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NUMERATION.

Y NUMERATION, we learn to read, write, and exprefs
the Value of Figures: Which that you may do, oblerve

the following
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In the above Table each Figur
former ten Times the Value, “and is thus read :
eizhty-feven Millions, fix hunjrcd ﬁfty four
Hundred and twenty-one. In reading Figures ot

e to the Left Hand exceeds the
Nine hundred
Thoufand, three
Numbers, it is
proper




2 GEODASIA Improved.

proper that a young Learner fhould exercife himfelf in the leffer
ones firft, and then proceed to the greater, until he arrives at Per-
fe@ion therein, which he may do by being ready in the follow-

ing
R At YOR ) RS AR D)

Eight 8
1 Seventeen [ 17
Write in Figures Forty-fix ) Anfwer 46
J One hundred and ! 125
twenty-five, L

4lf,
9 J’Ninc
Ni
Write in Words J 19 ¢ Anfwer 4 1\ ineteen

One hundred and

121 l twenty~one.

And though the foregoing Table goes but to nine Places, yet
it is fufficient to find the Value of any Number, though it con-
fift of one hundred thoufand Places ; by pointing out the Millions,

as in the Numbers underneath :
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ADDITION of INTEGERS.

DDITION teacheth to colle&t two or more Numbers
) into one Sum.——In Apprtiown of INTEGERS, be care-
ful to place Units under Units, Tens under Tens, &c, and for
every Ten, carry one to the next Place.

E xample.

To work this Example, begin in the Units Place, 7476
and fay, 4and 9.is 13, and 6 is 19; all above 10is 9389
9, which put under the Place of Units, and for the 7214
['en carry One to the next Figure or Place; faying,
1and 1is 2, and 8 is 10, and 7 is 175 all above 10 24079
is 7, which put down under the Place of Tens,
and carry One for the Ten; faying, 1 and 2 is 3, and é is 6,
and 4 is 10; all above 10 is nothing, for which place a ypher
under the Place of Hundreds, and carry One for the Ten ; and
fay, 1and 7is 8, and g is 17, and 7 is 24 ; all above 20 is 4,
which fet down ; and it being the laft Figure, fet down the

Two that you had to carry for the Twenty, and the Sum will
be 42079.

More Examples.

7694 971927 7196
1767 267276 2697
674 767427 7182
72 226974 6727

6 479671 9767
10213 2713275 33569

ADDITION




GEODASIA Improvcd.
ADDITION of Money.

Exampfc' 1.

b2 el
In Addition of Money, take Lent i B
Care to place Pounds under More 5 M YU
Pounds, Shillings under Shillings, —_—
and Pence under Pence, &c. And Sum lent 1410 14 §

for every four Farthings carry one
Penny, for every twelve Pence carry one Shilling, and for every
twenty Shillings one Pound

In the foregoing Example, begin with the Farthings, and
fay, 2 and 1is 3, which fet in the Place of Farthings; then
proceed to the Pence, faying, 8 and g is 17, which is one
Shilling and five Pence ; therefore fet down 5, and carry x
for the Shilling, and fay, 1 and 6 is 7, and 715 14 3 fet down
45 and carry 10 to the ‘Tens, faying, 1 and 1 is 2, and 1 is 25
tfowit, 3 ten Shillings is 1/ 10s. fet one in the Tens Place,
which makes 14, and carry 1 to the Pounds, faying, 1 and 7
is 8, and 2 is 10, fet down a Cypher, and carry 1 to the next
Place, and then preceed as in whole Numbers, and the Sum is

14104 145 5d.3.
More Examples

' el e ten 4 AR T ) o
7017 8 % 167 . 19 11 X gl g
27956 114 76" 16 7 2 O g 7.5
14 19 7 3 7 14 8% ? 7.33
®. 18 33 o 2. B
122 14 3% LS T ! (- B 8 %
oET Rl 6l L 0. 8069
o016 71
LRV 187 0 T T O
o110 2
© 4101
5 4 4%

i




GEODZASIA Improved. 5

If your Sum in the Pence Row, bevery long, you may either
point at every 6o, which is §s. otherwife divide it into Parts,
and fum up thofe Parts, and colleét their different Sums toge-
ther, which will be equal to the Whole.

ADDITION of LAND MEASURE.

Example 1.
b, SR e
Begin with the Poles, and fay, ¢ and by Sok
4 is 13; fet down 3, and carry 1to 2 14 2. 29
which makes 3, and 2 is 5, which as it e
is in the Tens Place, makes 50, and take 91I° 0 - 13

40 out of it for one Rood, becaufe 40

Poles make 1 Rood; and fet down the remaining 10 to the
3, makes 13, and I that youcarryto2 is 3, and 1 1s 4; and as
4 Rood is 1 Acre, fet down o, and carry 1 tothe Acres, fay-
ing, 1and 4 is 5, and 6 is 11; fet 1 down, and carry 1to I
is 2, and 7 is 9; and as it is the laft Figure, fet it .down
alfo; and the Sum is g1 o 13.

More Examples.

A BB A R B A ‘R P
371 967 1 27 71 2 14
4 2 I2 4L 37 9 1 35
Ry L L

TR G
[ Lo . 1050 %L 1 RN T

SRR AR

Let to the following Perfons, MEADOWING, wviz.

AL IR NP,
To John Tentwell, —_ T N
To James Croft, ~- T gl
To Andrew Fielding, — 452 1%
To Jacob Cartwell, — 3. .0 a8
To Thomas Stubbs, — " T

The Amount, 15 o 21
Proof
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Proof of ApprTiON,

To prove Addition, add your Numbers downwards, contrary
to the common Way, cairying as ufual, which will prevent
Miftakes; if both Ways agice, you are right, otherways
not.

The foregoing Examples [ hope will be fufficient to perfec
the young Learner in Addition of Land Meafure : Otherwife, if
he chufes to try more Examples, he may fer himfelf fome
Queftions herein, after the fame Manaer, and in like Form with
the preceding, until he is perfect in the fame,

AR AR R e A A AR R R
SUBTRACTION,

Y SueTrAcTION the Difference of any two Numbers is
difcovered ; the lefler being placed under the greater, and
taken therefrom, the Difference will appear.

SUBTRMBECTTIO N ok Inrecirs.

Take Care to place Units under Units, Tens under Tens, &c.
and in cafe of Want in Subtraétion, borrow 10, and fur every
10 fo borrowed, pay, or carry 1 to the next Place.

Example.
Acres.
To work this Example, begin with From 796g
the Units, and fay, 7 from g and there Take 2797
remains 2, fet down 2, then g from 6 e
you cannot, and therefore muft borrow 5172

10, (asabove direcled) but g from 16

and there remains 7; fet down 7 and carry 1; 1to7is 8, 8
from ¢ and there remains 1, which fet down; and laftly, 2
from 7 and there remains 5; fet down 5, and the Difference is

5172,

From 7196 Alfo from 4790213
Take 2789 Take 2789674
4407 2000539

S U B-




GEOD A SI A Improved. 7
SUBTRACTION of Money.

I thall omit {as I have done in Addition) Subtradlion of divers
Denominations, (Money and fuperficial Meafurement only ex-
cepted) as nothing elfe have any Conneétion with the following
T'reatife.

Subtra&ion of Money differs very little from that of Integers;
only obferve to place your Numbers right ; Pounds under Pounds,
Siu'lifn__vs under Shilis.ngc, and Pence under Pence, &c. you muft
in cafe of Want in the Farthings, borrow 4 or 1 Penny, and in
the Pence 12, or 1 Shilling, and in the Shillings borrow 20, or 1
Peund ; always remembering to pay what you borrow in the next
Place, by calling the lower Figure one more thanit is.

Note, In Subtra&ion of Pounds, Shillings, 2and Pence, proceed
as dire@ed in whole Numbers; or when the Subtrahends are lefs
than your uppermoft Number, add in your Mind 4 to Farthings,
12 to the Pence, and 20 to the Shillings ; and then fubtraci,
but remember to carry 1 from the Farthings to the Pence,
from the Pence to Shillings, and from the Shillings to the
Pounds.

Otherwife you may perform your Subtraftions thus,

|
Exam;)."e,
i Y
Begin with the Farthings, and Lent, o Bnal oy
fay, 3 from 1 I cannot, but 3 Receivd 17 13' 7%

from 4 and 1 remains; 1 and I
is 2, fet down 2 or %, then go Remains unpaid, 14 8 7%
to the Pence, and fav, 1 that I e
borrowed and 7 is 8, from 3 I cannot, but 8 from 12 and 4 re-
mains, 4 and 3 is 7, which fet down, and carrying I to 13 makes
14; 14 from 2 ]cannot, but 14 from 20 and 6 remains, 6 and
2 is 8, fet down 8 and carry 1 to the Pounds, faying, 1 and 7 is
8 from 2 I cannot,but 8 from 12 and 4 remains, fet down 4 and
carry 1 to 1 is2from 3 and 1 remains; fo that the Sum remaining
is 14/, 85, 7d.; as appears above,

B More




GEODASIA Improved,

More Examples,

L 8.4 Ve,

From ¢67 17 ¢
Take 273 14 83
Remains 6g3 3 ol

L. ot
Lent 2762 16 13
Receiv'd 1796 19 7

Remains ¢bs 16 8

T T

- P - L

Borrowed, { 07 26 11

20 g8

Sum borrowed 122 17 4

Paid in Part, 10045 . o

Remains unpaid, 22 17 o

Proof, 100 0 ©

SUBTRACTION

AU d.
From 742 10 O
Take 278 362

Remains 463 13 10

L Fpidy A

Lent 2700 o o

Receiv’d 1476 18 6
Remains 1223 1 6

I. 5 (l.

Borrowed, 98 .36, -8
Paid in Part, 27 19 7!
Remains, AS: 37 o

Proof, gk '8

of Lanp MEASURE.

In Subtradtion of Land Meafure, in cafe of Want in the
Perches, borrow 10 in the Units Place, and 4 in the Tens Place,
and in cafe of Want in the Roods, borrow 4, or 1 Acre; and
then proceed as you were dire@ted in Integers: Be careful to
place (as in Addition) your Figures properly, that is to fay,
Acres under Acres, Roods under Roods, and Perches under

Perches.

Note, In Subtration of Acres, Roods, and Perches, you
may either fuppofe, or add in your Mind, 4 to the Roods, 40 to
Perches, (if the under Numbsrs or fraltional Parts be greater)

-

and
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and then [ubtra as you did in Pounds, Shillings, &c. otherwile
you may proceed as follows.

Example.
A. RiPB
Begin with the Perches, and fay. From 36 3 31
8 from 1 I cannot, but 8 from 11 Take ¥7V51:0148
and 3 remains; fet down 3 and car- —_
ry I; 1to 3is4; 4 from 3 [ cannot, Remains 19 1 33

but 4 from 4 and nought remains ; fet —_—
down 3 and carry 1 to the Roods, and fay, 1 tnd 1 is 2, from
3, and 1 remains, which I fet down and go to the Acres, and
work as you were taught in Subtraélion of Integers ; there will
remain 19 1 33.

Other Examples for Praclice,

AN F ALROR A RLP.
From 7 1 13 From 60 o o From 2 o0 24
Take 3 o 17, Takk ‘27 % gg:Lake. gy 18

s S—

Remains 4 o 36 Remains 42 2 7 Remains 0 3 6

Proof of SusTrAcTION.

To prove Subtrallion you muft add the Difference of your
Numbers to the leffer Number; and if the Sum be equal to the,

Number from which you did fubtrat, your Waik is right, elfe
not,

More Examples,

VT o A ¢ AR OB
From y £ 9 S . From 62 o 10
Take T diekh A ) Take' B4 3435

- —

Remains 43 3 17 Remains 47 2 134

Prook, ‘211 .31 Proof 62 o 10

~ The Proof the above Examples is fo exceeding eafy, that any
farther Explanation, [ thick, would be quité unneceflary.
B 2 f\i L IJ'




GEOD AESIA Improved,
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M [IPLI I \

M IS4 I CATIO'N.
7:;"'?; Y Multiplication, one Number isincreafed or multiplied by
il another, atoftas there are Units in either of the N umbers ;
and all thofe that would be Land Meafurers, ought to be exceeding
perfect therein 3 finee little or nothing can be performed in furvey-
g without the Affittance of this mott ufeful Rule.

In Bdultiplication are three Numbers to be particularly Noticed.

Firft, The Muliiolicand, or Number to be multiplied.

Secondly, Th Itiplier or Number which we multiply by.
Thirdly, The ‘Produé¢t or Number proceeding or produced

from both.
In MULTIPLICATION it holds,

As 1: Multiplier : : Multiplicand to the Produé.
But ¢’re any Progrefs can be made herein, the Learner muft be
perfedtly acquainted with the followmg Table,

MvurTieLication T A B L, E.

B0 A8 9 o) ¥ i Ll
gl o2 I gty 80
¥ ygope o, ey ! / 35
3 Times 6 — 18 % g Times l 8 — 40
ey e cizh 9y 048
] 8 o3 24‘ t
Jo = 213 {6 il 3(;
I sl = 7 — 4
g TR 6 Times 1 ey
I 8 000 1 9 — 54
R — 24t
4 Times £ 9 — 28 }- : . S b gt
| 8 — 32 | 7 Times — 56
P9 - 350 A 4
l g T; o o I
§ 8 Times e e 72 |
g Times




GEODASIA Improved. It

at the Figures 3 and 3, faying, 3 times 3isQ; fecondly, 3 times
4 is 12, &c. nexty 4 times 415 16, &c, &c. and laftly, 9 timeS g
is 81. :

The foregoing Table contains the Multiplication of the nine
Digits, whichis {ufficient for our Purpofe.

Niste, When any Number is given to be multiplied by another,
fer down the greater Number uppermoft, whichiscall'd the Mul-
tiplicand ; and under that the Muliiplier, in the fame Order as in
Addition, &c. viz. Units under Units, and Tens, &c. then drawa
Line under the Numbers, and begin at the Right Hand, and mul-
tiply every particular Figure of the Multiplicand, by every Figure
feverally in the Multiplier.

Example 1.

How much is 6 times 369 ? 369 Multiplicand,
6 Multiplier,

Here I fay, Gtimes 9 is 543 2214 Produét.
I fet downthe 4, and carry
5 to the next Place, faying, 6times 6 is 26,and g that I carry is
41, the 1 [fet down and carry 4 3 and luttly, 6 times 3 is 18, and
4 makes 22, which, as it is the luft, 1 fet down 22, and the
Werk is done.  So that you fee in the Example, that 6 Times 369
is2214,

More Examples in .

Multiply 373 Alfo, 967134

By - 9] By - 3
ey R e - ey
3357 773872 5576G063 Produét.

When the Multiplier confifts of more Figures than one, then
there muflt be as many feveral Produéts as there are Figures in
the Multiplier ; being placed in Order under each other, and
added together, the Total is the Pr ué required ; but always
obferve to place the firlt dire&ly under the Figure you multiply
by, and info doing, you move one Place towards the Left Hand
in every feveral Produd, though there werc ever fo many
Figurcs.

Example,
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E xample,

How much is 32 times 761 ?

24352

The Numbers being placed in Order, as above, havi
Line under them, begin with the firft Figure in
namely 2, faying, 2 times, or twice 1 is 2, which
then twice 6 is 12, fet down 2 and carry 1, and twice 7 is 14,
and 1 is 15, which fet down, you have done with the Figure 2 ;
then proceed tothe fecond Figure in the Multiplier, viz. 3, and
multiply all the Figures in the Multiplicand by it allo; faying,

times one is 3, which fet down under the Figure 3 diredly,
l3aeing one Place to the Left Hand 5 then 3 times 6 is 18, fet
down 8 and carry 1, and 3 times 7521, and 1 is 22, which alfo
fet down, then you have done with this Figure alfo ; laftly, draw

a Line under thofe two Produds, then add them together, and
their Sum is 24352,

ng drawn a
the Multiplier,
place under 2 ;

More Examples.

Multiply 708967 Alfo, 73806
By SR gy By 7064
4962769 295584

6380703 443376
4253802 5172720
Anfwer, 494149999 522001344

As I donot intend to writea Treatife upon Arithmetic in this

Book, fince the Size thereof will not admit of it, am therefore
obliged to be as brief as poflible in each Rule, until T come 1o
the Branch propofed, wherein [ fhal] be very particular ; however,
as Multiplication is in general the moft ufef

ful Rule, not only in
Arithmetic as well as in many Branches of (he Mathematics,

but
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but more particularly in this new Method of Surveying ; I fhall
therefore dwell fomething longer thereon than I intended, as it
behoves every Learner to be exceeding ready therein; and thathe
may be certain his Work is right, let him be careful to obferve the
following Dire&ions.

To prove Multiplication.

1. The Method generally ufed in Schools is performed by the
Crofs, which every one that hath any Knowledge in Figures will
readily grant to be no ways infallible or corre&; fo that I would
not recommend it here ; however, I can affure the young Learner,
that if any Sum be right, it will appear fo by the Crofs. Not-
withftanding, it makes 2 Sum often right that is abfolutely falfe ;
which is owing to the Figure g being call’d Nought or Cypher,
when the Nines are caft out of the Multiplicand, &c. fo that it is
not to be relied on for a certain Proof : An Example herein is
quite unneceflary.

2. The moft fure Way of proving Multiplication is by Divi-
fion, viz. the Produ& divided by the Multiplier quotes the Mul-
tiplicand ; but we are not come to that yet.

3dly. Thereis another Way very corret, but rather too tedi-
ous, namely, the Multiplier being multiplied by the Multiplicand,
if the Produc be the fame Figures as before, it is right, otherways
not.

Example.
Let it be required to multiply 736 by 72 both Ways.

736 72
72 736
R 432
5152 216
504
52992 Produtt. 52992 Produét as before.

The Learner may perceive by the foregoing Example, that this
Way of proving Multiplication is very perfet or juft; butas I
think it too troublefome as well as prolix, I fhall here thew him
another lefs tedious Method, that will anfwer the fame End :
When thgMultiplier and Multiplicand confift of more Figures each

than
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than one, let him caft the Nines out of the Multiplicand, and
fet down the Remainder apart, and multiply it by the firt Figure
in the Multiplier (that ftands in the Units Place) caft the Nines
out of the Produét, and fet apart the Remainder; then caft the
Nines out of the firft Line in the Produéls, and fee if the Re-
mainder agree with the former; if not, it is moft certainly
wrong : Perhaps you’ll fay, though it did agree it may notwith-
ftanding be ftill wrong ; I'll grant it, but if fo, that will appear
when the Nines are caft out of the Sum of all the Produ&s col-
lected at the Bottom ; you muft proceed in like Manner with the
fecond Line in the Produdls, cafting the Nines out as before, and
alfo multiplying the Figure remaining in the Multiplicand (firft
fet apart) by the fecond Figure in the Multiplier, and when the
Nines are caft out of the fecond Line of the Predués, the Remain-
der muft agree as before, otherways it is alfo wrong. Thus you
muft proceed with every Figure in the Multiplier refpectively, and
if there be Errors committed in the Multiplication, this Method
will undoubtedly difcover it; but be careful in adding your Num-
bers together, and you may depend upon the Refult to be right,
A few Examples will render it eafy.

Examples.

remains.

Ml.g:iply 7367———35 Again, 5 Again, ;

y 383 byg By 8 3
20468—2 200’5 =2 40—g's =4 15—q’s=6
58936—4
22101—6

2828928

When the Nines are caft out of the Multiplicand, there remains

5 and when they are caft out of the Multiplier there
remains 6

30—the g’s =3
The Nines caft out, there remains 3, which proves the Work.

To
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To prove the foregoing Example, caft the Nines out of the
Multiplicand thus, 7 and 3 is 10, all above g is 1, otherwife
fay 7and 315 10, 1 and 6 is 7, and 7 is 14; fet down s
apart, and multiply it by the frft Figure in the Muliplier,
namely, 4; faying 4 times §is 20 the Nines caft out refls 2:
then caft the Nines out of the firft Line in the Produéls, viz.
29468, faying, 2 and 4156, and 6is 12, 3 and 8 is 11, all
above g is 2, which aigrees with the former.

Secondly, multiply the fecond Figure in the Mulriplier, viz.
8 by §=40, or 4 when the Nincs are caft out, and caft the Nines
out of the fecond Line in the Produéts, viz. 58936, faying, 5
and 8 is 13, 42nd 3is 7, and 6 is 13, 4 which alfo agrees with
the former,

Thirdly, multiply the third Figure in the Multiplier by the
fame § which remained, when the Nines were caft out of the
Multiplicand, and faying, 3 times 5 is 15, 6; then caft the
Nines out of the third Line in the Produts, viz. 22101, faying,
2and 2 is 4, and 1 is §, and 1 is 6, which likewife agrees with
the former 6.

Laftly, caft the Nines out of the Multiplier 384, and there
remains 6, which multiply by the fame 5, and cafting the
Nines out of their Produ&, viz. 30, there remains 3; then
caft the Nines out of the Produés colleéted at the Bottom, and
there alfo remains 3, which proves the Work.

When the Learner is ready in this Way of proving bhis Multi-
plications, he may do it as faft almoft as Thought, with as
much Correétnefs as if he made ufe of Divifion; there will be
no Occafion ro fet down any Figure, except the Figure that
remained when the Nines were caft out of the Multiplicand; and
then proceed, as is directed in the following Examples:

Multiply 3246—the Nines, & remains.
By 234—ditto o ditto.

Q

¢

120984—0 right.
9738 ditto Seethe Remainders fumm’d
6492——3 ditto. up make 9, nothing,.

759564 o ditto.

(& More




16 GEODASIA Improved.
More Examples,

Multiply 713621 Alfo goo7—7 7
2876—5 By 1030—4 4
428172 270210 right,  28—1
499534 o070 ditto,
570896
142724 9277210 ditto—1
205237112 ditto.

The Learner may fee by the foregoing Examples, that a Dafth
or Point with a Pen may do as well as Figures; and if he finds
that any Line in the Produéls difagree with the foregoing Di-
rections, he muft ftriCtly examine the fame until he difcovers the
Miftake,

Nite, If you were to caft the Nines out of any Numbers, as
38 or 76, &c. you muft not fay how often g in 38, or in 76,
but fay, 3 and 8 is 11,—2; or 7 and 6 is 13,—4.

Note alfs, When the Nines are caft out of the Multiplicand,
or out of the Multiplier, and nought fhould remain in either,
confequently there will remain nothing when the Nines are caft
out of the Produé ; alfo for this fufficient Reafon: If you mul-
tiply nothing by fomething, or fomething by nothing, the Pro-
duct of Courfe muft be nothing alfo.

And laftly, T fhall fhew by Multiplication a ready Way of
an{wering numberlefs Queftions, that frequently occur in Sur-
veying, &c. When the Price of a Perch, Rood, or Acre, is
given, by this Rule you may know how to find the Value of
many fuch Things at that Rate; which fhews that Queftions
in the Rule of Three may be performed in a much more concife
Manner, and by fuch eafy Rules and Directions, that any
one who underftands Addition of Money, may as readily caft
up by this. Way, as work a Sum of Pounds, Shillings, and
Pence; for there is nothing more requiréd here, than to carry
from one Demonination to the next; it may therefore be truly
affirm’d, that this Rule performs the Work of many Additions.

Example,
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Example.

What would § Perches of Potatoe Ground come to, at 15, 34.
per Perch ?———See the Work :

L The Rule. Multiply the Price
5 by the Quantity, and the
——— Produ is the Anfwer.

In the above Queftion fay, 5 times 3 is 15, that is 15 Pence,
or 1s. 3d. fet down 3 Pence, and carry I to the next, faying,
5 times I is 5, and I you carry is 6, fet down 6 alfo, which

makes 6s5. 3d. the Anfwer.

More Esxamples.
W hat does g Perches come to at 1s. 10d. Alfo 8 Perches at 25, 2437

See the Work. See the Work.
C LY A Sorndls
s Tt 2. 2%
9 8
Anfwer, 16 6 Anfwer, 17 8

What doss 10 Perches at 15. 143 ? And alfo 7 of any Thing
elfe, at 3% 11d. each?

s d SR e T,
I T o T S B
10 7
Anfwer, 11 3 Anfwer, 1 7 5§

1f 1 Acre is let for 1l 25, 6d. what will § Acres amount {0
at that Rate.

L siids
1. 2 B
5

s m——

Anfwer, 5 12 ©
C 2
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If 1 Acre of Land be fet for 18;. 4d, What wi
to at that Rate?

1 8 Acres come

Here fet down the Figures in Order, as O a8 4
before, and fay, 8 times 4 is 32 Pence, or 8
2s5. 8d. fet down the 8 and carry 2 to the
next Place, namely, the Shillings, faying,
8 times 8 is 64, and 2 makes 66; fet
down 6 and carry 6 for the 60, or 6 Te ns, and fay, 8 times r
is 8, and 6 is 14, that is 14 Tens or Angels; then tfake the half
of 14 (becaufe 2 Angels make 1 Pound) viz. 7s and fet it down
in the Pounds Place

But if the Sum of the Angels had been an odd Number,
as luppofe 15, then you muft take half as before, and fet
down the odd 1, faying the half of 15 is 7, which fet in the
Place of Pounds, ard the odd Angel or 10 Shillings, fet in the

Place of Shillings, fo that inftead of 7/ 6s5. 84. it would become
7. 16s. 84,

~I
(=)}
oc

&l
If 1 Acre of Land be fet for 1/ Tas

1138
84. What will 12 Acres amount to at that 12
Rate?

Anfwer, 20 4 o

If 1 Acre of Land cofls 36/ 175, 24, 36 17 2
What will 8 Acres coft at the fame Rate ? 8

e

Anfwer, 294 17 4

Here Note, That when the given Quantity exceeds 12, you
muft find what two Numbers, multiplied by each other, will
make the fame, and then multiply the Rate by one of thofe

Numbers, and that Produc by the other, and the laft Number
is the Anfwer,
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Exampff.
What will 24 Poles of Land come to, at 2s. 5d. per Pole?
See the Work both Hays,

Jae ) T

o L Orthus, o 2 35

3 times 8 or 4 times 3 4
6 is 24.

34y R 0 g &

8 )

Anfwer, 2 18 o Anfwer, 2 18 o

If 1 Acre of Land be let for 195, 84. What will 42} Acres
come to at that Rate?

I ey )

In this Example 6 times 7 o 19 8

is 42, which Numbers being 6 times 7 is 42 6

{everally multiplied by 19s. 84, ———

viz. firlt by 6, the Product is s 18 o

5/. 18s. which being multipli- 7
ed by 7, the Produtt is 41/ P

6s5. to which add, gs. 104 the v AP

Value of half an Acre, and  Halfan Acrecomeste © g 10
the Sum gives the Anfwer, e
viz. 41/ 155. 10d. Anfwer, 41 15 10

If 1 Acre of Land fet for 215, 64. what will 24 Acres,
2 Roods, and 20 Perches come to?

&gy
In this Example put down I 6
215. 6d. thus, 1/ 1s. 6d. and 4
multiply it by 4, and that Pro- e
du& by 6, becaufe 6 times 4 2 5o
is 24, equal to the Number 6
of Acres propofed. o

25 16 ©

Half an Acre, o0 10 9
20 Perches, o 2 8:

Anfwer, 26 9 5%
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But there ftill remains unvalued, 2 Roods, 20 Perches, whick
you may thus find:

Firft, Two Roods being half an Acre, for which take the
half of 215 64. equal to 10s. gd. and place it under 254 165,
as above,

Secondly, 20 Poles being the 4th Part of two Roods, take
alfo the 4th Part of 105 gd. equal to 2s5. 84. £, which you muft
alfo place under 10s5. gd. then add your Numbers together, and
their Sum makes 26/. gs. 5d. §, the Value of 24 Acres, 2 Roods,
and 20 Perches.

Note, By the Help of the Golden Rule you may find the Value
of any Number of Perches or Roods, when the Value of an
Acre be given, &c, which fee.

B

RS S B Bl R DB I

IRST, Divifien is a Rule, by which we difcover how

often one Number is contain’d in another ; as if it were
afked how often 6 is contain’d in 24, the Anfwer would be 4
Times.

Secondly, This Rule confifts of four Parts, three certain, and
one uncertain, viz.

1. The Dividend, or Number to be divided.

2. The Divifor, or Number given to divide by.

3. The Quotient, or Number arifing from the two former,
which fhews how often the Divifor is contained in the Dividend.

4. The Remainder (after the Work is done) is always of the
fame Quality with the Dividend, and muft be lefs than the
Divifor, elfe the Work is wrong.

Thirdly, Divifion is either fingle or compound ; fingle when
the Divifor confifts of 1 Figure only, and the Dividend of two
or more ; this Kind is performed by the Multiplication Table;
as
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as if 48 was to be divided by 6, the Anfwer would be 8; here
48 is the Dividend; 6 the Divifor; and 8 the Quotient.

Fourthly, Compound Divifion is when both the Divifor and
Dividend confift of more Places than one, as if 160 (the Perches
in an Acre) were to be divided by 6, then 160 is the Dividend,

~ 6 the Divifor, and 10 the Quotient.
See the Work.

Divifor, Dividend, Quatient,
6) 160 (10
16

o

A General RULE to work Queftions by,

ift. Seek,

Obferve well, 2d. Multiply,
3d. Subtract,

You fee that this Rule comprehends three of the foregoing,
and is allowed to be the hardeft of the five; however I fhall en-
deavour to make it appear as eafy as poffible, by feveral Ex-
amples.

Example 1.

Divide 3489 by 4. Firft, place your Numbers as in the
lat Example,

Thus, 4)3489(872
32+
28
28

LY

D

|«

I remains.
Here
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Here feek how many Times 4, the Divifor, is contained in
34, the firft two Figures in the Dividend, (for you cannot get
41n 3, the firft Figure,) and you’ll find it to be 8 times ; place 8
in the Quotient, faying, 8 times 4 is 32, which being et under
34, fubtract 32 there from 34, or 2 from 4 and there refis 2.
Secondly, bring down the next Figure in the Dividend, name-
Iy, 8, and place it to the right of the 2 remaining, which makes
28 ; then feek how many Times 4 in"28, anfwer 7, which place
in the Quotient, and fay, 7 times 4 is 28, fet down 28 under 28,
and then fubtract as before, faying, 8 from 8 and nought re-
mains, 2 from 2 nothing alfo remains, for which make two
Points. Lafly, bring down the 3d or laft Figure in the Di-
vidend, and feck how often the Divifor 4 in g, the Anfwer is 2,
which fet down in the Quotient, faying, twice 4 is 8, which
being fet under g, fubtraét 8 from g, there remains 1, and the
Work is done, as appears by the Example; wherein you find
that 4 is contain’d in 3489 juft 872 Times, and only 1 re-
maining.

Example 11,

Let it be required to divide 8467 Acres of Land among 7 Men
equally.
See the Woerk.

718463(1209 Anfwer. Each Man muft have 1209 Acres.
7 caw

7
14 Proof 8463
14
-63
-63
o

Nite, There is another Method of dividing by a fingle Figure,
commonly called, Skort Divifion; which is much readier, and
performs the Work with lefs Trouble than the above: For
Inftance,

Suppofe
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Suppofe the preceding Example was to be performed by this
Method, the Figures being placed as before, wiz,

7)8463

1209 Anfwer.

Here fee how often 7 in 8, and you'll find it 1, which fet dewn,
and fay 7 from 8 and 1 remhains, which is 10in the next Place, and
4 makes 14, how oft 7 in 14, two Time:, which alfo fet down,
faying 14 from 14, and there remains Nothing ; then proceed to
the next Figure in the Diwvidend, viz 6, and fay how oft 7 in 6,
nought Times, fet down o and carry 6, which, in the next Place,
is 60, and 3 makes 63 ; and then fay, how oft 7 in 63, g Times,
which being placed; fay g T'imes 7 is 63 3 63 from 63, and there
remains Nothing; thus the Weork is done with lefs Figures than
before.

Note, When any Number of Figures are to be divided by a
fingle Figure, as above, always remember, that every 1 remain~
ing is 10 in the next Place.

Example 1I1.
Divide 16344 by g
See the Wark,
9)16344
1816 Anfwer.
Example TV
8)71964

Anfwer 8995——4 remains.

To prove Divifion,

Divifion is commonly proved by Moultiplication, wiz. The
Quotient being multiplied by the Divifor, the Produét is the Di-
vidend if it be right: But obferve, when there is a2 Remainder,
you muft take it in, or add it to the Produdt.

D Example
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Examp/e V.
4)169674267426

Anfwer 42418566856 — 2 remains,
4 Divifor.

Proof 169674267426

Exdmple VI
5)6496747673

Anfwer 1299349534 — 3 remains.
5 the Dwifor.

Proof 6496747673

When the Divifor confifts of feveral Figures, then arifes all
the Difficulty that there is in Divifion. I could wifh that the
Size of this Book would permit me to remove every trifling Ob-
ftacle that may occur in the Work of Duvifion ; notwithflanding
I fhall be particular in giving or fhewing plain and eafy Direc-
tions, in a little Compafs, fufficient to comprehend or furmount
all feeming Difficulties.

Example VIL.

Let it be required to divide 769420 by 365.

See the following Work.

Having placed your Numbers as in the Work, make a Point
under the g, the third Figure in the Dividend, becaufe you can-
rot get 365 in the firft or fecond Figures thereof.

365)769420(2108
739

394
365

2920
2920
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Then fee how oft the fitft Fizure in your Divifor is contained in
7, the firft Figurein the Dividend ; the Anfwer istwo Times ; then
put 2 in the Quotient, and multiplying the Divifor thereby, the
Produt is 730, which place under 769, then fubtra&, and the
Remainder is 39 ; point and bring down the next Figure (of
your Dividend) 4, then fay how oft 3in 3, that is to fay, how
oft 365 in the new Dividend. wiz. 394, An{wer once; place 1
in the Quotient, and multiply your Divifor thereby, faying,
once §is 5, once 6 is 6, and once 3 is 3, which you muft place
under 394, and fubtract as before, viz 365 from 394, and there
remains 29, to which point and bring down your next Figure
in the Dividend, to wit, 2, and fee how oft your Divifor 365
in 292, or how oft 3 in 2, Anfwer 0 Times; then, to this new
Dividend, as it is lefs than the Divifor, you muft bring down
another Figure of your Dividend, namely the laft, to wit, o,
faying how oft 365 in 2920, or how oft 3, the firft Figure, in
29, the two firtt Figures in the new Dividend, the Anfwer will
be 9, becaufe g Times 3 is 27, but then 9 Times 365 is 3285,
which you cannot take from 2920, therefore you muit try a lefs
Figure, Suppofe 8 before you proceed further, multiply (in y ur
Mind) the fecond Figurein your Divifor by 8, or any other
likely Figure, and by fo doing you will find how many zuu will
have to carry to the firlt Figure in the Divifor ; thus, 3 Times
6 is 48, fo that you can have no lefs than 4 to carry to the next
or firft Figure ; then 8 Times 3is 24, and 4 makes 28, which
is lefs than 29, therefore yow will get it 8 Times, whi h you
place in your Quotient, then multiply the Divifor by this laft
Figure, namely 8, and the Produ& is 2920, which place under
2920, fubtract as before and there refts o, and your Work is
finithed, fo that your Quotient is found to be 2108. This Quef-
tion is the fame asif one fhould ask in 769420 Days, how many
Years?

Example VIIL

Let it be required to divide 1769479241 by 6780,

D2 See
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See the TWork.

6789)176947241(25916

13578

40167
33945

62222
01101

I1214
678q
44251
40734

3517

The Manner of working this Example being the fame as the
laft, Ifhall omit the Explication thereof; for the ( peration by
two or three Figures, being well underftood, the Work in any
other will be eafy. In this Example, after the Divifion is finithed,
you fee there is a Remainder of 3517. which is the Numerator
of a Fraétion, and the Divifor is a2 Denominator thereunto, fo
that the right or exa& Quotient is 25916 2212, but as we fhall
have no Manner of Occafion for Vulgar Fra&icns in this Trea-

tife, Ifhall therefore forbear faying any thing concerning the
Value thereof.

Note, That after any Subtra&ion, the Remainder muft alwa{s
be lefs than the Divifor, otherways the Work is moft certain
wrong, as already obferved, and muft be re&ified (before you
can proceed ian{cr) by increafing the laft-found Figure in “the
Quotient until the Remainder be lefs,

Note alfs, You muft never bring down, from the Dividend,
more than one Figure at a Time, and for every Figure fo
brought down, you muft place or put 2 Figure or Cypher in the

Quotient,
' of
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Of Contraltions in_Divifion.

Firft, When your Divifor is an Unit with any Number of
Cyphers annexed, feparate or cut from your Dividend the fame
Number of Places to the Right-hand, the Remainder will be the
Quotient, and thofe cut oft will be a Decimal Fra&ion; foif
46769 Acres were to be divided equally amongft ten Men, every
Man’s Share would be 4676 Acres and nine Tenths of an Acre:
if among 100 Men, every Man’s Part would be 467 Acres and
the fixty-ninth Part of an Acre, which Fraftion is equal to 2
Roods, 30 Perches and nearly a Half,

Secondly, When your Dividend and Divifor alfo confifts of Cy-
phers to the Right hand, cut off an equal Number thereof from
each, and proceed with the Remainder according to the Rules
before given ; fo if 636000 were to be divided by 4000, cut off
three Cyphers in each,  Part of the Remainder, to wit, 159, is
the Quotient fought.

Thirdly, If your Divifor has Cyphers annexed, and your Dividend
none, cut off as many Figures from your Dividend as there are
Cyphers in your Divifors ; with the Remainder proceed as before.

As if 46498 were to be divided by 8co, the Quotient would
be 58. 3&..

See the Work.
8loo)464i98

58 %5

I might, in this Place, amufe the Learner with fundry other
Remarks in Contra&ions, but I can affure him that thofe already
delivered, are fufficienty edifying for our Purpofe,

REDUCTION.
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B B ¥ 8 K ol O L

EDUCTION s intirely performed by Multiplication and
Divifion, and teaches how to change Numbers of one De-
nomination to another without the leaft Alteration of Value,

And confifts of two Parts, viz. alcending and defcending,

Firft, Redu&ion defcending is performed by Multiplication, as

if it were required to redute or bring Pounds mto Shillings or
Pence, &,

Secondly, Redu&ion afcending, is performed by Divifion, and
brings Farthings to Pence, Shiilings to Pounds, ¢, alio Perches
to Roods or Acres,

Of thefe in their Order.
.@Jt{%fon I.

In 101. how many Shillings, Pence and Farthings ?
£
10
20 Shillings make a Pound.

200 Shillings — Anfwer,
12 Pence in a Shilling.

2400 Pence — Anfwer.
4 Farthings make onte Penny.

gboo Farthings — Anfwer,

In the above Queftion it is required to bring Pounds into Shil-
lings, Pence, and Farthings, accordingly it is performed by Re-
dution defcending, or Multiplication.” So that you multiply
10l. by 20, the Shillings in a Pound, and the Produ&@ is the
Shillings in 10]. Then multiply thofe Shillings by 12, the Pence
in 1 Shilling, and the Produét is the Pence in 10 L. and laftly,

. multiply




GEOD A SIA Improved. 29

multiply thofe by 4. the Farthings in a.Penny, and the Product
is the Farthingsin 101, and the Anfwer to the Queftion, as may
be feen by the preceding Work,

By the above Method, all.Kinds ofsRedution defcending is
performed, that is, from great Denominations to lefler, whether
it be Money, Weight, or Meafure.

LBueftion 1I.
In g61, 17s. 6d. how many Pence?
See the Work,

l. s de
gb 17 €
20

1937
12

Anfwer 23250 Pence.

In the foregoing Queftion multiplv 96, the given Pounds, by
20, in ordes to bring them into Shillings, and then take in the
17 Shillings. which makes 1937 Shillings, which multiply by
12, and take in the 6, and the Produ& is 23250, which is the Pence
in g6l. 17s. 6d. and the Anfwer to the Queftion,

Queftion I1L
In 841 Acres of Land, how.many Perches? Anf. 134560.

See the Work.
841
4 Roods in an Acre.

3364 Roods in 841 Acres.
40

Anfwer 134560 Perches,

Queflion
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Queftion 1V,
A. R. P.
In 145 3 17, how many Perches? Anfwer 23337:
See the Work,

y Ry B

145 3 17
4

583

40

Anfwer 23337 Perches.

The two laft Queftions are fo exceeding eafy, that I think any
other Explications are quite unneceffary, fince all fuch Queftions
are reduced in like Manner.

REDU-CTION Afcending.

Redudtion afcending, is when a lefler Denomination is brought
into a greater; as Farthings to Pounds, Perches to Acres, &:.
as before-mentioned.

Bueflion 1.
In 134560 Perches, how many Acres?

See the Work,
4/0)13456j0

4) 3364

_Anfwer 841 Acres.

In this Queftion you divide 134560 Perches by 40, becaufle 40
Perches mzke 1 Rood ; and the Quotient is 3364, which divide
by 4, becaufe 4 Roods make 1 Acre, and the Quotient is 841
Acres, the Anfwer to the Queftion.

Dueflion
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Queflion 11,
In 23337 Perches, how many Acres !
See the Wark.
4[0)2333f7
4)583 17
Anfwer :1.-5—.'5_; Acres, Roods and Perchea.

Queftion 111,
In 9600 Fatthings, how many Pounds?

See the Wark.
4)g9600

12)2400
2/o) 20/0

Anfwer 10 Pouhds

Queftion 1V,
In 232506 Pence, how many Shillings and Pounds ?
See the Wirk.

12,23250

2j0)192j7 6 Shillings, Anfwer.
Anfwer g6 17 6

E Dueflion
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Queftion V.
In 9476942 Halfpence, how many Pounds?

