittwo

: Lincs be given, as 1,
D _ c 2, and it is required
e to make a Parellelo-
I | gram of them: What
B a Pa-
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a, Parallelogram is, you may fee in the fecond
Chapter of Definitsons.

Firft, Lay down your longeft Line, as A B, up-
on the End of which ere&t a perpendicular Line,
equal in Length to your thorteft Line ; and fo pro-
ceed, as you were taught in the foregaing Problem.

PR OB XIL

How to make a Rbombus.

Firt, Make an Angle, fuppofe ACB, no matter
how great or fmall; but be :
fure let the two Lines be of
equal Length; then takin
with your Compaffes the
Length of one of thofe two
Lines, {et one Foot in A, and
defcribe the Arch 44 ; alfo
fet one Foot in B, and de-
feribe the Arch. ce.  Lattly,
draw Lines, and it is finifh-
ed. ” Two Equilateral Tri-
angles is a Rhombus. ¢

A Rhomboides. differs juft
fo much, and no more from a Rhombus, asa Pa-
rallelogram does from a true Square ; it is needlefs
therefore, I prefume, to thew you how to make
It

PR OB,
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P R O B. XIIL

How to divide a Circle into any Number of equal
Parts, not exceeding ten, or otherwife how to
make the Figures called, Pentagon, Hexagon,
Heptagon, Ocagon, .

Let ABCD be a Citcle, in which is required
to be made a Triangle, the greateft that can be
made in that Circle.

Keeping your
Compafiesatthe
fame  Extent

- they were at
when you made
the Circle, fet
one Point  of
them in any

Part of the Cir-

cle,as at A, and
with the other
make a Mark at
D E and f, and

draw a Line between E and f; which will be one

Side of the Triangle.

I need not tell you how to make the other two
Sides, for it is an Equilateral Triangle, all three
Sides being of equal Length,

To



Geometrical Problems. 29

To make a Pentagon, or Five-fided Figure.”

Draw firft an obfcure Circle, as ACB D ; then
draw a Diameter from A C .. '
to B; make another Dia- Eo R
meter perpendicular to K%
the firlt, as CD; then /
taking with your Com-
pafles the Length of the
Semidiameter, fet one
Pointin A, and make the
Marks EF, drawing a
Line between them, as
you did to make a Triangle. Next, fet one Point
of your Compafles in the Interfeionat g, and ex-
tend the other to C, draw the Arch CH : the near-
eft Diftance between C and H, vzz. the Line CIH,
is the Side of a Pentagon, and the greateft that can
be made within that Circle: Which with the fame
Extent of your' Compafles you may mark out

round the Circle, and drawing Lines, the Figure
will be finifhed.

To make a Hexagon or Six-fided Figure.
Draw an obfcure Circle,
as you fee here, and then ./
without altering the Ex-
tent of the Compaffes, ;
mark out the Hexagon
requir’d round the Circle ;
for the Semidiameter of
any Circle is the Side of ™
the greateft Hexagonthat -
can be made within the
fame Circle.
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This is the way. Coopers ufe to make Heads for
their Catks. -
Do make a Heptagon, or Figure of Seven equal Sides

and Angles. ]
You muft begin and

proceed, as if you were
. going to defcribeaTri-
* angle in a Circle, till
5 you have drawn the
: Line EF ; then taking
“with your Compafles
; the half of that Line,
;. viz. from O to E, or
from © to F, mark out
round the Circle your
Heptagon; for the half
of the Line EF is one Side of it,
To make an Oltogon, commonly called an Eight-
Square Figure,

Firft,
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Firft, make a Circle.

Secondly, Divide it into four equal Parts by two
Diameters, the one perpendicular to the other, as
A B and CD.

Thirdly, Set ane Foot of the Compaﬁ"es in A,
and make the Arch ee¢; alfo with the fame Extent fet
one FootinC, and make the Arch ff; then thro’ the
InterfeGtion of the two Arches draw a Llne to the
Center, viz. g b.

Laftly, Draw the Line IC or IA either of
which is the Side of an O&agon.

To make a Nonagon.

Ficft, Make a Cir-
cle, and a Triangle
in lt as you were
taught at the Begin-
ning of this Problem. ;
Then divide ‘one /
third Part of the !
Circle. As for Ex- | ;
ample, that A, 1,
2, 3, B, into three ™
equal Parts. Lattly, -
draw the Lines A 1,
1,2, 2 B, &, each of thefe Lines is the Side of a
Nongo:z.




32 Geometrical Problems.

To make a Decagon.,

You muft work alto-
gether as you did in ma-
king a Pentagon , See the
. Pentagon above, where
i the Diftance from the
Centre K to the Point at
H is the Side of a Deca-
gon or Ten-fided Figure.

P R O B. XIV.

Three Points being given: How to make a Circle,
whofe Circumference fball pafs through the three
given Points, provided the three Points are not in
a firait Line.

Let A, B, C, be the three Points given ; firlt fet-
ting one Foot of your Compafles in A, open them to
any convenient Widenefs, more than half the Di-

ftance
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ftance between A and B, and defcribe the Arch dd;
then without altering the Extent, fet one Point in B,
and crofs the firlt Arch at e and ¢, through thofe
two Interfetions draw the Line ¢ e.

The very fame you muft do between B and C,
and draw the Line f f; where thofe two Lines in-
terfe& each other, as at g, there is the Centre of the
Circle required ; therefore fetting one Foot of your
Compafles in g, extend the other to any of the
Points given, and defcribe the Circle ABC.  Note,
The Centre of a Triangle is found the fame way.

PR OB XV,
How fo make an EI/Z.P_/I.S, or O‘U(Z/, /é’verg] WaNS.
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Fig. 1. Make the Circles, whofe Diameters may
be in a ftrait Line, as AB; crofs that Line with
another perpendicular to it at the Centre of the
middle Circle, as ¢ d: draw the Linesce, ¢h, d g,
d f. Set one Foot of the Compafles in D, and extend
the other to g, defcribing the Part of the Elipfis g f;
with the fame Extent, fetting one Foot.in C, defcribe
the other Part be: thetwo Ends are made by Parts
of the two outermoft {mall Circles, as you fee fe, g 4.

Fig. 2. Draw two {mall Circles, whofe Circum-
ferences may only touch each other: Then taking
the Diftance between their Centres, or either of
their Diameters, fet one Foot of your Compafles in
either of their Centres, as that marked 2, and with
the other make an Arch at o, alfoat 4 ; there mo-
ving your Compafles to the Centre of the other
Circle, crofs the faid Arches at # and 4, which
Croffes let be the Centres of two other Circles of
equal Bignefs with the firft. Then thro’ the Cen-
tres of all the Circles, draw the Lines A B, CD,
E H, F G; which done, place one Foot of the Com-

affes in the Centre of the Circle I, and extend the.
other to C, defcribing the Arch of the Ellipfis CEF:
The fame you muft do at 2, to deferibe the Part
BH, and then is your Ellipfis finithed.

Fig. 3. This needs no Defeription, it being fo
like the two former Figures, and eafier than either
of them.

Here note,that you make the Ovals 1 and 3 of
any detérmimed Length; for in the Length of the
firft, there is four Semidiameters of the f{mall
Circles; and in the laft, but three. If therefore
any Line was given you;, of which Length an
Oval was required, you muft take in your Com-

pafles
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pafles the fourth Part of the Line to make the O-
val Fig. 1. and ‘the third Part to make the Oval
Fig. 3, and with that Extent you muft defcribe the
fmall Circles: The Breadth will be always propor-
tional to the Length. But if the Breadth be given
you, take in alfo the fourth Part thereof, and make
the Oval Fig. 2.

Fig. 4. This Ellipfis is to be made, having Length
and Breadth both given. Let A B be the Length,
CD the Breadth of a required Oval. Firft, Lay
down the Line A B equal to the given Length -and
crofs it in the middle with the Perpendicular C D,
equal to the given Breadth. Secondly, Take in
half the Line AB with your Compafles, viz. Ae,
or Be; fet one Footin C, and make two Marks
upon the Line AB, wiz. fand g; alfo with the
famme Extent fet one Foot in D, and crofs the for-
mer Marks at /" and g. Thirdly, At the Point f*
and g fix two Pins; or if it be a Garden-plat, or
the like, two {’nong Sticks. Then patting a Line
about them make falt the two Ends at fuch an ex-
act Length, that ftretching by the two Pins, the
Bent of the Line may exactly touch A orB, or C
or D, or b, as in this Diagram it does at 4; fo
moving the Line ftill round, it will defcribe an ex-
a& Oval,

ﬁ%{ 4}

D2 P R O B.

— D //?//f// %
-_— ( ,4)/{‘72/7/?ﬁ4/& 2
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PR OB XVIL

How to divide a given Line into two Parts, which
may be in in fuch Proportion to each other.as two
given Lines. -

6o
c s c
4 (o]
D D.
| o
""., '; " Bf ( ]
.._~.' '._" '.:'
|
[ . A
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Let A B be the given Line to be divided in fuch
Proportion as the Line C is to the Line D, :

Firft, From A draw a Line at pleafure, as AE;
then taking with your Compafles the Line C, fet it
off from A towards E, which will fall at F: Alo
take the Line D, and fet off from F to E.

Secondly, Draw the Line E B; and from F
thake a Line parallel to EB; as F G, which fhal
interfect the given Line AB in the proportional
Point required, viz. at G; making AG and GB
in like Proportion to each other, as C C and D D.

Example by Arithmetick.

The Line C C is 60 Fect, Perches, or any thing
elfe; the Line DD is 40; “the Line AB is 50;
which is required to be divided in fuch Proportion
as 6o to 40. Firft add the two Lines C and D to-
gether, and they make 100: then fay, If 100 the
whole, give 60 for its greateft Part, what fhall 5o,
the whole Line A B, give for its greateft propor=
tional Part? Multiply 50 by 60, it makes 3000;
which divided by 100, produces 30 for the longeft
Part; which 30 taken from 5o, leaves 20 for the
fhorteft Part: as therefore 60 is to 40, fo is 30 to
20.

PR OB XVIL

Three Lines being given, to find a Fourth in Pro-
portion to them.

Let ABC be the three Lines A——14
given, and it is required to find B———18
a fourth Line, which may be in Co——mm—21
fach Proportionto C, as Bisto A,
D 3 ' which
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which is no more but performing the Rule of Three
in Lines. Asif we fhould fay, 1f A 14 give B 18,
what fhall C 25 give? Anfwer, 27. But to per-
form the fame geometrically, work thus: _
Firft, make any Angle, 3s BA C: then take with
your Compafies the firft Line A, and fet it from A
to 14. Alfo take the fecond Line B, and fet it
from Ato 18 ; draw the Line 14, 18. Then take

8

et

the third Line C with your Compafles, and fet it
from A to21. From 21 draw a Line parallel to
14, 18, which will be 21, 27. Then from A to
27 is the Length of your fourth Line required.

And here for a while I thall leave thefe Problems,
till I come to thew you how to divide any Piece of
Land; and to lay out any Piece of a given Quanti-
ty of Acres into any Form or Figure required : And

in the mean time I {hall (hew you what is neceflary
to be known, | |

CHAP
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CHAP I
Of MEASURES.

N D firft of Long Meafures; which is either
Inches, Feet, Yards, Perches, Chains, &¢.
Note, that twelve Inches make one Foot, three Feet
one Yard, five Yards and an half one Pole or Perch,
four Perches one Chain of Gunter’s, eighty Chains
one Mile. But if you would bring one Sort of Mea-
fure into another, you muft work by Multiplication
or Dzvifien. As "for Example: Suppofe you would
know how many Inches are contained in twenty
Yards: Firft, reduce the Yards into Feet by mul-
tiplying them by 3, becaufe 3 Feet make one Yard,
the Produ is 60; which multiplied by 12, the
Number of Inches in one Foot, gives 720, and fo
many Inches are contained in 20 Yards Length.
On the contrary, if you would have known how
many Yards there are in 720 Inches, you muft firft
divide 720 by 12, the Quotient is 60 Feet; that
again divided by 3, the Quotient is 20 Yards. The
like you muft do with any other Meafure, as Per-
ches, Chains, &¢. of which more by and by.

Long |Link| Foot |Yard|Perch|Chain} Mile
Inchcs7 92| 12 | 36 | 198 | 792 63360
Link|1.515l2. 56| 25 | 100 | 8000
Feet | 3 |16.5] 066 | 5280
Yard| 5.5| 22 | 1760
Perchf 4 { 320
Chain] 8o

D4 Seg
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See this Table of the Long Meafure annexed,
the Ufe whereof is very eafy: 1f you would know
how many Feet in Length go to make one Chain ;
look for Chain at the Top, and at the Left-hand
for Feet, againft which, in the common Angle of
meeting, is 66 ; fo many Feet are contained in one
Chain.

But becaufe Mr, Gunter’s Chain is moft in Ufe
among Surveyors for meafuring of Lines, I fhall
chiefly infift on that Meafure, it being the beft in
Ufe for Lands.

This Chain contains in Length 4 Pole, or 66
Feet, and is divided into 100 Links, each Link is
therefore in Length .52 Inches: 1f you would turn
any Number of Chains into Feet, you muft malti-
ply them by 66, as 100 Chains multiplied by 66,
. make 6600 Feet; but if yon have Links to your
Chains to be turned into Feet and Parts of Feet,
you muft fet down the Chains and Links, as if they
were one whole Number, and after having multi-
plied that Number by 66, cut off from the Pro-
du& the two laft Figures to the Right-hand, which
will be the hundredth Parts of a Foot, and thofe on
the Left-hand the Feet required.

EXAMPLE.
Let it be required to know how many Feet
there are in 15 Chains, 25 Links,
I fet down thus the Multiplicand 1525
'TheNum,of Feetin y Chain,Mu/tiplicat. 66
9150
y1so
Product  1006]5qFect.
The



But now on the other hand,
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The Produét is 1006 5. This is fo plain, it needs
no other Example.

if one thoufand and

fix Feet and a half was given you to reduce into
Chains and Links ; you muft divide 1006 50 by 66,
the Quotient will be 1 52§, v7z. 15Chains, 2 g Links.
But for thofe that do not well underftand Decimal
Arithmetick, and may perhaps meet with harder
Qucfhons of this nature, I have inferted this Table.

A Tasve, fhewing how many
Feet, and Parts of a Foot; alfol
how many Perches, and Parts of
Perch, are contained in any Num-
ber of Chains and Links, from|
one Link to one hundred Chams

B e e )

BIToclF el | B |7
e = ! e
Py »
<
8 ¢

T100.660.04] | 1)766 4
201 . 32i0 . o8 21 132| 8
301.98lo.xz 3| 198} 12
4}02 . 64‘o 16 4] 264] 16
503 . 300 . 20 5| 330 20
6p3 . 960 . 24 6 396] 24
7104 . 62;0 .28 7' 462 28
805 . 280 . 32 1 528| 32
9jo5 - 94f0 . 36 9 594| 36

1006 , 6qlo . 40 10| 600! 40
20[13 . zolo . 80 201320 80
30l19 . 891 . 20 301980xzo
40126 . 40it . 6o 40z64o 160
§0|33 . 00j2 . OC 503300 200,
bol39 . 60,2 . 4¢ 6039()0'240
70|46 . zg‘z . 8o 704_620 280
80 52 80‘3 . 2¢ 80 5280 320
99159 6o | 90 5940 '360
"100l66 . ool4. . 00 1006boo 400

The Explanation of
the TABLE.

If you would know
how many Feet are
contained in twen-
ty of Mr. Gunter's
Chains :

Firft, Under Title
Chains, feek for 20;
and right againft it,
under Title ~ Feer,
ftands 1320, the -
Number of Feet con-
tained in twenty
Chains. Alfo undes
Title Perches {tands
8o, the Number of
Perches contained in
twenty Chains.

Again,
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Again : If you would know how many Feet arc
contained in eight Links only of the Chain, feck 8
under Title L:nks, and right againtt it ftands 05.28,
which is five Feet ;5 of a Foot, fomething more
than five Feet and a quarter. Alfo under Title
Perches and Parts of a Perch, ftands .0.32; which
fignifies that 8 Links contain o Perch ;2 of a Perch.
But to know how many Feet are contained in any
Number of Chains and Links together: Firft feek
the Feet anf{wering to the whole Chains, and write
them down next the firft anfwering the Links;
and adding them to the other, you will have your
Defire. Example: In 15 Chains, 25 Links, how
many Feet? Firft, by the Table I find 10 Chains
to contain 660 Feet,

which I write down Chains, Feet, Parts.
thus 10 66o

And when you have 5 330
added them together, . Links 20 13 20
you find the Sum to be 5 3 30
1006 Feet,and 52 ofa ~—
Foot, that is contain- .Added 1006 50
ed in 15 Chains, 25
Links.

In like manner, if it had been afked how many

Perches had been contained in 15 Chains, 23
Links?

In
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In the Table againft 10 Perch. Parts,
Chains ftands 40
- 20
20 Links. 0o 8o
§ Links. 00 20
Anfwer, 16 Perches. 6o 100

P S———

Mark, that the foregoing Table is as big again as
it need to be; for you fee both the Columns are
alike in Figures, and only differenced by Points, ' I
made it fo for your clearer underftanding of it;
which when you well do, you need nfe no more
but one Column ; and that if you pleafe, you may
have placed on a Scale, or any other Inftrument.
But now to bring a lefler Meafure into a greater, is
fo much harder than to bring a greater into a lefs,
ak Diwvzfion is harder than Multiplication: 1 have
therefore, for your Eafe, hereto annexed a large
Table, with which by Infpe@ion only, or at moft
by a little eafy Addition, as in the former, you
may change any Number of Feet into Chains,
Links and Parts of a Link (remembering all this .
while I mean Mr. Gunter’s Chain ; alfo into Per-
ches, and Parts of a Perch,

ATABLE
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Of Meafure.

Feet. [Chain: Link P.of L'Per | P.of Per.
] o) 1|s15]| of obo
sl o] 3|o30] of 121 .
3] o 4]545] of 181
4 o 6|obo| of 242 8 |
St_ o} 715751 9] 393 2 o
6l o| 999 | ol 363 =
71 o] 10| 606] o 421 5w
8 olrz]12r| o 48y QM
[s) o 13 636 [o] 545 ._.23_'
el | sk
20 o |30]303]| 1] 212 8 o=
30 of45)454) 1) 818 [ < 3 &
40| o 60} 0606| 21 424 7 o3
of o | 7517571 _3]_o30 '8 8‘
~6o]" o | ooflogog| 3 636 <= g
70, 1 |o6{obo} 4] 424 T
80| 121 |z12] 4] 848 Ry B
9of 1136|363 5| 434 | 2,2 5
100 1)t ]l 6 obo g <
zo0f 3 { o3 }os50({12f 121 2 aQ
3000 1 lsq|sas |8l 18 | & F
400 6. o6 | obo i 24, 242 —- g é.’
sool 7|57 575 ' 30 303 | F &l
ool g | 09 095 | 39| 363 )
700l 10§ 6o | 606 | 42} 424 8 8 ,t:
8oof 1z ] 1z 121 (48] 484 = ';Z_.
goot 13 | 63 636 | 54 545 S o -
EREIEGL R R
o | 303 1121
3000l 45 | 45 | 454 [181} 818 3 :__-?Q*
140000 6o | 60 | 606 |242] 424 o g_,;?
§ooo| _75 |75 | 757 13031 030 -
6000l 9o | go | gog [303] 636 o @
7000| 106 | 06 | obo {424| 242 a _O_H
8coo| 121 | 21 | 212 {484] 848
goool 136 | 36 | 363 {5451 454
too00| 151 § 51 | 515 |606] obo

This
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This Table is like the former, and needs not
much Explanation. However, 1 will give an Ex-
ample or two.

Admit I would know how many Chains in
Length are contained in 5oo Feet. Firft, in the
Left-hand Column, under Title Feef, 1 look out
500, and right againft it I find 7 Chains, 57 Links,
575 Parts of 1000 of a Link, or 7 Chains; 57 575,
Links. Solikewife under Title Perches, 1 find
3032 Perches.  Bat if you would know how ma-
ny odd Feet that 3oz is, you muft feek for 303 in
the Column titled Parts of @ Perch, and right a-

ainft it you will find § Feet. So I fay that 500
%‘ eet is 30 Perches, §Foot.

Again, I would know how many Chains and
Links there are in 15045 Feet; Firft feek for
10000, and write down the Chains, Links, and
Parts of a Link contained thercin. Do the like by
5000 ; alfo by 40 and 5. Laftly, adding them
together, you have your Defire.

Feet. Chain, Link. Parts.
10000 — 151 == §1 == §I§
5000 — 75 =75=757
o6

40 — 0= 60 ==

S5— ©O0= 7=1575

Added, make——227 95 433
Anfwer, 227 Chains, 95 Links, and 453 Parts
are contained in 15045 Feet.
One Example more, and I have done with this
Table.

How many Perches do 10573 Feet make?

Feet,
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Feet.  Perches. Parts.

10000 . 606 obo
5oo 30 303
70 4 242

3 o 181

Add——0640 786

The Anfwer is, 640 Perches, and 22 of a
Perch, or 13 Feet; a Furlong is 40 Perches in
Length ; 8 Furlongs make 1 Mile. And fo much
of Long Meafire : 1 fhall now proceed to

Square Meafure.

Planometry, or the meafuring the Superficies or
Planes of Things (as Sir Fonas Moore fays) is done
with the Squares of fuch Meafures, as a Square
Foot, aSquare Perch, orChain; that isto fay, by
Squares whofe Sides are a Foot, a Perch, or Chain ;
and the Content of any Superficies is faid to be
found, when we know how many fuch Squares it
containeth.

As for Example: Suppofe ABCD was a Piece of
A 13.Land:, and the Length of

the Line AB or CD was

4 Perches; alfo the Length
of the Line AC or BD
was § Perches; 1 fay that
‘ Piece of Land contains 20
{quare Perches, as you may

fee it here divided ; every
little Square being a Perch,
- having a Perch in Length
e Dfor its Side. If you lay
down a {quare Figure,
whofe
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whofe Side is 1 Foot, and at the End of every Inch
you draw Lines croffing one another, as thefe here,
you will divide that fquare Foot into 114 little
Squares, or {quare Inches.

Or thus: The Linez 4 isa Perch @ b
long, or 16 Fect ¢, foisthe Line 44,
and the other 2 Lines: the whole Fi-
gure abcd is called a {quare Perch,

But before we go any farther, take this Table
following of fquare Meafure,

J
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This Table is like the former of long Meafure,
and the Ufe of it is the fame. \

Example : 1f you would know how many fquare
Feet are contained in one Chain, look for Feet at
Top, and Chain on the Side, and in the common
Angle of meeting ftands 43 56, {fo many fquare Feet
are contained in one {quare Chain.

The common Meafure for Land is the Acre,
which by Statute is appointed to contain 160 fquare
Perches, and it matters not in what Form the Acre
lie, fo it contains juft 160 fquare Perches; asina
Parallelogram, 10 Perches one way, and 16 ano-
ther, contain an Acre: So does 8 one way, and 20
another; and 4 one way, and 40 another. If
then, having one Side given in Perches, you would
know how far you muft go on the Perpendicular to
cut off an Acre; you muft divide 160 (the Num-
ber of fquare Perches in an Acre) by the given
Side, the Quotient is your Defire. As for Exam-
ple: The given Side 1s 20 Perches, divide 160 by
20, the Quotient is 8: By that I know, that 20
Perches one way, and 8 another, including a right
Angle, will be the two Sides of an Acre; the other
two Sides muft be parallel to thefe. .

And here 1 think it convenient to infert this ne-
ceffary Table, {hewing the Length and Breadth of
an Acre in Perches, Feet, and Parts of a Foot: But
if .your given Side had been in any other Sort of
Meafure ; as for Inftance in Yards, you muft then
have feen how many fquare Yards had been in an
Acre, and that Sum you muft have divided by the
Number of your given Yards, the Quotient would

have anfwered the Queftion.
E X A4M-
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EX A4MZPLE,

If 44 Yards be given for = Length 4 Length
the Breadth, how many |& of an & ol am
Yards fhall there be in the |=rg=| [F7F 0
Length of the Acre? r:;, % & g gl 8

Firft, I find that an Acre  [Tgia s | (=508
contzins §840 fquareYards, |niliio | [e9f5| 83t
which I divide by 44, the |rz{izTsi | (305 5%
Quotient is 110 for the [13fiz 57%f 131)5 /) 25
Length of an Acre. And  [Wul 750 [32)510
thus knowing well how to %'—9"—1— Ble
taketheLengthand Breadth };5’!65;_ M)
of an Acre, you may alfo  |rga & g‘éf e
by the fame wayknow how 5o s5| |37/ 5%
to lay down any Number |zo] 30| |38|3] 33
of Acres together; of which |21 703 | 13914} 15
more hereafter. g 4] aojalo

= P

Reducing of one Sort of Z—‘% AL AL

25| (| O |43t3 {11
{quare Meafure to another, |Zz—-=+ o Ey e
is done, as before taught in =< 5555

long Meafure, by Multipli-
cation and Divifion. And
becaufe Mr. Gunter's Chain is chiefly ufed by Sur-
veyors, I fhall only inftance in that, and fhew you
how to turn any Number of Chains and Links in-
to Acres, Roods, and Perches. Note, that a Rood
is the fourth Part of an Acre.

E And
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And firt, mark well that 1o {quare Chains make
1 Acre, that is to fay, 1 Chain in Breadth, and 10
in Length ; or 2 in Breadth, and g in Length, is
an Acre, as you may fec by this {mall Tabke.

Q Q & T And thus well weigh-
g £. = g ing that 10 Chains make
Z 2 o, an Acre, if apy Number
» of Chains be given you
:t". to turn into Acres, you
nl o 00 7= muft divide them by 1o,
& 2 ﬁ 5§ 00 and the Quotient will e
@3 5 3 33 333 th.e Number of Acres con-
4 T2 5o tained in fo many Chains.
5 Fhz 00 But this Divifion is ab-
56 5 1 66 666 breviated by only cutting
w7 %> 1 42 285 off the laft Figare; as if
o8 & 1 23 1590 Chains were given
9 I 11 111 to turn into Acres, b

catting off the lalt Fi-
gure 1590, there is left 159 Acres, which is all
one as-if you had divided 1590 by 10. But if
Chainsand Links be given you togeiher to turn into
Acres, Roods and Perches, firlt from the given Sum
gut off three Figures, which is two Figures for the
Links, and one for the Chains, what’s left. fhall
be Acres. And to know how many Roods and
Perches are contained in the Fignres cut off, multi-
ply them by .; and from the Produ@, cutting off
the three lafl Figures, you will have the Roods :
And then to know the Perches, multiply the Fi-
gures cut off from the Roods, by 40; from which
Produ@, cutting off again three Figures, you have
the Perches, and the Figures cut off are thoufandth
Parts of a Perch. EXAM-
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EXAMPLE.

In 1599 fquare Chains, and g5 {quare Links,
how many Acres, Roods, and Perches?

Acres——159/955
_ 4

Anfwer, 159 Acres, 3 Rood
32.5.. Roods 31620
40
Perches~——241800

On the contrary, if to any Number of Acres gi-
ven you add a Cypher, they will be turned into
Chains: Thus g9 Acres are ggo Chains, 100 Acres
1000 Chains, &¢. the fame as if you had multipli-
ed the Acres by 10.  And if you would turn {quare
Chains into fquare Links, add four Cyphers to the
‘End of the Chains, fo will ggo Chains be ggooeoo
Links, 1000 Chains be 10000000 Links; all one
as if you had multiplied ggo by 10000, the Num-
ber of fquare Links contained in one Chain.

And now, whereas in cafting up the Content of
a Piece of Land meafured by Mr. Gunser’s Chain,
(viz. multiplying Chains and Links by Chains and
Links) the Product will be fquare Links; you muft
therefore from that Produ& cut off five Figures to
find the Acres; which is the fame as if you divide
the Product by 1occoo (the Number of fquare
Links contained in one Acre) then multiply the
five Figures cut off by 4; and from that Product
cutting ‘off five Figures you will have the Roods.

E 2 Laﬂly,
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Laftly, multiply by 40, and take away (as before)
5 Figures, the reft are Perches.
EXAMPLE.

Admit a Parallelogram, or long Square, to be
one way 5 Chains, 55 Links; and the other way 4
Chains, 35 Links: 1 demand the Content in Acres,
Roods and Perches ?

Multiplicand 555
Multiplicator 435

2775
1665
2220
Anfwer, 2 Acres Acres 2141425
4
1 Rood —
Roods 1165700
26 Perches 40
And 2% Parts of a Perch. —

Perches 26]28000

it Grarreeetet

Laftly, Becaufe fome Men chufe rather to caft
up the Content of Land in Perches, T will here
briefly fhew you how it is done; which is only by
dividing by 160 (the Number of fquare Perches
contained in one Acre)the Number of Perches given.

EXAMPLE.

Admit a Parallelogram to be in length g 5 Perches,
and in breadth 4.5 Perches; thefe two multiplied to-
gether, make 24745 Perches; which to tarn into
Acres, divide by 160, the Quotient is 1§ Acres, and
=& Perches remaining ; which to turn into Roods,
divide by 40, the Quotient is 1 Rood,and 3 § Perches
remaining. So much is the Content of fuch a Piece
of Land, wiz. 15 Acres, 1 Rood, and 35 Perches.

' Here
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Here follows a Table to turn Perches into Acres,
Roods and Perches,

W
o o or-
g | 7198
40 0|1 joo
co| oj1}to
go ol 1 |20 The Ufe of the TABLE.
70| o| 1|30
gg 920 In 2475 Perches, how many A-
160, ol z|z0] cres, Roods and Perches.
200 1l I |00
(o]a) O
ioo ; 2 :o Perch. Acr. Rood. Per.
§o0 3} © |20
boo| 3|3 00 2000 I2 2 00
700/ 41|20
800] 5|0 00 400 2 2 00
goo| slziz0 70 o I 30
1000 6100} o which add theodd 5 Perches O O 0F
2000] 12z} 2 |00, :
3000] 18} 3 0o 4
4000 25| 000 njfwer 1 I
§000] 31| I {00 f ) 5 35
60o00| 37| 2 loo
7000! 43| 3 |oo
8000} 50| 0 o0
gooo| 56| 1 |oo
10000| 62 2 00
T 20000 125 O'OO
30000j187| 2 00
40000|250] 0 ||do
50000312} 2 00
60000|375 o'oo
700001437 2 foo
8oo00{500] 0 00
goooofs62| 2 00
100000625} © |00
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CHAP V.
Of Inftruments and their Ufes.

And firft of the Chain.

HERE are feveral Sorts of Chains, as Mr.
Rathborne's of two Perch long; others of
one Perch long : fome have had them 100 Feet in
Length. But that which is moft in Ufe among Sur-
veyors (as being indeed the beft) is Mr. Gunter’s,
which is 4 Pole long, containing 100 Links, each
Link being 7 22, Inches: The Defcription of wluch
Chain, and how to reduce it into any other Mea-
{ure, you have at large in the foregoing Chapter of
Meafure. In this place I fhall only give you fome
few Directions for the Ufe of it in meafuring Lines,
Take care that they who carry the Chain devi-
ate not from a ftrait Line; which you may dod
ftanding at your Inftrument, and looking thro’ the
Sights : Cif you fee them between you and the Mark
obferved they are in a ftrait Line, otherwife not.
But wxrheut all this trouble, they may carry the
Chain true enough, if he that follows the Chain
always caufcs him that goeth before to be in a di-
re€t Line between himfelf, and the Place they are
going to, o as that the Foreman may always cover
the M. 1k from him that goes behind. If they
fwerve from the Line, they will make it longer

than
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than really it is, a ftrait Line being the neareft Di-
ftance that can be between any two Places,

Be fure that they which carry the Chain, miftake
not a Chain either over or under in their Account;
for if they fhould, the Error would be very confi-
derable ; as fuppoie you were to meafure a Ficld that
you knew to be exactly Square, and therefore need
mecafure but one Side of it; if the Chain.carriers
fthould miftake but one Chain, and tell you the
Side was but g Chains when it was really 10, you
would make of the Field but 8 Acres and 16 Per-
ches, when it thould be 10 Acres jut. And if in
fo {mall a Line fuch a great Error may arife, what
may be in a greater, you may eafily imagine; but
the ufual way to prevent fuch Miftakes, is to be
provided with 10 {mall Sticks, fharp at one End, to
ttick in the Ground; and let him that goes before
take all into his Hand at fetting out, and at the End
of every Chain ftick down one, which let him that
follows take up: when the 1o Sticks are done, be
fure they have gone 10 Chains ; then if the Line be
longer, let them change the Sticks, and proceed as
before, keeping in memory how often they change:
They may either change at the End of 10 Chains,
then the hindmoft Mun muft give the foremoft all
his Sticks ; or, which is better, at the End of 11
Chains, and then the laft Man muft give the firft
but 9 Sticks, keeping onc to himfelf. At every
Change count the Sucks, for fear left you have
dropt one, which fometimes happens.

If you find the Chain too long for your Ufe, as
for fome Lands it is, efpecially in America, you
may then take the half of the Chain, and meafure
as before, remembring ftill when you put down the

E 4 Lines
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Lines in your Field-Book, that you fet down but
the Half of the Chains, and the odd Lines; as if
a Line meafured by the little Chain be 11 Chains,
25 Links, you muft fet down 5 Chains, 75 Links;
and then in plotting and cafting up, it will be the
fame as if you had meafured by the whole Chain.

At the End of every 10 Links you may, if you
find it convenient, have a Ring, ‘a Piece of Brafs
or a Rag, for your more ready reckoning the odd
Links.

When you put down in your Field-Book the
Length of any Line, you may fet it thus, if you
pleafe, with a Stop between the Chains and Links,
as 15 Chains, 15 Links, 15.15; or without, as
thus, 1513, it will be all one in the cafting up.

Of Inflruments for the taking of an Angle in the
' Freld.

There are but two material Things (towards the
meafuring of a Piece of Land) to be done in the
Field; the one is to meafure the Lines (which I
have fhewed you how to do by the Chain) and the
other to take the Quantity of an Angle included by
thefe Lines ; for which there are almoft as many
Inftruments as there are Surveyors, Such among the
reft as have got the greateft Efteem in the World,
are the plain Table for fmall Inclofures, the Semi-
circle for champaign Grounds, the Circumferentor,
the Theodolite, &¢. To delcribe thefe to you, their
Parts, how to put them together, take them afunder,
£5c. is like teaching the Art of Fencing by Book ;
one Hour’s Ule of them, or butlocking on them in
the Infirument-maker’s Shop, will better defcribe

them
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them to you, than the reading one hundred Sheets
of Paper concerning them. Let it fuffice that the
only Ufe of them all is no more (or chiefly at moft)
but this, vz,

To-take the Quantity of an Angle.
As fuppofe A B and A C are two Hedges, or
other Fences of a Field, the Chain ferves to mea-

4 <

fure the Length of the Sides A B or A C, and thefe
Inftruments we are fpeaking of, are to take the
Angle A, And firft by the '

Plain Tabl.

Place the Table (already fitted for the Work,
with a Sheet of Paper upon it) as nigh to the An-
gle A as you can, the North-end of the Needle
hanging dire@tly over the Fhwer-de-luce; then
make a Mark upon the Sheet of Paper at any con-
venient Place for the Angle A, and lay the Edge
of the Index to the Mark, turning it abour, :ill

through
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through the Sights you efpy B, then draw the Line
A B by the Edge of the Index. Do the fame for
the Line AC, keeping the Index ftill upon the firt
Mark, then will you have upon your Table an An-
gle equal to the Angle in the Field.

