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Geodæsia Improved:
CHAPTER I-

SECTION I.

numeration.
BYNumeration,we learn to read,write, and expressthe Value of Figures : Which that you may do, observe
the following

table.
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2 G E O D 'Æ S I A Improved.
proper that a young Learner should exercise himself in the lesser
ones first, and then proceed to the greater, until he arrives at Per¬
fection therein, which he may do by being ready in the follow¬
ing

EXAMPLES.

Write in Figures

' Eight
Seventeen

>Forty fix
One hundred and

twenty -five.

Answer

8
*7
46

125

As,,

Write in Words }
9

'9
121

> Answer <
Nine
Nineteen
One hundred and

twenty-one.

And though the foregoing Table goes but to nine Places, yet
It is sufficient to find the Value of any Number , though it con*
fist of one hundred thousand Places ; by pointing out the Millions,as in the Numbers underneath :
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ADDITION.
ADDITION of Integers.

DDITION  teacheth to collect two or more Numbers
^ into one Sum.- In Addition of Integers , be care¬

ful to place Units under Units, Tens under Tens , &c, and for
every Ten , carry one to the next Place.

A

Example.

To woik this Example, begin in the Units Place, 7476
and fay, 4 and 9 is 13, and 6 is 19 ; all above 10 is 9389
9, which put under the Place of Units, and for the 7214
1en carry One to the next Figure or Place ; saying, - -
I and 1 is 2, and 8 is 10, and 7 is 17 ; all above 10  24079
is 7, which put down under the Place of Tens,
and carry One for the Ten ; saying, 1 and 2 is 3, and
and 4 is 10 ; all above 10 is nothing , for which place a
under the Place of Hundreds, and carry One for the Ten ; and
fay, 1 and 7 is 8, and 9 is 17, and 7 is 24 ; all above 20 is 4,
which set down ; and it being the last Figure, set down the
1 wo that you had to carry for the Twenty, and the Sum will
be 42079.

More Examples. '

3 is 6,
Cypher

7694 971927 7*96
1767 267276 2697
674 767427 7182

72 226974 67276 479671 9767

10213 2713275 33569

ADDITION



4 GEODÆSIA  Improved.
ADDITION of Money.

Example  I . ,

/. / . d.
In Addition of Money, take Lent 762 17 9

Care to place Pounds under More 647 16 8 i
Pounds, Shillings under Shillings, -
and Pence under Pence, &c. And Sum lent 1410 14 5 j
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 1 is 3, which set in the Place of Farthings ; then
proceed to the Pence, faying, 8 and 9 is 17, which is one
Shilling and five Pence ; therefore set down 5, and carry 1
for the Shilling, and fay, 1 and 6 is 7, and 7 is 14 ; set down
4» and carry 10 to the Tens , faying, 1 and 1 is 2, and x is 3,
to wit,  3 ten Shillings is 1/. ion set one in the Tens Place,
which makes 14, and carry 1 to the Pounds, saying, 1 and 7
is 8, and 2 is 10, set down a Cypher, and carry x to the next
Place, and then proceed as in whole Numbers , and the Sum is
1410/ . 141 5d.\ .

More Examples
/. $• d. I. J. d. i. t> d. qr.

79 17 8 I
X 167 19 11 I

Z 2 7 6 I

27 16 11 1 76 l6 7 34 0 9 7 2
H 19 7 34. 7 14 8 i4 0 7 3 3

2 *4 3 2
r 0 2 6 2

122 14 3 I 0 6 4 z 0 1 7 I
0 0 6 12 0 9 6 3

0 10 7 1
255 12 6 0 2 10 r

0 1 10 2
0 4 10 1

5 4 4■i

If
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If your Sum in the Pence Row , be very long, you may either
point at every 60, which is 5 s.  otherwise divide it into Parts,
and sum up those Parts, and collect their different Sums toge¬
ther, which will be equal to the Whole.

ADDITION of Land Measure.

Example  I.
A. R. P.

Begin with the Poles, and fay, 9 and 76 1 24
4 is 13 ; set down 3, and carry 1 to 2 14 2 29
which makes 3, and 2 is 5, which as it - ■. .
is in the Tens Place, makes 50, and take 91 o 13
40 out of it for one Rood, because 40
Poles make 1 Rood ; and set down the remaining 10 to the
3, makes 13, and 1 that you carry to 2 is 3, and 1 is 4 ; and as
4 Rood is i Acre, set down o, and carry 1 to the Acres, say¬
ing, 1 and 4 is 5, and 6 is 11 ; set 1 down, and carry 1 to 1
is 2, and 7 is 9 ; and as it is the last Figure , set it .down
also ; and the Sum is 91 o 13.

Mere Examples.
A. R. P. A. R. P.
37 I 3* 967 I 27
14 2 12 74 1 37
3 1 33 8 3 *7

55 1 36 1050 3 1

A. R. P.
71 2 14
9 1 35
° 3 *7
o 1 28
6 3 14
1 2 39

Let to the following Persons, Meadowing , viz.
A. R . P.

To John Tentwell , — 2 3 14
To James Croft, — i 1 27
To Andrew Fielding, — 4 1 13
To Jacob Cartwell, — 2 o 34
To Thomas Stubbs, — 4113

The Amount, 15 o 21
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Proof of  Addition.
To prove Addition, add your Numbers downwards, contrary

to the common Way , cairying as usual, which will prevent
Mistakes ; if both Ways agree, you are right, otherways
not.

The foregoing Examples I hope will be sufficient to perfect
the young Learner in Addition ot Land Measure: Otherwise, if
he chuses to try more Examples, he may set himself some
Questions herein, after the lame Manner, and in like Form with
the preceding, until he is perfect in the same.

SUBTRACTION

BYSubtraction the Difference of any two Numbers isdiscovered; the lesser being placed under the greater, and
taken therefrom, the Difference will appear.

SUBTRACTION of Integers.
Take Care to place Units under Units, Tens under Tens , &c.

and in cafe of Want in Subtraction, borrow io , and for every
io so borrowed, pay, or carry i to the next Place.

Example.

To work this Example, begin with
the Units , and fay, 7 from 9 and there

Acres.
From 7969
Take 2797

remains 2, set down 2, then 9 from 6 -
you cannot, and therefore must borrow 5172
10, (as above directed) but 9 from 16
and there remains 7 ; set down 7 and carry 1; 1 to 7 is 8, 8
from 9 and there remains 1, which set down ; and lastly, 2
from 7 and there remains 5 ; set down 5, and the Difference is
5172.

From 7196
Take 2789

Also from 4790213
Take 2789674

4407 2000539
SUB-
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SUBTRACTION of Money.

I shall omit (as I have done in Addition) Subtraction of divers
Denominations , (Money and superficial Measurement only ex¬
cepted) as nothing else have any Connection with the following
Treatise.

Subtraction of Money differs very little from that of Integers;
only observe to place your Numbers right ; Pounds under Pounds,
Shillings under Shillings, and Pence under Pence, Scc. you must
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 t
Pound ; always remembering to pay what you borrow in the next
Place, by calling the lower Figure one more than it is.

Note,  In Subtraction of Pounds, Shillings, and Pence, proceed
as directed in whole Numbers ; or when the Subtrahends are less
than your uppermost Number , add in your Mind 4 to Farthings,
12 to the Pence, and 20  to the Shillings ; and then subtract,
but remember to carry 1 from the Farthings to the Pence,
from the Pence to Shillings, and from the Shillings to the
Pounds,

Otherwise you may perform your Subtractions thus,

Example,
I.  r . d.

Lent, 32 2 2i
Receiv’d 17 13 7(r

Begin with the Farthings , and
fay, 3 from 1 I cannot, but 3
from 4 and 1 remains ; 1 and r -
is 2, set down 2 or j , then go Remains unpaid,  14 8 7J
to the Pence, and sav, 1 that I -
borrowed and 7 is 8, from 3 I cannot , but 8 from 12 and 4 re¬
mains, 4 and 3 is 7, which sec down, and carrying 1 to 13 makes
14 ; 14 from 2 1cannot, but 14 from 20 and 6 remains, 6 and
2 is 8, set down 8 and carry x to the Pounds, faying, 1 and 7 is
8 from 2 I cannot, but 8 from 12 and 4 remains, set down 4 and
carry 1 to 1 is 2 from 3 and 1remains; so that the Sum remaining
is 14/. 8r. 7d.\  as appears above.

B Mart
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More Examples,
l. J . d. /. X. J.

From 967 17 9 From 74*^ IO 0
Take 273 14 8\ Take 278 16 2

Remains 694 3 °i Remains 463 13 IO

I. s. d* /. X. d.
Lent 2762 16 3 Lent 2700 0 O

Receiv ’d 1796 19 7 Receiv ’d 1476 18 6

Remains 965 16 8 Remains 1223 1 6

/. s. d. 1. X. d.c27 6 9 Borrowed, 73 16 8
Borrowed , < 67 16 11 Paid in Part■. 27 19 7rL27 14 8

Sum borrowed 122 17 4 Remains, 45 17 oi
Paid in Part, IOO 0 0 Proof, 73 16 8

Remains unpaid, 22 17 0

Proof, too O 0

SUBTRACTIO N of Land Measure.

In Subtraction of Land Measure, in case of Want in the
Perches , borrow io 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 directed in Integers : Be careful to
place (as in Addition ) your Figures properly , that is to fay.
Acres under Acres , Roods under Roods , and Perches underPerches.

Note,  In Subtraction of Acres , Roods , and Perches , you
may either suppose, or add in your Mind , 4 to the Roods , 40 to
Perches, ( if the under Numbers or fractional Parts be greater)and
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and then subtract as you did in Pounds, Shillings, Sec.  otherwise
you may proceed as follows.

Examplt.
A. R . P.

Begin with the Perches, and fay. From 36 3 31
8 from 1 I cannot , but 8 from 11 Take 17 1 38
and 3 remains ; set down 3 and car- - - -
ry r ; 1 to 3 is4 ; 4 from 3 I cannot, Remains iy 1 33
but 4 from 4 and nought remains ; set -
down 3 and carry 1 to the Roods, and fay, 1 ind r is 2, from
3, and 1 remains, which I set down and go to the Acres, and
work as you were taught in Subtraction of Integers ; there will
remain 19 i 33.

Other Examples fir Prafiice.

A. R. P. A. R. P. A. R . P.
From 7 1 13 From sio o o From 2 o 24.
Take 30 17 Take 17 1 33 Fake i i 18

Remains 4 0 36 Remains 42 2 7 Remains 036

Proof of Subtraction,

To prove Subtraction you must add the Difference of your
Numbers to the sestet Number ; and if the Sum be equal to the.
Number from which you did subtract, your Work is right , elsenot.

More Examples,

A. R. P. A. R. P.
From 71 I 31 From 62 0 10
Take 27 2 14 'Jake 14 1 l6

Remains 43 3 17 Remains 47 2 34

Proof 7i 1 31 Proof 62 0 10

The Proof the above Examples is so exceeding easy, that any
farther Explanation, I think, would be quitt unnecessary.

B 2 MUL-
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MULTIPLICATION.
BYMultiplicition, one Number is increased or multiplied byanother, al oft as there are Units in either of the Numbers ;
and all those that would be Land Measurers, ought to be exceeding
perfect therein ; since little or nothing can be performed in survey¬
ing without the Assistance of this molt useful Rule.

In Multiplication are three Numbers to be particularly Noticed.
First, The Multiplicand, or Number to be multiplied.
Secondly, The Multiplier or Number which we multiply by.
Thirdly , The Product or Number proceeding or produced

from both.
In Multiplication it holds,

As i t Multiplier : : Multiplicand to the Product.
But e’te any Progress can be made herein, the Learner must be

perfectly acquainted with the following Table.
Multiplication T A B L E.

3 ls
4 —

. 5 —
3 Times y 6 —

j 9 —
1 4 -
> 5 —

4 Times )■ ^ _
j 8 —

J 9 —

9 Times y — 8i I
To read the abo/e Fable , you mult oeginatrhe Top,/.

at

9 > 5 IS 25
12 I I 6 — 30
15 i 7 — 35
18 > 5 Times 8 — 40
21  1 9 — 45
24 I
27  J f 6

— 30
6 Times .J 7 — 42

ib ") 8 — 48
20 | b 9 -- 54
24 V
28 > f 7 — 49
32 i Times 1 8 — 5^
36 J I 9 — t>3

^ 8 Times
- 64
— » 72
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at the Figures 3 and 3, faying, 3 times 3 is9 ; secondly, 3 time*
4 is 12, &c. next, 4 times 4 is 16, &c. &c. and lastly, 9 times 9
is 81. •

The foregoing Table contains the Multiplication of the nine
Digits , which is sufficient for our Purpole.

Note,  When any Number is given to be multiplied by another,
set down the greater Number uppermost, which is call’d the Mul¬
tiplicand ; and under that the Multiplier , 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
severally in the Multiplier.

Example  I.

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

Here I fay, 6 times 9 is 54 ; 2214 Product.
I set down the 4, and carry
5 to the next Place, saying, 6 times 6 is 36, and 5 that I carry is
41, the 1 I set down and carry 4 ; and lastly, 6 times 3 is 18, and
4 makes 22, which, as it is the lust, I set down 22, and the
Work is done. So that you fee in the Example, that 6 Times 369
is 2214.

More Examples in Multiplication.