See the Work.
2)9476942

12)4738471

—

20)3948712 7

Anfwer 19743l. 12s. 7d.

Let it be required to prove the above Queflion.

19743k 125 7d.
20

394872
12

4738471
2

—

Proof 476942 as appears above.

Note, By the laft Operation, the Learner may fee, that to
prove the Work in afcending, he muft ufe Multiplication, that
15, multiply by what he divided by ; and in Queftions defcend-
ing, divide by what he multiplied by, and it will preve the
Work if right,
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AvR:R:
In g6 1 17 Statue Meafure, how many Acres of Chethire,
and alfo Plantation Meafure ?

64 Square Yards in 1 Chethire Pole, and 49 Square Yardsin
1 Plantation Pole, as obferved in the Introduétion.

gb 1 17
4

38s

40

15417 Poles.
30.25 Square Yards in a Pole.

77085
30834
46251

——

466364.25 Square Yards,

49)466364.25  40)95176
44150

4)237 37%

253
245 59 T 373

——

86
49

e

374

343
312
294

18

E 2 64)
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49)
64)466364.25 (7281695
448 — =
ok i -, ogls B
183 -

128 45 2 63 Anfwer, Chefhire Meafure

556
512
444
384
602
566
365
320

—

45

Anfwer g6 1 17 Statute Mecafure, is equal

to 45 2 63 Chefhire, }Meafurc.

59 1 37% Plantation

Nite, The Learner may pafs over the above Queftion until he
learns Multiplication of Decimals.

The GOLDEN RULE.

T is commonly called the Rule sf Three, becaufe there are al.
I ways three Numbers given to find 2 fourth, which muft bear
fuch Proportion to thethird, as the fecond does to the firft.

The greateft Difficulty lies in ftating the Queftion, but that
you may do by cbierving the following Rule:

The




GEODZAESIA Improved. 15

The Golden Rule hath always Numbers three,
Firft and third muft in their Names agree ;
The Middle Number hath another Name,
Like the Demand muft ever be the fame:

Two of thofe Numbers, when multiplied true,
The third divides, and quotes the Anfwer too.

Queftion 1.
If 3 Acres of Land coft 42s. per Ann. what will 24 Acres
come to at that Rates ?
A. Sl A.

Thus ftated: If 3 : 42 : 24
Here vou fee the firlt and third Numbers are Acres, and the

middle Number Shillings. Now, to know whether the firft or
third Number muft be the Divifor, obferve this Rule.

When the third Number requires more than the firft, the lefs
Extreme muft be the Divifor.
But when the third Number requires lefs, the greater Extreme

muft be the Divifor.
Note, The firft and third Numbers are called Extremes.

See the Work of the foregoing Queflion.

A. S
Ha:40::34
S

168
84
)1008
2/0)33(6 Shillings.

16]. 16s. od. Anfwer.

Having ftated the Queftion as above, you may readily perceive,
that the third Number réquires more than the firft ; and confe-
quently the lefs Extrere muft be the Divifor ; therefore multiply
42. the middle Number, by 24, thelaft Number, and the Product
is 1008, which divide by the lefs Extreme, namely 3, and the
Quoucnt is 338 Shillings, equal to 161 16s. od. the Anfwer.

Dueftion
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Queftion 11.

If 16 Perches of Potatoe Ground coft 4s. 4d. what will 320
Perches come to at that Rate ?

See the Work.

4s. 4d.

12
— Ay L
52 Pence, If 16 : 52 : 320
52

640

1600

16)16640(1040 Anf. Pence which
16 reduce to Pounds

thus:
64 12)1040
64
—- 20/)816 8
o —_—
The Anf., 46 8

Having ftated the Queftion as before, you’ll find the fourth Num-
ber will exceed the fecond ; for it muft be allowed, that 320 Perches,
will get more, or coft more than 16 ;; Wherefore, multiply the
fecond, or Middle Number, by the greater of the two Extremes,
v1z. 320 ; then muft the lefs Extreme, to wit, 16, be the Di-
vifor.  So multiplying 320 by 52, the Product is 16640, which
divide by 16, and the Quotient is 1040 Pence, the fame Name
with the middle Number, which reduce to Pounds, as above
= 41, 6s. 8d. The Anfwer.

Queftion
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Bueftion 111
If 1 Acre of Land fet for 343. 6d. what will 36 A. 3R. 17P.

come to at that Rate ?
See the Hork. A. R P.

X458, 6d. 36 3 17
12 4
P. DS 0P, —
174 Pence. 1If 160 : 174 : 5897 147
174 40
23588 5897 Perches,
41279
5897
160)1026078 264123
gbo+ *+
Sk 2%0)53l4 4
660 —
640 26 14 42 Anfwer.
207
160
478
320

e

158 Remainder.

4
632
480
152
Queftion 1V.
AL RoP, } i e
If 36 3 17, fet for 26 14 4, whatis that an Acre’?
4 20 :
147 534
40 12

e ———

5897 6412 Note,
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Note, Before you can ftate any fuch like Queftion as the fore-
oing, your Numbers muft be reduced feverally to the loweft

enomination, namely, Acres to Perches, and Pounds, &% to
Pence, as above,

See the Work.

T 1 e
If 5897 = 6412 : 160
160

384720
6412
— d. . d.

5897)1025920(173 ® f==174=14 6
_5897.-.
43622
41279

23480
17631

5739 Remainder.
158 Remainder in Queftion I11.

Add 5897)5897(1
5897

LY

Thefe Queftions are, by moft Authors, efteemed to be in the
Rule of Three Direé, but as I have given a general Rule to find
the Divifor in all Cafes throughout the GGolden Rule, 1 therefore
think there is no Neecffity to amufe and confound the Learner
with fuch needlefs Diftinétions between the Rule of Three Dize&,
and Inverfe. In the above Queftion, fay. If §8g7 P. require
6412 Pence, how many Pence would lgo Perches require or

get ? It is reafonable to conclude shat 160, will get lefs than 5897,
and confequently, by the general Rule; the greater Extreme, viz,
5897 mutft be the Divifor; fo lh.ﬁttf'ou muft multiply the middle
Number by the lefs Extreme, divi

{fwer is 4,125 in the Work.

e by the greater, and the An-

Duftior
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,’S‘r.diim V.

If 32 Yards of Cloth coft 41. 2s. 2d. what would 4 Yards
come tu?

Firft, Prepare your Numbers for the Station thus :

32 Yards. Lod, ods Yds.
2 N T AL
—_— 20 2
64 half Yards. — ek
82 9
12
986

1 Yds. D. :Yds.
Then; If64 : 986 : : g
9

64)8874(138 Pence = 115, 6d.1 %3 Anf.
64"
247
192

554
512

42 remains.

4

168
128

40

F The
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B IE I
eSSt o]

The RULE of FELLOWSHIP.

= HE Rule of Fellowfhip not enly concerns Merchants and

other Traders, but likewife is very ufcful for Land-haolders,
&¢. When Commoning, or other Lands are ‘to be divided a-
mongft a certain Number of Gentlemen or others, every one’s
Proportion thereof muft be according to his Eftate, Purchafe,
or Rent, and muft be fo divided by the Surveyor.

Fellowfhip is divided into two Parts, commonly called Single
and Double ; the latter we have no Occafion for here.

Firfty In fingle Fellowfhip, having the Rent of a Parcel of
Town- field Land, and each Man’s refpeitive Share therein, to
know their Rents feverally, obferve thefe general Rules.

Rule 1.

Firft, As the Contents of the Land (whether rented, pur-
chafed, &'¢ ) is to the whole Rent or Purchafe, &¢&¢. So is each
Man’s appointed Share to his refpeive Rent or Purchafe, &c,

Rule II.

Secondly, When Land is rented or purchafed by two or more
Perfons, each one paying a certain Sum, to know their refpeive
Shares of the faid Land, obferve,

As the whole Rent or Purchafe is to the Contents of the Land,
fo is each Man’s Rent, or Purchafe, to his refpedive Share of
the Land,

Queftion 1.

TwoMen, A.and B. Rent 2 Farm containing 180 Acres, at
6ol. per Annum, of which A muft pay 251. and B. 351. they
ire refolved to divide the fame according to their Rents, I de-
mand each Man’s Dividend, or Proportion.

See
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Sce the Work.

P A - L.
A’s Rent25as 60 : 180 : : 2
B’s ditto 35 25
— _ Lo A £
60 9o As 60 : 180 : : 35
360 35
6lo)450lo Qoo
540
75
6lo 630lo
105

Anfwer, A’s Dividend is 75 Acres,
B’s ditto — 105

Proof — 180

Queflion Il.

Three Graziers, viz. A, B, and C, rent an Eftate containing
292 Acres, 3 Roods, 17 Perches, at 2001 per Annum, of
which A pays 60 1. B 651. and C 75 1. they have agreed that the
Eftate fhall be divided in Proportion to their Rents, I demand
each Man’s Dividend or Proportion,

F See
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See the ]Van{:.

s s P e A R. R
A’s Rent 60  As 200: 46857 : 6o, 202 :3: 17
e B's ditto 635 6o 4
C’s ditto 75 -
200)2811420(14057.1 1171
200 200" 40

——

81r 46857
800

1142
1000
1420
1400

200
200

4 P. £

As 200 : 46857 : : 65
65 |
|
234285 |
281142 |

200)3045705(15228.525
200 °""*

1045
1000

457

400
570
400
1705
1600

10§ remains, equal to.525 in
decimal Fra&ions,
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Ll ol i
As 200 : 46857 : :}g
75

234285
327999

200)3514275(17571.375
200 *+** .

1514

1400

i
1142
1000

1427
1400

027%
200

75

Perches.
Anfwer, A’s Dividend 14057.1 =
o B’s ditto == 15228.525 =—
C’s ditte — 17571.375 =

Proof 46857
The Remainders come to oI

[
S
N
>
-
(=)}

Proof 292 3 17

The Learner mg fee by the Wark of the foregoing Queftion,
that fingle Fellowthip differs very little from the Single Rule of
Three.

Note, In the above Queftion I have omitted the fractional Parts
of a Perch in each Man’s Quantity,

Dueflion
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Q{:f/t‘ian [1l.

Three Men, viz. Jofeph, John, and James, rent an Eftate
containing 360 Acres, at 240 1. per Annum, of which Jofeph
holds go, John 120, and James 150 Acres; each Man to pay
Rent in Proportion to his {olding, I demand each Man’s refpec-
tive Rent ?

See the ff’::rf'.

A. A, Rent, . A.
Jofeph’s Holding 9o As 360: 240 :: 90
John’s ditto — 120 go
James’s ditto — 150
__6_ 360)7_16600(601. Jofeph’s Rent.
3b0 2160

vsr

%

A. Rent. A, A. Rent. A.
As 360:240::120 As 360:240:2 150
120 150

360)2880a(80c1. John’s Rent. 12000
2880 2400

Ll 360,36000( 100
360

« Q0

Anfwer, Jofeph’s Rentis 6ol.
John’s ditto == 80
James’s qitto - 100

e

Preof 240

Decimal
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Decimal ARITHMETIC.

NUMERATION.

Decimal Fra&ion is fuch, whofe Denominator is not ex-
preffed but underftood; and is an Unit with as many
Cyphers annexed, as there are Places in the Numerator ; fo that
$ will be exprefled thus .5; alfo} or ;33 thus .25, and % or
Z% thus .75, &c.  And in order to diftinguith Decimals from
ntegers, or whole Numbers, they have always a Point (like a

In
Period) prefixed before them.,

Note 1, A Cypher placed to the Left-hand of an Integer, or
to the Right-hand of a Decimal, neither increafeth nor decreafeth
the Value thereof ; but placed to the Right hand of an Integer,
and to the Left-hand of a Decimal, it increafeth and decreafeth
the fame in a ten-fold Proportion; that is to fay, it increafeth
the Integer, and decreafeth the Decimal ; which appears in the

following Table :

Integers. Decimals.
Five — — 5.5 — Five Tenths
Fifty — — 50 * 0§ Five of a Hundred

Five Hundred 500 . 005  Five of a Thoufand
Five Thoufand 5000 . ooos Five of ten Thoufand.

By this Table you may perceive how a Cypher before a De-
eimal decreafeth the Value, &

2. A Cypher before an Integer, and after a Decimal, is of no

Value, fince 03. Integers is but 3.and .30 in Decimals, is but
.3 e,

The
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The TABLE;

CO00
000
el
QQQC

f 1000

o Hundreds of Thoufands.
v Tens of Thoufands.

+ Thoufands.
w Hundreds.

» Tens.
~2 Parts of 10-000,000

eParts f 100,000

O Hundred of Millions.
o T'ens of Millions.

~x Millions.
O Parts of 10,000,00¢

~ Part of Ten.
“ Parts of 100.000
Parts of 1 000

® Paits of 100

W Parts «
+ Parts of 10,000

= Units.

.

Integers. " Decimals.

By the Help of the above Table, the Learner may make him-
felf acquainted with, and alfo know how to exprefs the Value
of a decimal Fraétion,

Example,

Suppofe it were required to exprefs the decimal Fra&ion
.02307, I begin to numerate as in whole Numbers, faying,
Units, Tens, Hundreds, Thoufands, Tens of Thoufands, the
next Rife, or Step, would be Hundreds of Thoufands; and
therefore the exprefs Value of the above Decimial is two Thou-
fand three Hundred and feven of a hundred T houfand.

I fhall (though contrary to moft Authors) proceed in Deci-
mals as in whole Numbers, being determined not to confound
the Learner with unncceflary Queftions.

2SS 250 285 20 S 50S Sl S S S SRS IS5 IE3S IS 22 23S

ADDITION in Decimals.

Ddition of Decimals is performed like Addition of whole

Numbers, but be careful to place Units under Units, &e.

and the Parts of Ten in the tenth’s Place, the Parts of a Hundred
in the hundredth’s Place, &5,

Example
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Example 1. and 1],

To .769, 2dd .47367, Allo, to 33.6347, add the fol-

lowing Numbers wviz.

Your Numbers placed ) .769 7.3% g63x176 9
thus: };47367 T
o 33.6347

Anfwer, the Sum is 1.24267 Place your Num- 7. 30c0
bers thus: 6630

176.go00

The Sum willbe 218.7977

Note, You may prefix Cyphers, at Pleafure, to the Right-hand
of your Decimals, as they neither increafe nor decreafe the Va-
lue thereof, which will prevent Miftakes in your Addition, &e.

Example 111.

Let it be required to add the following Numbers together,
viz, 7.9674 x 4 of a Hundred x .76 of a Million, and 174 of
a hundred Millions,

Place your Numbers thus ¢

7.96740000
+©4000000
00000760
.00000174

And the Sum will be 8.00740934

G Subtraction




Subtra&tion in Decimals.

Ubtra&ion in Decimals, differs very little from Subtrattion
.Y in whole Numbers; but in placing your Numbers you muft,
as in Addition, keep Units under Units, &¢. in whole Numbers,
and Tenths under Tenths in the Decimals.

»

Example 1. and 11.

F‘rom 2.79 Alfo from .g67 take .026
FWke 198 L Bl han: f 1 907
The Remainderis .81 el

The Remainder is .g41

Nite, If the decimal Parts in either Number have fewer Places
than the other, the Vacancy muft be fupplied by annexing fo
many Cyphers as will make them equal, or by fuppofing them to
be annexed.

Example 111.

Cyphers annexed. Cyphers fuppofed annexed.
From 17.600 From 17.6
Take 2.767 The fame Numbers 2.767
Remains 14.833 The Remainder 14.933

Note alfs, The above Numbers are fuppofed to be of the fame
Denomination.

Maultiplication
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Multiplication in  Decimals.

I. Ultiplication in Decimals, both in placing your Figures,

and the Work itfelf, differs not from Multiplication of
Integers; but be careful to point off, in your Produét, as many
decimal Places, as there are decimal Parts in your Moultiplier,
and Multiplicand ; but in cafe of Want in your Produét, annex
Cyphers to the Left-hand thereof.

2. In Multiplication of Decimals, as in whole Numbers,
make that Number the Multiplier that contains the leaft Number
of Figures, though perhaps more or lefs in Quantity, it is not
material.

Note 1. If your Multiplier and Multiplicand be Decimals,
your Product will be a Decimal alfo.

2. If your Multiplier and Multiplicand be mixt Numbers, that
is, Integers and Decimals, the Produ& will be mixt.

3. But if one of your Numbers be mixt, and the other a De-
cimal, the Produ& will fometimes be mixt, and fometimes a
Decimal.

Example 1.

Let it be required to multiply .6753 by 12.15 the Produ&
will be 8.448003

67 53 Multiplicand is Decimals.
12.51 Multiplier is mixt.
6753

33765

13506

6753

The Product is 8.448003 Anfwer.
G 2 In
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In the foregoing Example, I count the Number of decimal
Parts in the Multiplicand, and find them to be four, and two in
the Multiplier make fix. I then point off fix (to the Right-hand)
in the Produét, and the Work is done.

Example 11. Example 111.
Multiply .75 Multiply .125
By — .25 By — .05

75 00625
150

.8757
Example 1V, Example V.
Multiply 7.5 Multiply 8.6
5 e R By — 55
525 430
430
4730

‘This Rule is fo very eafy, that I hope the above Examples are
{ufficient to remove any feeming Difficulty which may appear in
common Moultiplication : Howeyer, that the Learner may be-
come perfeftly acquainted with Multiplication in Decimals, I
fhall, for his Beneht, propofe a few more Queftions herein.

Queftion 1.
Let it be required to multiply 2s. 6d. by 2s. 6d. one Shilling
being the Integer ; as 6d. is half of 1 Shilling, I call it .5 Tenths,
S.

Thus:

50

Anfwer 6.25 = 6s. 3d.
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Alfo, let it be required to multiply 6s. 3d. by gs. gd. one
Shilling being the Integer.

The Decimal of gd. is .75, and 3d. reduced to 3 Decimal,
is 25

Thus: 975
6.25

4875
1950
5850

60.9375 = 3l os 11d,} Anf,
12.

11.2500
4

1.0000
Queftion 11,
Multiply 2s. 6d. by 2s. 6d. a Pound being the Integer.
Note, 2s. 6d. is the § of a Pound in Decimals, equal to
.125, which being multiplied by itfelf, as follows:

125
125

625
250
125

Anfwer .015625 equal toT wopence Halfpenny,

20. and the two Tenths of 2
F arthing.

212500
¥4

2.550000
4

1.100009
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Divifion in Decimals.

Ivifion in Decimals, is performed like Divifion of whole
D Numbers ; but to find the true Value of the Quotient
(which is all that is difficult therein) obferve the following

LU L F,

The Number of decimal Parts in the Divifor and Quotient,

muft always be made equal to the Number of decimal Parts in
the Dividend.

Note, If your Dividend be an Integer, or have lefs Places of |
Decimals than your Divifor, add Cyphers to the Dividend, till

they be equal, and if nothing remain in the Work, the Numbers |
arifing in the Quotient, are Integers, |

Example 1.
Divide 125.0 by .5

.5)125.0(250 Integers.
10

25
25
o

Divifion in Decimals is proved like Divifion in Integers.
2 50.
-5

——

125.0 Proof,
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In the foregoing Example the Dividend is an Integer, and the
Divifor a Decimal : Therefore add a Cypher (in the Place of Tens)
to the Dividend, which makes the Decimals in the Divifor and
Dividend equal in Number, and the Figures in the Quotient are
Iategers.

Example 11.

Where both are mixt Numbers,
Divide x2767.8965 by 7.2565

7.2565)12767.8965(1759.
72565

551139
507955
431846
362825

6goz15
053085

37130 Remainder.

In this Example there isan equal Number of Decimals in the
Divifor and Dividend, and confequently the Quotient is Integers.
And by anggxing Cyphers to the Remainder, proceed as before,
and you’ll have the true Quantity of the Quotient; always re-
membering to point off a decimal Part in the Quotient for every
Cypher you have annexed, or brought down from the Dividend.

Example II1.

Where both are Decimals, divide .75 by .0125 Seeing you
cannot do it unlefs you add Cyphers to the {)ividcnd, viz. tWa,
and then there will be a like Number pointed off in both, and
therefore the Quotient will be Integers.

See the Wark.
0125)7500(60. Anfwer.
750

‘00 By
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By which you may obferve, that as Multiplication of Déci-
mals decreafes their Value, fo Divifion of Decimals inicreafes the
Value, contrary in both Cafes to the Nature of Integers,

This laft Example is the fame as if it were required to divide

15 Shillings by Three-pence, the Quotient will be found to be
60 Pounds. Multiplication will make it appear.

For if you multiply 3d. or .0125, the Decimal of 3d. (one
Pound being the Integer) by 60. Pounds, the Quotient will be
.75 Pounds, or 15 Shillings, as you may fee by the Work.

0125
6o

7500 = 15§ Shillings.

Example IV, and V.

Where the Dividend is an Integer, and the Divifor 2 Decimal,
it will fometimes produce a mixt Number, and fometimes not.

Firft, Divide 1425.0 by .6252
.6252)1425.0{22792706
1240 4
17460
12504

49560
43764

57960
56268

16920
12504

44160
43764

39600
37512

Ad infinitum 2088
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Nite, Before Divifion can well be made, you muft add a Cy-
pher to the Dividend as you proceed in the Work ; you muft
a!fo add Cyphers to each Remainder. But if you requie only
the integral Part of the Quotient, you may prefix as many Cy-
phers to your Dividend at firft, as your Divifor confifts of, and
the Quotient will be Integers: But when decimal Parts are re-
quired, you muft count every Cypher to your Dividend you pre-
fix to your Remainders, and point your Quotient aecordingly.

Secondly, Divide 5. by .25

See the Wark.

+25)5.00(20. Anfwer, .
50

o

; Example V1.

Where the Dividend is mixt, and the Divifor a Decimal,
Divide 529.125, by .425

See the Work.

+425)529.125(1245. the Quotient; Anf.
425+

1041
850

1912
1700

2125
2125

Example VII.
Let it be required to divide .04 by. 6.

H See
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See the Work.

6).040(666, .
36

40

36
40
36

4 would ftill remain, which fhews

it to be an imperfe&t Decimal.

Note 1, When any decimal Fraction, or mixt Number is to
be divided by an Unit with any Number of Cyphers annexed,
you muft remove the Separatrix fo many Places towards the Left-
hand, as there are Cyphers annexed to the Unit,

Soif 17.28 was given to be divided by an Unit.

10. 1.728
100. 1728

By p1000. Y TheQuotient will bey .01728
10000. .co1728
100000. .0001728

By the foregoing Examples it may be obferved, that if the
Dividend be greater than the Divifor, the Quotient will either be
an Integer, or a mixt Number; but if the Divifor be greater,

the Quotient will be a Decimal,

2. Multiplication and Divifion in Decimals, as in Integers,
interchangeably prove each other.

3. To prove Multiplication, the Produét divided by the Mul-
tiplicr, quotesthe Multiplicand. And,

4. To prove Divifion, the Quotient multiplied by the Divifor,
produces the Dividend ; or by the Dividend, preduceth the Di-

vifer,

5. Before
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5. Before this Rule is clofed, I'll beg Leave to recommend to
the Learner, the Solution of two excellent Problems, which,
perhaps, may be of great Ufe to him.

The ficft is, Having a Multiplicator to find the Divifor, divide
an Unit with Cyphers by the Multiplicator, and the Quoticnt
will be the Divifor fought.

Example.

What Divifor is that, by which-dividing 7315, fhall give 2
Quotient equal to the Produét of the fame Number multiplied
by that Number.

See the Work.

7315 125.)1.000).008)7315(914375
12§ 1000 78"
36575 o 11
14630 8
7315 e
SRR i 35
914375 32
Here you may obferve, that the Predut and 30
uotient are the fame. 24
6o
56
40
40

The fecond is, having the Divifor to find the Multiplicator :
This is the Reverfe of the former, for if you divide Unity with
Cyphers annexed, by the given Divifor, the Quotient will be the
Multiplicator fought.

Exampie.
What Multiplicator is that, by which multiplying 7315, fhall
give a Produ&t equal to the Quotient of the fame Number di-

vided by .c08?
H 2 S
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See the Work.

:008)1.00(125 Anfwer, the Multiplicator.
8

e

20

Reduétion in Decimals.

Y Reduction, we find the Decimal of any fraftional Part
of Coin, Weight, Meafure, &, and, on the contrary.

reduce any decimal Fraion, to its equivalent fraional Parts of
Coin, Weight, Meafure, ¢3¢,

PROPOSITION 1.

Any vulgar Fraftion given, to reduce the fame into a decimal
Fraction of equal Value.

To perform which, you muft add a competent Number of
Cyphers to the Numerator, and divide by the Denominator, the
Quotient is the decimal Fraction required.

Example 1.

Let it be required to find the decimal Fra&ion of 35 alfo x,
and 1.

See the Work,

4)3.0(.75 Anlwer 4)1.00(.25 Anfwer 2.)1.0(.5 Anf.
i0

o
28

s T

20 20
20 20

- —
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Note, The Diretions given in Djvifion, muft be obferved,
and the Work will be eafy.

Example 11,
Reduce § into a decimal Fra&ion.

See the Work,
8.)1.3(.125 Anfwer,

20

16
40
40

Example 1.
Reduce g. Pence, into the decimal Fration of a Shilling,

See the Work.

12)9.0(.75 Shillings.
84

6o
6o

RULE
Divide the given Number, by the integral Parts of the re-
quired Decimal reduced to the fame Denomination, and the
Quotient is the Anfwer required.

Suppofe the foregoing Queftion was to be reduced to the de-
cimal Fra&tion of a Pound Sterling. Seeing that 240 Pence is

1 goznd, 9 Pence is equal to 3, which reduce as before di-
rected.

See
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See the Work.

240)9.00(.0375 the Decimal required.
7 20
1800
1680

1200
1200

Example 1V.
Reduce rgs. 6d. into the Decimal of a Pound Sterling.

See the Work.

S.
20.)15.5(.775 Facit.
140

150
140

100
100

But the Decimal anfwering any Number of Shillings, may
more readily be found by halving the Shillings given ; fo that
of 1§, is 7. and 1 remains, thatis, 1 Shilling, to which fuppofe
a Cypher annexed, makes 10, the Half thereof is 5, to wit, .78
—Then 6d. is ;$4, which reduced, is .025, to which adding

.75» gives 775, as above.

S.
.75 = 15 Shillings,
o025 ="6 Pc:nce.g
775

Example
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Example V.

Reduce 32 Perches to the decimal Fralion of an Acre, 32
Perches being %3,

See the Work.
160.)32.0(.2 Anfwer.
320

Example VI,
Reduce 136 I Perches, to the decimal Fra&tion of an Acre.

See the Work.

160)136.5(.85325 Anfwer,
1280

8500
800

500

480
400
320

8oo
8o0

Thefe Examples being well confidered and underftood, are
fufficient to reduce any other Meafures, &', fo we will conclude
this Propofition.

PROPIL

To find the Value of a decimal Fration, in the known Parts
of the Integer, as of Coin, Meafure, &. to perform which ob-
ferve the following Rule:

RULE.
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RULE.

Multiply the' Décimal given, by the Number of Parts of the
next inferior Denomination, cutting off as many Figures from
the Product as the given Decimal confifts of ; the Remainder, if
any, multiplied by the next inferior Denomination, cutting off as
before. Thus muft you do uatil the given Decimal be brought
into its loweft Parts, and the Parts fignified by the Decimal,
will be thrown over the Separatrix.

Example 1.

What i the Value of .125 of a Pound Sterling.
20 Shillings in a Pound,
2.500
12 Pence ina Shilling.
6.000
Anfwer 2s. 6d.

Example 11.
What is the Value of .696875 of a Pound Sterling ?

20. Shillings in a Pound.

13-937500 1%
12 Pencein a Shilling

11.250000
4

Facit 135, 111
X.00000

Examp[e I11.

What is the Value of .75 of 'and Acre ?
4. Roods in an Acre.

Facit 3.c0 Roods,
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E.x';.’.‘i.i_f,l'c' 1V.
What is the Vatue of .6275 of an Acre?
4. Roods inan Acrg,

2.5100
A RoE, 40 Poles in a2 Rood,
Facit 0 2 2 _—

wn

(o]
3| =

20.4000 remains lefs than a Pole,
fomething better than .

Exam j‘. le V.

What is the Value of .g8765 of an Acre?

4
3.()5:3'.‘)@

40

Ao R By 28.02400

Facit o 3 38

Thefe Examples are [o eay, that I hope it is needlefs to give
any more in thiy Rule, fince the above, being well underftood,
is fufficient for our Purpofe. [t follows next to fay fomething of
the Rule of Three in Decimals in this Place; but, as the Rule
of Three, or the Single Golden Rule in whole Numbers,
was fufficiently explained before, I think it unneceflary to intro-
duce it, For, feeing the Rule of Three in Decimals, it is the
fame both in working and ftating of the Queftion, as in the
Rule of Three before taught, (Refpect being had to the Rules
in Decimals aforegoing) any Queftion of the Golden Rule,
though confifting of the moft difficult fractional Parts, will be as
eafily folved, as if the Queftion was compofed of Integers only.
I {hall therefore omit it here, and proceed to the Square Root,
for without a competent Knowledge therein, there is no ar-
riving to Perfetion in the Art of Surveying: And, as I am de-
termined to fpare no Pains in rendering this Treatife complete,
1 fhall therefore recommend this neceflary Rule to the Learner,
and then conclude this Chapter.

I Extrac-
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Extraction of the Square Root.

Square is that which is contained under two equal Num-
g bers, and the Root thereof is one of them; fo that
the Way to know the Square Root of any Number, is to dif-
cover or find out a lefler Number, which being multiplied
by, or intoitfelf, fhall produce the Number propounded. As for
Example : Suppofe 49 be a Number given to find the Root
thereof, I fay 7 is the Root of it, becaufe 7 multiplied into itfelf,
viz. 7 Times 7 is 49, the Number given; therefore, the two
equal Numbers that the Square 49 are comprehended under,
are 7 and 7 ; and the Square Number g, is contained unader 3
and 3, which plainly appears in the following great Square :

(8]

—
—— e

3

The above Figure reprefents a great Square, con‘aining g lefler
Squares, any one of which is the Root of the great Square, but
how to difcover this readily, inany Number, is what Iintend to
fhew you next. "T'he Roots of all fquare Numbers under 1c0,
you have in the Mulriplication Table : However, as it is prope:
for you to keep them in your Mind, obferve the Table following :

2 oots
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Roots - |1 | 2T3[4[]5]6]7 (819

Squares [T | 4 | 9 | 16 | 25| 36 | 49 | 64 [ 81

Here you fee the Root of g is 3; the Root of 49 is 7, and fo
of the Reft.

So far as 100 in whole Numbers, your Memory will affift you
to find the Root; but if the Number propofed, whofe Root you
feek, exceed 100, then put a Point over the firft Figure on the
Right-hand, which is the Place of Units, and {o proceed to the
Left-hand ; mifs the fecond Figure, and Point over the third ;
then mifling the fourth, point over the fifth, and fo on (if there
be ever fo many Figuresin the given Number) to the End, point-
ing every other Figure, as you fee here:

129876543

And fo many Points as there are, fo many Figures your Root
will confift of, which is very material to remember: Then be-
gin at the firft Figure on your Left-hand that has a Point over
it, which will always be the firft or fecond Figure, and find
the Root thereof, and when you have found it, or the nigheft
lefs to it, (which you may do by the foregoing Table, or your
own Memory) proceed by the following Directions :

¢ The Root of your firft Period you

¢ Muft place in Quote, if you work true;
¢« Whofe Square from your faid Period then
<¢ You muft fubduét; and to th’ Remain,

¢ Another Period being brought,

¢ You muft divide, as here is taught,

¢ By th’ double of your Quote, but fee

¢ Your Units Place you do leave free;

¢« Which Place will be fupply’d by th’ Square
¢ Of your next quoted Figure there:

« Next multiply, fubtra@, and then

« Repeat your Work unto the End;

¢ And if your Numbers be irrational,

¢ Add Pairs of Cyphers for a Decimal.”

12 Nte,
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Note, Irrational Numbers, are ull fuch Sg whofe Ronts
cannot be difcovered by Art ¢k ékf:.; (neithér in whole Numbers,
nor Fraétions) but ‘on t! ing will flifl remain, there being no Proe
portion (as yet found) betwixt an irrational !

Root,

Number znd its

Lxample.
Let it be required to find the fquare Root of 2 1549,

See the Work.

208849(45
16 -
85)488

4.‘,5

0349

Having pointed it as in the Work, the Root will confift of
three Places.

1. Seek the greateft Root of your firft Period, viz 20, which,
by your Table you wili find to be 4, which place in your Quo-
tient, and the Square thereof, under the 20, your firft Period, and
fubtrat 16 from it, refts 4. This is your firR Work, and is no
more to be repeated.

2. To the Remainder bring down your next Period 88, which
makes 488 for a Dividend, as may be feen in the Work,

3. Double your Quotient mzkes 8, then feek how oft 8 in 48,
(referving the Units Place for the Square of your fought Figure)
and you will find it to be 5, which you muft place in the Quo-
tient, and to the Right-hand of the Divifor alfo, making it
#s, then multiply that 85 by 5, and the Produ& place under

\ "

the new Dividend, as you may fee,

This
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T'his Work is every Time to be repeated.

85)48849(45
425

§07)6349(7
6349

4. Subtralt 425, from 488, refts 63, to which bring down
the third andlaft Period 49, then you will have 6349 for another
new Dividend.

5. Double the Quotient 45 = qo for a new Divifor. Then
fee how oft go, or g in 63, Anfwer 7 Times (ftill referving the
Unit’s Place in the Divifor) which place in the Quotient, and
alfo in the Unit’s Place of the Divifor, making it go7, then mul-
tiplying 9oz by 7, the Produét 6340, place under the laft Divi-
dend, and feeing they are equal, and that nothing remains, by
which it appears that the given Number was a Square rational
Number, and its Rootis 457, which fee.

)208849(457
16 T

85)488
425

907)6349
6349

After this Manner the Square Root of any Number may be
found.

Butif the Number to be extracted has 2 Remainder, and the
Root cannot be got exact; notwithftanding, by adding Cyphexs,
you may come as near the Truth as you pleafe.

Example
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Example 11,

Let it be required to extra® the Square Root of 160, or,
which is the fame Thing, to find the Length of one Side of a
fquare Acre.

See the Work.

N160(12.64g11
I

Having pointed the given Number, and wrought as before di-
rected, you find 12 for your neareft Root, and 16 to remain, to
which you add two Cyphers, and find your next Figure to be 6,
which you muft cut or point off from the reft, as a decimal
Fra&ion; and by adding Pairs of Cyphers to each Remainder,
as below, you increafe it to § Places, which is exaé enough for
any thing; for if Unity were divided into a hundred Thoufand
equal Parts, this Root does not want 2 of thofe Parts ; fince the
Square of 12.64911, is 159.9999837921.

2524)12400(12.64911
10096

25289)230400
227601

2529821)2691900
2529821

remains 162079
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Thus the fquare Root of any mixt Number may be found, the
fraCtional Part firft reduced into even Places of Decimals, or fup-
plied by Cyphers, if need be ; fo if the fquare Rootof 40 (the Poles
in a Rood of Land) were required to 3 Places of Deeimals, the
Work would ftand as here, and the fquare Root would be 6,324.

)40.(6.324
36

k).

L P
! 123)400
369

1262)3100
2524

12644)57600
50576

remains 7024

Thus bave T finithed my firft Chapter, wherein the Learner
will find Arithmetic fufficient to qualify him for furveying. And
if any one be defirous of further Explanations in the foregoing
Rules, let him confult fome Treatife adapted thereto, as Cocker,
Hill, Fifber, &c. and he will be more particularly informed
therein; for my Intention is to be as brief as poffible, until I
come to the Thing propofed, namely, Surveying made com-
pletely eafy.

CHAP.
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Containing fo much Geometry as Surveying re quires.

]

See Plate 1,

GEOMETRICAL DEFINITIONS,
L.

A Point is that which hath no Parts, as A, fig. 1.
I1,

A Line, is a Length without Breadth, not having any com-
menfurable Thicknefs, as AB, fig. 1, and being generated from
a Point, admits of only three Varieties, which follow.

IlL,

A right Line lieth evenly between its Extremes, and is the
fhorteft Diftance between two Points, as the Line AB, being
fhadowed by its Extremes; but if a Point be moved, or carried
in an uniform Motion,and equally diftanced from a certain Point,
it is called a circular Line, as CD ; but if it moves unevenly, to
wit, fome places higher, and others lower, fo that the Extremes
cannot fhadow all the middle Parts thereof, it is then called a

Curve, or compound Line. See fiz. 1.

IV.

The Extremes, Limits, Terms, or Ends of a Line, are

Points.
V.

A Superficies hath Length and Breadth only,

VI, The
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VI.
The Extremes of a plane Superficies, are right Lines,

VIL

An Angle is formed by the Inclination of two Lines, AB and
AC, one towards another, meeting in a Point A, and forming

the Arngle A. fg. 2.
VIII.
And that Point A, is called the angular Point.

IX.

When a right Line AB, ftandeth upon a right Line DC, mak-
ing the Angles CAB and DAB on each fide equal, the Line AB
fo ftanding, is perpendicular to the Line CD upon which it
ftandeth. fy. 3.

X.

Otherwife, if the Line AB, inclined to either C or D, it
would then form both an acute and an obtufe Angle.

XI.
A Right-Angle contains r;;. as DAB in the third Figure.
XII. )
An Acute-Angle lefs than go, as CAB, fy. 4.

XIIL
And an Obtufe- Angle,. more, as DAB. fg. 4.

XIV.
A plane Triangle, is a Figure comprehended under three
right Lines, as ABC. fz. 5.
XV,

There are three Sorts or Kinds of plane Triangles, viz. An
Tfocsles, 2 Scalenum, and an equilateral Triangle. See fig. 6, 7. 8.

K XVI.
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XVI

A Square, isa plane Figure, comprehended under four equal
Right-lines, containing four Right-angles, as ABCD. fi. 9.
XVIL

A Re&-angle, is vulgarly called an oblongs or long Square,
whofe oppofite Sides are equal and parallel, but longer than it is
broad, containing four Right-angles, Se¢ fig. x0.

XVIIIL

A Rhombus, is a Square out of Form, whofe Sides are equal
and parallel, containing no Right- Angle. See fig. 11.

XIX,

A Rhomboides, is a Re&-angle out of Form, whofe oppefite
Sides are equal and parallel, but longer than itis broad, contain-

ing no Right-angle. See fig. 12.
XX.
All other four-fided Figures, are called Trapeziums. fig. 13.

XXIL

A Diagonal Line, is a Right-line drawn from or between the
oppofite Angles in all quadrangle Figures, as the Line L. G.

fig. 28.
XXII.

Multangular, multilateral, and polygonical Figures, are fuch as
are comprehended under many Lines. fig. 14.

A Circle, is a plain Figure comprehended under one Line,
called a Periphery, or Circumference, into which all Right-lines
drawn from a Point within the Circle, are equal. fig. 15.

XXIII.,
And that Point is called the Centre of the Circle, as A, fig. 15.

XXV-
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XXIV.

The Diameter of a Circle, is a Right-line pafling through the
Centre, and terminated on both Sides by the Periphery, as CB.

fiz. 15.
: XXV,

A Semi-circle, is that Part of Circle that is comprehended
under the Diameter, as CFB. fg. 15.

| XXVI.
A Quadrant is the fourth Part of a Circle, or go Degrees, as
CFA. fig. 15.
XXVIL.

An Arch of a €ircle, is any Part of the Periphery, as EB in
the fame Figure.

Geometrical Problems.

PROBLEMI

I O bife& a given Line into two equal Parts.

Example.

Suppofe the given Lins be AB, fig. 16, itis required to bife&
the fame.

Open the Compafles, or Dividers, to any thing more than
half the given Line, and then with one Leg or Foot in the Point
B, defcribe the Arch De, above the Line AB, and alfo below
it; then fhift your Dividers, and, with one Leg in the Point A,
defcribe two Arches with the fame Extent as before, that fhall

K 2 crofs
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7/

crofs or interfet the two former Arches in the Poiats F and C,
from which draw a Line, and it will bifect the Line AB in the
Middle thereof. fiz. 16.

P YK E, Il
To erect a Perpendicular at the End of a given Line.

Example.
Let DC, fiz. 17, be the Line, and at the Point C, it isre-
quired to erect the Perpendicular CB.

Open the Compafles to any ordinary Extent, and fetting one
Foot in the Point C, let the other fall at Pleafure (its not material
where) above the faid Line DC, as at the Point 0; then, without
altering the Extent of the Compafles, one Foot being in the
Point o, defcribe the Arch L, and alfo an other Areh that will
crofs the Line DC in [; point the Interfection, then laya Ruler
to the Point [ and o, ar.d draw the pricked Line IG. Laftly,
from the Point C, through the [nterfe&tion G, draw the Line
CGB, whichwill be perpendicular to the Line DC,

P R OB, 1l

To ereét a Perpendicular at a Point in a given Line.

Example.

The Line given is AB, fiz. 18, and at the Point F, it is re-
quired to eret a Line wnu.h fhall be perpendicular to AB.

Opcn the (,ompdﬂ'es to any convenient Width, fetting one
Foot in the given Point F, with the other make a Mark in the
Line AB, as at EE, then “take up your Compafles and open them
fomething wider than before, fixing one Foot in either of thefe
Points E, defcribe an Arch above the Line ; then remove your Com-
pafles to the other Point with the fame Extent, and defcribe an
Arch that fhall interfect the former Arch, through the Point of
Interfetion and the given Point F, draw a Line, and it will be
perpendigular to the given Line AB.

DOREO B,
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Rl AN

To let fall a Perpendicular from a Point that is not in a given

Line.