To take the Quantity of the fame Angle by the

Semicircle.

Place your Semicircle in the Angle A, as near
the very Angle as poffibly you can, and caufe
Marks to be fet up near Band C, fo far off the
Hedges, as your Inftrument at A ftands ; then turn
the Inftrument about, till through the fixed Sights
you fee the Mark at B, there fcrew it faft : Next
turn the moveable Index, till through the Sights
thereof you fee the Mark at C, then fee what De-
grees upon the Limb are cut by the Index; which
let be 45, {o much is the Angle ABC.

How fo take the fame Angle by the Circumferentor,

Place your Inflrument, as before, at A, with
the Flower-de-luce towards you, dire& your Sights
to the Mark at B, and fee what Degrees are then
cut by the South-end of the Needle, which let be
55; do the fame to the Mark at C, and let the
South-end of the Needle there cut 100 ; fubtract
the leffer out of the greater, the Remainder is 43,
the Angle required. If the Remainder had been
more than 180 Degrees, you muft then have fub-
tracted it it out of 360, the laft Remainder would
have been the Angle defired. .

bie
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This laff Inffrument depends wholly upon the
Needle for taking of Angles, which often proves
erroneous ; the Needle yearly of itfelf varying from
the true North, if there be no Iron Mines in the
Earth, or other Accidents to diaw it afide, which
in mountainous Land are often found: It is there-
fore the beft Way for the Surveyor, where he poffi-
bly can, to take his Angles without the Help of
the Necdle, as is before thewed by the Semicircle.
But in all Lands it cannot be done, but we muft
fometimes make ufe of the Needle, without ex-
ceeding great trouble, as in the thick Woods of

amaica, Carolina, &c. It is good therefore to
have fuch an Inftrument, with which an Angle in
the Field may be taken either with or without the
Needle, as is the Semicircle, than which 1 know
no better Inftrument for the Surveyor’s Ufe yet
made publick ; therefore, as 1 have before thewed
you, how by the Semicircle to take an Angle with-
out the Help of the Needle, I fhall here direct

you,

How with the Semicircle to take the Quantity of an
Angle in the Field by the Needle.

Screw faft the Inftrument, the North-end of the
Needle hanging directly over the Flower-ds-luce in
the Chard ; turn the Index about, till through the
Sights you efpy the Mark at B; and note what
Degrees the Index cuts, which let be 40; move
again the Index to the Mark at C, and note the
Degrees cut, viz. 85. Subtract the lefs from the
greater, remains 4§, the Quantity of the Angle.

Or
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Or thus:

Turn the whole Inftrument, till thro’ the fixed
Sights you efpy the Mark at B, then fee what De-
grees upon the Chard are cut by the Needle; which,
for Example, are 315 : Turn alfo the Inftrument till
through the fame Sights you efpy C, and note the
Degrees upon the Chard then cut by the Needle,
which let be 270; fubftract the lefs from the great-
er, (as before in working by the Circumferentor)
remains 4§ for the Angle. Mark, if you turn the
Flower-de- luce towards the Mark, you muft look at
the North-end of the Needle for your Degrees.

Befides the Divifion of the Chard of the Semi-
circle into 360 equal Parts or Degrees; it is alfo di-
vided into four Quadrants, each containing go De-
grees, beginning at the North and South Point,
and proceeding both ways till they end in go De-
grees at the Eaft and Weft Points; which Points are
marked contrary, viz. Eaft witha W. and Weft
with an E. becaufe when you turn your Inftrument
to the Eaftward, the End of the Needle will hang
upon the Weft-fide, &e. '

If by this way of Divifion of the Chard you
would take the aforefaid Angle, direct the Inftru~
ment fo (the Flower-de-luce from you) till through
the fixed Sights you efpy the Mark at B ; then fee
what Degrees are cut by the North-end of the
Needle, which let be N E 44 ; next dire& the In-
ftrument to C, and the North-End of the Needle
will cut N E 89, fubtract the one from the other,
and there will remain 45 for the Angle.

But if at the firft Sight the Needle had hung over
NE 535, and at the fecond SE 8o, then tak; 55

rom
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from go, remain 35; take 8o from go, remains
10; which added to 35, makes 45, the Quantity
of the Angle: Moreover, if at che firft Sight the
North-end of the Needle had pointed to N W 22,
and at the fecond N E 23, thefe two muft have
been added together, and they would have mads
45, the Angle as before.

Mark, 1f you had turned the South-part of your
Inftrument to the Marks, then you muft have had
refpect to the South-end of your Needle.

Altho’ I have been o long fhewing you how to
take an Angle by the Needle, yet when we come to
furvey Land by the Needle, as you fhall fee by and
by, we need take but half the pains; for we take not
the Quantity of the Angle included by two Lines,
but the Quantity of the Angle each Line makes with
the Meridian ; then drawing Meridian-Lines upon
Paper, which reprefent the Needle of the Inftru-
ment, by the help of a Protractor, which reprefents
the Inftrument, we readily lay down the Lines and
Angles in fuch Proportions as there are in the Field.

This Way of dividing the Chard into four gos,
is, in my Opinion, for any Work the beft; but
there is a greater Ufe yet to be made of it, which
thall hereafter be thewed in its proper place.

Of the Field-Book.

You muft always have in readinefs in the Field
a little-Book, in which fairly to infert your Angles
and Lines; which Book you may divide by Lines-
into Columns, as you fhall think convenient in
your Prattice; leaving always a large Column to
the Right-hand, to put down what remarkable things
you meet with in your way, as Ponds, Brooks,

.Mills, Trees, orthe like. Thus, for Example, if
you
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you had taken the Angle A, and found it to con-

tain 45 Degrees; and meafured the Line AB, and

found it to be 12 Chains, 55 Links, fet it down in

your Field-Book thus:

“"’l Degr. | Min. [Chain.| Link. !
A 145 | 00 I 12 1 55 l

NN

Or if at A you had only turned your fixed Sights to
B, and the Needle had then cut 3155 in the place
of 45, you muft have put down 315, If you fur-
vey by Mr. Norwood's Way, then there muft be four
Columns more for E. W. N. and Southing. You
may alfo make two Columns more, if you pleafe,
for Off-fets, to the right and left,

Laftly, you may chufe whether you will have
any Lines or not, if you can write ftrait, and.in
good Order, the Figures directly one under ano-
ther. For this I leave you chiefly to your own -
Fancy ; for I believe there are not two Surveyors in
England, that have exaltly the fame Method for
their Field Notes. Of the Scale.

Having by the Infirament before fpoken of, mea-
fured the Angles and Lines in the Field ; the next
Thing to be done, is to lay down the fame upon
Paper; for which Ufe the Scale ferves. There are
feveral Sorts of Scales, {fome large, fome fmall, ac-
cording as Men have occafion to ufe them : but all
do principally confift of no more but two Sorts of
Lines ; the firft of equal Parts, for the laying down
Chains and Links ; the fecond of Chords, for lay-
ing down or meafuring Angles. I cannot better ¢x-
plain the Scale to you, than by fhewing the Figure
of fuch a one as are commonly fold in Shops, and
teaching how to ufe it. Thole
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Thofe Lines that are number’'d at top with 11,
12, 16, &e. are Lines of equal Parts, containing 11,
12, or 16 equal Parts in an Inch. If now by the
Line of 11 in an Inch, you would lay down 10
Chains 5o Links, look down the Line under 11,
and fetting one Foot of your Compafles in 10, clofe
the other till it juft touch go Links, or half a
Chain, in the fmall Divifions. Then laying your
Ruler upon the Paper, by the Side thereof make
A g two fmall Pricks, with the fame Ex-
T tent of the Compafles, and draw the
Line A B, which fhall contain in Length 10 Chains,
go Links, by the Sale of 11 in an Inch. The
Back-fide of the Scale is only a Scale of 10 in an
Inch, butdivided by Diagonal Lines more nicely
than the other Scales of equal Parts.

How to lay down an Angle by the Line of Chords.

If it were requir'd to make an Angle that thou’d
contain 4.5-Degrees.

Draw
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Draw a Line at pleafure, as A B; then fetting
one Foot of your Compafles at the Beginning of the
Line of Chords, fee that the other fall juft upon
60 Degrees: With that Extent fet one Foot in A,
and defcribe the Arch CD. Then take from your
Line of Chords 45 Degrees, and fetting one Foot
in D, make a Mark upon the Arch at C, through
which draw the Line AE: So fhall the Angle
EAB be 45 Degrees. If by the Line of Chords
you would eret a perpendicular Line, it is no
more but to make an Angle that fhall contain go
Degrees. '

The Reafon why I bid you take 6o from the
Line of Chords to make your Arch by, is, becaufe
60 is the Semidiameter of a Circle, whofe Circum-
ference is 360,

How to make a Regular Polygon, or a Figure of 3,
6, 77, 8, or more Sides by the Line of Chords.

Divide 360, the Number of Degrees contained
in a Circle, by 5, 6 or 7, the Number of Sides
you would have your Figure to contain ; the Quo-
tient taken from the Line of Chords fhall be one
Side of fuch a Figure.

EXAMPLE.

For to make a Pentagon, or a Figure of five
Sides : Divide 360 by 5, the Quotient is 72, one
Side of a Pentagon.

Take 60 Degrees from your Line of Chords,
and defcribe an obfcure Circle; which done, take
72 for your Line of Chords, and beginning at

' F

any
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any Part of the Circle, fet off that Extent round
the Circle, ‘as from A to B, from B to €, and fo

round till you come to A again. Then having
drawn Lines between thofe Marks, the Pentagon is
compleated. 'The like of any other Polygon, tho’
it contain never {0 many Sides. 3
As for Example in a Heptagon : Divide 360 by
#, the Quotient will be 51 degr. 25 min. which if
.you take from the Line of Chords, and fet off round
the Circle, you will make a Heptagon, as D E,
EF, FG, &e. are the Sides thereof, -
0
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To make a Triangle in a Circle by the Line of
Chords. _

Firft, Take the whole Length of your Line of
Chords, or the Chord of go Degrees, with your
Compafies; which Diftance upon the Circle fet off
from C to *. Then take 30 Degrees from the Line
of Chords, and fet that from * to H., Draw the
Line CH, which is one Side of the greateft Tri-
angle that can be made in that Circle.

Or you may make it by fetting off twice the Se-
midiameter of the Circle; for 60 and 60 1is 120, as
well as go and 30.

How to make a Line of Chords.
Firft, Make a Quadrant, or the fourth Part of a
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Circle, as A, B, C; divide the Arch thereof, w7z,
A, C, into go equal Parts; which you may do by
dividing it firlt into three equal Parts, and every of
thofe Divifions into three cqual Parts more, and
every of the laft Divifions into ten equal Parts.

Secondly, Continue the Semidiameter BC to
any convenient Length, as to D. Then fetting
one Foot of your Compafies in C, let the other fall
on go, and defcribe the Arch go, go. 8o likewife
8o, 80; 70,703 and the reft, CD is the Line of
Chords, and thefe Arches cutting it into unequal
Parts, conftitute the true Divifions thereof, as you
may fee by the Figure: You may, if you pleafe,
draw Lines parallel to D C, as I have done here,
for the better diftinguithing every tenth and fifth
Figure.

Of the Protrallor.

The Protraor is an Inftrument with which,
with more Eafe and Expedition you may lay down
an Angle, than you can by the Line of Chords:
Alfo when you have firveyed by the Needle, by
placing the Diameter of the Protractor upon a Me-
ridian Line made upon your Paper, you readily,
with a Needle upon the Arch of the Protrattor,
prick off the true Situation of any Line from the
Meridian without fcratching the Paper, as you muft
do in the Ufe of the Line of Chords. It is made
almoft like, and graduated together like the Brafs
Limb of a Semicircle, performing the fame upon
Paper, as your Inftrument did in the Field: See
here the Figure of it,

For
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‘For the Ufe of the Protractor, you muft have a
fine Needle, fuch as Women few withal, put into
a fmall Handle of Wood, or Ivory, or the like,
which is to put through the Centre of the Protrat-
or to any Point affligned upon the Paper, that the
Protrator may turn round upon it

How to lay down an Angle with the Protrattor.

If it were required by the Protra&or to lay down
an Angle of 30 Degrees, draw the Line A B, then
take the Protractor, and putting a Needle through
the Centre Point thereof, place the Needle in A, o
that the Centre of the Protractor may lie juft upon
the End of the Line at A, move the Protractor
about till you find the Diameter thereof lie upon the
Line AB; then at 30 Degrees upon the Arch,

F 3 with
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/!

AAé/

with your Protracting Needle make a Mark upon
the Paper as at C; draw the Line CA, which fhall
make an Angle of 30 Degrees, viz. BAC.

If you furvey according to Mr..Norweod's Way
before fpoken of, it will be good to have the Arch
of your Protractor divided accordingly, v7z. into,
two Quadrants, or twice go Degrees.

I need fay no more of a Protradtor, any ingeni-
pus Man may eafily find the feveral Ufes thereof ;
it being, as it were, but only an Epitome of In-
ftruments. '

CHAPD
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How to take the Plot of a Field at one Sta-
tion in any Place thereof, from whence
you may fee all the Angles by the Semi-
circle.

"Dmit ABCDEF to be a Field, of which

you are to take the Plot : Firft fet your Se-
micircle upon the Staff in any convenient Place
thereof, as at ®, and caufe Marks to be fet up in
every Angle: Dire&t your Inftrument, the Flower-
de-luce from you to any one Angle : as for Exam-
ple to A ; and efpying the Mark at A through the
fixed Sights, there {fcrew faft the Inftrument; then

turn
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tarn the moveable Index about, (the Semicircle re-
maining immoveable) till throngh the Sights there-
of you efpy the Mark at B. See what Degrees on
the Brafs Limb are cut by the Index, which let be
8o ; write that down in your Field-Book ; fo turn
the Index round to every one of the other Angles,
putting down in your Field-Book what Degrees the
Index points to. As for Example, at C 107 De-
grees, at D 185: Mark that at D, the End of the
Index will go off the Brafs Limb, and the other
End will come on; you mult therefore look for
what Degree the Index cuts in the innermoft Circle
of the Limb at E 260, at F 315 Degrees.

All which you may nate down in your Field-
Book thus:

e @]
g Ur? oo B e
0 R R
ata £ |3 &
wn ‘(v‘; {’.“ :0
Al oo oo 5. 70
® BloRo . a0 . |10. o0
® Cjioy7 . 00 .11 . 4o
® D185 . co. 15 . 50
@® El260 .00 .{12 . 0o
® Fls15.00.1 8. 78

Secondly, Caufe the Diftance between your In-
ftrument and every Angle to be meafured : Thus,
from @ to A will be fcund to be 8 Chains 70 Links;
from ® :0 B, 10 Chains oo. All which fet down
in Order in your Field-Book, as you fee here above ;
and then have you done what is neceflary to be done
in that Field towards meafuring of it.  Your next
Worls 15 to protract or lay it dewn upon Paper.
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How to protraét the former Obfrvations taken.

Firft draw a Line at adventure, A z; then take
from your Scale with your Compafies, the firft Di-
ftance meafured, viz. from ® to A, 8 Chains, 70
Links; and fetting one Foot in any convenient
Place of the Line, which may reprefent the Place
where the Inftrument ftood, with the other make
a Mark upon the Line as at A, fo thall A be the
firlt Angle, and ® the Place where the Inftrument
ftood.

Secondly, Take a Protrattor, and having laid
the Center hercof exatly upon ®, and the Diame-
ter or Meridian upon the Line A #, the Semicircle
of the Protraltor lying upwards. There hold it
faft, and with your protracing Pen make a Mark
upon the Paper againft 8o deg. 107 deg. &. as you
find them in the Field-Book. Then for thofe De-
grees that exceed 180, you muft turn the Protra&-
or downward, keeping flill the Centre upon ®,
and placing again the Diameter upon 2A. Mark
out by the innermoft Circle of Divifions the reft of
your Obfervations 183, 260, 515. Then applying
a Scale to ®, and every one of the Marks, draw the
prickd Liness ® B, ®C, @D, © E, @F.

Thirdly, Take with your Compafles the Length
of the Line ® B, which you find by the Field-Book
to be 10 Chains, which from ® fet off to B. The
like do for ® C, ® D, and the reft.

Laftly, Draw the Lines AB, BC, CD, &e.
which will inclofe a Figure exadtly proportionable
to the Field before furveyed,

Howy
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How to take the Plot of the fame Field at one Station
by the Plain Table.

Place your Table with a Sheet of Paper upon it
at ®, and making a Mark upon the Paper that fhall
fignify where the Inftrument ftands, lay your Index
to the Mark, turning it about till you fee through
the Sights the Mark at A; there holding it faft,
draw the Line A®. Turn the Index to B, keep-
ing {till upon the firft Mark at ©; and when you
fee through the Sights the Mark at B, draw the
Line B®. Do the fame by all the reft of the
Angles, and having meafured the Diftance between
the Inftrument and each Angle, fet it off with
your Scale and Compaffes from @ to A, from © to
B, &c. making Marks where, upon the feveral
Lines, the Diftances fall. !

Laftly, Between thofe Marks draw Lines, as
AB, BC, CD, &¢. and then have you the true
Plot of the Field ready protracted to your Hand.
This Inftrument is fo plain and eafy to be under-
ftood, I fhall give no more Examples of the Ufe of
it. The greateft Inconveniency that attends it is,
that when never o little Rain or Dew falls, the Pa-
per will be wet, and the Inftrument ufelefs.

How to take the Plot of the fame Ficld at one Sta-
tion by the Semicircle, either with the Help of the
Needle and Limb both together, or by the Help of
the Needle only.

In the Beginning of this Chapter, I thewed you

how to take the Plot of a Field at one Station, by
the



Divers Ways to take the Plots of Fields. 75

the Semicircle, without refpe to the Needle, which
is the beft way : But that I may not leave you ig-
norant of any thing belonging to your Inftrament,
1 fhall here fhew how to perform the fame with the
Help of the Needle two Ways; and firft with the
Needle and Limb together.

Fix the Inftrument as before, in ®, making the
North Point of the Needle hang directly over the
Flower-de-luce of the Card; there fcrew faft the In-
ftrument. Then turn the Index to all the Angles,
noting down what Degrees are cut thereby at every
Angle, as at A let be 235, at B 105, at C 1323
and fo of the reft round the Field. And when you
have meafured the Diftances, and are come to Pro-
traction, you muft firft draw a Line crofs your Pa-
per, calling it a North and South Line, which re-
prefents the Meridian Line of the Inftrument. Then
applying the Protra&or to that Line, mark round
the Degrees as they were obferved, viz. 25, 103,
132, &¢. and having fet off the Diftances, and drawn
the outward Lines all together, like what you were
taught at the Beginning of the Chapter, you will
find the Figure to be the fame as there.

Now to perform this by the Needle only, is in a
manner the fame as the former: For inftead of
turning the Judex about the Limb, and feeing
what Degrees are cut thereby, here you muft turn
the whole Inftrament about, and obferve at cvery
Angle what Degrees upon the Card the Needle
hangs over ; which fet down and protra& as before.
But here mind, fome Cards are number’d from the
North Eaftwards 10, 20, 30, &¢. to 360 deg. Some
from the North Weftward, which are beft for this
Ufe, Protractors being made accordinglv: For

- whes
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when you turn your Inftrument to the Eaftward,
the Needle will hang over the Weftward Divifion,

on the contrary.
As for the Ufe of the Divifion of the Card into

four Quadrants, I fhall fpeak largely of by and by ;
therefore for the prefent beg your Patience.

How by the Semicircle to take the Plot of a Field, at
one Station, in any Angle thereof, Jfrom whence
the other Angles may be feen.

Let ABCDEFG be the Field, and F the Angle

at which you would take your Obfervations, Ha-

ving placed your Semicircle at F, turn it:about the
North
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North Point of the Card from you, till through the
fixed Sights, (INoze, that I call them the fixed Sights
which are on the fixed Diameter) you efpy the
Mark at G. Then fcrew faft the Inftrument ; which
done, move the Index, till through the Sights
thercof you fee the Mark at A, and the Degrees on
the Limb there cut by it will be 20. Move again
the Index to the Mark at B, where you will find it
to cut 40 deg. Do the fame at C, and it cats 60 deg,.
Likewife at D 77, and at E 100 deg. Note down
all thefe Angles in your Field-Book: Next mea-
fure all the Lines, as from F to G 14 Chains, 60
Links; from F to A 18 Chains, 20 Links; from
F to B 16 Chains, 8o Links; from F to C 21
Chains, 20 Links; from F to D 16 Chains, g5
Links ; from F to E 8 Chains, 5o Links; and then
will your Field-Book ftand thus :

oS O
= ctl: g g 57
gg, < 2 = oy
w
a a 8 & :
E_n w
G = o0 = 00 = 14 == 60
A = 20 = 00 = 18 = 20
B = 40 = oo = 16 = 8o
C = 60 = 00 == 21 = 20
D = 47 = o0 = 16 = 95
E = 110 =00 = 8§ = 50

Do protralt the former Obfervations.

Draw a Line at adventure, as Gg, upon any
convenient Place; on which lay the Centte of your
Protractor, as at F, keeping the Diameter thereof
right upon the Line Gg. Then make Marks round
the Protraétor at every Angle, as you find them 1n
the Field-Book, v7z. againfl 20, 40, 60,77,and 100;

which
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which done, take away the Protractor, and apply-
ing the Scale or Ruler to F, and each of the Marks,
draw the Lines FA, FB, FC, F D, and FE, Then
fetting off upon thefe Lines the true Diftances as
you find them in the Field-Book ; as for the firft
Line F G, 14 Chains, 60 Links; from the fecond
FA, 18 Chains, 20 Links, &¢. make Marks where
the End of thefe Diftances fall, which let be at
G, A, B, C, e

Laftly, Between thefc Marks, drawing the Lines
GA, AB, BC, CD, DE, EF, FG, you will
have compleated the Work.

When you furvey thus without the Help of the
Needle, you muft remember before you come out
of the Field to make the Meridian Line, that you
may be able to make a Compafs fhewing the true
Situation of the Land, in refpect of the four Quar-
ters of the Heavens ; 1 mean Eqff, Weft, North and
South : Which thus you may do:

The Inftrument ftill {tanding at F, turn it about
till the Needle lies directly over the Flhwer-de-luce
of the Card; there fcrew it fat, Then turn the
moveable Index, till through the Sights you efpy
any one Angle.

As for Example: Let be D: Note then what
Degrees upon the Limb are cut by the Index, which
let be 10 deg. Mark this down in your Field-Book,
and when you have protratted as before diretted,
lay the Centre of your Protrator upon any Place
of the Line F D, asat ®, turning the Protractor
about till to 10 deg. lie dire@ly upon the Line F D,
Then againft the End of the Diameter of the Pro-
trator make a Mark as at N, and draw the Line
N ®, which isa Meridian, or North and South Line,
by which you may make a Compafs. Note,
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Note, That you may as well take the Plot of a
Field at one Station, ftanding in any Side thereof,
as in an Angle: For if you had fet your Inftrument
in 2, the Work would be the fame. 1 fhall for-
bear therefore (as much as I may) Tautologies.

How to take the Plot of a Field at two Stations, pro-
vided from either Station you may fee every Angle,
and meafiring only the flationary Diffance.

Let CDEFGH be fuppofed a Field to be
meafured at two Stations: Firft, when you come
into the Field, make choice of two Places for your
Stations, which let be as far afunder as the Field
will conveniently admit of ; alfo take care that if
the ftationary Diftance were continued, it would
not touch any Angle of the Field; then fetting the
Semicircle at A, the firft Station, turn it about,
the North Point from you, till through the fixed
Sights you efpy the Mark at your fecond Station,
which admit to be at B, there fcrew faft the Inftru-
ment ; then turn the moveable Index to every
feveral Angle round the whole Field, and fee

what
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what Degrees are cut thereby at every Angle, which
note down in your Field-Book, as followeth :

Angles.
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Angles. Degr. Min,

C 24 30
D 97 00
1113 _ Zgg ?Z Firft Station.
G 325 00
H 346 oo

Secondly, Meafure the Diftance between the
two Stations, which let be 20 Chains, and fet it
down in the Field-Book,

Stationary Diffance 20 Chains, oo Links.

Thirdly, Placing the Inftrument at B, the fe-
cond Station, look backwards through the fixed
Sights to the firft Station at A, (1 mean by look-
ing backward, that the South Part of the Inftru-
ment be towards A) and having efpied the Mark at
A, make faft the Inftrument, and moving the In-
dex as you did at the firft Station to each Angle,
fee what Degrees are cut by the Index, and note
them down as followeth ; and then have you done,
unlefs you will take a Meridian Line before you
move the Inftrument; which you were taught to
do a little before.

Angle:.  Degr. Min.

C 84— 00
D 149 00
1}:3 ;?;’ gg The Second Station,
G 270 00
H 222 00

G Iow
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How to protraél or lay down upon Pager thefe fol-

lowing Obfervations.

Firft, Draw a Line crofs your Paper at pleafure,
as the Line 1 K; then take from off the Scale the
ftationary Dillance 20 Chains, and fet it upon that
Line, as from A to B, {o will A reprefent the firft
Station, B the f{econd.

Secondly, Apply the Centre of your Protrator
to the Point A, dnd the Diameter lying firait up-
on the Line B K; mark out round it the Angles,
as you find them in the Field-Book, and through
thofe Marks from A draw Lines of a convenient
Length.

Thirdly, Move your Protraltor to the fecond
Staticn B; and there mark out your Angles, and
draw Lines, as before at the firft Station.

Laftly, The Places where the Lines of the firft
Station, and the Lines of the fecond interfe¢t each
other, are the Angles of the Field, As for Exam-

le: -

d At the firft Station the Angle C was 24 Degrees
30 Minutes, through thofe Degrees I draw the Line
AC. At the fecond Station C was 84 Degrees;
accordingly from the fecond Station 1 draw the
Line B2: Now, I fay, where thefe two Lines cut
each other, as they do at C, there is one Angle of
the Field. So likewife of DE, and the reft of the
Angles; if therefore betwern thefe Interfections
you draw ftrait Lines, as CD, DE, EF, &
you will have a true Figure of the Field.

This may as well be done by taking two Angles
for your Stations, and meafuring the Line between

them,
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them, as C and D; from whence you might as
well have feen all the Angles, and confequently - as
well have performed the Work,

How to take the Plt of a Field at two Stations,
when the Field is fo irvegular, that from ene Sta-
tion you cannot fee all the Angles.

G2 Let
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Let CDEFGHIKLMUNO be a Field, in
which.from no one Place thereof all the Angles
may be feen ; chufe therefore two Places for your
Stations, as A and B; and fetting the Semicircle in
A, dire& the Diameter to the fecond Station B
there making the Inflrument faft, with the Index
take all the Angles at that End of the Field, as
CDEFGHIK, and meafure the Diftance between
your Inftrument and each Angle ; meafure alfo the
Diftance between the two Stations A and B.

Secondly, Remove your Inftrument to the fe-
cond Station at B; and having made it faft, {o as
that thro’ the Back-fights you may fee the firft Sta-
tion A, take the Angle at that End of the Field, as
NOCKLM, and meafure their Diftances alfo as
before ; all which done, your Field-Book will ftand
thus :

Fz'rj? Station.

Angles. Degr.  Min, Chains. Links.

Co—— 23 00—=—20 : 7§
D—- 31 00 8 : 10
E 67——00 9 : 85
F 101 00 10 : 8o
G——137 Q0-—— 7 : 00
H 262 00 6 : 7o
1 316 00 13 : 70
K 154 00 24 : §O

The Diftance between the two Stations, 31
Chains, 6o Links.
Second
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Second Station.

Angles. Degr. Min.  Chains. Links.

N. 3.30= 4:20
O . 111.00 = 7:00
C . 145 .00 = 15 : 60
K .205.c0= 7:48
L. 220.00 = 15:00
M. 274 .00 = 11:20

To lay this down upon Paper, draw at adven-
ture the Line PB A P; then taking in with the
Compafles the Ditance between the two Stations,
w:z. 3¢ Chains, 60 Liiks; fet it upon the Kine,
making Marks with the Compafies, as A and B;
A being the firft Station, B the fecond, lay the
Protractor to A, the North-end of the Diameter
towards B, and mark out the feveral Angles obfer-
ved at your firft Station, drawing Lines, and fet-
ting, off the Diftances, as you were taught in the
Beginning of this Chapter, Fig. 1.

Do the fame at B, the fecond Station ; and when
you have marked out all the Diftances between
thofe Marks, draw the Bound-lines.

I am the briefer in this, becaufe it is the fame
as was taught concerning F7g. 1.; for if you con-
ceive a Line to be drawn from C to K, then would
there be two diltin& Fields to be meafured at one
Station a-piece.

- If a Field be very irregular, you may after the
fame manner make three, four, or five Stations, if
you pleafe; but I think it better to go round fuch
a Field, and meafure the bounding Lines thereof :

Which by and by I fhall thew you how to do.
G 3 Note,,
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Note, In the forcgomg Flgure you mlght as well

have had your Stations in two convenient Angles,
as D and K, and have wrought as you were taught

concerning Fzg 2. the Work would have been the
fame.

How to take the Plt of a Field at one Station in an
Angle (fo that from that Angle you may fec all

tbe other Angles) by meaﬁérzug round about the
Jaid Field, ~

ABCDE is the Field, and A the Angle ap-
pointed for the Station ; place your Semicircle in
A, and dire& the Dlamcter thereof, till through
thé* fixed Sights you fee the Mark at B; then
fcrew it faft, and turn the Index to C, obfe.ving
what D»grees are there cut upon the Lxmb which
let be 68 Degrees: Tun it further, till you efpy D,
and note down the Degrees there cut, vz, 76

L

chrces i
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Degrees; do the like at E, and the Index will
cut 124 Degrees: This done, meafure round the
Field, noting down the Length of the Side-lines
between Angle and Angle, as from A to B, 14
Chains, oo Links; from B to C, 15 Chains, oo
Links; from Cto D, 7 Chains, oo Links; from
D to E, 14 Chains, 40 Links; and from E to A,
14 Chains, § Links.
Then will your Field-Book be as hereunder.

Angles,  Degr. Min. Links  Chains. Links,
C——- 68 . co AB——14 . 00
D— 76 . co BC——15 . 0o
E——124 . 00 CD—— 7. 00

DE——14 . 40

EA——14 . 3

To protract which, draw the Line AB at adven-
ture; and applying the Centre of the Protraétor to
A, (the Diameter lying upon the Line A B, and
the Semicircle of it upwards) prick off the Angle,
as againft 68 : 76 : and 124: make Marks, thro’
which Marks draw the Lines AC, A D, AE, long
enough be fure; then take in with your Compafles,
from off the Scale, the Length of the Line A B,
viz. 14 Chains, and fetting one Foot of the Com-
pafles in A, with the other crofs the Line, asat B;
alfo for BC take in 15 Chains, and fetting one
Foot in B, with the other crofs the Line A C, which
will fall to be at C; for the Line CD take in 7
Chains, and fetting one Foot in C, crofs the Line
AD, viz. at D; then for DE, take in 14 Chains,

G4 40 Links,
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40 Links, and fetting one Foot of the Compaffes in
DE, with the other crofs the Line A E, which
will fall at E. Laflly, for E A take 14 Chains 5
Links with your Compaffes, and fetting one Point
in E, fee if the other fall exaly upon Aj; if it
does, you have done the Work true; if not, you
have erred ; between the Croffes or Interfecions
draw ftrait Lines, which fh:ll be the Bounds of
the Ficld, wzz. AB, BC, CD, DE, EA.

How to take the Plot of the foregoing Field, by mea-
Juring one Line only, and taking Objervations at
every Angle.

Beg'n as you have been juft before taught, till
you have taken the Argles CDE, 2iz. 68, 76,
and 124 Degrees; then leaving a good Mark at A,
which may be feen all round the Field, go to B,
meafuiing as you go the Diftances from A to B,
which is all the Lines you need to meafure ; and
planting your Semicircle at B, dire¢t the South
Part thereof toward A, until through the back
fixed Sights you fee the Mark at A ; there making
it faft, turn the Index about till you efpy C, and
note down the degrees there cut, which let be
129 Degrees; move your Inftrument to C, and
ftill keeping the South Part of the Diameter to A,
turn the Index to D, where it will cut 20 Degrees;
then remove to D, and efpying A through the
Back-fights, turn the Index to E, where it will
cut 135 Degrees, Note all this in your Field-
Book. | '

Angles
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Angles taken at the Angles round
Sfirft Station. the Field. -
C— 638 B . 129
D— 76 % Degrees. C. 20 % Degrees.
E—i124 D . 135

Line A B : 14 Chains.

To protract this, you muft work as you were
taught concerning the foregoing Figure, until you
have drawn the Lines AB, AC, AD, AE, and fet
off the Line A B, 14 Chains; then laying the Cen-
tre of your ProtraGor to B, and the South-end of
the Diameter (or that marked with 180 Degrees)
towards A, make a Mark againft 129 Degrees, and
through that Mark from B, draw the Line BC,
till it interfe the Line A C, which it will do at
C. Lay alfo the Centre of the Protractor upon C,
the Diameter thereof upon AC; and againft 20

egrees make a Mark, through which from C draw
the Line C D, till it interfe¢t the Line A D, which
it will do at D. Lafltly, Place your Protrattor at
D, the Diameter thereof upon the Line D A| and
make a Mark againtt 135 Degrees; through which
Mark draw the Line DE, untl it interfe@ the
Line AE at E; alfo drawing the Line E A, you
have done.

This may be done otherwife thus: After you
have, flanding at A, taken the feveral Angles, and
meafured the Diftance AB, you may only take
the Quantity of the bounding Angles, without re-
fpect to A ; as the Angle at B is 51 Degrees, at C
(an outward Angle, which in your Field-Beok you
fhould diftinguith with a Mark =7) 138, and 1o of
the reft.  And when you come to plot, having

found
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found the Place for B, there make an Angle of 1
Degrees, drawing the Line till it interfet A C,
&e.

You may alfo furvey a Field after this manner,
by fetting up a Mark in the middle thereof, and
meafuring from that to any one Angle; alfo in the
Obfervations round the Field, having refpet to
that Mark, as you had here to the Angle A.

1t is too tedious to give Examples of all the Va-
rieties; befides, it would rather puzzle than in-
ftruct a Neophyte.

How to take the Plot of a large Field or Wood, by
meafuring round the fame, and taking Obfervati-
ons at every Angle therecf by the Semicircle,

Suppofe:
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Suppofe ABCDEF G to be a Wood, through

which you cannot fee to take the Angles, as before
directed, but muft be forced to go round the fame;
firt plant the Semicircle at A, and turn the North-
end of the Diameter about, till through the fixed
Sights you fee the Mark at B; then move round
the Inc{ex, till through the Sights thereof you efpy
G, the Index there cutting upon the Limb 146
Degrees.

2. Remove to B; and as you go, meafure the
Diftance A B, wiz. 23 Chains, 40 Links; and
planting the Inftrument at B, direct the North-end
of the Diameter to C, and turn the Index round to
A, it then pointing to 76 Degrees.

3. Remove to C, meafuring the Line as you go,

and fetting your Inftrument at C, direct the North-
end of the fixed Diameter to D, and turn the In-
dex till you efpy B, and the Index then cutting
203 Degrees ; which, becaufe it is an outward An-
gle, you may mark thus =7 in your Field-Book.
" 4. Remove to D, and meafure as you go; then
placing the Inftrument at D, turn the North-end of
the Diameter to E, and the Index to C, the Quan-
tity of the Angle will be 84 Degrees.