Multiply 373 Also, 96734 Also, 7967009
By - 9 By - 8 By — 7

3357  7738/r 55769063 Product.

When the Multiplier consists of more Figures than one, then
there must be as many several Products as there are Figures in
the Multiplier ; being placed in Order under each other, and
added together, the Total is the Product required ; but always
observe to place the first directly under the Figure you multiply
by, and in so doing, you move one Place towards the Left Hand
in every several Product, though there were ever so many
Figures,

Example,
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Example.

How much is 32 times 761? 761
3*

1522
2283

24352
The Numbers being placed in Order, as above, having drawn aLine under them, begin with the first Figure in the Multiplier,namely 2, faying, 2 times, or twice 1 is 2, which place under 2 ;then tvvioe6 is 12, set down 2 and carry x, and twice 7 is 14,and 1 is 15, which set down, you have done with the Figure 2 ;then proceed to the second Figure in the Multiplier , viz. 3, andmultiply all the Figures in the Multiplicand by it also; saying,3 times one is 3, which set down under the Figure 3 directly,being one Place to the Lest Hand ; then 3 times 6 is 18, setdown 8 and carry 1, and 3 times 7 is 21, and 1 is 22, which alsoset down, then you have done with this Figure also; lastly, drawa Line under those two Products, then add them together , andtheir Sum is 24352,

More Examples.

Multiply 708967
By — 697

4962769
6380703

4253802

Also, 73896
By 7064

295584
44337^

5172720
Answer, 494149999 522001344

As I do not intend to write a Treatise upon Arithmetic in thisBook, since the Size thereof will not admit of it, am thereforeobliged to be as brief as possible in each Rule, until I come tothe Branch proposed, wherein l shall be very particular ; however,as Multiplication is in general the most useful Rule, not only inArithmetic as well as in many Branches of the Mathematics,
but
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but more particularly in this new Method of Surveying ; I shall
iherefore dwell something longer thereon than I intended, as it
behoves every Learner to be exceeding ready therein ; and that he
may be certain his Work is right , let him be careful to observe the
following Directions.

Toprevt Multiplication.
1. The Method generally used in Schools is performed by the

Cross, which every one that hath any Knowledge in Figures will
readily grant to be no ways infallible or correct ; so that I would
not recommend it here ; however, I can assure the young Learner,
that if any Sum be right, it will appear so by the Cross. Not¬
withstanding , it makes a Sum often right that is absolutely false;
which is owing to the Figure 9 being call’d Nought or Cypher,
when the Nines are cast out of the Multiplicand , &c. so that it is
not to be relied on for a certain Proof : An Example herein is
quite unnecessary.

2. The most sure Way of proving Multiplication is by Divi¬
sion, viz. the Product divided by the Multiplier quotes the Mul¬
tiplicand ; but we are not come to that yet.

zdly . There is another Way very correct, but rather too tedi¬
ous, namely, the Multiplier being multiplied by the Multiplicand,
if the Product be the fame Figures as before, it is right , otherwaya
not.

Examplt.

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

736 72
72 736

J472 432
5152 216

504

52992 Product. 52992 Product as before.

The Learner may perceive by the foregoing Example, that this
Way of proving Multiplication is very perfect or just ; but as I
think it too troublesome as well as prolix, I shall here (hew him
another less tedious Method , that will answer the same End :
When th?Multiplier and Multiplicand consist of more Figures each

than
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than one, let him cast the Nines out of the Multiplicand , and
set down the Remainder apart, and multiply it by the first Figure
in the Multiplier ("that stands in the Units Place) cast the Nines
out of the Product, and set apart the Remainder ; then cast the
Nines out of the first Line in the Products, and fee if the Re¬
mainder agree with the former ; if not, it is most certainly
wrong : Perhaps you’ll fay, though it did agree it may notwith¬
standing be still wrong ; I’ll grant it, but if so, that will appear
when the Nines are cast out of the Sum of all the Products col¬
lected at the Bottom ; you must proceed in like Manner with the
second Line in the Products, casting the Nines out as before, and
also multiplying the Figure remaining in the Multiplicand (first
set apart) by the second Figure in the Multiplier, and when the
Nines are cast out ofthe second Lineofthe Products, the Remain¬
der must agree as before, other ways it is also wrong. Thus you
must proceed with every Figure in the Multiplier respectivel/, and
if there be Errors committed in the Multiplication, this Method
will undoubtedly discover it ; but be careful in adding your Num¬
bers together, and you may depend upon the Result to be right.
A few Examples will render it easy.

Examples-

remains.
Multiply 7367- 5 Again, 5 Again, 5

By 384 by 4 By 8 3

29468—2 20—9’s = 2 40—9’s = 4 15—9’s - 6
58936—4

22101—6

2828928

When the Nines are cast out of the Multiplicand , there remain*
- 5 and when they are cast out of the Multiplier there
remains 6

30—the 9’s = 3
The Nines cast cut , there remains 3, which proves the Work.

To
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To prove the foregoing Example , cast the Nines out of the
Multiplicand thus , 7 and 3 is 10, all above 9 is I , otherwise
fay 7 and 3 is 10 , 1 and 6 is 7, and 7 is 14 ; set down 5
apart, and multiply it by the first Figure in the Multiplier,
namely , 4 ; faying 4 times 5 is 20 ; the Nines cast out rests 2 :
then cast the Nines out of the first Line in the Products, viz.
29468 , saying, 2 and 4 is 6 , and 6 is 12, 3 and 8 is II , all
above 9 is 2. which .grees wi ’h the former.

Secondly , multiply the second Figure in the Multiplier , viz.
8 by 5 = 40 , or 4 when the Nines are cast out , and cast the Nines
out of the second Line in the Products, viz . 58936 , faying , 5
and 8 is 13, 4 and 3 is 7, and 6 is 13, 4 which alto agrees with
the former.

Thirdly , multiply the third Figure in the Multiplier by the
fame 5 which remained , when the Nines were cast out of the
Multiplicand , and saying, 3 times 5 is 15 , 6 ; then cast the
Nines out of the third Line in the Products, viz . 22I0I , faying,
2 and 2 is 4 , and 1 is 5, and 1 is 6 , which likewise agrees with
the former 6.

Lastly , cast the Nines out of the Multiplier 384 , and there
remains 6 , which multiply by the fame 5, and casting the
Nines out of their Product, viz . 30 , there remains 3 ; then
cast the Nines out of the Products collected at the Bottom , and
there also remains 3 , which proves the Work.

When the Learner is ready in this Way of proving his Multi¬
plications , he may do it as fast almost as Thought , with as
much Correctness as if he made use of Division ; there will be
no Occasion to set down any Figure , except the Figure that
remained when the Nines were cast out of the Multiplicand ; and
then proceed, as is directed in the following Examples:

Multiply 3246 — the Nines , 6 remains.
By 234 — ditto- o ditto.

0
12984—6 right. "a
9738 ditto See the Remainders fumm’d

6492 - 3 ditto. up make9, nothing.

759564 o ditto.

C Mart
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More Examples.

Multiply 71762— 1 Also 0007— 7 7
2876— 5 By 1030—4 4'

570896
142724

428172
499534

270210 right. 28—1
90070 ditto.

9277210 ditto—1

205237112 ditto.

The Learner may fee by the foregoing Examples, that a Dash
or Point with a Pen may do as well as Figures ; and if he finds
that any Line in the Products disagree with the foregoing Di¬
rections, he must strictly examine the fame until he discovers the
Mistake.

Note,  If you were to cast the Nines out of any Numbers, as
38 or 76, &c. you must not fay how often 9 in 38, or in 76,
but fay, 3 and 8 is 11,— 2 ; or 7 and 6 is 13,—4.

Note also,  When the Nines are cast out of the Multiplicand,
or out of the Multiplier , and nought should remain in either,
consequently there will remain nothing when the Nines are cast
out of the Product ; also for this sufficient Reason : If you mul¬
tiply nothing by something, or something by nothing , the Pro¬
duct of Course must be nothing also.

And lastly, I shall shew by Multiplication a ready Way Of
answering numberless Questions, 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 such Things at that Rate ; which shews that Questions
in the Rule of Three may be performed in a much more concise
Manner , and by such easy Rules and Directions, that any
one who understands Addition of Money , may as readily cast
up by this Way , as work a Sum of Pounds, Shillings, and
Pence ; for there Is nothing more required here, than to carry
from one Demohination to the next ; it may therefore be truly
afhrm’d, that this Rule performs the Work of many Additions.

Example,
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Example.

What would 5 Perches of Potatoc Ground come to, at is.  3 d.

per Perch ?- See the Work:
s. d.
1 3 The Rule.  Multiply the Price

5 by the Quantity , and the
- Product is the Answer.

6 3

In the above Question fay, 5 times 3 is 15, that is 15 Pence,

or is. yl.  set down 3 Pence, and carry i to the next, faying,

5 times 1 is 5, and 1 you carry is 6, set down 6 also, which

makes 6s. yi.  the Answer.

More Examples.

What does 9 Perches come to at is . lod.  Also 8 Perches at is.  2</f ?

See the Work. See the Wirk.

s. d.
I IO

9

s. d.
2 2 |

8

Answer, 16 6 Answer, 17 8

What does 10 Perches at is . 1d\ ? And also 7 of any Thing
else, at y . nd.  each?

s. d. * I- s. i.

I If 0 3 II
10

Answer, 11 3 Answer, 7 5

If 1 Acre is let for il . is.  6 d. what will 5 Acres amount to
at that Rate.

/. s. d.
126

5

Answer, 5 12 6
C 2
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If I Acre of Land be set for i8r . 4//. What wi!l 8 Acres cometo at that Bate ?

/. s. d.Here set down the Figures in Order , a? 0184before, and fay, 8 times 4 is 32 Pence, or 8“is. 8 d. set down the 8 and carry 2 to the-next Place, namely, the Shillings, saying, 7688 times 8 is 64 , and 2 makes 66 ; set
down 6 and carry 6 for the 60, or 6 Tens , and fay, 8 times 1is 8, and 6 is 44, that is 14 Tens or Angels; then take the halfof 14 (because 2 Angels make 1 Pound) viz. 7, and set it downin the Pounds Place.

But if the Sum of the Angels had been an odd Number,-as suppose 15, then you must take half as before, and setdown the odd 1, saying the half os 15 is 7, which set in thePlace of Pounds, and the odd Angel or 10 Shillings, set in thePlace of Shillings, so that instead of 7/. 6; . 8d. it would become7/. i6j . 8d.

I. s. d.If 1 Acre of Land be set for li . jy.  1 13 88d.  What will 12 Acres amount to at that 12Rate ?
-

Answer, 20 4 o

If x Acre of Land costs 36/. 17 s. 2 di 36 17 2What will 8 Acres cost at the same Rate ? 8

Answer, 294 17 4

Htre Nott,  That when the given Quantity exceeds 12, youmust find what two Numbers , multiplied by each other , willmake the same, and then multiply the Rate by one of thoseNumbers , and that Product by the other, and the last Numberis the Answer.

ExatnpU,
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Example.
\yhat will 24 Poles of Land come to, at 21. 5J. per Pole?

See the Work both Way it
I. s» d. / . X. d
0 2 5 Or thus, 0 2 5

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

0 7 3 0 9 8
8 6

Answer, 2 18 0 Answer, 2 18 0

If 1 Acre of Land be let for igt . 8d.  What will 42s Acres
come to at that Rate?

/. x. d.
In this Example 6 times 7 0198

is 42, which Numbers being 6 times 7 is 42 6
severally multiplied by 19X. Sd.  -
viz . first by 6, the Product is 5180
5/. i8x. which being multipli- 7
ed by 7, the Product is 41/. -
6s.  to which add, 9s.  10 d the 4 1 60
Value of half an Acre, and Half an Acre comes to  O 9 10
the Sum gives the Answer, -
viz . 41/. 15/. lod.  Answer , 41 15 10

If 1 Acre of Land set for 2ix. 6d.  what will 24 Acres,
2 Roods, and 20 Perches come to ?

I. s. d.
In this Example put down 1 1 6
21s 6d.  thus , 1/ ix. 6d.  and 4
multiply it by 4, and that Pro- 1
duct by 6, because 6 times 4 460
is 24, equal to the Number 6
©f Acres proposed. - — ■

25 16 o
Half an Acre, o 10 9

20 Perches, o 2 81

Answer, 26 9 51

But



20 GEODÆSIA  Improved.

But there still remains unvalued, 2 Roods, 20 Perches, which
you may thus find:

First, Two Roods being half an Acre, for which take the
half of 2ir . bd.  equal to Ior. 9d.  and place it under 25/. 16s.
as above.

Secondly, 20 Poles being the 4th Part of two Roods, take
also the 4th Part of ior . 9d.  equal to 2f. 8d-  which you must
also place under ior . 9d.  then add your Numbers together , and
their Sum makes 26/. 9s.  5 d. | , 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.

DIVISION.

F IRST,  Division isaRule, by which we discover howoften one Number is contain’d in another ; as if it were
asked how often 6 is contain’d in 24, the Answer would be 4
Times.

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

I . The Dividend , or Number to be divided.
2 The Divisor, or Number given to divide by.
3. The Quotient , or Number arising from the two former,

which stews how often the Divisor is contained in the Dividend.
4. The Remainder (after the Work is done) is always of the

fame Quality with the Dividend, and must be less than the
Divisor, else the Work is wrong.

