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THE

PREFACE

TO THE

READER.

Hat would be more ridicu-
. lous, than for me to go a-
bout to Praife an Art that

_all Mankind know they cannot 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 Diftinétion and
Bounds of their Land ? But (Neceflity
being the Mother of Invention) we find
the Egyptians, by reafon of the Nyl:s
over-flowing, which either wafht away
all their Bound-Marks, or cover’d them
-over with Mud, brought this Meafur-
ing of Land firft into an Art, and Ho-
noured much the Profeflors of it. The

' great
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great Ufefulnefs, as well as the plea-
fant and delightful Studie, and whol-
fom Exercife of which, tempted fo
many to apply themfelves thereto, that
at length in Egypt (as in Bermudas now)
every Ruftick could Meafure hisown
Land.

From Egypt, this Art was brought -
into Greece, by Thales, and was for a
long time called Geometry ; but that be-
ing too comprehenfive a Name for the
Menfuration of a Superficies only , it
was afterwards called Geod<fra ; and
what Honour it {till continued to have
among the Antients, needs no better
Proof than Plato’s & ywpélpnris e3fis éovio. And
not only Plato, but moft, if not all the
Learned Men of thofe times, refufed to
admit any into their Schools, that had
not been firft entred in the Mathematicks,
efpecially Geometry and Arithmetick. And
-we may fee, the great Monuments of
Learning built on thefe Foundations,
continuing unfhaken to this day, fuf-
ficiently demonftrate the Wifdom of
the Defigners, in chufing Geometry for

“zt,heir Ground-Plot,\‘ b,

r;/‘_/ ’ %43 é/ Since
—— ' .
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Since which the Romans have had
fuch an Opinion of this fort of Learn-
ing, that they concluded that Man to
be incapable of Commanding a Legion,
that had not at leaft 10 much Geometry in
him, as to know how to Meafure a
Field. Nor did they indeed either re-
{pe&t Prieft or Phyfitian, that had not
fome Infight in the Mathematicks.

Nor can we complain of any failure
of Refpe&t 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 fpeak evil of
1t.

Befides the many Profits this Art
brings to Man, it is a Study fo pleafant,
and affords fuch Wholfom and Inno-
cent Exercife, that we feldom find a
Man that has once entred himf{elf into
the Study of Geometry or Geodefia, can
ever after wholly lay it afide; {o natu-
ral it is to the Minds of Men, {o plea-
fingly infinuating, that the Pytbagoreans
thought the Mathematicks to be only -

¥ a
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a Reminifcience, or calling again to
mind things formerly learned.

But no longer to light Candles to fee
the Sun by, let me come to my bufinefs,
which is to {peak fomething concerning
the following Book ; and if you ask,
why I write a Book of this nature, fince
we have fo many very good ones alrea-
dy in our own Language ? I an{wer,be-.
caufe I cannot find in thofe Books, many
things, . of great confequence, to be un-
derftood by the Surveyor. I have feen
Young men, in America, often nonplus’d
fo, that their Books would not help
them forward, particularly in Carolina,
about Laying out Lands, when a cer-
tain quantity of Acres has been given
to be laid out five or fix times as broad
as long. This T know is to be laught
at by a Mathematician ; yet to fuch as
have no more of this Learning, than to
know how to Meafure a Field, it feems
a Difficult Queftion : And to what Book
already Printed of Surveying fhall they
repair to, to be refolved ?

Alfo concerning the Ezxtraltion of the
Square Root ; Iwonder that it has been

fo
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fo much neglected by the Teachers of
this Art, it being a Rule of {uch abfo-
lute neceflity for the Surveyor to be
acquainted with. I have taught it
here as plainly as I could 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 En-
trance of a River,, or Harbour, is a
Matter of great Import, not only to
Seamen, but toall {fuch as Seamen live
by ; I have therefore done my endea-
vour to teach the Young Arti{t how
~to do it, and draw a fair Draught

thereof. |

Many more things have T addcd, {uch
as I thought to be New, and W anting ;
for which Irefer you to the ook it
{elf.

As for the Method, 1 have chofethat
which T thought to be the eziicit fora
Learner ; advifing him firft to ‘Mm

«

1&&;

fome Arithmetick, and atter tcaching
. ( a ) h'.l‘l,

-’
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him how to Extract the Square-Root.
But I would not have any Neophyte
difcouraged, if he find the Fir§t Chap-
ter too hard for him ; for let him ra-
ther skip it, and go to the Second and
TFird Chapters, which he will find fo
eafie and delightful,that I am perfuaded
he will be encouraged to conquer the
Difficulty of learning that one Rule in
the Fir§t Chapter.

From Arithmetick, 1 have proceeded
on to teach fo much Geometry as the Art
of Surveying requires. In the next place
I have fhewed by what Meafures Land
is Surveyed, and made feveral Tables
for the Reducing one fort of Meafure
into another.

From which I come to the Defcri
tion of Inftrumeuts, and how to Ufe
them ; wherein I have chiefly infifted
on the Semi-circle, it being the beft that
T know of.

The Sizth Chapter teacheth how to
apply all the foregoing Matters toge-
ther, in the Practical Surveying of any
I"ieid, Wood, {oc. divers Ways, by di-

vers Inftruments; and how to- lay
| - down
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“down the fame upon Paper.- Alfo at
the end of this Chapter I have largely
infifted on, ai:d by new and eafic ways,
taught Surveying by the Chain only.

The Seventh, Elgb'b Ninth, Tenth and
Eleventh Chapters, teach how to cait
up the Contents of any Plot of Land ;
How to lay out New Lands ; How to
Survey a Mannor, County or Coun-
try : Alfo, how to Reduce, Divide
Lands, Cum multis aliis.

The Twelfth Chapter confifts wholly
of Trigonometry.

The Thirtecnth Chapter is of I—Ielghts
and Diftances, including among{t other
things, how to make a Map of a River
or Harbour. Alfo how to convey Wa-
ter from a Spring-head, to any appoint-
ed Place, or the like.

Laftly, At the end of the Book, I
havea Table of Northing or Southing,
Eafting or Wefting ; or(if you pleale to
call it fo) A Table of Difference of La-
titudé and departure from the Meridian,
with Diretions for the Ufe thereof.
Alfo a Tableot Sines and Tangents,and
a Table of Logarithms.

» (az2) I
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I have taken Example from Mr. Hol-
well to make the Table of Sines and 7 an-
gents, but to every Fifth Minute, that
being nigh enough in all {fenie and rea-
fon for the Surveyor’s Ule; for there
‘1s no Man, with the beit lnftrument
that was ever yet made, can take an
Angle in the Field nigher, if fo nigh,
as to Five Minutes.

All which I commend to the Inge-
nious Reader, wifhing he may find e-
nefit thereby, and defiring his favour-
able Reception thereof accordingly. I

conclude,
READER,

Your Humble Servant,

J L.

ADVERTISEMENT.

Uch Perfons as have occafion for the Inftruments
mentioned in this Book, or any other Mathe-
matical Infiruments whatfoever, may be furnifhed
with the fame, at Reafonable Rates, by John Wor-
gan, Inftrument-Maker, at his Shop under the Dial
of St. Dunftan’s Church in Fleeftréét, London.

THE
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Mealuring Land, ¥t

CHA P L.
of Aritbmetz'cl{.

T is very neceflary for him that intends to be an
Artift in the Meafuring of Land, to begin with
Arithmetick, as the Ground-work and Founda-
tion of all Artsand Sciences Mathematical : and

at leaft not to be ignorant of the five firft and Prin-
cipal Rules thereof, viz. Numeration, Addition, Sub-
Srraition, Multiplication and Divifion : W hich fup-
pofing every Perfon, thatapplies himfelf to the Stu-
dy of this Art to be skilled in ; or it not, referring
him to Books or Mafters, every where to be found,

: B , ’ to
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tolearn: I fhall namea fixthRule, asneceflary, (if

. not more ) to be underftood by the Learner ; which
is the Extraction of the Square Root ; without which
( though feldlom mentioned by Surveyors in their
Writings) a Man can never attain to a competent
Knowledgin the Art: I fhall not therefore think it
unworthy my Pains ( though perhaps other Men
have better done it before me ) to (hew you eafily and
briefly how to doit. ,

How to Eatrall the Sguare Root.

In the firft place it is convenient totell you what

this Square Root is: Itisto ﬁqd out of any Number

~ propounded a leflerNumber,which lefler Number be-

~mg-mulgplycd in it felf, may produce the Number

ropounded.  As for Example, {uppofe 81 bea Num-

er givenme, [fay gistheRoot of it, becaufe g mul-

tiplyed init felf, vsz. g times 9, is 81. Now 8 could

not be the root, for 8 times 8 is but 64 : nor could

1o, for 1o times 1o is 100, therefore I fay g muft

needs be the Root, becaufe multiplyed in it felf, it

makes neither more nor lefs, but juft the Number pro,
pounded, wviz. 81. | .

Again, fuppofe 16 be the

4 . number given, I fay the

Root of it is 4,becaufe 4 mul-

tiplyed in it felf makes 16.

: For your better underftand-

4 4 ing fee this Figure, which

. is a great Square, containing

16 lietle Squares ; .any fide

. of ‘which great Square con-

4 tains 4 little Squares : which

s called the Square Root. | Or




Of Arithmetick.

Or, fuppofe a plain Square Figure be given you
as this in the Margent, and it be requi- 3
red of you to divide it into 9 ﬁnall_._r_r_

Squares : Your Bulinefs is to know in-}
ban

to how many Parts to divide any one of 9

the Side Lines, which here muft be into <
3, and thatis the Root required. But

now how to do this readily 1s the thing
I am going to teach you. The Roots of all Square
Numbers under 100, you have in your Multiplica-
tion Table, however fince it is good for you to keep
them in your Mind, take this imall Table of them.

Roots J1[2|3]4[s|6]7f{8]9
Squares {1]4] 9] 16| 25]36]49]64] 81

~ Here you fee theRoot of 25 is 5, the Root of 64
is-8, and foof 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 puta Point over the firft Figure on
the Right-hand,. which is the place of Unites, and fo
proceeding to theLeft-hand,mifs thefecondFigure,and
put a Point over the third, then miffing the fourth,
Point the fifth ; and fo (if there be never fo many
Figures in the Number ) proceed onto the end, poin-
ting every other Figure, as you may fec
here, and fo many Points as there are, . . . .
of fo many Figures your Root will 1234567
confit, whichis very material to re-
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 Roo;

B2 o
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of that one Figure, orboth joyned together if there
be two, and when you have found it, or the nigheft
lefs to it, which you may eafily do by the Table
above, or your own memory, draw a little crooked
Line, as in Divifion, and there fet it down. For
Example, Let 144 be the Number whofe

..+ Root I'amto find ; T{ct it down, and prick
a44(12 the Figures thus: Then going to the firft
sz  Figure on the Left-hand, that hasa Price
over it, whichis 1, and fee what the Root

of itis, whichis1alfo; Ithereforedraw a crook-
ed Line, asinthe Margent, and fct down 1 in the
Quotient, then if 1 admitted of any Multiplication,
I fhould multiply it by it felf, but fince on¢e 1 is but
1, I'fubftradt it out of the firft prick’d Figure on the
Left-hand, and there remains o, fo that I cancel that
firft Figure, ashaving wholly done with it: Ifany
thing had remained after the Subftraltion, I fhould
have put the remainder over it. The next thing to
be done, is to double what is already in the Quoti-
ent, which makes 2, which 2 I write down under
the next Figure, viz. 4, which has no Point over it,
and then fee how oft Icanhave2 in 4 : Anfwer,twice;
I therefore fet down 2 in the Quotient, and 2 like-
wife under the next pointed Figure, which in this
Example is 4, then that 22 which ftands under the
44 muft be multiplyed by the 2 in the Quotient,whofe
Produ& is 44, which fubftralted out of 44 , there
remains o: But you may multiply and f{ubftraét to-
gether thus, twice 2 is 4, which Itake outof 4, and
there remainso, then I cancelthe firft 4 and 2 to the
Left-hand, as having done with them; then again,
twice 2 is 4, which taken out of 4 leaves o, and then
Lcancel the laft 4 and 2, and the Queftion is anfwecll-.
€d,
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ed, for thereis 12 in the Quotient, which is the
Root of 144, which may cafily be proved by mui-
tiplying 12 by r2. 1

Take avother Example: Let the fumm be  54756(¢2 -
Fir(t fee what the Root of § is, which is =
2, and place it in the Quotient, and under
the firlt pointed Figure both, as you fee
heré, ‘then fay two times 2 is 4, which taken out of
5, there remains one, and fo have you done with
the firlt Point. Next double the
Quotient , which makes 4, and 1
place it as you [ee here, under the ¥28
Figure void of a Point, then fee 54756 (23
how many times 4 you can have ##¥
in14, aniwer 3 times, which 3 place both in the
Quotient, and under the next pointed Figure, which -
is7; thenmultiply and fubftradt, fayingthree times.
4 is 12, which taken out of 14 leaves 2, which 2
write over the 4, and cancel both the 4 and the1, as
you do in Divifion : And three times 3 is 9, which
takenoutof 27, refts 18; which write. over head,
and cancel what Figures you have done with, no
otherwife thanin Divifion, and fo have you done
with the firft two Points. Now for the third poin-
ted Figure, or ifthere were never {o many more of
them, they are done altogether as the fecond : wviz.
Double again your Quotient, it makes 46, which put
down as you fce here, always obferving this Rule,
That the laft Figure of the doubled Quotient, I mean
that in the place of Unites, ftand under the next,
void of Points : And thofe of your Left hand of him,
wiz in the places of Tens or Hundreds, in order
before him, as youdo in Divifion, as you may fee
here: Then proceed,. and fay, how many times 46

can -
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1 can I havein 185, or rather how many
Az8 times 4 in 18: here Effay, as you do in
54756(23 Divifion, and fee if you can haveit four
%36 times, rcmembring the 4 that muft be

4 put down under the pointed Figure, and

when you find you can have it four times, write it
down in the Quotient, and alfo under your law
18

ted Figure ; then fay four times 4 is 16, out QI18,

v there refts 2, which writedown, and
x=810 cancelthe 18 and 4. Again, four times
S4756(234 6is 24, out of 25, refts 1 ; which put
2y down, and cancel the 2,5, and 6. Again,

4 four times 4.is 16, out of 26, reflts o:

and fo have you done, and find the Root to be 234,
I’ll add but one Example more for your pra&ice :
Let the Number, v_vhofé Root iSl‘CQllil' ed be 1.23.4587.8,

{eethe working of it.
But in this you fee there is a

z o Fration remains, and fo there will

7 94549 be inmoft Numbers, for we feldom

rzy45678(3513 happen upon a Number exaltly
Fh5oXZY Square : the Frattional Part muit

779 therefore thus be taken: before

you begin to extraét, add to your Number given two
Cyphers, if you defire to know but to the tenth part
of an Unite ; but if to an hundredth part add four
Cyphers, ifto a thoufandth partof an Unite, add
fix Cyphers, and then work, as before, as ifit 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 Root towards the Right-hand, will be the
Numerator of a Decimal Fraltion. For Example,
let 143 be the Number given to be extralted, and

to
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to know the Decimal Fration as near as to the hun-
dredch part of an Unite ; I write it down as before,
annexing four Cyphers to the end of it, as you fece
hereunder ; and after

having wrought i, 19 e
there comes out in the  ##% 1430000

: " 547
Quotient 1195, but be pr22YRS

caufe T had but two 40000 (q1.9g
Points over the firt 27,585
Number given, viz. 143, 22y

I therefore at the end of

two Figures inthe %Otient puta Point, which parts -

the whole Number from the Fraltion ; that 11 on
the Left-hand being Integers, and the 95 on the Right
Centefms of an Unite, which you may either write
as above, orthus, rt.25 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
litele pradtice, o cafic and ready, or to be wrought
with as few Figures. Todo it indeed by the Loga-
rithms or Artificial Numbers, is very eafie and
pleafant, but Surveyors have not -always Books of
Logarithms about them, when they have occafion
to cxeralt the Square Root : However I will brief-
ly fhew you how to do it, and give you onc Exam-
ple thereof.

When you have any Number given whofe
Square Réot you defire, feek for the given Num-
ber in the Tables of Logarithms under the Ti-
tle Numbers, and right againft it, under the Ti-
tle Logarithms, you will find the Logarithm of
the faid Number, the half of which is the Loga-

rithm:

I
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_rithm 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.

EXA M®PLE.

Let 625 be the Number: whofe Root is defired :
Firft I feck for it under the Title Numbers, and

ri%l)t againt it I find this - Log. 3,795880,
. which I divide by 2, ortake Hal
- the half of .it asyou fee : alf. 1,397940,

-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.

ze
Sz5(25 Root.
&y

Ce@
.

CHAP



CHAP IL
Geometrical Definitions.

Breadth,the leaft thing which can be imagined,
nd which cannot be divided, commonly marked as a
full Stop in Writings thus( . )

A Line has Length, but no Breadth nor thicknefs,
and ismade by many Points joyned together in length,
of which there are two forts, wiz. Streight and
Crooked. As, AB is a Streight Line, BC two
Crooked Lines.

A Point is that which hath neither Length nor
a

A B

B c

An Angle is the meeting of two Linesina Point ;
provided the two Lines fo meeting, do not make one
Streight Line, as theLine A B, and the Line A C,
gnectgg together in the Point A, make the Angle

AC,

C Of
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A

Of which Right-lined Angles there are three forts,
viz. Right Angled, Acute, Obtufe. :

When a Line falleth perpendicularly upon another
Line, it maketh twoRight Angles.

%

c A B
EXAMPLE

Let C AB be a Right Line, D Aa Line Perpen-
dicular to it, that is to fay, neither leaning towards
B or C,but exactly upright ; then are both the Angles

at A, viz. DAB, and D AC, Right Angles ; and
contain

.
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Sam———~—

contain each juft go Degrees, or the fourth part of a
Circle;but if theLine D A had not beenPerpendicular,
but had leaned towards B, then had D A C been an
Obtufe Angle, or greater than a Right Angle, and

D A B an Acute Angle, or leflerthan a Right Angle,
as you fee hereunder.

=, e
/o

c A B

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

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

The Triangle B hath two Sides equal, and the
_ third unequal, and is called an 1:¢{celes Triangle.

The Triangle C hath three uneyual Sides, and is

called a Scalenum.

C s of
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Of four Sided Figures there are thefe Sorts :

Firft, a Square, whofe Sides are all equal, and
Angles Right, asA.

Secondly, A LongSquare, or Parallelogram, whofe
Oppofite Sidesare equal, and Angles Right, asB.

Thirdly, A Rhombus, whofe Sides are allEqual,
but no Angle Right, as C. \

Fourthly, ARhomboides, whofe Oppofite Sides on-
ly are Equal, and no Right Angles, as D.
All other four Sided Figures are called Trapezia,
asE. '

Other
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Other Figures that are contained under s,6, 7,
ormore Sides, I call Irregular, as FG, &« Except

7\ S

_\

fuch as are made by dividing the Circumference of
a Circle into any number of Parts ; for then they are
Regular Figures, having all their Sides and Angles
Equal; and arc called according to the number of

Right Lines the Circle is divided into, or more pro-~

perly according to the Number of Angles they con-
tain, as a Pentagon, Hexagon, Heptagon, O&ogon,
- ¢¢. Which in plain Englifh is nomore than a Figure
of Five, Six, Sevenor Eight Angles; which Angles
are all equal one to another, and their Sides confe-
quently 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 Partsas you
pleafe ; and the Regular Figures arifing out of fuch
divifions, are called accordingto the number of Parts
the Circle is divided into ; fee for your better under-
ftanding thefe two or three following.
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i I%magon
¥

L g

Heftagon

/ Vi
\y

A Circle is a Figure determined with one Endlefs

‘ Line, as A. Which
Line is called theCir-
cumference of the
Circle, in the Mid-
dle whereof'is a Prick
or Point, by which
the Circle 1s defcri-
bed, which is called

k A
E the Center, from
¥  which Point or Cen-
~ ter all Streight Lines

drawn to the Cir-

cumference are Equal, or of the fame Length, as
AB, AC, AD. Th
| The
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S

The Diameter of a Circle, isa Line which pafling
through the Center, cuts the Circle into two Equal
Parts, or thelonge(t Streight Line that can be made
inany Circle; as BC. )

The Semi- Diameter, is the half of the above-menti-
oned Line, as AB, AC, or AD, either of which
is called a Semi-Diameter.

A Chord, is any Line fhorter than the Diameter,
which pafleth from one part of the Circumference to
another, as EF.

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

A Quadrant is the fourth part of a Circle, made -

by two Diameters perpendi-
cularly interfefting each o-
ther, as ABD, ADC,
ABE, AEC, cither of
which is a Quadrant, or
the fourth part of a Circle.
A Sclion, Segment, or
part of a Circle is a piece of
the Circle cut oft by a
Chord Line, and is greater
or lefs than a Semicircle, as .
E CF G is a Segment of the

Circle EBDCG, likewife EBD CF isthe greater -

Segment of the fame Circle.

A Superficies is that which hath both length and
breadth, butno thicknefs: whofe Boundsare Lines,
as A isa Superficies or Plain contained in thefe Lines
BC, DE, BD, CE, which hath length fromB to
C, and Breadth from B to D, but no Thickuefs.

When
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~ When thefe bounding Lines are meafured, and the
Content of the Superiicics calt up, the refule is called
the Arca, or Superficial Content of that Figure.

EXA M®PLE.

Suppofc the Line B C tobe twelve foot in Length,
and the Line BD), to be four Foot long, they multi-
plyed together rhake 48 ; therefore I fay 48 Square
Ilfcet is the Area or Superficial- Content of that
“igure.

gthn two Lines are in every Part equidiftant
from each other, they are called Parallel Lines, as
theLines AB and C D, which tho produced to never
A B {o greata Length, would
C D come no aearer to each
cther, much lefs meet. '

A Diagonal Line is a Line run-
ning through a Square Figure, di-

. viding it into two Triangles,begin-
ning at one Angle of the ‘Square,
and procecding to the Oppofite

c p Angle. In the Square ABCD,

A D is the Diagonal Line.

CHAP.
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Geometrical Problems.

L 7%

PROB I

How to make a Line Perpendicular toa
Line Given.

He Line givenis AB, and at the Point C it is
required to eret a Line which fhall be Perpen-

dicular to AB.
F>|<f(§
F - !

G.

A".'—I‘)‘F c - LJ: B

Opcn your Compafles to any convenient widenefs,
and {ctting 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 Compafles, 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 Compalles, fet one Foot in the
Point E, and with the other defcribe the Arch G G.

i D Lattly,
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Laftly, Lay your Ruler to the Point C, and the
Interfetion of the two Arches GG and FF, which
is at H, and drawing the Line H C, you have your
defire, HC being Perpendicularto AB.

See it here done again after the very fame manner,

. but may perhaps be plainer for your Underftanding.

,l]{\"\
:/ X’*

A% £B
PR OB i
How to raife a Perpendicular upon the End
of a Line.

‘ .
&
~F
G
\J
./})\ B

AB
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AB isthe Line given, and atB it is required to
ere& the Perpendicular B C.

If you have room you may extend the Line AB
to what length you pleafe, and work as above; but
if not, then thus you maydoit:

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 Com-
paffes, fet one Foot in the Point ®, and with the
other crofs theLine AB asat D : Alfo on the other
fide defcribe the Arch E ; then laying your Ruler to
D and ® draw the prickt Line D @ F. * Laftly, from
the Point B, you beganat, through the Interjetion
aX g draw the Line Bg C, which is perpendicular to

B.

Another way to do the fame, I think more eafie, though
indeed almoft the [ame.

Let A B be thegiven Line, B the Perpe‘ndicular
required.

1
Gl H
’ \"\ .
H | @
/
A- - ! |
—p

D2 Set
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Set onc Foot of your Compafles in B, and with
the other at any ordinary extent defcribe the Arch
CEF D, then keeping your Compafles at the fame
extent, fet one Foot in C, and make a Mark upon the
Arch at E; alfo fetting one Foot in E, make another
Mark at F, then opening your Compafles, or elfe
with the fame Extent, wgnich you pleafe, fet one
Foot in E, and with the other defcribe the Arch GG,

valfo fetting one Poirt in F, make the Arch HH, then
drawing a Line through the interfc€tion of the Arches
G and H, to the Point firft propofed B, you have the

“Perpendicular Line 1B.

P R OB. il
How from a Point affigned, to let fall a Per-
pendicular upon a Line given.

The Line given is AB, the Point is at C, from
which it is defired to draw a Line down to A B, that
may be Perpendicular toit ;

Y | &>
. ol
A \? F B
Firft, fetting one Foot of your Compafles in_the
Point C, with the other make a Mark upon the Line
AB, as at!)‘ and alfo at E, then opening your Com-

pafles wider, ‘or fhutting them clofer, either will dos
- . fet
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fet one Foot in the Point of Interfeftion at D, and
with the other defcribe the Arch gg, the like do at
. E, forthe Arch b4 : Laftly, from the Point affigned,
through the Point of InterfeCtion of the two Arches
£&> and b, draw the Perpendicular Line CF. This
is no more but theFirft Problem reverfed : The fame
you may do by the fecond Problem, wviz. let fall a

Perpendicular nigh the end of a given Line.

P R O B.

How to divide a Line into any Number of Equal Parts.
c

AB is a Line
given, and it isre-
quired to divide it
into 6 equal Parts.

Make at the

Point B aLine Per-

pendicular to AB, -

as BC; do the
fame at A the con-
trary way, asyou
fee here ; open
your Compafles
to any convenient
Widenefs, and up-
on the Lines BC,
and AD, mark
out five Equal
Parts ; forit muft
be always one lefs
than the Number
you intend to di-
vide the Line into:
which parts you
may number, as

you
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you {ee here, thofeupon one Line one way, and the

other the contrary way ; then laying your Ruler
from W 1. on the Line B C, toNo. 1. on the Line
A D, it will interfe¢t the Line ABat E, which you
may mark with your Pen, and the Diftance between

. Band E, isone fixth part of the Line; {0 proceed on

, and with the other at what Diftance you pleafe de-

*ill you come to No- 5. and then you will find that
you have divided the given Line into fix Equal Parts,

-asrequired.

PR OB. vw.

How to make an Angle Equal to any other
Angle given,

The Angle givenis A, and you are defired to make
one Equal to it.

Draw the Right Line BC, then going to the An-
;le A, - fet one Foot of your Compafles in the Point
)

fcribe
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fcribe the Arch TK, then without altering the extent
of the Compafles, fet one Foot in B, and draw the
like Arch, as fg; after that meafure with vour
Compafles how far it is from Kto I, and the {ame
diftance fet down upon the Arch from itowards 5

which will fall at E, after draw the Line BED,
and you have done.

PR OB vi

How to make Lines Parallel to each other.

A B isa Line given, and it is required to make a
Line parallel unto it,

'Y D
L N\ 7N
A—g —0——3B

Set one foot of your Comcraifcs ator near the end
of the givenlineas at C, and with the other defcribe
the Arch 44 ; do the fame nearthe other end of the

fame line, and through the utmoft convex of thofe

two Arches draw the Parallel line C. D.

- PROB.
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P R O B. vii
How to make a Line Parallel to another Line,
which muft alfo pafs through a Point affigned. .

Let A B be the given line, C the point through
which the required Parallel line muft pafs.

w

Set one foot of your Compafles in C, and clofing
them fo that they will juft touch, (and no-more)
the Line AB: delcribe the Arch 24; with the fame
extentin any ﬁart of the given Line fet one Foot, and
defcribc another Arch as at D: then through the
affigned Point, and the utmoft Convex of the laft
Arch, draw the required Line CD, which is Paral-
lel to AB, and pafleth through the Point C.

PR OB vii

How tomake a Triangle, three Lines
being given you.

Let the three lines given be 1,.2, 3, The Queftion is
how to make a Triangle of them.

Take
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Take with your Compaffes the length of either of the
three, in this Exam- 1
ple ; let it be that 2
Ne- 1. viz. the long-
eft, andlay it down
as hereunder from
AtoB; then taking
with your Compalfles
the Length of the
Line 2, fet one Foot
in B, and make the B
Arch C; zif taking the length of the laft Line 3.
place your Compaffes at A, and make the Arch D,
which will interfe@ the Arch Cat the Poiat E ; from
which Point of Interfe€tion:draw Lines to A B, which
fhall conftitute the Triangle AEB; The Line AB
being equal to the line No- 5,BE to No-2,AE to No 3.

PR OB ix

How to make @ Triangle equal toa Triangle
given, and every way in the [ame
- Proportion.

Firlt make an Angle Equal to the Anglec at A, as
you were taught in B
PROB. v. ~Then /\
making the Lines A ! p
ADand AE equal *
to AB and AC,
draw the Line D E.
Or otherwife you E

may doit as you were taught in P R O B. viii.
E : PROB.
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PR OB x
How to make a Square Figure,

A Lct A be a Line given,and
it is required to make a fquare
e Figure, each fide of which
[ fhall juft be the length of the
o € Line A.
L . Firft lay down the length
of your Line A, as A B.
Secondly, raife a PerPendi»-
cular of the fame length
at B.h |
: Thirdly, take the length
A B of eitheryof the aforcme%ti-
oned Lines with your Compalles, and fetting one
Foot in C defcribe the Archee ; do the like at A, and
dcfcribe the Arch f£
Fourthly, draw Linesfrom A and C iato the Point
of Interfcétion, and the Square is finithed.

P R O B xi
How tomake a Parallelogram, or long Square.
11— This is much like the
' 2.————former. Admit two Lines
2l Cand®ir is sequed” o

| make a Parallelogram of
B them : What a Paralle-
logram

[
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logram is, you may {ee in the Second Chapter of De-
finitions.

Firft, lay down your longeft Line, as AB, upon
the End of which eret a Perpendicular Line, equal
in Length to your fhorteft Line, and {o proceed, as
you were taught in the foregoing Problem.

P R O B. ‘xii.
How to make a Rbombus.

Firft make an Angle, fuppofe ACB, no matter
how great or {mall ; but be fure
let the two Lines be of equal g~ .—*
length ; then taking with your .
Compafles the length of one of // \“b
thofe two Lines, fet one Foot in  ~
A, and defcribe the Arch b6 ; al-
fo fet one Foot in B, and defcribe
the Archce. Laftly,draw Lines, 4
and it is finithed. Two Equila-
teral Triangles is a Rhombus.

A Rhomboides differs juft fo
much, and no more from a Rhom- c
bus, as a Parallelogram does from
a true Square ; itis needlefs therefore, I prefume, to
fhew you how to make it. e

'E 2 PROB.
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P R OB. xiuL

How to divide a Circle into any number of
Egqual Parts, not exceeding ten, or other-
wife bow to make the Figures called, Pen-
tagon, Hexagon, Faptagon, O¢to-
gon, .

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

c Keeping your Com-
pafles at the fame ex-
tent they were at
when you made the
Circle, fet one Point
of them in any part

>|B of the Circle, as at
A, and with the o-
ther makec a Mark at |

* Eand f; anddraw a .
Line between E and

f, which will be one
Side of the Triangle.

F

A D
I need not tell you how to make the other two

Sides, for it is an Equilateral Triangle, all chree
Sides being of Equal Length. ‘

To
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To make a Pentagon or Five-fided Figure.

Draw firft an obfcure Circle, as ABCD; then
draw a Diameter from A to C

B ; make another Diameter E
Perpendicular to the firft,
as CD; then taking with

your Compaffes the Length 4

of the Semi-Diameter, fet "1
one Point in A, and make X
the Marks EF, drawing a =
Line between them, as you
did to make the Triangle.
Next, fet one Pofht of your Compaffes in the Inter-
feftion at g, and extend the other to C, draw the
Arch CH : The nearcft Diftance between Cand H,
viz. theLine CIH, is the Side of a Pentagon, and
the greateft that can.be made within that Circle :
Which with the fame extent of your Compaffes you
may mark cut round the Circle, and drawing Lines,
the Figure will be finifhed.

To make & Hexagon or Six-fided Figare.

Draw dn obfcure Circle,
as you fee here, and then
without altering the extent
of the Compafles, markout /
the Hexagon required
round the Circle; for the\
Semidiameter of any Circle
is the fide of the greateft
Hexagon that can be made
within the fame Circle.

T
i

-f”-\

This .
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This is the way Coopers ufe, to make Heads for their
Casks. -

To make a Heptagon, or Figare of Seven, equal Sides
"~ and Angles. -

" You muft begin and
proceed as if you were
going to infcribe a Tri-
angle in a Circle, till

ou have drawn the

ine EF ; then taking
with your Compafles
the half of that Line,
viz, from © to E, or
from © to F, mark
out round the Circle

our Heptann,for the

alf of the Line EF is
one fide of it.

To make an Oltogon, commonly called an Eight-[quare
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
AB and CD.

Thirdly, Set one Foot of the Compafles in A, and
make the Arch E E ; alfo with the fame extent fet
one foot in C, and make the Arch ££; then through
the Interfection of the two Arches draw a Line to the
Center, viz. g h.

Laftly, Draw the Line IC orI A, either of which
is the fide of an O&agon.

To make 4 Nonagon.

Firft make a Cir-
cle, and a Triangle
in it, as you were
taught at the begin-
ning of this Problem.
Then divide one
third part of the
Circle. As for Exam-
ple, that A, 1,2,3,B,
into  three  equal
Parts. Laftly, draw
the lines A1,1,2,2B,
&c. each of thefe
Lines is the fide of a
Nonagon.

Zo-
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To make a Decagon.

" You muft work altoge-
ther as you did in making
a Pentagon : Sce the Pen-
tagon above, where the di-
ftance from the Centre K to
the Point at H is the fide of
a Decagon or Ten-fided Fi-
gure.

PR OB xiv.
Three Points being given : How to make a
Circle , whofe Circumference fhall pafs -

through the three given Points, provided
the three Points are not in a ﬁreigbt Line,

 Let A, B, C, bethe three Points given ; firft
fetting 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 firft Archat E and E, through thofe two
Interfc&ions draw the Line E E. .

The very fame you muft do between B and C, and
draw the Line ff; where thefe two Lines interfe&
cach other, as atg, there is the Centre of the Circle ,,
required ; theretore fetting one foot of your Com- o
paffes in g, extend the other to either of the Points o
given, and defcribe the Circle A B C. Note the =~ -
Centre of a Triangle is found the {ame way.