And thus you muft do at every Angle round the
Field, as at E, you will find the Quantity of that
Angle to be 142 Degrees, F 137, G 110: But
there is no need for your taking the laft Angle, nor
yet meafuring the two laft Sides, unlefs it be to
prove the Truth of your Work ; which is indeed
convenient. When you have thus gone round the
Field, you will find your Field-Book to be as fol-
Joweth ;

Angles,
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> =

2 5
S~ NN
Legr.  Min, Ch. Lask.
A . 146 . o0 AB .23 . 40
B. 76 . co BC.15.20
C .205.00"7 CD.17.90
D. 84 . 00 DE . 20 . 6o
E . 137 . 00 EF . 13. 6o
G.110. 00 GA . 19 . 28

To protract this, draw a dark Line at adventure,
as A B; upon which fet cff the Diftance, as you fee
in your Field-Book, 23 Chains, 40 Links, from A
to B ; then laying the Centre of your Prouactor
upon A, and the Diameter upon the Line A B, the
North-end, or that of co Degrees towards B; on the
Outfide of the Limb make a Mark againft 146 De-
grees, thro” which Mark from A draw the Line AG;
fo have you the firft Angle and firft Diftance.

2. Place the Centre of the Protrator upon B, and
turn it about till 76 Degrees lic upon the Line A B;
there hold it faft, and againft the North-end of the
Diameter make a Mark, thro’ which draw a Line,
and fet off the Diftance B C, 15 Chains, 20 Links.

3. Apply the Centre of the Protractor to C, (the
Semicircle thereof outward, becaufe you fee by the
Field-Book it is an outward Angle) and turn it about
till 20§ Degrees lie upon the Line CB; then againft
the Upper or South-end of the Diameter make a
Mark, through which draw a Line, and fet off 17
Chains, go Links from C to D.

4. Put
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4. Put the Centre of the Protra&or to D, and
make 84 Degrees thereof lie upon the Line CD;
then making a Mark at the End of the Diameter,
ar o degr, through that Mark draw a Line, and fet
off 20 Chains, 60 Links, v/z. DE.

5. Move the Protra&tor ta E, and make 142 degr.
to lic upon the Line ED. Then at the End of the
Protraétor make a Mark as before, and fetting off the
Diftance 18 Chains, 85 Links, draw the Line EF.

6. Lay the Centre of the Protrattor upon I, and
making 137 degr. lic upon the Line E F; againft
the End of the Diameter make a Mark, through
which draw the Line F G, which will interfe& the
Line AG at G: So have you a true Copy of the
Field or Wood.  But you may, if you think fit to
prove your Work, fet off the Diftance from F to G ;
and at G apply your Protraltor, making 110 degr.
thereof to lie upon the Line F G. Then if the End
of the Diameter point dire@ly to A, and the Di-
ftance be 9o Chains, 28 Links, you may be fure
you have done your Work true.

Whereas I bid you put the North-end of the In-
ftrument and of the Protrator towards B, it was
chiefly to fhew you the Variety of Work by one In-
ftrument ; for in the Figure before this, I directed
you to do it the contrary Way ; and in this Figure,
if you had turned the Sonth-end of the Inftrument
to G, and with the Index had taken B, and {o of
the reft, the Work would have been the fame; re-
membering {till to ufe the Protractor the fame way
as you did your Inftrument in the Field,

Alfo if you had been to have furveyed this Field
or Wood by the Help of the Needle ; “after you had
planted the Semicircle at A, and pofited it, fo

that
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that the Needle might hang directly over the Flow-
er-de-luce in the Card, you fhould have turned the
Index to B, and put down in your Field-Book what
Degrees upon the Brafs Limb had then been cut
thereby, which let be 20. Then moving your In-
ftrument to B, make the Needle hang over the
Flower-de-luce, and turn the Index to C, and note
down what Degrees are there cut. So do by all the
reft of the Angles. And when you come to pro-
trad, you muft draw Lines parallel to one another
crofs the Paper, not farther diftant than the Breadth
of the Parallelogram of your Protrattor; which
fhall be Meridian Lines, marking one of them at
one End N. for the North, and at the other S. for
South. This done, chufe any Place which you
thall think moft convenient upon one of the Meri-
dian Lines for your firlt Angle at A ; and laying
the Diameter of your Protractor upon that Line,
againft 20 degr. make a Mark; through which
draw a Line, and upon it fet off the Diftance from
A to B.

In like manner proceed with the other Angles
and Lines, at every Angle laying your Protractor
parallel to a North and South Line; which you
may do by the Figures graduated thcreon at either
End alike.

HWhen you bave furveyed after this manner, how to
know, before you ga out of the Field, whether yors
have wrougbz‘ true or not.

Add the Sum of your Angles together, asin the
Example of the precedent Wood, and they make

goo. Multiply 180 by 2 Number lefs by two than
the
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the Number of Angles; and if the Produ¢t be equal
to the Sum of the Quantity of all the Angles, then
have you wrought true. There were feven Angles
in that Wood, therefore multiply 180 by 5, and
the Product is goo.

If you furvey, by taking the Quantity of every
Angle, and if all be inward Angles, yon muft
work as before. But if one or more be outward
Angles, you muft fubtract them out of 180 degr.
and add the Remainder only to the reft of the An-
gles. And when you multiply 180 by a Sum lefs
by 2 than the Number of your Angles, you are not
to account the outward Angles into the Number.

‘Thus, in the precedent Example, I find one-out-
ward Angle, vzz. C 205 ; the Quantity of which,
if it had been taken, would have been but 15 5 degr.
That taken from 180 degr. there remains 2 g ; which
I add to the other Angles, and they make then in
all 720, Now becaufe C was an outward Angle, I
take no notice-of it ; but fee how many other An-
gles I have, and I find 6: a Number lefs by two
than 6, is 4 ; by which I multiply 180, and the
Produtt is 720, as before.

Directions to meafiure paralle] to a Hedge, (when
you cannot go in the Hedge itfelf) ; and alfo, in
Such Cafe, how to take your Angles.

It is impoffible for you, when you have a Hedge
to meafure, to go at top of the Hedge itfelf; but
if you go parallel thereto, either within or without,
and make your Parallel-line of the fame Length as
the Line of your Hedge, your Work will be the

- fame.



96 Divers Ways to take the Plots of Fields.
fame. Thus, if A B was a bufhy Hedge, to which

A B
[ . |}

Q“"‘ b

you could net conveniently come nigher to plant
your Inftrument than ® ; let him that goes to {et up
your Mark at B, take before he goes the Diftance
A ®, which he may do readily with a Wand or
Rod; and at B let him fet off the fame Diftance
again, as to -, where let the Mark be placed for
your Obfervation; and when the Chain bears,
meafure the Diftance ® +; be fure they have re-
fpe&t to the Hedge AB, fo as that they make ® —~
equal to AB, or of the fame Length,

~ But to make this more plain: Suppofe ABC to
be a Field; and for the Bufhes, you cannot come
nigher than ® to plant your Inftrument. Let him

B
r A
/X
/" AN
/// .-".'.. | -l \\\
\\
g —e

that fets up the Marks take the Diftance between the
Inftrument ®,and the Hedge AB; which Diftance let
him fet off again nigh B, and fet up his Mark at D;

like-
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likewife let him take the Diftance between ® and
the Hedge A C, and accordingly fet up his Mark
at E.  Then taking the Angle /® E, it will be the
fame as the Angle BAC: So do for the reft of the
Angles. But when the Lines are ineafured, they
muft be meafured of the fame Length as the out-
fide Lines, as the Line ® 4 meafured from g to £,
&c. The beft way therefore is for them that
meafure the Lines, to go round the Field on the
Outfide thercof, although the Anpgles be taken
within.

How to take the Plot of a Field or Wood, by obfer-
ving near every Angle, and meafuring the Diflance
between the Marks of Objervation, by taking, in
every Line, two Of-féts fo the Hedge.

Let A, B, C, D be a Wood or Field, to be thus
meafured.  Caufe your Affiftants to fet up Marks in

every Angle thercof, not regarding the Diftance from
the Hedges, fo much as the Convenience for plant-
H ing
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ing the Infirument, fo as you may fee from one
Mark to another. Then beginning at ® 1, take the
Quantity of that Angle, and meafure the Diftance
I, 2. But before you begin to meafure the Line,
take the Off-fet to the Hedge, vsz. the Diftance ©
¢; and in taking of it, ycu muft make that little
Line ® ¢ perpendicular to 1, 2; which is eafily
done, when your Inftrument ftands with the fixed
Sights towards z, by turning the moveable Index
till it lie upon go degr. which then will dire¢t to
what Place of the Hedge to mecafure, as e, that
little Line @ ¢, fet down in your Field-Book under
Title Off-fer.  So likewife when you come to 2,
meafure there the Off-fet again, vz, ® £ Then
taking the Angle at 2, meafure the Line 2, 3, and
the Off-fets 2 g, 34 The like do by all the reft
of the Lires and Angles in the Field, how many
foever they be. And when you come to lay this
down upon Paper; firft, as you have been taught
before, protract the Figures, 1, 2, 3, 4. That done,
fet off your Off-fets as you find them in the Field-
Book, wiz. ® ¢, and @ f, perpendicular to the Line
1, 2; alfo ® g, ® b, perpendicular to the Line 2, 3,
making Marks ate, £, g, 5, and the reft; through
which draw Lines that fhall interfect each other at
the true Angles, and defcribe the true Bound-Lines
of the Field or Wood.

In working after this manner, obferve thefe two
Things: Firft, If the Wood be fo thick, that you
cannot go on the Infide thereof, you may, after
the fame manner, as well perform the Work by
going on the Outfide round the Wood.

Secondly, If the Lines are fo long, that you
cannot fee from Angle to Angle, caufe your Affiftant -

to
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to fet up a Mark fo far from you as you can con-
veniently fee it, as at #n. Meafure the Diftance
® 1, and take the Off-fet from 7 to the Hedge.
Then at z turn the fixed Sights of the Inftrument
to @ 1, and by that Diretion proceed on the Line
till you come to an Angle.

This Way cf fiurveying is much eafier done (though I
cannot [ay truer) by taking only a great Square in
the Field ; from the Stdes of which the Qff-fets are
taken.

I have drawn this following Figure fo, that at
once you may fee all the Variety of this way of
Working. The beft Way indeed is to contrive

your Square fo, that, if poffible, you may from
the Sides thereof go upon a perpendicular Line to
any of the Angles. But if that cannot be, then

H 2 perpen-
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perpendicular Lines to the Sides may do as well,

as you fee here, 1, 5, 7, 6, to be.  To begin there-
fore, plant your $¢micircle in any convenient
Place of the Field, for taking a large Square as at
1; and laying the moveable Index upon 9o degr.
look through the Sights, and caufe a Mark to be
fet up in that Line, as at 4: Looking alfo through
the fixed Sights, caufe another Mark to be fet up,
as at 2. Meafure out from your Inftruments to-
wards cither of thefe Marks, any Number of
Chains, as from 1 to 2, 12 Chains; from 2 to 4,
12 Chains. But as you meafure, remember to take
the Off-fets in a perpendicular Line to every Angle
or Side, if there be occafion, as here 7, which is
1 Chain, 5o Links; from my Stations I take an
Off-‘et to a Side of the Hedge, and put it down ac-
cordingly 5 Chains, 40 Links. So at 8 ] take an
Off-fet to an Angle, w7z, 8 B, 6 Chains; which
Off-fet is at the End of 8 Chains, 30 Links in my
firft Line. Then feeing in that Line there is no
more occafion of Off-fets, I meafure on to 2, ma-
king the Line 1, 2, 12 Chains. Then planting my
Inftrument at 2, 1 direct the fixed Sights to my firft
Station, and laying the Index upon go degr. I caufe
a Mark to be fet up, fo as that I may fee it through
the Sights; and upon that Line, as I meafure out
12 Chains, I take the Off-fets C 9, D 1o, In like
manner you muft do for the other Angle, Lines,
and Off {ets.

And when you have thus laid out your Square,
and taken all your Off-fets, you will find in your
Field-Book fuch Memorandums as thefe, to help
you to protract.

The
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The Angles 4 Right Argles.
The Sides 12 Chains, oo Links cach.

T went round cum Sole, or the Hedges being on
my Left-hand.

C. L. C. L.

In the ﬁrf’c{ 1 5o Off-fetto aSide-line § 40
Line at 8 30 Off-fet toanAngle 6 00

C. L. C. L.

In the fecond§ 3 50 Off-fet to an Angle 6 oo
Line, at 110 7o Off-fet to an Angle 5 50

C. L. C. L.
In the third o

X co Off-fet to an Angle a
Line, at 8¢ 5 39

C. L C. L.

_ 27  Off-fetto an Anal o
S 4 33 nange 4 4
In ]t};ﬁefo:tr % I() 70 Off-fet to an Angle I 50

o 8o OfffettoaSide 2 20

Now to lay down upon Paper the foregoing
‘Work, make firft a fquare Figure, whofe Side may
be 12 Chains, as 1, 2, 3, 4. Then confidering you
went with the Sun, take 1, 2 for the firlt Line;
and taking from your Scale 1 Chain, 5o Links, fet
it upon the Line from 1to 7; at7 raife a Perpen-
dicular, as 7, 6, making it according to your Field-
Book, 5 Chains, 40 Links long, Alfo for the fe-

H 3 cond
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cond Off-fet upon the fame Line, take from your
Scale of equal Parts 8 Chains, 30 Links, which fet
upon the Line from 1 to 8, and upon 8 make the
perpendicular Line 8 B, 6 Chains in Length.

For the Off fets of the fecond Line, take 3 Chains,
5o Links from the Scale, and fet it from 2 to g; at
9 make a perpendicular Line 6 Chains long, wvzz.
9 C: Alfo for the fecond Off-fet of the fame Line,
take 10 Chains, 70 Links, and fet it from 2 to 103
at 10 make the Perpendicular 10 D, 5 Chains, 5o
Links in Length.

For the Off-fets of the third Line, take from
your Scale 1o Chains, and fet it up from 3 to 113
and at 11 make the Perpendicular 11 E, 5 Chains,
30 Links long,

For the Off-fets of the fourth Line, take from
your Scale 4 Chains, 30 Links, and fet it from 4
to 12 ; and at 12 make the Perpendicular 12 F, 4
Chains, 40 Links long. Alfo take 6 Chains, 70
Links, and fet it from 4 to 13; and at 13 make
the Perpendicular 13 G, 1 Chain, 5o Links long.

Laftly, Take 10 Chains, 8o Links, and fet it from
4 to 1; and at I, make the Pcrpendicular I, §,
2 Chains, 20 Links long.

Then have you no more to do, but through the
Ends of thefe Perpendiculars to draw the Bound-
ing-lines, remembring to make Angles where the
Field-Book mentions Angles; and where it men-
tions Side-lines, there to continue fuch Side-lines
till they meet in an Angle.

Although I mention a Square, yet you are not
bound to that Figure; for you may with the fame
Succefs ufe a Parallelogram, Triangle, or any other
Figure. Nor gre you bound ta take the Off-fets in

PE]’PGH-
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perpendicular Lines, although it be the beft Way ;
for you may take the Angles with the Index from
any Part of the Line.

This Way was chiefly intended for fuch as were
not provided with Inftruments ; for inftead of the
Semicircle with a plain Crofs only, you may lay
out a Square, the reft of the Work being done with
a Chain.

How by the Help of the Needle to take the Plot of a
large Wood by going round the fame, and making
ufe of that Divifion of the Card that is number'd
with four 9o® or Quadrants.

‘Let ABCDE reprefent a Wood ; fet your In-
ftrument at A, and turn it about till through the
fixed Sights you efpy B, then fee what Degrees in
the Divifion before fpoken of, the Needle cuts ;
which let be N 7 W, meafure A B 27 Chains, 7o
Links ; then fetting the Inftrument at B, diret the
Sights to C, and fee what then the Needle cuts,
which let be N 74 E ; meafure BC 39 Chains, 5o
Links; in like manner meafure ever Linez and
take every Angle, and then your Ficld-Book will
ftand thus, as followeth hereunder.

H 4 Lines
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To lay down which upon Paper, draw parallel
Lines through your Paper, which thall reprefent
Meridians, or North and South Lines, as the Lines
NS NS; then applying the Protractor (which
thould be graduated accordingly with twice go De-
grees, beginning at cach End of the Diameter, and
mecting in the Middle of the Arch) to any conve-
nient Place of one of the Lines as to A, lay the
Meridian Line of the ProtraGor to the Meridian
Line on the Paper, and againft 7 deg. make a Mark,
through which draw a Line, and fet off thereon the
Diflance AB 28 Chains, 20 Links.  Secondly, Ap-

ly the Centre of the Protrator to B, and (turn-
ing the Semicircle thereof the other way, becaufe
you fee the Courfe tends to the Eaftward) make
the Diameter thereof lic parallel to the Meridian
Lines on the Paper, (which you may do by the
Figures at the Ends of the Parallelogram) and
againft 74 Degrees make a Mark, and fet off 39
Chains, 5o Links, and draw the Line BC; the
like do by the other Lines and Angles, until you
come round to the Place where you began.

This is tiie moft ufual Way of plotting Obferva-
tions taken after this manner, and ufed by moft
Surveyors in America, where they lay oot very
large Tracts of Land: But there is another Way,
though more tedious, yet furer; (1 think furft
made publick by Mr. Norwood) whereby you may
know before you come out of the Field, whether
you have taken your Angles, and meafured the
Lires truly or not, and is as followeth :

When you have furveyed the Ground as above
directed, and find your Field-Book to ftand as be-
fore ; caft up what Northing, Southing, Eafting or

Welting
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Wefting every Line makes; that is to fay, How
far at the End of every Line you have altered your
Meridian, and what Diftance upon a Meridian
Line you have made. As for Example: Suppofe
AB was the Side of a Field meafured to be 20
Chains, NS a Meridian Line, the Angle CAB

s-.— g ————— e ..._-.q.. et a N
u—-{w‘\ R [
\dB

North 20 deg. Eaft., The Bufinefs is to find the
Length of the Line A C, which is called the North-
ing, or the Difference of [ atitude; alfo the Length
of the Line CB, which is called the Eafling, or
Difference of Longitude; which you may do in-
differently true by laying them down thus upon
Paper. But pafling this and the Gunter’s Scale,
the only way is by the Tables of Sines and Loga-
rithms, where the Proportion is this:

As Radius or Sine of go Degrees, vsz. the right
Angle C is to the Logarithm of the Line AB 20
Chains H

So is the Sine of the Angle CA B 20 Degrees to
the Difference of Longitude CK 6 Chains, 8o
Links. _

Secondly, To find the Difference of Latitudes,
or the Line A C, fay,

As Radius is to the Logarithm of the Line AB
20 Chains, fo is the Sine Complement of the Angle
at A to the Logarithm of the Line A C 18 Chains,
80 Links,

Example
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Example of the foregoing Figure,

In the precedent Figure, I find in my Field-
Book the firft Line to run N. W, 7 Degrees, 28
Chains, 20 Links; now to find what Northing,
and what Wefting is here made, I fay thus:

As Radius 10,000000
Is to the Logarithm of the Line 28}
Chains, 20 Links, 1450249

So is the Sine of the Angle from the} 9,08 5894

Meridian, viz. 7 Degrees,

To the Logarithm of the Wefting 3} 6
Chains, 43 Links, 10,530143
Again,
As Radius 10,0000

Is to the Logarithm 28 Chains, 20 Links 1,450249
So is the Sine Complement of 7 Degrees 9,996751

To the Logarithm of the Northing }
27 Chains, g9 Links, > ¢ 1,1447000

And baving thus found the Northing and Weft-
ing of that Line, I put it down in the Field-Book
againft the Line under the proper Titles N. W, in
like manner I find the Latitude and Longitude of
all the reft ; and having fet them down, the Field-
Book will appear thus:

Lines.
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This done, add the Northings together, alfo all
the Southings, and fee if they agree; alfo all the
Eafltings and Weftings; and if they agree likewife,
then you may be fure you bave wrought truly,
otherwife not. Thus in this Example the Sum of
the Northings is 45 Chains, 41 Links; {o likewife
is the Sum of the Southings ; alfo the Sum of the
Eaftings is 43 Chains, g2 Links, fo is the Sum of
the Weltings : therefore, [ fay, I have {urveyed that
Piece of Land true.

But becaufe this Way of cafting up the North-
ing, Southing, Eafting or Weiting of every Line,
may feem tedious and t:oublefome to you; I have,
at the End of this Book, made a Table, wherein
by Infpection only, you may find the Longitude
and Latitude of every Line, what Quantity of De-
grees foever it is fituated from the Meridian.

Another Way of plotting the foregoing Piece of
Ground according to the Table in the Field-Book
of NS, EW, is as followeth:

Draw
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Draw a Line at adventure, as the Line 2 A S
for a Meridian Line; then beginning in any place

| ;
P2 ¢}
]

Bl = ©3

of that Line, as at A, fet off the Northing of the
firft Line, as from A to @ 1, vz 27 Chains, g9
Links; then taking with your Compafies the Weft-
ings of the fame Line, w7z. 3 Chains, 43 Links;
fet one Foot in ® 1, and with the other make the
Arch aa; next take the Length of your firt Line,
as you find it in the Field-Book, w7z, 28 Chains,
20 Links; and fetting one Foot of the Compaffes
in A, with the other crofs the former Arch a g

with
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with another, v7z. B4, and in the Interfection of
thofe Arches, wiz. at B, is your fecond Angle.

Then through B draw another North and South
Line parallel to the fitft, as zBS is parallel to
N AS; and taking with your Compafies the North-
ing of the fecond Line, wiz. 10 Chains, 89 Links,
fet it up on the Line from B to ® 2; take alfo the
Eafting of the fame Line, v72. 37 Chains, g7 Links;
and fetting one Foot of the Compafies in ® 2, with
the other fweep the Arch cc; alfo take with your
Compafles the Length of the fecond Line, viz. 39
Chains, 5o Links; and fetting one Foot in B, crofs
the former Arch with the other to 44; and that
Interfeion is your third Angle, viz. C.

It would be but Tautology in me to go round
thus with all the Lines; for by thefe two firft you
may eafily conceive how all the reft are done. But
let me put you in mind when you fweep the Arches
for the Eafting and Wefting, to turn your Com-
pafies the right way, and not take Eaft for Wett,
and Wett for Eaft.

Nor can I commend to you this Way of Plot-
ting, the former being as true, and far eafier; yet
when you plot by the former Way, it is very good
for you to prove your Work by the Table of Diffe-
rence of Latitude and Longitude before you begin
to protract; and when you find your Field-Book
true, you may lay it down upon Paper, which
way you think the eafieft.

To conclude this Chapter or Section, I fhall in
the next place thew you, how to take the Plot of a
Field by the Chain only, ufing no other Inftru-
ment in the Field; and that after a better manner
than hitherto has been taught.

Firft
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Firft therefore 1 fhall fhew you how to take the
Quantity of an Angle by the Chain; (which well
underftood) there need be no more required: For
the Bufinefs of a Surveyor in the Field, is no more
but to meafure Sides and take Angles; 1 mean for
telling the Quantity of any Field or Piece of Land,
as how many Acres it contains, or the like.

How by the Chain only to take an Angle in the Field.

Firft meafure along the Hedge AB, any {fmall Di-
ftance, as A 2 two Chains; alfo meafure along the

Hedge
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Hedge A C what Number of Chains you pleafe, no
matter whether they be equal to the former or not ;
as A 3 two Chains : Next meafure the Diftance 2,
3, viz. 1 Chain, 68 Links ; and then have you done
in the Field, To plot which, draw the Line A B
at adventure, and fet off 2 Chains from A to 2;
then take with your Compafies the Diftance A 3,
2 Chains, and fetting one Foot in A, defcribe the
Arch 2, 3; take alfo with your Compafies the Di-
ftance 2, 3, v7z. 1 Chain, 68 Links; and fetting
one Foot in 2, with the other crofs the former
Arch; through which Crofs draw the Line A C;
which with A B will make an Angle equal to the
Angle in the Ficld.

But the more eafy and fpeedy Way is to take but
one Chain only along the Hedges ; as in the forego-
ing Figure, I fet a ftrong Stick in the very Angle A,
and putting the Ring at one end of the Chain over
it, I take the other end in my Hand, and ftretch out
the Chain along the firft Hedge A B, and where it
ends, as at 5, 1 ftick down a Stick ; then I firetch the
Chain alfo along the Hedge A C, and at the end
thereof fet another Stick, asat 45 then loofing my
Chain from A, I meafure the Diftance 4, 5, which s
74 Links, which is all that I need note down in my
Field-Book for that Angle ; and now coming to plot
that Angle, I take firft from my Scale the Diftance of
one Chain, and placing one Foot of the Compafies in
any part of the Paper, as at A, I defcribe the Arch 4,55
then I take from the fame Scale 74. Links, and fet it
off upon that Arch, making Marks where the Ends
of the Compafles fall, as at 4, 5. Laflly, From A;
through thefe Marks I draw the Linc A B, and AC,
which conftitute the former Angle: Remember to

plot
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plot your Angles with a very large Scale; and you
may fet off your Lines with a fmaller.

I will give you two Examples of this Way of
meafuring, and then leave you to your own Pra-
¢tice. Firft,

How Zy the Chain only to firvey a Field by going
; ' round the fame.

Let ABCDEF be the Field; and beginning at
A in the very Angle, ftick down a Staff through the
I great

e AL T
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great Ring at one, of the Ends of your Chain, and
taking the other End in your Hand, ftretch out the
Chain in length, and fee in what Part of the Fedge
A'F the other End falls; as fuppofe at 4, there fet
up a Stick ; and do the like by the Hedge A B, and
fay there the Chain ends at (@) alfo: Meafure the
neareft Diftance between ¢ and @, which let be 1
Chain, 60 Links; this note down in your Field-
Book : Meafure next the Length of the Hedge A B,
which is 12 Chains, 5o Links; note this down al-
fo.in your Field-Book. Next, coming to B, take
that Angle in like manner as you did the Angle A,
and meafure the Diftance B C: After this manner
you muft take all the Angles, and meafure all the
Sides round the Field. But left you be at a Non-
plos at D, becaufe this is an outward Angle, thus
you muft do: Stick a Staff down with the Ring
of the Chain round it in the very Angle D, then
taking the other End of the Chain in your Hand,
and f{tretching it at Length, move yourfelf to and
fro, till you perceive yourfelf in a dire¢t Line with
the Hedge D C, which will be at G; where fick
down an Arrow, or one of your Surveying-Sticks ;
then move round till you find yourfelf. in a dire&t
Line with the Hedge D E; and there, the Chain
ftretched out at length, plant another Stick, as at
H; then meafure the neareft Diftance, H G, which
let be 1 Chain, 43 Links; which note down in
your Field-Book, and proceed on to meafure the
Line DE; but in your Field Book make fome
Mark againft D, to fignify it is an outward Angle,
as 7, or the like. And when you come to plot
this, you muft plot the fame Angle outward that
you took mward for the Angle G DH is the fame

as



Divers W ays to take the Plots of Fields. 115

as the Angle /D 4. 1 made this outward Angle
here on purpofe to thew you how you muft (urvey
a Wood, by going round it on the Outfide, where
you muft take moft of the Angles, as here you
do D.

Having thus taken all the Angles, and meafured
all the Sides ; the next thing to be done, is to lay
down upon Paper, according to your Field-Book ;
which you will find to ftand thus:

Crofs Lines

or Chords.

SN
> 9 & zx o ¢

~a

‘A . 1. 6o AB. 12 . 50
B . 1.84 BC.23.37
C.1.06 CD. 19. 30
D.r.g437|DE.20.00
E .o. 80 EF .29 .00
F .1. 32 FA.31. 50

Forafmuch now as it is convenient that the Angles
be madg by a greater Scale than the Lines are laid
down with ; 1 have therefore, in this Figure, made
the Angles by a Scale of one Chuin in an Inch, and’
laid down the Lines by a Scale of ten Chains in one
Inch, But to begin to plot, take from your Scale one
Chain; and with that Diftance, in any convenient
Place of your Paper, as at A, {weep the Arch a, a;
then from the fame large Scale, take off 1 Chain,
6o Links, and fet it upon that Arch, as from a to
a; and from A draw the Lines thiongh 4 and’a,

12 as
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as the Lines AB, AF: Then fepairing to your
fhorter Scale, take from thence the firft Diftance,
Vi, 12 Chams 5o Links; and fet from A to B,
drawing the Line A B.

Secondly, Repairing to B, take from your large
Scale 1 Chain, and fetting one Foot of the Com-
pafles in B, with the other make the Arch bb; al-
fo from the fame Scale take your Chord-line, wiz.
1 Cham, 84 Links, and fet it upon the Arch 44,
one Foot of the (‘ompaﬂls ftanding where the Arch
interfe@s A B, the other will fall ac 4; then thro’
b draw the Line BC; and from your fmaller Scale
fet off the Dn’rance BC, 23 Chains, 37 Links;
which will fall at C, where the next Angle muft
be made.  After this manner proceed on according
to your Ficld-EBook, till you have done.

And here mark, That you need neither in the
Field, nor upon the Paper, take notice of the An-
gle F, nor yet meafure the Lines EF and AF; for
if you draw thofe twe Lines through, they will in-
terfect each other at the true Angle F: However,
for the Proof of your Work, it is good to meafure
them, and alfo to take the Angle in the Field.

I muft not let {lip in this place the uvfual Way
taught by Surveyors, for the meafuring of a Ficld
by the Chain only; as true indeed as the former,
but more tedious, which take as followeth.

The common W ay z‘zzzngz‘ by Sur'ue_)ors for taking
the Plot of the for egoing Field.

© Becaiife I will not confound your Underf’randmg
with many Lines in one Figure, I have here again
pliced the fame, Ficft, Meafure round the Field,
and
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and note down in your Field-Book every Line
thereof, as in this Field has been before done.

Secondly, Turn all the Field into Triangles, as
beginning at A, to meafure the Diagonal AC, AD,
AE, and note them down; then is your Field
turned into four Triangles, and the Diagonals are

13 AC
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‘suteq))
S il

AC. 33.70
AD . 25.70
AE . 45 . 40

To plot which, firft draw a Line at adventure,
as the Line A C, and fet off thereon 33 Chains, 70
-Links, according to your Field-Book, for the Dia-
onals; then taking with your Compafles the Length
of the Line A B, vz, 12 Chains, 5o Links, fet one
Footin A, and with the other defcribe the Arch a2
alfo take the Line BC, w/z. 23 Chains, 37 Links,
and fetting one Foot in C, with the other defcribe
the Arch ce, cutting the Arch @ 2 in the Point B;
then draw the Lines A B, CB, which fhall be the
two Bound-lines of the Field.

Secondly, Take with your Compafles the Length
of the Diagonal A D, vzz. 2 5 Chains, 7o Links,and
fetting one Foot of the Compafles in A, with the
‘other deferibe the Arch, as d4; alfo takmg the Line
CD, viz. 19 Chains, 30 Lmks, {et one Foot in C,
and with the other defcribc the Arch ce, cutting
the Arch dd in the Point D, to which Interfetion
draw the Line CD, -

Thirdly, Take with your Compaffes the Length
of the Diagonal A E, w7z, 45 Chains, 40 Links;
and fettmg one Foor in A, with the other deferibe
an Arch, as /5 alfo take the Line D E! 20 Chains,
and thcrcw1th crofs the former Arch in the Point E
to which draw the Line D E.

Laftly,
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Laftly, Take with your Compafles the Length
of the Line AF, wiz. 31 Chains, 50 Links; and
fetting one Foot in A, defcribe an Arch, as I'L.
Alfo take the Length of the Line EF, wiz. 29
Chains, co Links; and therewith defcribe the Arch
b b, which cuts the Arch Il in the Point F; to
which Point draw the Lines AF and EF, and fo
will you have a true Figure of the Field.

I have fhewed you both Ways, that you may
take your Choice. And now I proceed to my fe-
cond Example promifed.

How to take the Plot of a Field at one Station,
near the Middle thereof, by the Chain only.

Let ABCDE be the Field, © the appointed
Place, from whence by the Chain to take the Plot
thereof.  Stick a Stake up at © through one Ring of
the Chain, and make your Afliftan: take the other
End, and ftretch it out. Then caufe him to move
up and down, till you efpy him exa@ly in a Line
between the Stick and the Angle A ; there let him
fet down a Stick, as at @, and be fure that the Stick
a be in a direét Line between @ and A ; -which you
may eafily perceive by ftanding at @, and looking
to A. This done, caufe him to move round towards
'B; and at the Chain’s End, let him there ftick
down another Stick exaétly in the Line between ®
and B, as at 5. Afterwards let him do the fame at
¢, at 4, and at ¢; and if there were more Angles, let
him plant a Stick ar the End of the Chain in a
right Line between ® and every Angle. In the
next place meafuie the nigheft Diftance between

14 Stick
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Stick and Stick, as 24, 1 Chain, 26 Links; 4,
3 Chain, 6 Links; ¢4, 3 Chain, o Links; de,

1 Chain, 20 Links; and put them down in your
Field Book accordingly. Meafure alfo the Diftan-
ces between © and every Angle, as @ A, 18 Chains,
10 Links; © B, 15 Chains, o Links, &. all which
put down, your Ficld-Book will appear thus.

Subten-
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Ch. Link. Chain.  Link.

rab 1 .26 ®A . 18 . 10
s:l:tcer;]iergfibc 1.06( Digwna Y©B . 15 . 00
Lines. cd 1 . 00 nr'Centre ®C. 17 . 00
de 1. 20 Lines. oD, 15 . 00

@E . 16 . oo

How to plot the former Obfervations.

Take from a large Scale 1 Chain, and fetting
one Foot of the Compafles in any convenient place .
of the Paper, as at ©, make the Circle 2bcde;
then taking for your firft Subtendent, or Chord-
line, 1 Chain, 26 Links, fet it upon the Circle, as
from a to 4. From ® through 2 and 4 draw Lines,
as ® A, ® B, which be fure let be long enough.
Then take your fecond Subtendent from the fame
large Scale, viz. 1 Chain, 6 Links, and fet it upon
the Circle from 4 to ¢, and through ¢ draw the
Line ® C. When thus you have fet off all your
Subtendents, and drawn Lines through their feveral
Marks, repair to a {maller Scale; and upon the
Lines drawn, fet off your Diagonal or Centre-lines,
as you find them in the Ficld-Book : So upon the
Line ® 2 you muft fet off 18 Chains, 10 Links,
making a Mark where it falls, as at A; upon the
Line ® 4, 15 Chains, o Links, which falls at B;
and fo by all the reft. Laflly, Draw the Lines
AB, BC, CD, &¢. and the Work will be finifhed.

It would be but running things over again, to
fhew you how after this manner to furvey a Field
at two or three Stations, or in any Angle thereof,
&e. For if you well underftand this, you cannot
be ignorant of the reft. CHAP.



CHAP VI

How to caft up the Contents of a Plot of
Land.

Aving by this time fufficiently fhewed you

how to {urvey a Field, and lay down a true
Figure thereof upon Paper; I come in the next

place to teach you how to caft up the Contents
thereof; that is to fay, to find out how many A-
cres, Roods and Perches it containeth.  And firft

Of the Square and Pérallelogram.

R g &
|

| B
lA é ]

To caft up either of which, multiply one Side
by the other, and the Produ& will be the Content.