Thirdly , Division is either single or compound ; single when
the Divisor consists of 1 Figure only, and the Dividend of two
or more ; this Kind is performed by the Multiplication Table;
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as if 48 was to be divided by 6, the Answer would be 8 ; here
48 is the Dividend ; 6 the Divisor; and 8the Quotient.

Fourthly , Compound Division is when both the Divisor and
Dividend consist of more Places >hm one, as if 160 (the Perches
in an Acre) were to be divided by 6, then 160 is the Dividend,
6 the Divisor, and 10 the Quotient.

See the Work.

Divisor, Dividend, Quotients
6) 160 ( 10

ib

o

A General RULE to work Questions ij,

I st . Seek,
Observe well, ( ad. Multiply,

) 3d. Subtract.

You see that this Rule comprehends three of the foregoing,
and is allowed to be the hardest of the five; however I shall en¬
deavour to make it appear as easy as possible, by several Ex¬
amples.

Example  I.
Divide 3489 by 4. First, place your Numbers as in the

last Example,
Thus , 4)3489 (872

32 ••

1 remains.
Here
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Here seek how many Times 4, the Divisor, is contained in
34, the first two Figures in the Dividend, (for you cannot get
4 in 3, the first Figure, ) and you’ll find it to be 8 times ; place 8
in the Quotient , saying, 8 times 4 is 32, which being set under
34, subtract 32 there from 34, or 2 from 4 end there rests 2.
Secondly, biingdown the next Figure in the Dividend, name¬
ly, 8, and place it to the right of the 2 remaining, which makes
28 ; then seek how many Times 4 in 28, answer 7, which place
in the Quotient , and fay, 7 times 4 is 28, set down 28 under 28,
and then subtract as before, saying, 8 from 8 and nought re¬
mains, 2 from 2 nothing also remains, for which make two
Points . La 'Uy, bring down the 3d or last Figure in the Di¬
vidend, and feck how often the Divisor 4 in 9, the Answer is 2,
which set down in the Quotient , saying, twice 4 is 8, wnich
being set under 9, subtract 8 from 9, there remains I , and the
Work is done, as appears by the Lxample ; wherein you find
that 4 is contain’d in 3489 just 872 Times , and only I re¬
maining.

Example  II.

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

See the Work.
7)8463(1209 Answer. Each Man must have 1209 Acres.

V " 7

14 Proof - 8463
14

■63
•63

o

Note,  There is another Method of dividing by a single Figure,
commonly called. Short Division; which is much readier, and
performs the Work with less Trouble than the above : For
Instance,

Suppose
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Suppose the preceding Example was to be performed by this

Method , the Figures being placed as before, viz.
7)8463

1209 Answer.

Here see how often 7 in 8, and you’ll find it 1, which set dawn,
and say7 from 8 and 1 remains, which is 10 in the next Place, and
4 makes 14, haw oft 7 in 14, two Time '-, which al lo set down,
saying 14from 14, and there remains Nothing ; then proceed to
the next Figure in the Dividend, viz  6 , and fay how oft 7 in 6,
nought Times , set down o and carry 6, which, in the next Place,
is 60, and 3 makes 63 z and then fay, how oft 7 in 63, 9 Times,
which being placed, fay 9 l imes 7 is 63 ; 63 from 63. and there
remains Nothing ; thus the Work is done with less Figure* than
before.

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

Example  III.
Divide 16344 by 9

Set the Work.
9 ) 16344

1816 Answer.

Example  IV.
8)71964

Answer 8995 - 4 remains.

To prove Divificn.
Division is commonly proved by Multiplication , viz.  The

Quotient being multiplied by the Divisor, the Product is the Di¬
vidend if it be right : But observe, when there is a Remainder,
you must take it in, or add it to the Product.

D Example
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Example  V.
4)169674267426

Answer 42418566856 — 2 remains.
4 Divisor.

Proof 169674267426

Example  VI.
5)6496747673

Answer 1299349534 — 3 remains.
5 the Divisor.

Proof 6496747673

When the Divisor consists of several Figures, then arises all
the Difficulty that there is in Division. I could wish that the
Size of this Book would permit me to remove every trifling Ob¬
stacle that may occur in the Work of Division ; notwithstanding
I shall be particular in giving or shewing plain and easy Direc¬
tions, in a little Compass, sufficient to comprehend or surmount
all seeming Difficulties.

Example  VII.
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 9, the third Figure in the Dividend, because you can¬
not get 365 in the first or second Figures thereof.

365)769420(2108

73°

394
365

2920
2920

Then
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Then fee how oft the siist Fizure in your Divisor is contained in
7, the first Figure in the Dividend j the Answer is two Time *; then
put 2 in the Quotient , and multiplying the Divisor thereby, the
Product i* 730, which place under 769, then subtract, and the
Remainder is 39 ; point and bring down the next Figure (of
your Dividend) 4, then fay how oft 3 in 3, that is to fay, how
oft 365 in the new Dividend, viz.  394 , Answer once ; place 1
in the Quotient , and multiply your Divisor thereby, faying,
once 5 is 5, once 6 is 6, and once 3 is 3, which you must placo
under 394, and subtract 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 Divisor 365
in 292, or how oft 3 in 2, Answer o Times ; then , to this new
Dividend, as it is less than the Divisor, you must bring down
another Figure of your Dividend, namely the last, to wit, o,
saying how oft 365 in 2920, or how oft 3, the first Figure , in
29, the two first Figures in the new Dividend, the Answer will
be 9, because 9 Times 3 is 27, but then 9 Times 365 is 3285,
which you cannot take from 2920, therefore you must try a less
Figure. Suppose8 before you proceed further, multiply (in y us
Mind ) the second Figure in your Divisor by 8, or any other
likely Figure, and by so doing you will find how many you wtll
have to carry to the first Figure in the Divisor j thus, 8 Times
6 is 48, so that you can have no left than 4 to carry to the next
or first Figure ; then 8 Times J is 24, and 4 makes 28, which
is less than 29, therefore you will get it 8 Times , whi h you
place in your Quotient , then multiply the Divisor by this last
F igure, namely 8, and the Product is 2920 , which place under
2920, subtract as before and there rests o, and your Work is
finished, so that your Quotient is found to be 2108 . This Ques¬
tion is the fame as if one should ask in 769420 Days, how many
Vests?

Example  VIII.

Let it be required to divide 1769479241 by 6789.

D 2 See
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See the TVork.

b78y)l7by4724i (25Yib

13578

40167
33945

62222
6iici

11214
6789

44251
40734

35i7

The Manner of  working this Example being the fame as the
last, I shall omit the Explication thereof ; for the Operation by
two or three Figures, being well understood, the Work in anyother will be easy. In this Example, after the Division is finished,
you see there is a Remainder of 3517. which is the Numeratorof a Fraction, and the Divisor is a Denominator thereunto, so
that the right or exact Quotient is 25916 but as we shall
have no Manner of Occasion for Vulgar Fractions in this Trea¬
tise, Ishall therefore forbear saying any thing concerning theValue thereof.

Note,  That after any Subtraction, the Remainder must alwaysbe less than the Divilor, other ways the Work is most certainly
wrong, as already observed, and must be rectified (before youcan proceed farther ) by increasing the last-found Figure in theQuotient until the Remainder be less.

Note also, You must never bring down, from the Dividend,
more than one Figure at a Time , and for every Figure so
brought down, you must place or put a Figure or Cypher in theQuotient.

Of
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Of Contraptions in Division.
First , When your Divisor is an Unit with any Number of

Cyphers annexed, separate or cut from your Dividend the same
Number of Places to the Rig ’t-hand, the Remainder will be the
Quotient , and those cut off will be a Decimal Fraction ; so if
46769 Acres were to be divided equally amongst 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 sixty ninth Part of an Acre, which Fraction is equal to 2
Roods, 30 Perches and nearly a Half.

Secondly,  When your Dividend and Divisor also consists 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 ; so if 636000 were to be divided by 4000, cut off
three Cyphers in each, ^ Part of the Remainder, to wit, 159, is
the Quotient sought.

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

As if 46498 were to be divided by 800, the Quotient would
be 58. ZSx.

See the Work.

8/00 )464198

58 fSg-

I might, in this Place, amuse the Learner with sundry other
Remarks in Contractions, but  I can assure him that those already
delivered, are sufficiently edifying for our Purpose.

REDUCTION.
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E D U C T I O NR

REDUCTION is intlrely performed by Multiplication andDivision, and teaches how to change Numbers of one De¬
nomination to another without the least Alteration of Value,

And consists of two Parts, viz.  ascending and descending.

Firjl,  Reduction descending is performed by Multiplication , as
if it were required to reduce or bring Pounds into Shillings or
Pence, be.

Secondly,  Reduction ascending, is performed by Division, and
brings Farthings to Pence, Shillings to Pounds, (fc.  al/o Perchesto Roods or Acres.

Of these in their Order.

ghdcjlion  I.
In 10 1, how many Shillings, Pence and Farthings?

£•
io
20 Shillings make a Pound.

200 Shillings — Answer.
12 Pence in a Shilling.

2400 Pence — Answer.
4 Farthings make one Pertny.

9600 Farthings — Answer.

In the above Question it is required to bring Pounds into Shil¬
lings, Pence, and Farthings, accordingly it is performed by Re¬
duction descending, or Multiplication. So that you multiply
lol . by 20, the Shillings in a Pound, and the Product is the
Shillings in 101. Then multiply those Shillings by 12, the Pence
in 1 Shilling, and the Product it the Pence in 10 1. and lastly,

, multiply
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multiply those by 4. the Farthings in a Penny, and the Product
if. the Farthings in 10 1. and the Answer to the Question, as may
be seen by the preceding.Work.

By the above Method, all Kinds of*Reduction descending is
performed, that is, from great Denominations to lesser, whether
it be Money , Weight , or Measure.

Question II.

In 96I . 17 s. 6d . how many Pence ?

See the Work.

I. s. d.
96 17 6
20

J937
12

Answer 23250 Pence.
In the foregoing Question multiply 96, the given Pounds, by

20, in order 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 Product is 23250, which is the Pence
in 96I. 17s. 6d. and the Answer to the Question.

Question III.

In 841 Acres of Land , how many Perches ? Ans. 134560.

See the Work .

841
4 Roods in an Acre.

3364 Roods in 841 Acres.
40

Answer 134560 Perches.

Question
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In

Question  IV.
A. R. P.

145 3 17, how many Perches ? Answer 23337*
See the Work.

A. R P.
H5 3 i?

4

583
40

Answer 23337 Perches.

The two last Questions are so exceeding easy, that I think any
other Explications are quite unnecessary, since all such Questions
are reduced in like Manner.

REDUCTION  Ascending.

Reduction ascending, is when a lesser Denomination is brought
into a greater ; as Farthings to Pounds, Perches to Acres, 6 °r.
as before-mentioned.

Question  L
In 134560 Perches, how many Acres?

See the Work.

4 |0) i3456 |0

4) 3364

.Answer 841 Acres.

In this Question you divide 134560 Perches by 40 , because 40
Perches make 1 Rood ; and the Quotient is 3364, which divide
by 4, because 4 Roods make 1 Acre, and the Quotient is 841
Acres, the Answer to the Question.

Question
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Question  II.

In 23337 Perches, how many Acres I

See the Work.

4N2333I7

4) 583 *7

Answer 145 3 17 Acres, ftoods and Perches.

Question  III.

In 9600 Farthings , how miry Pounds I

See the Wtrh,

4)9600

12)2400

2j0 ) 20jO

Answer io Pound ;*

Question  IV.

In 23256 Pence, how many Shillings and Pounds ?

See the JV rk.

12,23250

2(o'i9jj7 6 Shillings, Answer.
Answer 96 17 6

E Question
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Question  V.

In 9476942 Halfpence, how many Pounds ?

See the Work.

2)9476942

12)4738471

- 210)3948712 7

Answer 19743I. 12s. 76.

Let it be required to prove the above Question.

197431. 12 s. 7 d,
20

394872
12

4738471
2

Proof 9476942 as appears above.

Note,  By the last Operation , the Learner may fee, that to
prove the Work in ascending, he must use Multiplication, that
is, multiply by what he divided by ; and in Questions descend¬
ing, divide by what he multiplied by, and it will prove the
Work if right.
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a . R . P.
In 96 1 17 Statue Measure, how many Acrei of Cheshire,

and also Plantation Measure ?

64 Square Yards in 1 Cheshire Pole, and 49 Square Yards in
I Plantation Pole, as observed in the Introduction.

96 1 17
4

3*5
40

15417 Pole*.
30 .25 Square Yards in a Pole.

7708s
Z0*Z4

46251

466364 .25 Square Yards.

49 )466364 .25 40)95176
44**• '
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4° )

64)466364 .25 (72816 95

4J182 6 95
183 - —
128 45 2 6y Answer,

556
512

444
384

602
566

365
320

45

Answer 96 1 1.7 Statute Measure, is equal

C45 2 6A Cheshire,
| Measure.59 1 37s Plantation

Notey The Learner may pass over the above Question until he
learns Multiplication ot Decimals.

The GOLDEN RULE.

ITis commonly called the Rule as Three,because there are al¬ways three Numbers given to finda fourth, which must bear
such Proportion to the third , as the second does to the first.

The greatest Difficulty lies in stating the Question, but that
you may do by ebierving the following Rule:

The
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The Golden Rule hath.always Numbers three,
First and third must in their Names agree;
The Middle Number hath another Name,
kike the Demand must ever be the fame:
Two of those Numbers, when multiplied true,
The third divides, and quotes the Answer too.