PR OB xvw ;
How to make an Ellipfis, or Oval feveral ways.

c B
o,
S,

Ny RS
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Fig. 1. Make threc Circles whofe Diameters ma
beina ftreight Line, as A B: Crofs that Line witK
another Perpendicular to it, at the Centre of the
middle Circle,as ¢4 : draw the Linesce,c b,dg, d f-
Set one foot of the Compafles in D, and extend the o-
ther to g, defcribing the part of the Ellepfisg £; with
the fameextent,fetting foot one in ¢,defcribe the other
part b e : The two Endsare made by parts of the two
outermoft {mall Circles, as youfee fe, g 4.

Fig. 2. Draw two fmall Circles, whofé circumfe.
rence may only touch eachother : Then taking the -
diftance between their Centers, 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 4, alfo at 4 ; then moving your
Compafles to the Centre of the other Circle, crofs
the lgid Arches at 4 and 4, which Croffes let be the
Centres of two other Circles of equal bignes with
the firft. Then through the Centres of all the
Circles draw the Lines A B, C D, E H, F G;
which done, place one foot of the Compafles in the
Centre of the Circle I, and extend the other to C,
defcribing the Arch of the Ellipfis C E: The fame
you muft do at 2, to defcribe the part BH, and then
1s your Ellipfis finifhed.

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

Here Note, that you may make the Ovals 1 and 3
of any determined length : for in the length of the
firft, there is four Semi-diameters, of the fmall
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 with your Compafles the

fourth
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fourth part of the Line, to make the the Oval Fiz. 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 proportional to the Length.
But if the Breadth be given you, take in alfo the fourth
part thercof, and make the Oval Fig. 2.

Fig. 4. This Ellipfisis to be made, having Length
and Breadth both given. Let A B be the Length,

C D 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 Linc
A B with your Compalfles, viz. A E, or B E; fet
one foot in C, and make two marks upon the Line
A B, wiz.f and g ; alfo with the fame extent fet one
foot in D, and crofs the former marks at fand g.
Thirdly, at the Points fand g, fix two Pins ; or if
it be a Garden-plat, or the like, two ftrong Sticks.
Then putting a Line about them, make faft the two
ends at fuch an exa&t length, that ftretching by the
two Pins, the bent of the Line may exattly touch A
orB, or CorD, or 4, as in this Diagram it does
at b ; fo moving the Line ftill round, it will defcribe
an exatt Oval.

F 2 Prob.
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PR O B. xvi

How to drvide a given Line intotwo Equal
Parts, which may be in fuch Proportion to
each other, as two given Lines. |
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Let AB be the given Line to be divided in fuch
Proportion as the line C isto the line D.

Firit from Adraw a Line at pleafure, as A E ; then
taking with your Compafles the line C, fet it off
from A towards E, which will fallatF: Alfo take
the line D, and fet off from F to E.

Secondly, draw the line E B ; and from F make a
line paralleltoeb, as F G, which fhall interfe the
given line A Bin the Proportional Point required, viz
at G; making A G and GB in like proportion to
cach other, as C Cand D D,

Example by Arithmetick.

The line C C is 6o Feet, Perches, or any thing
elfe ; the line D Dis 40 ; theline A Bis g0 ; which
is required to be divided in fuch proportion as 6o to
4o. Firft add the two lines C and D together, and
they make 100 : Then fay, if 100 the whole give 6o
for its greateft part, what fhall 5o, the whole line
A B, give for its greateft Proportional part ? Mul-
tiply 50 by 6o, 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 6o isto 40, {0 is 30to 20.

P R OB. xvii

Three Lines being given, tofind a Fourth in
Proportion to them.

Let A B C be the thiee Lines A——14
given, and it is required t0 find B-——-—18
a fourth Line which may be in ~C——s-.—21
fuch proportionto C,asBisto A ;-
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which is no more but performing the Rule of Three
in Lines.  As if we fhould fay, if A 14 give B 18,
what fhall C 21 give ? Anfwer27. Butto perform
the fame Geometrically, work thus.

Firft makeany Angle, asB A C. Then take with
with your Compafles the firft line A, and fet it from
Atox4. Alfo take the fecond Line B, and fet it
from A to 18 ; draw the line 14, 18. Then take

B

the third line C with your Compalffes, and fet it from
A to 21. From sz1draw 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 fhall leave thefe Problems,
till I come to fhew you how to divide any piece of
Land ; and to lay out any piece of a given quantity -
of Acres into any Form or Figure required : And in
the mean time 1 fhall fhew you what is neceffary to
be known.

CHAP.
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CHAP 1V.-
Of Meafures.

N firlt of Long Meafures; which are either
Inches, Feet, Yards, Perches, Chains, &r.
Note that twelve Inches make one Foot, three Feet
one Yard, five Yards and a halfone Pole or Perch,
four Perches one Chain of Gunter’s, eighty Chains
one Mile. But if you would bring one fort of Mea-
fure into another, you muft work by Multiplication
or Divifion. As for example, Suppofe you would
know how many Inches are contained in twenty
Yards : Firft reduce the Yards into Feet, by multi-
plying themby 3, becaufc 3 Feet make one Yard,
the Produt is 60, which multiplyed by 12, the num-
ber 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 ate in 720 Inches, you muft firft
divide 720 by 12,the Quotient is 6o Feet ; thatagain
divided by 3, the Quotient is 20 Yards. The like
you muft do with any other Meafure, as Perches,
Chains, & of which ms.2by and by.

Long [Link | Foot [Yard Perch|Chain Mile
lincheq|7.92| 12 | 36 (198|792 6336¢
Links|1.515| 4.56. 25 | 100 :8000
Feet | 3 {16.5| 66 5280
 lYards 5.5 | 22 {1760

Perch 4 Iszo
. : Chain| 80

See-
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Sce this Table of Long Meafure annexed, the ufe
whereof is very eafic : If you would know how ma-
ny Feet in Length go to make one Chain; look
for Chainat Top, and at the Lefc-hand for Feet,
againft which, inthe common Angle of meeting, is
66, {omany Feet are contained in one Chain.

But becaufe Mr. GantersChain is moft in ufe among
Surveyors for meafuring of Lines, I fhall chiefly in-
fit on'that meafure, it being the beft in ufe for
Lands. : - :

This Chain containsin Length 4 Pole or 66 Feet,
and is divided into 100 Links, each Link is there-
fore in length 722 Inches: If you wopld turn any
number of Chains into Feet, you muft multiply them
by 66, as 100 Chains multiplyed by 66, makes 6600
Feet ; but if you have Links to your Chains to be turn-
ed into Feet and Parts of Feet, you muft fet down the
Chains and Links, as if they were one whole Num-
ber, and after having multiplyed that Number by
66, cutoff from the Produtt the two laft Figures to
the Right-hand, which will be the Hundreth Parts of
a Foor, and thofe on the Left-hand the Feet required.

EXAMPLE.

Let it be required to know how many Feet there
are in 1§ Inches, 25 Links.

I{et down thus the Multiplicand 1525

_ The num. of Feet in 1 Chain, Multiplicas. 66
9150

9150

—

Produtt  1006|50 Feet, -
The
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The Product is 1006 ..

no other Example.

This is fo plain, it nceds

But now on the other hand, if Onc thoufand and
fix Feet and an half was given you to reduce into
Chains and Links ; you muit dividc 100650 by 65,
the Quotient will be 1§25, viz. 15 Chains, 24 Links.
But for thofe that do not well underftand Decimal
Arithmetick , and may perhaps meet with harder
Queltions of this nature, Ibave here inferted

A [lable, fhewing how many Fect and
Parts of a Foot ; alfo how many Perches
and Parts of a Perch, are contained in
any number of Chains and Links, from
One Link to Qne hundred Chains.

3] o o

E8 5195|288

ol kad =l = — o [2)

] Ll o =] =

ol|a 2 le a
[\
ml
8 a
L = —_—
. 660 .04 1 66 | 4
32|0. 08 2l 132] 8
98lo.12 3 198 12
6glo. 16 4 264 16
3el>. 20 S| 339 20
96lo. 24 6| 396] 24
62f0. 28 7| 462| 28
28lo.32 8 528 32
940 36 9 594 36
60[0 " 40 10| 660 40
. 200 . 80 20{1320, 8o
. 8¢lt. 20 30[1980]120
. 40[1.60 40|2640,160
oof2 . co §0|3300|200
602 . 40| | 603960240
46 . 20[2 . 80 70!4620280
| 8ofs2 . 8o|3. 20| | 8oi528032¢
90|59 + 40[3. 65| | 90|5940[360
100J66 . 00l4. ool I100|6600l400

The Explaration of
the Table.

If you would
know how many
Fcet are contained
in Twenty of Mr.
Gunters Chains.

Firft, under Title
Chains, feek for 20;
and right againft ic,
under Title Feer,
ftands 1320, the
number of Feet con-
tained in Twenty
Chains.  Alfo un-
der Title Perches,
ftands 8o, the num-

. ber of Perches con-

tained in Twenty
Chains,

G Again,
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Again, If you would kaow low many Feet are
contained in Eight Links only of the Chain, feck 8
under Title Links, and right againft it ftands oj. 28,
which is five Feet ¢, of a Foot, fomething more than
five Feet and a quarter.  Alfo under Title Perches and
Parts of a Perch, ftandso. 32, which fignities 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
anfwering tothe whole Chaias, and write them down
next the firft anfwering to the Links ; and adding
them to the other, you will have your defire. Ex-
ample, In 15 Chains, 25 Links, how many Feet?
Firft, by the Table I
find 10 Chains to con-

tain 660 Feet, which I Chasns, Feet, Parts,

write down thus 10 660

And when you have . § 330
added them together, Links 20 13 20
you find the Sumto be 5 3 30
1006 Feet, and ¢.;, of

a Foot,that is contain- Added 1006 s0
ed in 15 Chains, 25

Links.

In like manner, if it had been asked, how many
Perches had been contained in 15 Chains, 25 Links ©

In
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In the Table againft 10 Perch, Parts,
Chains ftands 40
S 20
20 Links co 8o
§ Links oo 20
Anfwer, 61 Perches ° 61 oo

Mark, that the foregoing Table is as big again as
it need to be ; for you fee both the Columnsare alike
in Figures, and only differenced by Points. I madeit
fo for your clearer underftanding of it ; which when

ou well do, you need ufe 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 Greaterinto a Le(s, as Divifion is
harder than Multiplication. 1 have therefore, for your
eafe, hereto annexed a large Table, with which by
Infpetion only, or at moft by a little eafie Addition,
as 1n the former, you may change any number of
Feet into Chains, Links, and Partsof a Link (remem-
bring all this while I mean Mr. Gunter’s Chain) ; alfo
into Perches and Parts ofa Perch. ‘ ,

e G2 A

. —

T
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e

S O Feet (Chain |Link|P
.of
- g (= L.|Perch {P.ofPer.
(] |5
,\ ) ol 313 S o 060
3 ,.8 3 o “ S30 (o] 121
. :; b 4 o 6 ogcs) g 18!
. s 2
- y Z 71575 o 332
K 9
spF A IR H RS
Suy 0 8 o2 of 43t
©c 0O 9 0 re o 48
P o lo' 13 | 636 o M
2 8o I o t§5 | 151 345
o 2&‘ S 20 ol 30 R
:l g - 30 o 303 I 212
, 45 | 454 1
E 40, o | 60| 606 818
u‘;—g 8 50 ol75 | 75 ; o
S £ & 60} - 7 3 030
. 90 | 909 3
,_8 8 K 70 1|06 |o6o 93¢
58 8 8o 1|21 (212 4 gk
QM 190 1136|363 o e
> s — (o]0 ] 1 SI 51; z 454
oo 060
g [~ WIS 3 |03 | o030
g > 0 300 4|54 |5 8| 15
B 2 400 6| o6 ogs 18 181
B §00 ° 24
o a 7 57 579 i
2 g5 6ool 9o e
o 700] 10 e | 351 2
o B 200 60 (606 | 42 :
w3 > $ I2 [ 12| 121 8 424
g8 & [ 90 3]s |
B < 1000 31636 54
B Q | IS | 1§ | 18! 6 pag)
é'.'-?'-... 2000] 30 A
=R 3000 30 | 303 | 121 I
) 45 818
S 45 | 454 | 18
S .8 4000] 60 | 60 | 606 : 818
SR R i v 150 | &
2 75 | 757 4
=hr E 6ooo] 90 | 9o e
l_‘:j 8 70023] 106 | o6 ggg 393 636
< 5] 8o00] 121 | 21 | 21 Aty 242
9000| 136 24841 8,8
= l 36 | 363 p
0000| 1§71 1 545 454
S §15 1606 | o6o
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This Table is like the former, and needs not
much Explanation. However I will give you an
Example or two. .

Admit [ would know how many Chains in length
are contained in §oo Feet. TFirft, in the left-hand
Column, under Title Feer, I look out 500, and
right again(t it Ifind 7 Chains, §7 Links, 574 Parts
of 1000 of a Link, or 7 Chains, §7.:75. So like-
wife under Title Perckes, I find 30,323, Perches. But
if you would know how many odd Feet that .12; is,
you mutft {eek for 303 in the Column titled Parts of
a Perch, and right againft it you will find 5 Feet.
So I fay that 500 Feet is 30 Perches, g Feet.

Again, I would know how many Chains and
Links there arein 15045 Feet ? Firft feek for 10000,
and write down the Chains, Links, and Parts of a
Link contained therein. Do thelike by 000 ; alfo
by 40 and 5. Laftly, adding them together, you
have your defire,_

Feet,  Chainy Linky, Parts
10Q00 IS1==§1==41%

§ose 15==75==17%7

49 0==—60==606

b o== 7==¢%75%

Addedy, make——237 95 453

Anfwer, 227 Chains, 95 Links, are contained in
15045 Feet.

One Example more, and I have done with this
Table.
How many Perches do 10573 Eeet make ?

Feet,
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Feet, Perches, Paris,
‘10000 606 060
500 30 303
70 4 242
3 o 181
Add 640 786

The Anfweris, 640 Perches, and . 7?¢ of a Perch,
or 13 Feet. I had forgot to tcll you what a Furlong
is ; it is 40 Perches in length ; 8 Furlongs make
1 Mile. And fomuch of Long Meafure : 1{hall now
proceed to

' Square Meafure.

. Planometry, or the meafuring the Superficies or
Planes of things (as Sir Jonas Moore fays) is done
with the Squares of fuch Mealures, asa Square Foot,
a Square Perch, or Chain, thatis to fay, by Squares
whofe Sides area Foot, a Perch, or Chain; and the
Content of any Superficies is faid tobe found, when
we know how many fuch Squaresit containeth.

.» As for Example : Suppofe AB CD wasa Piece of
v " _Land, and the Length of the
A B Line AB orCDwas 4Perches;
alfo the Length of the Line
; ~ | A C orBD was 5 Perches ;
' - | I fay that Piece of Land
. contains 2o Square Perches,
as you may fee it here divi-
ded ; every little Square be-
ing a Perch, having aPerch
in Length for its fide. If
' &ryou lay downa Square Fi-

c ‘'gure, whofe fide is 1 Foot,
' and
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and at the end ot every Inch you draw Lines croffing
one another,as thefe here, you will divide that Square
Foot into 1 44 little Squares, or Square Inches.

Or thus, The Line 44 isa Perch long a 5
or 16 Feet &, {0 is the Line 4 4, and the,
other 2 Lines : The whole Figure 46 ¢ d
is called a Square Perch. c

But bzfore wegoany farther, take this Table fol-
lowiag of Square Meafurec.
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This Table is like the former of Long Meafure, and
the ufe of it is the fame.

.- Example, If you wounld know how many Square

Fcet are contained in one Chain, look for Feet at
Top, and Chain on the Side, and in the common
Awngle of meeting ftands 4356, {o many Square Fect
are coniained in one Square Chain.

The common Meafure for Land is the Acre, which

by Statute is appointed to contain 160 Square Per-
ches, and it matters not in what form the Acre lyein,
{o it contains juft 160 Square Perches : as in a Paral-
lelogram 10 Perches one way, and 16 another con-
tain an Acre : So does 8 one way and 20 another,
and 4 one way and 4o the other. If then, having
one Side given in Perches, you would know how far
you muft goon the Perpendicular to cut offan Acre?
you muft divide 16c (the number of Square Perches
i an Acre ) by thegiven Side, the Quotient is your
defire.  As for Example,the given Side is 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.

Aad here I think it eonvenient to infert this necef-
fary Table, fhewing the Length, and Bredth of an
Acre in Perches, Feet and Parts of a Foot : But if
your given Side had been in any otherfort of Meafure;
As for Inftance in Yards, You muft then have feen
how many Square Yards had been inan Acre, and
that Summ you muft have divided by the number of
your given Yards, the Quotient would have anfwer-
ed the Queftion.

EXAMPLE,
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o & Lengthof %P Length of
EXAMPLE. %_ an Acre éanAcre.
. ° 2 v ]
If 44 Yards begiven }? § 2 3 § 8
for the Bredth, how (& -y T |z
many Yards fhall there | —| FT1=
be in Length of the 121510 | |28 5 ”,‘,'
Acre? 149 | o5 |8:2
\ : -
Firt, I find thatan |['2 13 | 57| Bo s -
Acre contains 4840 [13 |12 | sisf ]3r (5 |2}
Square Yards, ‘which I |14 |1t | 75 B2 ]5 (o
divide by 44, the Quo- |15 |10 |1t 33 | 4 |14
tient i1s 1to for the |15 lio | o 34 | 4 113
Length of the Acre.And |17 |5 57, 35 | 4 [ 9%s
thus knowing well how |73 1737 ) s o172
to take the Length and 19 |8 |65 b7 (%[5t
Bredth of one Acre,you 20810 | 8 3
may alfo by the fame - — 4 l:
way know how to lay (2117 |10} 39 ) 4 | 1.
down any number of 2217 |4} |40 ] 4 (O
Acres together ; of [23]6 |15} | |4t |3 f1a:
which more anon. 24 |6 f11 42 | 3 134
Reducing of one fore |25 | 6 [6 7| |43 [3 [i1:!
of Square Meafure to |26 |6 | 2t:| |4g 3 1o}
another, is done, asbe- 137 |5 |ist | lys 15 102 |

fore taught in Long
Meafure, by Multiplication and Divifion. And be-
caufe Mr. Gunter’s Chain is chtefly ufcd by Surveyors,
I Mall only inftance in that, and fhew you how to
turn any number of Chains and Links into Acres
Roods and Perches : Notc thata Rood is the fourth

part of an Acre.
And firft mark well that 10 Square Chains make
one Acre, thatisto fay, 1 Chainin Bredth, and 10 in
H Length;
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Length ; or 2in Bredth and 5 in Length, isan Acre;
as you may fee by this fmall Table.

o 0 & And thus well weigh-
= B = g ing that 10 Chains make
= 8 “ o  oncAcre, ifany number |
® of Chains be given you
gi toturn into Acres, you
=1 %o oo & muft divide them by 10,
o2 8 ¢ oo and the Quotient will be
(=9
=3 &3 33 333 thenumberofAcres con-
°4 © 2 50 tained in fo many Chains.
='s = 2 00 But this Divifion is ab-
6 L 1 66 €66 breviated by only cutting
o g . g
97 9 1 42 285 off the laft Figure, as if
(4] (4] . g N
8 1 25 1590 Chpms were given
9 1 1x 11x to turn into Acres, by

cutting oft the lalt Ti-
gure 1590, there is left 159 acres, which isall one
as if you had divided x59oby 10. Butif Chains and
Links be given you together to turn into Acres,Roods
and Perches, firft from the given Summ cut oft threc
Figures, which is two Figures for the Links and one
for the Chains, what’s left fhall be Acres. Andto
know how many. Roods and Perches are contained in
the Figures cut off, multiply them by 4, from the
Produét cutting off the three laft Figures, you will
have thcRoods : And then to know the Perches, mul-
tiply the Figures cut oft from the Roods, by 40, from
which Produ& cutting off again three Figures, you
have the Perches, and the Figures cut off are thou-
fandth Parts of a Perch.

EXAMPLE
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EXAMPLE

1§99 Square Chains, and gg Square Links, Low
many Acres, Roods and Perches ?

Acres 159!955

) 4
Anfwer, 159 Acres, 3 Rood —
320, Roods 3,620
40

——

Perches 241800

On the contrary, ifto an{' number of Acres given,
youadd a Cypher, they will be turned into Chains,
thus 99 Acres are 9go Chains, 100 Acres 1000 Chains,
¢¢. Thefameas it you had multiplyed the Acres by
10. And if you would turn Square Chains into
Square Links, add four Cyplers to the end of the
Chains, {0 will 990 Chains be 9g9ooooo Links, 1000
Chains 10000000 Links, allone as if you had multi-
plyed 990 by 10000, the number of Square Links
contained in one Chain.

And now, whereas in calting up the content of a
piece of Land mcafured by Mr. Gunzer’s Chain, (viz.
multiplying Chains and Links by Chains and Links )
the Produét will be Square Links; you muft there-
tore from that Produtt cut off ive Figures to find the
Acres ; which is the fame as if you dividad the Pro-
du&t by 100000 ( the number of Square Links con-
tained inone Acrc) then muliiply the five Figures
cutoff by 4 ; and from that Produtt cutting ofi’ five
Figures you will have the Roods.  Laftly multiply by

H 2 40,
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40, and take away ( as before) 5 Figures, thereft
are Perches.

EXAMPLE.

Admit a Parallelogram, or Long Square, tobe one
way § Chains, g5 Links ; and the other way 4
Chains, 35 Links : I demand the content in Acres,
Roads and Perches ? .

Multiplicand 555
Multsplicator 435

2775

1665

2220
Anfwer, 2 Acres Acrés 2 41425
1 Rood 4
Roods 1,65700
26 Perches 40
And ¢ Parss of a Perch -

Perches 26 28000

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

EXAMPLE,

Admit a Parallelogram to be in length gg Perches,
and in breadth 45 Perches ; thefe two multiplied
together, make 2475 Perches; which to tura into-
Acres, divide by 160, the Quotient is 15 Acres, and
75 Perches remaining ; which to turn into Roods,
divide by 40, the Quotient is 1 Rood, and 3 5 Perches
remaining. So much is the Content of fuch a piece
of Land, wiz. 15 Acres, 1 Rood, and 35 Pcrchcsl.{
. ere
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Here follows a Table to turn Perches into Acres,
Roods and Perches. .

g
s 224
5 a2s%
3 w
~ 40 Jr1fo
so ofr |
60 oj1 |20
70| oj1 |3
80| o2 |oo
90| o|2 |10
100 o}2 |20
200, 1|1 |oo)
300| 1|3 |20
400] 2|2 oo
sool 3|o |20
600] 3|3 |oo
noo| 4|1 |20
8oo| s§|o |oo
goo| §|2 |20
1000 6|1 oo
2000| 12]2 |oo
3000| 183 |oo
4000]| 25!0 oo
sooo| 31{1 |00
6000| 37|2 oo
7000| 4313 |00;
8000} 50,0 |00
9000| §6| 1 oo
10000| 622 oo
20000}12§| 0 Joo
30000[187| 2 loo
40000}250] o |oo
sonool3 12| 2 jo
60000]375| 0 |00
7000043 7| 2 |00
80000]500] 0 |00
90000]562[2 |00
100 25l0 loo

The Ufe of this Table.

In 2475 Perches, how many
Acres, Roods and Perches.

~ Ny

I i

2000 _12 2 OO0

400 2 2 0o

70 o ' 30

To whichadd the odd ¢ Perches © O G§

Anfwer 15- 1 3%

O——— p——

CHAP.
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CHAP V.
Of Inftruments and their Ufe.

And first of the Chain.

- Here are feveral forts of Chains, as Mr. Reth-

borne’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 Surveyors (as
being indeed the belt) is Mr. Gumter’s, which is 4
Pole long, containing 100 Links, each Link being
7.5% Inches : The Defcription of which Chain, and
how to reduce it into any other Meafure, you have at
large in the foregoing Chapter of Meafures. In this
Place I fhall only give you fome few Dire&ions for
the ufé of it in Mezaluring Lines.

_Take care that they which carry the Chain, de-
viate not froma ftreight Line; which you may do
by ftanding at your Inftrument, and looking through
the Sights: If you fce them between you and the
Mark obferved, they are in a ftreight Line, other-
wife not. But without all this trouble, they may
carry the Chain true enough, if he that follows the
Chain always caufeth him that goeth before to bein
a dire&t line between himfelf, and the place they are
90ing to, foas that the Foreman may always cover the
Mark from him that goes behind. If they {fwerve

Som the Line, they will make it longer than really
it
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it is ; a ftreight Line being the neareft diftance that
can be between any two places. :
Befure 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 confiderable;
~ as [uppofe you was to meafure a Field that you knew
to be cxaétly Square, and therefore need meafure but
one Side of it ; if the Chain-Carriers fhould miftake
but one Chain, and tell youthe Side was but 9 Chains,
when it was really 10, you would make of the Field
but 8 Acres and 16 Perches, when it fhould be 10
Acres juft. Andifin{ofmalla Line fuch a great Er-
ror may arife, whatmay beina greater, you may
eafily imagine. But the ufual way to prevent fuch
Miftakes is, to be provided with 10 fmalfSticks fharp
at one End, to ftick into 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 th at follows take up ; when the 10 Sticks arc
done, be furc they have gone 10 Chains ; then ifthe
Line be longer, let them change the Sticks, and pro-
cced as before, keeping in Memory how often they
change: They may either Change at theend of 10
Chains, then the hindmoft Man muft give the fore-

moft all his Sticks ; or which is better, at the end of .

11 Chains, and then the laft Man muft give the firflt
but 9 Sticks, keeping one to himfelf. At every
Change count the Sticks, for fear left you have dropt
one, which fometimes happens.

If you find the Chain too long for your ule, as for
fome Lands it is, efpccially in America, youmay then
take the half of the Chain, and mecafure as before,
remembring ftill when you put down the Lines in
your Field Book, that you fet down but the half of

the
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the Chains, and the odd Links, asif a Line meafured
by the little Chain be 11 Chains 25 Links, you muft
fet down § Chains 75 Links, and then in plottingand
caﬁing up it will be the fame as if you had mea-
fured by the whole Chain.

Atthc end of every 10 Links, you may, -if you
find it convenient, have a Ring, a piece of Brafs, or
a Ragg, for your more rcady reckoning the odd.Links.

When you put down in your Field-Book the length
of any Line, youmay fet it thus, if you pleafe, with
a Stop between the Chains and Links, as 1§ Chains
1§ Links 15.15. or withcut, as thus 1515, it will
be all one in the cafting up.

Of Inftruments for the taking of an. Angle'
in the Field,

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, ¢c. To defcribe thefe to you, their
Parts, how to put them together, take them afun-
der, &e. is like teaching the Art of Fencing by
Book, one Hours ufé of them, or but looking on them
in the Inftrument-maker’s Shop, will better defcribe

~ themto you thanthe reading onc hundred Sheets of

Paper
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Paper concerning them. Let it fuffice that the onl

ufe of themall is nomore ( or chicAyat moft ) bur
this ; viz.

To take the RQuantity of an Angle.

As fu;fzpo[é AB and A Care two Hedges or other
Fences of a Field, the Chain ferves to meafure the

— —— i S |
Tt N~

length of the Sides AB or AC, and thefe Inftru-
ments we are {peaking of are to take the Angle A.
And firft by the

Plain Table.

Place the Table (already fitted for the Work,
with a Sheet of Paperuponit ) as nigh to the Angle
A as you can, the North End of the Needle hanging
dire&ly over the Flower de Luce ; then make a Mark
upon tKe Sheet of Paper at any convenient place for
the Angle A, and lay the Edge of the Index to the
Mark, turning it about, t}ll through the Sights you

elpy
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efpy B, then draw the Line A B by the Edge of the
Index. Do the fame for the Line A C, keeping the
Index flill upon the firft Mark, then will you have
upon your Table an Angle equal to the Angle in
the Field.

Totake 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 caufc Marks to
be ét up near B and C, fo far off the Hedges, as
your Inftrument at A ftands, then turn the Inftru-
ment about ’till through the fixed Sights you fee the
Mark at B, there fcrew it faft ; next turn the move-
able Index, *till through the Sights thereof you fee
the Mark at C, then fee what Degrees upon the Limb
are cut by the Index ; which let be 45, fo much is
the Angle BAC.

Fow to take the fame Angle by the Circumferentor.

Place your Inftrument, as before, at A, with the
Flower de Luce towards you, dire&t your Sights to
the Mark at B, and {ee what Degrees are then cut by
the South End of the Needle, whichletbe 55 ; do
the fame to thc Mark at C, and let the South End of
the Needle there cut 100, fubftrat the leffer out of
the greater, the remainder is 4§, the Angle required.
If the remainder had been more than 180 degrees,
you muft then have fubftralted it out of 360, the
la(cll remainder would have bcep the Angle defi-
red.

This
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This laff Inftrument depends whoily upon the
Needle for taking of Angles, which often proves er-
roneous ; the Needle yearly of it felf varying from
the true North, if there be no Iron Mincs in the Earth,
or other Accidents to draw it afide, which in Moun-
tainous Lands arc often found : It is therefore the beft
way forthe Surveyor, where he poffibly can, totake
his Angles without the help of the Needle, as is be-
fore fhewed by the Semicircle: Butin all Lands it
cannot be done, but we muft {fometimes make ufc of
the Needle, without exceeding great trouble, as in
the thick Woods of Famaica, Carolina, &c. Itis
good therefore to have fuch an Inftrument, with

whichan Angle in the Ficld may be taken either with

or without the Necdle, as is the Semicircle, than
which I know no better Inftrument for the Surveyors
ufe yetmade publick ; therefore as I have betore
fhewed you, How by the Semicircle totake an Angle
without the help of the Needle ; I fhall here dire&

you

Hor 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
Necdle hanging dircétly over the Flower de Luce in
the Chard, turn the Index about, till through the
Sights you ef,y the Markat B ; and note what De-
grees the Index cuts, which let be 40; move again
the Index to the Mark atC, and note the Degrees

cut, viz. 85. Subftralt the Lefs from the greater, re-

mains 45, the Quantity of the Angle,

12 ‘ . Or
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Or thus ;

Turn the whole Inftrument ’till through the Fixed
Sights you efpy the Mark at B, then fec what De-
grees upon the Chard are cut by the Necdle ; which
for Examgle are 315, turn alio the Inftrument till
through the fame Sights you efpy C, and note the
Degrees upen the Chard then cut by the Necdle,
which let be 270; fubftrat the Lefs from the Greater,
( as before in workinF by the Circumferentor) re-
mains 45 for the Angle. Mark if you turn the Flower
de Luce towards the Marks, you muft look at the
Norh End of the Needle for your Degrees.

Befides the Divifion of the Chard of the Semicircle
into 360 Equal Parts or Degrees : 1t is alfo divided
into four Quadrants, each containing go Degres, be-
ginning at the North and South Points, and proceed-
1ng both ways till they end in 9o Degrees at the Eaft
and Welt Points ; which Points are marked contrary,
viz, Eaft witha W. and Weft with an E, becaufe
when you turn your Inftrument tothe Eaftward, the
End of the Needle will hang upon the Weft Side, .

If by this way of divifion of the Chard, you
would take the aforefaid Angle, diret the Inftrument
{fo (the Flower de Luce from you) *ill 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 NE 44 ; next dire&t the Inftrument to
C, and the North End of the Necdle willcut NE 89 ;
fubftract the one from the other, and there will re-
main 4§ for the Angle.

But if at the firft fight the Needle had hung over
NE 55, and at the fecond SE 8o,. then taktg 55

| rom
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from go, remains 35, take 8o from go, remairs 10,
whichadded to 35, makes 45, the Quantity of the
Angle: Moreover, if at the iirft Sighr, the North
End of the Needle had pointed to NW 22, and at
the fecond NE 23, thele two muft have been added
together, and they would havemade 4§ the Angle as
betore.

Mark, if 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.

Althouzh I have been fo long fhewing you how to
take an Angle by the Needle, yet when we come to
Survey Land by the Needle, as you fhall fee by and
by, wenced take but halfthe Pains; for we take not
the Quantity of the Angleincluded 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 Inftrument, by the
help of a Protra&or, which reprefents the Inftrument,
we readily lay down the Lines and Angles in fuch pro-
portion as they are in the Field.

This way of dividing the Chard into four 925, is in
my Opinion, for any Work the beft ; but there is a
greater ufe yet to be made of it, which fhall hereaf-
ter be thewed in its proper place.

Of the F 1eld-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 intc
Columns, as you fhall think convenient in your Pra-
&ife ; leaving always a large Column to the right
hand, to put down what remarkable things you meet

with inyour way, as Ponds, Brooks, Mills, Trees, or
the

61
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the like. - Thus fc;rﬁmple, it you had taken the

Angle A, and found it to contain 45 Degrees ; and
meafured the Line A B, and found it to be 12 Chains,
ss Links, fet it down in your Field-Book thus,

| degrees| Min. | Chain | Link
2| sl l

44 o] o) 12

Or if at A youhad only turned your fixed Sights
to B, and the Needle had thencut 315 ; in the place
of 45 you muft have putdown 315, If you Survey
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 chufc whether you will have
any Lines or not,if youcan write ftreight, and in good
order, theFiguresdiretly one under another.  For
this Ileave you chiefly to your own fancy;for Ibelieve
there are not two Surveyors in England, that have

‘exaltly the fame Method for their Field-Notes.

Of the Scale.

Having by the Inftruments before fpoken of,
meafured the Angles and Lines in the Field ; the next
thing to be done, s to lay down the fame upon Paper ;
for which Ufe the Scale ferves. There are feveral
forts of Scales, fome large, fome fmall, according as
Men have occafion to ufc them ; butalldo principal‘lzl

‘confilt of no more but two forts of Lines; the firft,

of Equal Darts, for the laying down Chains and
Liuks ; the fecond, of Chords, for laying downor
meafuring Angles. I cannct better explain the Scale
to you, than by fhewing the Figure of fuch a one as
ar¢ commonly {old in Shops,-and teaching how to
ufe 5. ThOfC
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Thofe Lines that are numbred at top with
11, 12, 16, . are Lines of Equal Parts, containing
11, 12, or 16 Equal Partsin an Inch. If now by
the Line of 11 in an Inch, you would lay down
10 Chains, goLinks ; look down the Line under 11,
and fetting onc foot of your Compalfles in 10 ; clofe
the other till it jult touch go Links, or half a Chain,
in the fmall Divifions. T?len laying your Ruler upon
the Paper ; by the (ide thereof make two fmall Pricks,

;, with the fame extent of the Com--

A-———7DPB pafles, and draw the Line A B,

| ~ which fhall contain in length 10
Chains, 50 Links, by the Scale of 11 id an Inch.
The back-fide of the Scale, is only a Scalc of 10 in
an Inch; but divided with Diagonal Lines, more
nicely than the other Scales of Equal Parts.