E X AMPL E,

Let A be a true Square, each Side being 10
Chains ; multiply 10 Chains, o Links, by 10 Chains,
o Links, facit 10[oo000; from which'l cut off the
five latt Figures, and there remains juft 10 Acres
for the Square A.

Again;
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Again; In the Parallelogram B, et the Side 44
or ¢ D be 2o Chains, 5o Links; and the Side ¢ or
6D, 10 Chains, o Links : Multiply 24 20 Chains,
50 Links, by 2¢ 10Chains, o Links, facit 20| 500003
from which cutting off the laft Figures, remains
20 Acres. Then if you multiply the Figures-cnt
off, viz. 50000 by 4, facit 200000; from which
cutting off five Figures, remains 2 Roods; and if
any thing but oo bad been left, you muft have
multiplied again by 40 ; and then cutting off again
hve Figures, you would have had the odd Perches:
See it done hereunder.

I need not have multiplied
ooby 40; for I know 40 times 20 50
Nothing is nothing; but only
to thew you in what Order the Acres — 2z0|500 00
Figures will ftand when you
have odd Perches, as prefently Roods —— 2[006 00
we fhall light on. So much is 40
the Cont.nt of the long Square  Perches ——o ooo 0o
B, wviz. 20 Acres, 2 Roods,
00 Perch,

|

|

of TRIANGLES.

The Content of all Triangles are found, by mul-
tiplying half the Bafe by the whole Perpendicular,
or the whole Bafe by half the Perpendicular; or
otherwife, by multiplying the whole Bafe and
whole Perpendicular together, and taking half that
Produ& for the Content. Either of thefe three
Ways will do, take which you pleafe.

E X A4M-
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How to caft up the

EXAMEPLE.

In the Triangle A, the
| J—

Raaressataisesnmmiyt 4

Bafe a4 is 10 Chains,
o Links; the Perpendi-
cular ¢4, 13 Chains, 70
Links: the half of which
is 6 Chains, 84 Links;
which multiplied by 10
Chains, oo Links, fac:it
685000; from which
cutting off five Figures,
there is left 6 Acres.Then
multiplying the Remain-
der by 4, facit 340000;
from which taking five
Figures,remains 3 Roods.
Again, the five Figures
cut off multiplied by 40,
makes 1600000 ; from
which taking five Fi-
gures, leaves 16 Perches.
See the Operation.

6, 85
10,00

S ———
ACTCi 6] 8 5000
4

Roods—— 3|40000
: : 40

Crt——————
Perches——16{00000
S —

So
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So likewife in the Triangle B, the Perpendicu-
lar 24 is 13 Chains, 7o Links;. which multiplied
by half the Bafe, will give the fame Content.

Alfo in the Triangle C, if you multiply half the
Bafe Ed by the Perpendicular ¢F, the Product
will be the Content of the Triangle. '

And here note, that you are not confined to any
Angle ; but you may let fall your Perpendicular
from what Angle you pleafe, taking the Line on
which it falls for the Bafe. Thus in the Triangle
A, if from & you let fall a Perpendicular, take 44,
and the half of «¢ for finding the Content. Alfo
in the Triangle C, you may from E le¢ fall your
Perpendicular, altho’ it falls without the Triangle;
and the half of E G, and the whole of ¢4, thall be
the true Content of the Triangle C; but then you
muft remember to extend the Bafe-line ¢d.

Remember this: All Triangles having equal Ba-
fes, and lying between parallel Lines, are of the
fame Content ; fo the Triangles A B C having equal
Eafes, and lying between the Lines E C and G 4,
are therefore of the fame Content,

To find the Content of a Trapezia.

Draw between two oppofite Angles a ftrait Line,
as A B; then is the Trapezia reduced into two
Triangles, v7z. ABC and A BD, which you may
meafure as before taught, and adding their Pro-
dulls together, you will have the true Content of
the Trapezia. Or a little thorter, thus:

Take
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"Take the Length of the Line A B, which let be
37 Chains, o Links; take alfo the Length of the

Perpendicular De, - which let be 7 Chains, 40
Links; alfo Cd, 4 Chains, 8o Links ; add the two
Perpendiculars together, and they make 12 Chains,
20 Links; which multiply by balf the common
Bafe A B, 18 Chains, 5o Links, and the Product is
22 Acres, 2 Roods, 11 Perches, as appears by the
Operation hereunder.

Half the common Bafe A B 18,50

The Sum of the two Perpendiculars 12,20

L )

37000
3700
1850
Acres——22| 57000
4

Roods——2]28000
40

—

Perches——11|20000

e —————

How
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How to find the Content of an irregular Plot, con-
fifting of many Sides and Angles.

To do this, you muft firft, by drawing Lines
from Angle to Angle, reduce all the Plot into Tra-
pezia’s and Triangles ; after which meafure every
Trapezia and Triangle feverally, and adding their
Contents all together, you will have the true Con-
tent of the whole Plot.

In
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‘In the annexed Figure ABCD EFGHY], draw
the Line A D, which cuts off the Trapezia K ; al-
fo the Line A G, which cuts off the Trapezia L.
And laftly, the Line GE, which makes the Tra-
pezia M, and the Triangle N, fo is the whole Plot
reduced into the three Trapezia’s K, L, M, and the
Triangle N: All which I meafure as before tanght,
and put them down as hereunder.

> ®

S g 9

2 &2 &

T8

The Trapezia K contains 21 :2: 12
The Trapezia L. contains 26 : 3 : 18
The Trapezia M contains 30 : 2 : 16
The Triangle N contains 6:2: 24

The Content of the Plot 85:2: 30

By which you find the whole Plot to contain 83

Acres, 2 Roods, 30 Perches,

~ If the Sides of the Plot had been given in Perches, -
Yards, Feet, or any other Meafure, you muft ftill
caft up the Content after this manner, and then
your Produ& will be Perches, Yards, &c. To turn
which into Acres, Roods, and Perches, I have large-
ly treated of in the Beginning of this Book.

How 2o find the Content of a Circle, or any Portion
thereof. '

To find the Content of the whole Circle, it is
convenient, that firft you know the Diameter and
Circumference thereof; one of which being known,

the
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the other is eafily found; for as 7 is to 22, fois
the Diameter to the Circumference; and as 22 is
to 7, fo is the Circumference to the Diameter.

In this annexed Figure, the Diameter AB is 2
Chains, or 200 Links; which multiplied by 22,

and the Produé divided by 7, gives 6 Chains, 28
Links, and fomething more for the Circumference,
Now, to know the fuperficial Content, multiply
half the Circumference by half the Diameter, the
Produét will be the Content: Half the Circumfe-
rence is 3 Chains, 14 Links; half the Diameter,
1 Chain, o Links: which multiplied together, the
Produ is 3,1400 fquare Links, or 1 Rood, 10
Perches, the Content of the Circle. Again ;

By the Diameter only to find the Content.

As 14 is to 11, {o is the Square of the Diameter
to the Content, The Square of the Diameter is
K 40000,



130  How to caft up the Contents

40000, which multiplied by 11, makes 4400003
which divided by 14, gives 314.28 or 1 Rood, 14
Perches, and fomething more for the Content.

How to meafure the fuperficial Content of the
Section of a Circle.

Multiply half the Compafs thereof by the Semi-
diameter of the Circle, the Produ& will anfwer
your Defire.

In the foregoing Circle, T would know the Con-
tent of that little Piece D CBj the Afch DB is 78
Links ¢; the half of it 3913  which multiplied by
1 Chain, o Links, the Semidiameter gives 3925
fquare Links, or 6 2 Perches.

Iow to find the Content of a Segment of a Circle
without knowing the Diameter.

Let EF G be the Segment, the Chord EF is
1 Chain, 70 Links, or 170 Links, the Perpendi-
cular GH 5o Links; now multply } of the one
by the whole of the other, the Produét will be the
Content; the two Thirds of 170 is the neareft 113,
which mulflphed by 5o, ploduces s650 {quare
Links, or g Perches,

Iow to find the figerficial Content of an Oval.
The common Way is to multiply the long Dia-

meter by the fhorter, and obferve the Produét; and
then, as if you were meafuring a Circle, fay,

As
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As 14 to 11, fo the faid Produ to the Content
of the Oval; but this is not exact. A better Way
is,

As 1,2% is to the Length of the Oval, fo is the
Breadth to the Content; or nearer, as 1,27324 t0
the Length, {o the Breadth to the Content.

How to find the fuperficial Content of Regular Poly-
gons 5 as Pentagons, Hexagons, Septagons, &c.

Multiply half the Sum of the Sides by a Perpen-
dicular let fall from the Centre upon one of the
Sides, the Produ will be the Area or fuperficial
Content of the Polygon. In the following Penta-
gon the Side B C is 84 Links, the whole Sum of the
five Sides therefore muft '
be 420, the half of which
is210; which multiplied ¢
by the Perpendicular AD, ;
§6 Links gives 11760 |
fquare Links for the Con- *
tent, or 18 Perches % of
a Perch, almoft 19 Per-
ches.

I have been thorter about thefe three laft Figures
than my ufual Method, becaufe they very rarely
fall into the Surveyor’s way to meafure them in
Land, though indeed in broad Meafure, Paving,
&e. often.

........
as’ ey
.....

..E v ]?.) - {J_’

K 2 CHAP.
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CHAP. VIL

Of laying out new Lands; very ufeful for
Surveyors, in bis Majefty’s Plantations
in America.

A certain Quantity of Acres being given, how to
lay out the fame in a fjuare Figure.

NNEX to the Number of Acres given §
A Cyphers, which will turn the Acres into
Links; then from the Number thus increafed ex-
tract the Root, which fhall be the Side of the pro-
pofed Square.

EXAMPLE.

Suppofe the Number given be 100 Acres, which
I am to lay out in a fquare’ Figure; I join to the
100 § Cyphers, and then it is 100,00000 {quare Links;
the Root of which is 3162 neareft, or 31 Chains,
62 Links, the Length of one Side of the Square.

Again :

If I were to cut out of a Corn-Field one fquare
Acre, I add to 1 five Cyphers, and then is it
1000003 the Root of which is 3 Chains, 16 Links,
and fomething more for the Side of that Acre.

How
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How to lay out any given Quantity of Acres in a
Parallelogram, whereof one Side is given.

Turn firt the Acres into Links, by adding, as
before, five Cyphers; that Namber thus increafed
divide by the given Side, the Quotient will be the
other Side. _

EXAMPLE.

It is required to lay out 100 Acres in a Parallelo-
gram, one Side of which fhall be 20 Chains,
o Links ; firft to the 100 Acres I add five Cyphers,
and it is 100,00000 ; which I divide by 20 Chains,
o Links; the Quotient is 5o Chains, o Links, for
the other Side of the Parallelogram.

How to lay out a Parallelogram that fhall be 4, s,
6, or 7, &c. times longer than it is broad,

In Carolina, all Lands lying by the Sides of Ri-
vers, except Seigniories or Baronies, are (or ought,
by Order of the Lords Proprictors to be) thus laid
out. To do which, firft, as above taught, turn
the given Quantity of Acres into Links, by an-
nexing five Cyphers; which Sum divide by the
Number given for the Proportion between the
Length and Breadth, as 4, 5, 6, »7, &. the Root of
the Quotient will thew the fhorteft Side of fuch a
Parallelogram,

K 3 EXAM-
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EXAMPLE.

Admit it were required of me to lay out 100
Acres in a Parallelogram, that fhould be five times
as long as broad : Furft, to the 100 Acres I add five
Cyphers, and it makes 100,00000; which Sum I
divide by 5, the Quotient is 2000000 ; the Root
of which is neareft 14 Chains, 14 Links; and that,
I fay, fhall be the fhort Side of fuch a Parallelo-
gram; and by multiplying that 1414 by 5, (hews
me the Jongeft Side thercof to be 70 Chains, 70
Links,

How to make a Triangle that fhall contain any Num-
ber of Acres, being confined to a certain Bafe.

Doable the given Number of Acres, (to which

annexing firft five Cyphers) divide by the Bafe,

the Quotient will be the Length of the Perpendi-
cular,

EXAMPL L

Upon a Bafe given that is in Length 40 Chains,

o Links ; I am to make a Triangle that (hall con-
tain' oo Acres. Firft, I double thc 100 Acres,
and annexing five Cyphers thereto, it makes
200,00000 ; which I divide by 40 Chains, o Links,
the limited Bafe; the Quotient is 5o Chains,
- o Links, for the Height of the Perpendicular.  As
i this Flome AB'is the given Bafe 40; upon
any Part of which Bafe I fet the Pclpnndlculal
5o, as at C; then the Perpendicalar s C D.
There~
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Therefore I draw the Lines D A, D B, which
makes the Triangle D A B to contain juft 100
Acres, asrequired. Or if T had fet the Perpendi-
cular at E, then would E F have been the Perpen-

12

AP.
/ T

Ay~

dicular 50; and by drawing the Lines FA, FB, 1
thould have made the Triangle FA B, containing,
100 Acres, the fame as D A B,

If you confider this well when you are laying
out a new Piece of Land, of any given Content,
in America, or elfewhere, although you meet in
your way with 100 Lines and Angles; yet you
may, by making a Triangle to the firk Station you
began at, cut off any Quantity required.®

K 4 How
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How to find the Length of the Diameter of a Circle,
which fhall contain any Number of Acres required.

Say, As 11 is‘to 14, fo will the Number of
Acres given be to the Square of the Diameter of the
Circle required.

EXAMPLE.

. 'What is the Length of the Diameter of a Circle,
whofe fuperficial Content fhall be 100 Acres? Add
five Cyphers to the 100, and it makes 100,00000
Links; which multiply by 14, facir 140000000 ;
which divided by 11, gives for Quotient 12727272 ;
the Root of which is 35 Chains, 67 Links, and
better, almoft 68 Links: And fo much thall be
the Diameter of the required Circle.

I might add many more Examples of this Na-
ture; as how to make Ovals, Regular Polygons,
and the like, that fhould contain any afligned
Quantity of Land. But becaufe fuch things are
merely for Speculation, and feldom or never come
in Practice, I at prefent omit them,

CHAPR
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CHAP IX
Of REpucTION.

How to reduce a large Plot of Land or Map into
leffer Compafs, according to any given Proportion;
or, € contra, how to enlarge one.

HE beft Way to do this, is, if your Plot be

not over-large, to plat it over again by a
fmaller Scale: But if it be large, as the Map of a
County, or the like, the only Way is to compafs in
the Plot firlt with one great Square; and after-
wards to divide that into as many little Squares as
you fhall fee convenient. Al{fo make the fame Num-
ber of little Squares upon a fair Piece of Paper by a
lefler Scale, according to the Proportion given.
This done, fee in what Square, and Part of the
fame Square, any remarkable Accident falls, and
accordingly put it down in your lefler Squares;
and that you may not miftake, it is a good Way to
number your Squares. I cannot make it plainer,
than by giving you the following Example, where
the Plot ABCD, made by a Scale of 10 Chains in
an Inch, is reduced into the Plot EF G H, of 30
Chains in an Inch,

There
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There
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There are feveral other Ways taught by Survey-
ors for reducing Plots or Maps, as Mr. Rathborn,
and after him Mr. Hokwell, advifeth to make ufe of
a Scale or Ruler; having a Centre Hole at one
End, through which to faften it down on a Table,
fo that it may play freely round, and numbred from
the Centre-end to the other with Lines of equal
Parts. The Ufe of which is thus: Lay down up-
on a fmooth Table the Map or Plot that you would
reduce, and glew it with Mouth-glew faft to the
Table at the four Corners thereof. Then taking a
fair piece of Paper, about the Bignefs that you
‘would have your reduced Plot to be of, and la
that down upon the other; the middle of the laft
about the middle of the fick. This done, lay the
Centre of your Reducing-Scale near the Centre of
the white Paper, and there with a Needle throngh
the Centre make it faflt ; yet fo, that it may play
eafily round the Needle. Then moving your Scale
to any remarkable thing of the firft Plot, as an
Angle, a Houfe, the Bentof a River, or the like;
fee againft how many equal Parts of the Scale it
ftands, as fuppofe 100; then taking the 5, the i, the
%, or any other Number thereof, according to the
Proportion you would have the reduced Plot to
bear, and make a Mark upon the white Paper
againtt 50, 235, 33, &¢. of the fame Scale : And thus
turning the Scale about, you may firft reduce all
the outermoft Parts of the Plot. Which done,
you muft double the lefler Plot, firft ; thereof, and
then the other; by which you may fee to reduce
the innermoft Part-near the Centre.

But I advife rather to have a long Scale, made
with the Centre-hole for fixing it to-the Table, in

about
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about one third Part of the Scale, fo that ; of the
Scale may be one way number’d with equal Parts
from the Centre-hole to the End ; and § Part there-
of number'd the other way to the End with the
fame Number of equal Parts, though lefler. Upon
this Scale may be feveral Lines of equal Parts, the
Yefler to the greater, according to {everal Propor-
tions. Being thus provided with a Scale, glew
down upon a fmooth Table your greater Plot to be
reduced ; and clofe to it, upon the fame Table, a
Paper, about the Bignefs whereof you would have
your {fmaller Plot. Fix with a ftrong Needle the
Centre of your Scale between both; then turning
the longet End of your Scale to any remarkable
thing of your Plot; to be reduced, fee what Num-
ber of equal Parts it cuts, as fuppofe 100; there
holding faft the Scale, againft 100 upon the fmall-
er End of your Scale make a Mark upon the white
Paper: So do round all the Plot, drawing Lines,
and putting down all other Accidents as you pro-
ceed, for fear of Confufion through many Marks
in the end; and when you have done, although at
firft the reduced Plot will feem to be quite contrary
to the other, yet when you have unglewed it from
the Table, and turned it about, you will find it to
be an exa& Epitome of the firft.  You may have
for this Work divers Centres made in one Scale,
with equal Parts proceeding from them according-
ly s or you may have divers Scales, according to fe-
veral Proportions, which is better.

What has been hitherto faid concerning the Re-
ducing of a Plot from a greater Volume to a leffer,
the fame is to be underftood, vice wverfa, of en-
larging a Plot from a lefler to a greater. But this
laft feldom comes in practice, How
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How to change Cuftomary Meafure into Statute, and
the contrary.

In fome Parts of England, for Wood-Lands ; and
in moft Parts of Ireland, for all Sorts of Lands;
they account 18 Foot to a Perch, and 160 fuch
Perches to make an Acre, which is called Cuffoma-
7y Meafure. Whereas our true Meafure for Land,
by A¢Et of Parliament, is but 160 Perches for one
Acre, at 16 Foot and a half to the Perch. There-
fore to reduce the one into the other, the Rule is,

As the Square of one Sort of Meafure,

is to the Square of the other ;

So is the Content of the one,

to the Content of the other.

Thus, if a Field meafured by a Perch of 18
Feet, accounting 160 Perches to the Acre, con-
tain 100 Acres; How many Acres fhall the fame
Field contain by a Perch of 16 Feet 3? _

Say, If the Square of 16 Feet , viz, 272.25,
give the Square of 18 Feet, viz. 324, What fhall
100 Acres Cuffomary give? Anfwer, 119 % of an
Acre Statute.

Knowing the Content of a Piece of Land, to find out
what Scale it was plotted by.

Firft, By any Scale meafure the Content of the
Plot; which done, argue thus:
As the Content found, is to the Square of the
Scale I tried by ;
So is the true Content, to the Square of the true
Scale it was plotted by.

Admit
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Admit there is a Plot of a piece of Land con-
taining 10 Acres, and I meafuring it by the Scale
11 in an Inch, find it to contain 12 Acres ¢ of an
Acre; then [ fay, If 12 <% give for its Scale 11,
What thall 100 give? Anfwer, 1o. Therefore I
conclude that Plot to be made by a Scale of 10 in
the Inch. And fo much concerning Reducing
Lands.

CHAP X

Infiructions for furveying a Manor, Gounty,
or whole Country.

To furvey a Mamr, obferve thefe fillowing
RULES.

1. ALK or ride over the Manor once or

twice, that you may bave as it were a
Map of it in your Head ; by which means you
may the better know where to begin, and proceed
on with your Work.

2. If you can conveniently run round the whole
Manor with your Chain and Inftrument, taking all
the Angles, and meafuring all the Lines thereof;
taking notice of Roads, Lanes, or Commons, as
you crofs them : Alfq mmdmg well the Ends (ﬁ‘

\ a
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all dividing Hedges, where
they butt upon your Bound-
Hedges, in this manner.

3. Take a true Draught
of all the Roads and By-Lanes in the Manor, put-
ting down alfo the true Buttings of all the Field-
Fences to the Road.  If the Road be broad, or goes
through fome Common or wafte Ground, the beft
Way is to meafure, and take the Angles on both
Sides thereof; but if it be a narrow Lane, you
may only meafure along the midit thereof, taking
the Angles and Off-fets to the Hedges, and mea-
fure your Diftances truly: Alfo if there be any
confiderable River either bounds or runs through the

Manor, farvey that alfo truly, as is hereafter
tanght.

4. Make a true Plot upon Paper of all the fore-
going Work ; and then will you have a Refem-
blance of the Manor, though not compleat; which
to make fo, go to all the Buttings of the Hedges,
and there furvey every Field diftinétly, plotting it
accordingly every Night, or rather twice a Day,
till you have perfected the whole Manor. ’

5. When thus you have plotted all the Fields,
according to the Buttings of the Hedges found in
your firft Surveys, you will find that you have very
nigh, if not quite, done the whole Work : But if
there be any Fields lie fo within others, that the
are not bounded on either Side by a Road, Lane,
.nor River; then you muft alfo furvey them, and
place them in your Plot, accordingly as they are
bounded by other Fields.

6. Draw
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6. Draw a fair Draught of the whole, putting
down therein the Manor-Houfe, and every other
confiderable Houfe, Wind-mill, Water-mill, Bridge,
Wood, Coppice, Crofs-paths, Rills, Runs of Wa-
ter, Ponds, and any other Matters notable therein.
Alfo in the fair Draught, let the Arms of the Lord
of the Manor be fairly drawn, and a Compafs in
fome wafte part of the Paper ; alfo a Scale, the fame
by which it was plotted: You muft alfo beautify
fuch a Draught with Colours and Cuts, according as
you {hall fee convenient,

Wirite down alfo in every Field the true Content
thereof ; and if it be required, the Names of the
prefent Pofleflors, and their Tenures, by which
they hold it of the Lord of the Manor.

The Quality alfo of the Land you may take no-
tice of as you pafs over it, if you have Judgment
therein, and it be required of you.

- How #o take the Draught of a County or Country.

1. If the County or Country is in any Place
thereof bounded with the Sea, furvey firft the Sea-
coaft thereof, meafuring it all along with the Chain,
and taking all the Angles thereof truly.

2. Which done, and plotted by a large Scale,
furvey next all Rocks, Sands, or other Obftacles
that lie at the Entrance of every River, Harbour,
Bay or Road upon the Coaft of that County or
Country ; which plot down accordingly, as I fhall
teach you in this Book by and by. :

3. Sur-
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3. Survey all the Roads, taking notice as you go
along of all Towns, Villages, great Houfes, Rivers,
Bridges, Mills, Crofs-ways, &c. Allo take the
Bearing at two Stations of fuch Remarks as you
fee out of the Road, or by the Side thereof,

4. Alfo furvey all the Rivers, taking notice how
far they are Navigable, what (and. where) the
Branches run into them, what Fords they have,

Bridges, .

. All this being exaltly plotted, will give you
a truer Map of the Country than any that I know
of hath been yet made in Englend. However,
you may look upon old Maps, and if you find
therein any thing worth Notice that you have not
yet put down, you may go and furvey it; and thus
by degrees you may fo finith a Country, that you
need not fo much as leave out one Gentleman’s
Houfe ; for hardly will it efcape, but fome very re-
markable thing will come into your View, either
from the Roads, the Rivers, or Sea-coaft.

6. Laftly, With a large Quadrant take the true
Latitude of the Place, in three or four Places of

the County; which put down upon the Edge of
your Map accordingly.

L CHAP.
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CHAP Xl
Of Dividing L 4N D §.

How to divide a Triangle feveral Ways.
Uppofe A B C to be a Triangular Piece of Land

containing 6o Acres, to be divided between
two Men, the one to have 40 Acres cut. off towards
R A, and the other 20

\ Acres towards C;
40 \\\ and the Line of Di-

s 20 vifion to proceed
A< 3333 D166

C from the Angle B.
Firlt meafure the
Bafe AC, ‘v/z. 5o Chains, o Links; then fay by
the Rule of Three, 1f the whole Content 60 Acres
give go Chains for its Bafe, what fhall 40 Acres
give? Muliiply and divide, the Quotient fhall be
33 Chains, 33 Links;. which fet off upon the Bafe
from A to D, and draw the Line B D, which fhall
divide the Triangle as was required.  1f it had been
required to have divided the fame into 3, 4, 5, or
more unequal Parts, you muft in the like manner,
by the Rule of Three, have found the Length of
each feveral Bafe; much after the fame manner as
Merchants put their Gains by the Rule of Fellow-
thip. ‘
%here are {everal Ways of doing this by Geome-
try without the help of Arithmetick ; but my Bu-
finefs
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finefs 1s not to thew you what may be done, but to
thew you how to do it the moft eafy and practica-
ble Way.

How to divide a Triangular Piece of Land into any
Number of Equal and Unequal Parts, by Lines
proceeding from any Point affigned in any Side
thereof.

Let ABC the Triangular Piece of Land, con-
taining 60 Acres, to be divided between three Men,
the firft to have 15 Acres, the fecond 20, and the
third 2 5 Acres, and the Lines of Divifion to pro-
ceed from D : Firlt meafure the Bafe, which is o
Chains; then divide the Bafe into three Parts, as
you have been before taught, by faying, If 60 give
50, what fhall 15 give? Anfwer, 12 Chains, 50

Links for the firt Man’s Bafe; which fet off from
A to E. Again, fay, If 6o give 5o, what thall 20
give? Anfwer, 16 Chains, 66 Links for the fecond
Man’s Bafe ; which fet off from E to F, then con-
fequently the third Man’s Bafe, viz. from F to C,
muft be 20 Chains, 84 Links.. This done, draw
an obfcure Line from the Point affigned D, to the
oppofite Angle B, and from E and F draw the
Lines EA and FG parallel to BD. Laftly, From
D draw the Lines D H, D G, which fhall divide
the Triangle into three fuch Parts as was required. -

L 2 How
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How to divide a Triangular Piece of Land, accord-
" ing to any Proportion given by a Line paral/el to
one of the Sides. '

A BC is the Triangular Piece of Land, contain-
ing 60 Acres, the Bafe AC is 5o Chains: This

Piece of Land is to be divided between two Men,
by a Line parallel to BC, in fuch Proportion that
the one have 40 Acres, the other 20.

Firft divide the Bafe, as has been before taught,
and the Point of Divifion will fall in D, A D being
33 Chains, 33 Links; and D C 16 Chains, 67 Links.

Secondly, Find a mean Proportion between A D
and A C; by multiplying the whole Bafe 50 by
AD 33, 33, the Produét is 16665000 ; of which
Sum extra@ the Root, which is 40 Chains, 82
Links; which fet off from A to E. Laftly, From
E draw a Line parallel to BC, as is the Line EF;
which divides the Triangle as demanded.

Of dividing Four fided Figures or Trapezia’s.

Before 1 begin to teach you how to divide Pieces
of Land of four Sides, it is convenient firlt to
fhew you how to change any Four-fided Figure in-

to
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to a Triangle ; which done, the Work will be the
fame as in dividing Triangles.

How to reduce a Trapezia snto a Triangle, by Lines
drawn from any Angle thereof.

Let A BCD be the Trapezia to be reduced into
a Triangle, and B the Angle affigned: Draw the

ey
V2
o

dark Line BD, and from C make a Line parallel
thereto, as C E; extend alfo the Bafe A D, till it
meet CE in E; then draw the Line B E, which
fhall make the Triangle BAE equal to the Trape-
zia ABCD.

Now to divide this Trapezia according to any
affigned Proportion, is no more but to divide the
Triangle ABE, as before taught; which will alfo
divide the Trapezia. '

EXAMPLE,

Suppofe the Trapezia A BC D, containing 124
Acres, 3 Roods, and 8 Perches, is to be divided be-

L 3 tween
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tween two Men, the firft to have 50 Acres, 2 Roods,
and 3 Perches; the other 74 Acres, 1 Rood, and 3
Perches, and the Line of Divifion to proceed from B.

Firft, Reduce all Acres and Roods into Perches,
then will the Content of the Trapezia be 19968
Perches; the firft Man’s Share 8083 Perches, the
fecond 11885.

Secondly, Meafure the Bafe of theTriangle, viz. AE

. " . 78 Chains, oo Links:
Then fay, If 19968 the whole . .
Contznt on?ugfor its Bafe 78 Chains, oo Links,
What fhall 808 , the firft . .

Man’s Part, gn?cP Anfwer}'?’I Chains, 52 Links:
Which fet oE from A to F, and drawing the Line
F B, you divide the Trapezia as defired; the Tri-
angle A BT being the Firft Man’s Portion, and the
Trapezia BCTI D the Second’s.

How to reduce a Trapezia info a Triangle, by Lines
drawn from a Point affigned in any Side thereof.

ABCD the Trapézia, E the Point affigned,
from whence to reduce into a Triangle, and run
the Divifion Line ; the Trapezia is of the fame Con-
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tent as the former, v7z. 19968 Perches; and it is
to be divided as before, viz, one Man to have 8083
Perches, and the other 11885, Firlt, for to re-
duce it into a Triangle, draw the Lines ED, EC,
and from A and B make-Lines parallel to them, as
ATF, BG; then draw the Lines EG, EF, and the
Triangle EF G will be equal to the Trapezia
ABCD, which is divided as before; for when
you have found by the Rule of Proportion, what
the firt Man’s Bafe muft be, viz. 31 Chains, 52
Links, fet it from F to H, and draw the Line HE,
which fhall divide the Trapezia according to the
former Proportion.

How to reduce an irregular Five-fided Figure into a
Triangle, and to divide the fame.

Let ABCDE be the Five-fided Figure ; to re-
duce which into a Triangle, draw the Lines AC,

AD; and parallel thereto BF, E G, extending the
‘Bafe from C to F, and from D to G; then draw the
Lines AF, AG, which will make the Triangle
ATF G equal to the Five-fided Figure. If this was

L 4 to
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to be divided into two equal Parts, take the half of
the Bafe of the Triangle, which is FH, and from
H draw the Line H A; which divides the Figure
ABCDE into two equal Parts. The like you
may do for any other Proportion.

If in dividing the Plot of a Field there be outward
Angles, you may change them after tbe following

manner.

Suppofe ABCDE be the Plot of a Field; and-
B the outward Angle,

Draw the Line CA, and parallel thereunto the
Line BF.

Laftly, The Line CF fhall be of as much Force
as the Lines CB and BA. So is that Five-fided
Figure, having one outward Angle reduced into a
Four-fided Figure, or Trapezia; which you may
again reduce into a Triangle, as has been before
taught,

How
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How to divide an Irregular Plot of any Number of
Sides, according to any given Proportion, by a
firait Line through it.

AB
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ABCDEFGHI is a Field to be divided be-
tween two Men in equal Halfs, by a firait Line
proceeding from A.

Firft, Confider how to divide the Field inta
Five-fided Figures and Trapezia’s, that you may
the better reduce it into Triangles: As by drawing
the Line KL, you cut off the Five fided Figure
A BCHI; which reduce into the Triangle A KL,
and meafuring half the Bafe thereof, which will
fall at Q, draw the Line Q_A.

Secondly, Draw the Line M N, and from the
Point Q_reduce the Trapezia CDGH into the
Triangle M N Q; which again divide into Halfs,
and draw the Line QR.

Thirdly, From the Point R reduce the Trapezia
D EFG into the Triangle ROP; and taking half
the Rafe thercof, draw the Line RS; and then
have you divided this irregular Figure into two
equal Parts by the three Lines A Q, QR, RS.

Fourthly, Draw the Line AR, alfo QT parallel
thereto, Draw alfo AT, and then have you turn-
ed two of the Lines into one.

Fifthly, From T draw the Line T'S, and paral-
lel thereto the Line RV : Draw alfo TV, Then
is your Figure divided into two equal Parts by the
two Lines AT and TV, '

Laftly, Draw the Line AV, and parallel thereto
TW. Draw alfo AW, which will cut the Figure in-
to two equal Parts by a ftrait Line, as was required.

You may, if you pleafe, divide fuch a Figure all
into Triangles; and then divide each Triangle from
the Point where the Divifion of the laft fell, and
then will your Figure be divided by a crooked Line,

which you may bring into a ftrait one, as above.
This
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This above is a good Way of dividing Lands;
but Surveyors feldom take fo much pains about it,
1 fhall therefore thew you how commonly they ab-
breviate their Work, and is indeed

An eafy Way of dividing Lands.

Admit the following Figure ABCD E contain
46 Acres, to be divided into Halfs between two
Men, by a Line proceeding from A.

Draw firft a Line by guefs, through the Figure,
as the Line AF. Then caft up the Content of ei-
ther Half, and fee what it wants, or what it is more
than the true Half fhould be.

As for Example : 1 caft up the Content of AEG,
and find it to be but rg Acres; whereas the true
Half is 23 Acres; 8 Acres being in the Part
A BCD G.more than AEG. Therefore I make a
Triangle containing 8 Acres, and add it to AEG,
as the Triangle A G1; then the Line A1 puts the
Figure into equal Halfs,

But more plainly how to make this Triangle:
Meafure firft the Line A G, which is 23 Chains,
6o Links, Double the 8 Acres, they make 16;
to which add five Cyphers to turn them into
Chains and Links, and then they make 1600000;
which divide by AG 2360, the Quotient is 6
Chains, 77 Links; for the Perpendicular H 1, take
from your Scale 6 Chains, 77 Links, and fet it fo
from the Bafe A G F, that the End of the Perpen-
dicular may juft touch the Line ED, which will
be at I. Then draw thgline A, which makes
the Triangle ACI juft 8 Acres, and divides the
whole Figure as defired.

If



156 Of Dividing Lands.

—

~If it had been required to have fet off the Per-
pendicular the other way, you muft ftill have
made the End of it but jult touch the Line ED, as
L K does: For the Triangle AKG is equal to the
Triangle A G1, each 8 Acres.

And thus you may divide any Piece of Land of
ever {o many Sides and Angles, according to any
Proportion, by ftrait Lines through it, with as
much Certainty, and more Eafe, than the former

Way.,

Mark, You might alfo have drawn the Line AD,
and meafured the Triangle A GD, and afterwards.
have divided the Bafe GD, according to Proportion,

in
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in the Point I; which I will make more plain in
this following Example. '

Suppofe the following Field, containing 27
Acres, is to be divided between three Men, each to
have g Acres, and the Lines of Divifion to run
from a Pond in the Field, {fo that every one may
have the Benefit of the Water, without going over
another’s Land. _

Firlt, From the Pond ® draw Lines to every
Angle, as © A, @B, ©C, oD, ©E; and then is

' D‘\I\‘»

£ E

F / \

B A\
A

N —\

the Figure divided into five Triangles, each of
which meafure, and put the Contents down feve-
rally ; which Contents reduce all into Perches, fo
will the Triangle

A e®B 674
BeC 390
C ® D pbe< 1238 »Perches.
DoeE 911
EoeA 1107

The whole Content being 4320 Perches, or 27
Acres, each Man’s Proportion being 1440 Perches.
rom
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From O to any Angle draw a Line for the firft
Divifion-line, as ® A. Then confider that the firft
Triangle A © B is but 674 Perches, and the fecond
B © C 390, both together but 1064 Perches, lefs
by 376 than 1440, one Man’s Portion. You muft
therefore cut off from the third Triangle C ® D
376 Perches for the firft Man’s Dividing-line; which
thus you may do: The Bafe D C is 18 Chains, the
Content of the Triangle 1238 Perches: Say then,
If 1238 Perches give Bafe 18 Chains, oo Links;
What fhall 376 Perches give? Anfwer, 5 Chains,
45 Links; which fet from C to F, and drawing
the Line ® F, you have the firft Man’s Part, 2iz,
A®F.