Uy

E ,\'rrm_ﬁ[e.

The given Lineis AB, fiz. 19, and the Point is at C, from
which it is required to let fall the Line C, that fhall be perpen-
dicular to AB.

In the given Point C, fet one Foot of the Compafles, and.
with the other Foot deferibe an Arch that fhall crofs the Line
AR, in the Point cand ¢, and, by the firft Problem, bifeét the
Diftance between ¢ and ¢, through which Point of Bifection,
and the Point ¢, draw a Line, and it will be perpendicular to
the given Line AB.

AR BN S

To draw a Line parallel to a given Line, through a Point
given.
Exazri‘h/e.

AB, fig. 20, is the given Line, and it is required to draw the
Line CD, through the Point E, that fhall be parallel to the
Line AB.

From any Part of the Line AB, (fuppofe at F) take the Dil-
tance in the Compafles between F and B, then fetting one Foot
in the Point E, with the Diftance FB, defcribe the Arch GG ;
then take in your Compafles the Diftance between F and E, and
fetting one Foot in the Point B, crofs the Arch GG, in the Point
i, through which, and the Point E, draw the Line CD, and it
will be parallel to AB.

N. B. There are feveral other Ways to draw parallel Lines,
but none fo correct as the above.

The foregoing Problems come in continual Ufe and Pra&ice in
any thing that relates to planning, and therefore ought to be
ready to, and well underftood by, every Learner, fince very
little can be performed in the following emblematical Sehemes,
without having Recourfe to one or more of thefe five preceding.

PROB.
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2 ROB V.

To make a Triangle of three given Lines, provided any two
taken together be greater than the third. 22 Euclid, Book 1.

Suppofe the given Lines were 6, 7, and 8. See fig.21.

ExPLANATION.

To conftruét this, or any triangular Figure (when three Sides
are given) you muft firft draw a Line with Scale and Compaffes
parallel to your Breaft, and lay thereon one of your given
Lines, asfrom A to B.

Secondly, Take in your Compafles another given Side, and
fixing one Foot in A, defcribe an Arch above the Line; then
remove your Compafles to the Point B, with the Extent of the
third given Line, defcribe an Arch that fhall interfect the former
in the Point C. And,

Laftly, Draw Lines from A to C, and fiom B. to C. fo fhall
you have the Triangle conftructed.

P R OB VI
To make a Geometrical Square.

Suppofe AB, fiz. 22, be a Line given, and it is required to
conftru& a Square whofe Side fhall be equal to the Line AB,

CoNSTRUCTION,

Firft, Draw a Line equal to the given Line, as from A to
B; at the Point B, by Prob. 1I. erett the Perpendicular BC,
making BC equal to AB ; then with one Foot of your Com-
pafles in A, with the Diftance AB, defcribe the Arch D. Se-
condly, with the fame Extent in your Compafles as before, and
ene Foot in C, defcribe an Arch that fhall interfe& the former
Arch in the Point D. And laftly, draw Lines from the Point
D, to A and C, and the Square is compleated.

P R O B.
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P ROB. VL
To make a Re&-angle, or Long-fquare.
This Problem is not much unlike the former; admit then,
that two Lines be given, viz. 3 and 6, and it be required to
make a Ret-angle of them.

CoNsTRUCTION.

Firft, Lay down the longeft Line, to wit, 6, and at the end
thereof, wiz, B, erect the perpendicular Line BC, by Prob. 1I.
equal to 3 (your fhorteft Line) then placing one Foot of your
Compafles in C, with the Diftance AB, or 6, defcribe an Arch,
then remove your Dividers, and placing one Foot in A, with
the Diftance BC, or 3, defcribe another Arch that fhall interfect
the former in the Point D. And laftly, draw Lines from D to
A and C, which forms the Re&-angle ABCD.

ol B B D 4

To conftruct or make a Rhombus, or an equilateral Paral-
lelogram.
Example.
Let it be required to make a Rhombus whofe Sides fhall be
equal to the Line AB. f. 24.

CoNsTRUCTION.

Firft, make an Angle at A or B (by Def. 7, fig. 2.) it is not
material how fmall or great the Angle is; and make the Line BC,
equal to AB, then placing one Foot of your Compafles in C,
with the Diftance CB, defcribe an Arch, and with the fame Ex-
tent place one Foot of the Compafles in the Point A, defcribe
another Arch that fhall interfe@ the former Arch in the Point
D, and draw Lines from D. to A, and it is done.

PR O 'R X,
To make a Rhomboides, or a Rec-angle out of Form. The
Conftruction of this Figure, differs but little from Problem
the IXth.

Let then the Lines AB, and CD, fig. 25, be given to con-
ftitute 2 Rhomboides,
Cox-
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CoNsSTRUCTION,
Firft lay down AB, and at the End thereof make an obtufe
Angle at Pleafure, by drawing a Line — DC, then proceed as
you were directed in Problem VILL

PRO B. X
To conftru® a quadrilateral Figure, containing one obtufe,
one acute, and two right Angles, three Lines only being given,
viz. the Bafe and the two Perpendiculars, which contain the
Right-angles. :
Example.

Let the Lines given be 2, 3, and 4, fir. 26, and it be required,
with them, to conftruét a quadrilateral, or four-fided Figure,
together with a fourth unknown Line.

ConsTRUCTION.

Let the Line AB be laid down equal to the given Line 4, and
at the Points A and B, eretthe Perpendiculars AD and BC, by
the fecond Problem, making AD equal to the Line 2, and BC
equal to 3 ; and laftly draw a Line from D to C, and it is done.

PR O R XL
To conftru& a Trapezium two different Ways.

Firft, with four given Lines, viz. 3, 4, §, 6, the Sides of
the Trapezium.

Secondly, with three given Lines, viz. the Diagonal and the
two Perpendiculars.
The firft Way.
Let it be required to make a Trapezium of the four following
Lines. fig. 27.
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CoNSTRUCTION.

Firft, lay down any one of the Lines from A to B, fuppole
the Line 6, then, at the Point B, make an acute Angle at Plea-
fure, by drawing the Line BL, equal to the Line §; then plac-
ing one Foot of your Compafles in the Point L, with the Dif-
tance of the Line 4, defcribe the Arch an; ke up your Com-
pafles and place one Foot in the Point A, with the Diftance of
the Line 3, defcribe another Arch that fhall interfe& the former
in the Point O ; draw the Lines AO, and LO, and it compleats
the Trapezium AB LO.

Note, A Trapezium made after; or by this Methody may be

varioufly or diffcrently repréfented, provided the Angles are not
given.

By the foregoing Meéthod of conftruting or planning 2 T'ra-
pezium, the Learner (if he chufes to make Experiments) will
find, that not only the Form thereof will each Time change,
but the Area differ alfo ; though, notwithftanding, fome modern

Authors are pleafed to affirny that the Area would be unalterably
the fame,

However probable this Affertion may appear to fome, I will
not pretend to fay, but fhal! bey Leave to obferve what is univer-
fally granted; viz. any geometrical Square is allowed to be more
{pacious than a Rhombus conftruéted upon the fame Bafe ; and
differs therefrom more or lefs, according as the Angles in 2 Rhom-
bus are more or lefs acute or obtufe. Hence it follows, that the
remoter the feveral Angles (in any quadrilateral Figure) are from
90 Degrees, the Areas of all fuch decreafe more and more ; and
the nearer each Angle in 2 Trapezium is to a right one, the
greater the Area thereof; therefore the Area of all fuch Figures

increafeth or decrealeth, according as the Angles are therein
more or lefs acute. €, E, D.

But to prevent all fuch Confequences, the Dimenfions of a
Trapezium muft be particularly taken, and entered as follows:

L Method
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Mezthod the Second.
Placed in Figures thus: See fig. 28.

o no. Breadth.
2 Left-hand.

4 Right-hand.
o no Breadth.

At

O RO

In Words thus:

Firft, At the Beginning, that is no Length, it is no Breadt™
Secondly, at 4, itis 2 on the Left-hand. Thirdly, at 6, (th3
is'upon the Diagonal)it is 4 to the Right-hand, ~And Jaftly,
9, it is nothing, to wit, no Breadth. From thefe Dimenfion*:
a Trapezium may be conftru@ed with Expedition and Corrett?
nefs, without regarding the Angles, which muft be confider®
in the firft Method, otherwife the Refult will admit of unlimit®
Variety.

CoNsTRUCTION.

Firft, At Pleafure draw a Line with your Compafles, and 13y

thereon your Diagonal IG = o,

Secondly, At 4, or 7, (your Diagonal being perpendicular £
your Breaft, or how you will, upon the Left-hand Side lay dow?
the Perpendicular n £ — 2 ; and at 6, or m, lay down the Per=
pendicular 4 = m P, to the Right-hand.

Laftly, join the Points IE, EG, GP, and PI, together, 41
it is dones : ’

_ Notey The above Dimenfions are more briefly entered,

(4] Q
! 2 L. Hand.
Thus: ¢ 4 R Hand,
9 e]

This Method faves much trouble in Writing, though a8 fullf
exprefled. Thus
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Thus have I given my Reader a Defcription of fuch right-
lined geometrical Iigures as are neceflary to be underftood, be-
fore he can (with any Grounds of Certainty) enter'the Fields, it
order to pra&ife which, I propofe fhall be the Subjett of the
fucceeding Chapter; but, in the mean Time, muft intreat the
Learner to advance no farther herein, until he be expert and
ready in conftruéling all the foregoing Problems ; otherways his
Hopes of becoming 2 compleat Meafurer will moft certainly be
fruftrated, fecing he learns by Halves, and therefore can have
but an imperfeét Idea, ora confufed Notion thereof 5 for, asin
common Arithmetic, fo in all the Branches of the Mathematics,
comparatively fpeaking, for whoever is a Stranger to Multipli-
ation, of courfe muft be a Stranger to the next fucceeding Rule
(Divifion) alfo.

I hope the above Hint will have the defired Effe& upon all thofe
that would reap any Benefit from this Book.

Ls CHAPZ




GEODASIA Improved.

Gl e Py il

Confaining the Nature of long and fuperficial Meafure,
the Chain deferibed ; with ufeful Direitions and
Cautrons to young Praétitjoners in the Fields, &c,

EECTION &
Of MEASURE

N D firft of Long- Meafure, which is either Inches, Feet,
7 Y ards, Perches, or Chains, ¢z, A rable of whatis ne-
ceflary you have in the Introduétion. But as Land is generally
meafured by Chains, I fhall chicfly infift upon, and recommend
that Inftrument, it being not on'y mott in Ufe among Surveyors,
but alfo the very beft tor fuch like Purpofes; though there are
feveral Sorts of Wheels, or Machines, lately conftruéted to
meafure [.and, as weil as Diltances: However corre& thofe
Wheels may feem to the Gentlemen that encourage them (with
regard to Surveying) I will not pretend to fay, but fhall appeal
firtt to any Farmer in Great- Britain, whether it is poffible for
fuch Wheels, in meafuring plow’d Land wherein the Ridges are
very high, and Furrows deep, (fuch as I have often met with in
Jow and wet Lands) to alcertain the true Length and Breadth
thereof, ,exclufive of the Errors that will unavoidably occur
when the Bounds are irregdiar. I dare affirm, that any fuch
Mchine, in fomeuneven Ground, would meafure a Field to 13
or 14 Acres, that is no more than 10. Dl grant you, that the
meafuring W heel is exceeding ready, and indifferently exa&t in
meafurine Rozads thar are horizontal (though fuch are not often
met with) to which Purpofe alone it is prcperly adapted ; wherein
if 1t fhould (as molft certainly it does) make fome Lines longer
(by reafon of the Earth’s uneven Surface) than others, the Con-
fequence
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{equence is trifling in Comparifon to what a Tenant muft fuffer
who pays a great Rent for Land (the Wheel meafured to him)
which he hath not.

There are fevera! Sorts of Chains, as a four Pole, a two Pole,
and a one Pole Chain, €. but that which I would recommend
as the moft expeditious, is the four Pole Chain; it is univcrfa]ly
allowed to be preferable to all others, being decimally divided
into 100 Links, but the Length of the Link differs accordmg
to the eftablithed Mealure of the feveral refpeétive Counties
wherein it is ufed : For inflance, in England the Statute Chain
(commonly called Gunter’s) contains 22 Yards, divided into
100 Links, each Link 7 22, Inches; and though this Chain is
by Law eftablithed the St:lnd.u’d for Englith Meafurement, not-
withftanding, there are other four Pole Chains adapted refpective-
ly to the cuftomar y Meafure of feveral Counties therein, to wit,
in Chefbire the Chain is 32 Yards divided into 100 Links. In
fome Parts of England tne Chain is 24 Yards; and in other
Parts the Chain is 28 Yards, each divided into 100 Links ; and
though the above Chains all differin Length, the Refult of thear
ru.)c&m Dimenfion, is cornmonly reduced to the Statute-
Mealure of Great-Britain, when the Dimenfions are thercin
taken, namely, 5 % Yards, one Pole or Perch; four Poles one
Chain, as above.

Hw CHAINS are marked.

Chains are differently divided by Marks for the more ready

eckoning the Links thereof ; fome are marked with Brafs Rings,
ntlkrs with fmall Plates of Brafs, at 10, 20, 30, 4§, and 50
Links; the Middle of the Chain, the other Halt, or Part of the
Chain, is marked in like Manner, fo that either End may go
frft, Some are marked at 25, &', &

Plarometry,
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Planometry, or Superficial Meafure,

Y the Definition of a Superficies, it appears to have Length
B and Breadth only, without any commenfurable Thicknefs ;
and therefore, to find the Area of all fuperficial Spaces (whether
comprehended under curved, circular, eor right-lined Extremes
or Boundaries) is the Point in Queftion. “And, in order to
effect this, though the Space or Superficies be ever fo irregular,
it muft be reduced to a Number of fmall Squares (according to
the Tenor of the Cafe) as a fquare Foot, Pole or Chain, &,
and the Contents of all fuch Superficies are known when the
Number of the Squares it containeth are difcovered,

As for Example : Suppofe ABCD was a fquare Piece of Land,
and the Sidc AB thereof, was 4 Poles, or 1 Chain; I fay that
Piece of Land contains 16 fquare Perches, as appears in the fol-
lowing Figure, every fmall Square being one Perch or Pole, that
15, having a Pole or Perch for its Length, and alfo for its Breadth.

D ' : : K

T B LIS

A bkl o B

Now Land, with regard to the general or common Meafure,
is furveyed and returned in Acres, Roods and Poles, or Perches.
An Acre contains 160 fquare Perches, fuch as the above little
Squares, and therefore it is not material in what Form the Acre
lies, provided it contains juft 160 Perches, a5 ina re&-a:;)gular

aral-
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Parallelogram, 16 Perches long, and 10 broad, contains an
Acre; alfo 20 long and 8 broad, and 40 long, and 4 broad,
contain an Acre; by which itappears, that havmg the Length
of any Field, you may readily find the Breadth for an Acre, or
any other Quantity, thus: Divide the given Qxan'my of Land,
by the Length of the Field, and the Quotient will be the ‘true
Breadth for fuch a Quantity,

Example.

Suppofe it were required to find the Breadth of an Acre, or
any other Quantity, in a Field whofe Length is 13 Chains, 56
Links ; the Anfwer would be nearly 74 Links. = See the Table,
Chap. V111, Part 1.

SoEC T, S

Of ME ASURE.

HAvingintroduccd the Chain, I ﬂmall_, in this Place, give fome
neceffary Diretions how to ufe it in meafuring Lines.

Let the Chain-Leader be provided with ten fmall Arrows about
2 Foot long ; though ten fmall Wire Pins (made fharp at one
End, to enter the Ground readily, and a Noofe at the other
End, to which a fmall Picce of red Cloth fhould be faftened,
that it may thereby be more ealily found in Grafs, &e. ) would
be much better in many Refpects: Let them be ten Inches long,
and let him that follows the Chain, fee that the Leader always
puts_down his Arrow perpendicular, and in a dire® Line with
the Objec he is going to, or bound for, which he may do by
making him, at the End of every Chain (before he puts down
the Arrow) cover or intercept the Mark he is going to; for if he
{werves from a right Line, it will makes the Diftance longer than

it redlly is, a right Line being the fhorteft Diftance between two
Points,

The Chain-Leader, and Follower cannot be two careful in
reckoning their Arrows to each other at the End of every Line,
and every Change; that is to fay, the Meafurer, or Chain-
Follower, muft count ten Arrows to the Leader at the End of
every Change ; but if any thould be miffing, it is impoffible to
know who loftit, and therefore they mult not only go back and

find
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find the loft Arrow or Arrows, but alfo meafure the fame Lise
over again,

Mr. Fobn Love, in his Treatife, vety juftly obferves the dan-~
gcrous Confequence of fuch Miftakes, thus: * Be fure that they

¢ whe carry the Chain, miftake not a Chain either over or
¢ under, for if they fhould, the Error would be very confi-
¢ derable; as fuppofe you were to meafure a Field that you
¢ you knew to be exactly fquare (rhough fuch is feldem met with}
¢ and therefore need meafure but one Swde of it; if the Chain-
¢ Carriers fhould mifiake but one Chain, and tell you the Side
% was but 9 Chains, when it was really 10, you would make
¢ of the Field but 8 Acres and 16 Perches, when it theuld be
¢ 1o Acres juft: Andif info fmall a Line fo great an Error
¢ does arife, what may be in a greater you may cah Iy imagine,”
But to prevent all fuch Miftakes, lct him that leads  the Lha:n,
take all the Arrows in his Left-hand, ard the Chain upon the
two firft Fingers of his Right-hand ; then et him take on¢ of the
Arrows into his Right-hand with the Chain, and proceed to the
Place direted ; and at the End of the Chain let him ftick the
Arrow down he held in his Righi-hand, and take another out
of his Left hand; thus proceed until all the Arrows aré done ;
then the Meafurer, or Chain-Follower muft carefully count the
Arrows to the Leader, and if the Line be any longer, proceed
as above directed, always remembering the Changes you have
in each Line, and at every Change count the Arrows, as above
directed. If it be Roads you meafure, note, that 8o Statute
Chains, make 1 Mile,

S ECT. Ak

Direétions and Cautions to Chain- Followers, and young Prafiitioners
in the Fields.

FIRST, Upon the Chain-Follower depends all the Care of

meafuring, remarking, and noting down Dimenfions, &%¢.
&'c. and therefore it abfolutely behoves every one that would be a
Surveyor, to be not only particularly careful in his Enmes, and
correct in his Dimenfions, but alfo very circumfpe& in his Ob-
fervations, with regard to the Situation of Buildings, Timber.
Water
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Water-ponds, Brooks and Dingles; whereby he may draw a
perfect Plan from the Ficld-Notes, if required, when in his
Chamber : And that all feeming Difficulties herein may be re-
moved, 1 have recommended, in the following Chapter, fuch a
familiar, eafy Method, as doubtlefs the weakeft Capacity may
immediately comprehend,

Secondly, When the young Pra&itioner enters the Field or
Inclofure that he intends to meafure, let him carefully obferve
thole Hedges or Fences that are next, if they are ftrait, curved,
or circular, and proceed as directed in the fifth Chapter ; always
remembering to leave 2 Mark, at the Beginning, in the Fence or
Hedge, that will appear, if required, at a fufficient Diftance:
Direct your Chain-Leader to obferve the Motion of your Left-
hand, which is to guide him in a right Line, to the Place bound
for, by moving your Hand to the Right or Left; according as he
is wide of the Mark you are goingto; and when you have got
him in a right Line, that is, diretly between you and the Mark,
{toop down inftantly and take up the Arrow that your Foreman
or Leader put down, with the fame Hand that you hold the
Chain in, laying hold of the Atrow clofe to the Ground ; and let
the Chain- Leader ftick down an Arrow at the fame Time that you
take up your's, with the Chain at full Stretch: Obferve (when
you dire€k your Leader, or Chainman, to keep in a right Line
with your Mark) to place your Eye and Chain-Hand directly
over the Arrow that fticks in the Ground ; and as foon as he has
put his Arrow down, let him fix his Eye upon the Mark he is
going to as he moves forward, which will fave you a vaft deal of
Trouble in keeping him ftraight ; for it is not very poffible for
him to fwerve from a right Line, provided he keeps the Mark in
View as he moves forward. In hilly Ground, if the Meafurer
lofes Sight of the Mark he is to go to, he muft fland over
his Arrow, and the Leader mutt turn and move himfelf till
he gets the Meafurer between him and the Mark departed
from.

Thirdly, At your Peril never attempt to draw or form a Ba-
lancing-Line, upon any Confideration whatfoever ;“%¥ it is moft
certainly attended with notorious Errors, notwithftanding fuch
random Work, for Ages paft, has been too much practifed 3
which affords us ome Reafon for the general Difcord amongft
old Pratitionérs,

M Note,
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Nite, A Balancing-Line is either real or imaginary, to wit,
real in the Chamber, and imaginary in the Fields ; in each Cale,
this Line is inftituted by the Practitioner to avoid Trouble, and
confequently Accuracy alfo. See the Explanation thereof in the
laft Article of this Chapter.

Fourthly, Obferve (in the Boundaries of the Eftate you are
to meafure and map) the Hedges and Ditches, that is, to whom
they belong : And here note, that if the Ditch is between the
Field you muft meafure and the Hedge, that Ditch belongs to
the neighbouring Gentleman’s Land, and therefore you muft
allow 4 Feet, or 6 Links, from the quick Roots in the Hedge,
that is to fay, you muft not meafure within 6 Links off the
Hedge ; but if the Hedge is between the Field you are mea-
furing and the Ditch, then it muft be meafured therewith, The
Allowances for Ditches differ in many Countries, viz. fome
allow but 3, fome 4, fome §, and fome 6 Feet; however, I
think 4 Feet fufficient, (except where Lands are joined by
Commonings) for which fee the Directions at the End of the
Chapter. And as for the Hedges and Ditches within the
Eftate, meafure the Ditch to one Field, and the Hedge to the
other, when you are to map.

Fifthly, Let all the Off-fets you take up, be as near the Fence,
and as fmall or narrow, as poffible ; and when (or before) you
begin to take up an Off-fet, remeniber always to look along the
Fence or Hedge that it lies up to, and remark where abouts
in the Fence your firft Perpendicular thould rife to ; and when
you have taken the fame, ftand at the End thereof, and look
again along the Fence where the fecond fhould rife to ; and in
this Manner you muft do at the End of every one that you
ereét. Be careful that you take your Perpendiculars fo, that if
a right Line was drawn from the End of any one, to the next,
that Line would neither include the Neighbour’s Ground, nor
exclude any Part of that you are about to meafure.

Sixthly, See that you don’t go with your Chain into the Fields
to meafure, without a Staff about 5 Feet 4 Inches long, made
fharp at one End to enter the Ground readily ; and a fmall round
Brafs Plate, or Wood, between 5 and 6 Inches Diameter,
fixt on the Top thereof with a Screw, or how you will, If

the
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the Head of your Staff be Brafs, let there be put thereon 4 fmall
Studs at the End of the Diameters: So that if two Lines were
drawn from the oppofite Stud or Points, they would pafs through
the Centre of the Plate, and crofs each other at right Angles.
But if the Head thereof be Wood, two Saw-nicks, a quarter
of an Inch deep in the Board, at right Angles, will anfwer the
fame End. %

The Ufe of the above Staff, is as follows: When chaining in
the Field, if you have Occafion to raife a Perpendicular to any
affigned Point or Corner, your Eye can inform you if you are
near the Place it thould be ; then ftick down your Staff perpendi-
cularly, that is, upright, and fixing one of the Lines that are
thereon, directly over your Chain, and parallel thereto, as it lies on
the Ground ; apply your Eye to the End of the other Line (on
the Staff-head) and looking along the fame, if you perceive the
afligned Point in a dire& Line with that which you look along,
you have found the Place; but if the Mark lies to the Left or
Right, you muft remove your Staff, and place it accordingly.

Having explained the Chain, and Crofs-Staff, it follows next tg
fay fomething of the Field- Book.

S B¢ TRV,
Of the FIELD-BOOK, and Direftions in the Fields, &¢.

Aving now particularly defcribed the Chain, Meafuring-pins,

Crofs ftaff, &'c. I propofe here to thew how to prepare the
Field-Book, and alfo the Method of entering the Field Notes
or Dimenfions, with all imaginable Exa&nefs, by a Pen, and
not with black or red Pencils, left the fame fhould be effaced
by the rubbing of the Leaves, which often happens,

Firfl, Of the Ficld-Book,

1. Let your Field-Book refemble that of a common Pocket-
one, with a Clafp on one Side of the Cover; which, when you
have made an Entry, being placed between the Leaves, the Book
may be returned to the Pocket, without Obliteration,

M 2. 2. Each
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go

2. Each Page therein muft be divided into two equal Parts
or Columns, by a black Line; and if you are to map the Field
which you are about to meafure, let the firlt Column in each
Page, have wrote on the Top thereof, the Field’s Name; un-
der which the Dimenfions of the fame muft be inferted, as
hereafter : The Right-hand Column muft be referved to contain
neceflary Remarks, which frequently occur, fuch as Timber,
Ponds, Pits, Plantations, Buildings, Gates, and Styles; toge-
ther with the Bearing of remote Objelts remarkable, as Steeples,
Windmills, Towns, Cities, {&c, which being properly repre-
fented (if Room permit) in 2 Map, will be an additional Em-
bellilhment thereto. But if the Land which you are about to
meafure, is not to be mapped, then there will be no Neceflity
for appropriating the Right-hand Column to any fuch Remarks.

ORSERVATIONS.
1. Remember to exprefs therein the Owner's Name, &7 of

the Eftate that you are to furvey, thus:

' Dimenfions of an Eftate (Demefne or Manor, &) in the

Parifh of————, in the County of——— belonging to C
D -, Efg; and now held by ——M——— Here mention

the T'enant or Tenants Names, if more than one; and where
you begin, enter the Tenamt’s Name above your Dimenfions ;
dofo in cach diftin& Tenement.

2. The Reader will find the Form of this Book claims the
Prefererce to all others ufed in this Science; as it is not only
plain and concife, but abfolutely compleat alfo, and is intirely
new to any thing of the Kind ever attempted before. However,

¢ of
I am not infenfible, that there are fcarcely three Surveyors in the
Kingdom that have exaltly the fame Method of entering their
Field Notes : Some that [ have feen were not only intrieate, but
confufed alfo; whillt others were both numerous, tedious, and
fuli of writing, which induces me to recommend to Pradtice,
the U'e of the following Form, as it is peculiarly adapted to Di-
menfions taken by the Chain,
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The FORM ofa FIELD-BOOK,

Fobn Ancker’s holding REMARKS.
A Pond of Water on 6 Chains,
Dairy- Field. Right-hand Perpendicular.
15 Timber Trees on South -
SQllth OE'{Ct, &e. Side Da;'ry-F;'l[d’ cqual Diﬂ:.\.
tance. ’
At i ¢]
3.67 17 | Thusexprefled, 15 T.T. eq. D.
4 0 ———————— 1.62 ‘
7-84 74 Note, If you would diftin-

guith the Timber, you may
: obferve the following Charac-
Eaft Off-fet, e ters, iz,

Noate, This Method of enter- | a — Afh, A, large Afh.

tering Dimenfions, fhall be more | o — fmall Oak : O, large ditto.

fully explained in a proper | p— poplar, &e.

Place.
A few Days Practice in the

Fields will render fuch Remarks

both familiar and eafy.

More Direétions to young Praétitioners in the Fields.

Firft, In meafuring by the Chain only, or taking exaétly the
Dimenfions of any Field, or enclofed Piece of Ground, it is
moft methodical to begin at fome remarkable Place, viz. Houfe,
Gate, Style, Tree, &¢c. and for want of fuch, fix a Mark at
your ftarting Place, as direéted in the firft Setion of this Chap-
ter ; and from thence proceed orderly according to the Situation
of the Field, wiz. If a four-fided irregular Field, firft firaighten
the Boundaries thereof, by taking up the Off-fets, as hereafter
taught; and the Body of the Field youmay take up ina Trape-
zium, or Re&t-angle, whichever feems convenient.

Secondly, It is not material in -meafuring with the Chain,
whether you go to the Right-hand or Left, that is to fay, with
or againit the Sun.

Thirdlys
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Thirdly, It will not be amifs for the young Tyro (Perc he is
perfect in Field Practice) at his Entranee into the Field, to
obferve, if poflible, its Form, and with a Pen or Pencil draw
(at Adventure) a Figure that may fomewhat refemble the fame,
which will enable him to plan, when in his Chamber, the
Dimenfions thereof with lefs Hefitation : But when he is ready
in the praftical Part of Surveying, fuch Delineations will be
unneceflary,

Fourthly, When you are accidentally obftructed in meafuring
any Line by the Interpofition of Pits, {;onds, or any thing elfe,
you may, at the Brink of the Pond, or Pit, ftretch the Chain
to the Right or Left (which ever is moft convenient) at right
Angles to the Line you are meafuring ; and at the End of that
Chain,” &c. you may proceed parallel to your firft Line, until
you are paft the Pond ; then one Chain, &ec. atright Angles, of
the Side the Pond lies, will bring you in a Direion with your
firft Line.

Fifthly, When the Field contains a great Number of Sides
and Angles, and being bounded on one Side by a Brook, or
River, your firft Care muft be to ftreighten the Hedgcs, Brook,
&c. as direfted in Chapter VI and VII, then meafure the Body
of the Field as therein direfted, ]

Note, In mapping old Brooks, which generally have num-
berlefs Turnings, and curved Windings, it is extremely difficult
(I might have faid impoflible) to exprefs the fame when taken
from a finall Scale ; notwithftanding, you muft, in taking the
Dimenfions thereof, always be verv particular (fee Example 11,
Chap. VII.) howfoever all Brooks, and whatever Branches of
Rivers which you meet with in your Survey, fhould be ex-
prefled, and particularly where they run into the main River,
provided the Eitate you are meafuring conjoins, or is fituated
near the fame.

Sixthly, If you chufe, you may remark in your Map (pro-
vided the Size of your Vellum will admit thereof) all contiguous
Edifices, i. ¢. Caftles, Halls, Houfes, Mills, Churches, and
Objects of Note; which, if well finithed, will be a great Ad-

§ dition
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dition to its Beauty, to perform which, youhave Dire&ions in
the fecond Part of this Book.

Note, If any thing of the abeve occurs in the Eftate you are
furveying, fee that you neglect not to notify the fame, and place
it in your Map accordingly.

Seventhly, In meafuring a Bafe-line adjoining a Hedge, it
fometimes happens that you are prevented chaining fo near the
fame as you fhould, by the Obftructions of Briars, Thorns,
Pits, Bufhes, or other Things intercepting; in this Cafe you
muft meafure a ftraight Line at fome convenient Diftance pa-
rallel (if you think proper) to the Hedge; and from thence
ere& Perpendiculars to each Turning, (as dire&ted in Problem L.
Chap.V11.) noting the fame down as an Off-fet ; whether on the
Right-hand or Left-hand, it matters not with its Situation, as
fuppofe a South-Eaft Off-fet, Left-hand, (with the Field’s Name
right over it) thus:

Dairy Field,
S.E. Off. L. h,

The Notes in the foregoing Field- Book explained.

Firft, At o, that is, at no Length, itis the firft Perpendicular,
provided you don’t begin in the Corner of the Field, otherways
it would be at o, it is 0, that is to fay, at no Length, to wit,
the Beginning it is no Breadth, &c. This is effeCtually ex-
plained in the following Chapter ; but herein carefully ob-
ferve, that when you come to the Hedge where the Mark is fixt
to which you meafured, if the Ditch be in the Field, fuffer your
Chain- Leader to go no farther than the nearer Side of the Ditch,
elfe allow four Feet, or fix Links, (fee the follwing Seétion) for
a Ditch, the Ditch being the Property of the next Field: And
if it fhould happen, as it often does, that there is not quite a
Chain between the laft Arrow, or Pin, and the Hedge or Ditch
you are to meafure to, let the Chain-Leader fix the Chain End
at the Ditch Side, and hold it there till the Meafurer (laying down
the Chain ftraight) comes to the laft Arrow, and laying Kold of the
Chain thereat, take it up, and count the Links by the Help of
the Brafs Marks before-mentioned, which muft be inferted with

the
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the €hains that the faid Lines meafure to: As for Inftance, fip«
pofe you are ftanding at the laft Arrow, and difcover it to be one,
two, or three Tens, and fome odd Links paft, or more than g0,
which muft be reckoned to 50, and the Sum will make 6o, 70,
or 8o, together with the odd Links.

The like is to be obferved in all other Examples of this Kind
it Chaining: One Day’s Pradtice in the Fields with the Chain,
will render you much more perfeét in counting the odd or furplus
Links, than feveral Pages filled with Explanations thereof,

Secondly, As you are ¢haining your Bafe-line, and a Turn or
Bend in the Hedges appears, which you find directly oppofite to
3 Chains 67 Links; you then meafure with your Staff, being 8
Links in Length, (the Chain lying on the Ground at full Length)
the Diftance between 67 Links and the Corner, being juit 17
Links, which you muft thus enter in Figures: At 3.67 AT
and then proceed with your main Line, and oppofite 4 Chains
go Links, another Turn appears in the Hedge, which you muft
alfo meafure as above direéted, and enter it likewife down thus:
at 4.90 1.62. When ftanding at this laft
Corner, you obferve the Hedge to be ftreight to the End, and
therefore there will be no Necefiity for any more Perpendiculars
till you finifh the Line, and then you take up the laft, viz.

at 7.84 74

Here note, The Word at, is always underftood, but never
exprefled for Brevity fake,

An Off-fet, and bow taken, explained.

Thirdly, An Off-fet is an irregular Space of Land, intercept-
ed between a Bafe Line, and the fubtending Limits of an Inclo-
fure, to every Corner of which, Perpendiculars are, or fhould
be, raifed. See Example the 2d, Chap. V.

Fourthly, The Situation of an Off-fet, refpects the cardinal
or chief Points of the Compafs, by fome called the Mariners
Compafs, i.e. Eaft, Weft, North and South; but when Land
is to be meafured only, and not mapped, there will be no Necef-
fity to regard the Bearing or Plan thereof ; and as there are Num-
bers of Country People whofe Ambition afpire no higher than to
mealure
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fneafure a Field or fo, I therefore would advife all fuch, unlefs
they chufe it, not to burthen their Memory with this Article:
However, for the Edification of the young T'yro whofe Inclina-
tion is fully bent to become a complete Surveyor, 1 fhall endea-
vour to gratify his craving Defires, by a thorough Explanation
of every Thing that appertaims to Field Practice.  And,

Firft of the Compafs, which contains 32 Points with regard to
Navigation, but in Surveying they are reduced to 8, namely, the
4 cardinal or chief Points, as Eaft, Weft, North' and South ;
and four compound, viz. North Eaft, North Weit, South Eaft,
South Weft ; which are abbreviated in the Field- Book, and may
be exprefled by their initial Letters, to wit, E. W, N. 5.
NE. NW. SE. SW. 8¢ Example xfl, Chap. V1.

~ And that thie Learner may not be at a [.ofs, when in the Field,
how to adjudge the Bearing of each Off-fet therein, let him call
that Side of the Field next the Sun’s rifing Eaft, the oppofite Side
will be Weft ; and in chaining from the Weft towards the Eaft,
he’ll have the North on the Left-hand, and South on the Right:
But if he fhould chain any how between the above-mentioned
chief Points, that is to fay, beiween the North and Eaft, (See
the Field O, Example 5th, Chap. V1 ) and an Off-fet fhould oc-
cur on either the Right or Left-hand, that upon the Right will
be a South Eaft one ; and the Left-hand Side muift be called, or
entered, a North Weft Off-fet.  As this Method of Entry with
regard to Off-fets, is moft ufeful and new to any thing hereto-
fore publithed, I fhall beg Leave to be fomething more particular,
fince the Progrefs or Proceeding in the Ficld hath an ablolute
Dependence thereon.

Firft then, When the young Tyro enters a Field, let him ob-
ferve, with Care, the Situation, with regard to the Eatt, Weit,
North or South Sides thereof ; and whatever Lines he meafures
when ftraightening the Sides, or otherwife, he muft enter the
fame as above directed ; i.e. if an Off-fet occurs to the Right or
Left-hand of the Bafe Line, (then in chaining) the Side that
fubtends to the North, is called a North Off-fet ; if the Weft, it
is called a Weft one; if the South, a South one ; and if it fub~
tends any how to the North Weft, it muft be called, or entered
a North-Weft Off-fet, (7. &¢. as already above directed.

N f Sccomﬂ}-(
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Secondly, But if, in his Conjeture of the Field’s Situation,
he fhould vary a Point or two, it is not very material ; however
he muft be careful to correét the Miftake ere he leaves the Field,
or returns a Map thereof, which he may perform thus:

Let him obferve when the Sun is full South, that is, when it
is Noon or Mid-day ; and whatever Line he has taken in the
Fields that points thereto, is a Meridian Line, by which the
Situation may be accurately correéted: But if any of the Lines
be at right Angles therefo, it is then an Eaft and Weft Line, by
which alfo the Meridian is found.

Thirdly, It happens fometimes in hazy Weither, when the
Sun don’t appear, that a Surveyor will be ata Lofs to form an
Idea of the Land’s Situation ; in thofe Cafes an Opportunity muft
be embraced when the Sun fhines at Noon, to obferve what
Hedge or Line points thereto, which when found will be a Me-
ridian Line.

Fourthly, Here note, you’ll have no Occafion to regard the
Variation of the Compals, when you have obtained the Meri-
dian Line by the Help of the Sun.

Note alfo, If you cannot obtain the true Situation by Reafon
of the Sun’s Obfcurity, or otherwife, and a horizontal or dire®
Sun-Dial be ereéted in any Part of the Premifes, the Gnomon,
or Style thereof, always (if truly ere@ed) points to one or
other of the above-mentioned chief or cardinal Points, by which
the true Situation may be found.

Fifthly, An Off-fet upon an Off-fet, is when on a Perpendicular
an Off-fet occurs, in Example 2d, Chap. VII. On the third
Perpendicular to the Brook an Off-fet prefents itfelf, which fee;
and alfo the Method of Entry,

Sixthly, In mountainous or hilly Grounds, meafure the Super-
ficies thereof, and return the fame, being reprefented as fuch in
your Map, as direted hereafter ; but be careful not to encroach
to, or upon the adjacent Inclofures, but fix the Hill or Moun-
tain on its true Foundation, which you may do by the Hc]!p of
pianc
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plane Trigonometry, by taking the Hill’s Altitude. See the fecond
Part of tis Treatife.

Seventhly, If your Orders be to return an Account of the
Timber in th Sugvey, firft plan the Whole; and if you think
proper you may take the Plan into the Fields afterwards, and
note down, with a lead Pencil, not only the Number of Trees
as they grow in the Hedges refpectively, butalfo whatever elfe is
remarkable, as Pits, Ponds, Roughs, Gates, Styles, or any no-
table or remarkable Thing omitted in your Dimenfions, by which
Means you'll have a perfeét Plan to compleat a Map by.

Eighthly, When you have meafured the Timber according to
the Dire&ions given in the Appendix, if the Land is to be fold,
you fhould prefix an Account thereof in fome vacant Place of
your Map; or rather give an Account of the fame upon a Slip
of Paper to your Employer, which will enable him, if necef-
fary, to difpofe of the fame, perhaps, to better Advantage.

Ninthly, If a woody, marfhy, watry, or other inacceflible
Piece of Ground be enclofed on each Side with open and clear
Land, you nced only meafure and plan the circumjacent Land,
and the inclofed will appear. Otherwife fec Problem fl. Chap. X.
Part the firfl.

Tenthly, When you are to furvey a Manor or Lordfhip,
where there are Houfes, Yards, Gardens, Orchards and Folds,
or other fmall Inclofures, it is beft to begin with the large open
Fields ; and if you chufe your mean Line may pafs near the
fame, by which Means you may take up the fame between two
adjacent Perpendiculars ; (See Plate the Second, wherein you’ll find
an Inftance given for your Improvement) for it often happens,
by Reafon of Dunghills, Ponds, Buildings, &c. you cannot
conveniently come at or to them to meafure; but when you
have got the fame between any two Perpendiculars, by taking
up the Off-fets herein after explained, you'll have them repre-
fented in their proper Place.

Eleventhly, And although the Cautions and Dire&tions to
young Pra&itioners now recited, feem to open 2 Sluice to Expla-
nations peculiar to Field Practice, yet, neverthelefs, all the

N2 fuc~
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fucceeding Examples muft he carefully confidered, and duly re
garded, otherwife the young Learner” will find himfelf greatly
deficient whea he comes to real Practice,

Thus, Having compleated the Dimenfio )
Timber, Situation, Woods, Bous, Hills, Rocks, Fountains,
Moors and Marfhes, with every other Material proper to be re-
marked or noticed ; the next Care will be to draw a fair Map of
the Whole, according to the Direétions laid down in the laft
Chapter, Part the firft.

ns, Remarks on

Note, Here follows a few more Dire&ions to young Prac-
titioners in the Fields, very neceflary to be underftood, concern-
ing the Boundaries of Land, and what Breadth js generally al-
lowed for Ditches, &c.

But here obferve, All Countries differ fome little in thefe fol-
lowing Auticles, and confequently the prevailing Law of Cuftom
muft take Place ; neverthelefs, I'hope it will not be taken amifs
tolay down a few Direions whereby the young Learner may he
cnabled to ufe fuch u'il'L‘n'tion.]r}‘ Means as correfponds with the
peculiar Cuftom of each Place - In many Places the Surveyor
meaiures the Boundaries no farther (for their own Eafe) than
where the Quicks are or fhould be planted : 1)l admit this Rule
within the Bounds very proper, otherwife very uncertain.