How 1o lay down an Angle by the Line
of Chords.

Ifit were required to make an Angle that fhould
contain 49 Degres.
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Draw a Line at pleafure, as. A B; then fetting
one Foot of your Compalles 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 C D.  Then take from your Line
of Chords 45 Degrees, and fetting one foot in D,
make a mark upon the Arch, as at C, through which
draw the Line A E: So f{hall the Angle E A B be

- 45 Degrees. If by the Line of Chords you would
ereft a Perpendicular Line, it is no more but to
semake an Angle that fhall contain 9o Degrees.

The reafon why I bid you take 60 from the Line
of Chords to make fyour Arch by, is-becaufe 60 is
the Semi-diameter of a Circle whofe circumference
is 360. ‘

.+ How to make a Regular Polygon, or a Figure
" of 55 6 7, 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 Quotient
taken from the Line of Chords fhall be one Side of
fuch a Figure.

EXAMPLE,

For to make a Pentagon, or 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 Arch ; which done, take 72 from

K. your
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your Line of Chords , and defcribe an obfcure
Arch; which done, take 72 from your Line
of Chords, and beginning at any part of the Cir-’
cle, fet off that extent round the Circle, as .

cscanseetoeecttttan ., .
%,
®e,
o,

from A to B, from B to C, and fo round till you
come to A again. Then having drawn Lires be-
tween thofe Marks, the Pentagor is compleated.
The like of any other Polygon, though it contain:
never {o many Sides. .

As for Example in a Heptagon : Divide 360
by 7, the Quotient will be 51 Deg. 25 Min. which
it you take from the Line of Chords, and fet off
round the Circle, you will make a Heptagon, as
D E,EFE GdearcthoSides thereol, o
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To make 4 Triangle in a Circle by the
Line of Chords.

Firt, Take the whole length of your Line of
Chords, or the Chord of 9o Degrees, with your Com-
pafles ; which diftance upon the Circle, fet offfrom
Cto *. Then take 30 Degrees from the Line of
Chords, and fet that from *to H. Draw the Line
'C H, which is one fide of the greateft Triangle that

* can be made in that Circle. ‘
Or you may makeit, by fetting off twice the Semi.

diameter of the Circle for 60, and 60, is 120, as well
as 9o, and 30. ‘

How to make a Line of Chords.

Firft, make a Quadrant, or the fourth partofa

v | } b
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L im
T e Ot
C‘\

>

ERrAr




68 Divers ways bow to take the Plots of Fields,

Circle, as A B C ; divide the arch thercof, viz. A C,
into go Equal Parts; which you may do, by dividing it
firft into three Equal Parts, and every ot thofe Divi-
fions into three Equal Parts more, and every of the
laft Divifions inte ten Equal Parts..

. Sccondly, Cortinue the Scmi-diameter B Cto any
convenient Jength, as to D, Then fetting one foot of
your Compeffes inC, lct the other fallon go, and de
{cribe the Aichgo, So likewife 80,80; 70,70; and the
reft.C D is the Line of Chords,and thefe Arches cut-
ting of it into Unequal Parts,conftitute the true Divi--
fior:s thereof, as you may fee by the Figure : -You
may," it you pleafe draw Lines Parallel to D C, as
1'have done here, for the better diftinguifhing every
Tenth and Fifth Figure.

Of the Protraétor.

The Protralor 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 haveSurveyed by the Needle,by placing the
Diameter of the Protraftor upon a Meridian Line
made upon- your Paper, you readily. with a Needle
upon the Arch of the Protra&tor prick off the true fi-
tuation of any Line from the Meridian, without’
fcratching thePaper, asyou muft doin theufe of the
Line of Chords.. It is made almoft like, and gradu-
ated altogether 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 Protraltor, you muft have a fine
Needle, fueh as Women few withal, put into a fmall
Handle of Wood, Ivory, orthelike, whichisto put
through the Centre of the Protrattor to any Point af:
figned upon the Paper, thatthe Protraltor may turn
round upon it. '

How to lay down an Angle with the Protraétor.

If it were required by the Protraor to lay down
an Adgle of 30 Degrees. Draw theLine A B, then.
take the Protraltor, and putting a Needle through
the Centre Point thereof, place the Needle in A, o
that the Centre of the Protrattor may lye juft upon-

the
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.70

‘ R

A

the end of the Line at A, move the Protralor about
till you find the Diameter thereof Iye upon the Line
A B; then at 30 Degrees upon the Arch, with your
Protralting Needle make a Mark uponjthe Paper, as
at C, draw the Line C A, which fhall make an Angle
of 30 Degreesviz. BAC,

If you Survey according to Mr. Norwood’s way be-
fore fl};oken of, it will be good to have the Arch of
your Protraltor divided accordingly, viz. into two
Quadrants, or twice 9o Degrees.

I need fay no more of a Protraltor, any ingenuous
Man may eafily find the feveral ufes thereof, it being
as it were, but only an Epitome of Inftruments.

GIIAP
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CHAP VI

How to take the Plot of 2 Field at one
Station in any place thereof, from
whence you may [ee all the Angles by

the Semicircle.

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 there-
of, asat ®, andcaufe Marks to be fet up in every
Angle : Dire& your Inftrument, the Floner de Luce
from you to any one Angle: As for Example, to A,
ande Fying the Mark at A through the fixed Sights,
there {crew faft the Inftrument ; then turn the move-

able
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able Index about (the Semicircle remaining immove-
able ) ’tiil through the Sights thereof you efpy the
Mark at B. See what Degrees on the Brafs Limb are
cut by the Index, which let be 80, write that down
in your Field-Book, foturn the Index round to every
one of the other Angles, puttingdown in your Field-
Book what Degrees the Index poiuts to, astor Exam-
ple, at C 107 Degrees, 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 muft therefore look
for what Degrees the Index cutsin the innermoft
Circle of the Limb at E 260, atF 314 Degrees.

; All which you may note down in your Field-Book
thus.

= o 5
E|fF[2E
a a & |g ¢

g & |°
©A.| o0.00.| 8.7
OB.|o8 .00.| 10.00
©C.|107.00.|11.40
®© D.|18 .00.]|10.50
® E.|260.co.|12.00
©F.|315.0.| 8.78

Secondly, caufe the Diftance between your Inftru-
ment, and every Angleto be meafured, thus from
o to A will be tound tobe 8 Chains 70 Links ; from
® to B 10 Chains oo. all which fet down in order in

our Field-Book, as you fee here above; and then
f;ave you done what 1s ncceflary to be done in that
Field towards meafuring of it. Your next work is
to Protra& or lay it down upon Paper.

Hoy
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How to Protracl the Former Obfervations
t dké’ll.

Firft draw a Line at adventure as A 4, then take
from your Scale, withyour Compafles, the firft Di.
ftance meafured, viz. from ® to A 8 Chain 70 Links,
and fetting one Foot in any convenient place of the
Line, wiich may reprefent the place where the In-
ftrument itood, with the other make a Mark upon
the Lincas at A; fofhall Abethe firft Angle, and
© the place where the Inftrument ftood.

Secondly, Take a Protra&tor, and having laid the
Centre thereof cxaltly upon @, and the Diameter
or Meridian upon the Line A #, the Semi circle of
the ProtraCure lying upwards. There hold it firit,
and with your Protralting Pin, make a mark upon
the Paper againft 8c deg. 107 deg. &e.’as you find
them out of your Ficld-Book. Then for thofe Degrecs
that exceed 180, you muft turn the Protraétor down-
ward, keeping ftill the Centre upon ©, and placing
“again the Diameter upon 4 A. Mark our by the In-
nermoft Circle of Divifions the reft of your Obferv,-
tions 185, 260, 315. Then applying a Scale to ¢,
and cvery one of the Marks, draw the prick’d Lincs
oB, oC, eD, 0FE, ¢T.

Thirdly, Take!n with your Compafles the length
of the Line © B, which you find by the Field Book to
be 10 Chains, which from © fetoftf to B. The like
dofor ©C, o D, and the reft. A

Laftly, Draw the Lines AB, BC, CD, d-.
which will inclofe a Figure exa&ly proportionable to
the Field before Surveyed. A

ow
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Ho_m,t.o.. take the Plot of the fame Field at one
Station by the Plain Table. . |

Place your Table with a fheet of Paper upon it
at ©, and making a mark upon the Paper, that fhall
fignifie where the Inftrument ftands, lay your Index
tothe mark, turning it about till you fee through the
Sights the mark at A ; there holding it falt, draw
the LincA ©. Turn the Index to B, keeping it flill
upon the firft markat © ; and when ]{ou fce 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
cach Angle, fetit off with your Scale and Compafles,
from © to A, from © to B, &¢. making marks where,
upon the feveral Lines, the diftances fall. .

Laftly, Between thofe Marks draw Lines, as
A B, BC, CD, ¢.. and then have you the true Plot
of the Ficld ready protra&ted to your hand. This

~Inftrement is {0 plain and eafie to be underftood, I
fhall give no more Examples of the Ufe of it. The
greatelt Inconveniency that attends it, is, that when -

~never {0 little Rain or Dew falls, the Paper will be .

 wet, and the Inftrument ufelefs. ‘

How to take the Plot of the fame Field at one
Station by the Semi-circle, either with the
belp of the Needle and Limb. botb togetber,
or by the belp of the Needle only.

In the beginning of this Chapter, I fhewed you
how to take the Plot of a Ficld at one Station, by

the .
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the Simi-circle, without refpet to the Necdle,which.
is the beft way : But that I may not leave you igno-
rant of any thing belonging to your Inftrument, I
fhall here fhew how to perform the fame with the
helpof 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 direttly over the
Flower-de-Luce of the Card ; there {crew 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 letbe 25, at Bros, at C132,
and {o of the reft round the Field. And when you
have meafured the Diftances, and are come to Pro-
traltion, you muft firft draw a Line crofs your Paper,
calling it a North and South-Line, which reprefents
the Meridian-Line of the Inftrument.  Then applying
the Protraltor to that Line, mark round the Degrees
as they were obferved, viz. 25, 105, 132, ¢ and
‘having fet off the Diftances, and drawn the outward
Lines altogether, like what you were taught at the
beginning of this Chapter, you will find the Figure
to be the very fame as there. '
Now to perform this by the Needle only, is:in a
manner the fame as the former : For inltead of turn-
ing the Index about the Limb, and feeing what De-
grees are cut thereby, here you muft turn the whole
Inftrument about, and obferve at every Angle what
Degrees upon the Card the Nzedle hangs over ;
‘which fet down, and Protra& as before.  But here
mind fome Cards are numbred from the North
Eaftwards 10,20,30,&. to.3604deg. Some from the
North Weftard, which are beft for this ufe, Pyo-
traltors being fmade accordiIf‘ngly : For ‘when yauy
- : 2 turn
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turn your Inftrument to the Eaftward, the Needle
will hangover the Weftward Divifion, and the con-
trary.

As for the Ufe of the Divifion of the Card into
four Quadrants, Lfhall fpeak largely of by and by,
therefore for the prefent beg your patience.

How by the Semi-circle totake the Plot of a
Field, atone Station, inany Angle thereof,
from whence the other Angles may be [een,

Let ABCDEFG bethe Field, and F the Angle.

at which you would take your Obfervations. Ha-

wing placed your Semi-circle at F, turn- it about. the,
’ . ‘ ' . EQ!' thj
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North-Point of the Card from you, till through the
Fixed-Sights, (Note that I call them the Fixed-Sights
which are on the Fixed-Diameter) you efpy the
mark at G. Then fcrew falt the Inftrument ; which
done, move the Index, till through the Sights thereof
you fce 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 fameat C, and it cuts 6o deg. like-
wife at D 77, and at E 100deg.  Note down all
thefe Angles in your Field-Book ; next meafure all the
Lines, as from Fto G 14 Chain, 6o Links; from F
to A 18 Chain, 20 Links ; fromF to B 16 Chain,
8o Links ; from F to C 21 Chain, 20 Links; from
Fto D 16 Chain, 95 Links; from'F to E 8 Chain,
5o Links ; and then will your Field-Book ftand thus :

3

5

“ .
—=00=00=14=60
v, A =20—c0=18=20
B =40—00—=16=80

C =60==00=21=20
D=77=00=16=g9%

E =10=00= 8=350

[,

L)

52249
sumwq)
ryus

Q saduy

To Protradt the former Obfervations.

Draw a Line at adventure as G, g, upon any
convenient place, on which lay the Centre of your
Protraltor, as at F, keeping the Diameter thereof
right uponthe Line G, g.  Then make marks round
the Protraltor at every Angle, as you find them in
the Field-Book, viz. againft 20, 40, 60, 77, and xl:mf},l

whic
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which done, take away the Protrattor, and apply-
ing the Scaie or Ruler to F, and each of the marks,
draw the LinesF A, FB, FC, D, andFE. Then
fetting off upon thefe Lines the true diftances as
you find them in the Ficld-Book ; as for the firft Line
¥ G 14 Chain,50Links ; for the fecond F A 18 Chain,
20 Links, ¢7¢c. make marks where the emtls of thefe
diftances fall, which let be at G, A, B, C, &.

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

When you Survey thus without the help of the
Needle, you muft remember before you come out of
the Fici.t 10 take a Meridian-Line, that you may be
abie to makea Compafs fhewing the true Situation
of the Land, in refpe@ of the four Quarters of the
H:avens, I mean Eaft, Welt, North and South ;
which thus you may do :

The Inftrument ftill ftanding at F, turn it about
till the Needle lies dire€tly over the Flower-de-Luce
of the Card, there fcrew it faft. 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 dez.  Mark this down 1n your Field-Book,
and when you have Protratted as before dircfted, la
the Centre of your Protractor upon any place of the
Line F D, as at O, turning the Protraétor about till
10 deg. thereof Iye direCtly upon the Line F D.  Then
‘againlt the end of the Diameter of the Protrattor,
make a mark, asat N,and draw the Line N », which
is a Meridian, or North and South Line, by which
you may make a Compalfs.

Note,
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Note that you may as well take the Plot of a Field
atonc Station, ftanding inany Side thereof, as in an
Angle : For if youhad fer your Inftrument in 4, the
Work would be the fame. "I fhall forbear therefore
(as much as I may ) Tautologies.

How totake the Plot of a Field at two Sta-
tionsy provided from either Station You may

Jee cvery Angle, and meafuring only the
Stationary Diftance.

Let CDEF GH, befuppofed a Field, tobe mea-
fured 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 Fiel)::l will conve-
niently admit of ; alfo take care that if the Stationary
Diftancc were continued, it would not touch an An-
gle of the Ticld ; then fetring the Semicircle at A,
the firft Station, turn it about, the Norch Point from
you, till through the Fixed Sights you efpy the Mark
at your fcecond Station, whichadmit to be at B, there
fcrew faft the Inftrument ; then turn the Moveable
Index, tocvery feveral Angle ronnd the whole Field,

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

Angles
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Angles chrées Minutes

C==== 24== 30

P===—=— —=—=00

. E:._:__..___QZ;::-_OO Tirft Scation.
F—===28 3==30
G====32¢==Co
H:===346==OO

Secondly, meafure the Diftance between the two -
Stations, whichlet be 20 Chains, and fct it down in

the Field-Book.
Stationary Diflance 20 Chains, co Links.

Thirdly, placing the Inftrument at B, the Second
Station, look backwards through the fixed Sights to
the Firft Stationat A, ( I mean by looking backward,
that the South Part of the Inftrument be towards A )
and having efpyed the Mark at A, make faft the In-
ftrument, and moving the Index, as you did at the
Firft Station to each Angle, fee what Degrees are
cut by the Index, and note them down as followcth ;
and then have you done, unlefs you will take a Me-
ridian Line before you move the Tnftrument ; which
you were taught to do a little before.

Angles  Degrees Minutcs

C==== 84:::00

D====149==00

‘E====194==00 The Sccond Station.
F=—=—2; §==0)

G:::::::2’70::OO

l'l::::322:-:00

M How
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How to Protrall or lay down upon Paper thefe
foregoing  Obfervations.

Firft, draw a Line crofs your Paper at pleafure,
as the Line 1K, then takc from off the Scale the Sta-
tionary Diftance 20 Chains, and fet it upon that Line,
as from A to B, fo will A reprefent the Firft Station,
B the Second.

Sccondly, apply your Protraltor, the Centre there-
of tothe Point A, and the Diameter lying ftreight .
upon the Line BK; mark out round it the Angles,
as you find them in the Ficld-Book, and through
thofe Marks from A, draw Lines of a convenient
Length.

Thirdly, move your Protrator to the Second Sta-
tion 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 Sta-
tion, and the Lines of the Sccond interfe&t each other,
arc the Angles of the Field : As for Example;

At the Firft Station the Angle C was 24 Degrees
30 Minutes, through thofe Degrees I drew the Line
A 1. At the Second Station C was 84 Degrees < Accor-
dingly fromthe Sccond StationI drew the LineB 2 ;
now, I fay, where thefc two Lines cut each other,
as they do at C, there is one Angle of the Field. So
likewifc of DE,and the reft of the Angles ; if there-
fore between thefe lnterfe€tions you draw ftreight
Lines, as CD, DE, EF, &v. you will havea true
Figure of the Field.

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

as
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as Cand D, from whence you might as well have
feen all the Angles,and confequently as well have per-
formed the Work.

How to take the Plot of a Field at two Stati-
onsy when the Field is o Irregular, that
from one Station you cannot Jee all the
Angles.
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Let CDEF GHIK L MN O be a Field in which
from no one Place thereof all the Angles may be
feen ; chufe therefore two Places for ycur Stations,
as A and B, and f{ctting the Semicircle in A, direct
the Diamcter tothe Second Siation B ; there making
the Inftrument faft,vith the Index take all the Angles
at thar cnd of the T'icld, as CDEFGHIK, and
mc:ire the Diltance between your Inftrument and
each Anle ; meafure alfo the Diftance between the
two Stations A and B.

Secondly, remove your Inftrument to the Second
Station at B ; and baving made it falt fo, as that
throug the Back Sights you may fee the Firft Station
A ; take the Angles at that End of the Ficld, as
NO CKLM, and meafure their Diftances alfo as be-
fore; all which done, your Field-Book will ftand
thus.

Firft Station.
Angles Degrees MinutesChains Links

C . 2§ 00==20 : 7%
D 31 oco—= 8 : 10
E 67 -co== g : 8¢
F 101 0o==10 : 80
G 137 00==— 7 : 00
H 262 00== 6 : 70

| 316 00==—13 : 70
K-——-3S4.———OO==24 : §0

The Diftance between the twoStations 31 Ch.6o L.

’&ca_nd
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Second Station.

Angles Deg. Min. Chain.Link.

N . 3 + 30—=4 : 20
11y . 00— 7 : 00
145 . OO—:1§ : 60
20§ . 00— 17 : 48
. 220 . 00==1§ : ©O
« 274 . CO—I1 : 20

2rr=no

~ To lay this down upon Paper, draw at adventure

the Linc PB AP ; then taking in with the Compaf-
fes the Diftance between the two Stations, viz, 31
Ch. 60 Links; fetit upon the Line, making Marks
with the Compafles as A and B, A being the Firft Sta-
tion, B the Second, lay the Protrattor to A the
North End of the Diameter towards B, and markout
the feveral Angles obferved at your Firft Station,
drawing Lines, and fetting oftthe Diftances as you
were taught in the beginning of this Chapter,Fig. 1.

Do the fame at B, the Second Station ; and when.

you have marked out all the Diftances, between

thof¢ Marks draw the Bound-Lines.

I am the briefer in this, becaufe it is the fame as

_ was taught concerning Fig I ; for if you conceive a

Line to be drawn from CtoK; then would there be

two diftin& Ficlds to be meafured, at one Station a-
iece.

If a Field be very irrcgular,you may after the fame
manner make three, four or five Stations, if you
pleafe; butI think it better to go round fuch a Ficld
and meafure the bounding Lines thereof : Which by
and by, 1fhall fhew you how to do.

Note,
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Note, in the foregoing Figure you mightas well
have had your Stations in two convenicnt Angles, as
D and K, and have wrought as you were taught
Icpnccming Fig. 2. the Work would have been the
ame.

Hor to take the Plot of a Field &t one Station
in an Angle (fo that from that Angle you
may [ee all the other Angles ) by meafuring
round about the [aid Field.

ABCDE is theFicld, and A the Angle appoin-
ted for che Station ; place your Semicircle in A, and
dire& the Diameter thereof ’till through the fixed
Sights you fee the Mark at B, then fcrew it faft;
and turn the Index to C, obferving what Degrees
are there cut upon the Limb ; which let be 68 De.
grees ; turn it further, ’ill you efpy D, and note
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down the Degrees there cut, viz. 76 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 Bto C
15 Chains,00 Links, from Cto D 7 Chains oo Links,
from Dto E 14 Chains 40 Links, and from Eto A
14 Chainsos Links : '
Then will your Field-Book be as hereunder.

o Z £ o =
E § 5 § g &
& 8 § co B °
C= 68 . oo %?;:‘4 . 00
D= 76 . co — 15 . 00
E=1274 . 00 C ,_37 00

DE=14 . 40

EA==14 . o5

To protra&t which draw the Line A B at adven-
‘ture, and applying the Centre of the Protratorto A,
( the Diameter lying uponthe Line A B, and the Se--
micircle of it upwards) prick of the Angles, as -
againft 68 : 76: and 124: make Marks, through
which Marks draw the Lines AC, AD, AE, long
enough be fure ; “then taking in with your Compafes,
from oif the Scale, the length of the Zinc A B, wviz.
14 Chains, and fetting onc Foot of the Compalles in
A, with the other crofs the Line, asat B; alfo for
B C takein 15 Chains, and fetting one Foot in B,
with the other-crofs the Line A C, which will fall
tobeat C; for the Line C D take in 7 Chains, and
fecting one Foot in C, crofs theLine A D, wiz. at D;
thenfor D E, take in 14 Chains 40 Links, and fet-
' ting
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ting one Foot of the Compailes in DE, with the
other crofs the Line A E, which will fallat E: Laft-
ly tor. E A take 14 Chains g Links with your Com-
pafles, and fetting oue Point in E, {ee 1f the other
fall exaltly upon A, if it does, you have done the
Woik tiue, if not, you have erred; between the
Croiles or nter{e€tions, draw ftreight Lines, which
fhall be the bounds of the Field, viz. AB, BC, CD,
DE, EA.

Homw to talée the Plot of the foregoing Field,
by meafuring one Line only, and taking Ob-
Jervations at every Angle. '

Begin as you have been juft before taught, ’till you
have taken the Angles C, D, E, viz. 68, 76, and
124 Degrees ; then leaving a good Mark at A, which
may be feen all round the Field, go to B, meafuring
as you go the Diftance from A toB, which is all the

“Lines you need to meafure ; and planting your Semi-
circle 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 Diame-
ter to A, turn the Index to D, where it will
cut 20 Degrees ; then remove to D, and efpying
A through the Back Sights, turn the Index w0 E;
whereic wilcut 135 Degrees.  Note all this in your
L.eld-Book.

Angics
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[ Angles taken 4t} f Angles round
i_tbe Firft Station. i the Field. J>
C=6 ? B . 129

D= 76 ~Degrees C. 2O§Degrees
E_—;:u,g D. 35

Line AB: 14 Chains.

To protrat this you muft work asyou were taught
concerning the foregoing Figure, untill you have:
drawn the Lines AB, AC, AD,AE, and fet offthe
Line AB 14 Chains ; then laying the Centre of
your Protrattor to B, and the South End of the Dia-
meter, (or that marked with 180 Degrees ) towards
A, make a Mark again(t 129 Degrees, and through
that mark from B, draw the Line B C, ’till it inter-
felt the Line A C, which it will do at C : Lay alfo
the Centre of the Protraétor upon C, the Diameter
thereof upon A C, and againft 20 Degrees make a
Mark, through which from C, draw the Line CD
il it interfe& the Line AD, which it will do at
D; laftly place your Protrattor at D, the Diameter
thereof upon the Line D A, and make a Mark againft
135 Degrees, through which Mark draw the Line
D E, until it interfeCt the Line AE at E, alfo drawa
ing the Line E A you have done.

This may be done otherwile thus, after you have,
ftanding at A, taken the feveral Angles, and meafu-
red the Diftance AB, youmay only take the quan-
tity of the bounding Angles, without refpet to A:
As the Angle at B is g1 Degrees, at C (an out-
ward Angle, which in your Field Book you fhould
diftinguifh with a Mark > ) 138; and fo of the

reft. And whenyou come to plot, having found the
N "place
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place for B, there makean Angle of 51 Degrees,
drawing the Line dill it interfe& A C, &r.

You may alfo furvey a Field after this manner, by
fetting up a Mark ia the middle thereof, and meafu-
ring from that to any one Angle, alfo in the Obfer-
vations round the Field, having refpet to that Mark,
as you had herc to the Angle A. .

It is too tedious to Eive Examples of all the Varie-
tics ; befides it would rather puzzle than inftru&t a
Neophyte. -

How to take the Plot of a Large Field or
Wood, by meafuring round the [ame, and
taking Obfervations at every Angle thereof,

. by the Semicircle.

Suppofe
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Suppofe ABCDEF G tobea Wood, through
which you cannot fee to take the Angles, as before di-
re&ted, but muft be forced to go round the fame ;
firft plant the Semicircle at A, and turn the North
End of the Diameter about, ’ill through the fixed
Sights you fee the Mark at B, then move round the
Index, till through the Sights thereof you efpy G,
the Index there cutting upon the Limb 146 De-
grees.

2. Removeto B, and as you go meafurc the Di-
ftance A B, viz. 23 Chains 40 Links, and planting
the Inftrument at B, dire& the North End of the Di-
ameter to C, and turn the Index round to A, it then
pointing to 76 Degrees.

g. Remove toC, meafuring the Line as you go,
and fetting your Inftrument at C, dire&t the North
End of the fixed Diameter to D, and turn the Index
till you efpy’B, and theIndex then cutting 20§ De-
grees; which, becaufeit is an outward Angle, you
may mark thus > in your Ficld-Book.

4. Remove to D, and meafureas you go ; then
placing the Inftrument at D, turn the North End of
the Diameter to E, and the Index to C, the Quantity
of that Angle will be 84 Degrees. .

And thus you muft do at every Angle round the
Field asat E, you will find the quantity of that Angle
tobe 142 Degrees, F 137, G 110, but there is no
need for your taking the laft Angle, ncr yet meafu-
ring 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 followeth.

Nia Angles
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=N e

3. 3
< OSNA
T ~Deg Min. Ch Lin,
A . 146 . 00 AB.23.40
B . 76. 00 BC.i15. 20
C . 205 . 00> CD.17. g0
D. 84.00 DE . 20. 60
E . 142 . 00 E F.i18. 8
F .137.00 FG.13. 60
G . 110 . 00 GA . 19. 28

To protratt this, draw a dark Line at adventure,
as AB; upon which fet offthe Diftance, asyou fee
it in your Field-Book, 23 Chains 4o Links, from A

to B; then laying the Centre of your Protraftor up-

on A, and the Diameter upon the Line AB, the
North End, or that of oo Degrees towards B; on
the outfide of the Limb make a Mark againft 146 De-
grees, through which Mark from A draw the Line
A G, fo have you the firlt Angle and firft Diftance.

2. Place the Centre of the Protraéior uponB, and
turn it about until 76 Degrees lyes upon the Line AB;
there hold it faft, and againft the North End of the
Diameter make a Mark, through which draw a Line,
and fet off the Diftance B C 15 Chains 20 Links.

3. Apply the Centre of the Protrator toC, (the
Semicircle thereof outward, becaufe you fee by the
Field-Book it isan outward Angle) and turn it about
till 204 Degrees, lye upon the Linc C B; then
againft the Upper or South End of the Diameter make
a Mark, through which draw a Line, and fet off
17 Chains ge Links from CtoD. : p

4. Pu
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4. Put the Centre of the ProtraCtor to'D, and
make 84 deg. thereof lye upon the line CD; then
making a mark at the end of the Diameter or o deg.
Through that mark draw a line,and fet off 20Chains,
60 Links, viz. DE.

5. Move the Protraftor to E, and make 142 deg.
to lye upon the line ED. Then attheend of the
Protraltor, make a mark as before, and fetting off
the diftance 18 Chains, 85 Links, draw the line EF.

6. Lay the Centre of the Protrator upon F, and
making 137 deg. lye upon the line E F ; againfl the
end of the Diameter make a mark, through which
draw the line F G, which will inter{e€t the line A G
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 Protraftor, making 110 deg. thereof to lye upon
the line FG. Then if the end of the Diameter point
diretly to A, and the diftance be go Chain, 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
Inftrument ; forin the Figure before this, Idireted
you to do it. the contrary way ; and in this Figure,
if you had urned the Souch-fide of the Initrument
to G, and withthe Index had takenB, and {0 of the
reft, the v.ork would have been the fame, remem-
brirg fill to ufe the Protrattor the fame way as you
did your In{trument in the Field.

_ Alo, ii you had been to have Surveyed this Field
or Wood. by the help of the Needle ; after you had
olanted the Semi-circle at A. and pofited it, {o that

the .
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the Ncedle might hang dire&tly over the Flower-de-
Luce in the Card, you fhould have turned the Index
toB, 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 Inftrument
to B, make the Necdlc hang over the Flower-de-Luce,
and turn the Index to C, and note down what De-
grees are there cut. So do by all the reft of the
Angles. And when you come to Protra&t, you muft
draw Lines Parallel to one another crofs the Paper,not
farther diftant afunder than the breadth of the Paral-
lelogram of your Protra&or ;which fhall be Meridian-
lines, marking one of them at one end N, for North ;
and at the other S, for South. This done, chufeany
place which you fhall think moft convenient upon
one of the Meridian lines for your firft Angle at A;
and laying the Diameter of your Protraltor upon
that Line, againft 20 deg. make a mark ;- through
which draw a line, and upon it fet off the diftance
from A toB. S

In like manner proceed with the other Angles and
Lines, at every Angle laying your Protra&tor Parallel
to a North and South Line, which you may do by
the Figures gratuatcd thereon, at either end alike.

When you have Surveyed after this manner,
bow to know before you go out of the Field
whether you bave wrought true or not.

Add the Sum of all your Angles together, as in
the Example of the precedent Wood, and they make

goo. Multiply 180 by a number lefs by 2 thanthe
~ number
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number of Angles ; and if the Produ&t be equal to
the Sum of the quantity of allthe Angles, then have
you wrought true. There were feven Angles in that
Wood, therefore I multiply 180 by 5, and the Pro-
dué} is yoc. b tak ; ]

If you Survey, by taking the quantity of ever
Anglg, and if a)l,l be inward Anglecsl, you }r,nu& worl{
as before. But if one or more be outward Angles,
you muft fubftraét them out of 180 deg. and add the
Remainder only to the reft of the Angles. 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 thenumber. Thus in the pre-
cedent Example I find one outward Angle,viz.C 204 ;
the quantity of which,if it had been taken,would have
been but 145 deg. That taken from 180 4zg. there
remains 2§ ; which Iadd to the other Angles, and
they make then inall 720. Now becaufe C was an
outward Angle, I take no notice of it, but fee how
many other Angles I have, and Ifind 6; a number
lefs by 2 than 6, is 4 ; by which I multiply 180, and
the Prodult is 720, as before.

Directions bow to Meafure Parallel to a Hedge
(when you cannot go in the Hedge it [elf,)

and alfo in fuch cafe, bow to take your:
Angles. :

It is impoffible for you when you havea Hedge to
meafure, to go at top of the Hedge itfelf; but if
you go Parallel thereto, either within.fide or with-
out, and make your Parallel-line of the fame length

- as
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as the Line of your Hedg, your work will be the
fame. Thus if A B was a bulhy Hedge, to which

. A B

you could not conveniently come nigher to plant
your Inftrument than ® ; let him thar goes to fet up
your mark at B, take before he goes the Thftance A 0,
which he may do readily with a Wand or Rod ; and
_ atB let him fet oft the fame diftance again, as to-,
where let the mark be placed for your Obfervarion ;
and when the Chain bears meafure the diftance ¢ -+,
be fure they have refpe& to the Hedge A B, {0 as that
they make © -} equal to A B, or of the fame length.
. But to make this more plain. Suppofe A B Cto be
a Field ; and for the Bufhes, you cannot come nigher
than @ to plant your Inftrument. Let him that fets

up the Marks, take the diftance between the Inftru-
ment © and the Hedge A'B; which diftance let him
{et offagain nigh B, and fet up hisMark atD ; lik?-
4 ' wile
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wife let him take the diftance between ® andthe
Hedge A C, and accordingly fet up his Mark at E.
Then taking the Angled o E, it will be the {ame as
the Angle B A C: Sodo for the reft of the Aagles.
But when the Lines are meafured, they muft be
meafured of the fame length as the outfide Lines, as
the Line © 4, meafured from G to F, dc. the belt
way therefore is for them that meafure che Lines, to
go round the Field on the outfide thereof, although
the Anglesbe taken within.

How to take the Plot of a Field or Wood, by
obferving near every Angle, and meafuring
the Dijfmce between the Marks of Obfer-
vation 5 by taking, in every Line , two
Off-fets to the Hedge.