Question  I.

If 3 Acres of Land cost 42 s. per Ann. what will 24 Acres
come to at that Rates ?

A. 8. A.
Thus stated: If 3 : 42 : 24

Here you fee the first and third Numbers are Acres, and the
middle Number Shillings Now , to know whether the first or
third Number must be the Divisor, observe this Rule.

When the third Number requires more than the first, the lest
Extreme must be the Divisor.

But when the third Number requires less, the greater Extreme
must be the Divisor.

Nott,  The first and third Numbers are called Extremes. •

See the Work of the foregoing Question.
A. 8.

If 3 : 42 : : 24
24

168
84

3)1008
210) 33 6̂ Shillings.

16I. 16s . od. Answer.

Having stated the Question as above, you may readily perceive,
that the third Number requires more than the first ; and conse¬
quents the less Extreme must be the Divisor ; therefore multiply
42 . the middle Number , by 24, the last Number, and the Product
is 1008, which divide by the less Extreme , namely 3, and the
Quotient is 338 Shillings, equal to s6L 16s. od . the Answer.

Question
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Question  II.

If 16 Perches of Potatoe Ground cost 4s . 46 . what will 320Perches come to at that Rate ?

Set the Workt

4s . 4d*
12
— P. D . P.
52 Pence. If 16 : 52 : 320

52

640
1600

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

- thus:
64 12)1040
64 -
— 201 ) 816 8o - -

The Ans. 468

Having stated the Question a*before, you’ll find the fourth Num¬
ber will exceed the second; for it must be allowed, that 320Perches,
will get more, or cost more than 16 ; Wherefore , multiply the
second, or Middle Number , by the greater of the two Extremes,
viz.  320 ; then must the less Extreme , to wit, 16, be the Di¬
visor. 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=*= 4I . 6 s. 8d . The Answer.

Question
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Question  III.
If I Acre of Land set for 141. 6d . what will 36 A. 3R . 17 P.come to at that Rate k

. Set the Work.  A . R P.
14s. 6d. 36 3 17
12 4- P. D. P. -

174 Pence. If 160 : 174 : 5897 147
174 40

23588
41279
5897

160)1026078
960**•

660
640

207
i bo

5897 Perches.

2 )6412^

2j°)S3l+ 4

26 14 4! Answer.

478
320

158 Remainder.
4

632
480

152
Que/lion  IV.

A. R. P. 1. S. d.
If 36 3 17, set for 26 14 4, what it that an Acre'?

4 20

*47 534
40 12

5897 6412 Note,
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Note,  Before you can state any such like Question as the fore¬
going, your Numbers must be reduced severally to the lowest
Denomination, namely, Acres to Perches* and Pounds, &c.  to
Pence, as above.

See the tVork.
P. D. P.

If 5897 : 6412 : 160
160

384720
6412

—-— — d . s. d.
5897)1025920(173 >s 1 = 174 = 14 6

-58 97 ’"

43622
41279

2343°
17631

5739 Remainder.
158 Remainder in Question III,

Add 5897 )5897(1
5897

These Questions are, by most Authors, esteemed to be in the
Rule of Three Direct , but as I have given a general Rule to find
the Divisor in all Cafes throughout the Golden Rule, I therefore
think there is no Necessity to amuse and confound the Learner
with such needless Distinctions between the Rule of 1 hree Direct,
and Inverse. In the above Question, say If 5897 P. require
6412 Pence, how many Pence would 100 Perches require or
get ? It is reasonable to conclude that 160, will get left than 5897,
and consequently, try the general Rule, the greater Extreme , viz.
5897 must be the Divisorj so that you must multiply the middle
Number by the less Extreme , divide by the greater, and the An¬
swer is 4, as in the Work.

ShteJiioK
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2>uiJiion V.
If 32 Yards of Cloth cost 4I . 21. 2 d. what would 4! Yards

come to ?
Ftrji,  Prepare your Number * for the Station thus ;

1. d. d.
422

32 Yards.
2

2
64 half Yards.

9
12

986

I  Yds . D . 4 Yds.
If 64 : 986 : : 9

9

64)8874(138 Pence = lis . 6d . £ Ans.
64 •*

247
192

554
512

42 remains.
4

168
128

40

F The
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The RULE of FELLOWSHIP.

T HE Rule of Fellowship not only concern!Merchants andother Traders , but likewise is very useful for Land-h'dders,
&i.  When Communing, or other Lands are to be divided a-
niongst a certain Number of Gentlemen or others, every one’s
Proportion thereof mult be according to his Estate, Purchase,
or Rent , and must be so divided by the Surveyor.

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

Firjly  In single Fellowship, having the Rent of a Parcel of
Town field Land, and each Man ’s respective Share therein, to
know their Rents severally, observe these general Rules.

Rule  I.

Firjl,  As the Contents of the Land swhether rented, pur¬
chased, tzfc) is to the whole Rent or Purchase, &c.  So is each
Man ’s appointed Share to his respective Rent or Purchase, &c.

Rule  II.

Secondly, When Land is rented or purchased by two or more
Persons, each one paying a certain Sum, to know their respective
Shares of the said Land, observe,

As the whole Rent or Purchase is to the Contents of the Land,
so is each Man ’s Rent, or Purchase, to his respective Share of
the Land.

Slue/lion  I.

Two Men, A. and B. Rent a Farm containing 180 Acres, at
6ol . per Annum, of which A must pay 25 1. and B. 35 1. they
Are resolved to divide the fame according to their Rents, I de¬
mand each Man’s Dividend , or Proportion.

See
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See tie Work.

£ . £ . A. £ .
A ’s Rent 25 as 60 : 180 : : 25
B’s ditto 35 25

60 900
36°

6lo)45olo

75

' £•  <As 60 : 180 : :
35

900
540

£•
35

6I0 630I0

105

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

Proof — 180

Question  II.

Three Graziers , viz.  A , B, and C , rent an Estate containing
292 Acres , 3 Roods , 17 Perches , at 200 1, per Annum , of
which A pays 60 1. B 65 I. and C 75 1, they have agreed that the
Estate shall be divided in Proportion to their Rents , I demand
each Man ’s Dividend or Proportion.
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oee we Work.

£ . p - £ ■
As 200 : 46857 : 60,

60

A. R P.
292 : 3 ; i 7

4

200)2811420 (14057.1200 » » 1171
40

811
800 46857

1142
1000

1420
1400

200
200

£ - p -
As  200 : 46857p5

234285
281142

200 )3045705(15228.525200 •• ••

1045
1000

457
400

570
400

1705
1600

105 remains, equal to .525 in
decimal Fractions.
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£ . P. £ ■
As 200 : 46857 : : 75

75

234285
327999

200 )3514275(17571.375200 ••• •

1514
1400

1142
1000

1427
1400

0275
200

75

Perches. A. R . P.
Answer, A’s Dividend 14057 .1 — 87 3 17

B’s ditto — 15228.525 = 95 o 28
C’s ditto — 17571.375 = 109 3 11

Proof 46857 == 292 4 16
The Remainders come to . 1

Proof 292 3 17

The Learner mar fee by the Work of the foregoing Question,
that single Fellowship differs very little from the Single Rule ofThree.

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

Justin
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Sfyuejlion  III.

Three Men, viz.  Joseph , John , and James, rent an Estate
containing 360 Acres, at 240 1. per Annum, of which Joseph
holds 90, John 120, and Jam <s 150 Acres ; each Man to pay
Rent in Proportion to his Holding, I demand each Man’s respec¬
tive Rent ?

See the IVark.

A.
Joseph’s Holding 90
John ’s ditto — 120
James’s ditto — 150

36°

A. Rent , A.
As 360 : 240 : : 90

90

360)21600(601. Joseph’s Rent.
2160

• • • o

A. Rent . A.
As 360 : 240 : : 120

120

A. Rent . A.
As 360 : 240 : : 150

150

360)28800(801. John ’s Rent.
2880

12000
2400

• . . o 360 3̂6000 (100
360

• • • 00

Answer, Joseph’s Rent is 60 1.
John ’s ditto — 80
James’s aitto - 100

Proof 240

Decimal
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Decimal  ARITHMETIC.

NUMERATION.

A Decimal Fraction is such, whose Denominator is not ex¬pressed but understood ; and is an Unit with as many
Cyphers annexed , as there are Places in the Numerator ; so that
t 4 will be expressed thus .5 ; also £ or thus 25 , and \  or

thus . 75 , &c.  And in order to distinguish Decimals from
Integers , or whole Numbers , they have always a Point (like a
Period ) prelixed before them.

Note  1 , A Cypher placed to the Left -hand of an Integer , or
to the Right -hand of a Decimal , neither increaseth nor dccreaseth
the Value thereof ; but placed to the Right hand of an Integer,
and to the Left -hand of a Decimal , it increaseth and decreaseth
the same in a ten -fold Proportion ; that is to fay, it increaseth
the Integer , and decreaseth the Decimal ; which appears in the
following Table :

Integers . Decimals.
Five — — 5 * 5 — Five Tenths
Fifty — — 50 • 05 Five of a Hundred
Five Hundred 500 . 005 Five of a Thousand
Five Thousand 5000 . 0005 Five of ten Thousand.

By this Table you may perceive how a Cypher before a De¬
cimal decreaseth the Value , £5V.

2. A Cypher before an Integer , and after a Decimal , is of no
Value , since 03 . Integers is but 3. and .30 in Decimals , is but
.3 fcfc.

The
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The  TABLE.

-3

a o s u ov2 jj
"T3 in.2 -a <n 3 -5

a: r- S 3 h r-œ h
987654321

Integers,

O o oO o o
o oo o o o o oo O O o 9 o

e o 5 o o g° o o o ° 000
. ^ ^ ^
'gocoooo - o

e/J co to c« ^ en *0 u»

123456789
Decimals.

By the Help of the above Table , the Learner may make him¬
self acquainted with, and also know how to express the Value
of a decimal Ft action.

Example.
Suppose it were required to express the decimal Fraction

.02367 , I begin to numerate as in whole Numbers, faying,
Units, Tens , Hundreds, Thousands, Tens of Thousands, the
next Rife, or Step, would be Hundreds of Thousands ; and
therefore the exprels Value of the above Decimal is two Thou¬
sand three Hundred and seven of a hundred Thousand.

I shall (though contrary to most Authors) proceed in Deci¬
mals as in whole Numbers, being determined not to confound
the Learner with unnecessary Questions.

588888888888388888388888888888$

ADDITION  in Decimals.

ADdition of Decimals is performed like Addition of wholeNumbers, but be careful to place Units under Units , &c.
and the Parts of Ten in the tenth’s Place, the Parts of a Hundred
in the hundredth’s Place, tfc.

Example
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Example  I . and  II.

To . 769 , add .47367 , Also, to 33.6347, add the fol¬
lowing Numbers viz.

Your Numbers placed J .769 7.3* 963 ^ 176 9
thus : j .47367 -

A . - 3Z -6Z47
Answer, the Sum is 1.24267 Place your Num - 7 3000

bers thus : 9630
176 9000

The Sum will be 218.7977

Note,  You may prefix Cyphers, at Pleasure, to the Right -hand
of your Decimals , as they neither increase nor decrease the Va¬
lue thereof, which will prevent Mistakes in your Addition, i£ c.

Example  III.
Let it be required to add the following Numbers together,

viz.  7 .9674 x 4 of a Hundred .v .76 of a Million, and 174 of
a hundred Millions.

Place your Numbers thus:
7.96740000

.04000000

.00000760

.00000174

And the Sum will be 8.00740934

«

G Subtraction
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Subtraction in Decimals.

SUbtraction in Decimals,differs very little from Subtractionin whole Numbers ; but in placing your Numbers you must,
as in Addition, keep Units under Units, &fr. in whole Numbers,
and Tenths under Tenths in the Decimals.

Example  I . and  II.

From 2.79 Also from .967 take .026
Take 1.98 Placed thus : } ^7- 3 1 ake .026

The Remainder is .81 -
The Remainder is .94T

Note,  If the decimal Parts in either Number have fewer Place*
than the other, the Vacancy must be supplied by annexing so
many Cyphers as will make them equal, or by supposing them to
be annexed.

Cyphers annexed.
From 17.600
Take 2.767

Example  III.
Cyphers supposed annexed.

From 17.6
The fame Numbers 2.767

Remains 14.833 The Remainder 14.933

Note also,  The above Numbers are supposed to be of the fame
Denomination.

»

Multiplication
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Multiplication in Decimals.
I. ^ "Ultiplication in Decimals, both in placing your Figures,

iVl a°d the Work . itself, differs not from Multiplication of
Integers ; but be careful to point off, in your Product, as many
decimal Places, as there are decimal Parts in your Multiplier,
and Multiplicand ; but in cafe of Want in your Product, annex
Cyphers to the Left-hand thereof.

2. In Multiplication of Decimals, as in whole Numbers,
make that Number the Multiplier that contains the least Number
of Figures, though perhaps more or less in Quantity , it is notmaterial.

Note  i . If your Multiplier and Multiplicand be Decimals,
your Product will be a Decimal also.

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

z. But if one of your Numbers be mixt , and the other a De¬
cimal, the Product will sometimes be mixt , and sometimes a
Decimal.