T ~ . ~ ¥ . 7
Of the Boundaries o Land, and wiqt

Breadth is commonly allowed
for Ditches a joining Commoning, &e.
Yirt, When any Part of the Eftate you are to meafure lies
contiguous or adioining to Forefls. Commons, or wafte Land,
g : 4 ) -
you muft allow four Feet and a Halt, or feven Links, for all
Ditches adjoining thereto; and four Feet between Gentleman
and Gentleman.

excepted) fhould not be meafured upon any Tenant who pays
for his Holding by the Acre. There is no Gentleman will in-
fift upon Payment from a Tenant for Land that is promifcoufly
the

R(cont‘!i)', All Roads, whether private or public (Foot Paths
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ghe Property of the Public: I look upon it as the moft unreafon-
able Thing in Life,

A Tenant to pay for what others poffefs!

(the Cale in Jreland} which undoubtedly is owing to an Error in
the Judgment of the Surveyor. This Miftake, I imagine, has
been firlt introduced in that Country through the Cheapnefs of
Land, perhaps fome hundred Years ago, when good Land was
let at Eichteen pence or two Shillings an. Acre, fo that the
King's Road (as they call ity though in Fai it is the poor Tenants
whe pay for it) pafiing through a Farm, could not amount to an
extraordiary Sum at fo fmall a Trifle per Acre ; but now a-days,
as Land there fets for between 20 and 30 Shillings, it would
be very hard upos a poor Tenant to find the Public a Road
which cofts him yearly, perhaps, fix, eight, ten, or twelve
Pounds. I am pofitively certain, that if every Meafurer in that
Country would reprefent the Unreafonablenefs of the above
Cuftom to the Gentlemen who employ them, the fame would
be immediately redrefled, and that fevere Praflice would be
utterly abolithed, to the great Comfort and Satisfaction of the
poor Pains-taking Tenant, who, perhaps, labours under the
heavy Burden of a Rack-rent, and a helplefs growing Family,
wholte Prayers would undoubtedly attend every Surveyor by whole
interefting Means fuch Grievances were removed,

I would not be underftood, that Roads fhould not be mea-
fured: No, my Intention is foreign to any fuch Thing; for I
would have them meafured and mapped accurately, and returned

as fuch, and not as arable Land, &% which is too often the
Cale.

Thirdly, When the Eftate, or any Part thereof, is bounded
by a River or running Brook, meafure no farther upon the
Tenant than to the Water Side ; but in your Map be careful
to reprefent the Brook, or River, as before-mentioned, (See the
4th Section of this Chapter) and half the Area thereof fhould be
returned with thg Roads, &c. thus: Roads, Brooks, &7c. cone
tains

Fourthly, when the Boundaries are Stone, or Brick Walls,
meafure no farther than the Outfide thereof,

Fifthly,
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Fifthly, %f a Turnpike-Road fhould paGs through any Part of
the Eftate, allow 30 Feet for the Breadth thereof, that is, mea-
fure within five Yards of the Road’s Centre, unlefs the Fence en
either Side proves clofer together, and then you muft meafure up
thereto.

Sixthly, If Moors, Marfhes, Bogs, Heaths, Shallows, Pools
of Water, Shrubs or Rocks, belong to, and adjoin the Eftate,
meafure what is improveable firft; and if any of the rejected
Part will admit of Improvement, meafure and return it as fuch ;
the Remainder fhould appear in your Map as unprofitable
. Ground.

Seventhly, In the Map it will be proper to fhew to whom the
Land belongs that furround the Eftate; which muft likewife be
obferved when taking up the Dimenfions; but if you fhou'd
happen to omit fuch neceffary Remarks in the Field-Book, the
Tenant or Perfon who occupies the Eftate can inform you, by
the Plan, where fuch and fuch a Gentleman’s Land commences,
and alfo how far it continues, which you may accordingly enter
in your Plan as effetually as if you was dire&ed by your Field
Notes. Many more ufeful Direftions might herein be given
with regard to Mapping, but as they don’t relate to Field Prac-
tice, 1 do not think proper to recite them, although there are
Numbers in Great-Britain that pretend to map, who are abfo-
lute Strangers to the Field Occurrences; for the Surveyor draws
the Plan from his Dimenfions, by which any Perfon fkilled in
Drawing may form an accurate Map therefrom.

And laftly, of Balancing- Lines.—Having already obferved that
thofe Lines were either real or imaginary, which fome Praéti-
tioners grofsly fuppofed to give and take equally; however pro-
bable or abfurd this may feem to the unprejudiced Reader, I'il
not pretend to determine, but fhall appeal to the difcretionary
Judgment of the Public.

Of Balancing-Lines in the Fields.

Firft, The Pra&itioner inflitutes thefe Lines to avoid fome
Fatigue in chaining, 7. ¢. when a curved or circular Hedge or
Brook occurs in the Survey, he fixes upon a Place in or near the

Corner or Fence thercof; and then (if not before) muft have Re-
courfe
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courfe to his darling Affiftant £/2imation, by fixing on a Place or
Objeét at the other End of the Fence, within or without the In-
clofure, as his judgmatical Eye directs ; and then fuppofes that if
a right Line was meafured between thefe two Places, it would
crofs the intercepting curvilineal Fence in fuch a Manner, that if
the excluded Land on the one Hand were accurately furveyed,
it would be equal to theincluded Land on the other, to wit, the
Land this randem Balancing-Line meafured which belonged te
the adjaced Field: I would not be underftood in this Place to
affirm, that ALL modern Pra&itioners are guilty of this abomi-
nable, this erroneous Practice; but am afraid too many are.
However, this will readily be granted, #hen once a Man’s Name
is up, he may lie in Bed, comparatively fpeaking of thofe indulgent -
Praétitioners.

Of a Balancing-Line in the Chamber.

Secondly, This is what I term a real Line, it being really drawn
upon Paper. In the 430th Page of Whifton’s Survey, you'll meet
with the Ufe and Application of this iitious Line, defignedly
illuftrated, as I fuppofe, to prejudice the Unlearned.

Alfo, in the Works of our modern Mathematician, the famous
Mr. Hutton very ingenioufly recommends a Horfe- hair to be ap-
plied to the irregular Bounds of an Inclofure when planned ;
by which Means he (Mr. Hutton) aflerts, that the Eye can ac-
curately ‘determine the Equality of all fuch curvilineal Spaces.
I am very forry that this écntleman fhould trace not only the
Footfteps of others, but alfo flip into their Errors too. My
Sincerity to the Public hath induced, or rather prevailed on me
to point out this Sand-bank of Deftruion, where undoubtly
thoufands were hitherto bewildered and loft,

Doubtlefs, the above Remarks will give fome little Difguft to
thofe who have heretofore relied on the Authenticity of antient
and modern Authors. I am not a little concerned that it proved
not the Lot of fome abler Pen-man to explain the Confequence
that muft unavoidably attend fuch guefs Work ; however, [ muft

confefs that all fuch are lefs blameable, than thofe Authors from
whence they learned,

CHADP
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SIS

AL BN

In this Chapter, and the three fuccecdings ones, I have
jven plain eafy Rules and Direétions to meajure
awith the Chain only, and caft up by the Pen, all

Manner of Inclofures ( though bounded with old
Brooks, curved or circular Hedges, &c.) with a
full Defeription of not only the Earth's Superficies,
but alfo Field Occurrences ; with both ufeful and
necefJary Cautions to young Praclitioners therein.

OBSERVATION.

Surface of the Earth, though uncven, is confidered as a
ane: The Meridians (with regard thereto) are fuppofed to be
parallel 5 but it being obvious to the naked Eye that the Super-
ficies of the terraqueous Globe is both irregular and uneven ;
hence arifes the chiefeft Caufe of a Difclofe and a general Dif-
cord, betweenthe Northings and Southings, Eaftings and Weft-
ings, which too frequently attend the Praétice of the Needle :
And yet where is the Practitioner that does not impute thefe Dif-
ferences to either the Imperfeétion of the Needle, the Variation
of the Compafs, or Incorre&tnefs in Chaining, &c. However,
in a proper Place in this Treatife, I fhall endeavour to prove, that
the above-mentioned Differences proceed more from the Un-
evennefs of the Earth’s Surface, than any thing elfe, when Care
be taken in chaining, &¢c. and here fthew plain and eafy

Rules. Firft,

JN furveying of Land by the Help of an Inftrument, the
1
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To meafure and find the Content of any regular Inclofure by the Chain
and Pen.

Having in the laft Chapter obferved, that my Intention was
to avoid all Prolixity, if poffible, that I might thereby prepoffefs
the young Learner in Favour of fo healthy and delightful a Study,
I come now to fhew and teach him how to meafure with the Chain,
and caft up with the Pen, the Dimenfions of any regular Field,
that is to fay, to difcover how many Acres, Roods and Perches,
are contained therein. And firft of

SQUARE FIELDS.

Though fuch are feldom met with; and if by Chance one
meets with an Inclofure, that is, a geometrical Square, yet there
is a Hazard in taking the Dimenfions thereof, and cafting them
up according to that well-known Rule of multiplying the Side
into or by itfelf, and therefore I {hall recommend a more fatisfac-
tory (though perhaps in this Cafe not fo expeditious) a Method :
And thatis, when you come to meafure a Field that is fuppofed te
be fquare, fix your Staff in a Corner thereof; and if the two
next Sides are at right Angles, erecta Perpendicular on one Side,
leaving your Staff in the Corner ftanding; and when you have
meafured the Side, enteritdown, and come back to your Staff;
then meafure the other Side (which if it be a Square, will be
equal to the former) and at the End thereof (if the third Side be
perpendicular to the Bafe or laft meafured Side) meafure its Length
alfo: Now if the Bafe and each of the Perpendiculars “be equal,
the Field is a true Square, otherways not. If fquare, you may
either multiply the Side by itfelf, orcaftitup, as is taught in the
fecond Problem of this Chapter.

PROB L

Let it be required to find the Content of a fquare Piece iof
Land.

N.B. The fuperficial Figures in the four next fucceeding
Chapters, reprefent Inclofures laid down by a Scaleof 40 Statute
Poles, or 10 Chains toan Inch. '

Q Example
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Example. 1.

Let the Figure ABCD, reprefent a fquare Piece of Land, I
demand the Content thereof in Statute Meafure.

D C

A B

Here note, When the Dimenfions of Land (taken by a four-
pole Chain) are caft up, the Refult is either fquare or half
fquare Chains, according as the following Rules dire&®. But if
the Dimenfions were «aken by -a‘one Pole Chain, the Refult
would be fquare ‘or half fquare Poles ; and fo of any other Di-
menfions. :

Firft, When you come into the Field ABCD, make for the
Corner A (though any Corner in the Field would anfwer the
feme End) and there place your Crofs-Staff, by which the Side
AD will be found to ftand or lie perpendicular to AB; then
meafure the Side AD, and you’ll find it to be 16 C.ii8z2 L.
which enter as below ; come back to the Staff, take it up, and
meafure the Side AB, which you'll find tobe 16 C. 82 L. Alfos
laftly, fix your Sraff in ‘the Corner'B, and you’ll find thas the
Side BC is likewife perpendicular to AB, which being chained,
will be found to agree with the formers viz, 16 C. 82 L. Dubious
of the above Figure being a- geometrical Square, I thought it
expedient to make Entry as follows, viz,

The
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The Dimenfions.

At o 16.82
At 16.82 16,82

In Words thus exprefled :

innine. thatis, at no Length, it is the firft Perpendi-
cu;[:: :’I:ISB:E“:E:.S? And at the Endgof the Side AB — 16.82,
it is the fecond Perpendicular BC = 10.82. Now as the Sides
are equal, and the Angles equal alfo, it is therefore evident, by
the 46th Prop. 1 Euclid, that it is a geometrical Square,

RULE.

16.82} The Side multiplied by itfelf,
16.82 gives the Content.

3364
13456
10092
1682

28.29124 ARG P
4 Anfwer 28 1 6%
1.16496
40

6.59840

Point off 'the fifth Figure, the Remainder to the Left-hand
are Acres; and the Right-hand Figures are decimal Parts of an
Acre,

The Learner may perceive, that to caft up the Dimenfions of
a fquare Piece of Land, is attended with no Sort of Difficulty,
provided the Dimenfions be carefully taken: The Methed of
working them is fo eafy, that I think a fecond Example would
be needlefs,

O a PROB,
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PR O B, Tk

Let it be required to find the Content of a reft-angular Piece
of Land, commonly called an Oblong, or long Square.

Example.

Let the-re-angular Figure ABDC, reprefenta Picce of: Land,
I'demand the Content: thereof.

a (.

e <

Nate, Fields of this Kind are eftner met with than the for-
mer ; fo that in mealuring this, and all fuch: like Inclofures, you
muft proceed as you were taught in the laft Problem; and if you
find the Side; AC and BD to be perpendicular to the Side AB,
and bothiequal, you may venture to ufe the old general Rule in
fuch Cafes; towit, the Length multiplied by the Breadth, gives
the Content; but to prevent any Doubts of it’s Regularity, fix
your Crofs Staff in the Point or Corner A, perpendicular, as
before directed, by which you'll difcover if the Side AB be at
right Angles to AC ; then chain the Side AC firft; when done,
return to the Correr A, and chain AB alfo. In like Manner
you muft examine .if the Line or Side BD; be likewife at right
Angles to.AB, which you may know by the Help of your Crofs-
Staft, chain BD alfo; and having found the Field rect-angular,
enter the Dimenfions thereof, thus :

C| Ll
Atio = 0.54 The firft Perpendicular AC.
At 21.78; or Bafe: == 9.54 Thefecond Perpendicular BD;.

The
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The foregoing Dimenfions more briefly entered thus:
0 9'54
21.78 9.54

This Method, I prefume,, is preferable to any other hitherto
publifhed, as there is little orne. Time loft in noting down the
Dimenfions ; and yet notwithftanding, the Field Notes are as
fully comprehended as if there were ever {0 much writing made
ufe of therein.

To find the Content of the above, or any fuch Figure, ob-
ferve this Rule.—Multinly the Length by the Breadth, and the Pro-
Ji:'J.{-! s:)r f';)f' (_,"{-‘,‘!jff.

21.78
9-54
8712
10890
16002

20.77812 20 3 4% Contentd
4

3.11248
40

4.49920

I'his Problem is not muchunlike the former, both in the Di-
menfions and Work, and therefore it is quitgiunneceflary to give
any more Examples. Seeing then, that the'Report of {uch or
fuch a Field being fquare, thould net have the leait Influence upon
a Surveyor ; and though any one Angle in a Field may appear
to contain 9o Degrees, yet, notwithftanding, the remaining .
Angles may be either acute or obtufe; however, the Crofs-
Staff will remove all feeming Doubts in regard to Angles therein ;
and the Chain will, difcover if the oppofite Sides of an Inclofure
be equal,

Hence,
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Hence, if two equal and parallel Lines, or Sides ofa Field,

as AD and AC, (fee Example the firf}) or as AC and BD,
Example the [econd, be joined by two others, thofe are equal and
parallel alfo, by 33 Prop. 1 Euclid.

And, by the Corollaries derived from the 32dand 34th Prop.
Euclid, 1/f Book, it is manifeft, that if one Angle in a Parallelo-
gram be”a right Angle, the remaining Angles are right alfo ;
confequently the Areas of Squares or Reét-Angles (by the Rules
foregoing) are obtained. See fir/t Definition, Euclid 2d Bosk, &e.
wherein you'll find reét-angular Paralielograms defined.

2R OB
Of Triangles.
Let it be required to find the Content of any plane triangular
Piece of Land.
Nite, the Area or Content of every Triangle, is equal to half
the Rectangle contained under the Bafe and Perpendicular of the
fame ; that is, the Bafe multiplied by the Perpendicular, half the

Produét is the Content. There are feveral other Methods of
finding the Area of Triangles, but this is fufficient for our

Purpofe.
Example.

P Suppofe the Triangle ABC reprefents a Piece or Parcel ¢
Land, 1 demand the Content thereof,

I‘fcw, in order to meafure this Triangle, begin at A, and
chain towards B ; when you come to n, that is, g Chains 24
Links,
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Links, upon the bafe Line, you’ll find by your Staff, that the
Perpendicular nC, will rife at the Point n, which you muft
chain or meafure ere you proceed farther, and you’ll find it to be
21 Chains, 36 Links; then return to, and meafure from the
Staff to the End of the Line or Corner B, always remembering
to leave the Arrows with the Staff which belonged to the Side or
Bafe AB, that is to fay, thofe Arrows that you took up before
you engaged the Perpendicular ; and the Arrows that belong to
the Perpendicular return to your Affiftant at the End thereof :
When you come back to the gtaﬁ", retake the former Arrows, and
then proceed till you have chained to the End of the Bafe.

The Dimenfions are thus entered ;

Chains.
Ato 0.0
9.24 21.36
33 6o 00

See the Work.

The Bafe AB = 33 60
The Perpendicular nC = 21 36

20160
10080

3360
6720

2)717.6960

35.88480
4

3:53920
40

21.56800

Take half the Produ&, otherwife when you ufe a four-pole

Chain, multiply the Produc by 8, and that laft Produét will be
fquare
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fquare Perches, which being divided by 40 and by 4, gives the
Content. See the following Examples.

Example 1L,

Let the annexed Figure reprefent a triangular Piece of Land,
I demand the Content thereof.

Dimenfions.

2188%
o 0.0
30.00 .12

g 12
3o.
273.60

8

40)21818.8

4)54 28

Anfwer 13 2 283

Example 111,

Let the following Figure reprefent a triangular Field, I' demand
the Content thereof.

Dimenfions
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1846

Dimenfions,
f o
1G.05 18.46

28.46
19.05

9230
166140
1846

2)35.16630

17.58315
4

2332(;0
40

A. R. P 13.30400
Anfwer 17 2 143

I hope, that the placing the Dimenfions of the two laft Ex-

amples upon their Bafes and Perpendiculars refpeétively, will be
as
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as readily underftood as if Letters were prefixed to each angular
Point or Corner, as in the firft Example of this Problem.

Explanation in the Field, Example 11.

Firft obferve which of the Sides thereof appear to be longefts
which, when meafured, you'll find to be 30 Chains; but be
careful as you advance in chaining, to take up or meafure the
Perpendicular thereto, equal to 9 Chains 12 Links, the parti-
cular Place where it thould be ereéted on the Bafe, you’ll find by
the Help of your Crofs-Staff (as heretofore direcied ;) which when
meaflured, return to your Crofs-Staff (left flanding where the Per-
pendicular arofe on the Bafe Line) and then proceed till you have
meafured to the End of the Bafe. But here note, if the Field
thould be planned, the Dimenfions muft be entered thus:

o o
12, 9.12
30 00

Otherwife it would be impeflible to form an accurate Plan from
the Dimenfions, as the Surveyor could not, with any Certainty,
pretend to erect the Perpendicular in the identical Place on the
Bafe where the fame was found. But when the Field is not to
be planned, it is not material whether or no you take Notice
thereof in your Field-Book, and though you did, the Trouble
is but trifling; however, I'll leave you to your own Difcretion
in this Particular ; but in all other Cafes (as is hereafter taught)
you muft be exceeding careful to note or enter down every
particular Place where you ere& fuch Lines,

Note, That any Side of a Triangle may be meafured for its
Bale, and ere&t a Perpendicular therefrom to the oppofite or fub-
tending Corner, and the Content of the Triangle will be equally
the fame, as for Inftance:

Suppofe it were required to meafure the Figure ABC, which
reprefents a triangular Field.
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e 1 B
Fir®, then, chain the Side AB, and at the Pointl ereét the
Perpendicular IC, and enter it thus:

o] 0.00.
26.51 19.40

See the Wark.
26.51
19. 4

10604

23859
2651

2)51.4294

25.7147
4

2.8588
40

34:3520
P2 You'll
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Secondly, Chain the Side BC, and Perpendicular » A, as
betore, and fet down the Dimenfions thus :

B BF AR P.
o I e 00 "' he Content 25 2 24
22.c03 ———— 23.37 Perpendicular,

Thirdly, Chain the Side CA, alfo the Perpendicular m B, and
enter the Dimenfions thereof thus :

2719 o &F St L o

— 00 0 Content, asabove 25 2 34
2§ 08} —————— 20 50

The Content of the foregoing Field, when the Side AB
is chained for the Bafe, is o e R o TR T R T Y )
BC chained, the Contentis — S — L gR TR 24
And the Side CA chained, the Content is  — 25 2 34

Now, [ hope the Learner 1s fatisfied that it matters not which
Side of a triangular l'ield he chains for a bafe Line, always remem-
bering to raile a Perpendicular thereon, that thall fall into the
fubtending Corner directly. However, | would recommend to the
Praltitioner, always to meafure the longeft Side of any fuch
Ficld, as the Work is petformed with lets Trouble, and the
Place where the Perpendicular fhould rife fooner difcovered of
found, though the contrary has been approved of, and recom-
mended to the Public notwithilanding.

P OB, IV,

Of -a Trapezium.

Let it be required to find the Content of a Field that is com=
prehended under four unequal Sides.

In all fuch Fields, when the Hedges are ftraight, I would only
recommend two Methods to furvey the fame; but in this Pro-
limm can only mention or fhew one; however, my Reader,
fhall have the other before I clofe this Chapter ; and in the mean
‘Lime Pll venture to affure him, that it js preferable tothis, fince

it
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itis done with les Trouble and as corre@tly as the common Way ;
but we are not come to that yet.

The common Way then, of meafuring a Field of four un-
equal Sides, is by meafuring or chaining fromany one Corner to the
oppofite one, which divides the Field into two Triangles: And
in chaining this Line (generally called the Diagonal) you muit
ere&t Perpendiculars feverally to the other Corners of the Field,
23 taught in the laft Problem ; fo that as the Diagonal is'a Bafe-
Line common to both Perpendiculars, you may add the Perpen-

diculars together, and multiplying their Sum by the Diagonal, half
the Produ& is the Content.

Example.
Let the Trapezium ABCD, reprefent a four-fided Field, I

demand the Content thereof.

3
) A
N
= o
Y 5 {"
/ N A
4 v
¥ o

T — —

Now to meafure the above Field by this common Method, be-
gin at the Corner A, and chain to the oppofite Corner, namely,
C; and as you proceed you'll find (as before taught) the Perpen-
dicular D to rife firft, which meafure and enter as below ; and
where the Perpendicular arifes, meafure it alfo, always remem-
bering to leave the diagonal Arrows with the Staft ftanding where
you find the Perpendicular to rife, which will help you to dif-
cover where the Jaft Arrow in the Diagonal or Bafe Line fticks 5
as alfo the Arrows that belong to that Line, which muft not be
mixt with the perpendicular Arrows ; (otherways a Miftake may

enfue)




116 GEODAESIA Improved.

enfue) retake the diagonzl Arrows and Staff; come up to the
ftanding Arrow, and then proceed; in like Manner you' muft
find the other Perpendicular; return and chain the Line to
the End or Corner 8, which you'll find to be 23 Chains 12 Links,

Note, You mujt not forget, at the End of any Perpendicular, to
return the Arrows jo your Leader.

The above Dimenfions fhould be entered in the Field-Book,
thus :

Ato it is 4.45 the firft Perpendicular.
23'12 ————— 12.10 the fecond Perpendicular.

Nite alfo, If the above Trapezium was to be planned, it muft
be thus entered :

O ————————— 0.0

14.0 4-45 Left-hand Perpendicular.
15.35 12.10 Right-hand ditto.

23.12 - 0o the Corner or End.

According to the foregoing Rule, add} 4.45
the Perpendiculars — — — f12.10

the Sum 16.55
And multiply by the Diagenal 23.12

3310
1655
4965
3310

2)382.6360

Half the Produétis — 1g|1.3180 Acres.
4

.52720
40
PR 4

21.08800
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A. R. P.
And the Content, as appears by the Work, is 19 o 21
The remaining Decimals are infignificant.

B.ROB. .V

To find the Content of any four-fided Field, having two of
its Sides parallel though unequal, and a third perpendicular

therete.
SCHOLIUM.

The Area of every fuch Figure, is equal to half the Re&-
angle contained under the Perpendicular, and the Sum of the
parallel Sides,

Example.

Letthe Figare MLNO reprefent a Field bounded by four un-
equal Sides, containing two adjacent right Angles, viz. the
Angle M, and the Angle L, Idemand the Content thereef.

Firft, By the Crofs-Staff you'll find the Line MO to be per-
pendicular to ML, which meafure and enter down thus :

At the Beginning, that is, at no Length, it isthe firft Perpen-
dicular MO = 7.00 Chains ; then chain the Bafe ML, and the
Side LN, whichyou’ll find to be perpendicular to ML alfo, and
enter the Dimentions as before direted, thus:

C.
) 7.0 or MO.
22.§ 15.0 or LN.

2 /N
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A general Rule to find the Gintent of ail fuch geometrical Fgu

Multiply the Bafe by the Semi-Sum, to wit, half the Sum o
the Perpendiculars, and the Produét is the Content.

Otherwife, the Bafe multiplied by the Sum of the Perpendi-
culars, half the Produ is the Content; I would recommend tha
latter for its Expedition in this new Meth«d.

See the Work both Ways.

Firft Method :

Firft Perpendicular = 7
Second ditto — = 1§

2128,

Half the Sum = 11
The Bafe — — 22.5

The Produé&t  247.5 Anfwer,

Second Method :

C.
The fitht Perpendicular = 7
The fecond ditto — 15

Sum of the Perpendiculars 22
The Bafe - - 22.§

11.0

44
44

—

2)495.0

A 247.5 the Content,
which if fquare Chains, that is, the Dimenfions being taken by
a four-pole Chain, the Produét, as above, is 247.5 fquare Chains,
which divided by 10, quotes 24 Acres 3 Roods = 24.75.
Ogsgr-
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OBSERVATION.

When one or any of your Numbers confifts of Chains only,
there will be no Neceffity to prefix Cyphers in the Place of
Links, as you may fee in the foregoing Example,

The foregoing Figure demonfirated by Numbers, &c.

Draw the Line OR, parallel to ML, 31ft Euclid, Bookl,
LR being equal to MO. Hence the Area of the Re&-an%}c
MLRO, is 157.5 fquare Chains, by Problem 11. Chapter 1V,
being contained under the lefs Perpendicular and Bafe Line, wviz.
7. x 22.5§ = 157.5. And 7—15 = 8 = RN, the Perpen-
dicular to the Triangle ORN, whofe Area (by Problem the 3d,
Chapter the 4th) is go fquare Chains, found by multiplying
half the Perpendicular RN = 4 into the Bafe thus: 4 x 22.5
== 0, which being added to the Area of the Re&-angle ML
RO = 157.5, the Sum will be 247.5 fquare Chains equal to 24
Acres, 3 Roods, as before.
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CoNSTRUCTION.

Firft Produce LN to Q, and MO to S, making NQ_equal to
MO, and OS equal to LN join SQ. Hence the four fided Fi-
gure MLNO, is equalto the four-fided Figure ONQS ; for fee-
ing that LN is equal to OS, and NQ equal to MO, by Conftruc-
tion: Alfo ML equal to SQ,, and the Line ON being common
mon to both, it is likewife manifeft, that the Angle OML, is
equal to the Angles MLN; and if one Angle in a Parailelo-
gram be a right Angle, the remaining Angles are right alfo ;

confequently the four Angles M, L, Q, S, are equal the one
to the other, each being a right Angle.

Hence the Area of the Re&-angle MLQS, is comprehended
under the Bafe ML ; and the Sum of the Perpendiculars, to wit,
MO and LN equal by the Conftruction to LQ, which appears
to be double in Area to the Figure propofed, namely MLNO.

I hope the above demonftrated Explanations on the foregoing
Figure (with regard to the Re&-angle contained under the Bafe
and Sum of the Perpendiculars) are evidently manifeft to every
Capacity; but that nothing may be wanting herein to clear up
this ufeful Problem for the Benefit of the ingenious Learner, I
fhall beg Leave to introduce another Method of proving the

fame.

DEemoN-
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DEMONSTRATION.

Let then the Point L be applied to the Point S, the Line’ ML
will coincide "with SQ, and the Point O will agree with the
: ;

Point N S that MO and QN are equal, and alfo the Line
LN, wi de with the Line OS, hence, if any quadrilateral
Figure correlponds in every Refpe@ with another, viz. when the
refpective angular Points are applied, and the feveral Sides coin-
cid refpectively; th igures are equal one to the other. For

it is granted by the Sth Aiiom, 1 Euclid, that Things which
mutually agree, are equal the one to the other. Forafmuch then
as the whole Reét-angle MLQS is contained uader the Sum of
the Perpendiculars and their intermediate Diftance: I fay it is
not only equal to the two Figures MLNO, and ONQS, by the
19th  Axiom, 1 Euclid, but alfo double to either one; confe-
quently half the Re&t-angle contained under the Perpendiculars
and the intercepting Bafe Line is equal to the Area of all fuch
like quadrilateral Figures, to wit, The Bafe multiplied by the
Sum of the Perpendiculars, half the Produ& is the Content

Q, E, D.

I muft here beg Pardon for trefpafling fo very long fin this
o : . F =9 Sl . B\ =
Problem) upon my Reader’s Patience; but as the major Part of
the following Work hath an entire Dependence thereon, I there-
fore thought it an indifpenfible Duty to be very particular
! 5 i
therein.

Q 2 CHAP.
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C ' H ALE. N,

Containing plain and eafy Rules to meafure with the
Chain, and by the Pen to caft up the Dimenfions of
all Manner of Inclofures that are bounded by right-

lined though irregular Hedges.

DEFINITION.
Any Field comprehended under more than four Sides may,
wirh great Propriety be underftood by the Term Polygon.

Aving in the foregoing Chapter explained and defined all
_ fuch Fields as are contained under three or four Sides or
Hedpes, with fuitable Directions how to meafure and know the
Contents of the fame, I come, in the next Place, to treat of Fields
containing more than four, by fome called irregular Polygons or
Polygrams, butin lhegeometric;ﬂ Definitions of this Treatife, term’d
multilateral or multangular Figures, I have no Objections to the
Propriety of the above Appellations, fince Names are but diftin-
guifhing Characeriftics (for the Rofe will fmell as fweet by any
sther Name.)

And zs I have endeavoured to avoid hitheito, every Thing
that does not immediately rclate to Field Pra&ice, I therefore
hope to be excufed in not giving particular Rules concerning re-
gular Polygons, as they are called: T hofe Figures are innumerable,
being formed by any Number of equal Chord-Lines conjoined
in a Circle. They are never met with in praitical furveying, un-
lefs in fome Gentleman’s Garden, where Surveyors are {eldom
employed ;3 and though they are, Dimenfions may be taken
therein of the moft regular or irregular Figure, without refpect-

ing the fame as a Polygon, which are particularized by figni-
ficant
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ficant Names, according to the Number of Sides that are therein:
For Inftance, a regular Pentagon contains five equal Sides, and
as many equal Angles; a Hexagon contains fix equal Sides, &'e.
a Heptagon feven; an Octagon eight; a Nonagon nine; a De-
cagon ten ; an Undecagon eleven; and a Duodecagon twelve.
So that in meafuring any of thofe Figures with a Chain, the
foregoing Method of reducing the fame into Triangles and T'ra-
peziums, whereby the Area may be obrained, is fufiicient to be
underftood ; and therefore it would be great Prolixity to re-
commend Rules for finding the Content of all fuch Figures which
more properly belongs to another Branch. Though I muft con-
fefs, that both ancient and modern Authors have made it their
particular Care to treat with great Circumfpection and Formality
upon not only Polygons, but Circles, Segments of Circles, and
Ellipfis’s alfo, cum multis aliis, as if fuch geometrical Figures fre-
quently occured in Field Pra&tice: But let me appeal to the
madern Prafitioners, whether they, during the whole Courfe
of their Pra&ice, ever met with any fuch ? 1f not, confequently it
is unneceflary to recite any Rules relating thereto, feeing the fame,
in this Place, would be looked upon as [autology in a very great
Degree,

Secondly, To meafure an Inclofure of any Number of Sides
more than four, whether a Pentagonal, Hexagonal, or other
Form, to wit, of five, fix, feven, eight, or more unequal Sides,
the fame may be performed by diagonal and perpendicular Lines,
without having Refpeé to the Equality of the Angles in the
Field : To effe&t which, you are, as before directed, to begin at
fome Corner thereof, always remembering to leave a Mark at
the Place of ftarting, if it be nototherways remarkable by either
Houfe, Tree, Gate, Style, &¢. and from thence proceed to take
up the fame in Triangles or Trapeziums, which ever appear
moft convenient (provided the Hedges be ftraight, otherways
they muft be ftraightened by meafuring a Bafe Line near the
faid curved Hedge, and ereét thereon perpendicular Lines to each
and every Turn, or In’s and Out’s, in the Fence or Hedge con-
tiguous thereto) ; but be careful to find the Areas of each Trian-
gle and Trapezium refpectively by the Pen, and not by Scale
and Dividers, (the general Method hitherto made ufe of by Prac-
titioners) which Method is moft certainly attended with the
unavoidable Errors of Eftimation ; for, as the Truth of proceed-

ing
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ing by Scale and Dividers, to know the Area of an Inclofure,
depends upon the Nicenefs of Effimation, it therefore greatly
behoveth every one that thus cafts up his Dimenfions, to be
particularly careful and very circumfpect in fuch random Work,
However, as meafuring by Scale and Dividers is allowed (by the
beft Judges) to be prculuﬂlve of many different Anfwers when
planned from fundry Scales, (the Refult being under 'mbly falfe
or uncertain), Hence the Neceflity of expl oJmu fuch Practice, is
abfolutely neceflary, when, inftead thereof, here is recommend-
ed a correét and C).gedlt ous Method performed by the Pen, and
confequently freed from the apparent, the upavoidable Errors or
Eftimation, which youw’ll find in the following Chapters.

Thirdly, In planning or mapping, fome may have a De.
fire to take feverally the Quantity “of the in:crpr»ﬁnu Angles
made by every twe adjacent Sides in a Field, in this Cafe
you are a]waw to meafure regularly round the l‘ldd both Sides
and Angles, thus: If the Field’s Superficies be horizontal, you
muft place in the Corner where you intend your firft angular
Point to be, one of your Arrows or mcaﬁmng Pins perpendicular,
and from thence mealure two Chains in a right Line with the
Mark that you intend to go firft to by the Hedo'c Side ; and at
w End of the faid two Chains ftick down another Pin ; ; in like
Tanner meafure two Chains in a right Line with vour laft Sta-
tion, or the Hedge which you are to meafure laft, and there ,riu‘,
another nuaﬁm,‘f‘ Pin likewife, which muft be alvmys entered in
your Field Book, as hereafter direCted ; then the neareft an'
tance between thefe two meafuring Pins hem r meafured exactly
in Chains, Links and Inches, and nearer i pnﬂi*ne, this laft
Line is a Chord-line to the Angle fought, and muft be accord-
ingly noted down in }uurl ield-Boak ere you proceed to meafure
the Lcnlth of the next Side or Hedge. T hus fhall you proam
in meafuring the intercepting Anules, and the Length of each
Side relpu,mc]), until you have furrounded and compleated the
Field. The particular Manner of effeting the fame, will be
imet with in its peculiar or proper Place in this Chapter,
which fee.

OEBSERVATION.

Nute, If you are unacquainted with the fecond Part of this

Book, the Contents of thofe Fields which you meafure (1: above
directed)
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direted) by Sides or Lines and Angles, cannot eafily be obtained
by the Pen, and therefore you muft reduce the fame to Trian-
eles and Trapeziums in the Field, and meafure them accordingly,
which is attended with a great Deal of unneceflary Trouble.

Note alfa, As you are meafuring the Length of the Sides in a
Field, and the Fence being curved or circular, you muft take u
the fame as direted in Chapter the 6th (which fee) and thus
enter the Off fet:

An Off. Right or Left-hand — (according as you fhall think
proper to go round the Field, for it is not material whether you
leave the Fence on the Right or Left-hand) firft, fecond, or
third Sidc, &e,

PROBLEME

Of irregular Fieldsy confifting of any Number of Sides and Angles,

How to meafure and caft up by the Pen, any Clofe or Field
whofe Sides and Angles are both many and irregular,

-k U SR

Reduce the Field to Trapeziums and Triangles, and meafure
each feparately ; caft up the feveral Dimenfions thereof, and
collect their refpective Areas, the Sum of which is the {uperfi-
cial Content of the Field,

Example 1.

Admit a Field confifting of 7 unequal Sides, viz. MNOPQ

RS, whofe Dimenfions in Chains and Links are as follow, to

know the fuperficial Content is required,

In this Problem my Reader might have been taught two diffe-
rent Methods of meafuring all fuch-like irregular Fields, viz.

Firft, By Triangles and Trapeziums,
Secondly, By Sides and Angles,

But
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But this laft Method is more properly adapted to mapping, and
fhall be introduced in its proper Place,

OBSERVATION,

1. As Surveying admits of an unlimitted Variety of Figures, it
is therefore neceflary to obferve, that any multilateral Figure of
what Number of Sides foever, the fame may be divided into a
Number of Triangles lefs by two than there are Sides in the
Figure, and confequently requires fo many Diagonals lefs by
three than the Number of Sides are.

For Inftance, a five-fided Figure will have 2 Trapezioms
and 3 Triangles; a fix-fided, 3 Trapeziums and 4 Triangles;
a feven-fided, 4 Trapeziums and 5 Triangles, &c.  Hence it is,
that two being taken from the Number of Sides the Field con-
tains, the Number of Triangles therein remains. And likewife
3 being taken from the fame Number of Sides, the Remainder
will always be equal to the Number of Diagonals or crofs Lines
therein contained.

2. In meafuring in a Field by Diagonals, &'. it is requifite to
chufe the longeft Bafe Line, or Diagonal, for they are not only
fooneft meafured, but lefs liable to Error; for the longer the
Bafe Line of a T'riangle is, the more abtufe the fubtending An-
gle will be, and lefs fubject to Miftake, fince the Perpendicular
is fhorter, and the Place it thould rife much readier found ; but,
on the contrary, the more remote that Angle is which fubtends
the Bafe, there is more Difficulty in obtaining the identical Place
where the Perpendicular fthould rife, and the lefs Certainty, which
every Pra&litioner can teftify ; and if you be but one Yard wide
of the true Place, you’ll certainly make the Land more than
it 1s.

3. It is likewife remarkable, in pralical Surveying, that a
Field or Parcel of Ground (encompaffed by Hedges) being never
fo often meafured, will always differ fomewhat (more or lefs) in
the Refult, for thefe two Realons:

1. If any one Practitioner fhould go nearer the Boundaries
thananother, or {ink a Link deeper (as we phrafe it) his Dimen-
fions
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fions will of courfe be greater than the other; hence a fmall
Difference may arife.

2. The Chain, in taking Lengths, &. mz}y, more or lefs,
{though ever fo little) deviate from a ftratzht Line tothe Right
or Left-hand ; and otherwife by the Unevennefls of the Earth’s
Surface, may be inore or les contralted, &F¢. However, thefe
Differences (with Care in chaining) prove fo infignificantly.
fmall that they are feldom regarded.

Thefe Remarks confidered as an effential Pfeparative to Field
Fra&tice, let us then proceed to work the foregoing Examples,
the Dimenfions thereof are as follow.

Dimenfiorts.
The Trapezium MQRS,
1704.48 C.L.
° 445
20.10 6.15

The Triangle MNQ.

262 4
o o
16.0 2.05

The Trapezium NOPQ,
1919.8
~ 36

®
16.55 12.2@
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See the Waork,
Trapezium MOQRS.

ift Perpendicular  4.45
2d Perpendiculars 0.15

Sum of the Perpendiculer 10.60
The Diagonal 20.10

10600
212000

The double Area 213.06c0
8.

Poles 1704.48
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The Triangle MNQ_
Perpendicular 2.05

16,

1230
204

32.80
8.

262.40

Trapezium NOPQ
1ft Perpendicular 2,3
2d ditto — — 12.2

14.5
Diagonal —  16.55

725
725
870
145

239-975
8

1919.8c0

Trapeziums } igf;ig

Triangle MNQ_ 262.4

410)38816.68

4)97 6.68
24 1 6.68
R 2 The
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The foregoing Figure (which reprefents a multilateral ¥icld)
is thus furveyed:

Firft, Enter the Field at the Corner M, (though at any other
would anfwer the fame Purpofe); but remember, as before ob-
ferved, always to leave a Mark of Paper at the Place of ftarting,
and then take up the Trapezium MQRS, as you were taught in
Problem the 4th, Chapter IV, and enter the Dimenfions accord-

ingly.

Secondly, Come to the Corner at Q,, chain the Line QM,
and, by the Directions in Problem 3d, Chapter IV, meafure the
Triangle MNQ_, whofe Dimenfions muft be entered alfo.

Laftly, Meafure the Trapezium NOPQ_, as above, which
enter in your Field-Book, and then you have compleated your
Dimenfions.

Nate, If any Part of the Boundaries fhould be curved or cir-
cular, you have Directions in Chapter VII to meafure the fame::
And if the Hedge be irregularly right-lined, to wit, neither
eurved nor circular, you'll meet with Directions in the following
Example to meafure and caft up the fame ; but be careful always
to obfetve thofe laid down for the Bencfit of young Practi-
tioners.

Thus, Reader, may any Field be meafured by Triangles and
Trapeziums, provided the Hedges thereof be ftraight. But here
note, when you propofe to meafure any fuch multilateral or many -
fided Field by Triangles, & fee that you omit not (as you ad-
vance) to leaye Marks of white Paper at thofe angular Points
which you have furveyed, otherwife you'll probably commit a
Miftake by meafuring fome Part thereof twice over, or perhaps
make fome Omifiion therein, whercof the Confequence will be
equally bad.