Secondly, See what remains of theTriangle C® D,
376 being taken out, and you will find it to be 86
Perches, which is lefs by 578 than 1440. There-
fore from the Triangle D @ E cut off 578 Perches,
and the Point of Divifion will fall in'G. Draw
the Line ® G, which with ® A and ® F divides
the Figure into three equal Parts.

How to divide a Circle according to any Proportion,
by @ Line concentrick with the firfh.

All Circles are in proportion to one another as
the Squares of their Diameters ; therefore if you di-
vide the Square of the Diameter or Semidiameter,
and extract the Root, you will have your Defire.

EX AMPLE.

Let ABCD be a Circle to be equally divided
between two Men,

The
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The Diameter thereof is 2 Chains.

The Semidiameter 1 Chain, or xoo Links.

The Square thereof 10000.

Half the Square 5000.

The Root of the Half 71 Links; which take
from your Scale, and upon the fame Centre draw
the Circle GE HF, which divides the Circle
ABCD into equal Parts.

CHAP XIL

‘Trigonometry : or, The Menfuration of
Right-lined Triangles.

HE Ufe of the Table of Logarithm Num-
bers I have thewed you in Chap. I. concern-

ing the Extracion of the Square Root. Here foll?rws
: he
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The Ue of the Table of Sines and Tangents.

Any Angle being given in Degrees and Minutes,
how to find the Sine or Tangent thereof,

Let 27 Degrees, 10 Minutes be given to find the
Sine and Tangent thereof. Firft, in the Table of
Sines and Tangents, at the Head thereof feek for
27 ; and having found it, look down the firft Co-
lomn on the Left-hand under M, for the 10 Mi-
nutes, and right againft it, under the Title Siz.
ftands the Sine required, v72. 9,659517; alfo in
the fame Line under the Title Tang. ftands the
Tangent of 27°. 10, viz. g9,710282: But if the
Degrees exceed 43, then look at the Foot of the
Tables for the Degrees, and upon the Right-hand
Column for the Minutes; and right againft it you
will find the Sine and Tangent above the Title Size.
Tan. Thus, the Sine of 64 Degrees, so Minutes,
is 9,056034 ;. the Tangent thereof is 10,328037.

How to find the Co-fine, or Sine-Complement ;- the
Co-tangent, or Tangent-Complement of any given
Degrees and Minutes.

The Co-fine, or Co-tangent, is nothing more but
the Sine and Tangent of the remaining Degrees and
Minutes after’ Subtraction from go; thus, take 25
Degrees, 10 Minutes from go Degrees, oo Min.
there will remain 64 Degrees, 5o Minutes; the
Sine of which is, as before, 9,956684; and that
is the Sine-Complement of 25 Degrees, 10 Mi-
nutes,

But
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But the more ready Way to find the Co-fine, or
Co-tangent of any Number of Degrees given, is
to look for the Degiees and Minutes as before
taught, for Sines and Tangents; and right againit
it under Titles Co-fine and Co-tangent ; or above,
if the Degrecs exceed 45, you will find the Co-
fine or Co-tangent required: Thus the Co-fine of
30 Degrees, 15 Minutes, is 9,930431; the Co-
tangent of §8 Degrees, 10 Minutes, is 9,792974.

Any Sine or Tangent, Co-fine or Co-tangent being
grven, to find the Degrees and Minutes belonging
thereto.

This is only the Converfe of the former; for
you muft feek in the Tables for the Sine, &¢. given,
or the nigheft that can be found thereto, and right
againft it you will find the Miuutes and Degrees
over-head.  Let the Sine 8,742259 be given, right
againft it ftands 3 Degrees, 10 Minutes.

Remember that Multiplication is performed with
thefe Logarithm Tables by Addition, and Divifion
by Subtraction, If I were to multiply ¢ by 4, firft
I look for the Logarithm of 5, which is 0,698970
The Logarithm of 4 is 0,602060

PN

Added together, they make 1,301030

—— e

which 1,301030 I feek for in the Logarithm Tables;;
and right againft, under Title Num. flands 20, the
Product of 5 multiplied by 4.

M If
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If T were to divide 20 by 5, firft T look for the
Logarithm of 20, which, as above, is 1,501030
The Logarithm of 5 is 0,698970

After Subtraction remains 0,602060

———————

and the Number anf{wering to that Logarithm you
will find to be 4.

And thus by Addition and Subtracion the Rule
of Three is performed with the Logarithms, vzz.
by adding the two. laft together, and out of their
Produ& fubtracting the firft.

EXA4dMPLE.

If 15 give 32, what fhall 45 give?

The Logarithm of 15 is 1,176091
The Logarithm of 45 is 1,653212
The Logarithm of 32 is 1,505150
The two laft added together make 3,1 58;
Out of which I fubtra&t the firft, and g

there remains } 1,992271

]

Againft which 1,982271, I find the Number ¢6.
I anfwer therefore, If 15 gives 32, 45 fhall give g6.
This you moft obferve to do in the following
Cafes of Triaugles, always to add the fecond and
third Numbers together, and from their Product
to fubtra& the firft, the Remainder will be the
Logarithm Number, Sine, or Tangent of your
required Line or Angle.
Certain
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Certain Theorems for the better underflanding
Right-lined Triangles.

1. A Right-lined Triangle is a Figure compre-
hended within three f{trait Lines.
2. It is either Right-an-

gled, as A, having one right
Angle, which contains juft ~
9o Degrees, viz. thatat 4 ; / A 5

or elfe Oblique as B, which
confifts of three Acute An-

gles, neither of them fo :
great as 9o Degrees; or ,/ B\
which confifts of two A- / A\
cute Angles a}r]ld one Ob- 4
tufe, viz. as that D.

3. All' the three Angles //G\\
of any Triangle are equal - BN

to two Right Angles, or ,
180 Degrees; fo that one Angle being known, the
other two together are known alfo; or two being
known, the third is alfo known by fubtraGing the
two known Angles out of 180 Degrees, the Re-
mainder is the third Angle.

To know well what the Quantity of the Angle
is, take this following Demonftration.

Let ABCD be a Circle, whofe Circumference
is divided (as all Circles you muoft efteem {o to be)
into 360 equal Parts, which are called Degrees,
and each of thofe Degrees into 60 equal Parts
more, which are called Minutes: Now a Right-
angled Triangle is that which cuts off one fourth

M2 Part



164 Trigonometry.

Part of this Circle, viz. go Degrees, as you fee the
Triangle EF G to do.

An Angle that cuts off lefs than go Degrees, i
called an Acute Angle, as HEF.

G E1is an Obtufe Angle, becaufe the two Line
that proceed from E, take in between them more
than a quarter of the Circle,

A
//
7

4

B4 . o
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5. Every Triangle hath fix Parts, oviz. three
Sides and three Angles; the Sides are fometimes
called Legs, but moft commonly in Right-angled
-Triangles the bottom Line, as BC, 1s called the
Bafe, A C the Perpendicular, and the longeft Line
A B is called the Hypothenufe. The Sides are in
all in Proportion to the Sines of their oppofite An-
gles; fo that any three Parts of the fix being
known, the reft may ealfily be found.

6. When an Angle exceeds go Degrees, fubtra&
it out of 180, and work by the Remainder.

CASE L

In Right-angled Tridngles, the Bafé being given,
and the Acute Angle at the Bafe; bow to find the
Hypothenufé and the Perpendicular.

In the Right-angled Triangle ABC, there is gi-
ven the Bafe A B, which is

c
26 equal Parts, as Perches, <8
or the like; the Angle at L
A is alfo given, which is
30 Degrees: Now to find 4. pe— ‘%_B

the Length of the Hypo-
thenufe AC, fay thus:

~ As the Sine Complement of the Angle at A
is to the Logarithm of the Bafe 26,
So is the Radius or the Sine of goo
to the Logarithm of the Hypothenufe A C 30,

M 3 The
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The Sine Complement of 30 Degrees is 9,937531

The Logarithm of 26 is 1,414973
The Radius, or Sine of go® 10,000000
The two laft added together [1,414973

e e e e

Remains, after fubtracting the firft Numb. 1,477442

Which if you look for in your Logarithm Tables,
you will fird the nea eft Number anfwering thereto
to be 30 and fo long is the Hypothenufe requir'd.
Note in your Table, whe vou cannot find ex-
atly the Logarithm yoo lock for, you muit take the
neareft thereto, as in this Lmnﬂplc Itnd 1,477121
to be the neereft to 1,477442. Mauk alio, that
whereas 1 fay, As the Sine Cousplement of the An-
gle at A, &c. you may as well fay, As the Sine of
the Angle at C is to the Log. &c.  For the Angle
at A being given in a Right-angled Triangle, you
cannot be ignorant of the Angle at C. If you mind
the Rule above, that all the three Angles of a Tri-
angle are equal to two Right Angles, or 180 De-
grees ; for if you take the Right Angle at B go° and
that at A 309 both Erown, and fubtract them out of
180, there remains only 60° for the Angle at C.
But in pirfuance of our Queftion,

Heow to find the Perpendicular.

As the Sine of the Angle ACB 6o°
is to the Log. of the Bafc 26 AB;
So is the Sine of the Angle CAB 300
to the Log. of the Perpendicular CB 135.
Note,
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Nore, When I put three Letters to exprefs an An-
gle,the middlemoft Letter denotes the angular Point,

The Sine 60 degr. is 9,937531
The Log. of the Bafe 26 AB is 1,414973
The Sine of 30 degr. is ~9,698970

The two laft added 11,113943

From which fubtraé the firft,and remains 1,176412
The neareft Number anfwering to which is 13,

which is the Length of the perpendicular Line
CB.

Or otherwife ; the Hypothenufe being firft found, viz.
A C 30 you may find the Perpendicular thus : :

As the Sine of the Right-an.CBA or Rad.10,c00000
is to the Log. of the Hypoth. A C 30 1,477121
So is the Sine of the Angle CA B 30 deg. 9,698970

e T ——

to the Log. of the Perpendicular 15 11,176091

CASE IL
The Perpendicular and Angle ACB being given, to
Jfind the Bafe and Hypothenufe.

Let the Perpendicular be CB 13, as before the
Angle A CB 60 deg. to find the Bafe, work thus:

———————— e,

"G‘
6
,«ﬂ"’“{ 3
o
A - B

M 4 As
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As the Co-fine of the Angle ACB

is to the Logarithm of the Perpendicular BC 15 ;
So is the Sine of the Angle ACB

to the Logurithm of the Bafe AB 26.
The Co-fine of the Angle ACB 60°, is 9,698970
The Logarithm of CB 15 is 1,176091
'The Sine of the Angle ACB 6o, is 0,937531

11,113622
The neareft Log. anfwering to 26, is  1,414652

For the Hypothenufe.

As the Sine Complement of the Angle A CB 60°
is to the Log. of the Perpendicular CB 13,

So is the Sine of the Angle ABC, or Radius goo,
to the Log. of the Hypothenufe 300°.

The Co-fine of the Angle ACB is 9,698970

The Log. of the Perpend. CB 15 is 1,176091

The Radius 10,000000

The Log. of the Hypothenufe 30 1,477121

Or otherwife thus 5 the Bafe being firft found, to
Sfind the Hypothenule.

Aé the Sine of the Angle A C B 60° 9,937531
is to the Log. of the Bafe 26 1,414973

So 1s Radius 10,000000

to the Log. of the Hypothenufe (30) 1,487442

CASE
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CASE IL

The Hypothenufe, and either of the Acute Angles
given, to find the Bafé and Perpendicular.

AL 2y

Let the Hypothenufe be AC 30;
The Angle CAB 30.

To find the Bafe A B, work thus :

As the Sine of the Right Angle CBA
goo, or Radius ™ }

is to the Log. of the Hypoth. AC 30 1,477121
So is the Co-fine of the Angle CAB 30 9,937531

10,000000

to the Log. of the Bafe AB (26)  11,414652

Do find the Perpendz'cdlar BC, work thus.

As the Sine of the Right Angle}
CBA go°, or Radius 10,000000
is to the Log. of the Hypoth. AC 30 1,477121
8o is the Sine of the Angle CA B 30 9,698970

to the Log. of the Perpend. (15):-- -:1‘*’1-,-};76%:;1‘"

Or
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Or otherwife 5 the Bafe being found, to find the Per-
pendicular thus.

As the Co-fine of the Angle CA B 300 9,937531
is to the Log. of the Baf: AB 26 1,414973
So is the Sine of the Angle CAD (30°) 9,698970

11,113943

————e et ey

to the neareft Log. of the Perpend.(15) 1,176412

——

CASE 1V.

The Hypothenufe and Bafe being given, to find the
two Acute Angles, viz. ACB, and CAB,

Let AC, the Hypothenufe, be 300,
A B the Bafe 26, and the Angle A CB required.

30

o s

As the Logarithm of the Hypothenufe A C 30,
is to Radius, or the Sine of the Angle CBA go;
So is the Logarithm of the Bafe A B 26,
to the Sine of the Angle A CB 6o.
The
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The Operation,
The Log of the Hypothenufe AC 30is 1,477121

The Radius 10,000000
The Logarithm of the Bafe A B 26 1,414973

The Sine of ACB the Angle requir’d, 60° 9,93 72_3-;;

For the Angle C A B, work thus.

As the Log,. of the Hypothenufe A C 30 1,477121
is to the Radius go, 10,000000
So is the Logarithm of the Bafe AB 26 1,414973

to the Co-fine of the Angle requird 30 9,9378 52

——— —————

CASE V.

The Hypothenufe and Perpendicular being given, to
JSind the Angles and Bafe.

¢ TheHypothenufal is 30.
T The Perpendicular 13.

y; y ABCaRight Angle,

.A./ B

Now
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Now to find the Angle at A, work thus.

As the Log. of the Hyyothenufe AC 30 1,477121
to the Radius 10,000000

So is the Log. of the Perpendicular 15 CB 1,176091

to the Sine of the Angle at A 30 9,698970

St et gt wa———y

To find the Angle at C, work thus.

As the Logarithm of the Hypothenufe A C 30

is to the Radius go,
So 1s the Logarithm of the Perpendicular BC 15

to the Co-fine of the Angle A, which is the

Angle C 6o.

Laftly, To find the Bafe, work as you were
taught in Cgfe 2.

Here note, That any two Sides of a Right-
angled Triangle being given, the third Side may be
found by Extraction of the Square Root.

EXAMPLE.

In the Right-angled Tri-
Py *  angle A, let the given Bafe be
A B85 20, the Perpendicular 15, and

' the Hypothenufe required.

- Square the Bafe 20, or mul-
tiply it by itfelf, and it makes 400: Square alfo
the Perpendicnlar 15, and it makes 225 ; add the
two Squares together, and they make 625; from
which Sum extra&t the Square Root, which Root

is
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is the Length of the Hypothenufal, w:z.

255 but if the Hypothenufal, and either 20

of the other Sides be given to find the 625(25
third, you muft {ubtract the lefler Square 45

out of the greater, and the Root of the
Remainder is the Side required. As for Example;
the Hypothenufe 25 is given, and the Bafe 20, to
find the Perpendicular multiply the Hypothenufe
in itfelf, and it makes 625
Multiply the Bafe in itfelf, and it makes 400

Which 400 fubtra from 62 5, there remains 2235

"The Root of which is 1 5, the Perpendicular requir'd.

CASE VL
Of Oblique-angled Plain Triangles.

"Two Sides of an Oblique Triangle being given,
and an Angle oppofite to either of the Sides, how
to find the other two Angles and the third Side.

In
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In the Triangle ABC there is given the Side A B
- 40, the Side BC 32;

The Angle at A 40 Degrees,

And the Angle at C is required.

Note, That in Oblique Triangles the fame Rule
holds good as in Right-angled Triangles, vzz. That
the Sides are in fuch- Proportion one to another, as
the Sines of their oppofite Angles.

As the Logarithm: of the Side BC 32 1,505150

is to the Sine of the Angle A 40, 9,808067
So is the Logarithm of the Side AB 40 1,602060

———————— iy

11,410127

To the Sine of the Angle at C 530 : 2@904977

To find the Angle at B.

Add the two known Angles together, wsz. that
at A 4o, and that at C 53.28, and they make g3
Degrees, 28 Minutes; which fubtracted from 180
Degrees, leaves 86 Degrees, 32 Minutes, which is
the Angle at B. '

Laflly, to find the Line A C, [ay,

As the Sine of the Angle A 40 9,808067
is to the Logarithm of the Side BC 32 1,5051 350
So is the Sine of the Angle 86° : 32 9,999204

————— e remrinn,

11,5043 54

———

to the Log. of the Side A C requird 50 1,69628~

e U

Note,
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Note, Though the neareft whole Number an-
fwering to the Logarithm 1696287 be 50; yet if
you go to Fra&tions, the Length of the Line A C
is but 49 +%%.

CASE VIL

Tawo Angles being given, and a Side oppofite to one
of them, to find the other oppofite Side.

In the foregoing Triangle there is given the An-
gle A 40 Degrees, the Angle C 53 Degrees, 28
Minutes ; alfo the Side AB 40: To find the Side
B C work thus:

As the Sine of the Angle C 57 : 28 9,904992

is to the Logarithm of the Side A B 40 1,602060
So is the Sine of the Angle A 40 9,80806%7

11,41012%

to the Log. of the Side BC, neareft 32 1,505135

CASE VIL

Two Sides of a Triangle being given, with the Angle

contatned by them, to find either of the other
Angles. '

B
G
&m
Ao ED
A 400 b\ﬁ‘z

In
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In the Triangle ABC
there is given the Side A B 197,

The Side A C 500,

The Angle at A 40 Degrees;

Now to find either of the other Angles work thus:

As the Log. of the Sum of the 2 Sides 627 2,843233
is to the Log, of their Difference 303 2,481443

So is the Tang. of the half Sum of the 8
two oppofite Angles 70 Degrees  § 19439934

e

: 12,920377
to the Tangent of 5o degr. 4 min.  10,077144

Which 50°. 4/. added to the half Sum of the two
unknown Angles, v7z. 70°. makes 120°, 4/. which
is the Quantity of the Angle at B; alfo taken from
7o, leaves 19°. 56/, which is the Angle at C.

CASE IX.
Three Stdes of an Oblique Triangle being given, to
find the Angles. '
A 13 [

You muft divide your Oblique Triangle into two
Right-angled Triangles, thus:

In
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In the Triangle ABC

The Side AC is 50
The Side AB ;
The Side BC 20
The Sum of the two lefler Sides ;(:
The Difference of the two lefler S%des ;g

As the Log. of the greateft Side AC 50 1,698970
is to the Log. of the Sum of the 8188
two leffer Sides 56 I,7401

So is the Diff. of the two lefler Sides 16 1,204120

2,952308
to the Log. of a fourth Number 18  1,253338

Subtract this 18 out of the greateft Side A C 50,
and there remains 32 ; the half of which, viz. 16,
is the Bafe of the lefler Right-angled Triangle, and
the Remainder of the Line AC, viz. AD 34, is
the Bafe of the greater Right-angled Triangle, into
which this Oblique Triangle is divided.

And now of either Right-angled Triangle BD C,
or BD A, you have the Bafe and Hypothenufe gi-
ven to find the Angles; which you muft do as you
were before taught, Cafe IV.

Note, That you may better and eafier find the 4th
Number, for dividing an Oblique-angled Triangle
into two Right-angled Triangles by Vulgar Arith-
metick, than by the Tables of Logarithms, thus:

N Square
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Square the three given Sides, add the two greater
Squares together, and from that Sum fubtract the
leffer ; half the Remainder divide by the greater
Side, the Quotient will be the Bafe of the greater
Right-angled Triangle.

EX AMPLE.

In the foregoing Triangle, the Square of the great-
eft Side AC 50, is _ 2500
The Square of the Side A B 36, is 1296

——

Added together, make 3796

Smp—

From which fubtra&t the Square of the}

leaft Side. 400

Remains 3396

——

The half 1698

—

Which 1698 divide by 50 the longeft Side, the
Quotient is 33 %, the Bafe of the greater Right-
‘angled Triangle, viz. A D+ and that being fub-
traed out of 50, leaves 16 +% for the Bafe of the
{maller Right-angled Triangle, viz. D C.

CASE
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CASE X

The three Sides of an Oblique Triangle being given,
bow to find the fuperficial Content without knowing
the Perpendicular.

From half the Sum of the three Sides fubtra®
each particular Side. . Add the Logarithms of the
three Differences, alfo the Logarithm of half the
Sum of the three Sides together. Half the Total
is the Logarithm of the Content required.

In the foregoing Triangle, the Sides are 5o, 36,
20, their Sum is 106 ; the half Sum 53.

The Differences between the half Sum and each

particular Side, are 3 Log. 0.477121

17 1.230449
33 1.518514
The half Sum 53 1724276

Total added 4.950360

——— .

The Half 2475180

The Number anfwering to that Log. is 298,
which is the Content of the Triangle required.

By Vulgar Arithmetick thus.

Multiply the firft Difference by the fecond, that
Produ& by the third, that Produ¢t by the half Sum.
Laftly, Extra& the Square Root, and you have the

N 2 fuper-
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fuperficial Content. So 3 multiplied by 17 makes
51; which multiplied by 33, makes 1683 ; that
multiplied by 53, the half Sum makes 89199 ;
the Square Root of which is 298, the Content re-
quired.
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CHAP XuL
Of Heights and Diflances.

How to take the Height of a Tower, Steeple, Tree,
or any fuch thing.

ET AB be a Tower, whofe Height you
would know.

Firft, At any convenient Diftance, as at C,
place your Semicircle, or what other Inftrument
you judge moft fit for the taking an Angle of Alti-
tude, as a large Quadrant, or the like, and there
obferve the Angle ACB. But to be more plain,
place your Semicircle at C; and having turn’d it
down by a Plumb, make it ftand horizontal;
which it does when a Plummet-line fix'd to the
Centre falls juft upon go deg. (in fome Semicircles
there is a Line on the Back-fide of the Brafs Limb,
on purpofe for the fetting it horizontal.) Then
(firft ferewing the Inftrument faft) move the Index
up and down, till through the Sights you efpy the
top of the Tower at A; fee then what Degree upon
the Limb are cut by the Index, which let be 58,

fo
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fo much is your Angle of Altitude. Meafure next
the Diftance between your Inftrument and the
Foot of the Tower, wiz. the Line CD, which let

be 25 Yards; then have you all the Angles given,
(admitting the Angle of the Tower makes with the
Ground, wiz. d to be the right Angle) and the
Bafe to find the Perpendicular AB; which yon
may do, as you were taught in Cafe 1. of Trigono-
metry : For 1f you take 58 from go, there remains
32 for the Angle at A. Then fay,

N3, As

TR A
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As the Sine of the Angle A 32 0,724210
is to the Log. of the Bafe CD 25 1,397940
So isthe Sine of the Angle C 58 9,928420

to the Log. Heighth of the Tower ]
AB,or rather A D, 40 Yards }' 11,326360

ety

1,602150

To this 40 Yards you muft add the Height of
vyour Inftrument from the Ground; or, which is
better, look through your fixed Sight to the Tower,
and mark where your Sight falls upon the Tower,
and meafure from that Place to the Ground, which
add to the former Height found. In this Way of
taking Heights, the Ground ought to be very level,
or you may make great Miftakes. Alfo the Tower
or Tree fhould ftand perpendicular: Or elfe you
muft meafure to fuch a Place, where a Perpendi-
cular would fall if let down; as AB is not a Per-
pendicular, but AJ; therefore meafure the Di-
ftance C4 for your Bafe,

This you may plainly underftand by the forego-
ing Figure; for if ftanding at C, you were to take
the Height of the Tower and Steeple to E, the
Angle ECB is the fame as the Angle at ACB;
and if 'you meafure only CB or CD, you will
make the Height FE the fame as'D A; which by
the Figure you plainly perceive to be a great Error:
therefore to take the Height F E, yeu thould mea-
fore from C to F, ' ' '

How
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How to take the Height of a Tower, &c. when you
cannot come nigh the Foot thereof.

In the foregoing Figure, let A B be the Tower;
and fuppofe CB to be a Moat, or fome other Hin-
drance, that you cannot come nigher than C to take
the Height. Therefore at C place your Inftrument,
and take (as before) the Angle ACB 58 deg. Then

o backwards any convenient Diftance, asto G, there
alfo take the Angle AG B 38 deg. This done, fub-
tra& 58 from 180, fo have you 122 deg. the Angle
A CG. Then 122 and 38 being taken from 180,

remain 20 for the Angle GAC., The Diftance
G C meafured, is 26.  Now by Trigonometry fay,

As the Sine of the Angle A 20 0534052
is to the Log. of the Diftance GC 26 1414973
So is the Sine of the Angle G 38 9789342
v

to the Log. of the Line A C 47 1,670263

Again, T

As Radius the Right Angle B 10,000000
is to the Log. of the Line A C 47 1,672098
So is the Sine of the Angle C 58 9,928420

——

* to the Log. Height of the Tower}

40 Yards 11,600518

But ill, as I told you before, the Ground is
underftood to be level. However, if it be not,
1 will thew you,

N 4 ‘ How
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How to take the Height of a Tower, &c. when the
Ground either rifeth or falleth.

A B is the Tower, CB the Hill whereon you are
to take the Height of the Tower; plant your Se-
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‘micircle in any Place of the Hill, as at C; then
turn it down, and make it ftand horizontal, as be-
fore directed, the Diameter then pointing to 4 of

the
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the Tower, turn the moveable Index to A, and
take the Angle A C4; which let be 19 Degrees, 30
Minutes, Take alfo the Angle /CB, whichis 45
Degrees, 3o Minutes; meafare alfo the Diftance
CB 56 Yards; take 19 Degrees, 30 Minutes, out
of go Degrees, o Minutes, there remains 70 Degrets,
30 Minutes, for the Angle at A ; then fay,
As Sine 70° : 30/ 9974346
is to the Diftance CB 56 Yards, Log. 1748188
So are both the Angles at C 19 30, and
45 30’ Vi, 65% o! Sine 93 } 9957276

11706464

. it Gt

to the Height of theTower 54 Yards,Log. 1,731118

To take this at two Stations, without approaching
the Foot of the Tower, is no more than what has
been {aid before ; for if you take your Angles at C,
and then meifure to F, and there in like manner as
before, take your Angles again, thereby you ‘may
find all the Angles, and the Line AF; then fay,
As the Sine of the Angle ABF

is to the Logarithm of the Line F A,

So is the Sine of the Angle AF B
to the Logar. of the Height of the Tower A B.

Of Diftance.

Although I have before thewed how to take Di-
ftance by furveying a Field at two Stations, yet
fince it feems naturally to come in here again, I
will give you one Example thereof: Suppofe this
following Figure to be a Piece of a River, and you

meafuring
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meafuring along one Side of it, would as well
know the Breadth of it, as alfo make a true Plot
thereof, by putting down what remarkable Things
are feen on the other Side.

Beginning at ® 1, the firft Station, caufe one of
your Affiftants to go to the next Bend of the River,
as ® 2, and there fet up a Mark for yon ; then fee
what Angle from the Meridian ® 1, ® 2 makes,
which let be N. 6 deg. W.: Alfo feeing fuveral
Marks on the other Side of the River, ‘taking their
Bearings, as the Houfe A, which ftands upon the
Bank, and is a good Mark ; for the Breadth of the
River bears N. W. r2 deg. the Wind-mill B up in
the Land bears N. W. 40 deg. the Tree C by the
Water-fide bears N. W, 17 deg. All this note down
in your Field-Book, and meafure the Diftance @ 1,
® 2, 18 Chains, 20 Links, After this, coming to
® 2, fee how the next Bend of the River bears from
you, viz. ® 3; whichis NV E, 15 deg. See alfo how
the Houfe A there bears from you, vz, S. W, 20
deg. the Wind-mill S. W. 5o deg. the Tree N. W,
77. Alfo as you are going forward, if you fee any
thing more at this fecond Station, taking the Bear-
ing thereof, as a noted Houfe D up in the Land
bears N. W. 280, and a Church E clofe by the Ri-
ver’s Brink N. W, g40. Meafure the Diftance 2, 3,
and placing your Infirument at 3, the Church bears
from you IN. W. 88 deg. The Houfe up in the Land
D you cannot fee for the Charch, therefore let it
alone for the next Station. But here you may fee
forward a little Village F, the firlt Houfe whereof
bears from you N. W. 32 deg. Meafure the Di-
ftance 3, 4, and planting your Inftrument in 4, the
firft Houfe of the Village I bears from you S5, W.

32
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30 deg. and the Houfe D, which you could not
fee at the third Station, §. W. 240. Having put
down all thefe things in your Field-Book, it will
look thus:

© 1 N. W, 62 18 Chains, 20 Links.
%A Tree upon thc Brmk of the River bears

N. W. 17°. o0’
A Wind-mill up in the Land N. W. 400. 00’
AHoufe upon theRiver-Bank N. W. 20, 00",

o

© 2 N. E. 15°. 18 Chains, 10 Links. .

The Tree N. W. 770, ) Thefe look back to

The Houfe 5. W. 200, % the Obfervation

%Thc Wind-mill S. W. 50°) of @ 1.

A noted Houfe far up in the
Land N. W, 28e,

%A Church upon the River’s-%
Bank N. W. 4o.

© 3 N. W. 150, 20 Chains, 5o Links. »
%The Church bears N. W. 88° Thefe look back to

Forward Obferva-
tions.

The noted H. cannot be feen.§  the Ob. of ® 2.
The End of a little Village.7 A forward Obferva-
N.W. 328 tion.

© 4
The End of the little Village.
5. W. 32.( Thefe refpet @ 3
The Houfe refpeCting ® 2 in(  and © 2.
the Land. . S. W. 240,

To protract this, draw the Line N. S. for a Meri-
dian, and laying your Protracor upon it, the Centre
thercof to ® 1; againft N. W. 6, make a Mark for
the Line that goes to ® 2 : Alfo againft N, W. 17.
make a Mark for the Tree, and againft 40 and 52,

for
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for the Wind-mill and Houfe. Then from ® 1
through thefe Marks, draw the Lines @ A] @ B,
®C, ® 2, :

Secondly, Take from your Scale 18 Ch. 20 Lin.
and fet it off upon the Line ® 2, which will reach
to ® 2. There lay again the Centre of your Pro-
traftor, the Diameter thereof parallel to the Line
N. S.; and make Marks, as you fee in the Field-
Book, againft N, E. 15. N.W. 77, §, W.20.5. W,
5o, N. W, 28, N. W. 40. and through thefe Marks
draw Lines. The firft Line dire@s to your third
Station, the fecond Line N. W. 77. dire@s you to
the Tree C upon the River's Bank; for that Line
cutting the Line ® 1 C, fhews you by the Inter-
fetion where the Tree ftood, and alfo the Breadth
of the River. Alfo the Line 8. W. 20. cuts the Line
from the firft Station N. W. 52. in the Place where
the Houfe A ftands upon the Bank of the River.
If therefore you draw a Line from A to C, it will
reprefent the farther Bank of the River. And fo
you may proceed on Plotting, according to the
Notes in your Field-Book ; and you will not onl
have a true Plot of the River, but alfo know how
far the Wind-mill B, and the Houfe D, ftand from
the Water-fide.

How to take the Horizontal Line of a Hil.

When you meafure a Hill, you muft meafure the
Superficies thereof, and accordingly caft up the
Contents. But when you plot it down, becaufe
you cannot make a Convex Superficies upon the
Paper, you muft only plot the Horizontal or Bafe
thereof; which you muft fhadow over with the
Refemblance of a Hill, that other Surveyors, when

they
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they apply your Scale thereto, may not fay you
were miftaken. And you may find this Horizon-
tal or Bafe-Line after the fame manner as you have
been taught to take Heights,

For fuppofe ABCD a Hill, whofe Bafe you
would know. Plant your Semicircle at A, and
caufe a Mark to be fet up at B, fo high above the

top of the Hill, as the Inftrument ftands from the

Ground at A; and making your Inftrument hori-

zontal, take the Angle BA D ¢8 deg. Meafure the

Diftance AB 16 Chains, 8o Links; then fay,

As Radius 10000000
is to the Line AB 16 Ch. 8o Lin. 3225309

So is the Sine Complement of A 580 9724210

to Part of the Bafe AD 8 Ch. 9o Lin. 12,949519

But if you have occafion to meafure the whole
Hill, plant again your Inftrument at B, and take
the Angle CBD, which let be 46 deg. Meafure
alfo the Diftance B C 21 Chains; then fay,

As
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As Radius ‘ 10000000
is to the Line BC 21 Ch. o Lin. (Log.) 1322219
So is the Sine of the Angle CBD 46 9856934

——,
————

to the Part of the Bafe DC 15Ch. 11L. 11,179153

Which 15. 11. added to 8. go. makes 24 Chains,
1 Link, for the whole Bafe AG; which is to be
plotted, and not AB and B C; although they are
to be meafured to find the Content of the Land.

I mentioned this Way, for your better under-
ftanding how to take the Bafe of Part of a Hill ;
for many times your Survey ends upon the Side of
a Hill. But if you find you are to take in the
whole Hill, you need not take altogether fo much
pains as by the former Way. As thus: Take, as
before, the Angle A 58 deg. Meafure alfo AB.
Then at B take the whole Angle ABC ~§ deg.
Subtract thefe two from 180 deg. remains 44 for
the Angle at C; then fay,

As the Sine of the Angle C 44

is to the Log. of the Side A B,

So is the Sine of the Angle ABC

to the Log. of the Bafe A C.

How to take the Shoals of a River’'s Mouth, and
Plot the fame.

Meafure firft the Sea-coaft on both Sides of the
River’s Mouth, as far as you think you fhall have
occafion to make ufe thereof; and make a fair
Draught thereof, putting down every remarkable
thing in its true Situation, as Trees, Houfes, Towns,
Wind-mills, &¢, Then going out in a Boat to fuch

Sands
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Sands or Rocks as make the Entrance difficult, 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 eafily, upon the
Plot before taken, draw Lines which fhall interfe&t
each other at every confiderable Point of the Sands,
whereby you may truly prick out the Sands, and
give good DireCtions either for laying Buoys, or
making Marks upon the Shore for the Direction of

Shipping.
EXAMPLE.