Example  I.
Let it be required to multiply .6753 by 12.15 the Product

will be 8.448003
.67 53 Multiplicand is Decimals.
12.51 Multiplier is mixt.

6753
3376s

13506

The Product is 8,448003 Answer.
G 2 In



50 GEODÆSIA Improved.

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 six. I then point off fix ( to the Right -hand)
in the Product, and the Work is done.

Example  II.
Multiply .75
By — .25

375
150

.875

Example  IV.
Multiply 7.5
By — .7

5-25

Example  III.
Multiply . 125
By — .05

.00625

Example  V.
Multiply 8 6
By — 55

43°
43°

473 -o

This Rule is so very easy, that I hope the above Examples are
sufficient to remove any seeming Difficulty which may appear in
common Multiplication : However, that the Learner may be¬
come perfectly acquainted with Multiplication in Decimals, I
shall, for his Benefit, proposea few more Questions herein.

Ehiejlitm  I.
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,

2-5
Thus : 2.5

j 25
50

Also,
Answer 6.25 = 6s. 3d.
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Also, let it be required to multiply 6s. zd. by 9s. gd. one
Shilling being the Integer.

The Decimal of gd. is .75, and zd. reduced to a Decimal,
25

Thus : 9 75
6.25

4875
1950

5850

60.9375 — 3I. os. I id , J Ans.
ir.

11.2500
4-

1.0000

Question  II.

Multiply 2S. 6d. by 2S. 6d. a Pound being the Integer.

Note, 28. 6d. is the J of 3 Pound in Decimals, equal to
.125 , which being multiplied by itself, as follows:

.125
,125

625
250

125

Answer .015625 equal toTwopence Halfpenny,
20. and the two Tenths of a

- Farthingj.
.212590

12

2.550000
4-

1.100909
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Division in Decimals.

D ivision in Decimals, is performed like Division of wholeNumbers ; but to find the true Value of the Quotient
(which is all that is difficult therein) observe the following

RULE.

The Number of decimal Parts in the Divisor and Quotient,must always be made equal to the Number of decimal Parts inthe Dividend.

Note,  If your Dividend be an Integer, or have less Places of
Decimals than your Divisor, add Cyphers to the Dividend, till
they be equal, and if nothing remain in the Work , the Numbers
arising in the Quotient , are Integers.

Example  I.
Divide 125.0 by .5

.5 )125.0(250 Integers.
10

25
25

.0

Division in Decimals is proved like Division in Integers.
250.

•5

125.0 Proof.

In



GEODÆSIA  Improved . 53

In the foregoing Example the Dividend is an Integer , and the
Divisor a Decimal : Therefore adda Cypher (in the Place of Tens)
to the Dividend, which makes the Decimals in the Divisor and
Dividend equal in Number , and the Figures in the Quotient are
Integers.

Example  II.
Where both are mixt Numbers,

Divide 12767.8965 by 7.2565

7-2565)12767.8965(1759.
72565

55llZY
507955

431846
362825

690215
653085

37130 Remainder.

In this Example there is an equal Number of Decimals in the
Divisor and Dividend, and consequently the Quotient is Integers.
And by anixing 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  III.
Where both are Decimals, divide .75 by .0125 Seeing you

cannot do it unless you add Cyphers to the Dividend, viz . two,
and then there will be a like Number pointed off in both, and
therefore the Quotient will be Integers.

See the IVork.
.oi 25 ). 75 oo(6o. Answer.

750

•00 By
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By which you may observe, that as Multiplication of Deci¬
mals decreases their Value, so Division of Decimals increases the
Value, contrary in both Cafes to the Nature of Integers.

This last Example is the same as if it were required to divide
15 Shillings by Threc -pence, the Quotient will be found to be
60 Pounds. Multiplication will make it appear.

For if you multiply zd. 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
60

.7500 = 15 Shillings.

Example  IV . and  V.
Where the Dividend is an Integer, and the Divisora Decimal,

it will sometimes produce a mixt Number , and sometimes not.
First, Divide 1425.0 by .6252

.6252 )1425.0(22792706
12404

17460
12504

49560
43764-

57960
56268

16920
12504

44160
43764

39600
375ia

Nate,
Ad infinitum 2088
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Note,  Before Division can well be njade, you must add a Cy¬
pher to the Dividend as you proceed in the Work ; you must
also add Cyphers to each Remainder . But if you requi -e only
the integral Part of the Quotient , you may prefix as many Cy¬
phers to your Dividend at first, as your Divisor consists of, and
the Quotient will be Integers : Bur when decimal Parts are re¬
quired, you must count every Cypher to your Dividend you pre¬
fix to your Remainders, and point your Quotient accordingly.

Secondly, Divide 5. by .25

See the TVork.
.25 )5.00(20. Answer. .

50

00
i

Example  VI;

Where the Dividend is rnixt, and the Divisor a Decimal,
Divide 529. 125, by .425

See tl>e IVork.

.425 )529.125(1245, the Quotient ; Ans.
425 ■ * *

1041
850

1912
1700

2x25
2x25

Example  VII.

Let' it be required to divide.04 by. 6.

SeeH
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Ste the Wtrk.

63.040(666, tot .
36

4°
36

40
36

4 Would still remain, which {hews
it to be an imperfect Decimal.

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

So if 17.28 was given to be divided by an Unit.

By

' 70.
100.

•7000. " The Quotient will be"
10000.

J 100000. -

1.728
.1728
.01728
.001728
.0001728

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

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

3. To prove Multiplication, the Product divided by the Mul¬
tiplier, quotes the Multiplicand. And,

4 . To prove Division, the Quotient multiplied by the Divisor,
produces the Dividend j or by the Dividend, produceth the Di¬
visor.

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

The first is. Having a Multiplicator to find the Divisor, divide
an Unit with Cyphers by the Multiplicator , and the Quotient
will be the Divisor sought.

Example.

What Divisor is that, by which -dividing 7315, shall give a
Quotient equal to the Product of the same Number multiplied
by that Number.

Set the Work.

73*5 125.)i .000 ).008)7315(914375
I2Z 1 000  72 • •

36575 . . . 11

14630
8

73*5 35
9H 375 32

Here vou may observe, that the Product and 30
Quotient are the same. 24

60
5&

40
40

The second is, having the Divisor to find the Multiplicator:
This is the Reverse of the former, for if you divide Unity with
Cyphers annexed, by the given Divisor, the Quotient will be the
Multiplicator sought.

Exemfh.
What Multiplicator is that, by which multiplying 7315, shall

give a Product equal to the Quotient of the same Number di¬
vided by .008 k

H 2
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Sti the Work,

.008)1.00(125 Answer, the Multiplicasor.8

20

Reduction in Decimals.

BYReduction,we find the Decimal of any fractional Partof Coin , Weight , Measure, &c. and , on the contrary,reduce any decimal Fraction, to its equivalent fractional Parts ofCoin, Weight , Measure, Ls'c.

PROPOSITION  I.
Any vulgar Fraction given, to reduce the same into a decimalFraction of equal Value.
To perform which, you must add a competent Number ofCyphers to the Numerator , and divide by the Denominator , theQuotient is the decimal Fraction required.

Example  I.
Let it be required to find the decimal Fraction of also 'and i. T*

Sfe the tPork.
4lZv ( 75 Answer 4) i .oo{.25 Answer 2.) i .o(-5 Ans.8 1 o

20
20

20
20

Natty
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Note, The Directions given in Division, must be observed,
and the Work will be easy.

Example  II.
Reduce £ into a decimal Fraction.

, Set the Work.

8.) i .o(. i25 Answer.8

20
Kb

40
40

Example  III.

Reduce 9. Pence, into the decimal Fraction of a Shilling.
See the Work.
12J9.os.75 Shillings.

«4

60 ,
60

RULE.
Divide the given Number , by the integral Parts of the,re¬

quired Decimal reduced to the same Denomination , and the
Quotient is the Answer required.

Suppose the foregoing Question was to be reduced to the de¬
cimal Fraction of a Pound Sterling. Seeing that 240 Pence is
1 Pound, 9 Pence is equal to which reduce as before di¬rected.

Set
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See the Work.

240)9.00(.0375 the Decimal required.
720

1800
1680

1200
1200

Example  IV.

Reduce 15s. 6d. into the Decimal of a Pound Sterling.

See the Work.
S.

20 )i 5-S(-775  Facit.
140

150
140

100
100

‘But the Decimal answering any Number os Shillings, may
more readily be found by halving the Shillings given ; so that 4
of 15, is 7. and 1 remains, that is, 1 Shilling, to which suppose
a Cypher annexed, makes 10, the Half thereof is 5, to wit , .75
—Then 6d. is which reduced, is .025, to which adding
.7s , gives ' 775, as above.

S.
.75 = 15 Shillings,
025 — ' 6 Pence.

•775

Example
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Example  V.

Reduce 32 Perches to the decimal Fraction of an Acre, 32
Perches being ,45. 1

Set the Work.

160 )32.0^ 2 Answer.
320

Example  VI.
Reduce 136 s Perches, to the decimal Fraction of an Acre.

Set the Work.

iLo) tz6 .5(.85Z25 Answer.
1280

8500
800

500
480

400
320

800
800

These Examples being well considered and understood, are
sufficient to reduce any other Measures, i£ c.  so we will conclude
this Proposition.

PROP.  II.

To find the Value of a decimal Fraction , in the known Parts
of  the Integer, as of Coin, Measure, isV. to perform which ob¬
serve the following Rule:

RULE .
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RULE.
Multiply the4 Decimal given, by the Number of Parts of the

next inferior Denomination , cutting off as many Figures from
the Product as the given Decimal consists of ; the Remainder, if
any, multiplied by the next inferior Denomination, cutting off as
before. Thus must you do until the given Decimal be brought
into its lowest Parts , and the Parts signified by the Decimal,
will be thrown over the Separatrix.

Example  I.

■ What if the Value of . 125 of a Pound Sterling.
20 Shillings in a Pound.

2.500
12 Pence in a Shilling.

6.000
Answer 2s. 6d.

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

20. Shillings in a Pound.

13.937500
12 Pence in a Shilling.

11.250000
4-

Facit 13s. -
• 1 .00000

Example  III.
What is the Value of .75 of and Acre ?

4. Roods in an Acre.

Facit 3.00 Roods.

Example
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Example  IV.
What is the Value of .6275 of an Acre?

4. Roods in an Acre,

25 ico
A. R. P. 40 Poles in a Rood.

Facit Q 2 20 i -
20.4000 remains less than a Pole,

something better than

Example  V.

What is the Value of .98765 of an Acre ?
4-

3.95060
40

A. R . P. 38.02400
Facit 0 3 38

These Examples are so easy, that I hope it is needless to give
any more in this' Rule, since the above, being well understood,
is sufficient for our Purpose. It follows next to fay something 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 sufficiently explained before, I think it unnecessary to intro¬
duce it. For , seeing the Rule of Three in Decimals,  it is the
fame both in working and stating of the Question, as in the
Rule of Three before taught, (Respect being had to the Rules
in Decimals aforegoing) any Question of the Golden Rule,
though consisting of the most difficult fractional Parts , will be as
easily solved, as if the Question was composed of Integers only.
I shall therefore omit it here, and proceed to the Square Root,
for without a competent Knowledge therein , there is no ar¬
riving to Perfection in the Art of Surveying : And, as I am de¬
termined to spare no Pains in rendering this Treatise complete,
I shall therefore recommend this necessary 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¬bers, and the Root thereof is one of them ; so that
the Way to know the Square Root of any Number , is to dis¬
cover or find out a lesser Number, which being multiplied
by, or into itself, shall produce the Number propounded. As for
Example : Suppose 49 be a Number given to find the Root
thereof, I fay 7 is the Root of it, because 7 multiplied into itself,
viz.  7 l imes 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 9, is contained under 3
and 3, which plainly appears in the following great Square:

3

The above Figure representsa great Square, containing 9 letter
Squares, any one of which is the Root of the great Square, but
how to discover this readily, in any Number , is what I intend to
shew you next. The Roots of all square Numbers under 100,
you have in the Multiplication Table : However, as it is proper
for you to keep them in your Mind , observe the Table following;

Roots
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Root* -
Squares

I 2 3 1 4 5 6 7 ? > 9
I 4 9 1 ib 25 | Zb 49 64 81

Here you fee the Root of 9 is 3 ; the Root of 49 is 7, and so
of the Rest.

So far as 100 in whole Numbers , your Memory will assist you
to find the Root ; but if the Number proposed, whose Root you
seek, exceed 100, then put a Point over the first Figure on the
Right -hand, which is the Place of Units, and so proceed to the
Left -hand ; miss the second Figure, and Point over the third ;
then missing the fourth, point over the fifth, and so on (if there
be ever so many Figures in the given Number ) to the End, point¬
ing every other Figure , as you fee here:

129876543

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

" The Root of your first Period you
“ Must place in Quote , if you work true;
“ Whose Square from your said Period then
“ You must subduct ; and to th’ Remain,
“ Another Period being brought,
“ You must divide, as here is taught,
“ By th ’ double of your Quote , but see
" Your Units Place you do leave free;
“ Which Place will be fupply’d by th’ Square
“ Of your next quoted Figure there:
“ Next multiply, subtract, and then
" Repeat your Work unto the End;
" And if your Numbers be irrational,
“ Add Pairs of Cvpher * for a Decimal.’*
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Note,  Irrational Numbtis , ate all such Squares whose Roof*
cannot be discovered by Au exactly, (ntitbei in whole Numbers,
nor Fractions ) but form thing will fill] remain, theft being no Pro*
portion (as yet found; betwixt an irrational Number and it*Root.