I fhall, in the next Example, introduce a right-line Off-fet,
-wherein I propofe to give plain and eafy Rules to find the true
Content thereof, with fome comparative Remarks between this
and the Method hitherto ufed in cafting up Off-fets by the Pen :
But bere, gentie Reader, miftake me not, when I fay Off-fets
being
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being caft up by the Pen, you'll fay, perhaps, all Land that is
furveyed is moft certainly caft up thereby in fome Refpe&. T'll
grant it, the Pen is an ufeful Inftrument in all Sciences ; but mark
how it is, and has been generally ufed by old Pradtitioners in
furveying.

Firft then, when the Field’s Dimenfions are noted down,
before the Content thereof (by the common Method) can be ob-
tained, provided it be any how irregular, fo that it cannot totally
be taken up in Triangles or Trapeziums, thofe Dimenfions muft
be plann’d on Paper by Scale and Dividers; and if any of the
Sides prove irregularly curved, our modern Authors recommend
a Hair to be laid upon the curved Part, to pointfout a balancing
Line, to wit, a Line that (they fuppofe) will give and take
equally ; but alas! where is that Eye? where is the Mathe-
matician that can atteft or prove fuch Efimation? 1 muft
confefs that there are Numbers of People concerned in Agricul-
ture who will affirm they can tell the Content of any Field by
looking or walking over the fame; how abfurd fuch an Opinion
or bigotted Notion will appear, Ill not pretend to fay, but fuf-
fer me to afk this Queftion: Has not any Man the fame Privi-
lege of guefling in the Field, that another may have of guefling
in his Chamber? He certainly has. Now when thefe fuppoled
balancing Lines are drawn, the Field is thereby reduced on Paper
fo that it may be { as they imagine ) meafured by Triangles, and then,
but not before, the Pen is engaged to caft the fame up, which at
beft s but randomWork. Indeed [ am afraid this erroneous Practice
is too much ufed by many of our modern Practitioners, who are
more excufable, as nothing has appeared before in print to cors
re&t this unwarrantable Pradtice. There is another Method of
cafting up Off-fets, which is actually performed by the Pen,
viz. the Sumof the Perpendiculars divided by the Number there-
of for 2 Mean ; but this is as palpable as the balancing Line;
which will evidently appear in the two (ucceeding Exampies.

Example 11,
Let the following Figure reprefent the Side of a large Field,
being a right-lined Oft-fet, I demand the Content théreof.




Dimenfions.

WNa, . A S
I — o0 2.31
2 — I, 417
73— 3 1.12
4 — 25, .54
5 — 30.28 — 4.86

In order to meafure this Off-fet, place yourfelf at a, ang
fix upon a Mark in the oppofite Hedge ath, then meafure the
Perpendicular a i, and note it down as hereafter taught, re-
turn to the Pdint a, and, as you are chaining the bafe Line ah,
take up the feveral Perpendiculars bk, ¢ f, gm and h o, by the Help
of your Crofs-ftaff, and enter the fame in your Field-Book :
Obferve to enter not only the Length of each Perpendicular, but
alfo the particular Place on the bafe Line where each was erefted,
as appears in the above Dimenfions.

Note, the Reafon of the foregoing Off-fet being fo broad, is
owing to a large Pit, and a {mall Plantation on the Left, near the
End of the bafe Line, which preverdt the Meafurer coming any
nearer the Hedge.

To find the true Area by the Pen of all Off-fets thus taken up,
obferve this general

RULE.

Multiply the Sum of every two adjacent Perpendiculars, by the
intermediate Diftance upon the bafe Line, and half the Produ&
is the:Content.

Notes




GEODZAESIA Improved. 133

Niote, The intermediate Diftance upon a bafe Line, is found
by fubducting the foregoing Length or Diftance from the follow-
ing; for Inftance, if it were required to know the intermediate

Diftance between the third and fourth Perpendiculars in this
Example.

Firft, The third Perpendicular rifes on the bafe Line at 3
Chains; and the fourth ditto, rifes at 25 Chaias, that is to fay,
25 Chains from the Beginning at a: Then fay 3 from 25, and
22 remains for the intermediare Diftance between the third and
fourth Perpendicu'ars; and in like Manner proceed to find the
intermediate Diftance between every two adjacent Perpendicu-
lars in any Off-{et whatever.

See the Work.

i) EREa T 2d ) = s — 4.17
2d § Perpendiculars A ?7 3d § Perpendiculars N
Their Sum 6.48 Their Sum —— 5.19
Intermediate Diftance - 1. Intermediate Diftance - 2.
6.48 10.58
3d }Per akdiculish 7 e 4th}Pt‘rpendicuiars o
4th P .54 5th - 486
Their Sum 1.66 Their Sum 5.40
[ntermediate Diftance - 22 Intermediate Diftance 5 28
332 4310
332 1080
2700
36.52 4
28.5120
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I 6.481

2 10.58 L The feveral Produts col-
3 36.52 letted.

4 28 51

The Sum 2)82.09 which being thus divided by 2

41.045 quotes 41 fquare Chains, &'c.
4 equal to4Acres, 16 Perches

and a half, or nearly three

.4180  Quarters of a Perch,

40.

16.7200

Of the Proof of this Mcthed.

Every Whole being equal to all its Parts taken together :
Hence the Area’s of the feveral quadrilateral Figures, wiz.
abkit+tbecfkd+cgmf-tghom=ahomf
kii c equ'al to 4 Acres, 0 Roods, 16 ; Perches. Now, ac-
cording to the old Method of cafting up (__)ﬂ-lcts by the Pen
already obferved, you’ll find the Content of the foregoing Ex-
ample to vary or differ extremely from what it fhould be,
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See the Work according to the old Methods

Perpendiculars.

1] —— 2.31
2 ——— 4.17 | The Perpendiculars in
3 ——— L.12 the foregoing Ex-
P SR ample {ummed up.
5 —— 4.86

5)13.00

The fuppofed Mean 2.6
The Bafe Line  30.28

20 8
7852

AR, P
Anfwer 7.8728 fquare Chains, equal to 7 3 191
4. The Off-fet con-}
 — tains NO mMore as
3.4912  per other Side,
40 being too much by 3 3 3
— IWhat an- Ervor in about 4 Mires of
19.6480  Land! nearly as much again.

than 4 o 163

———

Now to convince the incredulous Reader (provided this
Treatife fhould ever mect with any fuch; I'll beg Leave to
give an Example wherein this old Method of cafting up Di-
menfions will render an Off-fet almoft as much fhort of what it
really is, as'the above is over or more than what it ought to be,
whereby my Reader will have an Opportunity of making fuch
%eﬂc&iom upon the Occafion as {hall feem good or meet unio

im,

8 Example
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Let the following Figure reprefent an OfF fet in the Side of
Ficld, I demand the Content thereof,

Example. 111,

GEODZAESIA Improved.

Dimenfions of the above Off-fet.

C.

At o 0.2§

2.0 55

4.0 4.10

18.0 3.65

25.0 340

26,30 4]

See the Work.

8 465 775 7+05 375 1.60
24 2. 14 . 1.3 9.30
— 108.50
1.6 9:30  31.00 4935 1125 49.35
775 375 87
108.50 4875 2)173.62
Acres 8.681
A
2.724
40
28.960

The

EY
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The old Method :
6)12.30

Mean Breadth — 2.05
Length — — 2630

6150
1230
410

Acres 5.39150

4.

1.56600

40.

22.64000
i AR P,
The true Content of this Off-fet is — 8 2 29
And by the o/d Methed itis — — 5 1 22
being too little by — 3 1 6%

From hence, kind R l\LSuCT, you may infer, that the Incorre&-
nefs of the old Method, is not only certain, but unavoidable
allo, beyond all Manner of Difpute.

OBSERVATION.

Perhaps fome of my Readers that are not clear in this Method,
may obferve, that the Difference between the new and old Me-
thod is very extraordinary.

And that it is, almoft impoflible (if this new Method be right)
there can be fuch Difference in fo fmall a Compals as 4 Acres.,
Now, to remove Suggeftions of this Kind, I muft, (in Vindi-
cation of the Truth) implore the Favour of all fuch (for their

a2 ows
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own Good) to return to Problem the sth in Chapter IV, and
firi&ly confider the fame.

Some there are, no doubt, being prepoflefled in Favour of the
old, will, at firft Sizht of the aforefaid Difference (in Example
the fir/1) condemn the new, efpec ially the Gentleman of a fmall
Eftate, faying, Away with it, eway with it | mine was always
accounted fo much 3 and if it was now meafured by this Method,

doubtlefs I fLould lofe near one halt of it.

If this Book fhould ever fall into the Hands of fuch halty in-
confiderate Gentlemen, let me once more intreat them to ex-
amine and ponder over Problem the 5th before mentioned 3 and
when they have well confidered the Purport thereof, they may
then proceed to the fecond Example, wherein they will meet
with fomething that will, undoubtedly, eradicate their Chagrine,
and at the fame Time afford them an Opportunity of changing
their Sentiments, '

And then, with greater Reafon, they may reflet on their Ef-
tates, faving, *° Mine were meafured and ri*.z;'vptd fuch a Time,
when the old Method was univerfally praétifed, which now ap-
pears in the moft gloomy, unfavourable, and worft of Colours.”
What ! to make an Ofi-fet in a Ficld-fide near 8 Acres, that
fhould be but 4 A, oR. 16% P! without Difpute, if the whole

Field was mealured, the Miftake would be very confiderable.

And apain, to meafere another OfF fet in a Field, to only
[ Perches, that fhould be 8 Acres,
2 Roods, and 29 Perches. Well may cld Pra&iiioners difagree

in their Meafurcment, their Method being fo incorreét.

R 1 and
§ Acres, 1 Rood and 6

However, though I bave rendered the Errors in the two fore-
going Examples not only confiderably great, but likewife made
it appear, that the old Method is as liable to make an Inclofure
too much, as too little ; yvet, notwithffanding, I would not{eem
thereby to indicate, that the Errors in general (which of Courfe
muft appertain to fuch Proceedings) are always fo extraordinary :
No, no, my Bufinefs is to point cut the Miftakes its liable to;
and alfo to convince my Readers, that there is no Certainty

iny nor depending upon the Truth of fuch Work. And there-
fore
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fore I flatter myfelf that [ am intitled to the Favour of the candid
Reader’s good Opinion in behalf of this Treatife, as it claims
the Preference to all others for Truth, Correétnefs, and Ex-
pedition.

Note, In all the following Examples, in this firft Part, 1{hall
enter the Content of each Off-fet at the Top of the Dimen-
fions in Perches, except the next Example, and fhall leave the
reft for the Learner’s Praétice.

Note alfo, Inftead of taking half the Produt of the Off-fet
in fquare Chains, as herctofore taught, multiply the Sum of
your Products by 8, and place that Product at the Top of the
Off-fet to which it belongs: And when you have caft up all the
Dimenfions belonging to the Field, colleét the feveral Pro-
duéts, and divide that Sum by 160, otherwife by 40, and by 4,
and the Quotient will fhew the Area in Acres, Roods and
Perches.

CHAP




GEODASIA Improved.

o:o:o:o‘zo:o:o:o:o:-:o:o 3528 Q:O:.:’:‘:¢:0=¢

i & P, V.

To meafure and find the true Content of any Inclo-
Jure, whofe Bounds are comprebended under irregular
right-lined Hedges.

Bferve the Directions laid down in the three foregoing
O Chapters, and then you may meafure the propofed Field
either in Triangles, Trapeziums, Re&-angles, &J¢. as you fhall
think moft convenient ; but always remember, wherever you
begin to meafure, leave or place fome confpicuous Mark, as
Paper, white Linen, Cloth, Handkerchief, &5c. Here note,
your firft Care muft be to go ftraight to the Fence, by taking up
the Off-fets as already directed, and afterwards proceed as above,
But if the Superficies thereof be very uneven or hilly, fo that
you cannot poffibly behold the Boundaries of the fame from any
one Place, nor the Marks which you may have therein placed
or fet up, when the right-lined Off-fets were taken; in all fuch
Cafes, firft. meafure what you can convenicntly fee on any Side
of the Hill or Mountain; which, when done, you may, per-
haps, meafure the Remainder in one Figure, if you can behold
the Marks/prefixed when the Off fets were meafured, otherwife
you are not confined to one or more.

Moft Sutveyors, when they have meafured a mountainous
er hilly Field, return the Foundation * thereof for the Su-
perficial Area, alledging, at the fame Time, that no more
Trees, Corn, &c. can be planted upon a Hill or Dale than if
the fame Space were horizonta!, and confined to the fame

_ * The Fourdation of a Hill is horizontally parallel to the adjoin-
ing Valiey.

Foun-
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Foundation ; Pll readily grant the Juftnefs of this Obfervation
with regard to Plantations ; but Grat being of another Quality,
very feldom hath one Blade in a thoufand vertical. I hope it
will be as readily granted, that (as the {pontaneous Produ&@ion of
Vegetables refpeéts not one particular Pofition, as fome grow up,
fome down, and fome parallel to the Horizon, &c.) arable
Hills or Dales fhould be meafured, and the fuperficial Content
thercof returned. In Part the fecond I have been fomething
more particular upon this Head, which fee,

Example.

Let it be required to meafure and caft up the Content of the
following Figure, which reprefents an Inclofure comprehended
under unequal, though many right-line Sides.

Basfq N R
n

&
@ i

The
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The Dimenfions.

North Off-fet, Left-hand,

441.5
0 o
5:40 3
QD ————————==140
12.25 3.20
X7 0

Eaft Off-fet, Left-hand.

464.
0 o}
.70 3
4.50 0
5.80 4.
10.80 0
14.80 4.10
16. 0

South Off-fet, Left-hand.

83u3
0 0
620 4.50
10.40 =l 2. 710
14.60 3.40
20.55 - o

Weflt Off-fet, Left-hand.

209.%
0 O
9. o
12.70 2.0
Is. .20
16,20 e —— . 2.0
17.70 — o

Trapezium,

4000.1
fo]e} e — e —— 0.0
7.70—— L.H, ———7.60
790 ——— R, H. ——16.10
21,10 == —— 0 0

Direétions to take the Dimenfions of this Field.

Firft, Fix a Mark at I, in the Weft Side of the Field, and
then begin with, and take up the North Off-fet, by chaining
the bafe Line I ; and when you come to the Place 7z, fetup a

Mark or Stake, but be careful to take up the Perpendiculars that

s

arife
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arife from this Bafe to the fubtending Corners. 'When you have
chained as far as m, you may perceive two of the Faft Corners
of the Field to liein a right Line with the Place m, there leavea
Mark or Stake ftanding, to which Place return after you have
finifhed this Off-fet,

Secondly, ftraighten the Eaft Side thereof, which you may do
by fixing upen a Mark in the South Side of the Field at b: But
herc note, If thereis nothinz remarkable in the Hedge at or near
that Place, you may fend your Chain man to fix or fet upa
Mark thereat, otherwife, if you can perceive a T'ree, Houfe, or
any other Thing remarkable and immoveable, behind, and in a
right Line with the two Corners (already mentioned) in the Eaft
Side, though at a Mile or ten Miles Dittance, by fixing upon
the fame asa Mark of Direftion, (in this and ail other Cafes of
the Kind) will prove as eftetual as if a Mark was aually fet up
at b, and will fave not only a deal of Trouble, but alfo enable
you to proceed with greater Expedition, havirg taken up the Eaft
Off-fet as you chained the bafe Line m b, by raifing Perpendicu-
lars to the fubtending Corners.  See the Dimenfions E, Off. L.H.

Thirdly, As the South Side is likewife irregular, chain from b
to the Corner ¢, and meafure the South Off-fet alfo ; but forget
not to leave a Mark in the Hedge at b,

Fourthly, Straighten the Weft Side by chaining from the
Corner ¢, to the Mark left ftanding at n: And as there is no

4
Off-fet upon this laft bafe Line till you have meafured to o, to
wit, g Chains from c: Thus at o Cy
and at g. o alfo; (See the Dimenfions,

W. Off. L. H.) and proceed as before till you have finifhed the
fame ; then is the Body of this irregular Field reduced to four
unequal Sides, which meafure as you were direted in Problemy
the 4th, Chap. IV.

Laftly, having finithed the Weft Off-fet at n, chain the
Mark at b, for a diagonal Line, to the Trapeziumnm b c,
and as you advance omit not to take the Perpendiculars on the
Right and Left-hand found by your Staff, that is to fay, the
Place where they fhould be raifed, name'y, at 7 Chains, 70
Links upon the bafe Line afr g; 2 Perpendicular will fall into,

] ot
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or upon the Mark at m, which being meafured, return to your
Staff, and 20 Links farther, upon the fame Chain-lire, another
Perpendicular muft be likewife raifed to the Corner or Mark left
in the Hedge at ¢, which being meafured and entered (as already
direfed) return to the Staff, and finifh the diagonal Line n b,
then are your Dimenfions compleated, and the Field furveyed.
But here fuffer me to remind the young Pratitioner, that Care
and Corre&tnefs muft be his conftant Guide or Attendant not
only in the Fields, but when he cafts up his Dimenfions alfo.
As no Perfon is allowed to be infallible, confequently the moft
judicious and complete Surveyor may as inadvertently commit
a Miftake (if Care be neglecied) as the greateft Stranger to
Field Praftice. But from what I have already obferved in the
foregoing Chapters, 1 hope this Caution will not be forgot by
the Learner, who having prepared the Dimenfions of this Field
for the Pen, the Content thereof may be found as follow.

See the Work of each Off-fet, and the Trapezium alfo.

North Off-fet, Left-hand.

54 4.4 2.4 4.8
3 34 36 32
16.2 176 144 96
132 72 144
14.96 8.64 15.36
16 20
8.64
" 1536

——

55.16  half fquare Chains.
8

441.28 Perches.
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Eaft Off-fet, Left-hand.

.70 3.8 1.3 5. 4 1.2
2 3. 4. s 41 4.1
.21 11.4 52 20 16.4 12
11.4 48
52 e e
20.0 4.92
16.4
492

58.02 half fquare Chains.
8

464 16 Perches.

South Off-fet, Left-hand.

45 7:2 6.1 395
6.2 4.2 4.2 34
go 144 122 2380
270 288 244 1785
27.90  30.24 25.62 20.230
30.24
25.62
20.23

103 93 half fquare Chains,

831,92 Perches.

T 2 Weft
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Weft Off-fet, Left-hand.

2.9 3.1 3.2 1.5
3.7 2.3 1.2 3
203 93 3-84 45
87 62
JO 73
7-13
1%
45

26.20 half fquare Chains,
8
209.60 Perches,

Thé Tra'pwium.
43.7 the Sum of the Perpendicular
21.1 the Bafe.
—
23]
237
74

i
T/

500.07 Half fquare Chains.

3.

4000.56 Perches

Noste, The above Dimenfions are caft up according to the Di-
rections laid down in the laft Chapter, to wit, in each Off fet
refpeiively every two adjacent Perpendiculars are added toge-
ther, a d their feveral Sums are multiplied by the intermediate
Diftirce tound by dedulting or fubtratting every foregoing
Length on the bafe Line, from the next fucceeding one, for a

See
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Sce the North Off-fet caft up as fallows.
o 0.0
§.40 ———————— 30

6. 80— .40
12.20 — 3.201
17.0 - o

Fitft, Add 3 (the Perpendicular) to o, whichbeing multiplied
by 5 Chains 40 thus: 3. » §5.40== 16.20, the Produét fet
apart.

Secondly, Add .40, the fecond Perpendicular, and 3. the firt
together, the Sumis;3.40; then iubtract 540. (the foregoing
Length on the bafe Line) from 9.80, thus:

9 80 — 5.40 = 4.40, which multiply by 3.40, thel 16,20
Productis 14.96; fet thisalfo under the former Produé. | 14.96

Thirdly, Add 3.20 (the third Perpendicilar) to .40, ! 8.64
the Sum 1s 3.60 ; and rake g.80 (the preceding Length < 15.36
on the bafe Line) from 12.20, there remains 2.40,; ——
which multiply by 3.60 (tie Sumk of the two adjacent | 55.16
Perpendiculars) and the Produét is 8.64, which place 8.
under the former Products. J 441.28

Laftly, Add oge 3.20 (the third Petpendicular;) “then take
12.20 (the forégaing Length 'om the bafe Line) from 17, the
whole Line, and there will remain 4.88, which being multi-
plied by 320, the Product will be 15.863 place this under the
former Products; .and collect their Sum, ‘then have you the dcu-
ble Area of theOffifet in fquare Chains, which being multiplied
by 8, gives the Content in Perches, viz. 441.%, as Top of the
Dimenfions: But as you pfoceed in cafting up the Dimenfions,
draw a Dafh with the "Pen acrofs each of thofe Lines that are
between the Bafe and Perpendiculars, when or before you add
the adjacent Perpendjculars; which will prevent your cafting the
fame up twice over, :Hence the Area of the Field is ob-
tained vz,

N. Off-fet
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N. Off-fet —— 4411

E. do. 4ha l ¥ I
S. do. 823 ¢ 370
'W. do. 209-1:J
Trapezium 40001

Here fuffer me to acquaint the young Surveyor, that as all the
following Examples of this Kind reiating to Off-fets, &¢. are
meafurcfand caft up as above direed, I therefore think it need-
lefs to infert the different Operations that follow, fince it will
give my ingenious Reader an Opportunity (if he chufes) of be-
coming very perfet and ready in cafting up the fume; fo that
if the Refult of his Work fhould happen to difagree with the
Refult at the Top of the Dimenfions, he may thcn take it for
granted that 2 Miftake is oommitted in his Proceedings, and
therefore fhould re-examine his Figures,

Example 11.

Let the following Figure reprefent an irregular Inelofure, I
demand the Content or Area thereof.
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To determine which way the aforefaid Field could be moft
expeditioufly furv;yed, would be to little Purpofc; for feeing
that any irregular Field will admit of great Variety (with regard
to taking the Dimenfions thereof ;) it therefore matters not how
the fame be furveyed, provided Care be taken not to omit or
meafure any Part twice: However, I would recommend to the
Learner, if the Field or Land be horizontal, to take the largeft
Trapezium or Re&-angle, &'c. pofiible, and let the Off-fets be
as fmall as the Boundaries will conveniently admit of ; but in
curvilineal Superficies, or mountainous Giound, the Surveyor
cannot be his own Carver. Field Practice in fuch Cafes, will
more effectually edify, than if whole Shects were herein delivered
concerning the practical Occurrences of Surveying.

Perhaps it may be obferved, that the foregoing Figure or Field
might as readily be furveyed by taking up three or four Trape-
zinms therein, and afterwards, (if any Off fets be omitted) to mea-
fure them as heretofore directed, I'll not deny it; butas I pro-
pofe in this and all the following Examples, to recommend a
Method which in moft Cafes wll claim the Preference (with re-
gard to Expedition and Correfinefs) to any thing relating hereto
ever publithed ; hence I prefume to hope (as [ don’t trace the
Foofteps of others) that this will meet with the Approbation of the
Geometrician, and give general Satisfaction, the whole being
founded upon Geometry,

Direttions to take the Dimenfions of the foregoing Ficld.

Firft, Suppofe you entered the Inclofure at the Corner a,
{though it mattere not where you enter, or where you begin) looking
along the North Side thereof, the Irregularity of the Fence tells
you it muft be ftraightened, which you cl{z& by chaining the
bafe Line a b, and taking up the North Off-fet on the Left-
hand, as direed in the foregoing Example ; and when you are
at right Angles to the Corner e on your Right-hand, meafure the
Perpendicular n e, enter the fame as a Right-hand Off-fet, and
leave a Mark at e; then return and finith the bafe Line, at the
End of which (the Hedge being at right Angles thereto) chain that
Part on the Left firft, which when entered, you may chain, and
enter the Rizht-hand Perpendicular, Thus you have mealured
the North Off-fet.

Secondly,
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Secondly, Walk round the Hedge or Eaft Side of the Field
till you come to the Point c, these leave a Mark, and cafting
your Eye towards d on the Weft Side thereof, you perceive isin
a Line with a Corner in the South Side; then chain to the
Corner a, where you firft began, and take up the Perpendiculars
on the Right and Left-hand, thus: When you come to o, that
is 4 Chains on the Bafe ¢ 2, meafure the Perpendicular o g;
and when you come to I, to wit, 11 Chains, 10 Links, mea-
fure the Perpendiculari e = 5.40, then proceed till you are at
right Angles with the Mark left at d ; meafure the Perpendicular
k d likewife, which enter as a Left-hand Of-fet, return and finifh
the bafe Line c a, which allo enter. See the Dimenfions following.

Thirdly, Chain the bafe Line a d, and take up the Weft
Off-fet as you were directed in the Weft Off-fet in the lait
Example.

Fourthly and laftly, Standing at the Corner d, look towards
the Mark formerly fet up in the Hedge at ¢, to which Place
chain for abafe Line to the South Off-fet, and take up the fame,
which when done, your Dimenfions are compleated.

Here note, When you were meafuring the North Off-fet, an
Off-fet on an Off-fet occurred on 4 94, the third Perpendicular,
which fee how entered, and alfo another on the laft Perpendicular
yout took in the South Off-fet, which fee likewife.
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Mr. Greenfield's Land,

Marl-Field Dimenfions,
21t Fune, 1770.

North Off-fet, Left-hand.

1036

(o} o
380 1.10
8.10 ———e= 1.10
13. .00
13 494 -
i8.40 ——— 3.0 —
26.18 5.82

151
An Off-fet on ditto W.
§35

- 0 0.
~4.94 - 1.35:

Left-hand Off-fet, S. W,

Right-hand Off-fet, N, E,

20743 15812
5] 2] o (o]
22,40 ————————- 8.20 | 4.0 4138
3 63 .00 | 11 50== —aan §. 4O
3303 —re - 00
Weft Off-fer, Right-hand. South Off fet, L. H.
1330.
534 o= )
Qo- o 2.60 7,10
532 33.0 520 - 5.10
13.18 SURL RO el apser £.58
13.50 ~— 0 {1520 .00
10307 =30
23.g0 3
An Off. on lalt Perpendicular.
24.
o o
30 1
A - sl
3 Herein
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Herein the young Pralitioner may meet with Matter (uffi-
cient to exercife his Pen, by cafting up the foregoing Dimen-
fions.

Hire note, When the Dimenfions of 2 Field are finifhed, draw
a double Line under the fame; (fee the double Line A B at the
End of the foregoing Dimenfions) which will prevent both Con-
fafion and Miftakes, when the Dimenfions of feveral Fields fuc-
ceed each other.

Note alfo, When you are to map your Dimenfions, obferve
not to enter any thing in the Right-hand Column except Remarks,
and an Off-fet upon an Off-fet when it occurs; fee the North
Off-fet in the lalt Example, wherein on Off fet upon an Off-fet
is met with, and properly entered at, and upon the Perpendicular
where it lies, with a dath or fmall Line drawn between the Per-
pendicular and (he Place where the fame is entered,

Here followeth an Example which will enable the young Prac-
titioner to form a more clear Notion of two unequal Perpendi-
culars being entered at the fame Length upon a bale Line. See
the North Off-fet in the laft Example at 13 Chains in the bafe

Line, there is no Perpendicular; and alfo at the fame Length
there are 4 Chains g4 Links of a Perpendicular.

E.\'amplz. II1,

Let the following Figure reprefent a Parcel of Land in aTown
Field, Idemand the Area or Content thereof,
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i

Bl s ot istotions (e e i il A 3.

The Dimenfions.

28252 C.L
0 10,05
10.35 10.00
10.35 7:24
17.10 — 6.85
17.10 —— — e ——— 3.Q0
26.10 — 1.55

The Dimenfions of the above Figure are taken thus: You are
fuppofed to begin at I, chain I H == 10. Chains, 05 Links:
And as I g is at right Angles to I H, chain or meafure it for a
bafe Line: When you come to a, you'll have two Perpendicu-
lars to enter, towit, a L and a b, but be careful to enter a L,
before a b, as it refpects the Land already meafured, 7. e. HI,
La. Thefe Figures being entered, return to 2, and chain till
you come to d, where you likewife have two unequal Perpendi-
culars, namely d c and d e, which being entered as above di-
rected, that is, the Perpendicular d ¢ before de; then proceed
in chaining the bafe Line till you come to the End g; meafure
the Perpendicular alfo, and the Dimenfions are compleated.

Ua Dzmon-
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DevoNsTRATION.

Firt. The Perpendicular 1 H -}-aL x 1a == Area HI 2k,
by Example 2d, Chap. V,

Secondly, ab-+-dc » Id—Ta= Areabacd, by dittc.

Thirdly, d e -+ gf x I g—1d — Areade fg, by ditto.
which being collected, 2mount to 17 Acies, 2 Roods, 13 Per-
ches 3. The Pleafure of the Operation is left for the Learner’s
Amufement.

Thus, courteous Reader, have I prepared you, (I kspe) to
enter and meafure Inclofures bounded by right Lines or Hedges,
though ever fo irregular: And in the next fucceeding Chapter
you'll meet with fomething more difficult,
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Teacheth to meafire and find the true Content of acir-
cular or curved-line Off fet : Alfo to find the
Content of the moft irregular Field, &c.

Example. 1.

Demand the Content of the following Figurg, which may
I reprefent an Off-fet taken upin the Side of a Field.

In this and all other Off-fets, you muft take as many Perpen-
diculars upon the bafe Line to the fubtending Hedge or Fence,
fo that if a right Line was drawn from the End of any one Per-
pendicular to the next (on either Side) it would neither exciude
any Part of the Field or Land you are about to meafure, nor
include any of the adjacent, as dire@ed in Page 88,

Dimenfions
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Dimenfions,

.60

2 ———— I Bo

. 2,10

4.40 3.00

6.50 ———-—— 2.30

7.70 o= — 2.10

9.00 ———— 240 d
.46 ——— 3.20 |
13.10 o e 00 |
15:20 —__ = 900 1
20.26 2.0

22.0 —— 2.60

24.0 2.80

2b.0 — 2.80

26.80 ~———— 290

28.60 ————w_}.20

This, and all Examples of the Kind, are caft up according
to the Directions laid down in the firft Example of this Chapter,
being founded upon Chapter the 5th, Part the firft, viz. The Sum
of every twa adjacent P?endiru!ar: multiplied by the intermediate
Diflanke upon the bafe Line (found by [ubtraliing every foregoing
Number fromthe next fucceeding) gives the double Area thereof; (fee
Page 118) then, by colleéting or fumming up all thofe feveral
Arcas together, their Sum or Amount is the double Area of the
Off-fet in fquare Chains, which multiply by 8, the Produ&
is the Anfwer in Poles or Perches, and muit be entered at the
Top of the Off-fet.

Whoever thus proceeds carefully, may, with the greateft Cer-
tainty, rely upon the Refult ; but, for' a farther Proof of the
Work, it will be proper to prove the Multiplications ; and if
the Additions and Subtradions were firft examined, the Procéed-
ings might with greater Certainty be depended upon.

As my chief Aim is to edify to 2 Degree of Perfedtion, the
ingenious Youth, I therefore fhall, in the next Place, give an
Example of an Off-fet adjoining an old Brook 3 and that the
young Learner may more perfectly comprehend the F iglL:l}l'c and

imen-
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Dimenfions of this irregular Space, T muft beg Leave to ufe a
larger Scale (in this Example) than that mentioned in Page 103,
that the fame may be thereby rendered more confpicuous, whereof
4 clearer Notion will be formed of iti curvelineal Space.

Example.
Let the following Figure reprefent on Off-fet adjoining an

old Brook, laid down by a Scale of 8 Statute Poles to an Inch,
I demand the Area thereof,

Dimenfiane
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Dimenfions. An Off. onditto, L.H.
I
N. Off. L. H. o —— o
,60 ——Q
593 275 a7
(-] 0 »OI 22
467 240 | 1.10 e 21
1,23 R R L o
1,42 s coma |
1,70 1,31
2,30 ——==—————— 1,50 An Off. on do. R. H.
2,72 ————————— 1,32 13
2,95 »3110 Q
B0 i L0 § I e Q
3,20 »22 | 8o ,10
3,50 921 | 1,00 322
3.68 ,25| 1,20 22
3,990 ————————— ,60|1,30 14
3.90 - 1,50] 1,50 Q :
5555 - »21 ]
6.05 —————— —— ,23
i s o et L. H. an Off, ondos
6,900 ——— ———— . 445 2L
et e N M | o : C
,62 o
1,00 323
1,20 24
1,33 g2 I
1,50 ,10
L. H. Off. between 1,50 & ,21
61
0 - 0
N o e AT »30
50 »35
»70 »38
SOY I i < »35
1,60 = = == = == —— 00
2,10 — = — == = — e

Perhaps
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Perhaps an Explanation of the foregoing Dimenfions would be
looked upon by the Reader as Tautology, fince I have, in all
the foregoing Examples, explicitly performed the fame refpeétively ;
which now induces me not to be guilty of an unpardonable
Trefpafs upon my Reader’s Patience.

T am too well convinced, that whoever the Youth is that takes
Delight herein, will have no Occafion for a Finger-poft to each
Example, fecing they are all performed alike.

The Off-fets collecied.

North Off-fet, Left-hand 592
An Off-fet on ditto, Left-hand —_— 1}
Ditto on ditto, Right-hand e &

Lefc hand Off-fet on ditts  — 2!
L. H. Off. between 1,80 & ,21 ——— ——— 6%

72 Perches, the
Area of the Off-fet—Now every Whole being equal to all its Parts
taken together ; hence the Area of the whole Off-fet is obtained,
by adding the mean Off-fet and Oft fets upon Off-fets together,
as above,

I hope the foregoing Example of a Brook Side, will fuffici-
ently direét the Learner, as therein is a Specimen of Entry which
will qualify him to meafure the moft irregular Boundaries 3 and
by the Dimenfions with the Pen, difcover the true Area (?
the fame: So that if a Meadow, or any other Inclofure, was
bounded on all or any of its- Sides by an old Brook, the Sur-
veyor needs do no more than firft to ftraighten the Sides there-
of according to the Dire&tions in the two laft Examples; by
which Means the fame is reduced to a Trapezium, or an irre-
gular Polygon, and may be meafured as direéted in Chapter the
sth, Partthe zit.

X Example
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Example, 111,

Let the following Figure reprefent a Field, I demand the.
Content thereof.

SOU TH.
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Dimenfions.
ift. W, Off. L. H. on ditto. E., O L H,

189 771+
o] 04D -— 0
6 6o————————1,00| I,§0 — —— — — ,00
Sl e e riaon 40| 3:0 140
11,30 o 50 4,60 »50
13,40 1,79 6,70 —1,56
1450————— . 160| 8,30 1,30
150 ————em—o— o 1,30| 970 ~—— 60
10,20 ,60
12,0 3,00
12 5.50
2d W, Off. L. H. 14: 5.0
635 15,40 5,80
o ol|17, »30
15,10 5§50 [7.60 -— .20
15,10 -— oo | 18,90 s »50
17,40 oo | 22,0 3,00
20,50 220 | A INGO-= e 2,00
21,10 »30 | 24,30 1,40

N. OfF L: H. Trapezium.

192 4795
O ol © o]
5,0 40 5’60 R H 11,0
12,0 — 2,00 | 17,0 — =L H—— 11,20
14560 —— —e 0| 27, 00
X 3 Of fets




GEODASTA Improved.

[;f’;'}r._/?:_: M ‘E};u.‘o s Gl?lt L‘jé‘u‘j.

189
635
192
771
4795
AR
6582 =41 0 22

The Field Work of the foregoing Figure explaineds

N. B. This Explanation is occafioned by the two Weft Off-fets
that appear in the Field-Book, which perhaps may not be fo
immediately underftood.

Firft then, you are fuppofed to enter the Field at A; chain
from A to E, ard take up the Weft Off-fet to the Left hand,
leaving a Mark at E,

Secondly, Return to A, and chain to D, vpon which Line
take up the fecond Weft Off-let.  See the Entry thereof.

Thirdly, Take up the North Off-fet as you chain from D
to B.

Fourthly, take up the Eaft Off-fet as you meafure the bafe
Line from B to C.

¥ifthly, meafure and take up the South Offfet, when chaining
nom Cto A,

And laftly, meafure the Trapezium A D B C, as you were
taught in Page 115, and 116. See the Content of each Off-fet
entered at the Top of the Jeveral Dimenfons,
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Ev:ump!e IV.

Let the following Figure reprefent a Meadow bounded on one
Side by an old Brook, Idemand the Content thereof.

NORTH.

Dimenfions
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Dimenfions,

I

Left-hand Off, Brookfide, E.

14893 C.L
o (o]
ST e 5,00
2,50 4,0
4.0 — 1,20
5,0 — 1,20
5,50 = 1,40
7,0 v 5:Io
8,00 —— Ty mi5,40
0550 = 535
11,40 I,20
13,0 1,38
14,0- 5.0
16,0 5,0
18,20 ™ 4420
20,20 ————-————31,1I0
22,0 1,10
23,0 40
25,0 — 4,0
26,0 3,0
26,30 0,0
32,0 3,0

1A Improved.

2
Right-hand Off-fet, W,
61745
o 1,00
3,0 o
e — 1370
Oy~ ———————— 14 90
U0 =t e O

- 3
An Of. on ditto, R. H.
31z
e o
2,20 o
3,60 0,85
530 0’90
5135 s
4
5. Off. Iz H.
2113
0 2,00
2,20 1,20
4)90 2!]0
6,40 1,36
9,20 »20
1-‘*;0 e (o]
1 Off-fet - 14892
2 ditto - 6174+
ghditto’ - 313
4 ditto - 211}
AR P.

7907+ = 49 1 271

the true Content of the Meadow,

Diretiions
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Directions in the foregoing Field or Meadow,

When you come into it, make for the North Side there-
of, (r/m.'gg any Side would anfwer the fame End ;) then fix on
a Place in the Hedge, fuppofe at A, and cafting your Eye towards
the oppofite Side, fix on a Mark in the Hedge at B, to which
Plage chain, and as you advance take up the Left-hand or Brook
Off-fet, as you were directed in the fecond Example; and at
the fame Time take up the Right-hand Off-fet; but when you
have meafured 30 Chains on your bafe Line, your Staff will in-
form you that a Perpendicular thereat doth arife into the fubtend-
ing Corner, upon which you'll have a South Of-fet; the firft
Perpendicular thereto lies between the Staff and the Mark in the
Hedge at B (feethe 4th or South Off fet, Left hand) then are
your Dimenfions ended, which you may caft up in the Field, if
you think proper: And if the Dimenfions are to be planned,

youll meet with Direttions to effect the fame in Chapter the
Ninth.

N. B. 1f any of my ingenious Readers thould ¢hink the pre-
ceding emblematical T ypes too few, or infufficient to qualify them
for real Praltice ; let them draw, with a Pencily or Pen and Ink,
upon Paper, fuch curvclineal bounded Fields as their Fancies
{hall ditate; which, according to the foregoing Rules, may be
meafured by a Scale of equal Parts, and a Pair of Dividers, equally
the fame as if taken with a Chain in the Ficlds: Thus let them
proceed in drawing the Form of one crosked Field after another
upon Paper, till they become perfe&t and ready in meafuring the
fame ; and then, (but mot before) they may venture into the
Fields: But in cafe the Idea fhould " prove fomewhat barren,
and the Youth be at'a Lofs to draw himfelf difficult Examples,
let him walk into the Field§ with Paper, Pen and Ink, and draw
the Form, at Pleafure, of fuch and fuch Fields as he fhall think
proper ; and when he comes home, may meafure his random
Plan by the Help of apy Scale of equal Parts, which may
be repeated till he is exceedingly ready therein ; whereby he
inay qualify himfelf for real Practice, I"would recommend this
laft Expedient as a preparative Int:odu@ion to the Chain in the
Field ; for the Learner may be affured to meet with every Day,
and in every Inclofure, unexpected Variety, fince there are fcarce-
ly two Inclofures to be met with alike in Form. And when he
is ready in meafuring one Field, let him fix upon another or two

adjoin-
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adjoining thereto, which he may meafure and plan, if he chufes,
according to the Direétions given in the fucceeding Chapters;
and, for his farther Improvement herein, fhall introduce an Ex-
ample of a fmall Eftate before I clofe this Chapter, whereby he
may form a clearer Idea of Field Practice.

Example V.

Let it be required to mesfute the following fmall Eftate, con-
fifting of four Inclofures, fo that the Dimenfions thereof may be
caft up by the Pen, and afterwards planned if defired : 1demand
the Content of the whole, and of each Field feverally.
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OBSERVATION.

Yn meafuring this Eftate, you muft be very accurate in
your Dimenfions, otherwife you cannot poffibly give a juft Re-
turn or Plan of the fame : But here note, if you m« alurean inner
Of-fet in one Field, there will be no Occafion to have an Off-
fet up to the fame Hedge in the adjacent or adjoining Ficld; ( fee
the South OfF fet in the Field M ;) and when you come to meafure
the Field Q tneie will be no Occafion to meafure or ftraighten
the North Side thereof ; but obferve to take the Area of the
South Off-fet in the Field M, from the Area of the Dimenfions
of the Field Q, and the Remainder is the true Arca thereof.
Forget not to leave Marks in the Corners, &c. of every Field
you come to when meafuring, to which you muft meafure; for
Inftance, when you come to the Corner m, in the Field M,
leave 2 Mark in the Hedge, and alfo one at B, undernedth which
the Chain muft come when you are meafuring thereto in the ad-
jacent Fields. And when you meafure the Eaft Off fet therein,
it will be needlefs to take Notice of the Hedge which lies up
thereto when you are meafuring the Field Q, to wit, the North
Hedge, having the circular Form thereof in the Field M, the Area
of which muft be taken from the Trapezium mr h B, and the
Remainder being added to the Eaft and Weft Off-fets in the
Field Q, the Sum will be the true Area thereof. And alfo
the Eaft Off-fet in the Field O, muft be taken from the Area of
the Dimenfions of the Field P; and there will remain the Area
thereof, and fo of any other, which fhould appear in the Di-
menfions, as follow.