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

oooooo

£ ]
e

£
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every Angle thereof, not regarding the diftance from

the Hedges, fo much as the cch_vemence for plantigg
. - the
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the Inftrument, fo as you may fee from one Mark to
another. Then beginning at © 1, take the quantity
of that Angle, and meafure the dittance 1,2, But
before you begin to meafure the Line, take the Off-
fet to the Hedge, viz.the diftance © e ; and in taking
of it,you muft make that little Line @ e perpendictilar
to 1, 2 ; which is eafily done, when yout Inftru.
ment ftands with the Fixed Sighty towiards 3, by
turning the Moveable Index till it lye upon go dey.
which then will direct to what place of the Hedge to
meafure to, as e, that little Line ® e : Set down in
your Field-Book under title Ofﬁ[et. likewife when
you come to-2, meafure there the Offfer again,
viz. @ f- Then takin’f% the A‘ngle at 2, mgafure the
Line 2, 3, and the Offfets 2 g, 3 4. The like do
by all the reft of the Lines and Angles in the Field,
how many foever they be. Apd when you cefe to
lay this down upon Paper; firlt, as you have been
taught before, Protralt the Figure 1, 2, 3,4. That
done, fet off your Off-fets as you find them in the
Field-Book, viz. ® e,and ® f, perpendicular to the
Line 1, 2; alfo ® g, ® 4, perpendicular to the Linc
2, 3, making Marks ate, f, g, b, and the reft;
through which draw Lines, which fhall interfe&t
eachother 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 within-fide thereof, you may after the fame
manner as well perform the Work, by going on the
out-fide round the Wood.

Secondly, if the Linesare fo long, that you can-
not fee from An$le to Angle, caufe your Affiftant to
fet up aMark fofar from youas you can convcnien}ly

' ‘ ce
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fee it, as at N: Meafure the diftance ® 1 N, and
take the Off-fet from N to the Hedge. Then at N
turn the Fixed-Sights of the Inftrument to ® 1, and
and by that Dire&ion, proceed on the Line till you
came to.an Angle.

This way of Surveying is much eafier .done
(though I cannot [ay truer) by taking only
a great Square inthe Field ; fr.om.t.be Sides
Qfg whijch, the Off-fets are taken.

I have drawn this following Figure fo, that at.once
you may fee all the variety of .this way of Workiag.
The beft way, indeed, is to contrive . your Square

e

fo, that, if poffible, youmay from the Sides thereof

go upon a Perpendicular-line to any of the Angles.

But if that cannot be, then Perpendicular-lines to

‘the Sides may do as well, as you (gc herer, g, 7, 6,
2

to
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to be. Tobegin thercfore, plant your Semi-circle in
any convenient place of the Field, for taking a large
Square, as at 1 ; and laying the Moveable Index
upon 9~ deg. look through the Sights, and caufe a
Mark to be fet up in that Line, as at 4 : Looki
alfo through the Fixed-Sights, caufe another Marrlﬁ
to be fetup, as at 2. Meafure out from your In-
ftrument, towards either of thefe Marks, any num-
ber of Chains, as 1,2, 12 Chains ; r,4, 12 Chains.
But as you meafure, remember to take the Offfets
in a Perpendicular-line to every Angle or Side, if there
be occafion, as here at 7, which is 1 Chain, §o Links
from my Station I take an Off-fer to a fide of the
Hedge, and put it down accordingly s Chains, 30
Links. Soat 8 I take an Off-fet to an Angle, viz.
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, making the Line 1,2, 12 Chains.
Then planting my Inftrument at 2, I dire& the
Fixed-Sights to my firft Station, and laying the Index
upon godeg. 1 caufea Mark tobe fet'up, fo asthat
I may fee it through the Sights ; and upon that Line,
as I meafure out 12 Chains, Itake the Offfets C g,
D 10. In like manner you muft do for the other
Angle, Lines and Off-fets.

And when you have thus laid out your Square,
and taken all your Off-fets, you will find in your
Field-Book fucg Memorandsms as thefe, to help you
Protrat. : ‘

~ The
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T he Angles 4 Right-Angles.
The Sides 12 Chains, oo Links each.

I went round cum Sole, or the Hedges being on my
Lefth and.
C. L. C. L

In the firftf 1 g0 Off-fettoaSide-Line § 40
Line, at {8 3o Off-fet toanAngle 6 oo

C. L C. L.
Inthefecondf 3 50 OfffettoanAngle 6 oo
Line, at ilo 70 Off-fet toan Angle § 50

¢ L C. L
I“{;:fe t:‘t"d{xo oo Offfetto anAngle § 30

C. L .om L € L

4 30 -fet toan Angle 4 4o

In i!ie fO:tl‘thg 6 70 OfffertoanAngle 1 ¢o
1ae, (10 80 Offfet to a Side 2 20

Now to lay down upon Paper the foregoing Work,
make firft a Square Figure, whofe Side may be 12
Chains, as1, 2, 3,4. Then confidering you went
with the Sun, take 1, 2, for the firft Line ; and taking
from your Scale 1 Chain, o Links, fet it upon the
.Line from 1 to 7 : at 7 raifc a Perpendicular, as 7, 6,
making it according to your Field-Book § Chaias,
40 Links long. Alfo for the fecond Off-fes upo:htlgc
e
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fame Linc, take from your Scale of Equal Parts
8 Chains, 30Links, 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 2tog; at
9 make a Perpendicular-line 6 Chains long, viz. ¢C :
Alfo for the fecond Off-fet of the fame Line, take
10 Chains, 70 Links, and fet it from 2 to 10; at 10
;nake the Perpendicular 10 D, § Chains, 50 Links in
ength. :

1§or the Off-fets of the third Line, take from your
Scate 10 Chaiaos, and fet it from 3to11; and at 11
1makc: the Perpendicular 11 E, § Chains, 30 Links
ong. .
lgor the Off-fets of the fourth Line, take from your
Scale 4 Chains, 30 Links, and fet it from 4to12;
and at 12 make the Perpendicular 12 F, 4 Chains,

o Links long. Alfo take 6 Chains, 70 Links, and
etit from 4to 13 ; and at 13 make the Perpendi-
cular 13 G, 1 Chain, 50 Links long.
. - LafMy, take 10 Chains, 8o Links, and fet it from
4 to 1; and at 1 make the Perpendicular 1, g,
2 Chains, 20 Links long. .

Then have you no more to do, but through the
ends of thefe Perpendiculars to draw the Bounding-

Jlines, remembring to make Angles ‘where the Field-

Book mentions Angles ; and where it mentions Side-
lines, there to continue fuch Side-lines till they meet
in an Angle.

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

' Perpen-
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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
Semi-circle 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 alarge Wood by going round the fame,
and making ufe of thdt Divifion of the Card
that is numbred with four 9o or Quadrantss.

Let ABCDE reprefent a Wood ; fet your In-
ftrument at A. and turn it about till through the
Fixed Sights you e[py B, then fee what Degrees in
the Divilion before {poken of, the Needle cuts, which
letbe N.W.7, meafure A B 27 Chains 70 Links ;.
then feteing the Inftrument ac B,  direét the Sights to
C, and{ee whatthen the Needle cuts, which Ictbe
N. E. 74 ; meafure B C 39 Chains 5o0Links ; in
like manner meafure every Line, and take every
Angle, and then your Ficld-Book will fand thus ; as-
followeth hereunder,

- .

Lincs .
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To lay down which upon Paper, draw Parallel
Lines through your Paper, which fhall reprefent
Meridian, or North and South Lines, as the Lines
N S, NS; then applying the Protraltor ( which
fhould be gratuated accordingly with twice 95 De-
grees, beginningat each End of the Diameter, and
meeting in the middle of the Arch) to any conveni-
ent place of one of the Lines as to A, lay the Meri-
dian Line of the Protraltor to the Meridian Line on
the Paper;and againft 7Degreesmake a Mark,through
. which draw a Line, and fet off thereon the Diftance
A B 28 Chains 20Links. Secondly,apply the Centre
ofthe Protraltor to B, and (turning the Semicircle
thereof the other way, becaufe you fee the Courfe
tends to the Eaftward ) make the Diameter thereof
lye parallel to the Meridian Lines on the Paper ,
( which you may do by the Figures at the Ends of the
. Parallclogram ) and againft 74 Degrees make a
Mark, and fet off 39 Chains g0 Links, and draw the
LineBC; the like do by the other Lines and Angles,
until you come round to the place where you be- -

an.

This is the moft ufual way of plotting Obfervations
taken after this manner, and ufed by mott Surveyors
in America, where they lay out very large Traéts of
Land : but there is another way, though more te-
dious, yet furer; (Ithink firft made Publick by
Mr. Norwood?) whereby you may know before you
come out of the Field, W hether you have taken your
Angles, and meafured the Lines truly or not, and is
as l%llowcth. .

When you have Surveyed the Ground as above di-
reCted, and find your Field-Book to ftand as before ;
caft up what Northing, Southing, Eafting or Weft-

|

ing
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ing every Line makes ; thatis 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 : Asfor Example, fuppofe AB was the Side
of a Field meafured to be 20 Chains, N S a Meridian-

[ 4
o

Line,the Angle CABNE 20 Degrees. Tlre bufinefs is
to find the Length of the Line A'C, which is called
the Northing, or the difference of Latitude ; alfo the
length of the Line CB, which is called the Eafting
or Difference of Longitude, which you may do indif-
ferently truly by laying them down thus upon Paper :
But paffing this and the Gunter’s Scale, the only way
is by the Tables of Sines and Logarithms, wherethe
Proportion is this.

As Radius or Sine of 9o Degrees, wiz. the Right
Angle C is to the Logarithm of the Line AB
20 Chains ;

So is the Sine of the Angle C A B 20 Degrees to
the Difference of Longitude CB 6 Chains 8o Links.

Secondly, to find the difference of Latitudes, or
the Line AC, fay,

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

Ezample
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Example of the foregoing Figure.

In the precedent Figure, I find in my Field-Book,
the firft Line to run NW 7 Degrees 28 Chain,
20 Links ; now to find what Northing, and what
Wefting is here made, I f{ay thus,

As Radius . 10,000000
Is tzoo tlicin[l.(c;g,;arithm of the Line 28 Chams}l, 450249
So is the Sine of the Angle from the Meri- |

dian, viz.7 lh)cgretgs he Weft ; _f9’085894
To the Logarithm of the Wefting 3 :
Chaigs 43 Links [ro536143
Again,
As Radius 10,000000

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

D ——

“To the Log.of the Northing 27 Ch.9yLin. x,1447000

And having thus found the Northing and Wefting
of that Line: I put it downin the Field-Book again{t
the Line under the proper Titles N W, in likc man-
ner Ifind the Latitude and Longitude of all the relt,
and having fet them down, the Field-Book will ap-
pear thus.

P 2 Lines
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This done, add all the Northings together, alfo all
the Southings, and fee if they agree; alfoall the
Eaftings and Weftings ; and if they agree likewife,
then you may be fure you have wrought truly, other-
wife not. Thus in this Example the fumm of the
Northings is 4§ Chains 41 Links ; {olikewife is the
{fumm of the Southings ; alfo the fumm of the Eaft-
ingsis 43 Chains 92 Links, {0 is the fumm of the
Weltings : Therefore I fay I have furveyed that Piece
of Land true.

But becaufe this way of cafting up the Northing,
Southing, Eafting or Wefting, of every Line may
feem tedious and troublefome to you ; I have at the
End of this Book, made a Table, wherein by Inf{pe-
€tion only, you may find the Longitude and Latitude
of every Line,. what quantity of Degrees foever it is
fituated from the Meridian.

Moreover, Iam alfoobliged to fhew you another
way of plotting the foregoing Piece of Ground ac-
cording to the Table in the Field-Book of N S, E W,
as.hereunder..

Draw

¢
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Draw a Line at adventure, astheLineN© AS for
a Meridian Line ; then beginning in any place of that

S 5

Line, asat A, fet off the Northing of the Firft Line
as from A, to© 1, wiz. 27 Chain 99 Links ; then
taking with your Compaffes the Welting of the fame
Line, viz. 3 Chains 43 Links ; fetoncFoot in © 1,
and with the other make the Arch «4; next takethc
Length of your firft Line, as you find it ia the
Field-Book, wiz. 28 Chains 20 Links; and fetting.
one Foot of the Compaffes in A , with the other

crofs-
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crofs the former Arch 44 with another, viz. B4,and
in the InterfeCtion of thofe Arches, viz.atB, isyour
fecond Angle.

Then through B draw another North and South
Line parallel to the firlt,as NBS is parallelto NA S;
and taking with your Compafles the Northing of the
fecond Line, wiz. 10 Chains 8? Links, fet 1t upon
the Line fromBto © 2, take alfo the Eafting of the
fame Line viz. 37 Chains 97 Links, and fetting one
Foot of the Compaflesin ® 2, with the other {fweep
the Arch c¢; alfo take with your Compafles the
length of the fecond Line, viz.39 Chains 5o Links,
andg fetting one Foot in B crofs the former Arch with
another dd; and that interfeftion is your third
Angle, viz. C,

It would be but tautologie in me to go round thus
with all the Lines ; for by thefe twofirit you may ea-
fily conceive how all the reft are done : But let me put
you in mind when you {weep the Arches for the Eaft-
ing and Wefting, to turn your Compafles the right
way, and not take Eaft for Weft, and Weft for
Eaft.

Nor can I commend to you this way of plotting,
the former being as true, and fareafier; yet when

* you plot by the former way, it is very good for you

to prove your Work by the Tableof difference of Lati--
tude and Longitude before you begin to protraét ; and

- whenyou find your Field-Work true, . you may lay ¢

down upon Paper, which way you think the eafieft,

To conclude this Chapter or Se€ion, 1 fhall jn
the next placc fhew you, How to take the Plot of a
Field by the Chain only, ufing no other Inftrument
in the Ficld ; and that after a better manner than hi-
therto has been taught.

Firft
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Firft therefore, 1 fhall fhew you how to take the
uantity of an Angle by the Chain; (which well un-
gerﬂ'ood ) there need be no more required ;: For the
Bufinefs of a Surveyor in the Field, isnomore but to
meafure Lines and take Angles : I 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, totake an Angle
in the Field.

Firft meafure along the Hedge AB, any fmall di-
ftance, as A 2 two Chains ; alfo meafure along the
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Hedg A C what number of Chains you pleafe, no
matter whether they be equal to the formeror not;
as A 3 two Chains ; next meafure the diftance 2, 3,
viz, 1 Chain 68 Links ; and then have you done in
the Ficld. To plot which, draw the Line AB at
adventure, and fet off 2 Chains from A to 2;
then take with your Compafles the diftance A 3,
2 Chains, and fetting one Foot in A, defcribe the
Arch 2,3 ; take alfo with your Compalfles the di-
ftance 2, 3, vsz. 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 Field. :

But themore eafie and fpeedy way is to take but
one Chain only along the Hedges ; as in the forego-
ing Figure, I feta ftrong Stick in the very Angle A,

" and putting the Ring at one End of the Chain overit,
Itake the other End in my Hand, and ftretch out
the Chain along the Firft Hedge A B, and where it
ends, asat 5, I ftickdown a Stick, thenI ftretch
the Chain alfo along the Hedge A C, and at the end
thereof fet another Stick as at 4, then loofing my
Chain from A, I meafure the diftance 4, 5, whichis
74 Links, which is all Ineed notedown 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 Compaflesinany
partof the Paper, as at A, I defcribe the Arch 4, 5;
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, asat 4,5. Laftly, from A,
through thefe Marks Idraw the Lines AB, and A C,
which conftitute the former Angle: Remember lto

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 mea-
furing,and then leave you to your own prattice Firft,

How by the Chainonly to Survey a Field by
" going round the [ame,

E i€ f;," \F

Let ABCDEF be the Field; and beginning at
A in the very Angle, ftick down a Staff through the
Q great
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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
Chainin length, and fecin what part of the Hedge
AF the other End falls : as fuppofe at 4, there fet
upa Stick ; and do the like by the Hedge AB, and
fay, there the Chain ends at («) allo; meafyre
the neareft diftance between 4 and 4, which let be
1 Chain 6o Links, this note down in your Field-Book;
meafurg next the length ofthe Hedge A B, whichis
12 Chains 50 Links ; note this down alfo in your
Field-Book. Nextly, comingto B, take that Angle
in like manner as you did the Angle A, and meafure
the diftance BC: after this manner you muft take
all the Angles, and meafure all the Sides round the
Field. Butleft yoube at a Nonplus at D, becaufe
that isanoutward Angle, thus youmuft do; ftick
a Staff down with the ring of the Chain round it in
the very Angle D, then takinﬁ the other end of the
Chain in your Hand, and ftretching it atlength,
move your felf to and Fro ’till you perceive your felf

-in a dirc& Line with the Hedge D C, which will be

at G, where ftick down an Arrow, orone of your
Surveying-Sticks ; then move round ’till you find
your felf in a diret Line with the Hedge D C, and
there the Chain ftretched out at length, plant ano-
ther Stick, as at H, then meafure the neareft Di- _
ftance H G, whicflet be 1 Chain 43 Links ; which
note down in your Field-Book, and proceed on to
meafure the Line D E ; but in your Field Book make
fome fome Mark againft D, to fignifie it is an out-
ward Angle, as >, or the like: And when you
come to plot this, you muft plot the fame Angle out-
ward that you took inward ; for the Angle G D H, is
the ame, as the Angle 4D 4. I'made this outward
' T Angle
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Angle here on purpofe to fhew you how you muft
Survey 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. : :

ogo

S&&

2 oo
e oD
> 0 B om0
® 5 5 8o B 5
g F ¢ =08 &
A .1 .60 |[AB.12. 99
B .1.84 BC.23.37
C.1.06 [CD.19 .30}
D.1.43>DE.20.co
E .o.8 (EF.29. 00
E .1 .52 IFA.31. 50

F'orafmuch now as it is convenient that the Anglcs
be made by a greater Scale than the Lines are laid
down with : Thave therefore in this Figure made the
Angles by a Scale ofone Chainin an Inch, and laid
down the Lines by a Scaleot ten Chains inone 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, fweep the Archas; then from
the fame large Scale take off 1 Chain 6c Links, and .
fet it upon that Arch, as from 4 to4; and from A
draw Lines through sand «, asthe Lines AB, AF:

Q-2 Then
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Then repairing to your fhorter Scale,take from thence
the firft diftance, viz. 12 Chains 50 Links, and fet it
from A to B, drawingthe Line A B.

Secondly, repairing to B, take from your large
Scale 1 Chain, and fetting one Foot of the Compafles
in B, with the other make the Arch 4 ¢; alfo from
the fame Scale take your Chord Line, viz. 1 Chain
84 Links, and fet it upon the Arch 44, one Foot of
the Compafles ftanding where the Arch interfe&s
A B, the other will fall at 4 ; then through 4 draw
the Line B C; and from your fmaller Scale fet off the
Diftance B C 23 Chains 37 Links, which will fall at
C, where the next Angle muft be made. After this
manner proceed on according to your Field-Book, *ill

- you have done.

And here markthat you need neither in the Field,
nor upon the Paper, take notice of the Angle F, nor
yet meafure the Lines EF and AF, forif youdraw
thofe two Lines through, they will interfe& each
other at the true Angle F: However, for the Proof
of your Work, it is good tomeafure them, and alfo
to take the Angle in the Field.

I muft not let {lip inthis place the ufual way taught
by Surveyors, for the meafuring a Field by the Chain
only, as true indeed as the former, but more tedious,
which take as followeth.

The common way taught by Sz;r‘veyors, for tak-
ing the Plot of the foregoing Field.

Becaufe I will not confound your Underﬁanding
with many Lines in one Figure, I have here again
placed the fame.  Firlt they bid you meafure round

: . the
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the Field, and note down in your Field-Book every
Line thereof, asin this Field has been before done.

il h

“~

Secondly, they bid you turn all the Field into Tri-
angles, asbeginning at A, to meafure the Diagonal
AC, AD, AE, andnotethemdown ; then is your
Field turned into four Triangles, and the Diagonals
are,

AC
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o
CR.-
a (*]
AC : 33 . 70
AD : 25 . 70
AE : 45 . 40

To plot which, they advife you firft to draw a
Line at adventure, as the Line AC, and to fet off
thereon 33 Chains 70. Links, according to your
Field-Book for the Diagonals ; then taking with your
Compafles the Length of the Line AB, wviz. 12
Chains §c Links, fet one Foot in A, and with the
other defcribe the Arch 24; alfo take the Line B C,
viz. 23 Chains 37 Links, and fetting one Foot in C,
with the other defcribe the Arch ¢¢, cutting the Arch
s ain the Point B, then draw the Lines AB, CB,
which fhall be two bound Lines of the Field.

Secondly, take with your Compafles the Length
of the Diagonal AD, wviz. 25 Chains 70 Links, and
fetting one Foot of the Compatles in A, withthe
other defcribe the Arch, as dd, alfo taking the Line
C D, wviz. 19 Chains 30 Links, fetone Foot in C,
and with the other defcribe the Arch ee, cutting the
Arch 'ddin the point D, to which Interfe&tion draw

 theLine CD.

Thirdly, take with your Compafles the Length of
of the Diagonal A E, wviz.44 Chains 40 Links, and
fetting one Foot in A, with the other defcribe an
Arch, as ff, alfotake the Line DE 20 Chains, and
therewith crofs the former Arch inthe Point E, to
which draw the Line DE.

Lattly,
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Laftly, take with your Compalles the length of
the Line AF, viz. 31 Chains, go Links ; and fetting
one foot in A, defcribe an Arch, as I I. Alfo take
the length of the Line E F,viz. 29 Chains, oo Links,
and therewith defcribe the Arch 4 4, which cuts the
Archll, inthePoint F, to which Point draw the
Lines A Fand E F, 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 Second
Example promifed.

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

Let ABCD E be theField, © 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 Affiftant take the other
end, and ftretch it out. Then caufe him to move
up and down, till you efpy him exa@ly ina Line be-
tween the Stake and the Angle A ; there let him fet
down a ftick, as at 4, and be fure that the ftick 4 be
in a dire&t Line between © and A ; which you may
cafily perccive, by ftanding at ©, and looking to A.
This done, caufe him to move round towardsB ;
and at the Chains end, let him there ftick down
another ftick exaétly .in the Line between ® and B,
asatb, Afterwards Kst him do the famc.at ¢, at 4, and
ate; and if there were more Angles, let him plant
a ftick at the end of the Chain in a right Line be-

tween -
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tween ® and every Angle. In the next place
meafure the nigheft diftance between ftick and ftick,
as 4 b, 1 Chain 26 Links, 6 ¢ 1 Chain o6 Links,

¢d 1 Chain oo Links, 4 ¢ 1 Chain 2o Links, and
put them down in- your Field-Book accordingly.
Meafure alfo the Diftances between @ and every
Angle, as © A 18 Chains 10 Links, © B 15 Chains
oo Links, ¢c. all which put down, your Field-Bok
will appear thus ;

Subten-
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o= o
= £, 5=
5 @ =) (%]
“ 7
{45 1. 26) (OA.18.10
Subtendent'é ¢ I. °6| Diagonal ©B. 1§.00 5
or Chord-9¢d 1.00°¢ or Centre- @C.I7.co

[ — ©E.16. co

——— s

Linzs lde 1.20] Lines @D.I;.COS

How to plot the former Obfervations.

Take fromalarge Scale 1 Chain,and fetting one foot
of the Compafles in any convenient place of the Paper,
as at @, make the Circle 46 cde. Then taking for
your firft Subtendent, or Chord-line, 1 Chain, 26
Links;; {et it uponthe Circle,as from 4 to 4. From @
through 4 and 4, draw Lines, as ® A, ® B, which
b: 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 toc, 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 fmaller Scale ;
and upon the Lines drawn, fet off your Diagonal or
Centre Lines, as you find them in the Field-Book :
So upon the Line ©® 4 you muft fet off 18 Chains,
-toLinks, making a Mark where it fails, asat A :
Upon the Line ® 4 15 Chains, oo Links, which falls
atB; and fobyallthereft. Lattly, draw the Lines

A B,BC, C D, &c. and the Work will be finiflhed.
It would be but running things over again, to fhew
you how, after this manner, to Survey aField attwo
or three Stations, or in any Angle thereof, . For
if you well underftand this, you cannot be ignorant

of the reft. -

R H)»
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"CH-AP. VI

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

Aving by this time fufficiently fhewed you how

to Sirvey a Field, and lay down a true

Figure thereof upon Paper ; I come id the next place

to teach you how to caft up the Contents thereof ;

that isto fay, to find out how many Acres, Roods
and Perches it containeth. And ﬂr%

Of the Square, and Parallelogram.

S a b

A B

C D

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

EXAMPLE.

Let A bea true Square, each fide being 10 Chains ;
multiply 10 Chains oo Links by 10 Chains oo Links,
facit 10locooo. from which I cut off the five laft
Figures, and there remains juft 10 Acres for the
Square A. ]

| Again;
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Again, Inthe Parallelogram B, let the fiic A 4 or
¢D be 20 Chains, 50 Links ; and the fide s ¢ oré D
10 Chains, 0o Links : Multiply 44, 20 Chains, 50
Links, by a¢ 10 Chains, oo Links, facst 20l50000.
from which cutting off the laft five Figures, re-
mains 20 Acres. Then if you multiply the Figures
cut off, wiz, joooo by 4, facit 200000 ; from which
cutting off five Figures, remains 2 Roods; and if
any thing but ocoos had been left, you muft have
multiplied againby 40; and then cutting off again
five Figures, you would have had the odd Perches :
See it done hereunder.

I need not have multiplied 20.§0
oo by 40 ; for I know 40 times ~ 10.00
Nothing is Nothing ; but only ‘
to fhew you in what orderthe ~ Acrés  20l50000
Figures will ftand when you 4
have odd Perches, as prefently  gooqs
we fhall light on. Somuchis 40
the Content of thelong Square —_
B, wiz. 20 Acres, 2 Roods,  Perches olooo co
oo Perch.

© e

2loco co

¢ —

Of Triangles.

The Content of all Triangles are found, by multi-
plying half the Bafe by the whole Perpendicular ; or
the whole Bafe by half the Perpendicular ; or otler-
wife, by multiplying the whole Bafc and whole Per-
pendicular together, and taking half that Produét for
the Content. Either of thefe three ways will do,

- take which you pleafe.

R 2 Exmple.



- emder = APPER Ph.-T WERESE = T

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

EXAMPLE
In the Triangle A, the Bafe 4 4 is 10 Chains,

/!

~ oo Links : the Perpendi-
[ S R el

cular ¢ 4 13 Chains, 70
Links: the half of which
is 6 Chains, 85 Links;
which multiplied by 10
Ch. coLin. facst 68 5000 ;
from which cutting off
five Figures, there is left
6 Acres. Then multiply-
ing the Remainder by 4,
facit 340000 ; from which
taking five Figures, re-
mains 3 Roods. Again,
the five Figures cut off
multiplied by 40, makes
1600000 ; from which
taking five Figures, leaves
16 Perches. See the O-
peration. )

6,85
10,00

Acres 6185000
4

Roods 3140000
40

Perches 16loooco

— QEE—
~— =

So
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So likewifc 1a the-Triangle B, the Perpendicular
a( 1513 Chains, 70 Links ; which multiplicd by
u.li the Bafe, will give the fame Content.

Allo in the Triangle C, if you multiply half the
~ Baf¢ E d, by the Perpendicular ¢ F, the Produét will
be the Content of that Triangle.

And here Note, that you are not confined to any
Angle , but you may let fall your Perpendicular
from what Angle you pleale, taking the Line on
which it falls for the Bafe. Thusin the Triangle A,
if from & you let fall a Perpendicular, take 4 4,
and the half of «¢ for finding the Content. Alfo in
the Triangle C, yon may from E let fall your Per-
pendicular, although it falls without the Triangle ;
and the halfof E G, and the whole of ¢ d, fhall be
the true Content of the Triangle C; but then yoa
muft remember to extend the Bafe-line ¢ 4. ,

Remember this, all Triangles having the fame
Bafe, and lying between Parallel-lines, are of the
fame Content ; fothe Triangles A B C have the fame
Bafe, and lye between the Lines E ¢ and G 4, ‘and :
are therefore of the fame Content.

To find the Content of a Trapezia.

Draw between two oppofite ‘Angles a ftreight
Line, as A B; then is the Trapezia reduced into
two Triangles, viz. ABC and ABD, which you -
may meafure as before taught, and adding their Pro-
dué{s together, you will have the true content of the -:
Trapezia, Or a Little fhorter, thus:

Take °
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Take the length of the Line A B, which let be
37 Chain oo Links ; take alfo the length of the Per-

B

pendicular De, ‘which let be 7 Chains 40 Links ;
alfo Cd 4 Chains 8o Links : add the two Perpendi-
culars together, and they make 12 Chains 20 Links,
which multiply by half the common Bafe AB 18
Chains 50 Links, and the Produt is 22 Acres,2 Rood,
11 Perch, asappears by the Operation hereunder.

Halfthe common Bafe A B 18,50
The Sum of the two Perpendiculars 12,20
37000
700
1850

" Acres 22|§7000
4

Roods 2/28000
40

Perches 11|20000

T G—

How
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How to find the Content of an Irregular Plot,
confifting of many Sides and Angles.

To do this, you muft firft by drawing Lines from
Angleto Angle, reduce the Plot all into Trapeziaes
and Triangles ; after whichmeafure every Trapezia
and Triangle feverally, and adding their Contents
altogether, you will have the true Content of the
whole Plot. :

EXAMPLE.
F . H

In
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In the annexed Figure ABCD E F G HLIdraw
the Linc A D, which cuts off the Trapezia K; alfo
the Line A G, which cuts of the Trapezia L: ‘And
laftly che Line GE, which makes the Trapezia M,
and the Triangle N, {oisthe whole Plot reduced in-
to the three Trapeziaes K, L, M, and the Triangle
N; all whichI meafure as before taught, and put
them down as hercunder.

= %

a5 o7

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
85 Acres, 2 Rood, 30 Perches.
Ifthe Sides of the Plot had been given in Perches,
" Yards, Feet, or any other Mecafure, you muft flill
caft up the Content after this manner, and then your
Produé& will be Perches, Yards, ¢&c. To turn which
into Acres, Roodsand Perches, Ihave largely treat-
“ed of in the beginning of this Book.

How to find the Content of a Circle, or any
Portion thereof.

To find the Content of the whole Circle, it is
convenient, That firlt you know the Diameter and
Circumference thereof ; onc of which being known,

. the
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the other is eafily found ; foras 7 isto 22, fo is the
the Diameter to the Circumference : And as 22 is
to7, foisthe Circumference to the Diameter.

In this annexed Figure, the Diameter AB is 2
Chains, or 2000 Links, which multiplyed by 22, and

~
e 2 2. ..(o,lf;

—t

EPA,
“)27
g) /150

’

the Produ& divided by 7, gives6 Chains 28 Links,
and fomething more for the Circumference. Now,
to know the Superficial Content multiply half the
Circumference by half the Diameter,the Produét will
be the Content : Half the Circumference is 3 Chains
14 Links; half the Diameter 1 Chainoo Links ;
which multiplyed together, the Produét is 3,1400

Square Links, or 1 Rood 10Perch, the Content of the
Circle. Again,

By-the Diameter only to find the Content. -

As 14 is to 11, fo isthe Square of the Diameter to
the Content. The, Square of the Diameter is 40000,

which
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which multiplyed by 11, makes 440000, which divi-
ded by 14 gives 31428, or 1 Rood 10 Perch, and
fomething more for the Content. <

How to meafure the Superficial Content of
‘ the Section of a Circle.

Multiply half the Compafs thereof by the Semidia-
meter of the Circle, the Produtt wilY anfwer your

defire.
1n the foregoing Circle, I would know the Con-

tent of that little piecce DCB; the Arch DB is
78 Links 4 ; the half of it 39 !, which multiplyed
by 1 Chain, oo Links, the Semidiameter gives 3925
Square Links, or 6 Perches ;. '

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

Let EFG be the Segment , the Chord EF is
1 Chain 70 Links, or 170 Links, the Perpendicular .
GH 5o Links; now multiply 3 of the one by the
whole of the other, the Produ& will be the Coatent,
the two thirds of 170 is neareft 13, which multi-
tiplyed by go produces 5650 Square Links or 9
Perches.

How to find the Superficial Content of an Oval.

The common way is to multiply the long Diame-
-ter by the fhorter, and from that Product extra&t the

Square
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Square Root, which youmay call a mean Diameter ;
then as if you were meafuring a Circle, fay,
As 14 to 11, fothe mcan Diameter to the Content
of the Oval ; but this is not exatt: A better way is;
As 1, 17 is to the length of the Oval; fo is the
bredth to the Contcnt, or nearer, as 1,27324 to the

length; fo the bredth to the Content.

How to find the Superficial Content of Regular
Polygons 5 as Pentagons, Hezagons, Hep-
tagons, &c.

Multiply halfthe fumm of the Sides, by a Perpen-
dicular, let fall from the Centre upon one of the Sides,
the Product will be the Area or Superficial Content
of the Polygon. In the following Pentagon the Side
B C is 84 Links, the whole fumm of the five Sides,
therefore muft be 420, the
half of which is 210, which
multiplyed by the Perpendi-
cular AD 56 Links, gives |
11760 Square Links for the |
Content, or 18 Perches +. %
of a Perch, almoft 19 Per- °
ches. . L
I have been fhorter about
thefe three laft Figures than my ufual Method,becaufe
they very rarely fallin the Surveyors way to meafure
themin Land, though indeed in Broad Meafure, Pa-
ving, . often.

S 2 CHAP.



CHAP VIL

Of laying out New Lands, wery ufeful
for the Surveyors, in bis Majefty’s

Plantations in America.

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

Nnex, to the Number of Acres given, §Cy-
phers, which will turn the Acres into Links; -

then from the Number thus increafed, extra& the
Root, which fhall be the Side of the propofed Square.

EXAMPLE.

Suppofe the Number given be 100 Acres, which I
am to lay out in a Square Figure; I joyn to the o0
5 Cyphers, and then itis scoc0000 Square Links, the
Root of which is 3162 neareft,or 31 Chains 62 Links,
the lengeh of one Side of the Square.

Again,

-1t T were to cut out of a Corn-Ficld ‘one Square’
Acre : Tadd to one five Cyphers,and thenis it 1cooco ;
the Root of whichis 3 Chains 16 Links, and fome-
thing morc, for the Side of that Acre:

How
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How to lay out any given Quantity of Acres in
a Parallelogram 3 whereof one Side is given.

Turn firft the Acres into Links, by adding as be-
fore 5 Cyphers, that number thus increafed, divide

by the given Side, the Quotient will be the other
Side.