Example.

Let it be required to find the square Root ot 208849,

See the IVork.

208849(45
16 •

85)488
425

6349

Having pointed it a* in the Work , the Root will consist ofthree Places.

1. Seek the greatest Root of your first Period, viz  20 , which,
by your Table you will find to be 4, which place in your Quo¬
tient , and the Square thereof, under the 20, your first Period, and
subtract 16 from it, rests 4. This is your first 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 seen in the Work.

3. Double your Quotient make, 8, then seek how oft 8 in 48,
(reserving the Units Place for the Square of your sought Figure)
and you will find it to be 5, which you must place in the Quo¬
tient , and to the Right-hand of the Divisor also, making it
85, then multiply that 85 by 5, and the Product place under
the new Div idend, as you may see.

This
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Tfvi» Work is every Time to be repeated.

85)48849 (45

425

907) 6349(7
6349

4. Subtract 425, from 488 , rests 63, to which bring down
the third and last Period 49, then you will have 6349 for another
new Dividend.

5. Double the Quotient 45 = 90 for a new Divisor. Then
see how oft 90, or 9 in 63, Answer 7 Times (still reserving the
Unit ’s Place in the Divisor) which place in the Quotient , and
also in the Unit ’s Place of the Divisor, making it 907, then mul¬
tiplying 907 by 7, the Product 6340 , place under the last Divi¬
dend, and seeing they are equal, and that nothing remains, by
which it appears that the given Number was a Square rational
Number , and its Root is 457 , which see.

1208849(457
16 • • •

85 )488
425

907 )6349
6349

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

But if the Number to be extracted has a Remainder , and the
Root cannot be got exact ; notwithstanding, by adding Cyphers,
you may come as near the Truth as you please.

Example
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Example  II.
Let it be required to extract the Square Root of 160, or,

which is the fame Thing , to find the Length of one Side of a
square Acre.

See the Work.

> ) i6o ( I2 , 64911
I

22) • 60
44

246) 1600
1476

12400

Having pointed the given Number , and wrought as before di¬
rected, you find 12 for your nearest Root , and 16 to remain, to
which you add two Cyphers, and find your next Figure to be 6,
which you must cut or point off from the rest, as a decimal
Fraction ; and by adding Pairs of Cyphers to each Remainder,
as below, you increase it to 5 Places, which is exact enough for
any thing ; for if Unity were divided into a hundred Thousand
equal Parts, this Root does not want 2 of those Parts ; since the
Square of 11.64911 , is 159 9999837921.

2524) 12400( 12.64911
10096

25289 )230400
227601

252981 )279900
252981

2529821 )2691900
2529821

remains 162079
Thus
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Thus the square Root of any mixt Number may be found, the

fractional Part first reduced into even Places of Decimals, or sup¬
plied by Cyphers, if need be ; so if  the square Root of 40 ( the Poles
in a Rood of LandJ were required to 3 Places of Decimals, the
Work would stand as here, and the square Root would be 6.324.

)4Q.(6.Z24
36

123)400
369

1262)3100
2524

12644)57600
50576

remains 7024

Thus have I finished my first Chapter, wherein the Learner
will find Arithmetic sufficient to qualify him for surveying. And
if any one be desirous of further Explanations in the foregoing
Rules, let him consult some Treatise adapted thereto, as Cocker,
Hill, Fijher, &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 proposed, namely, Surveying made com¬
pletely easy.

CHAP,
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CHAP . II.
Containing so much Geometry as Surveying require*.

See Plate  I,

GEOMETRICAL DEFINITIONS.

I.

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

II.
A Line, is a Length without Breadth, not having any co®»

mensurable Thickness , as AB, fig. i , and being generated from
a Point , admits of only three Varjeties, which follow.

III.

A right Line lieth evenly be'ween its Extremes, and is the
shortest Distance between two Points, as the Line AB, being
shadowed by its Extremes ; but if a Point be moved, or carried
in an uniform Motion,and equally distanced from a certain Point,
it is called a circular Line , as CD ; but if it moves unevenly, to
wit , some places higher, and others lower, so that the Extremes
cannot shadow all the middle Parts thereof, it is then called a
Curve, or compound Line . See fig. 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.

VII.
An Angle is farmed by the Inclination of two Lines , AB and

AC , one towards another , meeting in a Point A, and forming
the Angle A. fig. 2.

VIII.
And that Point A, is called the angular Point.

IX.
When a right Line AB, standeth upon a right Line DC , mak¬

ing the Angles CAB and DAB on each side equal, the Line AB
so standing, is perpendicular to the Line CD upon which it
standeth. fig.  3.

X.
Otherwise, if the Line AB, inclined to cither C or D , it

would then form both an acute and an obtuse Angle.

XI.
0

A Right-Angle contains 90. as DAB in the third Figure.

XII.
An Acute-Angle less than 90, as CAB . fig.  4.

XIII.
And an Obtuse-Angle, more, as DAB . fig.  4.

*;T  XIV.
A plane Triangle , is a Figure comprehended under three

right Lines, as ABC . fig.  5.

XV.
There are three Sorts or Kinds of plane Triangles , w’z . An

Isocsles, a Scalenum, and an equilateral Triangle . See fig.  6, 7, 8.
K XVI,
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XVI.
A Square, is a plane Figure , comprehended under four equal

Right -lines, containing four Right -angles, as ABCD . Jig.  9.

XVII.
A Rect -angle, is vulgarly called an oblong, or long Square,

whose opposite Sides are equal and parallel, but longer than it is
broad, containing four Right -angles. See Jig.  10.

XVIII.
A Rhombus, is a Square out of Form, whose Sides are equal

and parallel, containing no Right -Angle. See Jig.  n.

XIX.

A Rhomhoides, is a Rect -angle out of Form, whose opposite
Sides are equal and parallel, but longer than it is broad, contain¬
ing no Right -angle. See Jig. 12.

XX.
All other four-sided Figures , are called Trapeziums . Jig.  13.

XXI.

A Diagonal Line, i*aRight-line drawn from or between the
opposite Angles in all quadrangle Figures, as the Line I . G.
fig.  28.

XXII.
Multangular , multilateral, and polygonical Figures, are such as

are comprehended under many Lines. Jig. 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 . Jig.  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 passing through the

Centre , and terminated on both Side* by the Periphery, as CB.
fig. *5-

XXV.
A Semi-circle, is that Part of Circle that is comprehended

under the Diameter , as CFB . fig.  15.

XXVI.
A Quadrant is the fourth Part of a Circle , or 90 Degrees, as

CFA . fig. 15.

XXVII.
An Arch of a Circle, is any Part of the Periphery, as EB in

the fame Figure.

Geometrical Problems.

PROBLEM  I.

r J "' O bisect a given Line into two equal Parts.

Example.
Suppose the given Lin* be AB, fig.  16 , it is required to bisect

the same.

Open the Compasses, or Dividers , to any thing more than
half the given Line, and then with one Leg or Foot in the Point
B, describe the Arch De , above the Line AB, and also below
it ; then shift your Dividers, and, with one Leg in the Point A,
describe two Arches with the fame Extent as before, that shall

K 2 cross
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cross or intersect the two former Arches in the Points F and C,
from which draw a Line , and it will bisect the Line AB in the
Middle thereof, fig.  16.

P R 0  B.  II.
To erect a Perpendicular at the End of a given Line.

Exams le.
LetDC , fig.  17 , be the Line , and at the Point C, it is re¬

quired to erect the Perpendicular CB.

Open the Compasses to any ordinary Extent , and setting one
Foot in the Point C, let the other fall at Pleasure (its not material
where) above the said Line DC , as at the Point o ; then, without
altering the Extent of the Compasses, one Foot being in the
Point o, describe the Arch LL , and also an other Arch that will
cross the Line DC in I ; point the Intersection, then lay a Ruler
to the Point I and o, and draw the pricked Line IG . Lastly,
from the Point C, through the Intersection G , draw the Line
CGB , which will be perpendicular to the Line DC.

P R 0  B.  III.
To erect a Perpendicular at a Point in a given Line.

Example.
The Line given is AB, fig.  18 , and at the Point F, it is re-

quired to erect a Line which shall be perpendicular to AB.

Open the Compasses to any convenient Width , setting one
Foot in the given Point F, with the other make a Mark in the
Line AB, as at EE , then take up your Compasses and open them
something wider than before, fixing one Foot in either of these
Points E , describe an Arch above the Line ; then remove your Com¬
passes to the other Point with the fame Extent , and describe an
Arch that shall intersect the former Arch, through the Point of
Intersection and the given Point F, draw a Line , and it will be
perpendicular to the given Line AB.
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P R 0  B.  IV.

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

Example.
The given Line is AB, Jig.  19 , and the Point is at C , from

which it is required to let fall the Line C, that shall be perpen¬dicular to AB.

Tn the given Point C , set one Foot of the Compasses, and.
with the other Foot describe an Arch that shall cross the Line
AC, in the Point rand e,  and , by the first Problem, bisect the
Distance between c and e,  through which Point of Bisection,
and the Point r, draw a Line , and it will be perpendicular to
the given Line AB.

P RO B.  V.

To draw a Line parallel to a given Line , through a Point
given.

Example.
AB, fig.  20 , is the given Line, and it is required to draw the

Line Cl ), through the Point E , that shall be parallel to theLine AB.

From any Part of the Line AB, (suppose at F ) take the Dis¬
tance in the Compasses between F and B, then setting one Foot
in the Point E , with the Distance FB, describe the Arch GG;
then take in your Compasses the Distance between F and E , and
setting one Foot in the Point B, cross the Arch GG , in the Point

through which, and the Point E, draw the Line CD , and it
will be parallel to AB.

N . B. There are several other Way* to draw parallel Lines,but none so correct as the above.

The foregoing Problems come in continual Use and Practice in
any thing that relates to planning, and therefore ought to be
ready to, and well understood by, every Learner , since very
little can be performed in the following emblematical Schemes,
without having Recourse to one or more of these five preceding.

P RO B.
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P R 0  B.  VI.

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

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

Explanation.

To construct this, or any triangular Figure (when three Sides
are given) yoy must first draw a Line with Scale and Compasses
Parallel to your Breast, and lay thereon one of your given
Lines , ai from A to B.

Secondly, Take in your Compasses another given Side, and
fixing one Foot in A, describe an Arch above the Line ; then
remove your Compasses to the Point B, with the Extent of the
third given Line , describe an Arch that shall intersect the former
jn the Point C . And,

Lastly, Draw Lines from A to C , and fiom B. to C. so shall
you have the Triangle constructed.

PROP.  VII.

To make a Geometrical Square.
Suppose AB, fig.  22 , be a Line given, and it is required to

construct a Square whose Side shall be equal to the Line AB.

Construction.
First, Draw a Line equal to the given Line, as from A to

B ; at the Point B, by Prob.  II . erect the Perpendicular BC,
making BC equal to AB ; then with one Foot of your Com¬
passes in A, with the Distance AB, describe the Arch D . Se¬
condly, with the same Extent in your Compasses as before, and
one Foot in C, describe an Arch that shall intersect the former
Arch in the Point D. And lastly, draw Lines from the Point
D , to A and C, and the Square is compleated.

a

PROB.
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P R 0  B.  VIII.

To make a Rect -angle, or Long-square.
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 Rect -angle of them.

Construction.
First, Lay down the longest Line , to wit, 6, and at the end

thereof, viz.  B , erect the perpendicular Line BC, by Prob.  II.
equal to 3 (your shortest Line ) then placing one Toot of your
Compasses in C, with the Distance AB, or 6, describe an Arch,
then remove your Dividers , and placing one Foot in A, with
the Distance BC, or 3, describe another Arch that shall intersect
the former in the Point D . And lastly, draw Lines from D ta
A and C, which forms the Rect-angle ABCD.

PROB.  IX.
To construct or make a Rhombus , or an equilateral Paral¬

lelogram.
Example.

Let it be required to make a Rhombus whose Sides shall be
equal to the Line AB. fig.  24.

Construction.
First, make an Angle at A or B (by Defi.  7 , fig. 2.) it is not

material how small or great the Angle is ; and make the Line BC,
equal to AB, then placing one Foot of your Compasses in C,
with the Distance CB, describe an Arch , and with the fame Ex¬
tent place one Foot of the Compasses in the Point A, describe
another Arch that shall intersect the former Arch in the Point
D , and draw Lines from D. to A, and it is done.

PROB.  X.
To make a Rhomboides, or a Rect -angle out of Form . The

Construction of this Figure , differs but little from Problemthe IXth.

Let then the Lines AB, and CD , fig. 25, be given to con¬stitute a Rhomboides.
Con-
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Construction.

First lay down AB, and at the End thereof make an obtuse
Angle at Pleasure, by drawing a Line = DC , then proceed as
you were directed in Problem VIll.

P R O B.  XI.

To construct a quadrilateral Figure , containing one obtuse,
one acute, and two right Angle*, three Lines only being given,
viz.  the Base and the two Perpendiculars, which contain the
Right -angles.

Example.
Let the Lines given be 2, 3, and if, fig.  26 , and it be required,

with them, to construct a quadrilateral, or four-sided 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, erect the Perpendiculars AD and BC, by
the second Problem, making AD equal to the Line 2, and BC
-equal to 3 ; and lastly draw a Line from D to C, and it is done.