¥ Dimenfions
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Dimenfions of an Eftate in the Townfhip of
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in the Parith

of » and County of » belonging to ¥ S B
Efq; Jobn Ancker’s 1enant at Will, g Fune, 1770.
Field M. R.H. Off. §,
N. Off. L. H, 2736.
o —13,00
307, 4,75 - e—te— H:00
0 o 17y =—=— — 13,0
1,0 ¥,20 | 19,50 ————
1,20 ——— 2,00
2,30- 2,00
6,40 g »10
8,0 10
10,30 2,00
19,50 s
E. Off. L. H, S. Off. L. H. in Field M.
127
4 s v —— Field Q.
6.0 I,50 '
10,60 00 3 3132
13,40 00 4
34 3 2,0
5,60 S 2,70
7,90 e 545
: 10,34 ——=———— 1,30
Ficld Q.
R. H. Off, W,
4863
o —~ o
4_‘(;0 — 340
7,80 e 2
13,0 ——-————— 6 60
T4, 09



GEOD £ SIA Improved. 169
Field Q_continued.
E. Off R. H.
Trapezium. 362%
o — - o
2492% 1,70 ,60
° o | 7,20 — 4,20
11,30——R H——— 7,70 | IO~ 3.00
13,50 ——L H—— 7,80]19:5° I
20,10 00
Field O. _
Right-hand Off-fet, E.
L. H. W, Off. :
1094+
Q.q._' 0 0
0 - L'—"' (o] 8* 8’0
2,70 —————————1,30 10, 1,10
4y - 4,00
6,80 3.Co
9,10 1,20
16,0 ——— ————- ," 0
Field P. E.Off. L. H.in Fd. O=Fd. P,
L- H- Oif N. ‘Vo ‘07__:7
1447 o o
© — o| 4.0 1,20
4, to S, Corner Fd. Q —2,00| 7.0 - ,00
22,80 6,50 9. 1,10
24,0 4,40] 11,60 ———r—-—— 00
R.H. Off S.E.
19963
0 o
12, 10,00
24. ,80
Y2 The
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The Field Notes expfm'm’d.

Firft, you are fuppofed to enter into the Field M, at the Mark
T, from whence (‘after you have fet up a Mark) chain to the Corner
A, and take up the Right and Left hand Off-fets.  See the laft
or foregoing Example. Then chain from the Corner A, to the
Corner B, and take up the Eaft Off fet alfo; in like Mannes
chain from B to m, taking up the South Off fet as you were di-
re€ted in the firft Example of this Chapter : But here obferve,
that this Off-fet projeéts into t.e North Side of the Field Q,
a.d therefore you need not ftiaighten the Hedge on both Sides ;
but take Care to mention at the Top of the Dimenfions Minus
Field Q ; thus abbreviated, —Fd. Q.

Secondly, Having finifhed the Ficld M, at the Corner m,
enter in:0 the Fieid Q thereat; and after you have obferved the
Forin thereof, firft take up the Weft Off-fet therein, which lies
upon the Line m r; then retun to the Corner m, and from
thence chain to the oppofite Corner, to wit, h, for a diagonal
Liie to the 1rapezium mr h B, which, when you meafure,
raife Perpendiculars theretrom to r on the Right-hand, and B on
the Left-haud. See Problem IV, Chapter IV ; and alfo Example 1,
Chapier V1, whetein you have Direétions to meafure any Trape-
zium whatfoever ; which being entered, then take up the Eaft
Off (et hat lies upon the Line h B, by chaining from the Mark
in the Hedgeat b, tothe Mark you leitin the Corner at B, then
have you compleated the Dimenfions of the Field Q,

Thirdly, Enter into the Field O, and ftart from the Mark
you fei up at D, to that left in the Corner A, taking up the
R ght and Left hand Off-fets, as already taught. But bere
n,’)j}-rw, when you meafure the Perpendicular on the Left-hand to B,
you will bave no Occafion to meajure any other Perpendicular on
that Hand till you come to A.

But then you would have included therein the Eaft Off- fet in the Field
M. which fhould be fubtrailed thersfrom ; neverthelefs, it will not ke
amifs for the Learner to have as great a Fariety as each Example will
admit of ; and (therefore) as he advances on the.bafe Line D A,
take up as many Perpendiculars as the Left-hand Hedge requires :

take
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See that the Right-Hand Perpendiculars be not negleGed, which
done, walk to the Corner C, and meafure the Eaft Off-fet alfo
that lies between the bafe Line C D and the Hedge on the Left-
hand, then is this Field mealured likewife.

Laftly, ftep into the Field P, walk to S, the South Corner
thereof ; and from thence chain to I, the oppofite Corner, upon
which Line take an Off-fet to the Right and Left-hand, fe the
Dimenfions of the fame) which when entered you have finithed the
whole. :

OBSERVATIONS.

1. In the foregoing Example I have defignedly omitted in the
Field Notes, Remarks, as Ponds, Fits, Iimber, Buildings, &e.
which perhaps might have occurred, being appreheniive the fame
would rather confufe than edify in this Place: Moreover, 1 have
direéted to meafure each Inclofure feparately, though contrary te
that corre® and expeditious Mithod of chaining a Main-line acrofs
an Lflate, and meafuring the Inclofures feverally that you paf
through, as they are met with on the Right and Left-band, whereby
a Plan, with lefs Trouble, may be drawn from the Dimerﬁam fo
taken 3 an Example of qhich I have delivered in Chapter X ; but
mufl intreat the young Praciitioner not: fo perufe or examine the
Jame until be isvery expert in planning and cafting up this andthe fore-
going Examples.

2. And although in the laft Example, the Right-hand Co-
lumn contains Part of the Dimenfions of the fmall Eftate, yet,
notwithftanding, if the young Praclitioner be ready in the pre-
ceding Examples, he’ll find it no ways difficult to plan the fame,
more efpecially after he has read the three fucceeding Chapters.




The Amount of the Dimenfins.

South ditio, Right-Hand —

Field Q, Right-hand Off-fet, W. —

Tragezmm = = —

Right-hand ditto, E. ——

Right-hand ditto, 8. E. —

— E. Off. L.H. in Field O.

of each Inclofure.

A.

M, Dairy Field — 3484 = 21
Q, Pool’s Meadow 30271 = 18
O, Horfe Pafture — 1500 = g
P, Lady Acre —— 33273 = 20
Total 70
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Perches.

Field M, North Off fet, Left-hand — 307.

2736.

Eaft ditto, Left-hand ——o 127,
South ditto, Left-hand —— 353.1

3484

486}
24924

Eaft Off-fet, Right-hand — 3621

3341

—S5. Off. Left-hand, in Field M. “313%

3027,

Rield O, Left-hand Off-fet, W. —— 4052

Field P, Left-hand Off-fet, N. W. — 1447

33273

The Amount of the whole Efiate particularized, with the real Nams

RiP
3 4
3 27
I 20

3 7%

3 18%

CHAP
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O bl G P £

Diwvifion of Land.

AN D (when it becomes the Property of contending Par.
I ties, Co-heirs, joint Purchalers, or Co-partners, &) is
occafionaily divided into fuch Shares or Parts as the Co-parties
are intitled thereto. And fince this carnot poflibly be done or
effeéted without having Recourte to the Affiltance of a Surveyor,
or fome Perfon equally qualified to perform the fame, T thall,
therefore, in this Chapter, lay down fuch Rules and Dire&ions
as will undoubted|y enable any Meafurer to compleat the fame
when Occafion offers.

Wen any Land is- to be divided, meafure the fame by the
Directions before given, ere you divide it, except it is to be di-
vided into two equal Parts; and in fuch Cafe it may be performed
with lefs Troubie. Then proceed by the Rule of Fellowthip
taught in the firlt Chapter; but before you begin, you muft be
informed, by the Parties concerned, where their refpe&ive Shares
fhould nearly be, namely, whether in the eaftern, weftern, or
fouthern Sides of the Land, &¢. and if Water be fcarce therein,
it would be proper fo to divide that each Part may have Commu.
nication with, and to that neceflary Element; otherwife the
Parties concerred aid obftructed therefrom, will certainly find
themfelves aggrieved chereat, fo as not to acquiefce to, and cone
firm the Divifion,

P:ROB-O0S TTION-T

Shewing how to divide a triangular Piece of Land feveral
‘Va)’s.

Erample
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Example 1.

Let theTriangle A B C, reprefent a Piece of Land tobe divided
between two Men; firft equally; fecondly, unequally; and in
both Cafes the Line of Divifion to proceed from the Angle C.

(plate 2, fg. 1.)

To divide this Field into two equal Parts, you need only chain
the Side A B, andlay down the Half thereof, by meafuring back
again from B to D; thena Fence dire&ly drawn or made be-
tween D and C, will divide the Field equally. For fuppofing a
Line was drawn through the Point or Corner C, paraliel to the
Hedge A B, bifected in D, and D C being joined, reduces the
Field to two Thriangles ftanding upon equal Bafes A B and DB;
and Triangles fanding upon equal Bafes, and between the fame
Parallels, are equal by 38th Prop. 1 Euclid. Hence the Area of
the Triangle AD C, is equal to the Triangle D B CQED.

Secondly, Let it be required to divide the fame triangular Piece
of Land into two unequal Parts, that is to fay, one Man to
have 5, 6. or 7 Acres more than the other; or to have two
Thirds, or any other Part thereof, in all fuch Cafes, this is the

R U L E

As the Content of the Field is to the Length of any one
of its Sides, fo is each one’s Proportion or Share of the Content,
to hisexa& Length upon the meafured Side 3 which muft be laid
down or meafured from the Corner B towards A, or from A to-
wards B, according as the Parties have agreed concerning the

Diviﬁon-

Now, in the foregoing Example, let it be required to divide
the triangular Field ABC, between Fobn and Fames, and Fohn
to have 3 Acres more than James, 1 demand where the Line of
Divifion muft be drawn 0 the Hedge A B. By the foregoing
DireQions you meafure and find the Content of the Field to be

28 Acres; and as Yobn is to have torec Acres more than Fames,
take
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take half the Difference between their Shares, that isto fay. one
Acre-and a Half, and add it to half the Content, v/z. 14 Acres,
the Sum is 15 Acres, 2 Roods, ohn’s Share; and 1 Acre,
2 Roods, taken from 14, there remains .12 Acres, 2 Rouds,
Fames’s Part,

Then fay,

ALy G, A,
As 28 27 :: 15.5 to Fobn's Diftance upon
the Side A B. 27.
1085
310

C. L. Inches.

28) 4185 {14 04 4 ;
28+ ¢ or 14 Chuins g4 Links,
—— ,2 of a Link, Anlwer.
138

112

By the above Qperation,* you find that Fohn muft have 14
Chains g4 £ Links, laid down or meafured trom the Corner A,
towards the Corner B, vz. from A to G, and draw the Line
E C, which will divide the Field as was required. If it were
demanded to divide the fame into any other unequal Parts, you
muft in like Manner proceed.

H 8B OB I,

Let it be required to meafure acd divide fiz, 2, plate 2, which
reprefents an Inclofure, into two equal Parts by a Line pro=
eeeding from a Pond at A,

b A The
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The moft ready Way to do this, is firft to draw a Line from
A that fhall nearly divide the Field into two equal Parts, as AB,
which you may call the {uppofed Line of Divifion; then meafure
the Parts feparately, and if the Content of each be alike, you
have equally divided the Field ; but if unlike, take half the
Difference from the greater Part, and join it to the lefler, thus;
divide half the Difference in fquare Perches, by the Length
of the fuppofed Line of Divifion reduced to Poles, and the
Quotient will be the Breadth to meafure or lay down from the
greater Part.

Here note, 1f you meafure with a four-pole Chain, reduce

our Chains and Links into a one Pole Chain, thus ; multiply

the Chains and Links thereof by 4, and the Produét will be Poles,
and decimal Parts thereof.

Esxample.

C. L.
I demand how many Poles in 7 19
4

Anfwer, 28.96 P

/

Allo T demand how many Poles in
Anfwery, 59 Poles.

Proof 14 75

And to reduce Poles to Chains, &¢c. divide by 4, as aboves
and the Quotient will be Chains and Links.
Example.
I demand how many Chains and Links in 13.84 Poles?
1314

Anfwer 3 Chains, 46 Links. 3.40
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In the foregoing Example meafure the Leng'h of the fuppofed
Line of Divifion A B, (but remember to begin at the Hedge on
the other Side of the Pit, and not at the Point A} and you'll
find it to be 15 Chains, 32 Links; then meafure each Part fepa-
rately, and caft up the fame (as before taught) whilit in the
Ficld, and you will find each Part to contain as follow :

A. R.'P.
The Eaft Part 14 3 17
The Weft Part 12 1 34

Suppofed Line of C. L.
The Difference 2 2 23 Divifion — 15 32

-~ 4

I I1:
61 28

Half ditto —

I
4
5.

40
The fuppos’d Line of —— 4)
Divifion is 61.28) 21100 ( 344
Perches, 18384 R
— .86 Links of a four-pale
27160 Chain,
24512

26480
24512

—

19680

By the above Proceedings, you fee the weftern Part is lefs than
the Eaftern by 2 Acres, 2 Roods, 23 Perches, the Half of which
reduced (according to the foregoing Rule) is 211 fquare Poles,
which being divided by 61.28, (the fuppofed Line of Divifion
in Poles) gives 3.44 Poles, equal to 86 Links of a four-pole Chain,
which muft be laid down or meaiured from A towards d, and
from B towaids c, between which Point, a Fence made will
divide the Ficld equally, as was required,

Z 2 Example
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“

Example 111,

Admit fie. 3, plat to repre fent an Inclofure the Property
of three Men, (viz, ° ﬂjep/., Fobn and ,.n'.-J ) containing 21
Aces, 3 Roods, 12 Iuchcs, to be divided equally; that is to
fay, eacn to have 7 Acres, 1 Rood, and 4 Pefches; and the
Lines of Divifion to terminate at, and communicate with a Pond
of Waier that is therein, fo that each Perfon may have the Be-
nefit thereof, and not trefpafs upon one another’s Land

A R. P. P.
Tofeph — I 4 1164
Jobn — I & 1164
4 1164

‘;'fu MiEsS o= 1

21' 312 = 3492

To effeét this (after having fixt upon the Situation of each
Part, by fixing Marks at. A and E,) fuft ftraighten the
Hedze A F E, by taking up the Off-fet (as huh been taught n
the firft Example of the preceding Lhanur) ALEF; and, in
chaining the Bafe theieof, meafure the Perpens .lcnlar Lo: Hav-
ing finithed this Part, calt vp the Dimenfions thereof in the
the Field, which amount to 1110 fquare Perches, being too little
by 54, feeing each Man’s Proportion is 1164 fquare Perches,
as above. :

Secondly, Meafure the Trapezium A B o, and you'll find
that it coniains 1126 fquare Perches, being too little aifo by
38 Now, as you know the Field to contain juft 3492 fquare
Ferches. you need only take 38 from the Part unmeafured, viz.
GC DE o, and adjnin it to the laft meafured Part, namely,
the Trapezit m A BGoj; and ‘_].o take 54 fquare Penhe: from
the other Side of the unmeafured Share or Part, and ]a}' it to the
firft meafured Parr, then is the F lu divided as required. How-
ever, to prove the Work, it will not be amifs to mealure the
thud and laft Part, as you did the two former, (ere you
tske any thing therefrom) and finding it to be 1256 fquare
Perches, that 1s, g2 too much; neverthelefs, colleét thofe dif-
fering Shares together, wiz. 110 ~f 1126 -+ 1256 = 3492,
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a convincing Proof of your Proceedings. Suppofing then the firft
Part belonged to ""aﬁ_pfﬂ, the fecond to John, and the lat mea-
{ured Part to Fames, who hath g2 fquare Perches more tnan his
proportionable Right, which muft be divided according as Fo/eph
and Fobn are deficient in their refpetive Parts, viz,

54~ 1110, Fofepl’s fuppofed Share = 1164 ] their true
and 38 -i- 1126, fobu's ditto - - - =1164 Shares,

which, to Jav down properly, you may proceed thus : Firft mea-
fure the Diftance between the Mark in the Hedpe ar E, and the
Mark left or fet up at the Pond (when the Perpe.1d=cu!=r Lo was
meafured ;) which being 12 Chains, 17 Links, = 48 68 Poles,
a Divifor to 54. Perches, the Area of Jofeph’s Deficiency.

See the Operation.

48.68)54.00 (1 109 Poles reduced to the Links of a Statute

48.68 Chain,
thus :
5320 4)1.100
4868 :
274 Links.

54200
43812
1388

Thele 273 Links, lay off from n to 2, at the Corner E, and
at the Pu»:d aifo, Lh oush which Places, to wt, 2, 2 muft
pafs a right-lined H:.di,,e between: Fofeph’s and Fobn's Land.

Secondly,
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Secondly, Meafure the Diftance between the Mark at G, and
that fet up at the Pond 0 = 10 Chains, 56 Links, which being
reduced to Poles thus, 10.56 Chains;

in one Chain 4 Poles.

42.24 Poles in 10 Chains, 56 Links, a

Divifor to 38 fquare Percties, the Land that Fobn is fhort of in
the fuppofed Share.

42.24)38.000(.89q9 reduced to Links of a Statute ‘

33792 Chain, thus:
4)-899 |
42080 —_ |
38016 .22% Links, |
40640
38016
2624

Then, from the Line o GG, lay off 221 Links towards d and
e, through which Points or Piaces a right-lined Fence or Hedge
muft pafs between Fobn and Fames, and it is done.

Thus have you compleated the Divifion required : And if the
fame Field were to be divided into three, four, five, or fix unequal
Parts, and every Part or Share to have a Communication to, or
with a Pond, Pitt, or Pool, whether in the Middle or one Side
of the Field, the fuppofed Lines of Divifion muft be fo taken
that every Divifion, Share, or Part, fhall conjoin with the fame
if required.

OssErvAaTION.

When Commoning, or any wafte Land is to be inclofed, be-
ing the Property of feveral joint Lords, Fre: holders, &¢. the
whole mufl firft be meafured. and then divided into fuch Propor-
tions amongft them as their refpeive adjoining Eftates pay Land-
Tax, or as they are otherwife refpectively intitled thereto 3
fay-
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faying, as the Amount of the Land Tax, . is to the Area of
the Common or Ground to be inclofed, fo 1s each Man’s parti=
cular Tax, &c. to his refpeétive Share of the Common which
fhould be fo inclofed or laid out; fo that each Divifion or Share,
may adjoin with its peculiar Eftate.

PR OPI

Teacheth to lay out an affigned Quantity of Land in a Field
wherein, firft, the Quantity is given : Secondly, the Length or
Breadth muft be found to obtain the other: Thus, if the Area
of the given Quantity be divided by the Length of the Field, the
Quotient will be the Breadth required; but if you are confined
to a particular Breadth, the propofed Quantity muft be divided
by the fame, and the Quotient will be the Length thereof,

Example.

Suppofe a Farmer lets an Acre of Meadowing to be laid out
in one Side of a Field that is 24 Chains, 27 Links long, I de-
mand the Breadth of the faid Acre therein.

See the Work,

24.27
4
Poles 97.08 ) 160.00 4)1.647
97 08 —
4 I
62920
58248

46720 Anfwer, 41 Linksand
39832 nearly a Half,

63880
67956

P e —

Expra-
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EXPLANATION,

Though, from what has been already mentioned and taught
on this Head, I fhould thirk it needlefs to expatite’ upon
this Example ; but perhaps fome of my Country Readers (thar
bave Ocmﬁanﬁm: Times to let Meadowing, &c.) cannot fo readily
comprehend the fame; and as I have hitherto with the utmoit
Cheartulnefs, endeavoured to render every Thing herein both
plain and beneficial to the honeft Farmer, I therefore look upon
it a Duty indifpenfible to gratify, and (if poffible) fulfil Lis
Expeétations by an explicit thorough Explanation not enly in
the foregoing Example, but alfo fhall recommend the following
Tables, whereby any Perfon may readily know the Breadth of ar
Acre, having the Length thereof, and the contrary.

Firft then, meafure with a Chain the Field’s Side, (which
we'll fuppofe to be ftraight) and having found the Length thereof
to be 24 Chains and 27 Links, reduce the fame to Poles, i. e
multiply the Chains and Links by 4, the Number of Poles in 2
Chain, and the Predut is g7.03.

Secondly, Divide the given Quantity of Land, viz. One
Acie, or 160 fquare Perches, by the above g7 08, (the Poles in
the Length of the Field) and the Quotient is 1.647, which being
divided by 4 (to bring it into the Links of a four-pole Chain)
the Quotient is 41 Links, and nearly one Half, which muft be
Jaid off, or meafured from the Hedge or Field Side, in four or
five different Places ; and at each Place you muft take 41} Links
in your Hand, the Chain-leader holding the Chain End as near
the Field Side as the Mower can cut, and then fix up a Stake
that will appear from the next Mark or Stake: Thus do until it
be fufficiently marked cut.

And laftly for a Guide to the Mower, fland at the End of 413
Links, from the Field Side, and tiead or beat down a narrow
Road of Grafs between each Mark, which you may effectuaily
perform by keeping your Eye upon the next iviark as you advance,
#ili you have got to the other Ends
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Twe TABLES defignedly inferted for the Advantage of
the boneft Farmer.

TrRB LB Tt TABLE Il
Sheweth the Number of Chains, | Sheweth theLength and Breadth
Links and decimal Parts of a in Perches, Yards, Feet and
Link contained in the Length Inches that compofe an Acre
or Breadth of an Acre of of Land of a re&-angular,
Land, when either of the or long-fquare Form.
two are given or requircd.
!
FBreadth.] Length. U'_L,: Breadth.
C 1K L i
1 10 0o P | P. |Y.F.L
2 5 00 |10{ 16,0 |oJ0
3 3 33333 111 14/3 |00
4 259460 12| 13'1 |2[6
5 2 00 13/ 12 1 |26
6 1 66.6 14 11'2 |11
7 I 42285 15( 10|13 |20
8 Sk 16}'100 0|0
9 I ITEaxt 17(! 9i2 |olg
Length.| Breadth, 18| 8l4 |2|8
B DS s i 19/: 8|2 |o|r
20|§ 8jo |ojo
21 7‘3 16
22|| 712 [1]6
23|| 6|5 o9
24(| 6i3 |2lo

The Ufe and Application of the Tables.

Ithas been already obferved, that 10 fquare Chains, (7. .
10 Chains in Length and 1 in Breadth) make 1 Acre, or 5 in
Length, and two n Breadth, as appears by the firft Table,
Hence it follows, if the Length or Breadth be given in Chains,

Aa Links,
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Links, &¢. the other may be readily found by Infpetion, to
wit. if the Lenoth be given in Chains, look on the contrary
Dimenfions, and you'll fee how many Chains, Links, &,
muft be meafured at right Angles, to make or lay down an
Acre; for Inftance, admit a Field Side, when meafured, to be
6 Chains, then, by the Table, muft be meafured for Breadth
1 Chain, 66 Links .66, or fomething better thin half a Link;
which being multiplied by 6 Chains (the given Length) the
Produ& will be 10 fquare Chains, or 1 Acre, the like in both
Tables; and all other Examples of this Kind muft be obferved ;
fo tirat any farther Illuftration is needlefs.

Note, The firft Table will anfwer ftatute, cuftomary, and
frifb Chains ; but the fecond Table is calculated for Statute
Meafure only.

Note alfa, 1f the Side of the Field (up to which you are to
lay out an Acre, &¢) be curved, or any how irregular, firft
ftraighten the Hedge, by taking up an Ofi-fet thereto ; which
you muft immediacely atter cait up, and whatever the Area thereof
is fhort, or wants of the propofed Quantity, muft be divided by
the Length of the bafe Line reduced to Poles, and the Quotient
will be the Breadth of the Quantity required.

Likewife, As Divifion, or laying out Land affords much Va-
riety, | muft theréfore advife the young Learner (wlen be is
theroughly capable to meafure any Ficld) to walk wnto an Inclofure,
and practice therein, by laying out one Parcel of Ground after
another, till he is perfect in the fame.

Before I conclude this Chapter, I fhall introduce a few more
Examples that perhaps may be as ferviceable to my Reader as
any of the former, wt ich may be perfiimed without reducing
the Leng:h or Breadth of any Quantity of Land (taken in
Chains) into Poles, &,

And firft, Having ufed the four-pole Chain (‘and mone elfe) in
this Treatife all along, I fhall, in this Place, {hew you how to
turn any Number of Chains, into Acres, Roods and Perchés,
and the contrary,

Note,
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Nit: 1, That 1o Chains long, and 1 broad, that 15, 10
fquare Chains, make one {quare Acre ; therefore, if any Number
of fquare Chains be given to be turned into Acres, divide them
by 10, and the Quotient will be the Number f Acres contained
in fo many Chains: But this Divifion is abbreviated by cutting or
pointing off the laft Figure ; for Inftance, if 4740 fquare Chains
were given to be turned into Acres, by cutting off the laft Fi-
gure, thus, 474lo. there remains 474 (to the Left-hand) being fo
many Acres, whichis equally the fame as if you had divided 4740,
by 10. But if Chains .nd Links were given to be reduced to
Acres, Roods, and Perches, then cut or point off three Figures,
viz. two for the Links, and one for the Chains ; what remains
to the Left-hand will be Acres; and to know the Value of the
decimal Figures, cut or pointed off, proceed as in the following

Example.

In 1967 fquare Chains, and 78 fquare Links, how many

Acres, Roods, and Perches?

Acres — 1961778

4

Roods —  3l112
40

Perches — 4.480

Anfwer, 196 Acres, 3 Roods, 4 Perches, and nearly a Half,

On the contrary, if to any Number of Acres given, you add

a Cypher, they will become fquare Chains, the fame as if you
had multiplied the Acres by 10, (fince 10 fquare Chains are one
Acre:) And if you would turn fquare Chains into fquare Links,
add four Cyphers to the Rizht-hand thereof, thus, 1 fquare
Chain will be 10000 fquare Links, fo will 76 fquare Chains, be
760000 fquare Links, the fame as if you had multipled 76 by
10000, the [Number of fquare Links contained in 1 fquare Chain.
So that in cafting up the Content of a Piece of Land whofe
Aa 2 Dimenfions
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Dimenfions were taken by a four-pole Chain (in laying out, or
dividing Land) if you multiply Chains and Links, by Chains
and Licks, the Procu& will be fquare Links ; for feeing that
1 Chain 24 Links may be thus expreffed, 1.24 Chains ; and by
leaving out the decimal Point, it will be thus exprefled, 124
that is, 124 Links; therefore Links multiplied by Links, pro-
duce fquare Links; fo that you muft cut or point off five Fi-
gures from the Produ&, to find the Acres ; which is the fame
as if you divided the Produ& by 10000 (the Number of fquare
Links contained in 1 fquare Acre ;) then, by Reduétion, find
the Value of the Decimals fo pointed off, and it is done.

Example.

Admit a reét-angular Field (commonly called a long Squzre)
to be 7 Chains, 38 Liuks long, and 3.73 Chains broad, [ dec
mand the Content in Acres, Roods and Perches,

See the Hork.

7-38
3
2214
5166
2214

—_—

W
~1 0

2. T eona
- -’q"/'r

4

3.01096
40.

0.43840
Aniwer, 2 Acres, 3 Roods, and nearly half a Perch.
Thus the Learner may lay out, or divide Land equally the

fame as if he had reduced his Chzins to Poles, according to
the Directions in the firft Fart of this Chapter.

Note,
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Note, Trom the two foregoing Examples may be deduced the
following Propofitions concerning the Tranfmutation of fuperfi-
cial Figures, to wit, tochange Land from one Form to another ;
as alfo their Divifion, or Separation into any Number of propor-
tional Parts required, which ought to be underftood by every
one that defireth to attain a competent Proficiency in the Art and
Practice of Surveying; but as thole Propofitions tend more to
amufe and divert the Learner, than to advance his Knowledge
in the practical Part of Meafurement, 1 fhall not only omit 2
geometrical Demonftration thereof, but likewife be as brief as
poffible in every Article that doth notimmediately rclate to Field
Prattice ; and therefore beg Leave to refer my curious Readers

to the Works of thofe Authors who have more copiouﬂy treated
thereon.

FPROF,L

A certain Quantity of Acres being given to know the Side of
the fquare that fhall be equal thereto.

S R P

Co perform this Propofition, annex 5 Cyphers to the Right-
hand of the Acres propofed or given, which will turn them inte
fquare Links, the fquare Root whereof, will be the propofed
Square to be protraéted or laid down, according to the Direc-
tions given in Problem I, Chap. II, which fee.

Example 1.

Let it be required to find the Side of a Square that fhall be
equalin Areato 1 Acre of Land,
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See the Work.

) 1.00000. (316 Anfwer, 3 Chains, 16 Links
9 - and nearly 1 Quarter of a
Liﬂ
61) 100
b1

626 3g00
3756

14400

But if the Side of a Square be required that fhail be equal
in Area to any Quantity of Acres, Roods and Perches, add
the Number of fquare Links that are contained in the odd
Roods and Perches, to the fquare Links found in the given
Quantity of Acres; and the fquare Root of that Sum, will be
the Side fought.

PR ONP. T,

How to lay out any given Quantity of Ac cres, &c. in a Paral-
lelogram, or Reét- ﬂnmc, whereof one Side is longer than the

other.
AR e Y O
Divide the fquare Links that are contained in the Acres, &c.

by the given Side, and the Quotient will be the Side fought or
required.

A Re&t-angle is required, that fhall contain juft halfan Acre,
fuppofing the Breadth to be 6 Poles, I demand the Length
thereof.

Note, As this Example does not confift of Chains, 1 fhall
work it two feveral Ways, viz. firft by Poles, and after by
Chains, or fquare Links.
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See the Work both Ways.

Firft by Poles.
Breadth 6)80 f{quare Polesin half an Acre,
6

4)
20 13.333 the Length,
18 —
—_— 3.333 Anfwer,
20
18

20
18

20, &c.

Secondly, by Chains.

As 10000 fquare Links, are 1 Acre, 5000 fquare Links muft
be halt an Acre: therefore 5000 divided by the Breadth (1.50,
the Link in 1% Chain, or 6 Poles) quotes the Length, thus:

1.50)50000(333, &c. fquare Links, equal to

45002 3 Chains, 33 Links,
as before.
500
450
500
450
50

How any Piece of Land in the Form of a Re&-angle, may
be {o laid out, that it fhall be 4, 5, 6, 7, or 8 Times, &c.

longer than it is broad.
U LB

Firft let the given Quantity of Acres, &c. be turned into
fquargs Lioks (as before) which Sum divided by the Number

given
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given for the Proportion between the Length and Breadeh, as
4s 5, 6, 7, &c. then the fquare Root of the Quotiert, will be
the fhortelt Side of fuch a Re&-angle in Links, which being
multiplied by that Number you made your Divifor, the Produét
is the longett Side,

Example.

Let it be required to lay out 4 Acres in a Field, fo that its
Length may be 7 Times as long as broad.

See the Work.
7 )400000.

s e Links.
) 57142.85 (239 the fhortcft Side.

4 7

— e—

43) 171 1673 the longeft Side.
129

460) 4242
18

As the laft three Examples are more for Amufement than any
real Ufe in practical Surveying, 1 thought it needlefs to introduce
Decimals in the Work, which fhould be ufed in Pradice, if an
Example of the Kind thould ever offer,
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$23-3-03222-2.3-2-3-2-3-2-3- 23535223232 o3

3 o . O S B

Shewing bow to plan (Dimenfions taken by the Chain
only) @ll Manner of regular and irregular Inclo-
Jures, whether bounded by curved or circuiar
Hedges, &c. and alfo to map the fame if required.

O U mutft take up your Dimenfions, as hath been already
Y taught in the foregoing Chapters; caft up the Content, as
before direfted, by thePen; and though you have your Dimen-
fions planned, you muft not, (as Thoufands have done hereto«
fore) caft up from the Plan, it being impoffible to tell the Links
under ten, upon any Scale exactly; and of Confequence your
Work would be fubjeét to Error, which your Pen is no Ways
liable to when your Dimenfions are accurately taken, and the
Produtions of your Pen in working the fame proved as you pro-
ceed ; you then may, with the greateft Certainty, rely on your
~ Return of the fame.

Now, when your Dimenfions are taken and caft up, the next
Thing to be done is to lay down the fame upon Paper, for which
Purpofe the Scale is very neceffary. There are feveral different
Sorts of Scales (with regard to Size,) viz. Scales of equal Parts,
containing I, 2, 3, 43 or 10, 20, 30, and 40 Chains to an
Inch; and thefe are decimally reduced to any other Size, ac-
cording as the Meafurer hath Occafion to ufe them.

Of Scales, and Lines thereon,

There are many Lines upon 2 Scale befides the Line of equal
Parts, namely, Lines of Proportion ; as the Line of Number, Line
Bb of
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of Sines, Tangents, Secants, &c. Alfo, for Proje&ion, the
Line of Chords (ufed in making and meafuring of Angles,)
Line of Tangents, and Semi-tanzents, Rum-lines, &c. Thefe
Jatter we fhall have no Occafion for in this firft Part.

Exclufive of the above-mentioned Scales, there are others
whofe Lines are differently divided ; namely, the Inch divided
into 11, 12, 16, &c. equal Parts, I don’t look upon fuch Scales
tobe fo particularly adapted to the Chain as the firft mentioned
Scale, notwithftanding a Perfon may plan by, or from any
Scale divided into equal (vulgar frattional) Parts, But thofe which
T would recommend, are the Inch, half Inch, &c. decimally di-
vided, as the eafieft and moft ready for a Learner.

Direftions to ufe them.

Scales of equal Parts, are for mealuring or laying down
Lines, and are difterently made and divided, if the 1, 2, &c.
be accounted no more, the Sub-divifions at the End and Top
are 1 decimally divided into Tens, and Hundreds.

But if the 1 be reckoned 10, the 2, 20, &c. whether upon the
Inch, half Inch, or quarter Inch, the Sub divifions are Chains,
and tenth of a Chain, thatis, 10 Links: And when you call
the 1 or 2, &c. 100 or 200, &c. the Sub-divifions at the Toop
reprefent ten Chains each ; and thofe at the End 1 Chain; for
Inftance; if it were required to take 370 Chains off the Scale,
fet 1 Foot of the Dividers in 3, (whether Inch, half, or quarter
Inch, it is not material, fo that it be the Scale you propofe to
plot by,) and the other Foot in the feventh fmall Divifion at
Top, and that Ex‘ent will contain 370, which is the fame Dif-
tance that reprefents either 3 Chains, 70 Links, or 37 Chains:
But here every large Divifion, where the Numbers 1, 2, 3, &c.
are placed, are accounted 100, wiz 1is 100, 2 is 200, &c,
and then every fmall Divifion at Top is 10, and each one at the
End, reprefents 1 Cnain only; and in this Cale, if there beany
odd Lirks, you muit compute them between the Sub-divifions,
as fuppofe you mu's fet off 81 Chains, 38 Links, fet 1 Foot in
8, and extend the other to the firlt fmall Divifion at Top, as
if you were to fet off 81.and that reprefents 81,00, or 81 Chains
then fhift both Legs of the Dividers almoft 4 Divifions at the

End
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End, that is, between 2 and 4 ; the 3 reprefents 30 Links, and
the 4, 40 Links ; fo that you muft compute, as near as you can, the
8 odd Links between the faid third and 4th Divifion ; and from
8 to that Place, is the Extent 81.38 required.

There are other Scales equally divided to meafure and plot by,
as the diagonal Scales, Gunter’s Scale, &c. which are partly the
{jtme with the common plain Scale, in regard to a Scale of equal

arts.

The common plain Scale is made 6, g or 12 Inches long, but
Gunter’s Scale is two Feet: The plain Scale has the Diagonal,
the Line of Chords, Rumbs, Sines, T'angents, and Semi-tangents,
&c. on one Side (which are all Scales unequally divided ) Gun-
ter’s Scale hath all the above-mentioned Lines or Scales on one
Side, that the plain Scale has upon both ; and on the other Side
of it, there are Lines of Propertion, namely, Lines of Numbers,
Sines, Tangents, &c.

Firft 5'/' the Line of Chords.

The Line of Chords (marked Cho.) is a Iine of unequal Parts,
10, 20, 3@ &c. to go, the Divifions thereof grow

LUy

numbered
lefs as the Numbers increafe. Thereis commonly a Brafs Point
at the llvgim‘.in;, and alfo one at 60; the _L'!\wr-\l of 60 "ming
equal to the Rad us, or Semi- diameter of a Circle, that Extent
called the Chord of 60, is always taken to make or mealure An-
oles with, and is applied to no other Purpofe.— How this Line is

inade ufe of fhall be fhewed in a proper Place,

Of the Line of Numbers.

The Line of Numbers is alfo one of thofe Lines upon Gun-
i¢r’s Scale, common]y called Gunter’s Line ; and upon the Scale
is diftinguifhed by the Nameof Line of Numbers, marked Num.
or Numb: It is numbered from the Left hand, with 1, 2, 3,
&c.to 10 to the middle of the Scale; and from thence to the
Right-hand, with 2, 3, 4, &c. to 10 again; the Divifions are
unequal, decreafing from the Left to the Right, asthe Numbers

Bb 2 increafe 3
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increafe ; both Parts from the Middle are alike divided, that is,
the Space from 2 to 3 on the Lefi-hand Half, is equal to the
Diftance between 2 and 3 on the Right-hand Part or Half, and
keeps the fame Order exaétly with regard to Space, that is, the
Diiltance between 1 and 2 on the Left-hand, is equal to the
Space between 1 and 2 on the Right-hand ; but the Space be-
tween I and 2 on either Part, is not equal to the Diftance be-
tween 2 and 3, or 4and §, upon the fame, but larger: But the
Space between 1 and 2, is equal to the Space between 2 and_4,
or between 5 and 10, &e. beeaufe 1 bears the fame Proportion
to 2, as 2 dues to 4, or 5 to 10, &c. and every two Numbers
that bear the fame nroportion between themfelves, are equally
diftanced upon this Line. Hence the Proportion of any two
Numbers being given, the Propoition of a fourth to a Third,
may be obtained by a Pair of Dividers.

So that the greater the Number, the clofer they are placed upon
any Line on the Scale, becaufe every Number included between
any two Numbers, (though ever fo large) are exprefled between
them on the Line, as well as all Numbers included between
any two fmaller, in the fame Proportion ; as for Inftance, 24
bears the fame Proportion to 6, as 8 does to 2; thercfore all
Numbers_between 24 and 6, are contained in the fame Space
upon the Line, as the Numbers that are between 8 and 2.

The Figureson the Line of Numbers may be read as the Scale
of equal Parts, namely, the 1 may reprefent on the Left-
hand 1, 10, 100, &c. and the fecond Part is always 10
‘Times the Value of the firft: Thus, if 2 be called 2 on the
Left-hand, the 2 on the Right-hand is 20, 3 is 30, 4 is 40, and
10 at the End of the Line is 100, &c.

The Numbers be'ween 1 and 10, and 10 and 100, are fup-
plied by Sub-divifions; as the next large Sub-divifion towards
the Right-hand of the 1 in the Middle is 11, the fecond 12
(where a fmall Brafs Point is fixt for Timber Meafure, &c.) and
the fifth, which for Diftin&ion is longerthan the reft, is 15, and
foonto 16, 17, &c.and then the 2 is 20, and fo count on 21,
22, 23 Upon the larger Divifions, betwrea 20 and 30, the 3
will be 30, the 4 40, &c.

And
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And if your Numbers run higher, the Sub-divifions increafe
in a ten-fold Proportion accordingly.

This Line is only intended for Proportions; all Numbers
equally diftant upon the Line, bear the fame Proportion to each
other ; upon which is grounded the Reafon why Multiplication,
Divifion, and the Rule of Three, &c. can be performed upon
the Scale, or Line of Numbers, by a Pair of Dividers, as effec-
tually as with or by the Pen: Mr. Gunter is (uppofed to be the
Inventor of this ufeful Line, from whom it takes its Name.

Of the Line of Sines.

The Line of Sines upon the Scale is commonly marked Sin. or
§ 5 and is numbered from the Left to the Right-hand, with
1, 2, 3, 4; &c. up to go Degrees, where there is a Brafs Center;
thefe Divifions are likewife unequal, and are projected from a
quarter of a Circle divided into go equal Parts: The Perpendi-
culars let fall from the equal Divifions of the Quadrant to one
Side of it, and parallel to the other, are artificial Sines to that
Radius. Direétions to ufe this Line fhall be given in a praper
Place.

or the Line of T};rgm!s.

The Line of Targents upon the Scale, is numbered from
on the Left-hand, to 45 on the Right-hand (becaufe the Tangent
45 Degrees is Radius,) where there is a Brafs Centre, and
marked Tan; it is alfo numbered back again with 50, 60, 70,
&c. and equally decreafeth asthe Numbers 20, 30, 40, increafeth
towards the Centre, that is, the 40 and 50 are reprefented by
one Line 3 60 and 30, and 70 and 20, being equally diftant from
the Center or Tangent 45 Degrees.

There are alfo many other Lines upon Gunter’s Scale, as Se.
cants, Rumbs, equal Parts, meridional Lines, &c. which [
would defcribe here, but as we fhall have no Occafion for ‘fuch
Lines inthis Treatife, it is needlcfs to fay any thing of them.