EX AMEPLE

Itisrequired to lay out 1oo Acres in a Parallelo-
ram,one Side of which fhall be 20 Chains, oo Links;
rit to the 100 Acres I add § Cyphers, and it is

100,00000 ; WhichIdivide by 20 Chains oo Links,
the Quotient is 50 Chains 02 Links,for the other Side
of the Parallelogram.

How to lay out a Parallelogram that ﬁal[ be
4> 55 65 or 7, &c. times longer thanit is
broad.

In Carolina, all Lands lying by the Sides of Rivers,
except Seignories or Baronics , are ( or ought, by
Order of the Lord’s Proprietorsto be ) thus laid out.
To do which, firft as abovetaught, turnthe given
quantity of Acres into Links,by annexing 5 Cyphers ;
which fumm divide by the number given for the Pro-
portion betweenthe length and bredih,as 4,5,6,7,c.
the Root of the Quotient will fhew the fhortelt Side
of fuch a Parallelogram.

EXAMPLE,



T T e T TSR TR S R T

1.34. | Of laying out New Lands.

EXAMPLE

Admit it were required of me to lay out 100 Acres
in a Parallelogram, that fhould be five times as long
as broad : Firft to the 100 Acres I add f Cyphers,
and it makes 100,000c0, which fumm I divide by
5, the Quotient is 2cooooo, the Root of which 1s
neareft 14 Chains 14 Links, and that I fay fhall be the
fhort Side of fuch a Parallelogram, and by multiply-
ing that 1414 by 5, fhews me the longeft Side there-
of to be 70 Chains 70 Links.

How to make a Triangle that fball contain ény

number of Acres, being confined to a certain
Bafe.

Double the given number of Acres, (to which
annexing firft five Ciphers,) divide by the Bafe ; the
Quotient will be the length of the Perpendicular.

EX AMPLE

Upon a Bafe given that is in length 40 Chains,
oo Links ; Tam to makea Triangle that {hall contain
100 Acres. Firft I double the 100 Acres, and annex-
ing five Ciphers thereto, it makes 200,00000. which
I divide by 40 Chains, oo Links, the limitcd Bafe ;
the Quotient is 50 Chains, 0o Links, for the height
of the Perpendicular.  As in this Figure, A B is the
given Bafe 40; upon any part of which Bafe, I fet
the Pcrpendicular 50, as at C; then the Perpendi-
cularisCD. Therefore Idraw the LinesD A, DB,

which
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which makes the Triangle D A B to contain juft
100 Acres, as required. Or if I had fet the Perpen-
dicular at E, then would E Fhave been the Perpendi-

F D

A E 4o c B

cular 50, and by drawing the Lines F A, F B; I
fhould have made the Triangle F A B, containing
100 Acres, the fame as D AB.

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

How
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of laying out New Lands.

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 Superficial Content fhall be 100 Acres ?
Add five Cyphersto the 100, and it makes 100,00000
Links , which multiply by 14, facit 140000000 ; ,
which divided by 11, gives for Quotient 1 2727272 ;
the Root of which is 35 Chains, 67 Links and better,
almoft 68 Links. And o much fhall be the Diameter
of the required Circle.

I might add many more Examples of this nature,
as how to make Ovals, Regular Polygons, arfd the
like, that fhould contain any affigned quantity of
Land. But becaufe fuch things are meerly for Spe-
culation, and feldom or never come in Prallife, I at
prefent omit them. /

CHAP
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CHAP IX.
Of R edud&ion.

How to Reduce a large Plot of Land oi
Map into a leffer compafs, according to
any given Proportion; or e contra,
bow 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 : Butif it be large, as a Map of a County, or
the like, the only way is to compafsin the Plot firft
with one great Square; and afterwards to divide that
into as many little Squares, as you fhall fee conve-
nicnt. Alfo.make the fame number of little Squares
upon a fair piece of Paper, by a lefler Scale, accord-
ing to the Proportion given. This donec, fce in
what Square, and part of the fame Square, any re-
markable accident falls, and accordingly putit down

in your lcffer Squares ; and that youmay not mi-

ftake, itis a good way tonumber your Squares. I
cannot make it plainer, than by giving you the fol-
lowing Example, where the Plot A B (C D, made by
a Scale of 10 Chainsin an Inch, is reduced into the
Plot EF G H, of 30 Chains in an Inch.

T There
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There are feveral other ways taught by Surveyors
for reducing Plots or Maps, as Mr. Rathborn , and
after him Mr. Holwell , advifeth to make ufe of a
Scale or Ruler ; having a Centre-hole at one end,
through which to faftenit down ona Table, fo that
it may play freely round;and numbred from the Cen-
tre-end to the other, with Lines of Equal Parts : The
Ufe of which is thus. Lay down upon a {mooth
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 yoi would have your reduced
Plot to be of, and lay that down upon the other ;
the middle of the laft about the middle of the firft.
This done, lay the Centre of your Reducing-Scale
near the Centre of the white Paper, and there with
a Needle through the Centre make it faft ; yet fo,
that it may play eafily round the Needle. Then
moving your Scale to any remarkable thing of the
firt Plot, as an Angle, a Houfe, the bent of a River,
or the like : See againft how many Equal Parts of
the Scale it ftands, as fuppofc 100 ; then taking the
4, the !, the’, or any other number thercof, accord-
ing to the Proportion you wéuld have the reduced
Plot to bear ; and make a mark upon the white Paper
againft 50, 25, 33, & of the fame Scale : And
thus turning the Scale about, you may firlt reduce
all the outermolt parts of the Plot. VWhich done,

you muft double the leffer Plot, firit * thercof, and -

then the other ; by which you may fe to reduce the
innermolt part near the-Zentre.

But T advife rather to have a long Scale, made
with the Centre.hole, fe- fixing it to the Table in

about one third part of the Scale, fo that : of the
T2 Scale
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Scale may be one way numbred with Equal Parts
from the Centre-hole to *the end ; and ; part, thereof
numbred the other way to the end with the fame
number of Equal Parts, tho lefler. Upon this Scale
may be feveral Lines of Equal Parts, the leffer to the
greater, according to feveral Proportions. Being
thus provided with a Scale, glew down upon a
{mooth Table your greater Plot to be reduced ; and
clofe toit uponthe fame Table, a Paper about the
bignefs whercof you would have your fmaller Plot.
Fix with a ftrong Ncedle the Centre of your Scale
between both ; then turning the longer end of your
Scale to any remarkable thing of your to be reduced
Plot, fee what number of Equal Parts it cuts, as fup-
pole 1co ; there holding faft the Scale, againft 100
upon the fmaller end of your Scale, make a mark
upon the white Paper; {o do round all the Plot,
drawing Lincs, and putting down all other accidents
as you proceed, for fear of confufion, through man
Marks in the end; and when you have done, al-
though at firft the reduced Plot will feem to be quite
contrary to theother ; yet when you have unglewed
it from the Table, and turned it about, you will find
it to be an exa&t Epitome of the firft.  You may have
for this Work divers Centers made in one Scale, with
Equal Parts proceeding from them accordingly ; or
you may have divers Scales, according to feveral
Proportions, which s better.

What has been hitherto faid concerning the Re-
ducing of a Plot from a greater volume to a leffer, the
fame 1is to be underftood wice verfa, of Enlarging a
Plot, from a lefler to a g.cater. But this laft {cldom
comes in practife.

How
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How to change Cuftomary- Meafure into Sta-
‘tute, and the contrary. '

In fome Parts of England, for Wood-Lands ; and
in moft Parts of Ireland, for all forts of Lands ; they
account 18 Foot to a Perch, and 160 fuch Perches to
make an Acre, which is called Cuffomary-Meafure :
Whereas our true Meafure for Land, by 4 of
Parliament , is but 160 Perches for one Acre, at
16 Foot ' to the Perch. Therefore to reduce the one
into the other, the Rule is,

As the Square of one fort of Meafure,
is to the Sqare of the other ;

So is the Content of the one,

to the Content of the other.

Thus if a Ficld meafured by a Perch of 18 Feet,
accounting 160 Perches tothe Acre,contain 100 Acres;
How many Acres fhall the fame Field contain by a
Perchof 16 Feet ! ? '

Say, if the Square of 16 Feet !, viz. 272. 25. give
the Square of 18 Fzet, viz. 324. What (hall 100
Acres Cuftomary give 2 Anfwer 119, 2 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, arguc thus:

As the Content found, is tothe Square of the Scale
Itried by; o

So is the true Content, to the Square of the true
Scale it was plotted by. ;

Admic
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2 Infi ructions f or Surveying a Marinor.

Admit there is a Plot of a piece of Land containing
10 Acres, and I meafuring it by the Scale of 11 in
anInch, find itto contain 12 Acres *. of an Acre.
ThenIfzy, If 12, give for its Scale 11 : What fliull
100 give ¢ Anfwer 10. Thereiore I cenclude that
Plot to be made by a Scale of 10 in the Inch.  And
fo much concerning Reducing Lands.

: CHAP X

Inftru&tions for Surveying a Mannor,

County, or whole Country.

To Survey & Mannor obferve thefe following
Rules.

1. Alk or rideover the Mannor once or twice,

that you may have asit were a Map of it
in your Head, by whichmieans, you may the better
know where to begin, and procecd on with your
Work.

2. If you can conveniently run round the whole
Mannor with your Chainand Inftrument, taking all
the Angles, and meafuring all the Lines thereof ; ta-
king notice of Roads, Lanes or Commons as you

crofs
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crofs them: Allo minding .
well the Ends of all divid- 1

ing Hedges, where they butt X
I : p
upon your bound.ledges ol andigl
in thismanner. s

3. Take a true Draught of all ¢he Roads and by~
Lanes in the Mannor, putting down allo the i
Buttings of all the Ficld-Fences to the Road. If thic
Road be broad, or goes through fome Common oz
Waft Ground, the beft way isto meafure, and take
the Angles onboth Sides thereof ; but if it be a nar-
row Lane, you may only meafure along the midft
thereof, taking the Angles and Oft-fets to the Hedges,
and meafuring your Diftances truly : Alfo if there be
any confiderable River either bounds or runs through
the Mannor, furvey that alfo truly, asis hereafter
taught.

4. Make a true Plot upon Paper of all the forego-
ing Work ; and then will you have a Refemblance of
the Mannor, though not compleat, which to make
fo, go to all the Buttings of the Hedges, and therc
Survey cvery Field diftin&tly, plotting it accordingly
cvery Night, or rather twicea Day, till you have
perfe&ted the whole Mannor.

5. When thus you have plotted all the Ficlds, ac-
cording to the Buttings of the Hedges found in your
firft Surveys, you will find that you have very nigh,
if not ciuite done the whole Work : But if tirere be
any Fields lye fo within others, that they are not
bounded on either Side by a Roid, Lane nor Ri-
ver; then you muft alfo Survey them, and place
them in your Plot, accordingly as they are boun-
ded by other Fiolds.

6. Draw
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6. Draw a fair Draught of the whole, putting
down therein the Mannor-Houfe, and every other
confiderable Heufe, Wind-mill, Watcr-mill, Bridg,
Woed, Coppice, Crofs-paths, Rills, Runs of Wa-
teryPonds, and any other Matter Notable therein. Alfo
i the fair Draught, lct the Arms of the Lord of the
Mannor be fairly drawn, and a Compafsin fome waft
part of the Paper ; alfo a Scale, the fame by which
it was plotted: You muft alfobeautificfuch a Draught
with Colours and Cuts according as you fhall fee con-
venient.

Write down alfoin 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 Mannor.
~ The Quality alfo of the Land, you may takenotice
of as you pafsover it, if you have Judgment therein,
and it be required of you.

How to take the Draught of a County or
Country.

1. If the County or Country is in any place ‘there-
of bounded with the Sea, Survey firft the Seacoaft
thereof, meafuring it all along with the Chain, and
taking all the Angles thereof truly.

2. Which done, and plotted by a large Scale,
Survey ncxe all the Rocks, Sands or other Obftacles
that lye at the entrance of every River, Harbor, Bay
or Road upon the Coaft of that County or Country ;
w hich plee doewnaccordingly, asI fhall teach youin
this Beok 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. Alfotake the bea-
ring at two Stations of all fuch Remarks, as you fee
out of the Road, or by the Side thereof.

4. Alfo Survey all the Rivers, taking noticc how
far they are Navigable, what (and where the)
Branches runs into them, what Fords they have,
Bridges, d.

5. All this being exaltly plotted, will give youa
truer Map of the County than any that I know of
hath been yet made in England: However you may
look upon old Maps, and i?you find therein any thing
worth the Notice that you have not yet put down,
you may go and Survey it ; and thus by .degrees you
may {0 finifh a County, that you need not fomuchas
leave out one Gentleman’s Houfe ; for hardly will it
fcape but every remarkable thing will come 1nto your
View, either from the Roads, the Rivers or Sea-
Coaft.

6. Laftly, with a large Quadrant take the true
Latitude of the Place, inthree or four Places of the
County, which put down upon the Edge of your
Map accordingly.

u CHAP.
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CHAP XL
Of dividing Lands.

How to divide a Triangle [everal ways.

Uppofe A B C tobe a Triangular Picce of Land,
containing 6o Acres, tobe divided between two
Men, the one to have 40 Acres cut oft towards A,
3 and the other 20 A-
cres towardsC; and
the Line gf f‘Diviﬁ?‘n
to procced from the
4o |20 | ?n%le B FirltMea-
¢ f{ure the Bafe A
3333 D166y wiz. 5o Chains 00
Links; then fay by the Rule of Three, Ifthe whole
Content 60 Acres give 50 Chain for its Bafe, what -
fhall 40 Acres give? Multiply and Divide , .the
Quotient will be 33 Chains 33 Links ; which fet off
upon the Bafe from A to D, and draw the Line B D,
which fhall dividethe Triangle as was required. If
it had been required to have divided the fame into
3, 4, §, or more unequal Parts ; you muft, in thelike
maner, by the Rule of Three have found the length
of each feveral Bafe ; much after the fame ‘manner as
Il\l;l;rchants part their Gains, By the Rule of Fellow-
ip.
There are feveral ways of doing this by Geometry,
without the help of Arithmetick, but my Bufinefs is
' not

A
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not to fhew you“\{/}—x;; maybé .done, but to thew you
how to do it, the moft eafic and pralticable way.

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

Let AB C be the Triangular Piece of Land, con-
taining 6o Acres to be divided between three Men,
the firlt to have 15 Acres, the fecond 20, and the
third 25 Acres, and the Lines of Divifion to proceed

@ D: Firlt meafurethe Bafe, whichisgo Chains;

en divide the Bafc into thrce Parts, as you have
been befare taught, by faying, If 6o give 50, what
fhall 15 give ? Anfwer, 12 Chains g0 Links for the

firft Mans Bafe ; which fet off from A toE. Again,
Say if 60 give 50, what fhall 20 give? Anfwer,
16 Chains 66 Links for the fecond Man’s Bafe;which
fet offfrom EF, then confequently the third Man’s
Bafe, viz. from F to Cmuft be 20 Chains 84 Links :
This done, draw an obfcure Line from the Point af~
figned D, to the oppofite AngleB, and fromE and [

,draw the Lines E Hand F G, parallcltoBD. Lattly,

from D, draw the Lines D H,DG, which fhall divide
the Triangle into three fuclhl’arts as were requi;eld.
‘ 2 ow
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Of Dividing Lands.

How to divide a Triangular Piece of Land, ac-
. cording to any Proportion given, by a Line
Parallel to one of the Sides.

A BC is the Triangular Piece of Land, containing
6o Acres, the Bafe A C is 5o Chains; this Piece of

e 2 -
/,/ “Zoqeres \\?» )
A~ 1—% \c el -
D E :

Landis to be divided between two Men, by a Line
Parallel to B C, in fuch Proportion that one have 40
Acres, the other 20.

Firft, divide the Baf€, ashas been before taught,
and the point of Divifion will fall in D, AD 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 50by AD
33, 33, the Produtt 1s 16665000, of which fumm
extract the Root, which is 48 Chains 82 Links, which
fet off from A toE. Laftly from E draw a Line pa-
rallel to BC, asisthe Line EF ; which divides the
Triangle, as demanded. -

Of dividing Four-Sided Figures or Trafeziaes.

Before 1begin to teach you how to divide Pieces of
Land of four Sides, it is convenient firft to {hew you
how to change any Four-Sided Figure into a fl'rian%le ;

which
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which done, the Work will be the fame as in divi-
ding Triangles.

How to reduge a Trapezia into a Triangle, by
Lines drawn from any Angle thereof.

- Let ABC D be the Trapezia to be reduced into
a Triangle, and B the Angle affigned : Draw the

E

Dark Line B D, and from C make a Line Paral-

lel' thereto, as CE; extend alfo the Bafe A D,

till it meet CE in E;. then draw the Line BE,
which fhall make the Triangle BA E equal to the
Trapezia ABC D. .

Now to divide this Trapezia according to any af-
figned Proportion is no more but to divide the Tri-
angle ABE ; asbefore taught, which will alfo di-
vide the Trapezia.

EX AM P LE.

Suppofe the Trapezia ABCD containing 124
Acres 3 Roods and 8 Perches, is to be divided be-
tween two Men, the firft to have 50 Acres, 2 Rood

and

A= -

»
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and 3 Perches ; the other 74 Acres, 1 Rood and 5

Perches, and the Line of Divilion to proceed from B.
Firft, Reduce all the Acres and Roods into Perches,

then will the Content of the Trapezia be 19968 Per-

ches ; the firft Man’s Share 8083 Perches; the fe- -

cond 11885,

Secondly, Meafure the Bafe of the Triangle,viz. A E

( g 78 Chaius oo Links ;
Then fay, 1f 19968 the whole .
Content give for its Bafe }78 Chains oo Links,

W:)’::tﬂ] ?‘l,le ?° ?ﬁ?&?ﬁ?rﬁMan’b}g 1 Chaios 52 Links;
which fet off from A to F, and drawing the Line F B,
you divide the Trapczia as defired ; the Triangle

A BF being the Firft Man's Portion, and the Trape-
zia BCED, the fecond’,

How to reduce a Trapezia into a Triangle, by

Lines drawn from a Point affigned in any
Side thereof.

AB C D isthe Trapezia, E the Point affigned
from whence to reduce it into a Triangle, and run
the divifion Line ; the Trapezia is of the fame Con-
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tenc as the tormer, viz. 19968 Perches, and it is to
be divided as before, wiz. one Manto have 8083
Perches, and the other 11885. Firft for to reduce
itinto a ‘[riangle, draw thelLines ED, EC, and
from A and B make Lines parallel to them, as AF,
BG; then draw the Lives EG, EF, and the Tri-
angle EF G will be cqual to the Trapezia ABCD;
which is divided as beforc ; for when you have found
by the Rule of Proportion, W hat the firft Man’sBafe
mult be, viz. 31 Chains g2 Links, fet it from FtoH,
and draw the Line H E, which fhall divide the Tra-
pezia according to the former Proportion.

How to reduce an Irregular Five-Sided Figure
into a Triangle, and todivide the fame.

Let ABCD E bethe Five-Sided Figure ; to re-

duce which into a Triangle, draw the Lines AC, .

a
q

(4 H D G

AD; and parallel thereto BF, E G extending the
Bafe from Cto F, and from DtoG ; thendraw the
Lines AF, AG, which will make the Trianglc
AT G equal to the Five Sided-Figure. If this was

' to
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to be divided into two equal Parts, take the half of
the Bafe of the Triangle, which is F H, and fromH
draw the Line HA'; which divides the Figure
ABCD E into two equal Parts. The like youmay
do forany other Proportion.

If in dividing the Pt of a Field there be
Outward Angles , you may change them
after the following manner. ]

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

C

NN
5,3 - o
» N

Draw the Line CA, and parallel thereto the

Laftly, The Line CF fhall be of as much force as
the Lines C Band B A. Soiis 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 ftreight Line through it. |

Y .
hoEe P S < I
. i oo
N
Cee o
M 5
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ABCDEFGHIis a Field to be divided be-
tween two Men in equal Halfs, by a ftreight Line
proceeding from A. |

Firft,confider how to divide the Field into five-fided
Figures and Trapezias, that you may the better re-
duce it into Triangles : As by drawing the LineK L,
you cut off the five-fided Figure ABCHI; which
reduce into the Triangle A KL, and meafuring half
the Bafe thereof, which will fall at Q, draw the Line

A.
QSecondly, Draw the Line M N, and from the
Point Q_reduce the Trapezia CD G H into the Tri-
angle M N Q_; which again divide into Halfs, and
draw the Line QR.

_ Thirdly, From the Point R, reduce the Trapezia
D:E F G into the TFriangle RO P ; and taking half
the Bafc thereof, 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 A R, alfo QT parallel
thereto. Draw alfo AT, and then have you turned
two of the Lines into one.

Fifthly, From T draw the Line T S ; and parallel-
thereto, the Line R V. Draw alfo TV. Then is

our Figure divided into two Equal Parts, by the two
ines AT and T V. ‘

Laftly, Draw the Line AV, and parallel thereto
TW. Draw alfo A W,which will cut the Figure into
two Equal Parts by a ftreight Line,as was required.

You may, if you pleafe, divide fuch a Figure all
into Triangles ; and then divide each Triangle from
thie 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 ftreight 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. I
fhall therefore fhew you how commonly they abbre-
viate their Work, and is indeed

An eafie way of Dividing Lands.

Admit the following Figure AB C D E contain
46 Acres, to be divided in Halfs between two Men,
by a Line é)roceeding from A. .

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

As for Example. I caft up the Content of A E G,
and find it to be but 15 Acres ; whereas the true Half
is23 Acres ; 8 Acres beingin the part ABCD G,
more than AE G. Therefore I make a Triangle
containing 8 Acres, and add it to A E G, as the
Triangle A GI; then the Line A I parts the Figure
iatoequa] Halfs. o Lo

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 16ocooo ; which
divide by A G 2360, the Quatient is 6 Chains, 77
Links ; for the Perpendicular HI, take from your
Scale 6 Chains, 77 Links, and fet it {0 from the
Bafe A G F, that the end of the perpendicular may
juft touch the Line E D, which will beat 1. Then

draw the Line A I, which makesthe Triangle A GI
: X 2 Jutt
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‘bave divided the Bafe G D, according to Proportion,

156 Of Dividing of Lands.

juft 8 Acres, and divides the whole Figure, as de-
fired. - ‘

If it had been required to have fet off the Perpen-
dicular the other way, you muft ftill have made the
end of it but juft touch tﬁc Line ED, as L K does :
For the Triangle AK Gisequal to the Triangle AG],
each 8 Acres.

And thus yeu may divide any piece of Land of
never {o many Sides and Angles, according to any
Proportion, by ftreight Lines through it, with as
much certainty , and more eafe than the former

-way.

Mark, you might alfo have drawn the Line A D,
and meafured the Triangle A G D, and afterwards

mn
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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
Nine Acres; and the Lines of Divifion to run from a
Pond in the Field, {0 that every one may have the
benejit of the Water,without going over one another’s
Land.

Firft from the Pond ® draw Lines to every Angle,
as QA, 0B, ©C, D, QE,; and then is the Figure

‘divided into five Triangles, each of which meafure,
and putthe Contents down feverally ; which Con-
tents reduce all into Perches, fo will the Triangle

AeB) ( 674
BoCf \ 390
C ® D>be< 1238 Perches,.

DOE 911
E®A 1107

the whpie Content being 4320 Perches, or 27 Acres,
each Man’s Propartion being 1440 Perches..
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From @ to any Angle draw a Line for the firft Divi-
fion-line, as ® A. Then confider that the firft Angle
A ®@ B isbut 674 Perches,and the fecond B ® C 390,
both together but 1064 Perches, lefs by 376 than
1440, one Man’s Portion. You muft theretore cut
off from the third Angle C® D 376 Perches for the
firt Man’s Dividing-line ; which thus you may do:
The Bafe D C is 18 Chains ; the Content of the
Triangle 1238 Perches : Sa{ then, if 1238 Perches
give Bafe 18 Chains, oo Links : What fhall 376
Perches give? Anfwer § Chains, 45 Links ; which
fet from C to F, and drawing the Line © F, you have
the firft Man’s part, viz. A@F.

Secondly, See what remains of the Triangle C@ D
376 being taken out, and you will find it to be 862
Perches, which is lefs by 578 than 1440. Therefore
from the Triangle D ®E cut off §78 Perches, and
the point of Divifion will fall in G. Draw the Line
® G, which with® Aand ® F, divides the Figure
into three Equal Parts.

How to Divide a Circle according to any Pro-
portion, by a Line Concentrick with tbe firff. -

All Circles are in Proportion to one another as the
Squares of their Diameters ; therefore if you divide
the Square of Diameter or Semi-diameter, and ex-
tra&t the Root, you will have your defire.

EXAMPLE.

Let AB C D be a Circle to be equally divided be-
tween two Men.

The
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""" “The Diameter thereof is 2 Chains:
‘The Semi-diameter 1 Chain, or 100 Links :
The Square thereof 10100:
Half the Square . g5o050:
The Root of the Half 71 Links, which take from
your Scale, and upon the fame Centre draw the
Circle GEHF, which divides the Circle A B C D into
Equal Parts.

CHAP XIL

- Trigonometry : Or the Menfuration of
Right Lined Triangles.

He Ufe of the Table of Logarithm Numbers, I
have fhewed you in Chap. L. concerning the
Extration of the Square Root. Here follows The
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The ufe of the Tables of Sines and Tangents.

Any Angle being given in Degrees and Minutes,
‘how to find the Sine or Tangent thereof. ,
Iet 2g 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 25, and
baving found it, look down the firft Column on the
l.eft-hand under M for the 10 Minutes, "and right
_againft under the Title Sin. ftands the Sine required,
viz. 9,6§9517 ; alfo in the fame Line under the Title
Tang. ftandsthe Tangentof 250 10, viz. 9,710282:5,, %/
- Bur if the Degrees exceed 45, then look at the Foot 25
of the Tables for the Degrees, and up the Right-hand¢ 7
Column for the Minutes ; and right againft you will
find the Sine and Tangentabove the Title Sine Tang.
thus the Sine of 64° Degrees 50* Minutes is 9,956684;
the Tangent thereof'is 10,328037. ~

" How to find the Cofine or Sine Complement
the Cotangent or Tangent Complement of
any given Degrees and Minutes.

The Cofine or Cotangent is nothing more but the
Sine and Tangent of the remaining Degrees and Mi-
nues after fubftration from go, thus, take 25 De-
grees 10 Minutes from go Degrees, oo Minutes, there
will remain 64 Degrees 50 Minutes, the Sine of
which, is as before 9,956684, and that is the Sine
Cumplement of 25 Degrees 10 Minutes.

But
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Eut the more ready way to find the Cofine or Co-
tangent of any number of Degrees given, is to look
for the Degreesand Minutes, as before taught, for
Sines and Tangents, and right againft, under the
Titles Cofineand Cotangent ; or above, if the De-
grees exceed 45, you will find the Cofine er Cotan-
gent required : Thus the Cofine of 30 Degrees 15 Mi-

nutes is 9,702236 ; the Cotangent of 58 Degrees
10 Minutes is 9,792974. ' '

Any Sine or Tangent, Co-fine or Co-tangent

being given, to find the Degrees and Mi-
nutes belonging tberetq.

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

Remember well that Multiplication is performed
with thefe Logarithm Tables by Addition, and Divi-
fion by Subftration. IfI were to multiply by 4,
firft lYook for the Logarithm of 5,which is 0,698970
The Logarithm of 4 is 0,602050

— gy ——

Added together, they make - 1,301030

- o S

which 1,301030 Ifeek for in the Logarithm Tables,
_ and right againft, under Title Num. ftands 20, the
Product of 5 multiplyed by 4.

\

Y If
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It I were todivide zoby §, firit Ilook for the Lo-

garithm of 20, whichasabove, is 1,301030
The Logarithm of 5 is 0,698970
After Subftraltion remains o,ao:;E

- —

and the Number anfwering to that Logarithm, you
will find to be 4.

- And thus by" Addition and Subftraltion the Rule
of Three, is performed with the Logarithms, wiz.
by adding the two laft toréether, and out of their Pro-

- dutt fubftralting the Firft.

EXAMPLE,
If 1g give 32, what fhall 45 give ?

The Logarithm of 15 is  1,176091
The Logarithm of 45 is : -1-,;; 3212
The Logarithm of 32 is 1,505150
The two laft added together, make 3,158 3_2;
Out of which I fubftratt the firft, and e

there remains ’ } 1,98227 '

Againft which 1,982271, I find the Number g6.
I anfwer therefore, It 15 gives 32, 45 (hall give g6.

This you muft obferve to do in the following Cafes
of Triangles, alwaystoadd the fccond and third num-
bers together, and from their Produt to Subftraét
the firft, the remainder will be the Logarithm Num-
ber, Sine or Tangent, of your required Line or
Angle.
‘ Certain
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Certain Theorems for the better underftanding
Right-Lined Triangles.

. 1. ARight-Lined Triangle is a Figure comprehen
ded within three Streight Lines,
2. Which is either Right- *

Angled as A, having one

Right Angle, which con-

tains juft 9o Degrees, viz. -~ A

that at b; or elfe Oblique b

asB, which confifts of three

Acute Angles, neither of
them fogreatas go Degrees; B
or which wonfifts of two A-

cute Angles and one Obtufe,
viz. at that D. ' d

3. Allthe three Angles of /3.\
any Triangle are equal to :
two Right Angles, or 180
Degrees ; {othat one Angle being known, the other
two together are known alfo ; or two being known,
the third is alfo known by Subftra&ing the two
known Angles outof 180 Degrees, the remainder is
the third Angle.

4. Toknow well what the Quantity of an Angle is,
take this following Demonftration.

let ABCD bea Circle, whole Circumference
is divided ( as all Circles yvou muft efteem fo to
be ) into 360 Equal Parts, which are called De-
grees, 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

. Y 2 part




part of this Circle, viz. Degrees, as you {ee the
Triangle E F G to do.

An Angle that cuts off lefs than 9o Degrees, is
called an Acute Angle, as HEF, which takes but
45 Degrees from the Circle.

GEI is an Obtufe Angle, forthetwo Lines that

A

/‘1

e ————

y

T

tw

proceed
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proceed fromE, take in between them more than a
quarter of the Circle, wiz. 113 Degrees. .

5. Every Triangle hath (ix Parts, viz. three Sides
and three Angles; the Sides are fometimes called
Legs, but molt commonly in Right-Angled Tria n-
gles, the Bottom Line, as BC is called the Ba fe,
A C the Perpendicular, and the longeft Line AB 1s
called the Hypothenufe, The Sides are all in pro-
portion to the Sines of their oppolite Angles; fo
that any three parts of the fix being known, the reft
may eafily be fearched out.

6. When an Angle exceeds 9o Degrees, fubftrat
it outof 180, and work by the remainder.

CASE i
In-Right-Angled Triangles, the Bafe being
given, and the Acute Angle at the Bafe

bow to find the Hypothenufal Line, and the
Perpendicular.

Inthe Right-Angled Triangle ABC, there is gi.

ven the Bafe A B, which c
is 26 Equal Parts, as Per- bg}

ches, or the like ; the K "
Angleat A is alfo given, '%0
which is 30 Degrees : 4 & =l
Now to find the Length w8

of the Hypothenufe A C, fay thus,
As the Sine Complement of the Angle at A
is to the Logarithm of the Baf¢ 26,
So is Radius or the Sine of go°
to the Logarithm of the Hypothenufe A C 3o.
The

e
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The Sine Complemeat of 30 Degrees is  9,937531
The Logarithm of 26 is 1,414973
The Radius, or Sine of 9o° 10,000000
The two laft added together 11,414973

S———

Remains,afterSubftra&ing the firfftNumber 1,477442

Which if you look for in your Logarithm Tables,
you will find the Number anfwering thereto to be
30, and {o long is the Hypothenufal-line required.

Note in your Tables, when you cannot find ex-
ally the Logarithm you look for, youmuft take the
neareft thereto, asin this ExampleI find 1,477121
to be the neareft to 1477442. Mark alfo, that
whereas 11ay, as the Sine-complement of the Angle
at A, dc. you may as well fay, as the Sine of the
Angle at C is to the Log. &e. for the Angle at A
being givenin 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 Triangle
are equal to two right Angles, or 180 Degrees ; for -
if you take the Right-Angle at B go°, and that at A
30° both known, and fubftra& them out 180°, there
remains only 60° for the Angle at C. Butin pur-
fuance of our Queftion.

How tofind the Perpendicular. |

As the Sine of the Angle ACB 60°
is to the Log. of the Bafe 26 AB ;
So the Sine of the Angle CAB 30°
to the Log. of the Perpendicular CB 15.

Note,
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Note, when I put three Letters to exprefs an Angle,
the Middlemoft Letter denotes the Angular-Poiant.

The Sine of 60 deg, is 9,937531
The Log. of the Bafe 26 A B, is 1,414973
The Sine of 30 deg. is 9,698970

o ——

The two laft added 11,113943

——

From which {ubftract the firft,and remains 1,176412

The neareft number anfwering to which is 13,
which is the Length of the Perpendicular-line C B.

Or ot.berwijé 3 the Hypothenufal-line being firft
found, viz. AC 30. you may find the Per-
pendicular thus : -

As the Sine of the Right-Ang.CBA or Rad.10,000000
is to the Log. of the Hypoth. AC 30  1,477121
So is the Sincof the Angle CAB 304deg.  9,698970

e s

to the Log. of the Perpendicular 15 #1,176091

CASE i .
The Perpendicular and Angle AC B being
given to find the Bafe and Hypothenufal,

Let the Perpendicular be C B 15, as before the
Angle ACB 60 deg. to find the Bafe, work thus :

As
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As the Co-fine of the Angle ACB

is to the Logarith. of the PerpendicularBC 15 ;
Sois the Sine of the Angle ACB

to the Logarith. of the Bale A B 26.

The Co-fine of the Angle ACB60° is  9,698970

The Log.of CB 15, is 1,176091
The Sine of the Angle A CB 6o, is 9,937531
11,113622

The neareft Log. an{wering to 26, is 1,414652

For the Hypothenufal. )

As the Sine-complement of the Angle A C B 60°
is to the Log, of the Perpendicular C B 15
So is the Sine of the Angle ABC, or Radius yo°
to the Log. of the Hypothenufal 30°
The Co-fine of the Angle A CB, is 9,698970
The Log. of the Perpend.CB 15, is 1,176091

3 10,000000

The Radius

The Log. of the Hypothenufal 30 1,477121

m—

Or othermife thus ; the Bafe being firft found,
10 find the Hypothenufal.