Suppofe the following Figure to be a Piece of fome
Sea-Coaft. Firft, I make a fair Draught of it, with
the Mouth of the River as far up as there is occafion,

utting down every remarkable thing, as you fee
here, all but the Rocks and Sands excepted, which
Iam now going to thew you how to take. Goina
Boat down the River, till you find the Beginning of
the firft Sand A, as at 2, and there take a Sight, to
the Red-Houfe, which let be S. W, 86 deg. alfo to
the Tree, which is S. E. 6 deg. To plot which, draw
Lines quite contrary to your Obfervations; as from
the Red-Houfe draw a Line N. E. 86. and from the
Tree 2 Line N. W, 6 deg, which two Lines will in-
terfe& each other in the Point ¢, which fhews you
the Beginning of the Sand-A. Row along the fame
Sand, founding as you go, till you find it have a con-
fiderable Bending, and there take again two Obfer-
vations, as before, and protract them too, when
you come 2-fhore, in like manner. The like do at the
Bending of every Sand, till either you come rourlld

the
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the Sand, or come to the Place where it

‘the Shoar,

joins wi

It
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It would be too tedious for you, and troublefome
for me, to give you all the Obfervations, -1 having
already in this Treatife fo often defribed the fame
thing before; therefore I will méntion only one
Place of Obfervation more, which Ljudge fufficient.
In the Sand C, 1 find the Beyd (2), and there, as I
fhould do-at all the reft, I take two Obfervations to
fuch things on the Shoar as are moft ¢on fpicuous un-
to me, vz. Firft, to the B#a€on, which bears from
me S.W. 2 5 deg. Secondly, to the Wind-mill, which
bears from me N.W. 40 deg. Now aftér I have taken
the other Angles or Bends of that Sand, and am come
horhe, I draw a Line from the Beacon oppofite to
my Obfervation S.W. 2 5 deg. viz. N E. 25 deg, Al-
fo from the Wind-ihill I draw a Line S. é 40 deg,
Now where thefe two Lined interfect each other, as
they do at 2, T mark for.one Point of the Sand C,
In like manner as I did this, I obferve and protract
evety Line of the Sahd C, and of all tlie other Sands
and Rocks, be there ever o many; and fo will
you have a fair Map, fitting for Seamens Ufe.

" Now to give :DireCtion for Seamens coming in
here, draw a Line through the middle of the South
Channel, which Line will cut both the Church and
Wind-mill; {o that if a Ship coming from the South-
ward, bring the Charch and Wind-mill both into
on¢, and keep fhiem (o, (he may boldly run in, till
fhe brings the River’s Mouth fair open, and then
fail up the Rivér. Likewife coming from the North-
ward, muft bring the Tree and Beacon both ‘into
one, and keep them fo till the River's Mouth is fair
open. Butleft they fhou}d miftake, and run upon
the Ends of the Sapds A or B, it would be neceflary
that a Mark was fet up behind the Red-Houfe. in a
frait Line ‘with the middie of the River,. a5 % ’
Sonen
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Then a Ship coming from the Southward; or
Northward, let her keep her former Marks both in
.one, till fhe bring the Red-Houfe and £ both in
orie; and then keeping them fo, run boldly up the
River, till all Danger is paft. I have put down this
‘Wind-mill and Beacon, not'as if fuch good Marks
would always bappen; but to fhew you how to
place Marks, or lay Buoys if it be required. - _
" You muft mind, after you bave taken all the
Sands, to take the Sounding alfo.quite’ crofs the
Channels, all up and down, and to put them dowh
accordingly ;. the beft time of doing which, is at
Low-Water in Spring-Tides.

How to know whether Water tay be made to run
Srom & Spring-head to any appointed Place.

For this Work, the Diameter of the Semicircle is

a little too fhort; however, an indifferent Shift may
be made therewith ; but it is better to get a Water-
level, fuch as you may buy at the Inftrument-Ma-
kers; with which being provided, as alfo with two
Afliftants, and each of them with a Staff divided
into Feet, Inches, and Parts of an Inch, go to the
Spring-head ; ‘and caufing your firft Affiftant to
ftand there with his Staff perpendicular, make. the
other go in a right Line towards the Place defigned
for bringing the Water any convenierit Diftance, as
100, 150, or 200 Yards, and there let him ftand,
and hold his Staff perpendicular alfo. Then fet your
Inftrament nigh the Mid-way between 'em, making
it ftand level or horizontal ; and look through the
Sights thereof to your firft Affiftant’s Staff, he
moving & Piece of white Paper up and down the
Staff, according to the Signs you make to him, - till
throogh the Sights you efpy the very Edge of the
' ' Paper.
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Paper. Then by a Sign make him to underftand
that you have done with him; and let him write
down how many Feet, Inches and Parts the Paper
refted upon. Alfo’ going to the other End of your
Level, do the fame by the fecond Affiftant, and let
him write down alfo what Number of Feet, &e. the
Paper was from ‘the Ground. This done, -let your
firft Affiftant come to the fecond Aﬂiﬂants Place,
and there let him again ftand with his Staff; and let
the fecond Affiftant go forward roo, 200 Yards, . as
before; and placing yourfelf and Inftrument in the
midft between- them, take your Obfervations alto-
gether as before, and let them put them down in
like manner. -And fo muft you do till you come to
the Place whereto the Watér is to be conveyed.
Then examine the Notes of both your Affiftants,
and if the Notes of the fecond Affiftant exceed
that of the firft, you 'may be fure the Place is lower
that - the Sprmg-head and that therefore Water
may be well conveyed. But if the firft’s Notes ex-
ceed- the fecond’s, you may conclude it 1mpoﬁ'1ble
without Engines, or the like.

The firft Afliftant’s Note, Tht fecond Aﬂi&ant s Notc

Stat. Feet. Inch. Parts. SFat Feet. Inch. _Parts .
O 1 4 3. 5 O 14 3 1
(O 12 4 2 Gz 4 6 3
®©3 3 5 1 ©3 . 9 =z 4
20 o' 8 28 i 8

Here you may fee the fecond ‘Afliftant’s Note ex-
ceeds the firft, 8 Foot, 1 Inch ; which is enough to
bring the Water with a ﬁrong Current, and to
make it alfo rife up 6 or 7 Foot in the Houfe if
occafion be; for fuch as have written of this Mat-
ter,” allow but 4 Inches and % Fall in a Mile to
make the Water run, ATABLE
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A Table of Northing or Southing, |

I Deg. 2 Deg. 3 Deg.

15 ~ < o
FIN SIEW - PIN S[EW =N S|EW
1l 1.0] .0 1] 1.0] .o 1l 1.0] .1
2l 2.0 .0 2| 2.0} .1 2| 2.0} .1
3l 3.0 .o 3l 3.0 .1 3l 3.0] .1
4l 4.0 .1 4} 4.0 .1 4l 4.0 .2
5| 5.0 .1 ° 51 5.0 .2 5 5.0f .2
6] 6.0f .1| 6| 6.0 .2 6l 6.0 .3
71 7.0l .1 7t 7.0 .2| 7 7.0 -4
8| 8.0 .1 8 8.0 .3 8| 8.0 .4
9| 9.0 .2 9l 9.0, .3 9 9.0 .5
.10} 10.0| .2 1010.0] .3 10/10.0] .5
20| 20.0! .4 20|20.0, .7 20/20.0} 1.0
30| 30.0] .5 30/30.0] 1.0 3030.0; 1.6
40| 40.0] .7 40}40.0] 1.4 40140.0] 2.1
50| 50.0] .9 50]50.0| 1.4 50i50.0] 2.6
60| 60.0] 1.1 60l60.0| 2.1 6059.9| 3-1
70l 7o.0l 1.2 70|70.0| 2.4] 7069.9] 3.7
80| 80.0} 1.4 80|80.0| 2.8 8¢:79.9| 4.2
1 90[ go.0| 1.6 9ol8g.9| 3.1 9089.9| 4.7
100(100.0| 1.8 100/g9.9{ 3.5 10099.9| 5.2
OIE WN S SEWN S DEWN S

a = =
89 Deg. 88 Deg. 84 Deg.




Eafling or Wefting. ’}

4 Deg. - 5 Deg. [ 6 Deg.
g = 'cgN |
»IN S[EW HIN SEW HIN S[EW
I| 1.0 g 1l 1.0 I 1§ 1.0 .I
2| 2.0[ .I 2| 2.0 .2 2] 2.0f .2
3l 3.0 .2 3 3:9 -3 31 3-01 -3¢
4 4.0 -3 4 49 -3 4] 4-0f .41
5 5.9 -3 51 50 .4 51 5-0f -5
6| 6.0 .4 6{ 6.0] .z . 6} 6.0 .6
7700 .5 71 7.9 -6 71 7.0 .7k
8| 8.0 .6 gl 8.0 .7 8} 8.0 .8
9| 9.0 .6 gl 9-0f .8 9 8.9} .9
1ol10.0 .7 .| rojto.o] .9 1ol 9.9} 1.0
20[20.0 1.4 20[20.0; 1.7 20]19.9} 2.1
30]29.9} 2.1 3029.9] 2.6] . | 3029.8; 3.1
40|39-9] 2.8 40)39-8| 3.5 40(39-8} 4.2
50149.9} 3.5 5049.8] 4.4 50(49.7} 5.2}
60|56.9| 4.2 6059.8] 5.2 60l59.7| 6.3
70l69.8{ 4.9 7069.7| 6.1 70169.6] 7.3}
80[79.8| 5.6 8079.7} 7.0 80}79.6] 8.3
90|89.8 6.3 90[89.7 7.9 90[89.5 9.4
100[99.8{ 7.0 100{99.6 8.7 100{99-5{10.4.
SIEWIN S CEWN S YEW|N S
& =) &
86 Deg. 85 Deg. 84 Deg,




A Table of Northing or Southing,

7 Deg. 8 Deg. -9 Deg.
o | > o |

- BN SEW PN SEW PN SEW
1] I.C +F I] 1.C .1 1l 1.0 .2
.2l 2.0 .2 .2l 2.0 .3 2| 2.0] .3
. 3] 3.0 .4 3! 3.0 .4 3] 39 .5
. 4] 4.0 .5 4, 4-C .6 4| 4.0 .6
. 5 5.0 .6 $ 50 5.0 .7 "5| 50, .8
. 6] 6.c] . '6i 5.9 .8 6] 5.9, .9
7] 6.g] .8 7 6.9| 1.0 71 6.9 I.x
. 8} 7.9} 1.9]. -8 7.9| 1.1 8 7.9, 1.3
. 9] 8.9 1.1 9] 8.9| 1.3 9 8.9 1.4
10 9.9{ 1.2 10| 9.9| 1.4 10| 9.9 1.6

20[19.9| 2.4 20|19.8} 2.8 20119.8 3.1

30[29.8| 3-71 * | 30[29.7} 4.2 30(29.6{ 4.7

4939.7| 4-9 40|39.6 5.6 4039.5| 6.3
50149-6| 6.1 50l49.5| 7.0 5049-4| 7.8

60l59.6] 7.3 60|59.4| 8.3 6059.8] 9.4

70169.5| 8.5 70[69.3] 9.7 70,69.7]10.9

80j79.4] 9.8} 80}79.2|11.1 80)79.0|12.5

990J89.3j11.0 9089.1}12.5 90/88.9114.1

100/99.3l12.2 100{99.0{13.9 100{98.8{15.6
SEWN S QEWN S SEW(N S

= B 2
83 Deg. 82 Deg.‘ 81 Deg.




Eafting or Wefling.

10 Deg. 11 Deg, 12 Deg.
9 ) ' .~
=N SIEW FIN SIEW ZIN SEW
= =3 2 :
8 q &
-1 1.0 .2 -1} 1.0 .2 . 11..1.0f 1 2
2f 2.0| .3 . 2| 2.0f .4 2| 2.0 .4
3| 3.0 .5 3l 2.9 .6 3l 2.9] - .6
41 391 -7 4| 3.9] .8 4 3.9] .8
- 5| 491 9 5l 49 .9 5 4.9 1.0
6| 5.9| 1.0 6] 59| 1.1 6| 5.9 1.2
7| 6.9} 1.2 7| 6.9| 1.3 71 6.9 1.5
8/ 7.9| 1.4 8| 7.8] 1.5 8 7.8] 1.7
g 8.9| 1.6 g| 8.8 1.7 9| 8.8 1.9
101 9.9| 1.7 10| 9.8] 1.9 10| 9.8} 2.1
2019.7) 3.5 2019.6| 3.8 20{19.6] 4.2
30[29.6; 5.2| 30[29.4} 5.7 30l29.3| 6.2
40[39.4| 6.9 40[39-3 7.6 4039-1| 8.3
50[49.2| 8.7 50i49.1f 9.5 50(48.9{10.4
60[59.1]10.4 60|58.9]11.4 6c158.7112.5
+0(68.9]12.1 70(68.7113.4 90168, 5146
80,78.8|13.0 80[78.5]15.3 80]78.3]16.6
90{88.6]15.C goi88.3}1y.2 gol88.0j18.7
100(98.5{17.4 100|98.1{19.1 100}97.8[20.8
CIEW|N & YIEWIN S CIEWIN S
&> =l : ™
8o Deg. =g Deg. 78 Deg.




A Table of Northing or Southing,

&1.3 Deg,. 14 Deg. | 15 Deg.

o | o o |
ZIN SEW FIN SJEW 2N SEW
R 7 R
1l .ol .2 1j .o} .2 1] 1.0 .3
2{ 2.0} .4 2| 1.9l 5 2| .g| .5
31 2.9 7 3l 2:9) -7 31 2.9 .8
4] 3-9f .9 4| 3.91 1.0 4] 3.9] 1.0
5( 4.9} 1.1 50 4.8f 1.2 5l 4.8 1.3
6] 5.9/ 1.3 6] 5.81 1.4 6| 5.8 1.6
9| 6.8 1.6 7l 6.8} 1.7 7] 6.8 1.8
- 8 7.8] 1.8 8 7.8} 1.9 8] 7.7 2.1
9] 8.8} 2.0 9} 8.7} 2.2 g| 8.7] 2.3
10| 9.8 2.2 10| 9:7| 2+4 10 9.9| 2.6
20{19.5| 4.5 20|19.4{ 4.8 20{19.3] 5.2
30j20.2] 6.7 30|29.1f 7.3 30l29.0] 7.8
40139.0} 9.0 40{38.8| 9.7 40[38.6[10.3
. 50l48.7]11.2 50148.5/12.1 50148.312.9
60|58.5l13.5 60|58.2/14.5 60|58.0|15.5
70168.2]15.7 70167.9|16.9 70[67.6/18.1
8o[78.0(18.0 80|77.6/19.4 80y77.3|20.7}
90|87.7/20.2 90[87.3[21.8 90[86.923.3
100[97.4[22.5 100[97.0/24.2 100[96.6|25.9
OIEWIN S DIEW|N S CIEW|N §
- = =l .

77 Deg.| 76 Deg.| | |75 Deg.




Eafling or Wefling.

16 Deg. 17 Deg. 18 Deg.
= c ol ]
=IN SIEW FIN S[EW =2|N S[EW
1 1.0] .3 ol 3l | af1q .3
2] 1.9/ .6 2 1.9“ .6 2] 1.9] .6
3 2.9 .8 31 2.9 .9 3l 2.8 .9
3l 3.8] 11 4] 3-8} 1.2 4] 3.8] 1.2
5 4.8 1.4 - | 5l 4.8} 1.5 51 4.7) 1.5
6} 5.8 1.7 6] 5.7] 1.7 6| 5.7} 1.8
71 6.9| 1.9 7] 6.7} 2.0 71 6.6] 2.2
8] 7.7| 2.2 8] 7.6| 2.3 8 7.6| 2.5
9| 8.6] 2.5 of 8.6 2.6 9| 8.5/ 2.8
10| 9.6{ 2.8 10{ 9.6| 2.9 10[ 9.5] 3.1
20(19.2{ 5.5 20(19.1| 5.8 20|19.0l 6.2
30(28.8} 8.3 3c§28.7] 8.8 30}28.5] 9.3
40i38.4]1 1.0 40]38.3|11.7 4038.0j12.4
50[48.1]13.8 5c}47.8]14.6 50147.615.4
60|57.7,16.5 6cl57.417.5 60[57.1j18.5
70167.3119.3 7cl66.9]20.5 70166.€/21.6/
8o]76.9}22.0 80[76.5/23.4 80[76.1{24.7]
90|86.5{24.8 90i86.1{26.3 90/85.6{27.8!
100{36.127.6 10095.6{29.2 100[95.1{30.9,
ClEWIN S O|EWIN S CIEW|N S
= = >

74 Deg. | |, |73 Deg. 172 Deg.




A Table of Northing or Southing,

i9 Deg. 20 Deg,. 21 Deg,.
5
o o o
FIN S|[EW PIN SEW) Z|N S[EW |
2 a a
o LR E @
1 .90 -3 i 9 -3 1| .9 .4
2| 1.9] .6 z| 1.9 W7y 2| 1.9| .7
3l 2.8} 1.0 " 3] 2.8] 1.0 3| 2.8 1.1
4} 3.8]. 1.3 4] 3.8| 1.4 4] 3.7] 1.4
50 4.7] 1.6 50 4.7 1.7 5f 4.7] 1.8
6| 5.7 2.0 6| 5.6] 2.0 6| 5.6| 2.1
71 6.6} 2.3 7] 6.6] 2.4 o 651 2.5
8l 7.5] 2.6 8| 7.5 2.7 8| 7.5 2.9
9} 8.51 2.9 9] 8.5] 3.1 9| 8-4| 3.2
10{ 9.4 3.3 10| 9.4| 3.4 ‘80| 9.3 3.6
20|18.9} 6.5 20|18.8} 6.8 20(18.7| 7.2
30}28.4! 9.8 30[28.2[10.3 '30[28.0l10.%
' 40(37.8]13.0 40(37.6(13.7 40|37-3{14-3
50147:3/16.3 50147.0[17.1} 5040.7117.9
60}56.7(19.5 6o564zo.5 60}56.0[21.5
70(66.2|22.8 70, '65.8]23.9 70l65.3|25.1
80l75.6[26.1 20! 75:2[27.4 80|74.7[28.7
9085.1129.3 9084.6 30.8 90|84.0[32.3
100|94.5(32.6 100'94.034.2 100[93.4{35.8
DIEW|N S UIEW|N S| CIEW|N S
28 o a
71 Deg. 70 Deg. 69 Deg.




Eafting or Wefling.

22 Deg. 23 Deg. 24 Deg.
S o =/
SIN SEW T|N SJEW ZIN SEW
11 .91 .4 1 .6l .4 .9 .4
2| 1.9l 4 21 1.8 .8 ol 1.8] .81
2l 2.8] 1.1 3] 2.8 1.2 5] 2.7| 1.2
4| 3.7] 1.5 4| 3.7 1.6 4| 3.6] 1.6
5| 4.6] 1.¢ 5| 4.6 19 £ 4.6} 2.0
6 5.6) 2.2 €l 5.5 2.3 ¢| 5.5 2.4
71 6.5 2.¢ 71 6.41 2.7 1 6.4| 2.8
8 7.4/ 39 81 7.4{ 3.1 8 7.3| 3.2
9 8.3} 3.4 9| 8.3} 3.5 g| 8.2} 3.7
101 9.3 3-7 1ol 9.21 3.9 1c| 9.1 4.1
20[18.5| 7.5 20{18.4] 7.8 20]18.3) 8.1
30]27.8{11.2 3¢l27.6l11.7 30[27.4{12.2
40[37.1j15.0 c|36.8115.6 40|36.5|16.3
‘ 5046.4!:8.7 50[46.0l19.5 50|45.7]20.3
60l35.6,22.5 60(55.2{23.4 6c54.8[24.4
70(64.9)26.2 70{64.4127.3 =0|63.9{28.5
80(74.2/30.0 80}73.6{31.2 8c|73.1|32.5
90183.4133.7 1 9082.8[35.2 gcl82.2{36.6
100(92.7|37.5 100|92.0|39.1 100[91.340.7
CIEW|N S CIEWIN § CIEWIN S
= = = '
68 Deg. 67 Deg.| 66 Deg,




A Table of Northing or Soithing,

25 Deg. 26 Deg. 2% Deg.
PN SIEW N S[EW PN SEW
a : 21 3
o Ll N I
1l .9 .4 1l .9 -4 i 9 .5
2 1.8f .8 of 1.8 .9 2| 1.8 .9
3| 2.7 1.3 3f 2.7 1.3 3l 27} 1.4
4| 3.6} 1.7 4] 3.6] 1.8 4 3.6 1.8
" 5] 4.5} 2.1 5| 4.5 2.2 5| 4-51 2.3
6 5.4} 2.5 6} 5.4{ 2.6 6 5:3] 2.7
b 4| 6.3] 3.0 A 6.30 3.1 71 6.2 3.2]
8 7.2} 3-4 8 7.2| 3.5 8 7-1] 3.6}
ol 8.1} 3.8 9| 8.1f 3.9 ol 80 4.1
10} 9.1} 4.2 10} 9.0} 4.4 10| 8-9| 4.5}
20{r8.1| 8.4 20[18.0f 8.8 20{17-8 g.1]
gof27.2[12.7] | 30|27.013.1 30120.7113.6}
40|36.2|16.9 4036.0[17.5 40|35:6]18.2]
50145.312 1. 1] 50l44-9j21.9 5044-5|22.7]
60}54.4{25.4 60[53.9{26.3 60(53-5]27.2
70(63.4{29.6 70(62.9130.% 7062.431.8
8o[72.5(33.8| 8o|71.935.1 80|71-3]36.3
90|31.6|38.0] 90{80.9|39.4 90/80-2J40.9]
100[90.6}42.3} | r00|89.9143.8 100{89-1(45.4|
SIEWIN S CIEWN S| SEWN s
2 | B =
65 Deg. | 64 Deg. 63 Deg.




Eafling or Wefling.

28 _Deg. 29 Deg. 30 Deg.

g = - &
’gN SIEW ?N SEW FN SIEW
1 N I 1 N N B - I
¥ -9 -5 o9 -5 n -9 -5
2l 1.8 .9 2|l 1.7 1.0 2] 1.7 1.0
3| 2.6] 1.4 3 2.6 1.4 3l 2.6] 1.5
4 35 -9 4l 3.5 1.9 4] 3.5 2.0
5 4-4] 2-3 by 44 2-4 51 4-3] 2.5
6 5.3| 2.8 6] 5.2| 2.9 6] 5.2 3.0
7| 6-2| 3-3 7] 6-1| 3.4 7| 6.1} 3.3
8 7.1 3.7 8l 7.0/ 3.9 8| 6.9 4.0
9 7-2 42 9| 7.9| 43 9| 7:8} 45
10 8.8] 4.7 19 8.7/ 4.8 1cf 8.7 5.0
20{17.9] 9.4 20*1_7.5 9.7 20}17.3l10.0
30[26.5|14.1 3026.2f14.5 30[26.0}15.0
4035.318.8 40|35.0|19.4 40|34.6|20.0
50144-1123.5] 1 50143.7|24.2 50/43-3125.0
6053.028.2 6'Oi52' 29.1 60o{52.0[30.0
70{61.8132.9 2061.2{33.9 70[60.635.0
80[70.6(37.6 80[70.0[38.8 80l69.3l40.0
90[79-542-2 90178.7143.6 90|77-9{45.0
100(88.346.9 100,87.5148.5 100[86.650.p
QIEWN § glEWN § gEWrN §

= = =
62 Deg 61 Deg. 60 Deg,




A Table of Northing or Southing,

31 Deg. 32 Deg. 33 Deg.
J c =
2N SJEW FIN SEW PN SEW
2 & , a
ol LS N "
1 .9 -5 1l .8 .5 1y .8} .5
2} 1.7] 1.0 2| 1.7] 1.1 2| 1.7 1.1
3| 2.6] 1.5 3l 2.2 1.6 3| 2.5 1.6
41 3.4] 2.1 4| 3.4f 2.1 4] 34| 2.2
51 4.3] 2.6 5l 4.2} 2.6 5l 4.2| 2.7
6/ 5.1} 3.1] 6] 5.1) 3.2 6] 5.0} 3.3
7| 6.0 3.6 7) 5-94 3-7 7} 5-9] 3-8
8! 6.¢ 4.;‘ 8} 6.8} 4.2 81.6.9 4.4
of 7.7 4.6 9| 7.6 4.8 9 7-6| 49
10| 8.6 5.1 1o{ 8.z{ 5.3 10| 8.4{ 5.4
20|17.1{10.3 20{147.¢c}{10.6 20(16.8{10.9
30{25.715.4 30[25.4{15.9 30[25.2{16.3
40|34.3]20.6 40{33.¢|21.2 40{33.5(21.8
5Ol42'925'7 £042.5126.5 50|41.9(27.2
60,51.4{30.9 6o{50.9|31.8 60|50-3(32.7
7c_>‘6o.036.o 70159.4|37.1 70(58.7(38.1
80‘68.641.2 80,67.8112.4 80(67.1|43.6
99\77-146.3 90}76.3147.7 90[75.549.0
100'85.7|51.5 100{84.8|53.0 100/83.9154.5
OEWIN § CEWN S SEWIN S
= a 3
59 Deg. 58 Deg. 57 Deg.




Eafting or Wefting.

34 Deg. 35 Deg. 36 Deg.
S o o
FIN SEW =IN SIEW ZIN SEW
2 a a
e — 1S N o
1l .8 .6 il -8 .6 il .81 .6
2| 17| 1.3 2| L) L 2| 1.6] 1.2
3| 2.5) 1.7 3| 2-5) 1.7 3| 2.4] 1.8
4| 3.3] 2:2 4 3-3| 2.3 4] 3-2{ 2.3
5| 41| 2.8 5| 41| 2.9 5 4.0 2.9
6| 5.0 3.4 6l 4.9 3.4 6} 4.8} 3.5
71 5.8} 3.9 91 5.7 4.0 7| 5.6 4.1
8| 6.6] 4.5 8l 6.6 4.6 8 6.4] 4.7
. 91 7.50 50 9 7-4 5-2 9 7% 53
10 8.3 5.6 10| 8.2f 5.5 10{ 8.1 5.9
' 2016,6{11.2 20(16.4]11.5 20[16.2{11.8
. 30]24.0,16.% 30[24.6%17.2 30124.317.6
490|33.2|22.4 40|32.8)22.9 40132.4J23.5
50[41.4{28.c 50}41.028.7 50]40.4{29.4
6049.7133-5 60/49-1134.4 6¢}48.5135.3
70158.¢{49.1 70(57.3140.2 70{56.6141.1
80[66.5(14.7 80(65.5145.9 80[64.747.0
90(74.650.3 90 73.7‘-51.6 go|72.8152.9
100[82.9]55.¢ 10081.9'57.41 100}80.9]58.8
SIEWIN ¢ SIEWIN § CIEWIN S
= ' ~» = ‘
56 Deg. 55 Deg. 54 Deg.




A Table of Northing or Southing,

37 cho 38 Deg 39 Deg_
= ' =) o |
FN SIEW FIN SIEW =N SEW
B 2 2
e o e

—_—— oy |
1 .8 .6 1 .8 .6 il .8 .6
2| 1.6] 1.2 2| 1.0] 1.2 2| 1.6} 1.3
3| 2.4] 1.8 3| 24 1.8 3| 2.3] 1.9]
4 3.2| 2.4 4 3.1 2.5 4] 3.1 2.5
51 4.0 3.0 5 3:9] 3! 5| 3-9| 3-1
6] 4.8] 3.6 6 4.7} 3-7 6| 4-7| 3-8
7l 56| 4.2 7| 55 43 7| 5-4] 4-4
8] 6.4] 4.8 8] 6.3] 4.9 8] 6.2f 5.0
ql 7.2} 5.4 of 7.} 55 9| 7.0 5.7
1q| 8.0| 6.0 10| 7.9| 6.2 10| 7.8 6%
20l16.0{12.0 20/15.8]12.3 20[15.5/12.
30}24.0|18.0 30{23.618.5 30[23.318.9
40.31.9124.1 40[31.524.6 40|31.1}25.2
50/39-9|30.1 50[39-4|30-8 50138.8131.5
6al47.936.1 60|47.3{36.9 60]46.6[37.8
70l55.9/42.1 20l55.2{43.1 7054.4[44-0
8q|63.9/48.1 80{63.049-3 80/62.2(50.3
99|71.9|54.2 9o70.9|55-4f | 99|69-9|56.6
100[79.9|60.2 100|78.8(61.6{ 10077.7162.9
EWlN S | DEWNS | DEWN S
=i P =

53 Deg. 52 Deg. 51 Deg.




Eafling or Wefting.

UIUUOr

40 Deg 41 Deg, 42 Deg.
ol | of L fg. bl
2N $EW FI SIEW| HIN SIEW
T
1} .8 .6 i 8] .7 iy
2| 1.5 1.3 of-1:5) 1.3) 3] 1.4} 1.3
3| 2.3( 1.9 3} 2.3] 2.0 3l 2.4} 2.0
3| 3.1} 2.6 4} 3.0l 2.6 4| 3.9| 2.7
5] 3-8 3.2 5] 3-8 3-3 5 3.7] 33
6| 4.6| 3.8 6 2.5| 3.9 6] 4.4 4.0
7| 54| 45 7| 5-3] 4.6 7| 5-2f 5.7
8l 6.1{ 5.1 5| 6.0/ 5.2 8 5.9{ 5.3
g 6.9| 5.8 9| 6.8 5.9 gl 6.5} 6.0
10| 7.7| 6.4 10| 7.5 6.6 10| 7.4] 6.7
20{15.3|12.9 20015.1|13.1 20[{14.9{13.4
30§23.0{19.3 30422.6]19.7 30[22.3}20.1
40]30.6(25.7 40|30.2]26.2 46}29.7[26.8
50|38.3132.1 50]37.7,32.8 50[37.2{33.5
60}46.0{38.6 60{15.339.4 60[44.6l30.1
70133.6l45.0 7¢l52.8{45.9 50152.046.8
ol5:.3151.4 80[60.4152.5 86§59.4(53-5
9c i+ gl57.9 90[67.9]59.0 96166.9,60.2
10c|76.6{64.3 100{75.5|65.6 100|74.3/66.9
-l WIN S IJIEW|V S| SIEWIN S
& 2 =
o Deg. 49 Deg. 48 Deg




A Table of Northing or Southing,

43 Deg. 44 Deg. 45 Deg.

o o S
2FIN SIEW 1IN SEW F|IN SEW
] Y Y N7 7 1 Y
2| 1.5] 1.4 2l 1.4 1.4 2| 1.4} 1.4
3l 2.2f 2.0 3| 2.2| 2.1 3] 2.1 2.1
4| 2.9} 2.7 4| 2.9 2.8 4] 2.8] 2.8
5| 3.6} 3.4 5| 3.6f 3:5 5| 3:5| 3.5
6] 4.4] 4.1 6 4.3| 4-2 6| 42| 4.2
71 511 4.8 71 5.0 4.9 7t 49| 4.9
81 5.8] 5.4 8 5.8 5.6 8| 5.6] 5.6
g| 6.6] 6.1 9| 6.5 6.2 gl 6.4] 6.4
10| 7.3} 6.8 10| 7.2| 6.9 10| 7.1} 7.1
20|14.6}13.6 20{14.4/13.9 20|L4.1]14.1
30]21.9120.5 30lz1.6{20.8 gof2r1.2[21.2
40|29.2127.3 40[28.8(27.8 40]28.3]28.3
50|36.6(34.1 50{36.0[34.7 50{35-3(35.3
60|43.9/40.9 60(43.2l41.7 60l42.4(42. 4
70|51.2|47.7 70,50.348.6 70[49-5(49.5
80i58.5/54.6 80l57.5/55.6 80|56.6|56.6
90,05.8(61.4 90‘64,7 62.5 90{63.6/63.6
100173.1/68.2 100,71.9/69.5 10070.7[70.7
DEW|N S Y EWIN § CIEW|N S

& & &
47 Deg. 46 Deg. 45 Deg.




The USE of the foregoing
T A B L E

~ ter of this Book, taught you the Ufe of this -
Table; however, becaufe it is made fomewhat dif-
ferent from fuch of this kind as have been made by
others, I will briefly, by an example or two, ex-
plain it to you. Admit in furveying 2 Wood, or -
the like, you run a Line N. E. 40 Degrees, -10
Chains: Or, in plainer Ferms, a Line 10 Chains
in Length, that makes an Angle with the Meridi-
an of 40 Degrees to the Eaftward ; and you would
put down in your Field-Book the Northing and
Eafting of this Line, under their proper Titles
N. and E. according to Mr. Norwood’s Way of fur~
veying, taught in the fixth Chapter.

Firft, at the Head of the Table find 40 Degrees,
then in the Column of Diftances feek for 10 Chains:
Which had, you will find to ftand right againft it,
under the Title N. 7. 7. for the Northing, which
is 7 Chains, + of a Chain: And for the Eafting,

R under

; HAvE already fufficiently, in the fixth Chap-



(2)

under the Title E. 6. 4. which is 6 Chains, % of a
Chain, as nigh as may be exprefled in the tenth
Part of a Chain: But if you would know to: one
Link, add o to the Diftance, fo will 10 be 100;
which feek for in the fame Page of the Table, and
right againft it you will find under Title N. 76.
6. or 7 Chains, 66 Links for your Northing; and
under Title E. 64. 3. or 6 Chains, 43 Links for
your Eafting: Which found, put down in your
Field-Book accordingly ; and having done fo by all
your Lines, if you find the Northing and South-
ing the fame, alfo the Eafting and Wefting, you
may be fure you have wrought true, otherwife
not.

If the Diftance confifts of odd Chains and Links,
as moft commonly it fo falls out, then take them
feverally out of the Table, and by adding all to-
gether you will have your Defire. As for Ex-
ample : '

Suppofe my Diftance run upon any. Line be
N. W. 35 Degrees, 15 Chains, 20 Links: N.

Firft in the Table I find the North-y Ch. Ch. Lin.
ing of 10 Chains to be —— }ro —8—19
§—4—10

20Lin.o—16+%

12—4 7%

Which added together, makes 12 Chains, 45
Links % for the Northing of that Diftance run.
In



(3)

In like manner under 35 Deg. and Title W, I find
the Wefting of the fame Line, as here:

Ch. Ch. Lin,
10—5—-74.
5—2—87

2o0Lin.o—11;

- ——

8—72+5

——— Srer——

B which I conclude the Northing of that Line to
be 12 Chains, 45 Links 2, and the Wefting 8
Chains, 72 Links % : Which thus you may prove
by the Logarithms,

As Radius — 10,000000
is to the Diftance 15.20. 3,181844
So is the Sine of the Courfe 35 Deg. — 9,758 591
to the Wefting 8 Chains, 72 Links—12,94043 §

S — T——————

And As Radins . 10,000000
to the Diftance 15 Chains, 20 Links 3,181844
So Co-fine of the Courfe 55 9,913364

——

to the Northing 12 Chains, 45 Links 13,095208

S—

Maré If your Courfe had been S. E. it would
have been the fame thing as N. W.: For you fee in
the Tables N. and S, E. and W, are joined toge-

R 2 ther,



(4)

ther. If your Degrees exceed 45, then feek for
them at the Foot of the Table: And over the
Titles N. S. E, W. find out the Northing, Southing,
Eafting or Wefting, _

I think this to be as much as need be faid con-#
cerning the preceding Table: As for the finding the
Horizontal Line of a Hill, and fuch like things by
the Table, before you have half well read through
the Chapter of Trigonometry, your own Ingenuity
will faft enough prompt you to it,

A TABLE



TA BLE

SINES and TANGENTS

To every Fifth Minute of the -

QUADRANT,.



The Table of Sines and Tangents.

O.

Sll'lt’.

Co-ﬁnc

!Tangcnt

Co-tang.

;oooom
7+ 162696
7.463726
7.639816

7-764754
7.861662

7.940842

———— ——

8.116926
8.162681

'8.2040%0

8.241855

— ——— e

Co-fine.

[0. OOOOOO

—— —

O 000000

Inﬁnita.