Thus
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‘T'hus having explained the Scale, it follows next to apply it to
Ufe, and being provided with a Pair of Dividers whofe Legs
are of equal Length, and the Points very fine, obferve the
Direétions following.

Any Line or Diflance meafured by the Chain, bow ta lay dewn the
/ Y - 3 Y

fame upon Paper.

Seeing that vulgar fraional Scales, viz. thofe that contain
11, 12, or 16, equal Divifions in an Inch, are not fo conve-
nient as the diagonal Scale, which is more particularly adapted
to Chains and Links, and may be increafed or decreafed to al-
moft any Proportion whatfoever, in laying down or protratting
Lines upon Paper ; and as the 1 upon the Inch, half Inch, or
quarter Inch Scale, may reprefent 1, 10, 100, &c. fo alfo your
Chain Line may be increafed or decreafed, by halving, doub-
ling, tripling, or quadrupling, &c. to be taken off any of the
above Scales, in order to anfwer the intended Limits or Size of
the Plan. One Inflance or two will be fufficient to illuftrate
the fame.

E.mm;x/e | &

Iet us then fuppofe the Line D E to reprefent a Field Side
which being chained, is found to contain 32 Chains, 25 Links,

L]

E

_— e —

Now to lay this down from the Inch, half Inch, or quarter
Inch Sczle, fo that the fame may be laid down upon Paper almoft
to any Size, may be performed as follows :

Firft, With the Dividers and Scale, draw a right Line at
Pleafure; then fix one Foot of your Dividers at the %’igurc 3, in
the Scale that beft fuits your intended Size; but if the Inch
Scale be too {mall, you may double or triple, &c, your Chains
and Links in each Line you lay down, and take the fame off the
Inch Secale; and if the quarter Inch Scale be too large, inftead
of multiplying, you muit divide by 2, or 3, &c. and fo of any
other
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other Scale. But to proceed ; fuppofe the above is required to be
laid down from the halfInch Scale, and let the 1 reprefent 10, the 2
20, &c t* ven fixing one Foot of the Dividers at the Point 3,
for 30 Chains, extend the other Foot to two of the fmall Di-
vifions at the Top (which reprefent the two odd Chains;)
and for the 25 Links, fhift down two Divifions and a Half,
which are marked at the End with 2, 4, 6, 8, then you Wlll
have the whole Extent of 32 Chains, 25 Links, to wit, the
Space from 3 of the large {)iviﬁuns, on the half Inch Scale,
unto 2 of the fmaller; comprehending alfo, by fhifting in a right
Line, for 25 Links, two and a half of the parallel Lines, from the
Left-hand to the Right, at the End, whereby you have the Ex-
tent fought.

Secondly, With the faid Extent in your Dividers, place one
Foot at the Point A, and with the other crofs the faid Line in
the Point E ; then, w;th a drawing or writing Pen, blacken
the Space bctween A and E, and you have the Hedge D E, re-
prefented by the Line A E, equal to 32 Chains, 25 Links, as

above,

A E

Thirdly, If you would have the fame Line fhorter, or longer,
proceed as above directed, by uling different Scales, or doublm,1
the Chains, &c. as you Lc Qceafion. Hence, each Line will
be 32.25 Chains, and be in Proportion one to another, as the
Scales from whence they were taken. And in this Manner may
any Number of Chains and Links be taken trom fun dry Scaies,
as the Cafe requires. I might, in this Place, give fome more
Examples, butl think it needlels, as there is no other Variety in
taking any Number off the Scale, than what appearsabove. But
be careful to remember, that whatever Scale you begin with
in planning, or laying down Lines, you muft make Ufe of the
fame until you have finithed your Work ; and not lay down one
Line by cne Scale, and another by another Scale. And if you
would have a lirge Plan reduced to a {mall Compafs, then ufe a
fmaller Scale: But on the contrary, if you mean toexprefs everyfmal]
Particular in your Plan, then you had beteer ufe a large Scale,
as one Chain, or four Poles to an Inch; otherwile larger by tak-
ing two l’oles, or half a Chain to an Inch &c.

Whoever
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Whosver defires to become a Planner of Land, may eafily ars
rive at Perfettion therein by pra&ifing according to the fore-
going Direétions. :

A right Line being given, to find how many Chains and Links
are contained therein, according to a Scale affigned.

AND,

Suppofe the foregoing Line D E was given, and it were re-
quired to find how many Chains and Links were therein con-
tained according to a Scale of 80 Poles to an Inch, tkat is, 20
Chaine reprefenting an Inch, taken off the half Inch Scale.

L300 S S A

Take in your Dividers the Length of the Line D E, and apply
it to the half Inch Scale, you'll find that Extent to reach from 2
for 30,) of the great Divifions to 2 Chains, 25 Links, of the

effer ones, as before taught; therefoe the Line DE con-
tains 32 Chains, 25 Links; which is the Reverfe of the fore-
going Example, fecing they interchangeably prove each other.

P RWIE. X,

Teacheth to protrall or planupon Paper, a Fidd in Form of a
geometrical Square.  What a geometrical Square is, hath Leew ex-

plained in the Definitions.

Example.

It is required to plan the following Dimenfions (érought frem
Page 105,) trom a Scale of 40 Poles to an Inch.

Dimenfions. G k.
16 82
16.82
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D t C

A B

PROTRACTION.

Firft, Take up in your Dividers, the firft Perpendicular, viz.
16 Chains, 82 Links, from an Lnch, or any oher Scale, and
lay it from A to B, according to the Diretions given in the firft
Example of this Chapter.

Secondly, at the Point B, ere& the Perpendicular BC, and
proceed herein as you were taught in Problem VIL. of pratical
Geometry (a Repetition thereof in this Place is needlefs) and the
Square will be compleated. See the Figure A B C D.

PROB IL
To plot a Field in Form of a Reéi-angle, or long Square.

Example.

Let it be required to plan the annexed Dimenfions from a Scale
of 1@ Chains, or 40 Poles to an Inch.

Brought from Page 107.

o
ar.78

L p]
n

Firf,
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Firft, then, draw a Line parallel to your Breaft with the Di-
viders, upon which lay down 21 €hains, %8 Links, taken from
the Inch Scale; and then, upon the extreme Points thereof, at
A and B, ere& the Perpendiculars as you were taught practical
Geometry, and lay thereon g.54, taken from the fame Scale,
from Ato C, and from B to D ; draw a Line between D and C,
and you will thereby difcover the exa&t Form of the Field that
contains your Dimenfions wherein they were taken.

&

P RO B: I,

To plan a Ficld having two of its Sides parallel, and a third ‘

perpendicular thereto,
Example.
Let the annexed Dimenfions be planned, taken from a Scale
of 40 Poles, or 10 Chains to an Inch.
Brought from Page 117.
Cals C.L.

o 7.0
22.50
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J\ L

To perform this, firft 1ay down the bafe Line L. M, equal to
22 Chains, 50 Links, taken from the Inch Scale, and at the End
thereof, at M, ereét a Perpendicular, upon which lay down your
firft Number, viz. 7.0, from M to O.

Secondly, ere& a Perpendicular at L, and lay thereon 15.0
Chains, from L to N,

Laftly, Draw a Line from O to N, and you will thereby pro-
cure the true Form of your Field.

PROB .
To protrait a plane Triangle,
Example.

1t is required to plan the annexed Dimenfions from a Scale of
40 Poles to an Inch.

Taken from Page 109,

Q 00
0.24 21.36
33.60 00
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To plan the foregoing Dimenfions.

Firft, Draw a bafe Line A B, at Pleafure ; then, from your
Scale of equal Parts, take 9 Chains, 24 Links, and lay it
down from A to n; and thereat erect the Perpendicular n C
upon which lay 21 Chains, 36 Links (taken from the fame Scale)
from n to C,

Secondly, take 33 Chains, 60 Links, in your Dividers, and
lay itdown from A to B.

Laftly, Let there be drawn two Lines from A and B, to the
PointC, by which you have compleated the Form of the Trian- |
gle fought, according to the above Dimenfions. |

Note, If your Dimenfions had been different to the above, ta

wit, the Perpendicular at either End of the Bafe A B, you have
Diretions in pradtical Geometry to protraét the fame.

P R BN

To protrati a Trapezium from the Dimenfions in Page 116,

Example,
Lo} ©
14 445 Left-hand Perpendicular.
15.35 12.10 Righthand ditto.
23.12— o

The
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-

The Difficulty of planning the foregoing Dimenfions, va-
nithes when yéu confider them as two diftiné Triangles, hav-
ing one common Bafe, commonly called the Diagonal,

R

PROTRACTION.

Firft, At Pleafure draw the diagonal Line A C, and, by
Problem 1V, make the Triangle D A C; thus take from your
Scale of equal Parts 14 Chains, and fet it off fiom A towards C,
and there eret a Perpendicular to the Left-hand, upor which
lay down 4 Chains, 45 Links, the firft Perpendicular found or
met with in the field.

Secondly, From the fame Scale take 15 Chains, 35 Links, in
your Dividers, and lay italfo from A towards C, at which Place
ere&t a Perpendicular alfo, and lay thercon 12 Chains, 10 Links,
your fecond Perpendicular.  And,

Laftly, Join the Points A, B, C, and D, together, and it
is done.

PROB.
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PR GO0 OV,

Let it be required to plan the following Dimenfins taker from
Page 156.

Dimenfions.

® ,60
2,0 -- 1,80
2,0 2,10
4,40 3,00
6,50 — 2,30
7,70 - - 2,i8
9.0 2,40
11,46 - 3,20
13,10 325
15,20 — — 3,0
20,26 : 2,0
22,0 o 2,60
24,0 e ' 2,80
26,0 — 2,80
26,80 2,50
28,60 1,20

CoNSTRUCTION.

Firft, At Pleafure draw the Line A B, and, from any Scale of
equal Parts, take 60 Links (as before directed) and lay it down
fiom A, towards B.

Secondly, From the fame Scale take 2 Chains, and alfo lay
them down from A towards B, and thereat lay down 1.80 Links
at Right-angles, above the Line A B, and at the fame Place lay
down 2 Chains, 10 Links, likewife. i

Thirdly, Take 4.40 Chains from the fame Scale, and lay them
down from A, as before, and lay thereon 2.50 at right Angles
to A B.

Fourthly, Take in your Dividers 6 Chains, 40 Links, and
lay it down from A towards B, upon which fet off 1.30 at
Right-angles as before, Thus proceed in planning the afore-
faid
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faid Off-fet, until you have laid down the whole Bafe A B
== 28 60, at which Place there is a Perpendicular of 1 Chain,
20 Links.

Laftly, With a black Lead Pencil (made very fmall or fine)
draw a curved Line through thofe Points in the feveral Perpen-
diculars, which you may afterwards either blacken with a draw-
ing Pen, by a fingle Line, otherwife make a fine Hedge that
{kall reprefent the fame, and it is done,

Note, The curved Hedges in each Field that you plan, muft
in like Manner be laid down, and the Boundaries thereof firft
drawn with a lead Pencil, which may be rubbed out with a little
white Bread, after you have drawn the fame with Ink, or made
a Hedge, bnt fee the Bread be not too new.

Note alfo, If you would have your Field placedin a true Situ-
ation with regard to the cardinal Points, obferve the Dire@ions
for planning in Part the fecond, and proceed accordingly.

P R O B. VIIL

Let it be required to plan the irregular Field ACB D, Exam-

ple I1I, Chap VII, from the Dimenfions as they are there, to
which I refer my Reader.

Firft, Draw the Line A B at Pleafure, then, from a Scale of
40 Poles to an Inch, to wit, the Inch Scale, t:ke 27 Chains in

your Dividers {being equal to two Inches and feven Tenths of
an Inch,) and lay it from A to B,

Secondly, From the fame Scale take §.60 Chains in your Di-
viders, and lay it from A to e, at the Point ¢ ereft a Perpendi=
cular iowards the Right-hand (it being the firft you took in mea-
furing the Trapezium) and lay thereon 11 Chains. Alfo take
17 Chains in your Dividers, and lay it from A to f, at weich
Point ereét a Perpendicular to the Left-hand, upon which lay off
your fecond Perpendicular, to wit, 11.20 Chains, then join the
feveral Poines AC, CB, BD, and DA, by drawing the Lines
AG, CB, BC, and DA, with vour Dividers, upon which Lines
plan refpé@ively the particular Off-fots, as you meafure them in
the faid Field. * See the following Figure.

Firft,
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Firft, By the Dire&ions given in the laft Problem, plan
your fecond Weft Off-fet upon the Line A D, becaufe the firlt
Off-fet you took in the Field depends thereon.

Secondly, From the Point E (the End of the firft Perpen-
dicular in the fecond Weft Off-fet) draw the Line E A with
your Dividers, and thereon lay down your firt Off-fet, as before
direﬂCd.

Thirdly, At the Point D, begin to lay down your North Off-fet.
Fourthly, Upon the Line B C, lay down your Eaft Off-fet.
Laftly, Upon the Line C A plain your South Off-fet; and all

your Out-lines being drawn with a fine-pointed Lead Pencil,
ghews you a true and exaét Reprefentation of the Field.

CHAP
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* & -+ * + - & () + (] (3 * * (]

G H AT %

Sheweth bow a Manor, Lordfbip, or any Quantity of
Land (confifting of any Number of Inclofures con-
tiguous 10 one anotber) may be accurately [urveyed
by the Chain only, [o that the Dimenfions thereof may
be caft up by the Pen, and the Area of each Clofe
be truly found; alfo, afterwards ( if required) a
correct Plan delineated from thofe Dimenfions, awhere-
by a Map decorated with peculiar and ornamental
Embellifbments, may be obtained. See Platethe 3d,
which is a Map of a fmall Eftate taken from 2
Plan of the fame in Plate 2d.

AVING, in the preceding Chapters, treated orderly, as

well as bricfly, of all Manner of Fields, whofe Sides are

not only many, but alfo the Fence or Hedges both curved and

gircular ; wherein [ have fhewn how the fame may be accurately

meafured, caft up by the Pen, and planned ; I thall now obferve,

and dire&, how an Eftate, confifting of any Number of Fields,

may be accurately meafured ; and, from the Dimenfions thercof,
sorrectly planned.

Obferve the following Directions.

Firft, you may either meafure each Field feparately, as already
taught, and plan the fame; or otherwife, begin at one Side of the
Eftate, it matters not which, and draw a Line quite acrofs the
fame; then meafure each Field you come into as diretted in the
fecond Example of this Chapter, by taking up your Dimenfions
upon the Right and Left-hand.

Secondly, Until you are thoroughly Mafter of planning, it is
advifeable not to meafure more than three or four Fields, il you
Dd plan
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plan your Dimenfions, otherwife your Forenoon Dimenfions
may be planned in the Afternoon: However, when you are be-
come pretty traftable in the Fields, every other or third Day will
be fufficient to plan your Dimenfions, or Field Notes.

Thirdly, Having made Choice of a Seale to plan by, you
muft proportion your Paper accordingly, to wit, if you defign
our intended Plan to be fo large as not to be contained in one
heet of common white Paper, it will then be necefary to pafte
a {ufficient Number of Sheets together.
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Example 1.
Admit it were required to plan the following Dimenfions

brought from Pages 168, and 16qg.

Field M.
N.Of. L. H.
397,

o) o]
1,0 1,20
1,20 2,00
2,30 2,00
6,40 e D)
8,0 ,10
10,30 2,00
19,50 0

See the next preceding Figure,

« R.H, Off, §

2736,
° 3,00
475 8,00
17, 13,0
19,50 L e

E. O L H,
127,

S. Off. L. H, in Field M.

4 v —— Field Q.

6,0 1,50 :

10,60 00 3133

13,40 oo| © X
3 2,0
5,60 —_— 2,70
7,90 — 2,45
10,34 —_— 1,30

Ficld Q.
R. H. Off, W,
486.;

) e o

4,00 »40

7s80 2,00

13,0 6,60

14 00

Dd 2 The
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Dimenfions of Field Q_continued.

Trapezium.
2492}
© (o}
11,30 R H 7570
13,50 ——L H—— 7,80
20,10 00
Ficld O.
L.H. W, Off.
394
® o}
2,70 1,30
4 4,00
6,80 3,00
9,10 1,20
16,0 ——————— ,20
Field P.
L.H. Off. N. W,
Y1447,
o o
4, to S. Corner Fd. Q — 2,00
22,80 ————— 6,50
24,0 4,40

E. Of.R. H.

3623
O L]
I,;‘O ,60
7520 4,20
0,10 3,00
10,50 — ,00

Right-hand Off-fet, E.

10945
(o) (o)
8, 8,0
1,18

E.Off.L. H.inFd. O—Fd. P.

107-1
) e - o]
4,0 1520
7,0 ,00
9,0 1,10
11,60 — 0o

R.H. OF. S.E.
19963
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The Field wherein you firft began, is called the Field M, which
you mutft lay down (from any fuitable Scale of equal Parts) upon
Paper, as you took it up, ViZ.

1. Draw a Line with your Dividers of a fufficient Length,
then affume a Point therein, as T ; from a Scale of equal Parts
take 19.50, and lay it from T to A, upon which lay down
your Left-hand Of-fet, asxyou were directed in the two fore-
going Examples, Chapter IX.

2. Having planried this Off-fet, begin with thofe Dimenfions
that are on the Right-hand Side of the Line T A, and thus
proceed :

3. At T ere&t the Perpendicular C w, and lay thereon 3
Chains for your firft Perpendicular to the Right-hand ; lay down
4 Chains upon the common Bafe T A, from T too, and thereat
lay down, at Right-angles, your fecond Perpendicular, namely,
8 Chains; alfo 17 Chains from T ; lay off your third Perpen-
dicular 13 Chains, which will point out the South-Eaft Cor-
ner of this Field; with your Pencil join T w and m together,
which Line will reprefent the Weft Hedge.

4. Draw a Line from the Corner B, to the Corner A, as
a bafe Line for your Eaft Off-fet, and Jay thereon 6 Chains,
at which Place lay off your Perpendicular 15 Chains, then with
your Pencil join Ad and B, for the Eaft Side of the Field.

5. Draw a Line from B to m, and in like Manner lay thereon
your South Off-fet, as above directed, and,

Laftly, with your Pencil draw a Line through m B, and the
extreme Points of the feveral Perpendiculars raifed upon that
Line, fo fhall you have the South Side of the Field reprefented.
The Form of the Field being thus plotted, you may eafily
trace the Boundaries thereof with a drawing Pen and Ink.

The next you entered was Q, Pool’s Meadow, which te
plan, procesd thus:

1. With 20.10 Chains in your Dividers, and fetting one Leg in
m, defcribe an Arch, and from your Scale take 10,50 Chains allo
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in your Dividers, and fetting one Leg thereof in the Point B, de-
fcribe an Arch that fhall interfect the former in the Point h
through which, and the Point m, draw a Line for a Diagonal to
your T'rapezium.

2. Take in your Dividers x7 30 Chains, and lay it from m
to k, at which Place ere& your Right-hand Perpendicular 7.70
Chains to T ; alfo Jay down your Diagonal, to wit, 21 Chains
from m to h.

3. Joinm, r, rh, and h B, with your Dividers; and upon
the Line mr, lay down your Weft Off fet as above direfted;
alfo, upon the Line hB, your Eaft Off-fet to the Right-hand,
which fee, Thus have you the true Form of the fecond Field,

The third Field you entered was O, the Horfe Pafture, and after
having ftraightened the North Side thereof, you preceed to take
up the Trapezium, which muft be planned ere you canlay down
the refpective Off-[ets.

1. Then draw a Line from A to D, and take in your Divi-
ders 8 Chains, and lay itthereon to the Point g, and there eet
your Right-hand Perpendicular 8 Chains; join A C and CD,
and lay down your South-Eaft Off fet, as heretofore taught.

Nite, 1f you chufe to lay down your Left-hand Perpendi-
eular, you'll find it will rife to the Corner B 4 Chains exa&ly :
The Boundaries of this Pingot being traced out with a Pencil,
you have an exact Plot or Form of this Field.

And laftly, You entered P, the Lady Acre, and walk to the
Corner S; from thence begin to plan the Trapezium S G
I C, which may be effeéted thus:

1. Take between your Dividers 22.80 Chains, and with one
Foot in the Point 5 (found by continuing the Line D h 4.36
Chains, according to the Dimenfions) defcribe an Arch.

2. Remove the Dividers to the Point C ; with 6.50 Chains ex-
tended thereon; defcribe an Arch that fhall interfect the former
in

»
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in the Point O, through which draw a diagonal Line, and thereon
lay down your Right hand Perpendiculars, as above dire@ed,

And laftly, with your Lead Pencil join the Points § G, G I,
and I C, which compleats a Reprefentation, or true Form of the
fourth and laft Field.

Note, If you would chufe to reprefent large Inclofures in
a little Compafs, you muft ufe a fmall Scale, as one of 40, 60,
or 80 Chains to an Inch ; but onthe contrary, if you propofe to
exprefs every fmall Particular, or Incident, a large Scale is then
more fuitable, viz. 1, 2, 4, or 10, 20, Chains to an Inch,
there being always more Room in a large Plan toexprefs remark-
able Things which cannot be contained in a fmall ope,

Thus having obtaired (upon Paper) an accurate and particular
Plan of the Eftate, your next Care will be to reduce or tranfmit
the fame to Vellum, or Royal Imperial Paper ; fome Gentlemen
chufe Parchment, becaufe, as I fuppofe, it is both durable and
cheap; but let notany fuch expeé&t a well-finithed Map, fince it
is not in the Power of Man to embellifh, draw, or write well
thereon; however, it is every Surveyor’s Bufinefs to conform
with, and obey his Employer’s Orders in this Refpe&; never-
thelefs the Surveyor may recommend Vellum if he chufes, which
at all Events can only be rejected.

PR OB, TL

Admit it were required to meafure (with the Chain only) any %zia?s-
tity of Land, the Number of the Clofes ever fo many, and the Form
¢f them ever [o irregular, by that concife and expeditious Method
¢f taking a Main-line, and afterwards to plan the Jamey from
which a Map may be cbtained,

Directions to be obferved when Main Lines are ufed, fome of which
Directions refpect Meafuring, and the others Mapping.

Firft, Meafure or chain a Main-Line fome Way a-crofs the
Eftate you are to meafure whereon Perpendiculars may or can be
ereéted,
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ere@ed on the Right and Left-hand, to the fubtending Corners
or Angles in each and every Inclofure you meet with when chain-
ing or advancing through the fame; but if you fhould happen to
be obftructed by Pond, River, Building, & in that Cafe, pro-

ceed according to the Directions given in Page 92.

Secondly, At Pleafure you may fix in any Partof the Bounda-
ries, and from thence chain the above-mentioned Line quite
acrofs the Eftate (it matters not whether a meridian, parallel, or
compound Line) which, when you are chaining, or meafuring,
carefully obferve to take the Dimenfions of each Inclofure that
you pafs through, according to the foregoing Directions.

Thirdly, Having finithed this main or chief Line, and the
Dimenfions of each Field, caft up the fame (‘as hereafter di-
re&ed ) the whole Proceedings being founded upon Problem V,
Chap. 1V, foregoing ; and afterwards with Scale and Dividers

lan the Field Notes, which done, repair to that Part of the
ftate unmeafured (whether on the Right or Left-hand of your
Main-line) and meafure it alfo, either by another Main-line, or
otherwife, as appears moft convenient ; caft up and plan thofe
Dimenfions with the former; and in like Manner proceed until
the Dimenfions of the Whole be compleated. But in meafuring
any Line (perpendicular to your Main-line) which excludes a
Part of the Field wherein the fame is taken, whether to the Right
or Left-hand thereof, the fame muft be taken up as an Off-fet
wpon an Off-fet, (/e Article 5th, Page g6) and entered as already
dire@ed in its proper Plzce : This being done, and you perceive
any other Part or Parts of the Field which thofe Lines that are
pendicular to the Main-line cannot comprehend or include, in
that Cafe meafure the fame diftinétly, as Off-fets upon Oft. fets,
ar otherwife, till there is no Part omitted or left out.

Fourthly, It matters not whether you caft up the Dimenfions
before or after they are planned, but fee that you leave not the
Premifes ere the Plan 1s accurately finithed, [ mean before yom
bave noted and inferted every Thing remarkable therein, otherwife
the Map thereof (of Courfe) will be as imperfeét as the Plan,
for from the Plan the Map is obtained.

Fiéthly,
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Fifthly, Returnthe Ground Plot (only) of all Edifices, Build«
ings, &¢. except you have Orders to thew the Elevation of fome
beautiful Edifice, fuch as the Manor Houfe, Hall, &c. which
fhould not appear in the identical Place where the fame ftands,
but in fome vacant Corner or Place of the Map laid down from
as large a Scale as that Vacancy will admit of ; for if erected,
or drawn upon the Foundation or Ground Plot, according to its
real Size, that is to fay, proje@ted from the fame Scale, the
Beauty of the Edifice will be rendered thereby almoft inconfpi-
cuous ; and if it be drawn or laid down (where its real Foundation
is) from a larger Scale, the adjoining,Gardens, Folds, Clofes, &e.
will confequently be concealed or covered thereby, which induce
me to recommend Vacancics to reprefentthe Elevation of Build-
mgs n.

Sixthly, Having heretofore given ample Dire@ions and Cau«
tions to young Pra&itioners concerning the true Method of mea-
furing and planning, I fhall now proceed to Example the 2d,
wherein, inftead of unneceffary Repetitions, I fhall refer to fuch
Pages as will fufficiently direét the young Learner; but obferve,
in the fucceeding Example, there are not only fingle Fields to be
meafured, but Care muft be taken how they adjoin to the adja-
cent Inclofures, fo that the fame may be accurately planned :
However, the Surveyor hath this Advantage (when many con-
joined Fields are to be furveyed ;) for having meafured any, or all
the Sides of one Field, though extremely irregular, thofe Hedges
that intercept the adjacent Inclofures, will appear when that
Field which he has meafured is planned, fo that it will be need-
lefs to meafure or {traighten the fame over again. See Example V,

Chap. VII, wherein there are Dire&ions to caft up all fuch
Dimenfions.

Seventhly, If your Orders be to return a Map wherein the
Contents muft not appear, which often happens, and efpecially
when large Demefnes, Manors, &c. are to be furveyed ; in that
Cafe get a Reference Book with as many Leaves therein, as the
Size of the Eftate fhall require, and place a different Letter, or
Number in each Field that is reprefented in the Map, which will
refer to the Name and Quantity thereof in the Reference Book,
the fame Letters or Numbers being put therein ; and if the Ma-
ner, &e¢. confift of feveral Tenements, the thading in the Map

Ee fhould
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fhould difcover the fame at firfk Sight; and in Part the fecond
¢here are Dire&ions for that Purpofe.

Eighthly, When Buildings, Gardens, Folds, Ponds, Wood;
or whatever elfe that are inacceffible, do occur, or interpofe
between any two Perpendiculars, the truc Area of the fame may
be thus obtained. From the Area of the Space that thofe two
Perpendiculars include, or comprehend, dedult the Area of the
circumjacent Off-fets that lie between the Main-line, thofe Per-
pendiculars, and the Buildings, Gardens, Folds, &c. the Re-
mainder will be the Area of the inacceflible Ground, Water,
&c. An Inffance of this Kind you’ll meet with in the following
Example, vwiz. Beween the Perpendiculars 15 Chains, 12
Links, in Dairy Field; and 20 Chains, 75 Links in Pleafure
Ground, the Buildings, Garden, Orchard, and Fold, are in-
cluded therein ; and alfo, two {mall Triangles, i. ¢, one in Dairy
Field, between the Perpendicular and the Orchard Hedge ; and
¢the other in Pleafure Ground, between the Wall, and the firft
Perpendicular therein,

Ninthly, When ever any two Perpendiculars are met with at
the fame Place, one of which is occafioned by a Road or Lane ;
in cafting up the Dimenfions, that which, refpects the Lane,
muft not be noticed, as it is defignedly taken to plan the fame
by ; but in calculating the Area of the Road, it is then con-
fidered, if the fame hath not been before particularly and dif-
tinétly meafured,

Laftly, In drawing or forming a Pian, let all thofe Lines
that denote Boundaries and Fence, be drawn with a black Lead
Pencil ; and fee that all other Lines therein be drawn with
one of the Points of your Dividers (guided by your Scale,) which
laft mentioned Lines, I term or call by the Names of obfcure;
sccult, or dry Lines : And if a Miftake fhoud happen to be com-
mitted in drawing the Plan, a little white Bread will take out the;
Fence or penciled Lines; but if you find the Boundaries cor<
seét, then draw or trace them off with Pen and Ink.

Eeampl?
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Example T1.

Let fiz. 4 plate 2, reprefent the ground Plot of an Eftate be-
longing to 7obn Ted, Efq; and it be required to meafure the fame
with the Chain only, fo that the Dimenfions thereof may be caft
up by the Pen, and afterwards an accurate Plan delineated there-
from, whereby a Map properly embellithed, and the true Con-
tent of each Field inferted therein, may be obtained. See the

Map Plate the 34.

Dimenfions of an Eftate in Tarpoley, in the County of Chefler
belonging to Fobn Tod, Efq; 12th Fuly, 1770,

$andy Field, L. H. Of. W. | Remarks and Off fets on ditto.
N.E. Off. L. H.
2015, 27.
o | o oo
z 40 00
370 4,40 ?):O :71’
5,72 0, 6,13 252
5,72 -+ h Damfels —— 5,64 | —N. E. Off. on ditto, L. H.
73z
457+ o0 — oo}
g40toN E <Ox-paft-7,11 | 4,91 1,63
84 -+h Ox-paf i 2 Lo
10,84 +h Ux-paiture =0, | 'E O, L. . in Damfels.
9§3% — 1673 = 786 55%
o) co
1,03 5,71
2,24 352
3,82 ” )34
Y ——"
10,84 —— 7,04 —N. E. Off. onditto, Ox-palt.
63.
26 o o
I],OO "%"' h Dai:y Fleld -~ QO 7’04_ [,12
30
16,36 - Pand in Fold — ,61

Ee 2 Dimen-




323
20,10 i~ Wall Plea, Gd. ,40

20,10 ¢~ Road —— 7,00

2380 ——  —— 12

23,80 - Road to mark in South
< Ox-pafty ——— 2,16

24,0 -+ funk Fence —

27,12

: — 2,68

30,04 Main-line ended - 2,92

30,04 to the Fur.Side Road 3,53
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S. E. Off. in Ox-

pafture,

219}

o 00 i
,80 ,65 |
2,21 —1,22 |
0,00———— e &5 |
7:54 »90 |
9,80 2\62
10,84 2,10
10,95 1,21 |
11,00 ) 142
JLIBOE R e e 00
12,50 =30
13,00 372
13,80 »80

— An Off. on ditto, R.H.

26
0o (o]
2,92 1,12

An Off. on laft Perpendicular
in Ox-pafture.

6.
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Sandy Field, R. H. Off, E.

2381
o 00
s44 G li7l
1,co toN. < Quiftil Fd. 3,52
821
5,72 -+ h Damfels — 2,02

10,84 -+ h Ox-pafture — o0
543z

11,00 -} h Dauy Field — 6,40

15,12 s Lk ORI

15,12 8,62

6357 —85% - 28; = 5213
16,36 -i~h Po. Bu, Fold, &c. co

7103
20,10 - Wall Pleafure Gd. oo
20,75 t0 S.W. < Garden 5,50
24 -i- funk Fence. Here draw
the Form of the Gate. &5,
25,23 S. < Pleafure Gard. 4,61
29,30 4,22
30,04 Main line ended — o0
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13 T, T, in N. E. Sides of
Damfels, O.

3 A, Afh, in ditto.

9 P, Poplar at the Water-fide.

72 0, Oak Trees in Ox-paft.

N. Off. on ditto, R. H.

252%

o 00
T 4,05
6,12 1,51
6,40 00

26 T.T. o, eq. d. in Dairy
Field, with a Pond or Water
in the Middle.

N. Off. R. H. Pleafure Ground.

281

—o y65
5,50 oo
W. Off. in Pleafure Ground,

Left-hand,
5
(o] s ]
1,40 0
2,20 —— — —— — 30
3,50 o
4,69 o

Here note, 1If the Learner be unready in Field Pra&ice, fuffer
me to advife and prevail on him not to make any farther Progrefs
inthe Survey of this Eftate, until he has caft up and planned thé
above Dimenfions; and then, with greater Chearfulnefs and Cer+
tainty, he will perform the Refidue,

Bridge




Bridge Meadow,
L. H, Off. W.
3283
© o]
1,10 2,75

1,30 - Road or Lane—3,30

6;12 3,60

6,12 ~+ Road 4,00
99+

6,12 -+ Fence Popl. Mea, oo

6,60 1,53

13,88 — — 00

1491
23,88 <+ Fen. Lawn Pluds 1,60
x5,30 2,03
17,0 1,74
19,96 2d Main-line ended ©0

§. W. End of Lawn Pluds,
5 OO S B

145.
00

2,42

— — 00

®
6,84
PR "
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14 p, Poplar Trees in this Mea-
dow, and twice that Num-
ber in Poplar Meadow.

An Off. on ditto.

293
-0

4,00

o8
192

29 p, Poplar in Lawn Pluds.

17 Willows and 32 A, Afh
Trees, equal Diftance, in the
North Weft Side of Lawn.
pluds; and the North End
thereof is full of Shrubs and
Mire,
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Bridge Meadow, R. H. Off.W,

1021
o 00
2,72 1,50
4,34 1,17
S5 1,72
279
6,09 -~ H. in Pop. Mea. o0
6,09 2,08
Y Eo Bl s i n 0k
8,90 8,90
982 — —— — 321
13,52 .4 2,23
13!88 T m— e
62}
13,88 -}~ Fence, Lawnpl. ,00
17,00 =— — '— — 80
KRy, o T e SRy
19,50 — — — =— 81
19,06 — — — ~— 00
S. W. End of Lawnpluds, R H
923
I o TN s S N -
1,00 —— —~—— == A1}
1,30 = — — — ,I0
250 v — = ,08
313 — — — 420
SO == = ek 0L
4,00 — e
Y e it
L T i ol 41 L
2:50 on . wm wee o (400
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An Off. on Ditto.

125
-=0 0
2:03 —= b :76

An Off, onditto, L, H.
6oL

——

- 00
2,44
(o1 ]

el e
272
3,97

Cracadony
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Cracadony, L. H. Off. W,

f
|

730-
(] o0
2,20 5:49 |
8,55 4,00
10,40 —_—— 4,32
10,87 — — — — 4.81]
10,87 - H. Afh Field — o

402} !
12,60 — — — — .32
14,58 — — — — 4,85
14458 — — — = 3,70
16,30 — — — — 2.20
21,23 Main-line ended -- o

Quiftil Ficld.
L. H.Off. N. W.
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2y |

o e T S o)

bo, = — - 2

2N T T et 08

- e e Sl AR [
FR00: e ¥ s iy

An Off. on ditte, R. H.
43
o e e P S
48l — — — 112
4 5 A AR
An Off. on 1,12 Perpen. L. H,
104
0 — — — —
[,12 == =— —— = .20

A good Deal of young Timber
in the Boundaries of this

|
Field.

Cracadoney
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Cracadony, R. H. Off. E.

1585
e 00
1,00 320
2,20 e s 15§
Rl ST R T Rl
O »72

34

4,81 to << Plea; Ground 1,10
9,00 to N. W, <ditto 1,48
10,87 -i~ h Afh Field -- 1510

313.

14,30 00
15,00 — QO
15,00 1,20
19541 4450
20,80 2,56
20,80 — 1,00
21,23 00
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This Field in Tillage.

A fmall Plantation in the Weft
Corner thereof, Here draw the
Figure or Form of the fame with
your Pen.

26 T T O,

3 Re&-angular Ponds in Plea-
fure Ground, f. e. r oneither
Side of the middle Gate. Va-
rious Kinds of Trees to and fro
lifperfed, which greatly add te
the Beauty thereof,

Quiftil Field, R.H. Off. 5. E.

5493

This Field is of a fandy Qua-
lity, in Tillage, with a Pond of
Water near the Middle, Here
draw with your Pen the Form

179 370 | thereof.
2,03 —— — 1,65
)8 oers — 3,65
T runadts . L\
11,0 = — —_ O®
Ff Te
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To meafure this Eftate, let the Surveyor repair to any Part
of the Boundaries; fuppofe at A in the North Side of Sandy
Field, and there fixa Mark in the Hedge; and being furnifhed
with Crofs-ftaff, ‘meafuring Pihs, Cham, and a Perfon (who
thould know theName of ‘each Inclnlure) to lead the fame ; then
ﬁxmg ona Mark ‘oh the oppofite Side of the Eftate (fee the Direc-
tions in Page 143,) as at B, ‘to which Place chain for a Main- line,
and raife l’upendlculars therefrom to the fubtending Angles or
Corners in every Field the Main-line paffeth through ; but al-
ways remember, when you meafure any Perpendicular, +to leave
the Meafuring-pins that pertain to the Main-line ftanding with the
laft Pin your Foreman ftuck dbwn therein, otherwife a Miftake
in counting your Pins or Arrows may inadvertently be commitred,
Your Field- Book being prepared and ruled, (according to the Di-
rections in Page go,) in the firft Column the reof, Page the firft,
enter thofe Dimenfions that afe ‘on the Left-hand Side of th:_
Main-line: And in the firft Column of the next Page infert the
Right hand Dimenfions thereof ; the two remaining Celumns re-
ferve for Remarks, and Off-fets wpon Off-fets, as heretofore di-
refted in Page g1. And, for the young Learner’s thorough In-
formation herein, permit me to hand him Step by St tep lhmuLh
all the Dimenfions taken on the Right and Left-hand Side of the
firlt. Main-line in this Eftate, which will, 1 hope, enable him
¢ advance with greater Chearfulnefs.

1. Havino inferted the Owner's and Tenant’s Names, alfo
the Towr f.:"}. Parifh, County, and the Name of the firft Field
(fee Field Booky Page qo,) with L H in the firft Column firft Page,
and R H in the firft Column fecond Page: If the Sun appears,
the Situation and Bearing of the Main-line may be difcovered
{/ec Pages g5 and g6.) Whillt you are thus preparing the
Field-B. IUL, you may direét your Foreman (if you have no other
Affiftant) to go and fet up occafional Marks; this done, begin
and ftraighten the Eaft Side of Sandy Field, by taking up the
North Eaft Off-fet therein, which enter; but throughout your
Field Proceedings, carefully obferve all the foregoing Di-
reétions.

. Return to A, and dire& your Foreman ftraight towards
B, then, on the firk Chain of the Main-line, that is to fay,

44
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44 Links from the Start, Right-hand Side, a Perpendicular — 1
Chain, 71 Links, muft be raifed, which enter: Alfo atthe End
of the Chain another on the fame Side will.rife to b, into the
North Corner of Quiftil Field, meafure and enter it likewife ;
then return to the Pin left ftanding in the Main-line; and when
you have meafured 3 Chains, 70 Links thereon, a Perpendicular
will arife on the Left-hand to the Mark left in the Hedge at t,
when you took up the North Eaft Off-fet therein, which mea-~
{ure, enter, and return to the Pins ftanding in the Main-line,
wherein advance, and upon the 6th Chain, the Hedge that divides
or feparates this Field from Damfels, occurs, to wit, at 5 Chains,
72 Links : But here obferve, your Foreman muft put the Chain
through the Hedge, and croffing the fame, let him ftretch the
Chain as though there was no Hedge or Fence between the Fields,
whillt you remain at the ftanding Pin in Sandy Field ; lay down
your Chain ; come and fee where it croffeth the Hedge, viz,
at § Chains, 72 Links, which being entered thus ; in Left-hand
Column at 5.72 crofs Hedge, Damfels, it is—o; and in Right-
hand Column at, 5.72 crofs Hedge Damfels, it is 2.02, the Length
of the Hedge on the right Side, and which is found (by the crofs
otaff) tobe at Righe-angles to the Main-line, abbreviated thus :

§ 72« h Dam
5.72 -+ h Dam.

0o ; and in Right-hand Column
2.02.

3. Being in Damfels, meafure a Perpendicular from the Hedge
on the Left-hand Side, which is equal to 5 Chains, 64 Links;
and upon this Perpendicular you have a Left-hand Off-fet upon
an Oft-fet, which being meafured and entered, ftraighten the Eaft
Side of this Field by taking up the Off-fet that lies upon the Bafe
fy @ (fee the Entry thereof in the Field Beok, viz. E. Off. L. H.
Dam.) Leave a Mark in the Hedge at g, and then return to the
6 Pins left ftanding together in the Main-line, wherein proceed
till you come to g Chains, 4o Links, whereat a Perpendicular
= 7 Chains, 11 Links, will arife to the Mark left in the North
Corner of the next Field at g, meafure and enter this alfo, then
return to, and purfue the Main-line; and at 1o Chains, 84
Links, another Hedge is met with in the South Corner of this
Field, and then, with regard to the Dimenfions thereof, the
Entryinboth the Right and Left-hand Columns muft be thus:

10.84

oe
Pfa And
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L. H. Of. E.

]

457%

572 ——
9,40
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And now, admit it were required to know the true Content
of this Ficld, the Dimenfions are as follow :

— 5,64

—_— 7,11

R.H. Off. W.
82 1

2,02
— 00

572 —

10,84

10,84

00

E. Off. L.. H. in Damfels.

By which it appears
Acres, 281 Perches;
It would be great Prude

refpective Areas are obt
pert and ready therein,
itlelf (in cafting fuch D

N. Off. on ditto, L. H. 55 %
o oce
73% 1,03 ———=——— 1,71
o o 00| 2,24 252
4,91 ——————1.63| 3,82 234
5,04 00| 593 18
Perches |
[457%
73%
Colleéted 1 821
55%
Arca 6681 = 4 Acres, 28 Perches.

that the true Content of the Field is 4
and fo of any other [nclofure herein.
ncein the young Learner to fele& the

particular Dimenfions of every Ficld that the Main-line pafleth
through, and caft up the fame feverally; by which Means their

ained ; and when he finds that he is ex-
the Difficulty which at firft Sight prefents
imenfions up by the Pen) will foon vanifh ;
but
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but not to commit a prolix Digreffion, let us proceed in the
Burvey.