As the Sine of the Angle A CB 60° 9,937531
is tothe Log. of the Bafe 26 1,414973
So is Radius ‘3 10,000000

to the Log. of the Hypothenufal  (30) 1,477442
| Cafe
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CASE ijii
The Hypothenufal, and either of the Acute
Angles given, to find the Bafe and Perpen-

dicular.
C
30

AAO ‘%B

Let the Hypothenufal be A C 30
The Angle C AB 300

Tofind the Bafe A B, work thus :

As the Sine of the Right-Angle :
CB A 90°, or Radius 10,000000
s tothe Log. of the HypothAC 30  1,477121
So is the Co-fine of the Angle CAB 30 9,937531

tothe Log.oftheBafe AB  (26) 1,41 4652

To find the Perpendicular C B, work thus.

As the Sine of the Right- Angle
CBA gc°, or Radius }
_1s to the Log. of the Hypoth.A C 30 1,47;1 21

So 1s the Sine of the Angle CAB 30 9,698970

to the Log, of the Perpend.  (15) n,176:;
: , Z « Or

10,000000
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Or otherwife 5 the Bafe being found, to find
the Perpendicular thus :

‘ As the Co-fine of the Angle CAB30®  9,937531

is to the Log. of the Bale A B 26 1,414973

So is the Sinc of the Angle CAB  (30°) 1,698970

) 11,113943

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

The Hypothenufal and Bafe being given, to
find the two Acute Angles, viz. AC B,

and C A B.

Let A C, the Hypothenufal, be 30°
A B the Baf¢ 26. and the Angle A CB required.

14
/
iB

A 26

_ Asthe Logarithm of the Hypothenufal AC 30
isto Radius, or the Sine of the Angle CBA go;
So is the Logarithm of the Bafe AB 26 ’
 to the Sine of the Angle ACB 6o.

The
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The Operation.

The Logar. of the Hypothenufal A C 301is 1,477121
The Radius 10,000000

The Logarithm of the Bafe AB 26 1,414973 -

The Sine of A CB,the Angle required,60° 9,937852

For the Angle C A B, work thus.

As the Logar.of the Hypothenufe A C 30 1,477121
1s to the Radius 9o 10,000000
So is the Logarithm of the Bafe AB 26 1,414973

to the Cofine of the Angle required 30 9,937852

m———

CASE v~

The Hypbtbenujkl and Perpendicular being gi-
ven, to find the Angles and Bafe, 2

The Hypothenufal is 30
32 1y The Perpendicular 15
s ABC aRight Angle.

A B

Z 2 | Now
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Now to find the Angle at A work thus.

As the Logar.of theHypothenufal A C 30 1,477121
to the Radius 10,000000
So is theLogar.of tlicPerpendicular 15 CB  1,176091

tothe Sine of the Angleat A 30° 9,698970

P e T

To find the Angle at C work thus.

As the Logarithm of the Hypothenufal A C 30
is tothe Radius 9o Degrees,
So-isthe Logarithm of the Perpendicular CB 15
to the Co-fine of the Angleat A 30, viz. 60 Deg.
Laftly to find the Bafe, work as you were taught
in Cafe 2. .

Here note that any two Sides of a Right Angled Tri-
angle being given: the third Side may be found by
extra&tion of the Square Root. -

E XAMPLE

4 In the Right Angled Triangle
' A, let the givenBafe be 20, the
Perpendicular 15, and the Hy-
pothenufal required.

Square the Bafe 20, or multi-
ply it by it felf, andit makes 400 ; Square alfo the
Perpendicular 15, and it makes 225, add the two
Squares together, and they make 625, from which
Summ extra&t the Square Root, which Root is the

length
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length of the Hypothenufal, viz. 25 ;

but if the Hypothenufal, and either Z ©

of the other Sides be given to find #%% (25

the third, you muft Subftra& the %% .
Letler Square out of the Greater, and the Root of the
remainder is the Side required : As for Example, the
Hypothenufal 25 is given, and the Bafe 20, to {ind
the Perpendicular multiply the Hypothenufal in it
felf, and it makes _ 625
Multiply the Bafe init felfand it makes 400

which 400 Subftra& from 625, there remains 225

the Root of whichis 1 §,the Perpendicular require;l.

CASE vi
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.
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In the Triangle A B C there is given the Side AB 40,
the Side B C 32,

the Angle at A 40 Degrees,

and the Angle at Cis required.

Note that in Oblique Triangles, the fame Rule
holds good as in Right- Angled Triangles ; viz. That
the Sides are in fuch proportion one to another, asthe
Sines of their oppofite Angles.

As the Logarithm of the Side B C 32 1,505150

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

11,410127

to the Sine of the Angle at C 53°:28' 9.904977

7o find the Angle at B,

Add the two known Angles together, viz. thatat
A 40, and that at C. 53. 28, and they make 93 De-
grees 28 Minutes ; which fubftralted from 180 De-
%rees, leaves 86 Degrees 32 Minutes, which is the

ngle at B.
Laftly, to findthe Line AC, j?zj,
As the Sine of the Angle A 40 9,808067

is to the Logarithm of the Side BC 32 1,505150
So is the Sine of the Angle B 86¢: 32 9,999204

11,504354

to the Log.of the Side A C required 50 1,696287
Mark
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Mark, that though the neareft whole number an-
fwering to the Logarithm 1,696287 be 50; yet if
you go to Fraltions, the length of the Line A C is
but 49%%. : -

C ASE vii
Two At}gles being given,and a Side oppofite to

one of them, to find the other oppofite Side.

In the foregoing Triangle there is given the Angle

A 40 Degrees, the Angle C 53 Degrees 28 Minutes; -

alfothe Side AB 40 : To find the Side BC work

thus. |

As the Sine of the Angle C 53°: 28~ 9,904992
istothe Logarithm of theSide AB 40 1,602060

So s the Sine of the Angle A 40 9,808067

11,410127

To the Log. of the Side B C,neareft 32 1,5051 35

CASE viii
Two Sides of a Triangle being given, with

the Angle contained by them, to find either
of the other Angles. =

1 ),
A 49 o>

4§90 ¢

/OM

In
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In the Triangle ABC
there is given the Side AB 197

The Side A C 500

The Angle at A 40 Degrees ;

Now to findcither of the other Angles work thus.

As theLog.of the Summ of the 2 Sides 697 2,843233
is to the Logar. of their Difference 303 2, 481443

So is the Tang, of the half Summof thel  .¢

two Oppofite Angles 70 Degrees »439934

o S—

12,920377

to the Tangent of 50 Degrees 4 Min.  10,077144

which 50° 4’ added to the half Summ of the two
unknown Angles, viz.70° makes 120° 4/, which is
the Quantity of the Angle at B, alfo taken from 7o,
leaves 19deg. 56, which is the Angleat C,

CASE ix

Three Sides of anOblique Triangle being gi-
ven, to find the Angles.

B <
A4
e

+ You muft firt Divide your Oblique Triangle into
two Right-Angled Triangles thus.

- In

&f“f?{p
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In the Triangle ABC
TheSide A Cis 50
The Side AB 36
The Side BC | 20
The Summ of the two Leffer Sides : 56
'The Difference of the two Leffer Sides 16

As the Log. of the greateft Side A C 50 1,698970

isto the Logar.of the Summ of the two
Lefler Sides 56 .‘? 1,748188

So is the Differ. of the two Leffer Sides 16 1,204120

- —

2,952308

—— P————

tothe Log. ofa fourth Number 18 1,2§3338

Subftrak 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
remainer of the Line AC, wiz. AD 34 is the Bafe
of the Greater Right-Angled Triangle, with 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-
vento find the Angles ; which you muft do as you
were before taught, Caft iv.

Note that you may better and eafier find the fourth
Number, for dividing an Obliqae-angled Triangle into
two Right-Angled Triangle;\ by Vulgar Arithmetilc"k,

a . than
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than by the Tablesof Logarithms, . for in the above
Triangle, if you fay, If 5o give 56, what fhall 16
give ? Multiply and Divide, the Anfwer is 171%%.
There is another way ufed by Arithmeticians, in.my
Opinion better than the former, which.is this. .
- Square the three given Sides, add the two greater
" Squares together ; and from: that Summ Subftra&t
the Leffer ; half the remainder divide by the greateft
Side ; the Quotient will be the Bafe of the Greater
Right-Angled Triangle. '

EXAMPLE.

In the fore-going Triangle, the Square of the greateft

Side A C 50, is: 2500

The Square of the Side A B 36, is 1296

Added together, make 3796

From' which fubftrat the Square of the] 400
leaft Side

Remains 3396

The Half 1698
Which 1698 divide by 5o the longeft Side; the
Quotient is 332?, the Bafe of the greater Right-Angled
Triangle, viz. A D; and that being fubftrated out
of g0, leaves 16 .. for the Bafe of the fmaller Right-
Angled Triangle, viz. D C.

Cafe.
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C ASE x

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

From half the Sum of the three Sides, fubftralt
each particular Side. Add the Logarithms of the
three Differences, alfo the Log. of half the Sum of the
three Sides together. Halfthe Total is the Log. of
the Content required.

In the foregoing Triangle, the Sides are 50, 36, 20,
their Sum is 106 : The half Sum g3.

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 1.724276

Total added 4.950360

The Half 2.475180

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

By Vulgar Aritbmetick, thus,

Multiply the Firft Difference by the Second ; that
Produt by the Third ; that Produ& by the Half Sum.
Lafty, Extract the Square-Root, and you have the

Aa 2 Super-
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Superficial Content. So 3 multiplied by 17. makes
51 ; which multiplied by 33, makes 1683. that
multiplied by 53, the halt Sum makes 89199. the
Square-Root of which is 298, the Content required.

CHAP XIIL
Of Heights and Diftances.

How to take the Heighth of a Tower, Steeple,
Treeyor any fuch thing,

Et AB be a Tower, whofe Height you would
know. '

Firft, Atany convenient diftance, as at C, place
your Semi-circle, or what other Inftrument you judge
more fit for the taking an Angle of Altitude, asa
large Quadrant, or the like, and there obferve the
Angle A C B. But to be more plain, place your
Semi-circle at C; and having turn’d it down g a
Plumb, make it to ftand Horizontal, which it does
when a Plummet-line fixt to the Centre,falls juft upon
go deg. (in fome Semi-circles there is a Line onthe
Back-fide of the Brafs Limb on purpofe for the fetting
of it Horizontal.) Then (firft skrewing the Inftru-
ment faft) move the Index up and down, till through
the Sights you efpy the top of the Towerat A. See
then what Deg. upon the Limb are cut by the Ingex,
' which
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which let be §8, fo much is your Angle of Altitude.

Meafure next the diftance betwen

our Inftrument

and the foot of the Tower, viz. the Line C D, which
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let be 25 Yards : Then have you all the Angles
given, (admitting the Angle the Tower makes with
the Ground, wiz. d to be a Right-Angle)and the Bafe
to find the Perpendicular A B ; which you may do,as
you were taught in Cafe I. Of Trigonomesry : For if
youtake 58 from 9o, there remains 32 for the Angle

at A. Then fay,

As
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As the Sine of the Angle A 32 9724210
isto the Log. of the Bafc C D 25 1397940
So is the Sine ot the Angle C 58 9928420

to the Log. Heighth -of the Tower,] 11326360
A B, orrather A D, 40 Yards

1,602150

© e

To this 40 Yards you muft add the height of your
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 Heighth found. In this way of
taking Heighths, 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 Perpendicular
would fall, if let down; as A B is not a Perpendi-
cular, but A d, therefore meafure the Diftance C d,
for your Bafe. ‘

This you may plainly underftand by the foregoing
Figure ; for if ftanding at C, you were to take the
Heighth of the Tower and Steeple to E : The Angle
ECB is the fame as the Angle ACB; and if you
meafure only C B or CD, you will make the Heighth
FE the fame as D A; which by the Figure you
plainly perceive to be a great Error: Therefore to
take the Heighth FE, you (hould meafure from C
to F.

L}
How
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How to takethe Heighth of a Tower, &c.
when you cannot come nigh the Foot thereof.

In the foregoing Figure, let A B be the Tower,
and fuppofe C B to be a Moat, or fome other hin-
drance, that you cannot come nigher than C to take
the Heighth. = Therefore at C plant your Inftrument,
and take (as before) the Angle ACB §8 deg. Then
go backwards any convenient diftance, asto G, there
alfo take the Angle A G B38deg. This done, fub-
ftralt 58 from 180, fo have you 122 deg. the Angle
A CG. Then 122 and 38 being taken from 180,
remains 20 for the Angle G A C. The Diftance
GC meafured, is 26. Now by Trigonometry, fay,

As the Sine of the Angle A 20 . 9534052
is tothe Log. of the Diftance GC26 1414973
So is the Sine of the Angle G 38 9789342
1120431§
tothe Log of the Line A C 47 1,670263
Again,
As Radius the Right-Angle B 10,000000
is to the Log. of the Line A C 47 1672098
So is the Sine of the Angle C §8 9 928420

To the Log. Heighth of the Towcr} x¥1,60c518
40 Yards ' _—
But flill, asI told you before, the Ground is un-
derftood tobe- level: However, if it be not, I -will -
fhew you,

How
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How to take the Heighth of a Tower, &c.
when the Ground either rifeth or falls.

AB isthe Tower, CB the Hill whereon you are
to take the Heighth of the Tower ; plant your Semi-

cirle in any place of thg Hill, asat C, then turn it
down, and makeit ftand Horizontal, as before di-

reCted, the Diameter then poiating to 4 of the Tow-
' er,
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er, turn the Moveable Index to A, and take the An-
gle ACd; which let be 19 Degrees 30 M.nutes.
Take alfo the Angle dCB, which is 45 Degrees
30 Minutes ; meafure alfo the Diftanee CB 56 Yards,
take 19 Degrees 30 Minutes out of 9o Degrees oo Mi-
nutes, therc remains 70 Degrees 30 Minutes for the
Angleat A, then fay
As Sine 70°: 3¢/ 9974346
is to the Diftance CB 56 Yards,Logar. 1748188
So are both the Angles at C 19 30 and}9957276

45 30, viz. 60°00’ Sine

11705464

—— p—

to the Heighth of the Tower 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 faid before ; for if you take your Anglesat C,
and then meafure to F, and there in like manner, as
before, take your Angles again, thereby you may
find all the Angles, andtheLine AF, thenfay,

As the Sine of the Angle ABF
is to the Logarithmof the Line F A,
So is the Sine of the Angle AFB
Tothe Logarithm of theHeighth of the Tower AB.

of Diftances.

Although I have before fhewed how to take Di-

ftances by Surveying a Field at two Stations, yet fince
it feems naturally to come in hereagain, I will give
you one Example thereof : Suppofe this following
Figure to be a Piece of a River, and you meafuring

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

Beginningat © 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 you; then fee what
Angle from the Meridian ® 1, ® 2 makes, which
let be N. W. 6 Degrees ; alfo feeing feveral Marks
on the other Side of the River, take their Bearings,
as the Houfe A, which ftands upon the Bank, andis
a good Mark for the Bredth of the River bears N. W.
52 Degrees, the Wind-mill B upin 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; which is NE 15deg. See alfo how the
Houfe A there bears from you, viz. S. W. 20 deg.
The Wind-mill S. W. 50 deg. The Tree N.W. 77.
Alfo as you are going forward, if you fee any thin
more at this fecond Station, take the bearing thereof,
as a noted Houfe D up in the Land, bears N. W. 28
And a Church E clofe by the Rivers brink N. W. 4¢
Meafure the diftance 2, 3, and placing your Inftru-
ment at 3, the Church bears from you N.W. 88 deg.
The Houfe up in the Land D you cannot fee for the
Church, therefore let it alone for the next Station.

_ Buthere you may fee forward a little Village F, the

firt Houfe whereof bears from you N. W. 32 deg.
Meafure the diftance 3, 4, and planting your Inftru-
ment in 4, the firt Houfe of the Village F bears from
youS. W. 32 deg. and the Houfe D, which you could

not
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not fee at the third Station, S. W.24°. Having
..down all thefe things in your Field-Book, it witill:;:::
look much unlike this,

®1 N.W. 6 18Ch. 2oLin,.
qu Tree upon the brink of the River, bears

10

o N.W. 17° oo’
A Wind-mill up in theLand N.W. 40° oo’
S LA Houfe upon the Rivers bank N W, 52° o0’
©®2 N.E. 15 18Ch. 1oLin.

- The Tree N.W. 77Z§Thefe look backto the

The Houfe S.W. 20 )
2 The Wind-mill S. W. 50° Obfervation of © 1.

bfervat

A noted Houfe far up in the
Land N. W. 28°( Forward Obfervati-
A Church upon the RiversC ons.
\ bank N.W. ¢°

©3 N.W.15° 20Ch. soLin.
The Church bears N. W. 88> 7 Thefe look back
The noted Houfe cannot be feen S to theObfer.of® 2,

The end ofa ?lt({l?.v\%}l'a;g:}A forward Obférvation.

© 4

 The end of thelittle Village}
| S.W. 32°{ Thefe refpelt © 3
<~’l'he Houfe refpe@ing® 2{ and © 2. -

| intheLand = S.W.24°)

To Protralt this, draw the Line NS for a Meri-
dian, and laying your Protrator upon it, the Centre
thereof to ® 1; againft N W 6 make a Mark for
the Line that tgocs to © 2. Alo againf N W 17

make a Mark for the Tree, and againft 40 and 52,
: for

>

————.
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for the Winl-mill and Houfe. Then from © 1
through thefe Marks draw the Lines ®A,®B,0 C,® 2.

Sccondly, Take from your Scale 18 Ch. 20Lin.-
and fet it off upon the Line ® 2, which will reach
to ® 2. There lay again the Centre of your Pro-
traltor, the Diameter thereof parallel to the Line N S,
and make Marks, as you fee in the Field-Book, againft
NE15. NW77. S W 20. SWs0. NW 28,
N W 4°. and through thefe Marks draw Lines.
The &rft Line dire&ts to your third Station ; the fe-
cond Line NW 77. dire&ts you to the Tree C upon
the Rivers bank ; for that Line cutting the Line @1C,
fhews you by the Interfe&ion where the Tree ftood,
and alfo the Bredth of the River. Alfothe Line S 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, accordingto
the Notes in your Field-Book ; and you will not only
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.

1

Ho_m totake the Horizontal-line of a Hill.

When you meafure a Hill, you muft meafure the
Superficies thereof, and accordingly caft up the Con-
tents. But when you Plot it down, becaufe you
cannot make a Convex Superficies upop the Paper,
you muft only plot the Horizontal or Bafe thereof ;
which you muft fhadow over with the refemblange of
a Hill, "that other Surveyors, when they apply your

: Scale
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Scale thereto, may not fay you was Miftaken. And
you may find this Horizontal or Bafe-line, after the
fame manner as you have been taught to take
Heighths. :

For fuppofc A BCD a Hill, whofe Bafe you would
know. Plant your Semi-circle at A, and caufe a
‘Mark to be fetup at B, fo high above the top of the

Hill, as the Inftrument ftands from the Ground at A;

" and making your Inftrument Horizontal, take the
Angle B A D 58 deg. Meafure the Diftance A B
16 Chains, 8o Links. Then fay,

- AsRadius . 10000000
is to the Line A B 16 Ch. 8o Lin. 3225309
‘So s the Sine Complement of A 88° 9724210

to part of the Bafé A D 8 Ch. go Lin. x2,949519

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 alfp the Di-
ftance BC 21 Ch. Then fay,

As
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As Radius _ 10000000
is to the Line BC 21 Ch. oo Lin.(Log.) 1322219
So is the Line of the Angle CBD 46/ 9856934

O—————

tothe part of the Bafe DC 1 §Ch.12Lin. x1,179153

Which 15. 12. added to 8.90, makes 24 Chains,

2 Links, for the whole Bafe A G; which is to be °
plotted, and not A B and B C; although they are

to be meafured to find the Content of the Land.

I mentioned this way, for your better underftand.
ing how to take the Bafe of part of a Hill ; for many
times your Survey ends upon the fideof 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 for-
mer way. Asthus: Take, asbefore, the Angle
A 58deg. Meafurealfo AB. Then ac B take the
whole Angle ABC 78 deg. Subftrat thefe two from
180 deg. remains 44 for the Angleat C.  Then fay, .
As the Sipe of the Angle C 44

is to the Log. of the Side AB ;

So is the Sine of the Angle ABC

to the Log. of the Bafe A C.

How. to take the Shoals of a Rivers Mouth;

and Plot the [ame.

Meafure firft the Sca coaft on both Sides of the
Rivers 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, &e¢. Then going out in a Boat to fuch

Sands .
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Sands or Rocks as makc the Entrance difficult, at
cvery confiderable bend of the Sands, take with a
Sca-Compals thie bearing thereof to two known Marks

. upon the Shore, and having fo gon 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 prickout the Sands, and give good
Directions either for laying Buyos, or making Marks
upon the Shore for the Diretion 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 isoccafion,

utting down every remarkable thing, as you fee
ﬁere, all but the Rocks and Sands cxcepted, which
Iam now going to fhew you how totake. Goina
Boat down the River, till you find the beginning of
the firft Sand A, as at «, and there take a Sight to-
the Red-Houfe, which let be S.W. 86 deg. alfo to the
Tree, which isS.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 a Line N. W. 6 deg. which two Lines will in-
terfe& each other in the Point 4, which thews you
the beginning of the Sand A. Row along the fame
‘Sand, founding ¥5 you go, till you find it have a con-
fiderable bending, and there take again two Obfer-
Q  vations, as before, and Protra@ them too, when
“you come a-fhore, in like manner. The like do at
-the bending of every Sand, till either you come round
’ the
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the Sind, or comz: to the place where it joynswith

the Shore.

It would be too tedious for you, and troublcfom

C

for

L4
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for me, to give you all the Obfervations, I having
already in this Treatile fo often defcribed the fame
thing Lefore ; thercfore I will mention only one
flacc of Obfervation more ; and if by that you ¢onot
underftand the whole, I know not how to make you.
In the Sand C, I find the bend (2,) and there, as I
fhould do at all the reft, I take two Obfervations
to fuch things on the Shore, as are molt confpicuous
unto me, viz. Firlt, to the Beacon, which bears tfrom
me S. W. 245 deg. Secondly, to the Wind-mill, which
bears from me N. W. 40 deg. Now after I have taken
the other Anglesor Bends of that Sand, and am come
Home,Idraw a Line from the Beacon oppofite to my
ObfervationS. W. 25 deg. viz.N. E. 25 deg.Alfo from
the Wind mill I draw a Line S. E. 40 deg. Now
where thelc two Lines interfe€t each other, as they
do at 2, I mark for one Point of the Sand C. Inlike
manner as1 did this, I obferve, and protra& every
Line of the Sand C, and of all the other Sands and
Rocks, be there never fo many ; and fo will you
have a fair Map, ficting for Seamens Ule, better
done, I think, thaninany place of the World yet,
except for the Harbours of Eurgpia. .
Now to give Diretion for Seamens coming 1n
here, draw a Line through the middle of the South
Channel, which Line will cut both the Church and
Wind-mill ; fo that if a Ship coming from the South-
ward, brings the Church and Wind-mill both into
one, and keep them fo, fhe may boldly run in,
till fhe brings the Rivers mouth fair open, and then
fail upthe River. Likewife coming from the North-
ward, muft firft bring the Tree and Beacon both into
one, and keep them fo till the Rivers mouth is fair
open. But left they fhould miftake, and run upon
the ends of the Sands A or B, it would be necel zl::;y



Heigbts.and Diftances, 195

thata Mark was [ec up behind the Red-Houfe, in a
ftreight Line with the middle of the River, as J
" Then a Ship coming from the Southward, or North-
ward, let her keep her former Marks both in one,
till fhe bring the Red Houfe and # both in one ; and
then keeping them fo, run boldly up the River, till
all Danger 1s paft. Ihave put down this Wind-mill
and Beacon, not as if fuch good Marks would always
happen ; but to fhew you how to place Marks, if it
be required ; or to lay Buoys.

You muft mind after you have taken all the Sands,
to take the Soundings alfo, quite crofs the Channels,
all up and down, and to put them down accordingly ;
the belt time for doing which, is at Low-Water, in
Spring-Tides. '

How to know whether Water may be made to run from a
Spring-head to any appointed Place.

. For this Work, the Diameter of the Semi-circle is
a litele too fhort ; however an indifferent fhift may
be made therewith, but it is better to get a Water-
level , fuch as you may buy at the Inftrument-
Makers ; with which being provided, as allo with
two Affiftants, and each of them with a Staff divided
into Fest, Inches, and Parts of anInch, go to the
Spring-head ; and caufing your firft Affiftant to
ftand there with his Srafl’ perpendicular, make the
other go in a Right-line towards the place defigned
for bringing the Water, any convenient diftance,
as 100, 150, or 200 Yards, and there let him ftand,
and hold his Staff perpendicular alfo.  Then f{et your
Inftrument nigl. the Mid-way between them, making
it ftand Level, ¢r Horizontal ; and look through the
Sights therccf to your firft Affiftant’s Staff, he
moving a white piece of Paper up or downS dl}}?

taff,
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~ Statl; according to the Signs you make to him, till
through the Sizghts you efpy the very Edge of the
Paper. Then by a Sign make him to underftand
that you have donc with him ; and let him write
down how many Feet, Inches and Parts the Paper
refted upon.  Alfo going tothe other end of your
Level, do the fame by the fecond Afliftant, and let
him write down al{o what number of Feet, ¢¢. the
- Paper was from the Ground. This done, let your
. firlt Afliftant come to the fecond Afliftant’s place,
and there let him again ftand with his Staft’; and let
the fecond Affiftant go forward 100 or 200 Yards, as
before ; and placing your felf and Inftrument in the
midft, between them, take your Obfervations alto-
ether, as before, and let them put them down in
ike manner : And {fo muft you do till you come to
the place whereto the Water is to be conveyed.
Then examine the Notes of both your Affiftants,and
if the Notes of the fecond Aflitant exceed that " of
the firft, you may be fure the Place is lower than
the Spring-head, and that therefore Water may be
well conveyed. But if the firft’s Notes exceed the
feconds, you may conclude it impoffible, without
Engines, or the like.

The firft Affiftant’s Note The fecond Affiftants Note
Stat. Feet Inch, Pts. Stat. Feet Inch. Pts.
@t 4 3 5 E1 14 5 1
©2 12 4 2 . O2 4 6 3
©3 3 5 I ©3 9 2 4

20 o 8 28 1 8

Here you fee the fecond Affiftant’s Note ex-
ceeds the firft, 8 Feet, 1 Inch ; which is enough to
bring the Water with a ftrong current, and to make
italfo rife up 6 or 7 Feet in the Houfe, if occafion be ;
for fuch as have written of this Matter, allow but 4

Inchesand - Fall ina Mile to make the Water run.’
A

]
\
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THE

US E

OF THE

Foxgoing Table,

Have already fufficiently inthe 6:b. Chapter of this
Book Taught you theufe of this Table; however,
becaufe it is made fomewhat different from fuch of
this kind as have been made by others, 1 will briefly
byan Example,or two,Explair it to you.Admit in Survey-
inga Wood , or the like, yourun aLine N. E. 40 De-
grees, 10 Chains: or in plainer terms, a Line 10 Chains
in Length, that makesan Angle with the Meridian of 40
Degrees to the Eaft-ward ; and you would put down in
your Ficld-Book the Northing, ard Eafting of this Line
under their proper Titles N. and E. according to Mr.
Norwood's way of Surveying Taught in the6:h. Chapter.
Firft atthe Head of the Table find 40 Degrees, then
in the Column of diftances feek for 1o Chains: which
had, you will find to ftand right againft it under the
Title N. 4. 7, for the Northing,which is 7 Chaips, -7 of
a Chain: and for the Eafting under the Title E. 6. 4,
which is 6 Chains -* of a Chain, as nigh as may be ex-
preft in the Tenth part of a Chain: Butif you would
know to one Link, add ano to the diftance, fo will 10
be 100, which feek for in the £ame Page of the Table,
' *C ard



The Ufe of the Foregoing 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 yourField- Book accordingly;and
having done fo by all your Lines, if you find the North-
ing, and Southing, the fame, alfo the Eafting, and Weft-
ing, 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, thentake them feverally
out of the Table, and by adding all together you will
have your defire : as for Example.

Suppofe my diftance run upon any Line be NW. 35
Degrees, 15 Chains,20 Links: N

Firft in the Table I find the Ch. Ch. Lin.
Northing of 10 Chains tobe 10 8 19
s 4 10

20 Links o 16 ,*

12—45 +*

which added toiether makes 12 Chains 4§ Links, for the
Northing of that diftance run: In like manner under
35 Degrees, and Title W,

I find the Wefting of the Ch. Ch. L.
fame Line, as here 10 5 74
2 87

20 Links 2 8 S

8—72 2

——

by which I conclude the Northing of that Line to be 12

Chains 45 Links, and the Wefting 8 Chains 72 Links :

which thus you may prove by the Logarithms. A
s

L]
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The Ufe of the Foregoing Table.

As Radins 10, 000000
Is to the diftance 1§. 20- -—-3, 181844
So is the Sign of the Corfe 3§ Deg.—9, 758772

To the Wefting 8 Chains 72 Links—r2, 940616

And, as Radims 10, 000000
To the diftance 15 Chains 20 Links—3, 181844
So Cofine of the Courfe 55 —9, 913364

To the Northing 12 Chains 4§ Links-¥3, 095208

— & c—

Mark that if your Courfe had been S E, it would have
been the fame thingas N W : for you fee in the Tables
N, and S. E, and W, are joyned together. If your De-
grees exceed 45, then feck for them at the Foot of the
Table: and over the Titles NS, EW, find out the
Northing, Southing, Eafting or Wefting.

I think this to be as much as need be faid concerning
the preceeding 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 Trigo-
nometry, your own Ingenuity will faft enough prompt
you to it.
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1he Table of Stizes and Tangents.

O.
M\ SIN. | _Cofrae | I AN. | Co-langem. |
0 Jo.czooce | 10.000000 | 0.000000 | _ Infimita | 60
§ [ 7162696 | 10.coccoo | 7.162696 | 12.837304 | 55
'10 | 7.463726 | 9.999998 | 7.463727 | 12.536273 | 50
‘15 17.639516 | 9999996 | 7.639820 | 12.360180 | 45
20 | 7.764754 | 9999993 | 7:764761 | 12.235239 | 40
125 | 7-861662 | 9.999989 | 7861674 12.138326 | 35
30 | 7.940842 | 9999983 | 7940858 | 12.059142 | 30
35 |8.007787 | 9999977 | 7.007809 | 11.992101] 25
30 12065776 | 9.999971 | 8.065806 | 11.934194 ] 20
135 18.116926 | 9999963 | 8.116963 | 11.883037 | 15
!so 8.162681 | 9999954 | 8.162737 | 11.837273 } 10
55 |3:204070 | 9999944 8204126 | 11795874 | 5
'60 18.241855 | 9999034 | 8241921 1 11.7580791 ©
| -t Cofine | SIN. | CoTang. | TAN. | M
89. .
‘ A . 1.
ALy SIN. i Cofime | T AN, |Co-langess.)
0 |8.241855 9.999934 [ S:241921 | 11-753079 | 60
s |8276614 9.999922| 8.276691 | 11.9233C9 | §5
10 |8-308794  9.999910 | 8.308884 | 11691116 | 50,
15 [8:3355743 "9.999897 | 8.338856 | 11.661144 453
20 [8366-77 9.999%82 | 8.366895 | 11653105 | 49,
2y [$393101 ' 9.999867 | 8393234 | 11.606766 | 35!
30 [8417919 1 9.999851 | 8418068 | 11.581932 | 30,
35 3441394‘9-999334 S 441560 | 11.558440 | 25
40 8.46366;}9.999316 8463849 | 11536151 | 20)
45 | S-484%48 | 9.999797 | 8485050 | 11.5 4950 | 15
50 | S.5c5045 < 9999778 | 8.505267 | 11.494733 | 1o
55 ] 8524343 9-999757 | 8:5245586 [ 1147S414 | 5
62> Ssp819f9.99973i 8.543c8a l 11458018 | ¢!
\ Cofmw | SIN. {Colarg. \ T AKX uzi
S3.




The Table of Sines and Tangéntsﬂ

2.

M.y SIN.

| Co-fine | T AN. | Co-Tangent .\

o

8.542819

9 999735

5
10
Is
20
25
30

—

8.560540
8.577566
8.593948
8.609734
8.624965
8 639680

9.999713
9.999689
9 999665
9.999640
9.999614
9 999586

35
40
45
50
55
60

8.653911
8.667689
8.681043
8.693998

8 706577
8.718800

9-999553
9999529
9 9995¢C0
9.999459
9999437
9999404

854308 |
8.560828
8.577877
8594283
8.610c94
8625352
8. 640093
8.55 654352
8.658160
8681544
8.694529
8.707140
8.719396

11.456916.

1L 439172
11.422123
11495717
11.389906
11.374648
1359907
11.345648
11331840
11.318456
11.305471
11.292860

11.2806c4

1 Co-fine

SIN.,

| Co-Tang.

| TAN.

87.

3.

M| SIN

8718800

Co-fine

| L' AN. | Co-langent. |

9-999404

8.719396

8.730688
8.7422%9
8.753528
8 /54Sl|
8775223
8.785675

9999371
9.999336
9.990301
9.99926§
9.999227
9:999189

8.731317
8.742022
8.754227
8.765246
8.775995
8.786486

8.795881
8.805852
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

11.280604

11.268683
11.257078
11.245773
11.234754
11.22400%
11-213514
11.203269
11.103258
11.183471
11.173897
11.164529

11.15¢356

| Co-fine

SIN. |

Co-lang. |

1 AN.

86.




The Table of Sines and Tangents.

, 4
M| SIN. | Cofine | T AN, | Co-Tangen.|

8.843585

9.998941

8.852525
8.861283
8.869868
8.87828¢
8.886542
8.894543
8.902596
8.910404
8.918073
8.925609
8933015
8.940296

9-998896
9.998851
9.998804
9-998757
9.99870
9-998659

8.844644

8.853628
8.862433
8.871c64
8.879529

8|8.887833

8.895934

1.
1L,
1I.
II.