9. 999999
9.999998
9999996
9.999993
9.999989
9:99993317-94
9.999977
9.999971
9.999963
9.999954
9.999944
9:999934

17.162696
7.463727
7.639820
7.764%761
7.861674
7. 94.0838
8. 007809
8.065806
8.116963
8.162737
8.204126
8.24:92x

Sine.

Co-tang.

12.837304
12.536273
12.360180
12.235239
12.138326
12059142
11.992197
11.934194

11.883037}

11.837273
11.795874
1. 758079
Tancent

89.

. -

Sine.

Co-fine.

Tangent.

Co-tang.

8.241855

9-999934

8.241921

11.758079

8.276614
8.308794
8.338753

8,366777

8.393101
8.417919

9.999922
9.999910
9. 999897
9.999882
9.999867
9-999851

8.276691
8.308884
8.338856
8.366895

8.393234
8.418068

11.723309
11.691116
11661144

'11.630105
11.606766

11.581932

8.441394
8.463665
8.484848
8.505045].
8.524343
8.542810

| Co-fine.

- 9.999834
9.999816
9.999797
.9.999778

9.999757
9:999735

8.441560
8.463849
8.485050
8.505267
8.524586
8.543084

11.558440|:

11.536151
11.514950
11.494733
11.475414
11.456916

Sine.

Co-tang.

Tangent.

88.




The Table of Sines and Tangents.

2,

Sine.

Co-fine.

Tangent.

Co-tang,

8.542819

9-999735

8.543084

11.456916

8.560540
8.577566
8.593948

8.609734
8.624965

8.639680

8.653911
8.667689
8.681043
8.693998
8.706577
8.718800

9.999713

9.999689
9.999665

9.999640
9.999614
9:999586
9.999558
9.999529
9.999500
9.999469
9.999437
9.999404

8.560828
8.577877
8.594283
8.610094
8.625352
8.640093

11.439172
11.422123
11.405719
11.389906
11.374648
11.359907

8.654352
8.668160

8.681541
8.694529
8.707140
8.719396

11.345648
11.331840
11.318456
11.305471
11.292860
11.280604

Co-fine.

Sine.

Co-tang.

Tangent.

87.

3.

Sine.

‘Co-fine.

Tangent.

Co-tang.

8.718800

9-999404

8.719396

11.280604

8.730688
8.742250
8.753528
8.764511
8.775223

18-785675

9.999371
9.999336
9.999301
9.999265
9.999227
9.999189

8.731317
8.742922
8.754227
8.765246

8.775995
8.786486

11,268683
11.2570%78
11.245773

11.234754
11,224005

1.

8.795881
3.805852
8.815599
8.825130
8.834456
8.843585

9-999150

9.9991 10
9.999069
9.999027
9.998984
9-998941

8.796731
8.806742
8.816529
8.826103

8.835471
8.844644

II.
11,
II.
II.
IIX.
II.

103258
183471
173897
164529
155356

Cofine.

Sine.

Cotang. | Tangent.

2134514
203209]:

86.




The Table of Sines and Tazzgeﬂts.

4.

5
‘10
15
2o

25
130
35
40
45
50
55

Sine,

Co-fine.

‘Tangent.

Co-tamg.

8843585

9-998941

8.844644

11.155356

8.852525
8.861283
8.869868
8.878285
8.886542
8.894643

9-998896
9. 998 851
9:998804
9-998757
9-998708
9.998659

8.853628
8.852433
8.871064
e
[6.887 33
8.895984

8.902596
8.910404
8.918073
8.925609
;8.933015
:8.940296

9.998609.
9:998558
9.998506
9-998453
9.998399
9-998344

8.903984
8.911846
8.919568
8.927156
8.934616
8.941952

11.146372

11.137567

II.
II,

128936

120471
11.112167
11.104016
11.096013
11.088154

11.080432 1

11.072844
11.065384
11.058048

| Co-fine,

Sine.

Co-tang,.

Tangent.

85.

5.

Sine.

Co-fine.

Tangent.

Co-tang,.

8.940296

9-998344

8.941952

11.058048

8.947456
8.954499
8.961429
8.968249
8.974962
8.981573

9.998289
9.998232
9.998174
9.998116
9.998056
9.997996

8.949168
8.956267
8.963255
8.970133
'8.976906
8.983577

11.050832
11.043733

11.036745
11.029867

11.023094
11.016423

8.988083
8.994497
9.000816
9.00704.4_
9.013182
9:019235
Co-fine.

9997935
9.997872
9.997809
9-997745
9.997680
9.997614

8.990149
8.996624

9.003007%
9.009298
9.015502
9.021620

11.009851
11.003376
10.996993
10.990702
10.984498
10.978380

Sine.

Co-tang,

Tangent.

60

55
50
45
40}
35
30
25
20
15

10

M

- 84.




The Table of Sines and Tangents.

6.

Sine.

Co-fine.

 Tangent.

9.019235
9.025203
9.031089
9.036896
9.042625
9.048279
9:053859

9.997614 9.021620

Co-tang.
10.978380

9.997547
9.997480
9.997411
9:997341
9.997271
9997199

9.027655
9.033609
9.039485
9.045284
9.051008
9.056659

10.972345
10.966391
10.960515
10.954716
10.948992
10.943341

9:059367
9.064806
9.070176
9.075480
9.080719

9.085894

9.997127
9.997053
9.996979
9.996904
9.996828
9.996751

9.062240
9.067752
9.073197
9.078576
9.083891
9.089144

10.937760
10.932248
10.926803
10.921424
10.916109
10.910856

Co-fine.

Sine.

Co-tang.

‘1'angent,

83.

7.
/

019.143555

Sine.

Co-fine.

Tangent.

9.085894 9.996751

9 089144

Co-tang.
10.910850

9.091008!9.996673
9.0960629.996594
9996514
9-996433
9.996351
0.996269

9.101056

9.105992
9.110873
9.115698

9.094336
9.099468
9.104542
9.109559
9.114521
9.119429

10.905b604
10.900532
10.895458
10.890441

10.885479
10.880571

9.120469
9.125187
9.129854
9.134470
9.139037

9.996185
9.996100
9.996015
9.995928
9.995841
9.995753

9.124284
9.1290387%
9.133839
9.138542
9.143196
9.147803

10.875716
10.870913
10.866161
10.861458

10.856804 | -

X0.8421q7

Co-fine. |

Sine.

Co-tang.

L angent.

50

40

82.

S




The Table of Sines and Tangents.

8.

M‘ Sme.

Co-fine.

T angent.

Co-tang. |

0:9.143555

9:-995753

9.147803

10.852127

519.148026
10!9.152451
15: 9.156830
20,9.161164
25,9-105454
3019.169702

9.995664
9.995573
9.995482
9.995390
9.995297
9-995203

9.152363
9-156877
9.161347
9-165774
9-170157
9:174499

10.84763%

6o
55

10.843123! 50

10.838653
10.834226
10.829843
10.825501

3519-173908
40,9.178072
4.5i9.182196
50:9.186280
55 9.190325
60:9.194332
Co-fine.

9-995108
9-995013
9.994916
9-994818
9-994720
9-994620

Sine.

9-178799
9.183059
9.187280
9.191462
9.195606
9.199713

10.821201
10.81694_1
10.812720
10.806538

10.804394
10.80028%

Co-tang.

Tangent.

45
40
35
39
25
20
15
Io

5

0

M

8r1.

9.

Sine.

Co-fine.

Tangent.

Cotang.

9:194332

9.99462¢

9-199713

10.800287%

9.198302
9.202234
9.206131
9209992
9.213818
9.217609

9:994159
9-994418
9.994316
9-994212
9.994108
9994003

9.203782
9.20781%
9.211815
9.215%80

9.219710
9.223607

10.796218
10.792183
10.788185
10.784220
10.780290

9.221367
9.225092
9.228784
9-232444
9.236073
9.239670
Co-fine.

6o

9-993897
9-993789
9993681
9-993572
9-993462
9:993351

Sine.

9:227471
9.231302
9.235103
9.2388%72
9.242610
9-246319
Co-tang.

10.772529
10.768598
10.764897
10.761128
10.757390
10.753681

10.7763933C

Tangent, |

8o.




The Table of Sines and Tangents. |

10.

Sine,

7 Co-fine.

Tangent. | Co-tang,

9:2396%0

9-993351

9.246319

10.753681

9.243237
9-246775
g.250282
9.253761

9.257211
9.260633

9.993240
9.993127
3.993013
9.992898
9-992783
9.992666

9.249998
9.253648
9.257269
9.260863
9.204428
9.267967

10.750002
10.746352
10.742731
10.739137
10.735572
10.732033

9.264027
9-267395
9.270735
9-274049
0-277337
9.280599

9.992549
9.992430
9.992311
9.992190
9.992069
9:991947

9.271479
9.274964
9.278424
9.281858
9.285268
9.288652

10.728521
10.725036

10.721576'

10.7181.42

10.714%32
10.711348

Co-fine,

Sine.

Co-tang.

Tangent.

—

60

55|
50
45
40
35
30
25
20
15
10
5
S
M

79-

11,

Sine.

9.280599
9.283836
9.287048
9.290236
9-293399
9-296539
9.299655

Co-fine.

Tangent.

Co-tang.

9:991974
9.991823
9.991099
9.991574
9-091448
9.991321
9:991193

9.302748
9.305819
9.308867
9.311893
9-314897
9-317879

9.991064
9:990934
9.990803
9:990671
9.990538
9.990404

-Co-fine,

Sine,

9.288652

10.7113i§

9.292013
9-295349
9.298662
9-301951
9.305218
9-308463
9.3110685
9.314885
9.318064

9.321222
9.324358

9-327475

Co-tang.

10.70798%
10.704651
10.701338
10.698049

10.694782|:

10.691537
10.688315
10.685115
10.681936
10.678778
10.6756,42
10.672525

Tangent.

6o
55
50
45
40

30

25
20

g‘om 8;

78.

S

7
-




The Table of Sines and Tangents.

I2.

Sine,

Co-fine.

Tangent.

Co-tang.

9.317879

9.990404

9:327475

1o.672525

9.320840
9-323780
9.326%00
9-329599
9-332478
9-335337

9.990270
9.990134
9.989997
9.989860

9-98972x

9.989582

9.330570
9.333646
9.336702
9-339739
9-342757
9-345755

10.669430
10.666354
10.663298
10.660261
10.657243
10.654245

9.338176
9.340996
9.343797
9.346579
9-349343
9.352088
Co-fine.

9.989441
9.989300
9.989157
9.989014
9.988869
9:988724

Sine.

9-348735
9.351697
9-354640
9.357566
9.360474
9-363364

10.651265
10.648303
10.645360
10.642434
10.639526
10.636636

Co-tang.

Tangent.

77-

13.

nlol R

4 o)
15
20
25

35

40
45
50
55
6o

Sine.

Co-fine.

Tangent.

Co-tang.

9.352088

9.988724

9.363364

10.636636

9.354815
9-357524
9.360215
9.362809
9.365546
9.368185

9.9885%8
9.988430
9.988282
9.986133
9.987983
9.987832

9.366237
9.369094
9.371933
9.374756
9.377563
9.380354

10.633763
10.630906
10.628067%
10.625244
10.622437
10.619646

9.370808
9.373414
9.376003
9.378577
9.381134
9.383675

9.987679
9.987526
9.987372
9.987217

9.98%061

9.986904

9.383129
9.385888
9.388631
9.3913060
9.394073
9.396771

10.616871
10.614112
10.611369
10.608640
10.605927
10.603229

Co-{ine.

Sine.

Co-tang.

Tangent.

76.




The Table of Sines and Tangents.

14.

Sine.

Co-fine.

Tangent.

Co-tang,

9.383675

9.986904

9.396771

10.6032{5

9.386201
9.388711
9.391206
9.393685
9.396150
9.398600

9.986746
9.986587
9.986427
9.986266
9.986104
9.985942

9.399455
9.402124
9.404778
9.407419
9.410045
9.412658

10.600545
10.597876
10.595222
10.592581
10.589955
10.587342

ol

9.401035
9.403455
9.405862
9.408254
9.410632
9.412996

9.985778
9.985613
9.985447
9.985280
9.985113
9.984944

9.415257.
9.417842
9.420415
9.422974
9425519
9.428052

10.584743
10.582158

10.579585
10.577026
10.574481
10.571948

Co-fine.

Sine,

Co-tang.

Tangent.

75

15.

M|
o

5
10
15
20
25
30
35
40
45
50
55
6o

Sine.

Co-fine.

Tangent, | Co-tang.

9.412996

9.984944

b9.428o52

9.415347
9.417684
9.420007
9.422318
9.424615
9.426899

9.984774
9.984603
9.984432
9984259
9.984085
9.983911

9-430573
9.433080
9-435576
9.438059
9.440529
9.442988

10.571948
10.569427
10.566920

10.564424
10.561941

10.559471{3
10.5570F2}

9.4291%70
9-431429
9-433675
9.435908
9.438129
9.440338

9.983735
9.983558
9.983381
9.983202
9.983022
9.982842

Co-fine,

Sine.

9-445435
9-447870
9.450294
9.452706
9-455107
9-457496
Co-tang.

10.554565}
10.552130¢
10.549706}

10.547294

10.544893}|

10.542504
Tangent.

74




The Table of Sines and Tangents.

16.

; Sine.'
9.440338

Co-fine.

‘Tangent.

Co tang.

9.982842

9.457490

10.542504

9:442535
9-444720
9:446893
9449054
9:451204

3919:453342

9.982660
9-982477
9-982294
9-982109
9.981924.
9:981737

9.459875
9.462242
9-464599
9.466945
9-469280
9-471605

9:455469
9-457584

519459688

9.461782
9:463864
9:465935

9.981549
9.981361
9.981171
9.980981
9-980789
9.980596

9.476223
9.478517
9.480801
9.483075
9.485339

9-473919

10.540125
10.537758
10.535401

10.533055
10.530%20

10.528395

10.526081
10.523777
10.521483
10.519199
10.516925
10.514661

.Co-fine,

Sine,

Co-tang.

Tangent,

73-

7.

Sine.

Co;ﬁxlé. '

Tangent.

Co-tang.

9:465935

9.980596

9.485339

10.514661

9.467996
9.470446
9.472086
9474115
9:476133
09.478142

9.980403
9.980208
9.980012
9.979816
9.979618
9-979420

9.487593
9.489838
9-492073
9-494299
9.496515
9.498722

10.512407
10.510162
10.507927%
10.505701
10.503485

10.5012%78|:

9.480140

19.482128

9.484107
9.486075
9:488034
9.489982>

Co-fine.

9-979220
9.979019
9.978817
9-978615
9.978411
9.978206

9.500920
9.503100.
9.505289
9.507460
9.509622
9.511776

10.499080
10.496891
10.494911
10.492540

10.490378
10.488224

~ Sine,

Co-tang,.

Tangent.

72.




The Table of Sines and Tangents.

N &

_Sine.

Co-fine.

Tangent.

9.489982

9.978206

9.511776

Co-tang,
10.488222

9.491922
9.493851
9.495772
9.497682

9499584
19:501476

9.978001
9.977794
9.977586
9.977377
9.977169
9.976957

9.513921
9.516057
9.518186
9.520305
9.522417
9.524520

10.486076

10.483943
10.481814

10.479695|

10.477583

10.475480]:

9.503360
9.505234
9.507099
9.508956
9.510803
9.512642

9976745
9.976532
9.976318
9-976103
9.97588%
9.975670

9.5260615
9.528702
9.530781
9.532853
9.534916
9.536972

10473385/

10.471298

10.469219|

10.467147

10.465084).
10.463028}

Co-fine.

Sine,

Co-tang.

Tangent.

71,

19.

Sine.

Co-line.

Tangent.

Co-tang.

9.512642

9.975670

9.536972

10.463028

9.514472
9.516294
9.51810%
9.519911
9.521707
9:523495

9.975452
9.975233
9.975013
9-974792
9-974570
9-974347

9.539020,
9.541061
9:543094
9:.545119
9.547138
9-549149

10.460980
10.458939

10.456906(

10.454881

10.452862|:
10.450851 |

9.525275

9.527046
9.528810
9.530565
9.532312
9.534052

9.974_1 22
9.973897
9973671
9.973444
9.973215
9.972986

9-551153
9-553149
9-555139
9.557121
9.559097
9.5610066

10.448847

10.446851|
10.444861]

10.4428%9

10.440903

10.4389124

Sine,

Tangent.

Co-fine.

Co-tang.
70.




The Table of Sines and Tangents.

20.

Sine.

. Co-fine.

Tangenr.

9.534052
9.535783
9.537507
9.639223

9.540931

9.542632
9:544325
9.546011
9.549689
9.549360
9.551024
9.552680
9.554329
“Co-fine.

[

9.972986

9-972755
9972524
9.97229[
9.972058
9.971823
9971583
9971351
997 II 13
9:970874
9-970635
9.970394
9.970152

9. 561066

10.438934

9.563028
9.564983
9.566932
9.568873
9.570809
9572738
9.574660
9.576576
9.578486
9.580389
9.582286
9.58417y

10.436972
10.435017
10.433068
10.43112%
10.429191
10.427262

———— . o

10.425340

10.423424.

10.421514
10.419611
10.417714
10.415823

Sine.

Co-tang. | Tangent.

6g.

21,

Sine,

Co-fine.

Tangent.

Co-tang,

9-554329

9.970152

9-584177

10.415823

9.555971
9:557606
9.559234
9.560855
9.562468

30]9.564075

9-969909
9-969665
9.969420
9.969173
9.968926
9.968678

9.5860062
9.587941
'9.589814
9.591681
9-593542
9:595398

10.413938
10.412059
10.410186

10.408319
10.406458
10.404602

9.505670
9.567269
9.568856
9:5670435
9-572009
9.573575

Co-fine.

9.968429
9.968178
9-967927
9.967674
9.967421
9.967166

9597247
9-599091
9.600929
9.602761
9.604588
9.606410

10.402753
10.400909
10.399071
10.397239
10.395412
10.393590

Sine,

Co-tang.

Iangent.

68.




TAZ'e Taé/é of Sz'rlm énd T;ngent;, S

22.

-

Sine,

“Co-fine.

.Ta'n'geﬁt.'

'Co—tang, . ’

9-573575

9.967166

9.606410

10.393590 60

9.575136
9.57668¢
9.578230
9:579777
9-581312
9:582840
9.584361
9.58587%
9.584386
9.588890
9.590387
9.5918%8

9.966910
9-922653
9-9609395
9.366136
9.965846
9.965615

9.608225
9.610036
9.611841
9.613641
9-615435
9.617224

10.391775
10.389964
10.388159
10.384565
10.382776, 30

9.965353
9.965090
9.964826
9.964560
9.964294
9.964026

9:619008
9.620787
9.622561
9624330

9.626093
9.627852

10.380992
10.379213
10.377439,
10.375670
10.373907
10.372148

Co-fine.

Sine,

_Co-tang,

Tangent.

67.

213.

Sine.

Co-fine.

Tangent.

Co-tang.

9.591878

9.964026

9.627852

10.372148

9593363
9.594842
9.596315
9.597783
9:599244
9.600700

9.963757
9.963488
9.96321%
9-962945
9.962672
9.962398

9.629606
9.631355
9-233392
9.63483

9.638302

10.370394 !
10,368 45
10.366902
10.365162
10.363428

9.602150
9.603594
9.605032
9.606465
9.607892
9.609313

9.962123
9-961846.
9.961569
9.961290
9.961011

9.640027
9.641747
9-643403
9-645174
9.646881
9.648533

10.361698 3¢
10.359973
10.358253
10.356537
10.354826
10.351417

Co-fine.

Sine.

9.950730

Co-tang.

“Tangent. Vi

66.

T

f35

Zow 2888




The Table of Sines and Tangents.

24.

Sine.

Co-fine.

Tangent.

9.609313

9.96073

Co-tang. .

o ‘9:621_8583

10.351417

9.610729
9.612140
9-613545

9.614944
9.616338

309.617727

9.9604.4
9.96016

9.95988

9.95931
9.95902

9.-959596

8

5
2

9.650281
9.651974
9.653003
9.655348
9.657028
9-658704

o

3

9.619110
9.620488
9.621861
9.623229
9.624591
9.625048

9.95844
9.95815
9.95786
9.95757

9-958734

9.957276

9.660346
9.662043
9.663707
9.605366
9.664021
9.668673

5
4

3
o}

10.349719
10.348026
10.346337
10.344652
10.342972

10.341296

10:339624
10.337957
10.336293

10.334634):

10.332979
10.331327

Co-fine.

- Sine.

Co-tang.

Tangent.

65.

25.

Sine.

Co-fine.

Tangent.

Co-tang.

9.625948

9.957276

9.668673

1o.331327

9.627300
9.628647
9.629989
9.631326
9.632658
9.633984

9.95698

9.956684
9.956387
9.956089
9.955789
9.955488

119.670320
9.671963
9.673602
9.675237
9.676869
9.678496

10.329680
10.328037
10.326398
10.324763
10.323131
10.322504

9.635306
9.636623
9.637935
9.639242
9.640544
9.641842

9.95396

9.955186
9.954883
9.954579
9.954274

9.953660

9.680120
9.681740
9.683356
9.684968

9.686577
9.688182

I

8

10.319880|:

10.318260
10.316644
10.315032
10.313423
10.311818

Co-fine.

~ Sine.

Co-tang.

Tangent.

64.




The Table of Sines and Tangents.

26,

Sine.

Co-fine.

Tanger;t.

9.641842.

9.953660

0.685182

Co-tang,
10.311818

9.643135
9.644423
9.645706
9.646984
9.648258
9.649527
9.050792
9.652052
9.653308
9.654558
9.655805

9-657047
Co-fine,

9-953352
9-953042
9-952731
9-952419
9.952100
9:951791

9.689783
9.691381
9.692975

9.696153
9.697736

9.694566

10.310217
10.308619
10.307025
10.305434
10.303847
10.202264

9.951476
9.951159
9950841
9.950522
0.950202
9.949881

Sine.

9.699316
9.700893
9.702466
9.704036
9.705603
9.707166

‘10.300684

10.299107
10.297534
10.295964

10.294397
10.292834

Co-tang.

Tangent,

63.

27.

mlO‘Z,

10
15
20
25

35
40
45
50
55
6o

Sine.

Co-line.

Tangent

Co-rang.

9.657047

9.949881

9.707166

10.2928234

9.658284
9.659517
9.660746
9.661970
9.663190
0.664406

9.949558
9.949235
9.948910
9.948584
9.948257
9.947929

9.708726
9.710282
9.711836
9-713386
9.-714933
9.716477

10.291274
10.289718

10.288104
10.286614
10.28 5067

10.283523 1"

9.66561%
9.666824
9.668024
9.669225
9.670419
9.671609

9.947600
9-947269
9.946937
9.946604
9.946270
9.945935

9.718017
19-719555
9.721089
9.722621
9:724149
9.725674

10.281983
10.280445
10.278917

10.277379
10.275851

10.274226]

Co-fine,

Sine,

Co-tang,.

Tangent.

62.

_TZ




The Table of Sines and Tar_z[g??’f?-__g.__.,;

28.

Sine.

Co-fine.

Tangent.

Co-tang';

9.671609

9:945935

9.725674

10.274326:

9.672795
9.673977
9.675155
9.676328
9.677498
9.678663

9.945598
9.945261
9.944922
9.944582
9:944241L
9.943899

9.727197
9.7284716
9.730233
9.731746
9.733257.
9-734764

10.272803:
10.271284
10.26976%:
10.268254,
10.266743

10.265236]

9:679824
9.680982
9.682135
9.683284
9.684430
9.685571

9-943555
9.943210
9.942864
9.942517
9.942169
9.941819

9.736269
9.737771
9.739271
9.740767
9.742261
9.743752

10,263731
10.26222¢9

10.260729
10.259233

10.257739
10.256248

Sine.

Tangent.

Co-fine.

Co-tang.
61. '

29.

Sine.

{ Co-fine.

Tangent.

Co-tang.

9.685571

9.941819

9743751

10.256:48

9.686709.

i
9.688972
6.690098
9,691220
9.692339

9.941469
9.941117
9-940763
9-940409
9.94Q054
9.929697

9.746726
9.748209
9.749089
9.751167
9752642

9.745240{10.254760

10.253274
10.251791
10.250311

10.24883313

10.247358

[9:693453

9.694564
9:695671
9696775
9-697874
9-698970

9.939339
9:938980
9.938619
9.938258
9.937895
9.937531

Q.754115,
9.755585.
9.757052
9.758547,
9.759979
9-761439

10.245885
10.244415

10.242948 | 1
10.2414831

10.240021
10.238561

Co-fine. 1

Sine,

Co tang.

Tangent,

6o.




- T/Je %aéle of Stnes and Tangents.

30.

Sine.

Co-fine.

Tangent.

Co-tang.

9.698970

9.93753!

9.700062
9.701151
9.702236
9.703317
9-704395

30]9-705459

9.706539
9.707606

: 9.708679

9-709730

19.710786

9.711839
Co-fine,

9.937165
9.936%99
9.936431
9.936062
9.935692
9.935320

9:761439
9.7__6289‘7
9.764352
9.765805
9.767255
9.768703
2_.7_70148

10.237103
10.235648
10.2—34.195
10.232745

10.23 1297
10.229852

9.934948
9.934574
9.934199
9.933822
9.933445
9.933066

9._’77‘1592
9.773033
9774471
9.775908
9.777342
9-778774

10.228408
10.226967
10.225529
10,224092
10.222658
ro.zzmz_é

Sine,.

Co-tang. | Tangent.

59-

31,

‘Sine.

Co-fine.

Tangent.

Co- rané.

9.711839

9.933066

9.778774

10.221226

9.‘7-128-89
9:713935
9.714978
9.716017
9:717053
9.71808%

9.932685
9-932304
9.931921
9.931537
9.931152
9.930766

9.780203
9.781631
9.783056
9.784479
9-785900
9-787319

10.219797
10.218369

10.216944

10.215521]

10.214100
10.212681

9:7t9114
9.720140
9.721162
9.722181
9.723197
§.724210

9-930378
9-929989
9.929599
9.929207
9.928815
9.928420

Co-fine.

Sine,

9-788736
9-790151
9.791563.
9-792974
9794383
9795789

Co-tang,.

10.211264

10.209849

10.2084_37

L 10.207026

10.205617
10.204211
Tangent.

58.




The Table of Stnes and Tangents.

32,

.- -Sine.

Co-fine.

Tangent.

Co-tang. .

9.724210

9.928450

9.795789

10.204211

9-725219
9.726225
9.727228
9.72822%
9-729223

30|9.72021%

9.928025
9.927629
9.927231
9.926831
9-926431
9.926029

9.797194
9.798596
9:799997
9.801396
9.802792
9.8041 87

9.731206
9-732193
9-733177
9-734157
9.735135
9736109

9.925026
9.925222
9.924816
9.924409
3.924001
9-923591

9.805580

9.800971
9.808361
9.809748
9811134
9.812517

10.202806
10.201404
10.200003
10.198604
10.197208

10.19581 3},

10.194420
10, 193024q;
10.191639
10.1g0252
10.188866

10.1874831.

Co-fine.

Sine.

|Co-tang,

Tangent."

57-

33-

Sine.

Co-fine.

Tangent.

Co tang.

9.736102

9-923591

9.812517

10.187483

9.737080
9.738048
9.739013
9739975
9-740934

9-741889

9.742842
9.743792
9.744739
9-745683
9:740624
9-747562

9.923181
9.922769
9-922355
9-921940
9-921524
9:921107
9.920688
9.920268
9-919846
9.919424
9.919000
9.918574

9.813899
9.815280
9.816658
g.818035
9.819410
9.820783

10.186101
10.184720
10.183342
10.1819654
10.180590

10.179217%

9.822154
9.823524
9.824893
9.826259
9.827624
9.828987

10.177846
10.176476
10.175107
10.173741
10.172376
10.171013

Co-line.

Sine.

| Co-tang.

Tangent.

56.




The Table of Sines and Tangents.

34.

Sine,

Eo-ﬁne.

Tangent.

9.747562

9.918574(9-828987

10.171013,6¢C

9.748497
9.749429
9.750358
9.751284
9.752208
9.753128

9.918147
9.917719
9.917290

9-916427

9.830349
9.831709
9.833068
9.91685919.834425
9.835780
9.91599419.837134

10.169651
10.168291
10.166932

10.165575
10.164220

9.754046
9.754960
9.755872
9.756782
9.757688
9.758591

9.915559
9.915123
9.914685
9.914246
9.913806
9.913365

9.838487
9.839838
9.84118%
9.842535
9.843882

10.161513
10.160162
10.158813

10.157465
10.156118

9.845227

10.154773

Co-fine.

Sine,

Co-tang,

Tangent.

Co-tang. I

10.162866|:

60

55
50
45
40

55-

35.

Co-fine. .

Tangent. | Co-tang.

9913365

219.912922

9.845227 1

154773

9.9124%%
9.912031
9.911584
9.911136
9.910686

9.8465%0
9.847913110.15208%
9. 8492’4 fo.
9.850593110.149407
9-851931}1
9.853268,

'10 153430
150746
148069

lIo 1467321

e e————,
Co-fine.

9.910234
9.909782
9.909328
9.908873
9.908416
9:907958

Sine.

9.85460310.145397
9.855938| 10.144062
9.85%2%70(10.142730
9. 8r8602

9. 859922
9. 861261

Co- -tang.

10.141398
10.140068

10.138739
Tangent. -

54
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The Table of Sines and Tangents.

36.

“{ Co-fine,

Tangent,

Co-tang,

“0l9.769219

9-907758

9.861261

10.138739

o
519.77008%
10(9.770952
15]9.771815
2019.772675
9-773533
9.774388

9-907498
9.907037
9-906575
9.906111
9-905645
9:905179

9.862589
9-863915
9.865240
9.866564
9.86788%
9-86920¢

10.137411
10.136085
10.134%760
10.133436
10.132133
10.130791

25
30
3519-775240
40{9.776090
45|9.776937
50|9.777781
9.778624
9.779463

0.904711
9.904241

9-903770

9.903298

9.902824

9.902349

9.87052¢9
9.871849
9.873167
9.874484
9.875800
9.877114

10.129471
Io.128151
10.126833
10.125561
10.124200
10.122886

55
Co-fine.

Sine.

Co-tang.

Tangent.

G Gr N
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53.

37-

Sine.

Co-fine.

Tangent.

Co-tang, |

9.779463

9.902349

9.877114

10.122886

9.780300
9-781134
9.781966
9-7827.96
9.783623
9-784447

9.9018%2
9-901394
9.900914
9.900433
9-899951
9-899467

9.785269
9.786089
9.786906
9.787720
9-788532
9-789342
Co-fine,

9.898981
9.898494
9.898006
9.897516

9.8970235,

9.896530

9.878428
9-879741
9.881052
9.882363
9.883672
9-884980
9.886288
9.887594
9.888900
9.890204;
9.8g1507
9.892810

110.1215%72

10.120259
10.118048
10.11763%
10.116328
10.115020

10.113712
10.1124006
I0.111100
10.109796
10.108493
10.107190

“Sine.

Co-tang.

“Tangent.

55
50
45
40
35
30

20

I5
i0

Slo o

52,




J The 'Taé/e of .S;ine: and T q?zggm‘;.

38.

35
40
45

60

Sipe.

éo-ﬁne.

Tangent.

Co-tang.

9.789342

9.896532

9.892810

10.107190

9.799149
9-790954
9.791757
9-792557
9:793354
9.794150

9.896038
9-895542
295042
9:09454

9.894046
9-893544

9

9-894111
9.895412
9.896712
9.898010
9899308
9.900605

9.794942
19-795733
19796521
|9 797307
519.798091
{9 798872

9.893041
9-892536

9.901901
9-903197

9.892030;9.904491
9. 891523 9.905785
9.-891013 9.907077
9.890503'9.908369

10.105889
10.104588
10.103288
10.101990
10.100692
10.099395
10.098099
10.096803
10.095509
10.094215
10.092923
10.091631

' CQ ﬁnc

Sine.

| Co-tang.

Tangent.

51,

39.

~ Sine.

Co-fine.

‘Tangent.

Co-tang. |

9.798872

9890502

9.908369

10.091631

9.799651
9.80042%
9.801201
9.801973
9.802743
9.803511

9-889990
9.889477
9.888961
9-888444
9.887926
9.887406

9.909660
9.9109571
9.912240
9913529
9.914817
9.916104

10.0G0340
10.089049
10,087760
10,08G4.71
10.085183
10.083895

9.8042%6
9.805039
9.805799
9.806557
9.807314

9.886885|9
9.886362
9-885837
9.885311
9-884783
9.884254

9.917391I
9.918677
9.919962
9.921247
9.922530
9.923814

10.682609
107081323

10.080038 |1

10.078753

10.077470
10.076186

2&08067
Co-line.

" Sine.

Co-tang.
RN R e A‘ Ly

I Tangcnt
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The Table of Sines and Tangents.

- 40.

Sine,

Co-fine,

Tangent.

Co-tang.

9.808067

9.884254

9-923814

9.808819¢
9-80956¢
9.810316
9.811061
9.811804
9.812544
9.813283
9.814019
9.814753
9.815485
9.816215
9-816943

9.883723
9.883191
9.882657
9.882121
9.881584
9.881046

9.925096
9.926378
9.927659
9-928940
9:930220
9:931499

10.076186
10.074904
10,073622
10.072341
10.071060
10.069780
10.068501

9.880505
9-879963
9.879420
9.878875
9.878328

9.932778
9.934056
9-935333
9.936611
9.937887
9.939163

10.067222

IO.06594_4_
10.06466%

10.063389
10.062113
10.060837

Co-fine.

9.87;7'780
- Sine.

Co-tang.

Tangent.

49-

41,

Sine.

| Co-fine.

Tangent.

- C'o;tallg.

9.816943

9.877780

9.817668
9.818392
9:819113
9.819832
9.820550
9.821265

9.877230
9.876678
9.876125
9.875571
9.875014
9.874456

9939163
9-G40439
9.941713
9.942988
9-944262
9.945535
9.946808

10.060837

10.059561
10.05828%
10.057012
10.055738
10.054465

10.053192}

9.821977
9.822588
9-823397
9.824104
9.824808
9.825511

9.873896
9-873335
9.872772
9.872208
9.871641
9.87107%3

9.948081
9-949353

9-950025

9.951896
9.953167
9.954437

10.051919
10.050647
10.049375
'10.048104
10:046833
10.045563

¢

"Co-fine.

* Sine.

Co-tang. .

Tangent,

)

48.




The Table of Sines-and ,Ta;zgents. .

42.

. Slne.

Co—ﬁne;

Tangent.

Co-tang.

9:825511

9.871073

9.954437

10.045503

9.826211
9.826910
9.827606
9-828301
9-828993
9.829683

9.870504
9-869933
9.869360
9-868785
9.868209
9.867631

9.955708
9956977
9.958247
9.959516
9960784
9.9062052

10.043023
10.041752
10.040484
10.039216
10.037948

9.830372
9.831058
9.831742
9.832425
9.833105
9.833783

9.867051
9.866470
9.865887
9.865303
9.864716
9.86412%

9.963320
9.964588
9:905855
9.967123
9-968389
9.969656

10.036680
10.085412
10.034145
10:0328%7
10.031611
10.030344

Co-fine.

Sine.

Co-tang.

Tangent.

10.044292.

47-

43-

Sine,

Co-fine,

Tangent.

Co-tang,.