4. Being in the North Weft Comer of Ox-pafture, chain a
Line from thence on the Left-hand at Right-angles to your
Main-line, i.e. to D, and take up thereon an Off-fet upon an
O#f-fet, Left-hand ; which done, look from the Mark at D, to-
wards the Mark at C, in or near the South Corner of the fame
Field; to which Mark chain, for a bafe Line, to the South Eaft
Off-fet therein, and as you proceed forget not to fix a Mark at
E, that will appear from the Bridge. This Off-fet being mea-
fured and entered, leave a Mark at C, and take up a fmall Off-
fet on the laft Perpendicular towards the Corner; ther return to
the Main-line at h, where you left one Arrow ftanding in the
Fence, (foryas it bath been alrsady obferved, at the End of 10 Chains,
you counted and returned the Arrows to your Foreman,) whereat
you enter the Dairy Field, and there ereét a Perpendicular to the
Weft Side thereof — 6 Chains, 40 Links, upon which Line
you have an Off-fet upon an Off-fet thus entered ; N. Off-fec
on ditto, R. H. (fee the Dimenfions thereof ;) this done, return
to the former mentioned Pin or Arrow, and make Entryin both
Columns thus: L. H. 11.0-+~h Dairy Fd. ——oR.H. 110
4+ h, Dairy Fd. — 6 40, proceed forward, and at 15 Chains,
12 Links, on the Main-line on the Right-hand thereof, raife a
Perpendicular to the North Weft Corner of the Orchard ; but
ere you come thereto, you mect with the Weft Corner of Dairy
Field, by which there are two different Perpendiculars at the fame
Place (on your Main line,) to be entered thus :

15.12 7.50
£5.12 8.62

This done, return to the ftanding Arrows, and proceed, and at
16 Chains, 36 Links, the Main-line croffeth the Hedge into the
Fold, &c. thus entered: L. H. 16.36 -i- h, Pond, Fold, &c.
61 Links, and R. H. 16.36 -§- h, Pond, Feld, &c. — o0o: Omit
not here to draw with your Pen, in the referved Columns, the
Form of the Pond, Fold, &c. which will enable you to repre-
fent the fame in the Plan accurately, though you may chufe
taking Notice of fuch Things until your Plan is ready wherein
the fame may be delineated and fpecified with lefs Trouble, and

morg
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more Accuracy; the Situation of which being limited, and
your Chain at Liberty to exccute and perform the particular Di-
menfions thereof ; Diretions for taking up the fame would be
looked upon as Tautelogy by all thofe who are perfet in the fore-
going Chapters, and therefore whoever is not ready therein, will
gain very little by the Perufal of this Example. Lut to procecd.

5. Having advanced on the Main-line 20 Chains, count and
return the meafuring Pins; and on the next. wiz. at 20 Chains,
10 Links, a Wallin aright Line with the Houfe Front, is met
with, thus entered ; L. H. 20.10 -i Wall, Pleafure Ground 403
and to the further Side of the Road, 1 Chain, which fhews the
Road to be 60 Links broad; fee the fame entered in the Field
Book, thus, R. H. 20.10— ———0, with Regard to the Fold,
Garden, &c. To find the Area of which, confult the 8th Ar-
ticle, Page 236.

6. Your Foreman having ftuck down a Pin in Pleafure Ground,
and ftanding thereat, let the Chain be ftretched on the Ground
to that Part of the Wall where it croffed; then at 20 Chains,
75 Links, you'll find a Perpendicular will arife to the South
Wett Corner of the Garden, which being meafured and entered,
return to the ftanding Pin (but remember you have begun a third
Change ;) continue the Main-line, and on 23 Chains, 80 Links,
a Perpendicular will arife to the Mark left at C, in the South Corner
of Ox-pafture; fee the Field Notes thereof thus entered, L. H,
23.80 — 1.42 and 23.80 -~ Road to mark in Ox-pafture
2.16; return and proceed at 24 Chains, crof funk Fence, re-
prelented by 0 q ; and at 27 Chains, 12 Links, on the Main-
line, raife and meafure a Perpendicular on the Left-hand Side
thereof, which being entered, come back to the ftanding Pins,
and chain forward, and on 29 Chains, 30 Links, raife and mea.
fure a Perpendicular on the Right hand to the Weft Corner of
Pieafure Ground; this done, continue the Main-line, and at 30
Chains, 4 Links, the fame is ended, where there is a Perpendi-
cular on the Left-hand = 2 Chains, 92 Links, upon which
lies an Off-fet upon an Off-fet, viz.

00— — — — — o

2.02 — — —.gb
This laft meafured and entered, walk to the Weft Side of Pleafure
Ground, and between the two laft Right hand Perpendiculars

taKe
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2ke up afmall ditin& Off fet thusentered : W, Off-fet in Plea-
fure Ground, &c. See the Field Notes theredf.

Now admit it were required to find the true Areaof the Ox-
paiture Field by the foregoing Dimenfions thus felected :

Ls L L. H. in Dairy Field.
953 % 167 3
10,84 — ——— 7404 11,00 00
23)80 ———— 2,10 16‘30 ;R 3 a6:
20,10 wm—scamn 1,00
lz_;,.‘io ————— 2,16

The firft Perpendicular in Ox-pafture = 7,04 added to 2,16,
the Perpendiculars raifed at 23.80, to the South Mark there-
in, which being multiplied by the intermediate Diftance =
12.96, the Produét in fquare Perches will be 9533, the Areaof
the Rect angular Figure h D Cw; and if from this Sum the
Area of the irregular Ligure hCw = [671 be taken, the
Remainder will be 786 fquare Perches, which being added to the
feveral Arcas of the North, South and Eaft Off-fets, to wit,
786 -4~ 63 =i~ 6 i~ 219L == 10741 fquare Perches, which are
equal to 6 Acres, 2 Roods 34} Perches, the true Area thereof.
‘The Area of any other of ‘the Fields m: kewife be obtained
by the Pen; fee the feveral Contents entered in the Dimenfions
under the Name to which the y belong; thus having obtained
the true Area of thofe Inclofures through which the Main-line
paffed, it follows next to plan the fame, which to effe@, Direc-
ions thall be given at the End of this !‘jx‘lm:ﬂc.

(Cr

7- Then repair to the unmeafured Part of the Effate, fuppofe
tothe Bridge, and from thence chain to the Mark left at E (on
the River Side) for another Main-line, and as you advance
therein, omit not the Perpendiculars &c. which fhall or ma
occur, and proceed in like Manner as in the former Dimenfions,
wherein there are fo much Variety (with regard to Field Notes)
as will fufficiently enable and qualify any Youth, though of the

flendereft
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flendereft Capacity, to proceed therein for Miles upon the like
Occafion ; fee the Dimenfions of this Main-line in the Field Book;
But obferve, in croffing the Fence into Lawn-pluds, to leave a
Mark thereat, and when you have finithed the Line, return
thereto, meafure and enter the Dimenfions of the South Weit
Part of the fame. (See the Diretions given in the third Article,
Page 214.)

8. Make for the Eaft Side of the Eftate, and chain another
Main-line from the South Corner of Cracadony,to the NorthWelt
Corner of Quiftil Field, wiz. from r, to M, whereon take up
fo many Perpendiculars, &c. on the Right and Left-hand Side,
as will include the Area of all the Fields which that Main-line
pafleth through, as you may fee in the Field Book, wherein the
Dimenfions of the fame are carefully entered, and correctly caft
up, according to the foregoing Directions.

Laftly, Step into Quiftil Ficld, which you meafure by chaining
a Line from M in the South Corner thereof, to b, the North
Corner, at which Place a Mark was left when Sandy Field was
furveyed ; and upon this Line, take up the Perpendiculars that
fhall occur on the Right and Left-hand Sides, which being
finifhed, concludes the Survey.

Abbreviated Charatiers in the Field Book explained.

< H, orh, Crofs Hedge,
Flea Gd. denotes— 4 Pleafure Ground.

Fd, —— Field.
Bu.) (Buildings.
<t Y»denotes—4 Corner of a Field.
M.J | LMark, &e¢. &c.

Nute, The above Crofs fhould be made when in the Fields, by-
two Strokes of the Pen like the Chara&ter Plas.
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Here fullows the Area of the foregoing Dimenfions of this Eftate
refpectively collecled from the Field Book, as they appear therein.

Sandy Field.

LHOKE —— — 201}
RHOff W 2383
NEOffL H 27
4663
Damfels.
L HOff. E 457%
R HOff. W B2l
N Off. on ditto, L H—— 731
E Off. on ditto L H —— 551
668
Dairy Field.
LHOf.E —— 26
RHOff W 543
R H Off. on ditto 252%
821}
Gg

Ox-pafture  ——e——  1074%
See Page 229:
Pleafure Ground,
LH Off. E 323
RH ditto, w 710
R HOff on ditto =~ 251
W Off on ditto e 5
Fob3L
Bridge Meadow.
LHOfW —— 328
R H ditto E 1021
An Off on ditto R H 29+
460
Poplar Meadow,
LHOff w 99; =
R H ditto E LN 279L
R H Off on ditto ———— 12%
L H ditto, N 6o
452

Houfe,
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Houfe, Garden, Fold, &c.

Area between 135,12, and 20,75 g — 6352
Area of an included Triangle in Dairy Field — 85}} Fis
Area of ditto in Pleafure Ground — —_ 28!
Remains —— 5213
An Eaft Off = L
551%
Lawn-pluds. Afh Field.
LHOfW 1499 |LHOff W —— 402!
RHOFE ““——" 3 RHORE .— 13
SW End EELTE
LHOff E — 145 715
RHditto W ——— 0923 A
4493 . Quifte] Field.
ST R A
{ 13 3
Craczdony. RH ditto B —+—ou— 54_9‘
LHOfW 730 5703
R Hditto E 1581 0
An Off on Ditto =— 43 |Lane- ¥34
Ditto en ditte —— 103

942
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‘The Whole colleéted.

Perches. A. R. P.

Sandy Field — 466 = 2 3 26%
Damfels — 668 = 4 o 28:%
Ox-pafture — 1074+ = 6 2 34%
Dairy Field — 8211 = § o0 21}
Gardens, Folds, &c. 5513 = 3 1 31}
Pleafure Ground - 1063% = 6 2 23;
Bridge Meadow - 460 = 2 3 20

Poplar Meadow - 4§51 = 2 3 II

Lawn Pluds . — 420f = 2 2 203
Cracadony — — Q42 = 5 3 22

Afh Field — —~— 715; = 4 I 35z
Quiftil Field — 5704 — 3 2 10}
NG | orm— 134 023714

8348 = 52 o 28}

Thefe Dimenfions being caft up, your next Care will be to
plan the whole from any Scale of equal Parts that you fhall think
proper, which, when performed, if the Size thereof be either too
jarge or toa {mall for the intended Map, you’ll meet with ample
Dire&ions in Part the Second to augment or diminifh the fame to
any Size: The fmall Compafs of this Treatife induced me to
make Choice of the quarter Scale, 1. &. 16 Statute Poles to an
Inch to plan this Eftate from ; but notwithftanding, would advife
the Learner to plan the fame from fundry Scales, fuch as the Inch,
half Inch, half quarter Inch, &c. which will greatly edify him in the
Art and Pradice of Planning; but let him ftrictly obferve whe-
ther his Plan bear a thorough Similitude to fig. 4, plate 25 for if
not, a Miftake is committed, which may be readily difcovered
by Comparifon ; and that he may the more effectually correct the
fame, here follows certain edifying emblematical Inftru&tions for his
more immediate Improvement with refpeét to a Plan of this

Eftate.

Direitions to plan this E/?a;e.

Being accommodated with a Sheet of Paper, Scale and Dividers,
draw an obfcure or dry Line quite acrofs the Middle thereof,
Gg 2 per
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perpendicular to your Breaft, that fhall reprefent the firlt Main-
line in the Fields,

2. Fix upon a Point therein asat A, and from your Scale take
30 Chains, 4 Links (though the 4 Links cannot be adjudged at
on this Scale,) and lay it from A to B, which Points limit the
Main-line ;. upon the Left-hand Side thereof lay down thofe Di-
menfions that were taken up on that Side in the Fields ; the Right-
hand Side is_appropriated to all thofe Dimenfions entered in the
Right-hand Column of the Field-Book, which being placed be-
fore you, proceed thus :

3. At the Beginning at A, it is no Perpendicular, neither in
the Right or Left hand Columns; but at the End of 44 Links,
it is 1 Chain, 71 Links of a Perpendicular to the Right-hand,
therefore take 44 Links from your Scale, and lay it on the Main-
line from A towards B, at which Point ere& a Perpendicular to
the Right-hand, by Prob. 3. Chap. 2 ; otherwife apply the End
of the Scale upon, and parallel to the Main-line, fetting or fix-
ing one Coruer of the Scale to the Point made with your Di-
viders in_the Main-lie, 44 Links from A, the Beginning,
and from thence draw a Perpendicular or obfcure Line, whereon
lay down 1 Chain, 71 Links, the firt Perpendicular; then
from A to thisPoint; drawa penciled Line. Alio lay down one
Chain from A in like Manner, at which Point erect another Per-
pendicular as you did the former, upon which lay off your fecond
Perpendicular = 3.52, to b, and with your Pencil join this to
the, End of the lait Perpendicular ; then take, in your Dividers
3 Chains, 70 Links, and lay it on the Main-line, as before, at
which Point draw 2n obfcure perpendicular Line on the Left-hand
Side; upon which lay down 4 Chains, 4o Links to t; with
Scale and Dividers draw a Line between t and A, and lay down
therzon the N. E. Off-fet, begioning at A; this being done,
take from the Scale 5 Chains, 72 Links, lay it down as before
from A towards B, to which Place draw a {inc with the Pencil
from t, which will reprefent Part of the Hedge between this
Field and Damfels; and asthe fame Hedge on the Right-hand is
at Right-angles to the Main-line, raife a Perpendicular thereat,

. upon which lay down 2 Chains, 2 Links to e, and then, with a
Pencil, draw a'right Line between d ande, and 2lfo one between
€and b, the former will reprefent the Remainder of the Hedge

between
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between this Field and the Damfels; and the lattes, the Hedge
between this and the Quiftil Field.

4. Atthe Point d, draw a Perpendicular, then take 5 Chains,
64 Links, up in your Dividers from off the Scale; lay the fame
down fromd to f, and join f ¢ with your Pencil ; alfo take
Chains, 40 Links, and fet it off from A vpwards, at which Plaee
draw a Line Perpendicular on the Left-hand Side, upon which
lay down 7 Chains, 11 Links to g; draw a Line from f to g,
and thereon lay down the Eaft: Off-fet in Damfels, as heretofore
taught ; which done, take 1o Chains, 84 Links, in your Di-
viders, and lay it from A to h; to which Point draw two pen-
ciled Lines, the one of them from g, to reprefent the Hedge be-
tween Damfels and Ox-pafture, and the other from e, for the
Hedge, one Partof which feparates the Damfels and Dairy Field,
and the other Part thereof divides the Damfels from Quiftil
Field.

5. At h erecth D on the Left-hand Perpendicular to the Main-
line, and lay thereon 7 Chains, 4 Links; alfo take y1 Chains
from the fame Scale, and on the Main-line, from A, as before,
lay it down, and thereat ere& a Perpendicular to the Right-
hand Side, and lay thereon 6 Chains, 40 Links: Upon this
Perpendicular is an Off-fet upon an Off-fet, to the Right-hand,
which plan, and draw a penciled Line from the End of the Per-

pendicular therein, and it will reprefent the Hedge between the
Quiftil and Dairy Fields.

6. Take from your Scale 15 Chains, 12 Links, and laying it
from A towards B, at this Point draw a Perpendicular on the
Right-hand Side; and on this Line firft lay off 7 Chains, 50
Links, and then 8 Chains, 62 Links; with your Pencil draw
a Line between thefe two Points, and alfo draw therewith a right
Line from the End of the laft penciled Line, to wit, from the
South. Weft Corner of Quiftil Field, to the firft Perpendicular
which will reprefent the Hedge between the Afh and Dairy Fields
Then take 16 Chains, 36 Links off your Scale, which being
laid from A towards B, fhews where the Hedge muft be deawa
between Dairy Field and the Orchard, Fold, &c. fo that 6&
Links being laid off at Right-angles on the Left-hand Side, fr&l:
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this Point dfaw a penciled Line to h and k, which will denote
:tth Fence between Ox pafture, Fold, Orchard, and Dairy
ield.

7. Lay down 20 Chains, 1o Links, as before, from A to-
wards B, to wit, at m, through which a Wall paffeth in a Line
with the Houfe Front thereat; on the Left-hand draw a Line
perpendicular, and lay thereon 40 Links, and alfo 1 Chain (the
Space between thefe Points, is the Breadth of the Road leading
from the Bridge to the Fold and Buildings) from which draw two
penciled Lines to either Side of the Pond in the Fold, to fignify
the Road or Lane; which being done, take 20 Chains, 75
Links, and lay it from A (as before;) at this Point ere& a Right-
hand Perpendicular, upon which lay off 5§ €hains, 5o Links,
to n ; (but here let me once more caution the young Praétitioner
not to make Ufe of any other Scale in the Plan than that which
he began with, for thould one Line be taken from this Scale, and |
another off any other, it would, in that Cafe, be impofiible for

his Plan to clofe;) through this Point n, and that made where

the Wall was met with, draw a penciled Line to reprefent the

fame,

8. From your Scale take 24 Chains, and lay it from A (in like
Manner as before) to ps where the funk Fence was met with;
but before you come to this Point, raife a Perpendicular on the
Left-hand 20 Links fhort of p, and lay thereon 1 Chain 40
Links, to fhew the Point that the Hedge muft pafs, that is on
the near Side of the Lane; and alfo upon the fame Line lay
down 2 Chains, 16 Links, which difcovers the Mark C in Ox-
pafture, according to the Field notes, from which draw an occult
Line to the Point D in Ox pafture, and plan thereon, the South
Eaft Off-fet therein beginning at D.

g. Lay off from A towards B, 25 Chains, 23 Links, and on
the Right-hand Side thereat, raife or draw a Perpendicular, upon
which lay off to q, 4 Chains, 61 Links, then, with a Pencil,
draw 2 'Liné fromgq, through p and o, for the funk Fence;
omit not to reprefent the arched Fence on each Side of the Gate,
which, according to the Figure thereof in your Field-Book, is a
Semi-cirele : Alfo take 27 Chains, 12 Links, in your Dividcrs(;

' anda
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and fet it off from A towards B, and on the Left-hand Side draw
a Perpendicular, upon which fet off 2 Chains, 68 Links ; then,
with your Pencil, continue thofe Lines that reprefent the Lane,
the nearer Line paffing tnrough this Point, and the Point o,
until it meets the former penciled Line; and parallel thereto,
draw another Line through C, which will denote the oppofite
Side of the Lane; then take in your Dividers 29 Chains, 30
Links, and lay A down as before, on your Main-Line, whereat
draw a Line perpendjcular thereto, on which lay 4 Chains, 22
Links to r, the South Weft Corner of Pleafure Ground : Here
defcribe the Arch on each Side the Gate, as it appears in the re-
ferved Columns of your Field Book, and at the Point B, eret a
Perpendicular on the Left-hand Side, and lay thereon 2 Chains,
92 Links ; upon this Line there is an Off-fet upon an Off-fet,
which plan ; and alfo let thofe Lines be continued to § and x
that reprefent the Lane; lay down a fmall Weft Off-fet that ap-
pears in your Book between r and q; then draw a penciled Line
likewife from r to S, and then delineate the interpal Simi-
circle at the Gate, which concludes a Plan of thofe Dimenfions
that refpeét the firft Main-line.

Then will the next Step be to plan thofe Dimenfions taken up
on the fecond Main-line, but ere you can proceed therein, this
Main-line muft firft be drawn, which being done removes all the
Difficulty therein, and is thus effected : Your Field Notes in-
form you, that a Perpendicular = 3 Chains, 30 Links, was
raifed in the Meadow on the Left-hand at 1 Chain, 30
Links, to the South Corner of Pleafure Ground, at the Pomt
S, therefore, take 3 Chains, 30 Links in your Dividers, and
fet one Foot in the Point S, defcribe an Arch with the other Foot.
And if 1 Chain, 30 Links, be taken from 19 Chains, gb
Links, there will remain 18 Chains, 66 Links, (the Diftance
between the Place where this Perpendicular was raifed, and the
Point E in Ox-pafture.) Hence 18 Chains, 66 Links, being
taken from the Scale with which, (fetting 1 Foot in the Point E)
defcribe an Arch that fhall interfect the former, through which
Point of Interfe&tion, and the Point E, draw a Line with the
Point of the Dividers, for the fecond Main-line; and then from
your Scale take the whole Length of this Main-line = g
Chains, g6 Links, in the Dividers, which lay down thereon

from
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from E, and it will point you out the North Corner of Bridge
Meadow, whereat you made a Beginning in this Main-line : But
here remember that youll have no Occafion to take Notice (3
you are planning) of thofe Perpendiculars which were taken P
onthe Left-hand Side of this Main-line, except the firft you took
in Poplar Meadow, by which the Fence on the North Side
“thereof, and alfo that between Poplar Meadow and Lawn-plud$,
aredrawn 3 for all the other Fences or Hedges between and the
former Main-line, are already planned. Jt is likewife needlefs
o give any Diredtions (in this Place) to plan the Right-hand
Perpendiculars that are terminated by the River; for whoever i
ready in planning the foregoing Examples, cannot poffibly be at #
Lofs to raife Perpendiculars from a bafe Line at each refpe&ive
Place the fame were taken at: However, in joining the Perpen”
diculars with a Pencil, forget not to draw 2 Line parallel theret0s
between 40 and 50 Links diftant therefrom, to reprefent the
River, which by the Chain, meafured fo much ; when doné
turn over to the Dimenfions of Cracadony, wherein you fin
‘that the Main-line taken therein, begins at r, in the South
Corner thereof, and pafleth by k, the Weft Corner of the Or
chard already planned, which limits the Dire@ion of this Main-
line.

Here note, All the Difficulty of planning from Main-liness
depends upon drawing them exa@ly true in theic proper Place
‘This done, the Work will then be found to be exceeding eafy.

Having drawn the Line, there will be no Occafion to tak®
Notice of the Perpendiculars on the Right-hand Side (except the
three laft) the Hedge being already planned which is on that Side
between this and the Quiftil Field ; therefore, by erefting, ©F
the Right-hand, (according to the Pield Notes) Perpendicular®
refpectively, upon which the feveral Numbers, as they appear 10
the Field Book, being laid thereon ; then, with the Pencil, join
the Endsof the fame, as heretofore dire€ted, This laft pencile
Line fthews the Hedge between Afh Field and Quiftil, As 0!
the Ferpendiculars on the Left-hand Side, plan them as you ¢!
thofe on the Right-hand Side of the laf Main-liné ; this beiné
done, and the Boundaries defcribed by your Pencil, the wholc??
planned fave only the North Wet Side o Fence of Quiftil ¥ields
wherein the Proof and Truth of all your Proceedings (bothd‘:;
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;he Fields and Chamber) will appear, which you difcover thus ;

an oceult Line from M to b, which being taken between
¥0ur Dividers, and applied to the Scale, if the Extent corre-
Cpgn. S with the fame Line in your Field Boiﬂka (to wit, 11
Ca‘?lns,) you have made a good Clofe, which will always be the
l’eafe When Care attends each Step ; otherwife it wquld 1_38 un-
C Onable to expe& it. However, this Line anfwering with the
w 4n-line in the Field-Book, confirms the Accuracy, upon
P ich lay down the Left-hand Off-fet thereon, and with the

encil dray the North Eaft Side of this Field.

LiLamL With Pen and Ink draw or trace off all the penciled
Mnes in the Plan, then is the fame ready to be transferred to a
Wh‘%p on Vellum, or whatever elfe is intended for that Purpofe,

'€h to perform, obferve the following

DirecrIions.

[ tran{f,r or trace off, upon Vellum, Parchment, or Paper, the
Plan of an Effate, and afterwards to embellifs the fame.

ad:' iLhe' Size of your Vellum, Parchment, or Paper, being

h;ngt';d to the Plan, wherein if Greafe, or any thing elfe fhould

Ocey, Y OUT Pen to flide freely, a little Pounce rubbed thereon

from Onally will greatly help the fame, and alfo prevent the Ink

Yourlpre“dingi fome double refined Loaf Sugar diffolved in
ak will give it an additional Glofs.

w}?;t Lay your Plan carefully upon the Vellum, Parchment, or
four ‘;.‘":r elfe youintend to draw your Map upon, and three or
ang ®all Nails being ftuck into the Table through the Plan
ine - orners of the Vellum, &c. to prevent the fame from fhift-
anfiy : Moving (though fmall Weights, or Books will, with Care,
vidc“r the fame Purpofe:) Then, with the Point of your Di-
ly, o trace off all the Lines in the Plan, prefling the fame gent-
hayin that the Impreffion may appear on the Vellum, &c. Thus
Pla,, °.80n€ or traced over all the Lines exadtly, take up the
lup, * <24 yow'll fee underneath, all thofe Lines upon the Vel-
300:,11 2; that are in the Plan; and then, with a fine Pen, and
ke @anInk, make thereon Hedges, &c. fuch as appear in
OHOng Map_ 4

Hh 3. When
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. 3 When the Hedges, &c. bclonging to each and every Ficld
are finithed, it will be a great Addition to the Beauty of the
Map, to adorn the Hedges on one Side with proper Shading, or
Colours, to reprefent the Ditches ; and the Pafture or Mea-
dowing being touched up with a tranfparent Green Colour,
in Imitation of Grafs, (but not dawbed on ;) arable or ploughed
Land with a brown earthen Colour, &c. laid on in fuch a Man-
ner (fee the following Map) as will render the fame all thorough
a Similitude of Ridges and Furrows. There are many Gen-
tlemen that chufe to have a Map of their Eftates ornamented
with Colours, but, in my humble Opinion, good Indian Ink
is much preferable thereto : However, it grcér!y behoves every
Surveyor to pleafe, if poffible, his Employer, and therefore T
fhould think it advifeable for thofe who are fo employed to have
a {mall Specimen of their Performance upon Vellum, curioufly
ornamented, to fhew their Employers, wherein fhould appear
fome Clofes finifhed with Zudian Ink, and fome with Colours,

4. Having compleated the Fields, &c. in the Map, make
Choice of a Compartment, or Vacancy therein, at the Top,
if poffible, to draw the Coat of Arms belonging to the Gentle-
man that owns the Eftate, with Shield, Creft, and Supporters ;
the Shield fhould be drawn fo that it may contain the Title,
Townfthip, and County, or any thing elfe that is proper to de-
note the Situation thereof. The Art of drawing fuch Orna-
ments, will foon be obtained by affiduous Application, and fome
Inttrutions therein from a Limner, which the fmall Size of
this Treatife prevented me to give in this Place.

5. In another Compartment, or Vacancy, draw the Dividers,
drawing Pen, the Scale you laid down the Map by, &c.

Laftly, Draw the Mariner's Compafs, with the Flower de Luce
therein, pointing to the North exaltly, fee Page g6. However,
for the young Learner’s farther Improvement herein, here follows
a Map of the Eftate mentioned in the foregoing Example, pro-
perly embellithed, wherein is reprefented Pa[iu[e, Mcad_owin_sz,
ploughed Land, and whatever elfe that is neceflary, which will
undoubt-
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undoubtedly edify more than if feveral Pages were wrote upon
the Occafion, Now, if the Whole be well performed, the
Map will be a neat Ornament to hang up in the Owner’s Study,
or wherever elfe he fhall chufe, fo that at Pleafure he may fee his
whole Eftate in his Chamber, and likewife the particular Quan-

tity of each and every Inclofure therein, without any Manner of
Trouble, but rather a Pleafure,

Thus having briefly, and particularly taught and dire@ted how
an Eftate (confifting of any Number of Inclofures) may be fur-
veyed by the Chain (unaffified by Inflruments,) and alfo how the
fame may be accurately planned and mapped, I come, in the
next Place, to fhew how a Pond, Pool, Mere, Wood, or any
inacceffible Ground may be meafured two different Ways, 7. .
the one by rect-angular Lines; and the other by flationary
ones, and in both Cifes this is the

RAEE S E T

From the Area that the re&-angular or ﬂationary Lines in-
cludes, dedu& the Area of the feveral Infets that are between

thofe Lines and the Pond, Pool, &c. the Remainder will be the
true Area fought.

Note, When re@-angular Lines are ufed, the Pen difcovers
the real included Area; but in ufing {tationary Lines, the Scale

and Dividers muft be engaged for chat Purpofe, and confequently
the Refult will be fomewhat doubtful.

Example.
Admit fig, 5, plate 3, to reprefent a Mere, or Pool of Water,

and it be required to know the true Content thereof, to perform
which obferve the following

Hh 2 DIRECTIONS,
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DirEcTIONS.

1. Set up your Crofs-ftaff at, or in the Corner A, and there
fix upon two Places, or Marks (to wit, at B and D,) at right
Angles to each other,

2. Meafure the Line A D, and take up a Left-hand Infet
thereon, which being entered, return to your Staff, but forget
not to leave a Mark at D,

3. Chain the Line AB, upon which take up an Infet onthe
Right-hand thereof,

4. Fixt your Staff in B, which will dire& you to chain an-
other Line at Right-angles to this laft ‘meafured Line, to wit,
B C, and take upan Infet upon this alfo.

Laftly, Chain from C, to the Mark left at D, and take up the
Infet thereon, and it is done, whereby you have obtained the
following

Dimenfions.
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Dimenfions.

N. W, Infet, L. H. S. E. Infet, R. H.
Taken upon the Line A D. Taken upon the Line B C.
415 37-

P p— —0 O o)
1,40 o | ,30 70
2,30 ,IO| 3,40 o
3,00 »50| 4,20 1,00
4,00 »10| 4,80 »30
5,0 10} ‘5,70 — o

5,50 ,28
6,20 o
7510 o S. W, Infet, R. H.
8,40 »801  Taken upon the LineCD.
8,60 o 146.
(6 o
520 o — 500
N. E. Infet, R.H. e PR R
Taken upon the Line B C. ?’70 7
2,70 =— — — — 1,10
fo. 8 — = — — 1,20
o o g,zg BT AR 8 ’o
1,10 o *
2:50 it 3 0 Rl 3 o — 0
3,80 1,20
7520 ~—m——————— ,00 :
10:0 g ,50 Fig. ABCD.
10,60 00 1212%
o 8,60
10,60 570
The Area of the Figure A BC D.
AD 41
The feveral Infets upon Q B 8o L1212
C——37{ 3043
CD— 146 A. R. P.
The true Area  ————m g8 —35 2 28

Here
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Here follows an Example wherein a Pond, &c. is meafured by
ftationary Lines, and exterior Angles, taken partly in like
Manner as directed in Page 124, wherein 1 propofed to give an
Example of a Field meafured by fuch Lines, but being advifed,
by a Friend, not to introduce an Example therein (relating to
Land) that would admit of many Anfwers, I therefore pru-
dently omitted the fame, as the Dimenfions fo taken could not
poﬂilﬁly be caft up without having Recourfe to Scale and Com-
pafs : And 1 can aflure my Reader, it is with the utmoft Reluc-
tance that 1 am now prevailed on to give an Exzmple (though
of Water) whereof the ambiguous Relult will unavoidably admat
of unlimited, uncertain Varisty; neverthelefs, as Pools are
fcldom orever paid for by the Acie, and is fmail Waters are ge-
nerally ailowed to be herizontal, ccnfequently there will be no
Occafion to make any Allowance for Alritude or Deoreflion : {o
lhat, with dl]lr'f'[wt (:l'xﬁ‘. the l:l'l'(-l“-‘ 11!""}1'[_'b t‘r.-m {u« h DHUCH—
fions will be but trifiing, as the Off-fets taken around the fame
are caft up by the Pen; but, notwithitanding, permit me to cau-
tion the young Pradtitioner, when he takes an Angle by the
Chain, to bevery exa&, for othewife he'll find it extrcmel_,\" dif-
ficult (Imight f'.w-‘:‘e‘/Zz:'.:’m:‘:‘»%-’.'.fl.’f,‘ to obtain, from the Dimenfions
fo taken, a perfect Clofe ; however, my Brevity herein will, |
Lope, plead my Excufe for introducing this

« Exa ml.‘r.i'.

Admit fiz. 6, plate 2, to reprefent a fimall Pool, or Pond of
Water, and it be required to furvey the fame by Rationary Lines,
and Angles taken by the Chain.

Noate, The Infets that occur, are taken up in like Manner as
you were directed in Page 155, to take up Off-fets.

Firft chain a Line from E to A = 4 Chains, 60 Links, which
Station being entered fet up a meafuring Pin at A, and fixing upon
a Mark at B, continue the Line E A 2 Chains farther, whereat leave
a Pin; returnto A, and meafure towards B 2 Chains; then mea-
{ure the exa&t Diftance (with the Chain) between the laft Pin fluck
down,
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down, and the former — 2 Chains, 821 Links, which is a
Chord-Line to the Angle A, made by the fuft and fecond
Station, as already obferved ; fee that you forget not to take
up the Infets upon each Line,

2. Chain the Line orSide A B = 5 Chains, 70 Links, and
take, as before, the Angle made by this and the next fucceeding
Station, = 1.81) = tothe Chord 3, 4.

3+ In like Manner Chain B C,for a third Station = 2 Chains,
20 Links, and meafure the Chord Line 5:6 = 1.971,

4» Meafwie C D = 6 Chains, 30 Links, and at the End
thereof take up the external Angle, as before, whofe Chord is
2 Chains, 8 Links.

Laﬂ]y, Meafure the Side D E, and at the Corner E, take up
she laft Chord Line, i. 6. 9, 10 = 1 Chain, 69! Links.

The
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1ft Stat,

St, Sds. Di. An. Chords.
C. L.
1 EA 460 A ——— 2,82
2 AB 5,70 B ——— 1,81
3 BC 2,00 £ '——r 15773
4 CD 6,30 D —— 2,80
s DE 5,72 E 169!
2d Stat. Infet.
35
o —_— =0
3,80 U S A
e e L 3 4C
5,70 —_— 0
3d Stat. Infet.
81
o - ——0
80 450
2,20 (e]o]
5 Stat. on Infet.
14,
o o
240 0
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The Dimenfions.

1ft Stat. Infet.

48.
o ]
1,70 — — —— —I,36
2,80—————————— 1,32
3,90 —— —— —— 400
4,00 (o] ]

4 Stat, Infet.

S.
o) o,
1,0 0
1,60 »50
2,30 a4
3,10 404
GO e il by Sl === 0§
4\(‘0 340
6,30 — — ~—— — 00

Trapezium A B D E.

525.

2 et et M i [l T
9,00 — — — — 4,00
Triangle BC D,

87%

e e U o e

7,80 — — -
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Perches.
Trapezium ABDE — 525

The Area of the} il e BCD  —— = 83

Areaof ABCDE i 612%

it Stat. 48
2d ditto 353
Dedu& the (everal Infets upon the  3d ditto 8%
4thditto g
sthditto 14

— 1t

ool
By the above it appears that the Content of the Paool or Pond
by Scale and Dividers is 500} Perches, which are equal to 3
Acres, 20} Perches, of Statute Meafure.

Now if it were required to reduce the above, or any othez
Quantity of Statute Acres, into cuftomary, or Plantation Mea-
fure, or the contrary, there are Dire&iens for fo doing in Pages

33 and 34.
Direétions to plan the above Dimenfions.

1 Draw an occult Line, and lay thereon your firft Station
== 4 Chains, 60 Links, (taken from any Scale of equal Parts,)
as from E to A; let this Line be continued fomething farther,
then take 2 Chains from the Inch Scale, and fetting one Foot in
A, defcribe the Arch 1, 2; then take your firft Chord-line
= 2.82}, from the Inch Scale alfo, and lay it upon this Arch,
from 1 to 2, through the Point A, and this Point 2, draw an
obfcure Line for the fecond Station.

Note, The larger the Scale is from which you deferibe your An-
gles, the more correé? will your Plan be.

2. Upon this laft Line, from A to B, lay down your fecond
Station = 5.70, from the Scale you firft ‘made Choice of for
Ii your
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your ftationary Lines ; and take 2 Chains, as before, from the
Scale, and fetting one Foot in B, defcribe the Arch 3, 4, upon
which lay down from 3 to 4, your {ccond Chord-line — 181,
taken from the Inch Scale: and through the Point 4 draw an-
other Line for yourthird Station.

3. Having laid down from Bto C, your third Station Line,
e= 2 Chains, 20 Links, fet one Foot of your Dividers in the
Point C, and with 2 Chains therein (as before) defcribe the Arch
4, 5, and lay thereon (in like Manner as you did the former)
your third Chord-line = 1.77%; and through the Point C and
5, draw a Line for your 4th Station.

4. Lay down 6 Chains, 30 Links, from C to D, and in the
Point C defcribe the Arch 5, 6; upon which, from C, lay off
the 4th Chord-line = 2 Chains, 8o Links, from 5to 6; and if
a Line be drawn from D to E that will pafs through the Point
made in the laft Arch at6; you may then conclude that your
Angles were correctly taken, and as correétly planned ; more-
over, the Diftance between D and E fhould alfo be — 5 Chains,
72 Links, otherwife there is a Miftake committed, which feldom
happens when the Angles compleat a Clofe.

Here nste, It may happen when you meafure Ponds, Pcols,
&c. by ftationary Lines, that an extertor Angle or Angles may
be met with, in which Cafe, if you leave the Pool on the Right-
hand in your furrounding, thofe exterior Angles muft be entered
in a Left-hand Column, otherwife go howlfoever you will round
the fame, wherein you take exterior and interior Angles; the
one may be entered in the Left-hand Column of your Field-
Book (formeily mentioned,) and the other in the Right-hand
Columan of the fame Page.

The Infets that are taken upon each Line being entered ac-
cordingly, may be planned in like Manner as directed in the twe
‘UIthlllg L.\;iﬂlp‘iCS.

Note, If the Eftate be hilly, or uneven, and the Main-line,
or any ether mealured thercon croffeth the fame, it will occafion
a
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a Difclofe in the Plan, which to prevent, or remedy, in Part the
fecond you are directed, by the Help of an Inftrument, to take
the Depreflion, or Altidude, of an Hill, and Trigonometry will
then find the bafe Line thereof, which muft be ufed in planning.
But here methinks I fee the honeft Country Youth aftonifhed at
the very Sound of both Inftruments, and Trigonometry, faying,
What! cannot Land (both acceffible and inacceffible) be accurately
Surveyed by the Chain only, without being troubled with a Number of
unneceffary Infiruments 2 | an(wer in the Affirmative, MOST CER-
TAINLY. Inftruments (before a more corret and expeditious
Method was found out) were efteemed very ufeful in this Art,
but now-a-days they ferve old Practitioners (who know no better)
to amufe Country People (that are ignorant thereof) in order to
make them pay the Surveyor more freely ; nor fhould I have in-
troduced Inftruments in this Treatife, had I rot confidered the
many Artificers who are thereby fupported ; together with a
Number of old Pradiitioners whofe Livelihood hath an abfolute
Dependence thereon : However, as 1 have, in Part the fecond;
not only pointed out fome of the many Errors the Inftrument is
unavoidably Heir to, but alflo given ample Directions therein to
reconcile and corre@ thofe Errors as near the Truth as the Cafe
will admit of, the whole being caft up by the Pen feveral Ways
(and which will not differ one Perch in one thoufand Acres) will
undoubtedly atone for the Infertion thereof.

Direttions to the young Surveyor afcending and defcending hilly
Ground,

When a Hill interpofes in the Survey, in chaining over the
fame, you may find both the Arch and alfo the Chord-line,
i. e, the Hill’s Foundation, thus:

If the Hill be not very fteep, let your Foreman, atthe End
of every afcending Chain, ftick down his Arrow, keeping the
Chain-End clofe to the Ground, whilft you holding up the Chain
at full ftretch, Breaft high, or higher, until it be parallel to the
Horizon, to wit, at Right-angles to a fuppofed Line between
your Chain-hand fo poifed, and the Arrow formerly ftuck
down, the Chain-End being held exaltly over the fame In
this Manner proceed until you furmount the Hill, by which

11z Means
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Means you'll have the Foundation-line of the Hill as far as yo¥ |
thus advance thereon ; and as you afcend, you may alfo meafure
the flant Line thereof, which will enable you to find the fuper”
ficial Area and Altitude of the fame if required. In defcendinb
a Hill, you muft perform the Part your Foreman did when af-
cending, whilft he raifes his Chain hand, &c. as you did before.

But if the Hill be very Steep, your beft Way then will be t©
meafure up and down the fame by half, or quarter Chain®%
which, with Care, will more effetually anfwer your End, that
all the Inftruments ever conftructed for the like Occafion.

Thus have I finifhed the firft Part as propofed, and therefore whos
foever intend or hope to learn any thing contained therein, muft
not only read the fame, but alfoapply Pen, &c. to Paper ; fo th*
by cafting up and planning the feveral Examples, together wit
fome others of their own propofing, intermixed with Diligenc®
and Care, will moft certainly accomplifh their Defires of be’
coming compleat Surveyors.

The END of the FirsT ParT.
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