146372
137567
128936
120471
11.112167
11.104016

9 998609
9-998558
9.998506
9998453
9998399

——

| _.E‘f' fine |

8.903987
8.911846
8.919568
8.9271¢6
8.934616

| 9-998344 | 89419521 1
SIN, | Co-Tang.| T AN. |

11 096013
11.088154
11.080432
11.072844
11 065384

85

11.155356

11.058048

60
55
50
45
40
35
39
25
20
15
10

5
o

I

M, SIN. Lbo-ﬁne

st
T A N

Co lavgest |

(o]

]
10
Is
20
25
30
35
40
45
50
55

60

8.940296

9998344

8.941952

8.947456
8.954499
8.061429
8.968249
8.974962
8.981573
8 988083
8.994497
9.000816
9007044
9013182
9019235

9.998289
9.998232
9.998174
9.998116

8.949168
$.956267
8.763155
8.970133

9.998056
9997996

8.976906
8.983577

11.058048
11.050832
11.043733
11.036745
11.029867
11.023094
11.016423

9-99793%
9-997872
9-997809
9-997745
9.997680

8.990149
8.996624
9.003007
9.009298
9 01§502
9021620

9.997614

11.009851
11.003376
10.996993
10.990702
10.984498

| 10.978380

|

Co-fine

{

SIN.

i Colun:e \ T AN. ]71/1

84-




The Table of Stnes and Tangents.

6.

~

ISIN.

’Co-ﬁne | TAN. |Co-Targeit.\

9019235

9997614

9.021620

10.978380

9.0252C3
9.031089
9.0368906
9.04262%
9.048279
9.053859

9-997547
9.997480
9.997411
9.997341
9.997271
9.997199

9027655
9.033609
9039485
9045284
9.051008
9 036659

10.972345
10.966391
10.9605 15§
10.954716
10.948992
10-94334!

9059367
9 c64806
'9.070176
9.075480
9.c807!9
9.085894

9997127
9997053
9-996979
9 995904
9 996828
9.996751

9.062240
9067752
9073197
9 078576
9.083891
9089144

10.937760
10.932248
10.926803
10.921424
10.916109
10.910856

60

55
50
45

35
3c
25
20
Is
10

Cu fine |

SIN. |

Co-lang. |

1 A,

83.

7.

A b I.N 0

9. 085894
9.091008
9096062
9.101056
9.10§992
9.110873
9:115698
9.120469
9125187
9.129854
9-134470
9-139037

| 9143555 | |

Co ‘[1‘»1;

Co fire |

1" AN. |

Co-1angent.

9996751

9.089144

10.910850

9.996673
9-996594
9996514
9-956433
9:996351
9-996269

9996185 !
9 9961CO

9.996c15 |

9094336
9.099468
9104542
9.109559
9.114521
9.-119429
9.124284
I 9.129087
19-133839

9:995928 \o 138542

9995‘*4!
9-995753
siw

| 9143199
1 9.147803

|Ca[1’7 1 I‘ .‘Iu

8a.

10.90§66.4
10'900§32
10895458
10.890441
10.885479
10.880571
10.875716
10.850913
10 866161
10.86 1458

10-856804
0852197 | o

| M
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The Table of Sines and Tangents.

8
I"SIN, 1 Cofine. ITAN. |

8

Co-Tangent. |

M
o

5
10
5
20

9-143555
9.148026
9-152451
9.156830
9.161164
9-165454
9_._1_69702

9-995753

9-147803

10852197

9.995664
9.995573
9995482
9-995390
9.995297
9-995203

9.152363
9.156877
9.161347
9.165774
9-170157
9.174499

10.847637
10843123
10.838653
10.834226
10.829843
10.82550t

9.173968
9.178072
9-182196
9.186280
9.150325§

9-194332

9.995108
9-995013
9:994916
9994818
9.994720
9-994620

9-178799
9.1830¢59
9.187280
9.191462
9.195606
9.199713

10.821201
10.816941
10.812720
10.808538
10.804394

60

55
50
45
40
35
30
25
20
15
10

5

10.800287

(2]

| C;ﬁne | SIN. | CoTang.| TAN. | M

81

9

M. |

SIN. |

Cofine. |

T AN. | Co-Tangent. |

9-194332

9-199713

10.800287

9.198302
9.202234
9.206131
9.209992
9.213818
9.217609
9.221367
9.225092
9.228784
9-232444
9-236073
9-239670

9994620 |
9.9941%9
9994418
9.994316
9-994212
9.994108
9-994003
9-993897
9993789
9.993681
9.993572
9-993462
9.993351

9.203782
9207817
9.211815§
9.21§780
9.219710
9.223607

10.796218
10.792183
10.788185
10.784220
10.780290
10776393

9:227471
9231302
9.235103
9.238872
9.242610
9.246319

10.772529
10768698
10.764897
10.761128
10.757390
10.753681

Co [ine,

SIN.

| Co-Tang. | TAN. |

M.

8o




The Table of Sines and Tangents.

10.

M. |

SIN. | Co fine.

| 1'AN.

|Co-Langent. |

o

5
10
Is
20
25
30

—

35
40
45
5o
55
60

- 9.280599

9.239670 | 9 993351

9:246319

10.753681 | 60

9:243237
9:246775%
9.250282
9253761
9.257211
9.26063 3

9.993240
9993127
9.993013
9 992898
9.992783
9.992666

9249998
9.253648
9.257269
9.260863
9.264428
9.267967

—

55
50
45
40
35
30

10.750002
10746352
10.742731
10.739137
10.735572
10.732033

9.264027
9-267395
9270735
9:274049
9:277337

9992549
9.992430
9.992311
9.092100
9.992069
) 991947

9-271479
9274964
9-278424
9.281858
9.285268
9288652

25
20
15

10
5

10728521
10.725§036
10.721576
10.718142
10.714732

10711348 | o

Co-fine. | SIN.

] Ca-T;mg. I TAN.

| M

79

'I.

SIN. | Co-fine,

| TAN.

} Co- Tangent. !

‘93!7879

9. zb0599 9.991974

9.288652

10711348 60

9283836 ; 9.991823
9.287048 . 9.991699
9790236 9.991574
9-293399 | 9.991448
9296;39 9.991321
9:299655 | 9991193
9302748 9.991064
9305819 | | 9 99093 4
9 3c8867 , 9.99c803

:9311893 1 9.95C671

9.990538

148
9:314897 | 5 oo0s38

9.292013
9295349
9.293662
9.301951
| 9:305218
9-308463
9.311685
9314885
9.318064
9321222
9:324358
9.327475

10767987 55
'070465';50
10.701338 . 45
10.698049 ' 40
10694782 " 35
'0691537 30
10688315 ! P25
106851:5 | zo
10681936 '

10678778 lO
1067564)_, 5

10672525 o

Co-fine. | SIN.

| Co Tunv. |

T AN, A7

78

*pP 2



The Table of Sines and Tangents.

Mi\ SIN. | Cofine. | TAN. | Co-Tangent.

12

9317879
9.320840
9.323780
9.326700
9.329599
9332478
9335337
9.338176
9.340996
9343797
9-346579
9 349343
9352088

9:999404
9.990270
9.990134
9.989997
9.989860
9.989721
9.989582
9989441
9939300
9.989157
9.989014
9.988869
9988724

9327475
9.330570
9333646
9.336702
9.339739
9.342757
9-4457595

10.672525%
10.669430
10.666354
10.6632908
10.650261
10.667243
10.664245

9-348735
9351697
9:354640
9.357566
9-360474
9.363364

10.651265
10.648303
10.645360
10.642434
10.639526
10.636636

I Cofinc. |

SIN.

| Co-Tang. |

T AN.

PZAR

.77

13.

a1 SIN. |

Cofine.

| ' AN.

| Co-Tangent. |

9352083

9354815
9357524
‘9.360215
9.362889
9.365546
9.368185
9 370808
9373414
9 376003
9-378577
9381134

9.383675

9-988724
9.988578
9988430
9.988282
9.988133
9937983
9987832

9363304

10.636036

9.366237
9.369094
9371933
9374756
9377563
9.380354

10633763
10 630906
10.628067
10625244
10622437
10619646

9.987679
9.987526
9.987372
9.087217
9.987061
9.986904

9383129
9.385888
0.388631
9.391360
9:394073

9396771

10616871
10514112
10611369
10.608640
10.605927
10.903229

6o
55
50
45
40
35
30
25
20
s
10

5

| Co-fine. |\

SIN. | CoTang. i~ T AN.

)
| M|

6.




The Table of Sines and Tangents.

14.

M. |

31N

) Co ’IIIC.

I 1 AN.

1 Co-1 angent.

-—

(o]

5
10
15
20
25
30
35
40
45
50
5S

60

9-383675

9986904

9-396771

9386201
9.388711
9.391206
9393685
9.393150
9.398600
9 401035
9.403455
| 9405862
9 498254
: 9.410032
' 9.412996

9.986746
9 986587
9.986427
9.986266
9.986104
9.985942
9.985778
9.985613
9.985447
9.985280
9.985113
9984944

9:399455
9:402124
9404778
9-407419
9-410045
9-412658

10603229
10.60054$
10.5§97876
10.§95222
10.592581
10.589995
10587342

9415257
9.417842
19.420415
9422974
9-425519
9.428052

10.584743
10.582158
10.579585
10.§77026

10.§74481
10.571948

Co-fine.

I SIN.

| Co Targ.

I T AN.

AR

M)

SIN. |

Co-fine.

5.
| T AN.

| Co-Tangent.

10
15
20
25
30
35
40
45
50

55
60

9412996 |

9.984944

9.428052

9415347
9-417684
9.420007
9.422318
9.424615§
9 426899

9984774
9.984603
9.984432
9.984259
9.98408s5
9.983911

9.430573

9.435576

9.433080 -
 10.§64424
9.438059 !
9 440529 |
9.442988

10.571948

-, 10.§69427

10.§66920

10.§6 1941

10.559471
10.§57012

9.429170
9.431429
9-433675
9435908
9438129

9 440338

9.983735
9.983558
9.983381
9.983202
9.983022
9.982842

9.447870
9.450294
9.4§2706
9455107

Co-fire.

SIN.

9-445435

9.457496 -

10.§54565
12.§52130
10.5:49706
10.§47294
10.544893

10542504 1

1 CoTawn:. | T 4.

63
55
50
45
40
35
39
25
15
16,
s.

X

74

| AL




T/)e Table of Sines and Tangents.

o.
M.\ SIN. | _Cofine | 1" AN. | Co-langent. |
_3 0.080000 | 10.000000 | 0.000000 | . tnfinita 60
§ |7.162696 | 10.000000 | 7.162696 | 12.837304 | §5
|10 | 7-463726 9.999998 | 7.463727 | 12.§36273 | 50
't |7.639816 1 9999996 | 7.639820 | 12.360180 | 45
120 | 7764754 | 9 999993 | 7:764761 | 12.235239 | 40
125 |7.861662 | 9.999989 | 7861674 12.138326 | 35
l50 | 7.940842 | 9.999983 | 7.940858 | 12.059142 | 30
35 |8.007787 | 9999977 | 7.007809 | 11.992191 | 25
40 |8.065776 | 9.999971 | 8.065806 | 11.934194 | 20
45 18.116926 | 9999963 | 8.116963 | 11.883037 | 15
50 |8.162681 | 9.999954 | 8.162737 | 11.837273 | 10
55 | 8.204070 | 9999944 | 8 204126 | 11.795874 | §
160 18.241855 | 9999934 | 8.241921 | 11.758079|_o
~{ Cofine | SIN. | Co-Tang. | T AN, |M
' 89.
. I.
M| S ]N | Co fine T AN. |Co-langent.|
"o | 8.241855 9 999934 i_;._zﬂ,lgzl 11.758079 | 60
5 |8.276614 1 9.999922 | 8.276691 | 11.923309 | §5
10 |8.308794 ! '9.999910 8.308884 | 11.691116 | 50
15 |8. 3387§3 .999897 | 8.338856 | 11661144 | 45
20 (8366777 | 9.999882 | 8.366895 | 11.633105 | 40
25 |8.393101 | 9.999867 | 8.393234 | 11.606766 | 35
30 | 8.417919 | 9.999851 | 8.418068 | 11.581932 | 30
35 |8 441394 | 9999834 | 8.441560 | 11.558440 | 25
40 | 8.463665 | 9.999816 | 8.463849 | 11.§36151 | 20
45 | 8-484848 | 9.999797 | 8.485050 | 11.5i4950 | 15,
50 | 8.5c5045 | 9.999778 | 8.505267 | 11.494733 | To:
55 | 8.524343 | 9-999757 | 8.524586 | 11475414 | 5
60 8.542819] 9.999735 | 8.543084 | 11.456916 | o
| Cofine | SIN. | Colang. \ TAN. \M

88.




The Table of Sines and Tangénts..

2‘

M., SIN. Co-fine | T AN. | Co-Tangent.\

8.542819

9 999735

8.560540
8.577566
8.593948
8.609734
8.624965
8 639680

9999713
9.999689
9 999665
9.999640
9.999614
9 999586

8.653911
8.667689
8.681043
8.693998
8 706577
8.718800

9:999558
9 999529
9 999500
9.999459
9999437
9999404

8543084
8.560828
8.577877

8 594283
8.610co4

8625352
8.640093
8.654352
8.668160
8681544
8.694529
8.707140
8.719396

11.456916,
11.43917>
11.422123

11.405717
11.389906
11.374648
11.359907
11.345648
11331840
11.318456
11.305471

11.292860

11.280604

1 Co-fine

SIN. | Co-Tang,

| T AN.

87.

3

M.

NN~ - '
utOmova]o

| _SIN_|
8.718800

Co-fine |

L' AN. | Co-Tangent. |

9-999404

8.719396

8.730688
8.742259
8.753528
8.764511
8775223
8.785675

9999371
9-999336
9-990301
9:999265
9.999227
9.-999189

8731317
8742922
8.754227
8765246
8.775995
8.786486

8.795881
8.805852
8.815599
8.825130
8.834456
8.843585

9 999150
9999 110
9-999069
9 999027
9 998984
9.998941

8.706731

8.806742

8816529
8.826103
8.835471
8.844644

11.280604
11.268683
11.257078
11.245773
11.234754
11.22400§
11.213514
11.203269
11.103258
11.183471

11.173897
11.164529

11.1§$356

Co-fine |

SIN.

| Co-dang. |

1 AN.

86.

——




The Table of Sines and Tangents.

p—

M.\ SIN. | Co-fine FTAN | Co-Tangent.] _

o

]
10
I5
20
25
30

35
40
45
{e)
SS
60

8.843585

9.998941

8 8446@

11. 1;;3;6

8.852525
8.861283
8.869868
8.878285
8.886542
8894543
8.902596
8.910404
8.918073
8.925609
8 933015
8.940296

———

|_Cofine_|

9-998896
9.9988¢ 1
9998804
9-998757
9.99870

8.853628
8.862433
8.871c64
8.879529

8| 8.887833

8.895934

11.146372
11.137567
11.128936
11.120471
11.112167
11.104016

9-998659
9 998609
9-998558
9.998506
9.998453
9998399
 9.998344

“SIN. |C0-T:mg| T AN. 1

8.903987
8.911846
8.919568
8.9271%6
8.934616
8.941952

85

11 096013
11.088154
11.080432
11.072844
11 065384

11.058048

6o
SS

M,y SIN. | Co-fine

T AN

Co large-t.]

8.940296
8.947456
8.954499
8.961429
8.968249
8.974962
8.981573
8 988083
8.994497
9.000816
9 007044
9013182

9019239

9.998344

8.941952

9.998289
9.998232
9.998174
9.998116

9998056
9997995

8.949168
8.9561267
8.76315§
8.970133
8.976996
8.983577

11.058048
11.050832
11.043733
11.036745
11.029867
11.023094
11.016423

9-997935
9-997872
9.997809
9:997745
9.997680
9-997614

8.990149
8.996624
9.003007
9.009298
9 013502

9 021620 ) 1

11.009851
11.003376
10.996993
10.990702
10.984498

10.978380 |

{ Co-fine |

S IN.

i Co-lan:.

|

T AN.

| A

§9
55
)
45
49
35
?_._C
25
20
ls
1o

S

o

84- L




The Table of Sines and Tangents.

6.

-

ISIN.

| -Co-[im | TAN. |(Co-Targest.

901t9235

9.9976 14

9.021620

10.978380

9.025203
9.031089
9.036896
9.04262§
9.048279
9.053859

9.997547
9.997480
9.997411
9.997341
9997271
9.997199

902765
9.033609
9039485
9 045284
9.051008
9 056659

10.972345
10.966391
10.960§ 1§
10.954716
10.948992
10943341

9059367
9 c648c6
'9.070176
9.075480
9.c80719
9.085894

9997127
9997053
9-996979
9 995994
9 996828
9.996751

9.062240
9067752
9 073197
9 078576
9.083891
9089144

10.937760
10.932248
10.926803
10.921424
10.916109
16.910856

o fine |

SIN. |

Co-Lang. |

1 AU,

83.

7.

SIN |
9. 085894.
9.091008
9 096062
9.101056
9.10§992
9.110873
9:115698
9.120469
9.125187
9.129854
9-134470
9.139037
| 9-143555

(.0 fl/'t _‘

I AN. | Co-langent.

| 9.996751

9.089144

10.9108¢0

9.996673
9-996594
9996514
9956433
9:996351
9:996269
9996185
9 9¢61CcO
9.996c1§ |

9:995341

9:995928 \o 138542

9-995753 ' 9- 14"803

9.094336
9.099468
9-104542
9.109559
9.114521
9.119429

10.90566.4
10900532
10895458
10.890441
10.885479
10.880571

' 9.124284
\ 9.129087
9.133839

|9 143195

10.875716
108 70913

66161
10.86!458
10.556804

1 Cofiue

| S1.WV.

| C./
82.

'0.852197

60

59
50
45
40
35
30

—

25
20
15
10

5
o

1'7_|'{‘ ,‘Iu. | M

* D




The Table of Sines and Tangents.

T 8
\"SIN, | Cofine. 1TAN. 1

8

Co-Tangent.

M
°

“

10
15
20
25
30
33
40
45
55

9-143555
9.148026
9-152451
9.156830
9.161164
9-165454
9_.1.69702

9995753

9-147803

10852197

9-995664
9995573
9.995482
9995390
9.995297
9995203

9152363
9-156877
9.161347
9.165774
9-170157
9-174499

10.847637
10843123
10.838653
10.834226
10.829843
10.825501

9.173968
9.178072
9-182196
9.186280
9.150325

60

9-194332

9.995108
9-995013
9.994916
9994818

9.178799

. 9.1830%9

9.187280
9.191462

9.994720
9.994620

9.19§606

19.199713

10.821201
10.816941
10.812720
10.808538
10.804394
10.800287

60

S5
50
45
40
35
30

25
20
15
10

5
2]

| Cofine_1

TTSTN. |

8

CoTang.| TAN. | M
1

9

M. |

SIN. |

Cofine. |

T'AN |

Co-Tangent.

o

5
10
s
20
5
30

35
40
45
50

55
60

9:194332

9994620 |

9199713

9.198302
9.202234
9.206131
9.209992
9.213818
9.217609
9.221367
9.225092
9.228784
9-232444
9-236073
9-239670

9.994159
9.994418
9.994316
9:994212
9.994108
9:994003
9-993897
9.993789
9.993681
9.993572
9-993462
9.993351

9.203782
9.207817
9.211815
9.215780
9.219710
9.223607

10.800287

10.796218
10.792183
10.788185
10.784220
10.780290
10.776393

9:227471
9231302
9235103
9.238872
9.242610
9246319

10.772529
10768698
10.764897
10.761128
10.757390
10.753681

60

55
50
45
40
35
30

25
20
s
10

5
o

| M.

. e e —————

80

| Cofine. | SIN. | Co-Tang. | T AN.




The Table of Sines and T'angents.

10.

M. |

S 1N,

| Co-fine.

| 1'AN.

1Co-Langent, |

(o)

5
10
15
20
25
30

35
40
45
50
5S
60

9.239670

9993351

9.24633_1 9

10.753681 | 60

9243237
9:246775
9.250282
9‘253761
9.257211
9.260633

9993240
9993127
9.993013
9 992898
9.992733
9.992666

9-249998
9.253648
9:257269
9.260863
9.264428
9.267967

—

55
50
45
40
35
30

10.750002
10746352
10.742731
10.739137
10.73 5 572
10732033

9.264027
9-267395
9270735
9-274049
9:277337

-9.280599

9.992549
9.992430
9.992311
9.092190
9.992069
> 991947

9-271479
9274964
9278424
9.281858
9.285268
9288652

25
20
s
10

5

10728521
10.725036
10.7215§76
10.718142
10.714732

10711348 | o

Co-fine. |

SIN.

| Co- Tm&

| TAN. M

79

It.

SIN. |

Co-fine.

| TAN.

| Co-Tangent.

9. 280599 9.991974

9.288652

9283836 999!823
9287048 9.991699
9790736 9.991574
9:293399 | 9.991443
9296539 9.991321
9:299655 i 9.991193
9302748 9.991064
9305819 | | 9 990934
93c8867 | 9.99c803

1 9.311893 | 9.95¢c671

9.314897 | 9-990538

' 9317879 ! 9 990404

9.292013
9295349
9.298662
9-301951
T9 305218

9-308463
9.31 1685
9314885
9.318054
9321222
9-324358
9:327475

10711348, 60
10.707987 " §5
10704651 | 50
10701338 45,
10.698049 * 40
10694782 ! 35
10691537 30
10688315 P25
106851:5 | zo
10.681936 '

10678778

1067564.2, 5

10672525 o

Co-fire. | SIN,

| Co Tuns. |

T AN, |27

78
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The Table of Sines and Tangents.

M.\ SIN. | Cofine. | TAN. | Co-Tangent.

12

9317879
9.320840
9.323780
9.326700
9-329599
9332473
9:335337
9.338176
9.340996
9:343797
9:346579
9349343

9352048

9999404
9 990270
9.990134
9989997
9.989860
9.989721
9-989582
9.9894 41
9-939300
9.989157
9.989014
9.988869
9988724

9327475
9-330§70
9333646
9.336702
9-339739
9:342757
9:-445755

10.67252%§

10.669430
10.666354
10.663298
10.650261
10.667243
10.664245

9348735
9351697
9354640
9.357566
9-360474
9-363364

10.651265
10.648303
10.645360
10.642434
10.639526
10.636636

Co finc, |

51N.

| Co-Tang.

| TAN.

1M}

.77

13.

SIN. |

Cofine.

| ' AN.

| Co-Tanpent.

9.3520838

93543815
9357524
'9.360215§
9.362889
9.365546
9368185
9 370808
9.373414
9 376003
9.378577
9381134

9.383675

9.988724 1 9:3633%4

9.988578
9-988430
9.988282
9.988133
9 987983
9.987832

10.636036

9.366237
9.369094
9371933
9374756
9377563
9.380354

10633763
10 630906
10.628067
10625244
10.622437
10619646

9.987679
9.987526
9.987372
9.087217
9.987061
9.986904

9383129
9.385888
9.388631
9.391360
9.394073

9396771

10616871
10514112
10611369
10.608640
10.605927
10.903229

6o
5S
50
45
40
35
30
25
20
s
10

)

Co-fine. |

SIN. ICa-T@LI' T AN,

)
| M|
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The Table of Sines and Tangents.

14.

M. |

N VATA

b Co fine.

I 1 AN.

1Co-1 angent.

9-383675

9.986 904

9:396771

9386201
9.388711
9.391206
9.393685
9393150
9.398600
9 401035
9-403455

, 9 498254
| 9-410632
' 9:412996

9 405862

9.986746
9 986587
9.986427
9.986266
9.986104
9.985942
9.985778
9.985613
9.985447
9.985280
9.985113
9984944

9:399455
9:402124
9404778
9:407419
9410045
9.412658

10603229
10.60054%
10.597876
10.§95222
10.592581
10.58995 5
10.587342

9.415257
9-417842
- 9.420415§
9422974
9425519
9.428052

10.584743
10582158
10.579585
10.577026
10.§74481
10.571948

Co-fine.

I SIN.

| Co Targ.

I T AN.

AL

M)

SIN. |

Co-fine.

5.
| T AN.

| Co-Tangent.

10
15
20
25
30
35
40
45
50

55
60

9412996
9-415347
9.417684
9.420007
9.422318
9.424615
9 426399

9.984944

9.42835_2_

10571948

9 984774
9.984603
9.984432
9.984259
9.984085
9.983911

9429170
9:431429
9-433675
9-435908
9438129
9 440338

9.983735
9.983558
9.983381
9.983202
9.983022
9.982842

9.430573

9.435576
9.438059

9.433080 -
, 10.564424
| 10.§6 1941
9 440529 !
9.442988

., 10.§69427

10.§66920

10.559471
10.§57012

9.447870
9450294
9.4§27C0
S.455107

Co-fine. |

SIN.

9445435 -

9-457496 -

10.§54565
12.§§2130
10.549706
10.547294
10.§44893

10542504 | .

| CoTany. | T AN,

74
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The Tablcof Sines and Tangents.
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M|

SIN. |

Cofine. | T _AN. |CoTangent.]

(o]

5
to
s
20
25
30

35
40
45
50
55
60

9 440338
9 442535
9444720
9-446393
9-449054
9-451204
9453342
9 455469
9.457584
9.459638
9.461782
9 463864
9 465935

9.9%2842

9457495

10542504

9.982660
9.982477
9982204
9982109
9.981924
9.981737

9 459875
9.462242
9.46.4599
9.466945
9.469280
9-471605

10.§4012§
10.537758
10.§35401
10.§330§5
10.§30720
10.;2839_;_

9.981549
9.981361
9.981171
9.980081
9.980789
9.980596

9.473919
9.476223
9.478517
9.480801
9.483075
9.485339

10.526081
10.523777
10.521483
10.§19199
10.51692§

10.§14661

6_0
$S
50
45
40
35
30
25
20
15
1o

5

o

Co-fine.,

SI1N.

| Co-Tang.

I T AN,

| a1

73-

17.

SIN. |

Co-fine. | 1" AN,

| Co-dungent.]

9453935
9.467996
9.470446

9435339

10.514661

5939595
9.98c403
9.980208

9.472086 | 9 980012
9.474115% } 9.979816
9:476133 ' 9.979618

9:478142
9.480140
9.482128
9.484107
9-486075
9438034
9489982

: 9-9794£
: 9.979220
© 9.979019
9.978817
9.978615
9.978411
9.978206

9 487593
9.489838
9:492073
9494299
9496515
9498722

10.§12407
10.510162
10.507927
10.5§05701
10.§03485
1o.§01278

9.5§00920
9.503109
9.505289
9.§07460
9.509622
9511776

10.499080
10.496891
10.494711
10 492540
10.490378
10.488224

f‘:lrﬁ!' {

SITN.

] (.‘0-/;112.’. |

T AN.

| M.

72.
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The Table of Siﬁes and "Tangents.

18.

M. |

ST,

1

Co-fine

| TAN. |

Co-Tangent. |

[0}

5
10
Is
20
25
30

35
40
45
50

59
60

548598
9 491922
9 493851
9.495772
9.497682
9.499584
9.50[.17_6
9.§03360
9505234
9.§07099
9.508956
9.510803

9.§12642

9.978206
9.978001
9-977794
9977586
9977377
9977167
9976957

9.51!11?

1c.488224

9:513921
9-§16057
9.518186
9.§20305
9522417
9:524520

10.486079
10.483943
10.481814
10.479695
10.477583
10.475480

9.976745
9976532
9.976318
9.976103
9 975887
9.975670

9.52661§
9.528702
9-530781
9.532853
9-534916
9-§36972

10.473385§
10.471298
10.469219
10.467147
10.465084

10.463028

60

5SS
50
45
40
3s
30

25
20
15
10

5
O:

Co-fine

SIN.

| Co-Tang.

T AN.

| M.

71,
‘19.

M.\

SIN.

[ Cofine | T AN.

| Co-1ange:r .\

(o)

b
10
IS
20
25
30

—

35
40
45
50
55
60

9512642
9-514472
9516294
9-518107
9.5 19911
9-521707
9523495

9.975670

9536972

10.463028

9975452
9.975233
9 975013
9.974792
9.974570
9974347

9:539020
9.541061
9543094
9-545119
9-547138
9-549149

9-525275
9-527046
9.528810
9-530565%
9-532312
9534952

9.974122
9973897
9973671
9.973444
9.973215§
9 972986

9551153
9553149
9555139
9557121
9 559097
9.§6 1066

10.460980
10.458939
10.456906
10.454881
10452862
10.450851
10 443847
10 146851
10.444861
10442879
10440903

10.438934

Co-fine

SIN. | Co-Tans, |

T AN. ' :

< O.
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T he Table of Sines and Tangents.

e

20

Ml

10
t1g

«wlo:

P25

|30

35
40

50
55
60

SIN. i _ Cb:{l./lt.

9.534052 | 9.972986
9.§35783 | 9-972755
9.537557 | 9972524
9.539223 ‘ 9.972291
9.540931 | 9-972058
9 542632 9.971823
9544325 g?ﬂﬁ‘i
9.546011 . 9.97135!
9547689 1 9.971113

9-549360
9551024
9.§52680

9-554329

9.970874
9.970635
9.970394
9.970152

9.56 1066

| T AN, | Co-Tangent. |

10-438934

9.§63028
9.564983
9566932
9.568873
9.570809
9572738

10.436972
10.435017
10.433068
10.431127
10.429191
10.427262

9.574660
9-576576
9.578436
9.580389
9.§82286
9584177

Co-fine |

SIN.

10.425340
10.423424
10.421§14
10.419611
10.417714
10.415823

60

55
50
45
40
35
3¢
25
20
15
10

5
o

| Co-Tans.

|

T AN.

| /.

69.

21.

SIN. |

Co-line.

| 1" AN.

| Co-Tangent.1

9554329
9555971
9.557606
9.559234
9.560855
9.§62468

9.564075
9.§65676
9 567269
9.568856
9 570435
9.§572009

9.573575

9-970152
9.969909
9969665
9 969420
9.969173
9968926
9 9686_7_?
9.968429
9968178
9.967927
9957674
9 967421
9 967166

9-584177

10.415823

9.586062
9587941
9.589814
9-591681
9 593542
9.595398

10.413938
10.4120%§9
10.410186
10.403319
10.4C6458
10 4046C2

9597247
9.599091
9.600929
9602761
9.604588
9 606410

Co-fine |

SIN.

| Co-Tang.

1103935901 0O
| TAN. |M.

10.402753
10.400909
10.399071
10.397239
10.395412

60

55
50
45
40
35
30

25
20
15
10

5
o

¢8.
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The 1uble of Sines and Tangeuts.

M|
o

5
10
IS
20
25
30

35
40
45
50

55
60

SIN. |

9573575
9575136
9.576689
9.578236
9579777
9.581312
9.5§82840

Co-fine.
996 967166
9. 966910

9:966653
9-966395
9.966136
9 965876
9.965615

9.584361
9 585877
9.587386
9.588890
9.590387
9.591878

9.965353
9.965090
9.964826
9.964560
9 964294
9.964026

22.
I T AN,
9606410

9.610036
9611841
9.613641
9:615435
9617224
9619008
9.620787
9.622561
9624330
9.626093

9.608225,

9627852

I Co-Tanpent,
10.393590
10.391775
10389954
10.388159
10.386359
10.384565
10. 382776
10. 380992
10.379213
10.377439
10.375670
10.373907

|

10.372148

Co-fine

SIN,

| Co-Tang.

I TAN,

_.67.

23.

SIN.

Co- fine,

| 7" AN.

V| Co-Tangent. ]

9. 591878

9-593363
9:594842
9.596315
9-597783
9-599244
» 6C0700

9-964020

5627852

10.372148

9. 963757
9.953488
9963217
9.962945
9.962672
9.962398

9.629606
9631355
9633099
9.634838
9636572
9.638302

9.6021§0
9603594
9.605032
9.606465
9.607892
96c9313

9.962123
9.961846
9.961569
9.961290
9961011
9 960730

9 640027
9641747
9643463
9645174
9646881
9.648583

10.370394
10.368645
10366695
10.365162
10363428
10 361698
I0'359973
10 358243
10.356537
10.3§4826
10.353119

10.3§1417

|

Co-ﬁne

ST N.

| Co-Tans.

I

" AN .

66.

*

E



The Table of Sines and Tangents.

e & ——t —— -

2.4.
Co-fine | I AN. [ Co-Tangent.

M| SIN. |

9:609313
9.610729
9.612140
9613545
9614944
9616338
9617727
9619110
9620488
9621861
9.623229
962459

9.625048

9-960730
9.960448
9.960165
9 959882
9.959596
9-959310
9-959023

9648583
9.650281
9651974
9653663
9655348
9.657028
9.658704

10351417
10.349719
10.348026
10346337
10.344652
10.342972
10.341296

9.958734
9.958445
9.958154
9957863
9 957570
9 97276

9.660376
9.662043
9.663707
9 665366
9 667021
9 668673

10.339624
10.337957
10.336293
10334634
10.332979

10.331327

| Co-fine

SITN.

] Co-Tans, |

T AN. |

65.

25.

SIN.

| Cofine \ TAN. |Co-lareen. |

96259438
9.627300
9.628647
9.629989
9.631326
9.632658
9633984
9.635308
9536623
9637933
9.639242
9640544
0641842

9957276

9.663?2_3_

10.331327

9.956981
9.95668.4
9.956387
9.956089
9.955789
9.955488

9670320
9.671963
9.673602
9675237
9.576869
9 678496

10.329680
10.328073
10.326398
10.324763
10.323131
10322504

9.9551 86
9.954383
9954579
9.954274
9953968
0.953650

9 680120
9.631740
9 683356
9.684968
9 686577
9683182

10.319880
10.318260
10.3166.44
10.315032
10.313423
10.311818

60

5
sc
45
40
35
30

25
20
IS
10

5

n

Co fin:

SIN.

| CoLang.

| I'ALV'_J__A-{

64.




The Table of Sines and Tangents.

26.

IS N.

Co-finc

| TAN.

| Co-Tangent.