9.833783

9.86412%

9.969656

9.834460
9.835134
9.835807
9.836377
9.837146
9.837812

9.863538
9.862046
9.862353
9.861758
9.861161
9.860562

9.970922
9.972188
9.973454
9.974.720
9.975985
9.977250

10.0290%78
10:027812

10.025280
10.024015
10.022750

9.838477
9.839140
9.839800
9.840459
9.841116

9.841771

9.859962
9-859360
9.858756
9.858151
9.857543
9.856934

9.978515
9.979780
9.Q81044
9-982309
9.983573
9.984837

10.021485
10.020220
10.018956
10.017691
10.016427
10.015163

"Co-fine. |

Sine.

Co-tang.

Tangent.

10.03034.4

10.0265461

46.
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The Table of Sines and Tangents.

44

Sine.

Co-fine.

Tangent.

Co-tang,

9.841771
9.842424
9.843076
9-843725
9.844372
9.845018
9.845662

9.856934
9.856323
9.855411
9.855096
9-854480
9.853862
9-853242

5;9.8_4:%3_7.
9.986101
9.987365
9.988629
9.989893
9.991156
9.992420

to.qQi5l63
10.013899
10.012635
10.011371
10.010107
10.008844
10.007580

9.846304
9.846944
g.847582
9.848218
9.848852
9:849485
Co-fine.

9.852620
9.851997
9.851372
9.850745
9.850116
9.849485

9.993683
9.994947
9.996210
9.997473
9.998737
{0.00000

10.00631%
10.005053
10.003790
10.002527
10.001263
10.000000

" Sine.

Co-tang.

“Tangent, .

45.
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A Table of Logarithms.:
N. [Logarith, . |Logarith.| 4°N. |Logarith.
"~ 1/0.000000 I 6711826075
2/0.301030 68{1.832509
3l0.477121 69]1.838849
4j0.602060 70|1.845098
' gl0.698970 _ _2*1.851258
6o.778151 72(1.857332
40.845098 7311.863323
8/0.903090 74[1.869232
9/9-954242 75|1.875061
10|1.000000 76{1.8808 1344
11]1.041393 %_;E; 77]1.886491]
12{1.079181 (5 78(1.89209 415
~13{1.118943! 2 79{1.897627
14]1. 146128 80{1.90309049
15|1.176091 311.681241 81[1.90848;
T16/1.204120] } 1.690196 82]1.913814
17]1-230449| “}-f50l1.698970 8311.919078
1811.2552721 ' £ 51[1.70%5%0 84'1.9242%9
1912787534, ; 52|1.716003 8511.929419
20|1.301330 ! 53 1.7242751 E 8611.934498
21ft.322219] [ 54/1.732394 | 87,1.939519
22(1.342422{3 55|1.740362 8811.944484H5
23|1.361728 5611.748188 89 1.949390
24i1.380211} | 57[1.7558%5 90|1.954242
_25[1.397940 _58|1.763428 9111.959041
26]1.414973 59]1.770852 92{1.963788
27|1.431364 6ol1.778151 93{1.968483
28l1.447158 61)1.785330 94{1.973128
29|1.462398 62{1.792394% | 9511.9777284
301.477121 63]1.799340F |_96]1.982271
T31{1.491361 | 64]1.806180 97|1.986772
32|1.505150 65{1.812913 98]1.991226
33j1.518514 66|1.819544 99]1.9956335
34i1.531479 67/1.82607: 100l2,000000

100l




100 A Table of Logarithms.
N. jLogarith,y | N. |Logarith. N. |Logarith.
'101[2.004321 134}2.127105 167]2.222716
102]2.008600 135|2.130334 1682.225309}
103|2.01283% 136 2.133539| 169|2.227887
104}2.017033 137|2.136721 170|2.230449
105[2.c21189 138]2.139879) - | 171[2.232996
106|2.025306 139}2.143015) | 172|2.235528
107|2.029384 140]2.146128 173|2.238046
108]2.033424 141|2.149219 174{2.240549
'109(2.037426 142|2.152288 175|2.243038
110[2.041393| | 143)2.155336 1762.245513
111{2.045323 14412.158362 1771%:247973
112[2.049218 145(2,.161368 178{2.250420
#13 2.053078 146]2.164353 179|2.252853
114{2.056905 147(2.169317 180[2.255273
115[2.060698 148(2.170262 18142.2576%9
116[2.064458 149]2.173186 182/2.260071
117(2.068186, 150)2.176091 183]2.262451]
118|2.071882 151§2.178977 184]2.264818
119|2.075547 152|2.181844 185(2.267172
120f2.079181} | 153 2.184691 186(2.269513
121[2.082785 154{2.187521 187{2.271842
122[2.086359 '155|2.190332f. 188]2.274158
123]2.089905 156{2.193125 189[2.276462
124]2.093422 157|2.195899 190|2.278754
125|2,096910{ | 15812.198657 191[2.281033
126|2.100371 15912.201397 192{2.283301
129/2.103804 160|2.204110 19312.285557
128]2.107209 161{2.206826 194{2.287802
129[2.110589 1622,209515 1952.290035
_130[2.113943 163]|2.21218% 196|2.292256
131[2.117271 164{2.214844 197(2.294466
132{2.120574 165)2.217484) - | 198|2.296665
4 13312.123852 16€]2.220108 199|2.298853
13412.1271051 | 16712.222716 200l2.301029

200




200 A Table of Logarithms.
N. -I;a%arith., N. Logarith. N. Logarrﬁ

A - S,
201{2.303196 234 2.360216 207}2.426511)
202[2.30535+1 2352.371068 26812.428135

203}2.307496 236|2.372912 26902.429952

204{2.309630 egg 2.37274.8 270 2.421324
20512.311754 238[2.376577 27112.422969

| 206lz-313867| {7239 2—-33;?3_9—8 27312-434569

209 .2,3.13970 | 240(2.380211 243]2.436163

20812.318063| | 24112.38pa17 274{2.437951

209]2.320146 242{2.383815 275(2.439233

2102.322219 | 243 2.285606 276[2.440909

| 2110.324282)  |"24402.387389] | 27712442479

212{2.326336 245|2.389166 278{2.444045

21312.328379] | 246/2.390935 279)2-445604

21442.330414 247|2.392697 280|2.447158

215(2.332438 24812.394452| | 281{2.448706
21002.334454] | 249[2.396100| | 2822450249

2172.336459| | 250/2.397940 2822.451786

218i2.338456] | 251{2.399674] | 284[2.453318

219]2.349444 252/2.4014Q1 285]2.454845

220/2.342422 253|2.403521 286-1.456£6

2212.344392{ | 254/2-404834 2871:.457889

22212.346353] | 255/2.406540| | 28812459392

22312.348305] | 256]2.408239 289}2.460898

224{2.350248 2572499933 | 2992.462398

3252.352183 | 25812.41K019) | 3912462893

2262:354108 . |7@50/2.413209| | 292{2.465383

227|2.356026] | 2602.434973 293[2.466868

22812.357935 261{2.41664.1 294/2.468347

22gl2.359835 262(2.418301 295(2.460822

230J2.361728 263 2.412.256 | 2962 471292
"231(2.363010| | 26alz.421 604 297|2.4727 50
232]2. 365488 2652.428246] | 2982.474216

2332.367356 266{2.424882 299]2.474671
2342.360216 265'2.426z111 30012.477121

e




300 A Table of Logarithms.
N. 1Logarith. i N. iLogari;h“. i N. {Logarith.|
3oli2.478'5bb 334)2.523746 367]2.504666
3022.480007 335(2.525045 368{2.565848
303[2.481443| | 336[2.526339] | 369|2.567026
304[2.482874 337|2.527629 37¢{2.508202
_30512.484299 33812.528916{ | 371 2.569374
30612.485721 339(2-530199 37:[2:570543
307(2.487138 340{2.531479 3732571709
| 3082-488551 341f2.532754 37-[2-572872
309|2.489958 342]2.534026 375)2.574031
3102.491362 343]2.535294 37¢|2.575¢88
311[2.492760 | 343)2.536558] | 37712.576341
3122494155 345)12.537819 378[2-577492
313[2:495544 3462.539076 379]2:578639
314{2.496920] | 347|2.540329] | 38¢|2.579784
_315/2.498311 34812.541579f | 381[2.580925
316{2.499687 349[2.542825 38212.582063
317(2.501059 350§2. 544005 38312.583199
318[2.502427 3512.545307 38412.584331
319{2.503791 352(2.540543 38212.585461
320[2.505149 35312.5477750 } 38¢[2.586587
321/2.506505 354[2.549003 38712.587711
322]2.507856 355/2.550225 388{2.588832
323|2-509203 356/2.551449] | 3802.589949
324{2.510545 357/2.552668] } 390)2.5910065
325/2.511883 358(2.553883) 391[2.592177
326[2.513218 359|2.555094 392[2.593286
327|2.514548 360|2.55C 303} 39312.594393
32812.5158%4 3612.557507 394{2.595496
329\2.517196 362(2.558709 395(2-596597
330 2.518514 36312.559907 39¢|2.597695]
331/2.519828 364|2.561101 397[2.598790
332{2.521138] | 36512.562293 396)2.599883]
333(2.522444] | 366/2.56348) 3942.600973
334'2.523746' 1 367'2.56466¢ 4ack2.602059
. 400
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A Table of Logarithms.

400
_N=1Logarith. N. jLogarith. N. |Logarith.
401{2.603144 43412.637489 467(2.669317
402{2.604226 435]2.638489 465(2.670246
403|2.605305 43€|2.639486 469|2.671173
404]2.606381 437]2.640481 470{2.672098
405|2.607455| | 43¢|2.641475 471|2.073021
406|2.608526 434]2.642465 472(2.673942
407|2.609594 44¢(2.643453 473[2-074861
408]2.610660 441[2.644439 474]2.675778
409|2.61172; 442{2.045422 4752676694
410[2.612784] | 443 1.646404 476[2.677607
4112613842 444|2.647383 4772678518
412/2.614897 445[2.648360 478{2.679428
413[2.615950] | 446{2.649335] | 479]2.680336}.
414{2.61700C 447]2.650308 480[2.681241
 415|2.618048 445]2 651278 481|2.682145
410{2.616093 149(2.652246 482[2.683047
417[2.620136 450|2.653213 483[2.683947
418]2.62117C 451]2.654177 48412.684845
419(2.622214 4522.655138 485|2.685742
420[2.62324¢ 453]2.656098 486{2.686636.
421{2.624282 454{2.657056 487|2.687529
422{2.625312 45512.658011 488|2.688419
423[2.62634c¢ 456]2.658965 489|2.689309}
424[2.627 3606 45712.659916 490]2.690196
4252.62838y 458]2.660865 491]2.69108 1
~426|2.629409 459}2.061813 492[2.691965
427|2.630428 -460|2.662758 493]2.692847
- 428[2.63144.4 46112.663701 494{2.693727
420[2.63245% 462{2.664642 495[2.694605
 430[2.633468 4632.66558 1 496[2.695482
431(2.634477 404]2.066518 497]2..696356
432|2.035484) | 465]2.667453 498]2.697229
.433(2.636488 466[2.668386 499|2.698101
43412.637489) | 467]2.669317 50012.698970

500




500 A Table of Logarithms.
N. jLogarith,, | N. Logarith.] { N. |Logurich.
50112.699838 534{2 727541 507(2.753583
5022.700704| | 535(2-728354 56812.754348
503]2.701568 536]2.729165 564[2.755112
504{2.702430 53712-729974 57¢)2.755875
505l2.703291| | 538]2.730782] | 571]2.756636
5002.704151) | 5392:731589) | 572)«.757396
507(2.705008 54012.732394 573(2.758155
508[2.705863 54112.733197 574(2.758912
509,2.706718 542/2.733999 575(2.759668
5102.707570 | 543(2:734799! | _57¢€|2.760422
511{2.708421 544|2.735599 57512.761170
512(2.709269| | 545(2.736397 | 57t{2.761928
513127101170 | 54612.737192) | 57¢]2.762679
514/2.710063] | 54712.7379871 | 58c|2.763428
A152.711807 5498 2_l7_3878:J £812.764176
51012.712649 549)2-739572 53212764923
| 51712.713491 55012.740363 583]2.765669
| 5182.714329 551{2.741152 584[2.766413
1-5192.715167) | 55212.741939 5852.767156
_520[2.716003] | A522.742725 58¢|2.967898
521[2.7168 3¥ 554,2-743509 58712.768638
522(2.717671 5552:744293 58812769377
52312.718502 556,2.745075 58912770115
524]2.719331 557(2.745855 59c(2.770852
_5252.720159 _ﬁ!2.746624 ' 501|2.971587
5262.720986| | 5592.747412| | 5922.772322
527\2.721811| | 5602.748188 593|2-773055
528]2.722634; 561{2.748963 59412.773786
5292.723456 | 562{2.749736] | 5952774517
53002.7242%60 | 563{2.750508 59812.975246
531|2.725095 50412.751279 59712775974
53202725912 | 50512.752048| | 5g812.776701
53312.726727| | 56612,752816, | 599i2.777427
53412.727541 56712.753583 6ocl2.778151
600
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600 A Table of Logarithms.
N. |Logarith. N. |Logarith] |_N. jLogarith.
601)2.778v74]  7634]2.802089 007(2.824126]
602(2.779596 635(2.8029%4 66812.824776
603]2.780317 6;6[2.603457 669|2.825426
604/2.781037 637|2.804139 670]2.826075
| 6052781755 630]:.804821 - 671 2.826723
pot|2.752.473 b59|2.805501 “o72)2. 527369
607|2.783 189 640|2.8c6179 673]2.828015
608|2.283904 641]2.8068 58 674(2.828659
609(2.784617 642(2.807535 675]2.829304
8102785319 643|2.808211 676]2.829947
0112.55004 1 644 2.808856 0677.2.830589
6122.786751 645[2.809559 678 2.831229
613)2.785460f | 64¢[2.810233 6792.831869
6142 78{,164 647 2.810904 6bo’z 832509
6!52~86Q~- 648[2.811575 681'2.833147
'0162 7895811 619)2.812245 08212853484
6172.79028 5 650128712913 533 2,834421
6182.790988 65i{2.813581 684'2.835056
619]2.791691 652/2.814248 685/2,835691
6202 792307 653i_2."81491_2, 686(2.836324
021)2.9930 054{2.81557¢ 087)2,83695%.
622|2 58373 65c]2.816241 688 2,3g7§§g
623]2.79148¢ 65€¢1:.816904 689!2.838219
6:4/.795185 657]2.817565 690|2.838849
625.79588¢ 658/2.8152206 691|2.839478
026]2.74y0574 659(2.818885 6y:2|2.840100
62%j2.797208 €6c|2.819543 693]2.840733
6:812.797059 €612.820201 694]2.841359
629)2. /q'é—x 062{2.82¢858 695|2.841985
] 639279931 60312821514 696|2.842609
“bgu 2.80002¢ b0, |1.822108 69712.843233
| 632]2.800717 66z(2.822822 69612.843855
| 6335]2.801404 666)2.82347: €9912.844477
{ 634l2.80208¢] 6672 82412€ 70012.845068

7ca
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700 A Table of Logarithms.
N. |Logarith. N. [Logarith.q , N. {Logarith.
701[2.845718) | 734[2.865696] | 7672.884795
702{2.8463 3 735|2.866287 768]2.885361
703)2.846955- | 736|2.8668%8 769|2.885926
70412.847573 73712.867467 770[2.886491
705]2.848189f 738(2.868056 771{2.887054
706{2.848805] 1 739(2-868643 772[2.887617
707(2.849419 | 740/2.869232] | 7732.888179
| 708|2.850033 741(2. 869818» 774{2-888741
700i2.8506.46 742|2.870404, 775/2-889302
710{2.851258 743|2:8709891 | 776/2.889862
711]2.851869 744|2.871573 77712.890421
712[2.852476 | 745/2.872156 778[2.890979
7122.853080) | 74612.872739) | 779[2.891537:
714{2.853698| - | 747/2.873321 780[2.892095
7152.854306 748(2.873902 _781[2.892651]
7162.854913 | 749/2.874482( | 782|2.893207]
7172855519 | 750(2.875061] | 7832893762
718{) 856124 7512, 875639: 784{2.894316:
719,2.856729 752|2 876218 785[2.894869:
7eoi2.857332 | 7552876795 | 78612805423
721]2- b57935 7542-877371 78712.895975
722,28 858537 7552 8"/947 | 78812.896526
7232.859138 7562.878522 78912.897077
72412.859739 7572 879096 790|2.897627
72512.860338 7582.87966¢ 1.79112.898576
726|2.86093 7592.880242 7922.898725
72712.863534 7602.880814 793|2-899273
728]2.862131 7612.881385 794[2.899821
729{2.862724 7622.881955 795(2.900367%
720]2.863323 7632.882525 79612.90091 2
7312.863917% 7642.883093 79712.901458
732}2.864511 7652.883601 798]2.902003
1 733]2-865104 7662.884229 70612.002547
] 7241 8( 656 7672.884705 800l2.90308¢

soc




8oo A Table of Logarithms.
N. [Logarith.y | N. |Logarith, | N. Logarith.

801[2.903633! 834[2.921166] 8672.938019
802]2.904174] 835]2.921686 8682.938519
803 2.904716; 836[2.922206 869'2.939019
80412.905256; | 837)2.922725 [ 8702.939519)
80512.905796, | 8382.923244] | 871/2.940018
-806(2.906335, [ 839|2.923762 872{2.940516
807|2.906874 840[2.924279 873]2.941014
808[2.907411 84112.924796 87412.941511
809|2.907949, | 842{2.925312 875(2.942008
810[2.908485 843l2.925828 jﬁw
811]2.909021 84412.926342 877[2-942999
81212.909556 845]2.92685% 87812.943495
813[2.910091 8456]2.927370 87912.943989
814/2.910624) | 84712.927883) | 880[2.944483
81512.911158 | 84812.928396] ) 88112.944976
816[2.911690 %2.928908 882{2.945468
814]2.912222 850[2.929419 88312.945961
818l2.912753 851|2.929929 88412.946452
819{2.913284" 852]2.930439 885]2.946943
82012913814} | 853]2.930049 | 886]2.947434]
82112.014343 854[2.931458( . | 88712.947924
822|2.914872 855|2.931966 888[2.948413
823|2.915399 856/2.932474 889i2.948902
824]2.915927 857[2-932981 89012.949390
824[2.916454 858(3.933487 891]2.940878
826|2.916980 859]2.933993 892{2.950365
824l2.917506 860[2.934498 893]2.950851
828(2.918030 861{2.935003 894{2.951338
82912.91855% 862]2.935507 895[2.951823
b30}2.91907§ 863)2.936011 89612.952308
8312.919601 864(2.936514 897]2.952792
832{2.920123 8652.937016 898{2.9532%6
833(2.920645 866/2.937518 89912.953759
83412.921166 86712.938019 00Ci2.954243

. . 900
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9oo A Table of Logarithms.
N. {Logarith. N. Logarith. N. [L.ogarith.
9o1(2.954725 | 934[2:970347 96712.985426
go2(2.955207 | 935[2-970812 | 968|2.085875
903(2.955688 936[2.971276 969(2.986324
904{2.956168] | 937[2.971739 | 970j2.986772
| 905 2.956649 9382.972203 _97112.987219
906(2.957128 939[2.972666 97212.987666
907|2.957607 940[2.973128 973[2.988113
908/2.958086) | 94112.973589). 1.97412.988559
909[2.958564] | 942[2-974050 975:2.989005
| 910[2.959041 043[2-974512 97612.989449
9112.959518 944{2:974972 97712-989895
912)2:959995 | 945]2-975432] | 97812.990339
913|2-960471 946]2.975891 979(2-990783
914[2.960946{ | 947[2.976349] ~ | 95012.991226]
Q15/2.961421f [ 94812.976808[ | 98112.991669|
916[2.961895 - 949(2.977266 982/2.992111
917]2.962369 | 950/2.977724] | 983i2.992554
918[2.962843 95112.978181 98412.992994
919|2.963315 952{2.978637 98512.993436
920/2.963788] | 95312.979093) | 986]2.99387
92112.964259 954{2.979548 98712.994317
922[2.964731 | 95512.980003] | 938[2.994756
923[2.965202) | 9562.980458] .| 989]2.995196
924{2.965672] 17957[2.980912! 1 99012.99%6% %
925/2.966142 958|2.981366]  |_9912.996074
926|2.966611 959[2.981819 992}2.996512
9272.967079 960|2.982271 99312.996949
928[2.967548 | 961(2.982723 | 99412.997385
929(2.968016 962(2.983175 995(2.997823
930[2-968483 963/2.983626] . | 99612.998250
631{2.968949: | 964(2.9840771 1 997(2.998695
932{2.969416 96512.984527 998{2.99913¢C
9332-969882" | 96612.984977] | 999{2.999560
934’2.970347 967'2.985426 1000{3.000000

The




’ HE Ufe of thefe TasLes hath been

already at large thewed in the F irft
and Twelfth Chapters; therefore I fhall
fay no more of them here. B




AN

APPENDIX,

Shewing farther

How to furvey by the Chain only : With
an ufeful Table to that purpofe.

AV IN G, in the fixth Chapter of the foregoing
Treatife, tavght a ready and eafy Way for taking

the Quantity of an Angle in the Field by the Chain only ;
and underftanding it to have mer with good Acceptance
among Surveyors and others: I thought it proper to fay
fomething more on that Subject, the prefent Opportunity
of a new Edition of the Book inviting me thereto. And
that this Way of working may be practifed as quick and
true as any in the World, with all the coflly Inftruments
that ever were invented, there are two feeming Difficulties
to be removed. The fiz# is, when the Angle grows ve-
ry obtufe, that is to fay, containing 170 Degrees or more,
then the Subtendent or Chord-Line will hardly be diftin-
guifhable between five or fix Degrees, there being but
v Part of a Link difference between 170 Deg. and 171
Degrees, and not above 5 Part, between 178 and 179
Degrees. To remedy which, you need not take the
Quantity of that Angle at all, efpecially if it be an in-
ward Angle, but meafure direétly from B to C; and
when you come right againit 4, take an Off-fet (which
you may do with a Rod or Line alone, as true as with a
Y Crofs



2 Ar APPENDIX, &c

Crofs or other Inftrument) which Off-fer, put down in
your Field-Book, will dothe Bufinefs when you come to
protract, as well as if you had taken the
Angle in the Field: But if that does |
not pleafe you, or any other Reafon ne- - |:
ceflitate you to take the Angle A4, there
place a ftrong Stick in the very Angle
A, and purting the Ring of the Chain
over it, ftretch it out at full length,
both in the Line 4B and 4C; and
where the End of the Chain falls; there
place Sticks alfo, asat D and G. Re-
move your Chain from A, and put the
Ring over the Stick at D, and ftretch it
out at adventure as towards £. Now
you fhould have another Chain, or a
fmall Line, (which you may carry in
your Pocket) exaétly of the length of a [«
Chain, with a Loop at each End ; which |23
-put over the Stick at 4, and takmo the
other Loop of the- Line in one Hand
and the loofe End of the Chain in the
-other Hand, go backward, till both be-
ing ftretched ftrait meet at £, then have i
you found DA E, an Equxlatual Tri-
angle confifling of 60 Degrees ; to which
‘add another Equilateral Triangle by
loofing the Chain at D, and putting it
over the Stick at £, letting the Line re-
main as it was faftened at 4, and taking
the loofe Ends again of the Chain and
Line in your Hands, go backwards as
before, until both being ftretched ftrait,
meet in . So have you found two Equilateral Tri-
angles, or 120 Degrees. Laftly, With your Chain mea-
fure the neareft Diffance FG, which fuppofe 10 be 84
Links and a half ; which Sum look for in the following
Table, and right againft it you will find 50 Degrees, which
addcd to 120, make 170 Degrees, the Quantity of the
Angle




A1 APPENDIX, &c. 3

Angle fought ; or if you have not a mind to ufe the Table,
you may note it down in your Field-Book, thus, a A84%,
fignifying that Angle canfifts of two Equilateralsand 84 3
Links for its Subtendent ; and you may plot it, by doing
with your Compafies upon the Paper, what you did in
the Field with the Chain. But now perhaps you may be
ready to fay, you pretend to teach how to take the Quan-
tity of an obtufe Angle with the Chain only, and here is
a Line required, or two Chains at leaft. Well then, you
thall prefently fee how to do it with one Chain only. Let
EAI in the following Figure, be the Angle of 170 De-
grees ;5 meafure fron1 « towards B and C, half a Chain on
each Side, as to D and E, where ftick down Sticks, and
oneat 4 ; then put the Ring at one End of the Chain over
the Stick at A, and the other End over the Stick at D, and
taking the Chain in the middle by the Ring that is com-
monly at the End of 50 Links, go backwards till both
Parts are {trait, and there ftick down a Stick, as at F.
Then loofe the Ring from D, and put it over the Stick at
F, and raking the very middle of the Chain, make both
Parts ftrair, which they will be at C, where ftick down a
Stick, from which meafure to E, noting it down in your
Field-Book A A 421 ; and when you plot it, remember to
make your Equilaterals but of 50 Links the Sides of them:
I fay, when you plotit ; for you may not in this Cafe have
recourfe to the following TaBLE, that being made to the

Radius of roo Links, unlefs you double the Number of
Links found between C and E ; or, which is better, when
Y 2 you
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you have finifh’d your two Equilaterals, one End of the
Chain hanging at 4, ftretch the other at full Length over
the Stick at G, which will fallac /{5 then meafuring the
neareft Diftance between H and C, you will find it to
be 84 3 Links, againft which in the Table ftand 50 De-
grees, which added to your two Equilaterals, make 170
Degrees for the Angle 4. [See this Figure.)

TR

But now if you had rather meafure this Angle, by firft
taking out a right Angle from it; thus you may do to
find the Perpendicular for the right Angle: [See the Figure
on the other Side.] Put one Ring of your Chain over the
Stick at the Angle 4, and ftretching out the Chain, let
the other End fall any where at adventure, asat Bor C;
where fick a Stick through the Ring, and looling that
End at A4, take it in your Hand, and ftretching it ftrai,
fee in whar Part it will juft touch the Hedge 4 £ 3 which
will be at D, if the other End be at C; or at E, if the
other End be at 8 ; and there make a Mark 3 which done,
keeping the End of your Chain in your Hand, go back-
ward from Bor C, towards G or Ftill your Chain s ftrait;
then moving; yourfelf fideways to and fro, till you perceive
your Chain to lie in a ftrait Line with BE or C D, at the
End of it place a Stick, at For G, from whence to 4
will be a Line perpendicular to 4 E ; wherefore from A
fet off one Chain in that Line, which will fall at H; and:
one Chain upon the Line 4 I, which falls-at 15 and mea-
furing the Diftance H I, you will find it 128 Links = Parts
of a Link, or 80 Degrees; which added to the right An-
gle, makes 170 Deg. which was the Angle required.

Otherwife you may take a right Angle, by fixing one
- End of the Chain in the Angle itfelf, and the other End
at ¢o Links Ditance in the Hedge ; then take 50 Links in

one
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one Hand, and 30 in the other, and fretch both Parts
ftrait, their Meeting will conftitute a right Angle, ac-
cording to the well known Axiom, that 3, 4, and 5
make a right-angled Triangle.

Many other Ways might be thewn, to take a right An-
gle in the Field by the Chain only, as alfo otherwife to
meafure the Quantity of an obtufe Angle; but I omit
them, leaving it to your own Praétice and Ingenuity:
Only one Way more, and the very beft, to take the
Quantity of this obtufe Angle, which take as follows :

In the following Figure let 4 be the Angle required to
be taken in the Field; by the Chain firft from 4, fet off
two Chains, one to B, the other to C; then fixing one
End of the Chain in B, ftretch the other dire& in a ftrait
Line towards C, making a Mark where the End falls,
which will be at 7 ; meafure the Diftance from 7 to 4,
which fuppofe to be 8 Links +% Parts of a Link; look in
the following T ABLE, and right againft it you will find

A .
5 Degrees 3 which doubled (the Angles #C 7 and 4 By
being equal, becaufe the Sides 4B and AC are equal,
and 1t) makes 10 Degrees ; which fubtraéted from 180,
leaves 170 for the defired Angle at 4.

But now if this had been an outward Angle, as we will
fuppofe the following ; you have no more to do, but to
continue one Line ; as for Example, the Line DA w0 C,
one Chain, and alfo to fet off one Chain upon the other
Line from A4to B ; then meafure the Diftance B C, which

: D

e A

¢
fay to be 1 Links % Parts of a Link, which anfwers in
the Table to 10 Degrees, which is the Complement of the
Angle 4 to 180 Degrees ; wherefore take 10 from 180,
semalns 170 for the fought outward Angles

‘ By
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By this time, I hope, the Difficulty of meafuring ob-
tufe Angles is well removed, and the Matter made plain
and eafy : As for acute Angles, and fuch obtufe ones as
are but a little bigger than go Degrees, you have the
Way to meafure them already in the fixth Chapter of the
foregoing Treatife, with fundry Ways to meafure a Field
with the Chain only, to which I refer you.

It remains now to fpeak of the fecond feeming Diffi-,
culty, which lies in the Trouble of plotting after this
Way : To remove which, you may have a Protractor.
made with Links on it inftéad of Degrees, or both, if
you pleafe; which the Inftrument-maker may foon do by
the Help of this Table. Or you may very well ufe your
ordinary Protradtors ; for having a Copy of this Table
in the Field with you, you may at once note down the
Degrees of every Angle, without mentioning the Sub-
tendents at all; or if you do only note down the Sub-
tendents in your Field-book when you come home, you
may at once take all the Angles in Degrees antwerable
to them, and fo plot with an ordinary Protractor, as at
other times. Ihave made the Table but to 140 Degrees ;
for, as I told you before, when an Angle exceeds that,
your beft Way of meafuring it, is as has been juft now
taught. ~ '

What has been already faid I prefume to be fufficient
to explain the following Table, and the Ule thereof,
therefore fhall not trouble you with Repetitions ; only
defire you to remember, that the Table is made for the
Radius of one Chain, or 100 Links ; and the Subten-
dents, or Chord Lines, are in Links, and decimal Parts
of a Link ; So-that when you would ufe this Table, you
muft {et off but ope Chain from the Angle (you defire
to know the Quantity of ) on either Hedge, and mea-
furing the neareft Diftance between the two Ends of the
Chains a-crofs from Hedge to Hedge, look for the
Number of Links in the Table that neareft Diftance
.contains, and right againft it you will find the Quantity
of the Angle as true, if not truer, than if it had been
taken by the belt Semicircle, Circumferentor, or T /oeodolﬁ._

E XA M
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EXAMPLE.

. In Folio 113 of the foregoing Book, 1 would know
the Quantity in Degrees of the Angle ¢ £ e, whofe Sub-
tendent is there (accounting one Chain Radius) faid o
be 80 Links: Accordingly, I look for 8o Links in the
Table; and the neareft Number to it is 79 Links v% Parts
of a Link, and right againft it ftands 47 Degrees:

"~ Wherefore I fay that Angle confifts of 47 Degrees, and
a Jittle more ;3 and tho’ it be needlefs, yet if you defire
to know hpw much that odd #- is (which i§ wanting to
make up 8o Links) you may fee by the Table, -that in
an Angle of this Bignefs one Link and half raifes a De-
gree 3 {o that & Parts of a Link is juft 12 Minutes.
The exact ‘Angle therefore is 47°. 12/,

. What has been faid concerning meafuring a Field, or
taking an Angle by the Chain only, either in the Appen-
dix, or fixth Chapter; may as well be applied to a Pole
or Rod cut out of the Hedge, anc divided into 100 equal
Parts ; and indeed you may altogether as well, and much-
quicker, do it with a Rod than the Chain, every Divifion
of the Rod anfwering to a Link of the Chain: But then
you muft take care your Rod be ftrait; and the Table
ferves as well for a Rod fo divided as the Chain, only in
cafting up there is a Difference (which your own Reafon
and the foregoing Treatife will fufficiently explain to
you) unlefs in meafuring the Length of the Lines, you
call every 4 Poles 1 Chain, and every 4 Divifions of the
Pole 1 Link; then you may caft jt as if it had been
meafured by the Chain: But there is no need. for that,
that I know of. . You may have, Ifuppofe, in Crooked-
Lane, a Rod made to thoot one Part into another like a
Fithing-rod, to be ufed as a Cane, in the Head where-
of may be a fmall Compafs’ which alone is Inftrument
enough to furvey any Piece of this Earth, be ir Mannor
or larger: And if fo, what need is there of a Horfe-Joad
of Brafs: Circles and Semicircles, heavy Ball-Sockets,
wooden Tables and Frames, and three legged Staffs,
cum: multis gliis, unleis 10 amude the ignorant Country-
man, to make him more-frecly pay the Surveyor? .T/

7



The TaBLE of Chords, or Subtendents to the Radius of
one Chain of Gunter’s, or 100 Links.
8 avsl |8 4 E| 8 4 Zj)E 4 £
N EE R ER N
Q J&a d= a0 +|le dr
I 1.9 {36 61.8] | 71 116, 1; {106 159 .7
2 3.5 [37 63.4| |72 117.5| 107 160 .8
3 5.2 |38 65.1| |73 119. 0} 108 161 .8
4 7.0| |39 66.8] | 74 120. 4} |109 162 . 8
5 8.7 |40 68.4| |5 121r.8) {110 163 .8
6 10.5 |41 70.0| | 76 123, 1! |111 164 .8
7 12,2 (42 71.70 | 77 124 . 5] {112 165 .8
8 14.0| 13 73.3 | 78 125.9] {r13 166.8
9 15.7] |44 74.9; {79 1272 |14 167 .7
10 17 .4} |45 76. 5| | 80 128 . 5 |115 168 .7
11 19.2| [46 %8 .2| | 81 129.9 [116 169.6
12 20. 9| |47 79.7% | 82 131. 2} |1i7 170. 5
13 22.6| {48 B1. 3] ] 83 132.5! 118 171 . 4
14 24 .4} |49 82.9] | 84 133. 8' 119 172 . 3
15 26 , 1| |50 84.5 | 85 135.1; {120 173 .2
16 27 . & |51 86. 1] | 86 136.4‘ 121 174 .1
17 29. 6| {52 87 .79 | 87 137. 7'{ 122 174 .9
18 31 .3} {53 8q.2| | 88 1390 123 175 .7
19 33.0| |54 90.8 | 89 140. 2 |124 156.6
20 34 .9} 155 92. g, 9o 141 .4 125 177 .4
21 36 . 4} 156 93 c9; |91 142, 0] 126 148 .2
22 38 .2 157 95.4y | 92 143 .8| {127 179.0
23 39.¢| |58 97.0| | 93 145.0] |128 179 .8
24 41.¢] |59 98. 5] | 94 140. 2| [129 180. 5
25 43 . 3] |60 100. 0| | 95 147 .4 |130 18I.3
26 44 . g| 161 101, 5 | 96 148 .6} 1131 182.0
27 46 . 5| 162 103 .0| | 97 149 . 8| {132 182 .7
28 48 .41 163 104 . 5] | 98 151.0| {133 183 .4
29 50 . 1| {64 106, ¢ | 99 152.1| (134 184.0
30 51 .8| 165 107 . 4| {100 153 .2 {135 184 .7
31 53 .4 |66 108 . 9| |101 154 .3} [130 185.4
32 55.1] |67 110, 4] |102 155.4] [137 185 .1
33 56. 6| 68 111. 8} 103 156. 5 |138 186.7
34 58 .z} j69 113 . 3} 104 157. 6] 1139 187 .3
125 60. 1} |70 114 . 7! tros 158 . 7' 140 187. 9
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