P R O B.  XII.

To construct a Trapezium two different Ways.

First, with four given Lines, viz.  3 , 4, 5, 6, the Sides of
the Trapezium.

Secondly, with three given Lines, viz.  the Diagonal and the
two Perpendiculars.

The first Way.

Let it be required to make a Trapezium of the four following
Lines. fig.  27.

viz.
6

>5 '
5
3

Con-
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Construction.

ford , lay down any one of the Lines from A to B, suppose
the Line 6, then , at the Point B, make an acute Angle at Plea¬
sure, by drawing the Line BL, equal to the Line 5 ; then plac¬
ing one Foot of your Compasses in the Point L, with the Dis¬
tance of the Line 4, describe the Arch nn ; take up your Com¬
passes and place one Foot in the Point A, with the Distance of
the Line 3, describe another Arch that shall intersect 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 Method,- may be
variously or differently represented, provided the Angles are not
given.

By the foregoing Method of constructing or planning a Tra¬
pezium, the Learner (if he chuses to make Experiments ) will
find, that not only the Form thereof will each Time change,
but the Area differ also; though, notwithstanding, some modern
Authors are pleased to affirm that the Area would be unalterably
the fame.

However probable this Assertion may appear to some, I will
not pretend to fay, but shall be>i Leave to observe what is univer¬
sally granted, viz.  any geometrical Square is allowed to be more
spacious than a Rhombus constructed upon the fame Base; and
differs therefrom more or less, according as the Angles in a Rhom¬
bus are more or less acute or obtuse. Hence it follows, that the
remoter the several Angles (in any quadrilateral Figure ) are from
90 Degrees, the Areas of all such decrease more and more ; and
the nearer each Angle in a Trapezium is to a right one, the
greater the Area thereof ; therefore the Area of all such Figures
increaseth or decreaseth, according as the Angles are therein
more or less acute. Q , E, D.

But to prevent all such Consequences, the Dimensions of a
Trapezium must be particularly taken, and entered as follows:

L Milbtd



GEODÆSIA  Improved.

Method, the Second.

Placed in Figures thus : See fig.  28.

At o - o no Breadth.
4 - 2 Left -hand.
6 -  4 Right -hand*
9- 0 no Breadth.

In Words thus:

First, At the Beginning, that is no Length , it is no Breadth'
Secondly, at4 , it is 2 on the Left -hand. Thirdly , at 6, (th^
is’upon the Diagonal) it is 4 to the Right -hand. And lastly, at
9 , it is nothing , to wit, no B.readth. From these Dimension*’
a Trapezium may be constructed with Expedition and Correct'
ness, without regarding the Angles, which must be considers
in the first Method, otherwise the Result will admit of un!imi te
Variety.

Construction.
First, At Pleasure draw a Line with your Compasses, and la/

thereon your Diagonal IG — 9.

Secondly, At 4, or n, (your Diagonal being perpendicular t(1
your Breast, or how you will, upon the Left -hand Side lay dovri*
the Perpendicular n E == 2 ; and at 6, or m,  lay down the Per¬
pendicular 4 = m P , to the Right -hand.

Lastly, join the Points IE , EG , GP , and PI , together , aI,<*
it is done*

Note,  The above Dimensions are more briefly entered,

Thus 4-
6-

-o
-2
-4
-0

L . Hand.
R . Hand.

This Method saves much trouble in Writing , though as
expressed.

fully
Thu*

- /
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Thus have I given my Reader a Description of such right-
lined geometrical Figures as are necessary to be understood, be¬
fore he can (with any Grounds of Certainty ) enter' the Fields, irt
order to practise which, I propose shall be the Subject of the
succeeding Chapter ; but, in the mean Time , must intrcat the
Learner to advance no farther herein, until he be expert and
ready in constructing all the foregoing Problems ; otherways his
Hopes of becoming acompleat Measurer will most certainly be
frustrated, seeing he learns by Halves, and therefore can have
but an imperfect Idea, or a confused Notion thereof ; for, as in
common Arithmetic , so in all the Branches of the Mathematics,
comparatively speaking, for whoever is a Stranger to Multipli¬
cation, of course must be a Stranger to the next succeeding Rule
(Division) also.

I hope the above Hint will have the desired Effect upon all those
that would reap any Benefit from this Book.

L t CHAP.
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CHAP . III.
Containing the Nature of long and superficial Measure,

the Chain described; with ujejul Directions and
Cautions to young Practitioners in the Fields, &c.

SECTION I.

Of MEASURE.

AND first of Long-Measure,  which is eiiher Inches,Feet,Yards, Perches, or Chains, csY. A Jable of what is ne-
ccllary you have in the Introduction . But as Land is generally
measured by Chains, I shall chitfly insist upon, and recommend
that Instrument, it being not only most in Use among Surveyors,
but also the very best tor luch like Purposes ; though there are
levers1 Sorts ot Wheels , or Machines , lately constructed to
mvastire J.and, as well as Distances : However correct those
Wheels may seem to the Grntlemen that encourage them (with
regard to Surveying) I will not pretend to fay, but shall appeal
first to any Farmer in Great-Britain,  whether it is possible for
such Wheels , in measuring plow ’d Land wherein the Ridges are
very high, and Furrows deep, (such as I have often met with in
low and wet Lands) to ascertain the true Length and Breadth
thereof,,exclusive of the Errors tnat will unavoidably occur
■when the Bounds are irregular. I dare assirm, that any such
Machine , in some uneven Ground , would measure a Field to 13
or 14 Acres, th«t is no more than 10 . I’ll grant you , that the
measuring 'A heel is exceeding ready, and indifferently exact in
measuring Roads hat are horizontal (though such ate not often
met with ) to which Purpose alone it is puperly adapted; wherein
if it should (as most certainly it does) make some Lines longer
(by reason ut the Earth’s uneven Surface) than others, the Con¬

sequence
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sequence is trifling in Comparison to what a Tenant must suffer
who pay*a great Rent for Land (the Wheel measured to him)
which he hath not.

There are several Sorts of Chains, aca four Pole, a two Pole,
and a one Pole Chain, f5c.  but that which I would recommend
as the most expeditious, is the four Pole Chain ; it is universally
allowed to be preferable to all others, being decimally divided
into ioo Links , bus the Length of the Link differs according
to the established Measure of the several respective Counties
wherein it is user! : Kor instance, in England  the Statute Chain
(commonly called Gunter's)  contains 22 Yards, divided into
ICO Links , each Link 7 ? £ <, Inches ; and though this Chain is
by Law established the Standard for Englisli Measurement, not¬
withstanding , there are other four Pole Chains adapted respective¬
ly to r e customary Measure of several Counties therein, to wit,
in Cbejhire  the Chain is 32 Yards divided into IOO Links . In
some Parts of England  tne Chain is 24 Yards ; and in other
Parts the Chain i-, 28 Yard-, each divided into ioo Links ; and
though the above Chains all differ in Length , the Result of their
respective Dimensi >n , is commonly reduced to the Statute-
Mcature of Great-Britain,  when the Dimensions are therein
(taken, namely, 5 i Yards, one Pole or Perch ; four Poles one
Chain, as qbov.e.

How CHAINS  are marked.

Chains are differently divided by Marks for the more ready
reckoning the Links thereof ; some are marked with Bras* Rings,
others with small Plates of Brass, at 10, 20, 30, 45, and 50
Links ; the Middle of the Chain, the other Half, or Part of the
Chain , is marked in like Manner , so that either End may go
first. Some are marked at 25, (3V, b ’c.

Planometrjr,
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Planometry , or Superficial Measure.

BYthe Definition ofaSuperficies, it appears to have Lengthand Breadth only , without any commensurableThickness ;
and therefore, to find the Area of all superficial Spaces (whether
comprehended under curved, circular, or right-lined Extremes
or Boundaries) is the Point in Question. And, in order to
effect this, though the Space or Superficies be ever so irregular,
it must be reduced to a Number of small Squares (according to
the Tenor of the Cafe) as a square Foot , Pole or Chain, (fe.
and the Contents of all such Superficies are known when the
Number of the Squares it containeth are discovered.

As for Example : Suppose ABCD was a square Piece of Land,
and the Side AB thereof, was 4 Poles, or 1 Chain ; I fay that
Piece of Land contains 16 square Perches, as appears in the fol¬
lowing Figure, every small Square being one Perch or Pole, that
is, having a Pole or Perch for its Length , and also for its Breadth.

Now Land , with regard to the general or common Measure,
is surveyed and returned in Acres, Roods and Poles, or Perches.
An Acre contains 160 square Perches, such as the above little
Squares, and therefore it is not material in what Form the Acre
lies, provided it contains just 160 Perches, a« in a rect-angular

Paral-
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Parallelogram, 16 Perches long, and io broad, contains an
Acre ; also 20 long and 8 broad, and 40 long, and 4 broad,
contain an Acre ; by which it appears, that having the Length
of any Field, you may readily find the Breadth for an Acre, or
any other Quantity , thus : Divide the given Quantity of Land,by the Length of the Field, and the Quotient will be the trueBreadth for such a Quantity.

Example.
Suppose it were required to find the Breadth of an Acre, or

any other Quantity , in a Field whose Length is 13 Chains, 56Links ; the Answer would be nearly 74 Links. Seethe Table,
Chap.  VIII . Part  1si.

S E C T . II.

Of MEASURE.
T T Aving introduced the Chain , I shall , in this Place , give some

necessary Directions how to use it in measuring Lines.
Let the Chain -Lcaderbe provided with ten small Arrows about

a Foot long ; though ten small Wire Pins (made sharp at oneEnd , to enter the Ground readilv, and a Noose at the Other
End, to which a small Piece of red Cloth should be fastened,
that it may thereby be more easily found in Grass, &c.) would
be much better in many Respects : Let them be ten Inches long,
and let him that follows the Chain, fee that the Leader alwaysputs down his Arrow perpendicular, and in a direct Line with
the Object he is going to, or bound for, which he may do bymaking 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
swerves from a right Line, it will makes the Distance longer thanit really is, a right Line being the shortest Distance between twoPoints.

The Chain-Leader, and Follower cannot he two careful in
reckoning their Arrows to each other at the End of every Line,and every Change ; that is to fay, the Measurer, or Chain-Follower, must count ten Arrows to the Leader at the End of
every Change ; but if any should be missing, it is impossible to
know who lost it, and therefore they must not only go back and
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find the lost Arrow or Arrows, but also rtieasare the fastie Lit id
over again.

Mr . John Love, in his Treatise, vefy Justly observes the dan¬
gerous Consequence of such Mistakes,- thus : " Be sure that they
“ who carry the Chain, mistake not a Chain either over or
“ under, for if they should, the Error would be very conlv-
“ derable ; as suppose you were to measurea Field that you
" you knew to be exactly square (though such is seldom met with)
“ and therefore need measure but one Srde of it ; if the Chain-
“ Carriers should mistake but one Chain, and tell you the Side
** was but 9 Chains, when it was really id , you would make
** of (he Field but 8 Acres and 16 Perches, when it should b».

io Acres just : And if in so small a Line so great an Error
“ does arise, what may be in agteater you may easily imagine."
But to prevent all such Mistakes, let him that leads the Chain,
take all the Arrows in his Left -hand, and the Chain upon the
two first Fingers of his Right -hand ; then let him take one of the
Arrows into his Right-hand with the Chain, and proceed to the
Place directed ; and at the End of the Chain let him stick the
Arrow down he held in his Right -hand, and take another out
of his Left hand ; thus proceed until all the Arrows are done *
then the Measurer, or Chain-Follower must carefully count the
Arrows to the Leader, and if the Line be any longer, proceed
as above directed, always remembering rhe Changes you have
in each Line, and at every Change count the Arrows, as above
directed. If it be Roads you measure, note,  that 8o Statute
Chains, make i Mile.

SECT.  III.

Direfiions and Cautions to Chain-Followets, and young Prailitiontfs
in the Fields.

P ' IRST , Upon the Chain-Follower depends all the Care of
^ measuring, remarking, and noting down Dimensions, ctfc.
fcf c.  and therefore it absolutely behoves every one that would be a
Surveyor, to be not only particularly careful in his Entries , and
correct in his Dimensions, but also very circumspect in his Ob¬
servations, with regard to the Situation of Buildings, Timber,

Water-



GEODÆSIA  Improved . 87

Water -ponds. Brooks and Dingles, whereby he may draw a
perfect Plan from the Field -Notes , if required, when in his
Chamber : And that all seeming Difficulties herein may be re¬
moved, 1 have recommended, in the following Chapter , such a
familiar, easy Method , as doubtless the weakest Capacity may
immediately comprehend.

Secondly, When the young Practitioner enters the Field or
Inclosure that he intends to measure, let him carefully observe
those Hedge* or Fences that are next, if they are strait, curved,
or circular, and proceed as directed in the fifth Chapter ; always
remembering to leave a Mark , at the Beginning, in the Fence or
Hedge, that will appear, if required, at a sufficient Distance:
Direct your Chain -Leader to observe 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 going to ; and when you have got
him in a right Line , that is, directly between you and the Mark,
stoop down instantly 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 Arrow close to the Ground ; and let
the Chain -Leader stick down an Arrow at the sameTime that you
take up your’s, with the Chain at full Stretch : Observe (when
you direct 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 sticks in the Ground ; and as soon 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 save you a vast deal of
Trouble in keeping him straight ; for it is not very possible for
him to swerve from a right Line , provided he keeps the Mark in
View as he moves forward. In hilly Ground , if the Measurer
loses Sight of the Mark he is to go to, he rhust stand over
his Arrow, and the Leader mult turn and move himself till
he gets the Measurer between him and the Mark departedfrom.