9.641842
9.643135
9644423
9 645706
9646984
9.648258
9649527

9.95 5660 9.688132

10311818

9953352 ' 9689783
9.953042 ! 969138l

9952731

| 969297%

9952419 ; 9.694566
9-952106 ' 9.696153

9-951791

| 9.697736

10310217
10303619
10.307025§
10.305434
10.303847
10.302264

9:650792
9.652052
9653308
5654558
9.655805

9951476
9:951159

9950841

9950522
9.950202

9:949881
S I N

9699316
9.700893
9.702781
9.704036
9705603
| 9.707166

10.300684
10.299107
10.297534
10.29596 4
10.294397

10.292834

| Co-Tang.

| TAN.

| M

763.

27.

SIN |

Co fine

\ I AN. |

Co-langent.

9.657047

9 949881

| 9707166

10.292834

9658284
9.659517
9 660746
9.661970
9.663190
9. 664.406
9.665617
9.666824
9.668027
9.669225
9.670419

9671609

9.949558
9.94923%
9.948910
9948534
9.948257
9:947929
9.947600
9.947269
9946937
9.946604
9 946270
9945935

9.708726
9710282
9.711836
9-713386
9-714933
9-716477

10.291274
10.2890718

10.288104
10.28661 4
10.285057
10.283523

9.718017
9719555
9.721089
9.722621
9724149
9725674

10.281983
10.280445
10.278011
10.277379
10275851
10 274326

| Cofine. |

S/ N.

) Ca-lm.:g. |

1 AN




17 Tabl> of Sines and Tangents.

28

o}

]
el
15
20
25
30

35
40
45
§0
53
60

9.671609

9945935

9.725674

10.274326

9672795
9.673977
967515§
9.676328
9677498
9.678@
9679824
9.680982
9682135
9633284
9684430

9.685571

9943598
9.945261
9944922
9944582
9944241
9-943899

9727197
9.728716
9:730233
9.731745
9.733257
9734764

10.272803
10.271284
10.269767
10.268254
10.266743
10.265236

9.943555
9:943210
9-942864
9:942517
9:942169
9041819

9.736269
9737771
9.739271
9.740767
9742261
9743752

10.263731
10.262229
10.260729
10.259233

10.257739
10.256248

M | SIN. | tofine | I"AN. [ Co-Tangent.|

Co-fine |

SN,

| Co-Tang.

| L AN, )

61,

29.

My STN, |

Cofinc | TAN. |Co- Langent, |

9.685571

9.941819

9743751

10.256248

9.686709
9687843
9688972
9.690098
9691220
9692339
9.693453 .
9 694564
9695671
9696775
9697874

9 693970

9-941469
9941117
9.940763

9940409,

9.940054
9939697
9939339
9-938980
9.938619
9.938258
9.937895

9:937531

9745240
9.746726
9.748209
9749689
19751167
9-752642

10.254760
10.253274
10.251791
10250311
10.248833
10.237358

9-754115§
9-755585
9757052
9758517
9759979
9761439

10.245885
10.244415
10.242948
10.241483
10.240021
10.238561

N _Cofine_|_SIN. | Colang.) TAN. |

6o.




The Table of Sines and Tangents.v

ISIN. | Cofine | TAN.

30.

| Co-Fangent.

9.698970

9937531

| 9761439

10.238561

9.700062
9.7011§1
9.702236
9-703317
9704395
9705469
9-706539
9.707606
9.708670
9709730
9.710786
9711839

9.937165
9.936799
9:936431
9.936062
9.935692
9-935320
9-934948
9934574
9934199
9.933822
9:933445
9:933066

9.762897
9.764352
9.765805

9.768703
9:770148

9.7672%5

10.237103
10.235648
10.234195
10.232745
10.231297
10.229852

9771592
9:773033
9774471
9.7759¢8
9.777342

9778774

10.228408
10.226967
10.225%29
10.224092
10.222658
10.221226

60

5S
50
45
40
35

-30
25
20
'S
10

5

o 3

| Cofine. | SIN. | CoTang. 1 TAN. 1M

59-

31.

M.|

SIN |

Co fine |

1" AN. | Co-langcne, |

(e}

5
10
15
20
25
30

—

35
40
45
50
55
60

9.711839
9.712889
9713935
9714978
9716017
9-717053
5718085
9719114
9.720140
9.721162
9.722181
9.723197
9.724210

9933066
9.932685
9.932304
9.931921
9931537
9931152
9930766
9.030378
9.929989
9.929599
9.929207
9928815

2928420

9778774

1C.221226

9 780203
9.781631
9783056
9 734479
9.785900
9787319

10.219797
10.218369
10.216944
10.215521
10.214100
10 212631

9.788736
9.7901 5[
9.791563
9.792974
9.794383
9795739

10.211264
10.209849
10.208437
10.205026
10.205§617
10.204211

| Co-fine. |

S/ N.

| Co Tang.

1" AN,

— e

58.




The Table of Sines and Tangents.

32.

| ' SIN. | Co-fine. | T_x-le._"l ‘Co-.T_'qng{r;_t‘.

Vo NN = -
lowxowowulo k‘

9724210

9928420

9795789

10.204211

9725219
9.72622%
9727228
9728227
9729223
9-730217

9.928025§
9927629
9.927231
9926831
9926431
9.9269_1_5_;

9797194
9798596
9799997
9801396
9 802792
9.804187

9731206
9732193
9733177
9734157
9735135
9.736109

9925626
9.92§5222
9.924816
9 924409
9.924001
2923591

9.805580
9.806971
9.8¢S361
9.809748

9.811134
9812517

10.202806
10.201404
10.20C003
10.198604
10.197208
10.195813
10.194420
10.193029
10.191639
10.1902§2
10.188866

10.187483

| Co-fime, |

SIN.

| Co- Tmlg.

I T AN,

57

33.

.

1 >IN, |

Cofine.

Il I'AN

| Co-Tangent. |

o

5

s
20
25
30

. 9736109

9.923591

9.‘512.2_11

| 9737080

19.739013
l 9739975
! 9.74093 4
9741889

9.923181

10 . 9738048 9.922769

. 9922355
0 9.921940
| 9.921524
9.921107

9.813899
9.815280
9.816658
9.818c35
9.819410
9.820783

9742842
9743792
| 9744739
19745683
9.746624
' 9.747562

9.920588
9.920268
9.919846
9.919424
9.919002
99138574

Co-fine, |

9.822154
9.823524
9.824893
9.826259
9.827614
9_.§289‘37

10.1374%3
10.186101
10.184720
10.183342
10.181965
10.180590
10179217
10.177846
10 176476
10175107
10.173741
10.172376

10.171013

SIN. 1 CoTuc. |

T AN,

I A7

<6




The Table of Sines and Tangents.

34

Y
t

IS/

| Co-fine. |

1 AN.

1Co-J angent.

(o]

]
10
s
20
25
30

35
40
45
50
55

9:747562
9743497
9.749429
9752538
0. ;1294
9.752208
v 753128

9913147
9.917719
9917290
9.916859
9.916427
9 915994

9830349
9.831709
9.833068 :
9.334425

9.837134

9.918_5.2.“ 9828987 110.171013

10.16955 1
10.168291
10.166932

- 10.165575%
9.835780 '

10.164220
10.162866

9.754046
9754960
9755872
9.756782

9.757688

--0

/)039‘

Cof

9.915559
9.915123
9.914685
9.914246
991,806

! 9.913365 | '

9.838487 .
9839838
9.841187 "

9.842535 "

9.843882

9.845227 ¢

i SIN.

1 CoTang.

10.161513
10.160162
10.153813

10.1§7405
10.156118

10.154773

I TAN.

S

S-

SIN. |

Co-fine.

35-
| T AN.

1 Co-T.. neere. !

12

lﬂ')

9758591
9.759492
9.760390
9.761285
9.762177
9763067
9.763954

9.913365
9.912922
9.912477
9912031
9.911534
9.911136
9.910686

9 8453 -
9‘&465'-0
9.8479:3
9.840255
9850393
9.9qz_«>3r
‘*:6%

9 764838
9765720
9 ~66593
9767475
97633438

9.769219 !

9.910235
. 9.909782
1 9.909328
9908873
9.908416
9 907958

9**s 4693

355938
9 57270
9 858602
9.859932
9 861261

12154773
lo 1£3430
1C.1§52087
1C 150746
10.149407
i0.14S269
10. 14.6-" )

12.145397
10.144052
10.142730
1C.141398
1C.140568

10.138739

| Ca-fine

SIN.

Coe-lang.,

TAN.

54




The Ta—b}e of Sines and Tangents.

36.

Al.

| SIN.

l Co jme

| " A N.

9. 7692.19 9. 907958

s 9770087 ,'9.907498
10 | 9770952 ' 9:907037
I977l8ls | 9 906575

15
20
25 |
_’,O
35
40
45
50
55
|60

9772675 9.906111
9.773533 ~ 9.905645
977+383 9.905179

9 775240 |
! 9.776090 |
9.776937
19777781
19778624
- 9-779453

9 904711
' 9 904241
9.903770
9.903298
| 9.902824
9.902349

9861261

10.138739

9. 8)2589
9-863915
9.865245
9.866564
9 857887
9:8_697_09

10.1374101
10.136035

10.134760
10.133436
10.132133
10.130791

9.870529
9.871849
9.873167
9-874484
9.875800
9877114

10.129471
1o 128151
10126833
10.125516
10.124200

10.122886

{ Co- Imlgcft ]

63
55

45
40
35

25
20
5
10

Co-fine.

SIN.

| Co-Tang.

I T AN.

VM

53-

37.

1.

I >IN

Cofine.

| U'AN

| Co-Tangent.

10
15
20
25
30
35
40
15
50

55
60

9.781966
9.782.796
9783623
9 784447

9779463 | 9-992349
9.780300 ! 9.901872
9.781134

9.901394
9 930914
9 900433
9.899951
9899467

9.785269
9.786089
9.786906
9787720
9.783532

9789342

9.808981
9.898494
9.898006
9.897516
9 897025

9.806532

Co-fine,

SIN.

9877114

10.1223386

9879741
9.88 xosz
9.882363
9.883672
9.884980

9878428 |

10.121§72

10.120259
10.118948
I 10.117637
| 10.116328
| 10.115020

9.8%7594 ,
9.888900 :
9.890204 |
.8901507
9. 8918 10

9886288 |

10.113712
10.112406
10.111100
| 10.109796
i 10.108493
10.107190

| Co-Tang.

I T Au.

DZA

§2.




The Table of Sines and Tan gents.

38

A1 SIN.
° 9789342

5 9 790149
10! 9790954
15 19.791757
20 : 9.792557
25 {1 9.793354
3019794 32
35 9794942
40 | 9795733
45 9796521
50 9797307
s 9.798091
60 '9.798872

1 Co fine.

9 806532
9. 096038
' 9-895542
. 9895045
. 9.894546
 $.894046

%:893544
| 9.393041
9892536
9.892030
9.8391523
9891013
9.890503

TAN
98928!0

- ——— —

9.894111
9.895412
9.596712
9.398010
9.899308
9.900505

Co-Tangent.

10.127190
10.105889
10.104588
10.103288
10.101990
10.100692
10 099365

9.901901
9.503197
9.90449:
9:905785
9-907077
9.908369

10.093099
10.096803
10,095509
10.09421%§

10092923
10.09163 1

Co-finr, |

SIN.

| Co Tans.

T AN.

| M.

S

39.

SITN.

Coltae.

P TAN

| Co-Tangent. |

9798572
9.7996§1
9.800427
9.801201
9.80:973
9.802743
9 803 So3 51t
9. 604276

+5 | 9-805799
9 806557

0 805039 !

9.89C503

9. 908_3?_ 9

9.889990
9.939477
9888961
9.883444
9.887926
9887406
9.886885
9.886362
i 9.885837
''9.885311

+ 9884783

- 9.884254

9 909660
9910951
9.912240
9.913529
9914817
9.9161C.4

15.091631
10.0903 40
10.089049
10.087760
10.086471
10 035183
10.033395

O
9910677

9¢z12.L7

9917391 |

{

10.082609

i 10.081323

99:9952 !
. 10.073733"
§.9°2332
9.923014 " F0.076130

10.050038

10.077470

60
55
50
45

SIN.

| Ceton s,

|0 AL,

5@

* b



W, AT

}'be Tuble of Sines and Tangents.

40.

M.

| SIN.

Co-fine

| TAN. [ Co-Tangent.|

o

r—

5
1o
Is
20
23
30

35
40
45
50

60

55.

9.808067

9.884254

9.808819
9.809569
9.810316
9.31105,
9.811804
9812544

9.883723
9.883197
0.882657
9.882121
9.881584
98810346

10.076 86

9.923814
9 925096
9.926378
9927659
9928940
9.932220

9.8:3283
9814019
9814753
9.815435
9.816215
0.816943

¢.880505
9.879963
9.879120
9 878875
9 878328

0 877780

9.932778
9.934056
9.935333
9.936611
9 937887
9939163

9931499

10.074904
10.073622
10.07234!
10.c71060
10.069781
10 058501
10.057222
10 065944
10.054667
10.063389
10.062113

10.0603837

60

55
50
45
40
35
30
25
20
Is
10

| Cofine |

S/IN.

| Co-lany.

| L A, |

Al

49-

My

41.

"STN.

[

Co-fine |

TAN.

| Co-langen, |

10
15
20
23

35
40
45
50
5S

9.816943
9.817668
9818392
9.819113
9.819832
9.820550
9821265

9-877780
9.877230
9.876678
9.87612%
9875571
9.875014
9-874456

9-821977
9.822688
9.823397
9.824104
9.824808
9.825511

9.873896
9873335
9.872772
9.872208
9.871641
9.871073

9.939163
9940439
9.941713
9.942988
9.944262
9 945535

9 948081
9.949353
9950625
9.951896
9.953167
9954437

| Co-fine

9.946808

10.060837

10 059561
10038287
10.0§7012
10.055738
10054465
10.0§3192
10.0§1919
10.050647
10.049375
10.048104
10.046833

10.045563 |

6_0
55
50
45
40
35
30
25
20
IS
10

S

SIN. |Co-Tang.| TAN. | |M

48.




’ The Table of Sines and Tangentx.

42.
M| SIN. | Cofine. |'T AN. | CoTangent. i

9.825511
9826211
9.8269 0
9.827606
9.828301
9.828093
9820683
9.830372
9.831058
9.831742
9.832425
9.83310%
9.833783

9871073

9:954437

10 045503

9.870504
9-869933
9.859360
9.868785
9.868209
9.867631

9-955708
9:956977
9958247
9:959516
9.960784
9962052

10.044292
,.10.043023
10.0417%3
10.040484
10.039216
10.037948

9.867051
9.866470
9 865887
9.865302
9.864716
0.864127

9:963320
9.964588
9-965855
9967123
9.968389

9-969656

Co-fine

SIN.

| Co-Tang.

10.036680
10.035412
10.034145
10.032877
10031611

10030344

I TAN.

60

5S
50
45
40
35
30

15
20
15
10

5

-9
| M

47-
43.

S1I.

C'o- l1ne,

| 1" AN.

| Co-Tangent. |

9-833783

9.864127

9834460
9-835134
9835807
9-836477
9837146
5&278 12
9.838477
9839140
9.839800
9-840459
9.541116
9841771

9.863538
9.862046
9.862353
9.861758
9861161
9860562

9-859962
9859360
9-858756
9.858151
9857543
9 856934

9.969656
9.970922
9.972188
9973454
9.974720
9-975985

10.030344
10.029078
10.027812
10 026546
10.025280
10.024015

9.977250
9978515
9.97978¢c
9.981044
9.982309
9983573
9-984837

10.022750

10021485
10 020220
10.018956
10.017691
10016427
10.015163

60!
55
50
45
40
35
30,

25
20
s
Io

5
o

Co-fine

SIN. | Co-Tang, |

T AN,

46.

a1

* ko2




The Table of Sines and Tangents.

44

M. |

S1 N.

Co-fine, |

1 AN,

| Co-L aryent. |

9.841771
9.842424
9.843076
9-843725
9.844372
9 845018
9.845662

9.856934

9 984837

10.01§162

9.856323
9.855711
9.855096
9.854480
9.853862
9.853242

9.846304
9846944
9.847582
9.848218
9.848852

9849485 | 9.849485

9.852620
9.851997
9.851372
9.850745
9.850116

9986101
9987365
9988629
9 989893
9.991156
9992420

to.013899
10.012635
10011371

10.010107

10.008844
10.007580

9.993683
9.994947
9.996210
9997473
9.998737
10.000000

10.006317
10.0050§3
10.003790
10.002§27
10.001263
10.000000

6_0
55
50
45
40
35
30
25
20
Is
10

S

O

Co-fine

SIN.

| Co-Tang. \

T AN.

| M

45




TA BLE

Logarithm Numbers.



}

| 2

'
)

o~1 QA & Y N -

L%.
0.000000
0.301030
o 477121
0.602060
0:693970
0.778151
0.845093
2.903090

0954242

1.0C0000

N,

4!
42

g S
1.612784
1.623249
1633468
1643452
1.653212
16627538
1.672098
1681241
1.690196
1.693970

1041393
1.079181

Ll76921
1.204120
1.230449
1.2§5272

1.278753 !

1.301230

———

1.322219
1.342422
1.361728
1.380211
1.397940
1.414973
1.431364
1.447158
1 462398
1477121
1.491361
1.§05150
1.518514
1.31479
(544268
1.§56303
t 563202
1.579783

1:591064
1.502060

;51
| 52
1113943
1.146128

1707570
1.716003
1.724276
1.732394
1.740362
1.748188
1755875
1763428
1.7703852
1778151
1.785330
1792391
1.7993 40
1.806 180
651812013
661 819544
671826075
68:1.832509
69 1.838849
70 1845098
71 1851248
72 1.857332
73 1.863323
74 1.869232
s
76
77
78
79

53
54
55
56
57
s8
59
60
61
62
63
64

1.480313
1.836491
1.892004
1.897627

80 1.903090.

(B9
112
113
11_4
115
L6
1y
118
19
120

Log. N.
1.908485 [ 121
1.913814f122
h9l9078'123
1.924279 124
1.9290419 1125
1.934398 [126
1.939519 127
1934452 [128
1.949390 (129
1.954242 130
1 959041 [131
1.963788 |132
1.968483 |133
1.973128 1134
1.977723 |135

. bax.

2 082785
2.086359
2 089905
2.093422
2.096910
2.100371
2.103804
2.107209
2.110589
2113943
2.1 17271
2.120574
2.123852
2.127105
2.130334

1.982271 136
1 986772 (137
1.991226 [138
1.995635 [139
2 000000 [ 140

2.004321 (141
1.008600 [ 142
2.012837 143
2017033 |144;
2021189145
2.025306 |146
2.020334 147
2.033424 |48
2037426 149
1041393 |150
2.045323 151
2.049218 |152
2.053078 (153
2 05690% {154
2050698 |155
2.c64458 |156
2053186 {157
2.071882 {158

159

2233539
2.136721
2.139879
2.143015%
2146128
2.159219
2.152288
2.155336
2.158362
2 161368

2.164353
2.167317
2.170262
2.173186
2.176091
2.178977
2.181844
2.184691
2.187521
2.190332
2.19312%
2.195899
2.198657
2.20[397

2075547
2.079'81 l160

2.204110




164

166

171

173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

189
190

1882

| N

IRTE lil__l

2.206529 201 12303196 [241
2.2095131202:2.3053§! 1242

2212187 1293
22!4.84.4 204"

2.225158 206 |
2.222716 207
2. 225309 "208;

2239449 210
2. 23’996.211
2235528, 212
2.238046 213
2.240549 214
2243038215
22455131216
2.247973 (217
2.250420:218
2.252853!219
2.2§5273 |220
2.257679 221
2.260071' 222
2.262451'223
2.264818 224
2.267172 225

2.2174%4'205 02 311754,

2227887 209,2.320146 ! ‘249

'1324282'251

2 3074.95

‘2. 309550l

244
245
2 313857 245
(2315970247
2 318083 : 248

2322219250

252
253
254
255
256
257
258
259
260

2. 326336'
2 328379l
2 330414
2:332438
2334454
2.336459:
2338456
2 340444

2.342422
2.344392
2.346353
2.348305
2.350248
2352183

2061,
262
263
264
265

L3,

2 382017
2.383815
2 38560%
2.387389
2 389166

- ——

2.390935
2.3926y97
2:394472
2395199
2 397940
2.399574
2.401401
2.403121
2 404334
2.406540

N | _ter
281]2.448706
2822450249
283 '2.451786
28472453318
285 2 454345
285 24)0566
28772 457389
288 2 459392
289 2 460398
200 2.462398]
291 2.463%893
291'2465383
293 2.466868
2942-468347
29§ 246981).

/.l/-?

2.408239
2.409933
2.411519
2413299
2414973
2 416641
2 418301
2.419956
2.421604
2423246

2.269513 226
2.271842 227
274158 228
2.276462 229
2.278754 230

266
267
268
269

2.354108
2.356026
2.35793%

2.359835
2.361728 270"

2.424882
2.426511
2.428135§

12 429752

2.421364

igl
192
193
194
195

2.281033 231
2.283301 232
2.285557 233
2287802 234
2790035 235

2.363612 271
2.365488 |2.72.
2 367356 273
2369216274

2 432969
2434569
2.436163
2.337751
2:439333

196
197
198

2.292256 236

2.294466 237
2.296665" 238

199
200

2.298853" 239
2 301029 240

2 371068275
2372912276
2.374748(277
2376577 | 278
2.37%3981279

2.380211 280

2.440909
2.442479
2.4440a5
2.445604
2 547158

296 2.471292
297 2. 472756
298 2.474216
299 2 475671
300 2.477121
301 2 478566
302 2.480007
303 2.481443
304 2.482874
305 2. 48429?
306 2485720
307 2.487138
308 2.488gg1
309 2.489958
310 2 491362
311 2.492760
312 2494155
313 2.495544
314 2.496929
315 2.498311
316 2 4996387
317 2.5010%59
318 2.§02427
319 2 593791

320 2.50§149

m -



N

Log.

321
322
323
324
325

{326

329
328
329
330

2.§0650¢ (361
2.507856 '362
2.§09203 {363
2.510545 1364
2.511883 !365

2.§57507
2.558709
2.559907
2.561101
2.§62293

N.

. Log.

N. | Lo

401
402
403
494
4°3

2.603 144
2.604226
2.60530§
2.606381

2.607455

441 2-644439‘
442 |2.645422
443 |2:646404
444 |2.647383
445 12.648360

2.513218 366
2.514548 367
2.515874 368
2.517196 369
2518514 379

2.563481
2.§64666
2.565848
2.567026
2 §68202

331
332
333
334
335

336
337
338
339
340

2.§19828 371
2. szn38 372
2.§22444'373
2. 523746 374
2. 525045 375
2. 526339 '376°
2.§27629'377
2.528916 378
2.530199 379,

2531479 380;

2.569374
2.570543
2.571709
2.§72872
2.574031
2.575188
2.596341
2.577492
2.578639
2.579784

341
342

1343

344
345

2.532754 381
2.§34026 382
2.535294 383
25365581384
2.§37819 385

2.580925
2.5§82063
2.583199
2.§84331
2.585461

406
407
408
409
410
411
412
413
414
415
416
417
418
4'9
420
421
422
423
424
425

2.608¢526

2.609594
261 o6§o
2611723
2612784

446 |2 649335
447 '2.650308
448 2.651278]
449 2.652246

450 2.653213

2.613842
2614897
2.615950
2.617000
2.618048

43128 654177
452 2. 655138
453'2656098
454,2. 5705‘s
455 '2.658011

2.619093
2.620136
2.621176
2.622214
2.623249

456,2.65896
457.2.559916
+58:2.66086¢
459,2.661813

46012 662758

2.624282
2625312
2.626340
2.627366
2628389

346
347
348
349
350
351
352
353
354

556
357
358
359

360

359

2.§39076 386
2.§40329 387
2.541579 388
2.542825 389

2.545307 391
2.546543 392
2:547775 393
2.549003 394
2.950228 395

2.544008 390|

2 586587
2.§87711
2.588832
2.589949
2521065
2.§92177
2.593286
2-594393
2.595496
2.596597

2551449 396
2.§52668 357
2.553883 398

2.555094

2.§56303

399
400

2.557695
2 595790
2.509883
2.6c0973

2 602059

426
4275
428
429
430
431
432
433
434
435

436(2
‘437

2 629409
2.630428
2.631444
2.632457
2633468
2.634477
2.635484
2.636,488
2.637489
3.€38489

461[2.663701
4622.664642
463 [2.665581
464 2.6665% 18

465 (2.667453

466|2.668386
467(2.669317
46812.670246
469(2.671173
470(2.672008
47'|2.673021
4722673942
473|2.674861
474|2.675778
47% 2.656694

263,586 '476 2.677607

2 64043 1

477, 2.678418

43812 641475:478,2.679428

439‘2 642465 |
4402643453

479, :2.680336
4801 268!241 s

yEa




481
482
483
484
a5
486
487
483
489
49°
491
492
493
494
495

Lug.__

N.

Log .N.

Log.

2.68214%
2.683047
2.683947
2.684845
2.685742

s21 2.716838
§22 2.717671
523 2.718502
524 2.719331
525 '2-720'59

2.636636
2.687529
2.688419
2.689309
2.690196
2.691081
2.69196%
2692847
2.693727

526
527
528
529
330
531
532
533
534
535

2.72098s
2721811

2.723456
2724276

2.722634,

2.748963
2.749736
2 7505c8
2.751279
2.752048

S61.
562
563
564
565

601
602
603
604
605

Log,

3778874
2.779598
2780317

2781037

2781755

566
567
568
1 569
579,

2.752816
2.753%83
2.754348
2755112

2725095

2725912
2.726727
l2.727541
12.728354

2.755875
2.756636
2.757396
2.758155
2.758912
2.759568

371
572
573
574
575

2.694605
2.695482

2.6963 56
2.697229
2.698101

2.698970 {540

536
537
538
539

2.699838 ‘541
2700704 §42
2.701568 §43
2.702430 §44
2703291 545

2.729165
2.729974
2730782
2.731§89
2732394
2733197
2.733999
2:734799
2:735599
2.736397

2.760422
2761176
2.761928
5792762679
580[2.763428
§81 2.764176
§82 276493
583 ,2.765669
5842766413
585 :2.767156

576
$77
578

606
607
608
609
élo
611
612
613
614
61§

616
617
618
619
620
621
622
623
624
615

2782473
2783189
2.783904
2784617
2.735329
2.786041
2.786751
2.787460
2783164
278887
2.789581
2.79028¢
2.790988
2791691
2792392
2.793092
2.79379!
2.794488
2.795185
2.795880

J2.704151, 546

2.705008 547
2.705863 548
2.706718 549
2707570 §§0

2937192
2.737987
2.738781
2.739572
2.740363

2708421 §51
2.709269 §52-
2.7!0[!_7 553
2.710963 $54
2711807 555
1.712649 556
2.713491° 557
2714329 558
2.715167 359
2.716003 §60

2741152
2:741939
2.742725
2743509
2744293

586 2.767893
§8712.768638
588 [2.769377
s8912.770115%
5902770852

626
627
628
629
630

2 796574
2797268
2.797959
2.7986%1
2.79934!1

5912771587
§9212.742322
593 {2.77305s:
$§94 [2.773786
595 12.774517

2.745075
2745855
2746634
2.747412

2.748188

$96 |2.775246
59712:775974
5982.776701
59912777427

600§ 2.7781§1

631
632
633
634
635
636
637
638
639
640

2.800029
2.800717]
2.801404
2.802089
2.80).175.
2.803457
2.804139
2.804821
2.805501

2.806 179

*G



Log.

Log. | N.

641
642
643

~ leas

2.806858
2.807535
2.808211
2.808886
2.809559

681
682
683
684
68s

721
722
723
724

2.833147
2.833784
2.834421
2.835056
2.835691| 725

Log. | N.

Log.

761
762
763
764
765

2.857935
2.858537
2.859138
2.859739
2.860338

2.88138¢
2.881955
2.882525
1.883093
z.883_§§ I

646
647
648
649
650
651
652
653

655
656
657
653
659
650
661
662
663
664
655
666
667
668
669
870
671
672
673
674
875,
676
677
678
679

2.810233

2-811575
2.812245
2.812913

2.813581
2.814248
2.814913
2.815578
2.816241
2.816904
2.817565
2.818226
2.81888s
2.819543

2.810904

686
687
688
689
690
691
692
693
694
695
696
697
698
699
700

2.836324! 726
2.836957! 727
2. 837588 728
2.838219' 729
2838849 730

2.860937 766
2.861534!767
28621311768
2.862728,769
2.863323 1770

2 839478/ 731
2.840106{732
2.840733|733
2.841359/734
2.841985(735

28639171771
2.864511 ({772
2.865104:773
2.865696 | 774
2.866287|775

2.842609|736
2.843233|737
2.843855(738
2.844477|739
2.845098( 740

2.866878 776
2.867467(777
2.868056 |778
2.868643 1779
2869232780

2.820201
2.8208¢8
2821514
2.822168
2.822822

2.823474
2.824126
2.824776
2.825426
2 826075
2.826723
2.827369
2.828015
2.828659
2.829304
2.829947
2-830589
2.830229
2.832869

2.832509

701
702
703
704
705
7066
707
708
709
710
711
712
713
714
715
716
717
718
719
720

2.846955

2.845718| 741
2.846337|742
743
2.847573| 744
2.848189

2.869—8_1_9 781
2.870404 (782

745

2.870989 (783
2.871573 784
2.872156 (785

2.884229

2 884795
2.885361

'2.885926

2. 8864.91

2. 887054
2.887617
2.888179
2 888741
2. 889302

2.889862
2.890421
2.890979
2.891537
2.892095
2.892651
2.893207
2.893762
2.894316
2.894869

2.848805|746

2.872739;

786
787

2.849419
2.850033
2.‘850646
2851248

747!2.873321
48 2.873902

749: 2.874482
750,2.875061

788
789
790

2.895423
2.895975
2.896526

2.897077
2 897627

2.851859
2.852479
2.853089
2.853698
2.854306

751|2.875639
752|2.876218
753|2.876795
754|2.877371
755 | 2-877947

791
792
793
794
795

2.898176
2.898725%
2.899273
2.899821
2.900367

2.854913
2 855519
2.856124
2.856729
2.857332

756 2.878522
7571 2-879096
758| 2.879669
759] 2.880242
760/ 2.880814

796
797
798
799

800

2.900913
2 901458
2.902003
2 902547

2.903089.

630




_I'i._[ Log.

802 2.904 174!
1803 '2 904716 |
804 '2.905256
805 2.905795

8012.903633

N. |
84.1

Loq N

2.9247 6 881
842'2 915312f8Sz
843 2. 925828, 883
8442.926342884
845i2 9).6857 885

Log,

2.944976
2.945458
2.945951
2 946452
1.946943

806 2.996335
807 2.956874
808 2.907411
809 2.907949
810 2.908485

84.6 2.927370!886
847, 292.7883|887
848|z.928396 888
84-9| .928908: 889
850 :2.920419 890

81 12.909021
812 2 909556
813’ '2.910091
814 '2.910624
B15l2.911158

851 :2 929929 891
852 2.930439'892
853 [2.930949.893
85412.931458 894
855 |2.931966895

2.947434
2.947924
2.948413
2.948902
2 949390
2.940878
2.950365%
2.950851
2.951338
2.951823

816 29[[690
817 2.912222
818').9[1753
8!9 29[3284.
820!2.913814

856 [2.932474 896
857/2.932981 897
85812 933487
85912.933993

899
860!2.93 4498

900

821]2.914343
82212.914872
82312.915399
824!2.915927
825 (2.916454

865

861 2.935003
862 2.93§507
863 12.036011
864 12.036514
2.937016

901
902
903
904

826
827
828
829
830
831
832
833
834
835

2917505
2.918030
12:918555
2:81973
2.919601
2.920123
2.920645
2.921166,
2. 921686

2 916980,

856
867
863
869
870
871
872
873

906
957
908
909

2.9375138
2.938%019
2998519
2.939019
2.939519
2.940018
2 940516
2.941014

o1
912
913

874

2.941§511
875

2.942003

914
915

8908

905

910

836
837
838
8392
840

292-206 876
2 922725 877
2.923244 878

2.923762 879’

2.942504
2.942999
2.943499%
2.943989
2 0441%3

916
917
918
919
920

2.952308
2.952792
2.953276
2953759

2954243

2.954725
2.955207
2.955688
2 936168

2.956649

2.957128
2.957627
2.958085
2.958564
295904!
2.959518
2.959995
2.960471
2.960946
2. 9ﬁl4or
2951895
2.962369
2 962840
2963315
2 963788

921
922
923
924
925

926
929
928
920
930
931

932
933

934
935

936
937
938
939

941

946

951

959
950

Lw

2.964259
2.964731
2.965202
2 965672
2.9661(42
2.966611
2.967079
2.967548
2.968016
2.968483
2.968949
2.969416
2.969882
2.970347
2970812

2.971276
2.971739
2.972203
2.972656
2.973128

2.973389 1|
2.974050
2.974512
2.974972
2-975432
2.975891
1.976349
2.9763-8
2.977266
1977724
2.978181
2.978637
2 979093
2.979548

| 2980003

1.980453
2.680912
2.9%1366
1981819

2.982271

2.924279 880




L

'
|

N.

Log. |

N. |‘

Log.

IN. 1 Log.

I N. |

Log.

o961

2.982723
2.983175
2.983626
2 984077
2.984527
2.984977
2.985426
2.985875
2.986324
2.958772

915

971
972
973
$74

976
977
978
979

980

2.987219
2.987666
2.988113
2988559
2.98900§
2.989449
2.989895
2.99033y
2 990783

2.991226

981:2.991669
982;2.992111
9832 992554
984.2.992995
985 2.993436

991
992
993
994
995

2 996074
2.996512
2-996949
2.997386
2.997823

986 2.993877
987 2.994317
988 2.994756
989 2.995196
990 2.995635

996
997
998
999

120¢C

2.998259
2 9v8695
2.995123
2.839555
3.000GCO

The ufe of thefe Tables hath been already
at largefhewed in the Firftand Twelfth
Chapters ; therefore I fhall fay no more
of them here.
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