Thirdly , At your Peril never attempt to draw or form a Ba-
lancing-Line, upon any Consideration whatsoever, ".«t it is most
certainly attended with notorious Errors , notwithstanding such
random Work , for Ages past, has been too much practised;
which affords us one Reason for the general Discord amongstold Practitioners.

Note,M
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Note,  A Balancing-Line is either real or imaginary, to wit,
real in the Chamber, and imaginary in the Fields ; in each Cafe,
this Line is instituted by the Practitioner to avoid Trouble , and
consequently Accuracy also. See the Explanation thereof in the
lajl Article of this Chapter.

Fourthly , Observe ( in the Boundaries of the Estate you arc
to measure and map) the Hedges and Ditches , that is, to whom
they belong : And here note, that if the Ditch is between the
Field you must measure and the Hedge, that Djtch belongs to
the neighbouring Gentleman 's Land , and therefore you must
allow 4 Feet , or 6 Links , from the quick Roots in the Hedge,
that is to fay, you must not measure within 6 Links off the
Hedge ; but if the Hedge is between the Field you are mea¬
suring and the Ditch , then it must be measured therewith . The
Allowances for Ditches differ in many Countries , viz.  some
allow but 3, some 4, some 5, and some 6 Feet ; however, I
think 4 Feet sufficient, (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
Estate, measure the Ditch to one Field, and the Hedge to the
other , when you are to map.

Fifthly , Let all the Off-sets you rake up, be as near the Fence,
and as small or narrow, as possible; and when (or before) you
begin to take up an Off-set, remember always to look along the
Fence or Hedge that it lies up to, and remark where abouts
in the Fence your first Perpendicular should rise to ; and when
you have taken the same, stand at the End thereof, and look
again along the Fence where the second should rise to ; and in
this Manner you must do at the End of every one that you
erect. Be careful that you take your Perpendiculars so, 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 measure.

Sixthly, See that you don’t go with your Chain into the Fields
to meafuie, without a Staff about 5 Feet 4 Inches long, made
sharp at one End to enter the Ground readily ; and a small round
Brass Plate, or Wood , between 5 and 6 Inches Diameter,
fixt on the Top thereof with a Screw, or how you will. If
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the Head of your Staff be Bras*, let there be put thereon 4 small
Studs at the End of the Diameter*: So that if two Lines were
drawn from the opposite Stud or Points, they would pass through
the Centre of the Plate, and cross each other at right Angles.
But if the Head thereof be Wot >d, two Saw-nicks, a quarter
of an Inch deep in the Board, at right Angles, will answer the
same End.

The Use of the above Staff, is as follows: When chaining in
"the Field , if you have Occasion to raise a Perpendicular to any
assigned Point or Corner , your Eye can inform you if you are
near the Place it should be ; then stick 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
assigned Point in a direct Line with that which you look along,
you have found the Place ; but if the Mark lies to the Left or
Right , you must remove your Staff, and place it accordingly.

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

SECT.  IV.

Of the FIELD -BOOK , and Directions in the Fields, £sV.

T TAving now particularly described the Chain , Measuring-pins,
Cross staff, &c.  I propose here to shew how to prepare the

Field-Book, and also the Method of entering the Field Notes
or Dimensions, with all imaginable Exactness, by a Pen, and
not with black or red Pencils, lest the same should be effaced
by the rubbing of the Leaves, which often happens.

Fir/I , Of the Field-Book.
1. Let your Field-Book resemble that of a common Pocket-

one, with a Clasp 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 L. 2 . Each
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2 . Each Page therein must be diviejed into two equal Parts
er Columns , by a black Line ; and if you are to map the Field
which you are about to measure, let the first Column in each
Page, have wrote on the Top thereof, the Field’s Name ; un¬
der which the Dimensions pf the fame ipust be inserted, as
hereafter : The Right -hand Column must be reserved to contain
necessary Remarks , which frequently occur, such as Timber,
Ponds, Pits, Plantations, Buildings, Gates, and Styles; toge¬
ther with the Bearing of remote Objects remarkable, as Steeples,
Windmills , Towns , Cities, fsV. which being properly repre¬
sented (if Room perinit ) in a Map, will be an additional Em¬
bellishment thereto . ' But if the Land which you are about tp
measure, is not to be mapped, then there will be no Necessity
for appropriating the j>ight-hand Column to any such Remarks.

Ob s e rvations.

1. Remember to express therein the Owner ’s Name, tfc . of
the Estate that you are to survey, thus :

’ Dimensions of an Estate (Demesne or Manor , &c.) in the
Parish of- , in the County of- belonging to C-
D- , Esq; and now held by- . Here mention
the Tenant or Tenants Names, if more than one ; and where
you begin, enter the Tenant 's Name above your Dimensions;
do so in each distinct Tenement.

2. The Reader will find the Form of this Book claims the
Preference to all others used in this Science; as it is not only
plain and concise, but absolutely compleat also, and is intirely
new to any thing of the Kind ever attempted before. However,
I am not insensible, that there are scarcely three Surveyors in the
Kingdom that have exactly the fame Method of entering their
Field Note , : Some that I have seen were not only intricate , but
confused also ; whilst others were both numerous, tedious, and
soli of writing , which induces me to recommend to Practice,
the LI e of the following Form, as it is peculiarly adapted to Di¬
mensions taken by the Chain.

The
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The FORM of a FIELD - BOOK.

John Antktr'i holding

Dairy -Fields

South Off-set, (dc.

At o- o
3.67- -- I?

1.624 9°
7.O4 74

East Off-set, (de.

Note,  This Method of enter-
tering Dimension*, shall be more
fully explained in a proper
Place.

Remarks.
A Pond of Water on 6 Chains,

Right -hand Perpendicular.
15 Timber Trees on Soudt^

Side Dairy -Field,  equal Dif- \
tance.

Thus expressed, x5 T,T . eq . D.

Note,  If you would distin¬
guish the Timber , you may
observe the following Charac¬
ters, viz.

&— Ash, A, large Alh.
o — small Oak ; O , large ditto,
p —r poplar, (de.

A few Days Practice in the
Fields will render such Remarks
both familiar and easy.

More Directions to young Practitioners in the Fields.

First, In measuring by the Chain only, or talcing exactly the
Dimensions of any Field, or enclosed Piece of Ground , it is
most methodical to begin at some remarkable Place, viz.  House,
Gate , Style, Tree , (de.  and for want of such, fix a Mark at
your starting Place, as directed in the first Section of this Chap¬
ter ; and from thence proceed orderly according to the Situation
of the Field, viz.  If a four-sided irregular Field , first straighten
the Boundaries thereof, by taking up the Off-fcts, as hereafter
taught ; and the Body of the Field you may take up in a Trape¬
zium, or Rect-angle, whichever seems convenient.

Secondly, It is not material in measuring with the Chain,
whether you go to the Right-hand or Left , that i» to say, with
or against the Sun.

Thirdly,
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Thirdly , It will not be amiss for the young Tyro (ere he is
perfect in Field Practice ) at his Entrance into the Field, to
observe, if possible, its Form, and with a Pen or Pencil draw
(at Adventure) a Figure that may somewhat resemble the same,
which will enable him to plan, when in his Chamber, the
Dimensions thereof with less Hesitation : But when he is ready
in the practical Part of Surveying, 'such Delineations will be
unnecessary.

Fourthly , When you are accidentally obstructed in measuring
any Line by the Interposition of Pits, Ponds, or any thing else,
you may, at the Brink of the Pond, or Pit, stretch the Chain
to the Right or Left (which ever is most convenient) at right
Angles to the Line you are measuring ; and at the End of that
Chain , &c. you may proceed parallel to your first Line , until
you are past the Pond ; then one Chain, &c. at right Angles, oh
the Side the Pond lies, will bring you in a Direction with your
first 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 first Care must be to streighten the Hedges, Brook,
&c. as directed in Chapter VI and VII , then measure the Bodyof the Field as therein directed.

Note,  In mapping old Brooks, which generally have num¬
berless Turnings , and curved Windings , it is extremely difficult
(I might have (aid impossible) to express the same when taken
from a small Scale ; notwithstanding, you must, in taking the
Dimensions thereof, always be verv particular (see Example  II.
Chap.  VII .) howsoever all Brooks, and whatever Branches of
Rivers which you meet with in your Survey, should be ex-
prefled, and particularly where they tun into the main River,
provided the Estate you are measuring conjoins, or is situatednear the same.

Sixthly , If you chuse, you may remark in your Map (pro¬
vided the Size of your Vellum will admit thereof) all contiguous
Edifices, i. e.  Castles , Halls, Houses, Mills, Churches, and
Objects of Note ; which, if well finished, will be a great Ad¬

dition
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dition to its Beauty, to perform which, you have Directions in
the second Part of this Book.

Note,  If any thing of the above occurs in the Estate you are
surveying, see that you neglect not to notify the same, and place
it in your Map accordingly.

Seventhly, In measuring a Base-line adjoining a Hedge, it
sometimes happens that you are prevented chaining so near the
fame as you should, by the Obstructions of Briars, Thorns,
Pits , Bushes, or other Things intercepting ; in this Cafe you
must measure a straight Line at some convenient Distance pa¬
rallel (if you think proper) to the Hedge ; and from thence
erect Perpendiculars to each Turning , (as directed in Problem  I.
Chap.VII .) noting the fame down as anOff -fet ; whether on the
Right -hand or Left-hand, it matters not with its Situation, as
supposea South-East Off-set, 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.

First, At 0, that is, at no Length , it is the first 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¬
serve, that when you come to the Hedge where the Mark is fixt
to which you measured, if the Ditch be in the Field, suffer your
Chain-Leader to go no farther than the nearer Side of the Ditch,
else allow four Feet , or six Links, (fee the following Session)  for
a Ditch , the Ditch being the Property of the next Field : And
if it should happen, as it often does, that there is not quite a
Chain between the last Arrow, or Pin, and the Hedge or Ditch
you are to measure to, let the Chain -Leader fix the Chain End
at the Ditch Side, and hold it there till the Measurer (laying down
the Chain straight,) comes to the last Arrow, and laying hold of the
Chain thereat, take it up, and count the Links by the Help of
the Brass Marks before-mentioned, which must be inserted with

the
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the Chains that the said Lines measure to : As for Instance, sisp*
pose you are standing at the last Arrow , and discover it to be one,
two, or three Tens , and some odd Links past, or more than 50,
which must be reckoned to 50, and the Sum will make 60, 70,
or 80, together with the odd Links*

The like is to be observed in all other Examples of this Kind
ifi Chaining : One Day’s Pfactice in the Fields with the Chain,
will render you much more perfect in counting the odd or surplus
Links , than several Pages filled with Explanations thereof.

Secondly, As you are chaining your Base-line, and a Turn of
Bend in the Hedges appears, which you find directly opposite to
3 Chains 67 Links , you then measure with your Staff, beine 8
Links in Length, ( the Chain lying on the Ground at full Length )
the Distance between 67 Links and the Corner , being just 17
Links , which you must thus enter in Figures : At 3.67— —. 17,
and then proceed with your main Line, and opposite4 Chains
go Links, another Turn appears in the Hedge, which you must
also measure as above directed, and enter it likewise down thus:
at 4.90- 1.62. When standing at this last
Corner , you observe the Hedge to be streight to the End, and
therefore there will be no Necessity for any more Perpendiculars
till you finish the Line, and then you take up the last, viz.
at 7.84- .74.

Here note, The Word at,  is always understood, but never
expressed for Brevity fake.

An Off-set, and how taken, explained.
Thirdly , An Off-set is an irregular Space of Land, intercept¬

ed between a Base Line, and the subtending Limits of an Inclo¬
sure, to every Corner of which, Perpendiculars are, or should
be, raised. See Example the ad, Chap.  V.

Fourthly , The Situation of an Oft -set, respects the cardinal
or chief Points of the Compass, by some called the Mariners
Compass, i. e.  East , West , North and South ; but when Land
is to be measured only, and not mapped, there will be no Neces¬
sity to regard the Bearing or Plan thereof ; and as there are Num¬
bers of Country People whose Ambition aspire no higher than to

measure
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fneisure a Field or so, I therefore would advise all such, unless
they chuse it , not to burthen their Memory with this Article:
However, tor the Edification of the young Tyro whose Inclina¬
tion is fully bent to become a complete Surveyor, I shall endea¬
vour to gratify his craving Desires, by a thorough Explanation
of every Thing that appertains to Field Practice . And,

First of theCompafs , which contains 32 Points with regard to
Navigation , but in Surveying they are reduced to 8, namely, the
4 cardinal or chief Points, as East, West , North ' and South ;
and four compound, viz.  North East, North West , South East,
SouthWest ; which are abbreviated in the Field- Book, and may
be expreffed by their initial Letters , to wit, E . W . N . S.
NE . NW . SE . SW . See Example  r/ ?, Chap.  VI.

And that the Learner may not be at a Loss, when in the Field,
how to adjudge the Bearing of each Off set therein , let him call
that Side of the Field next the Sun’s rising East, the opposite Side
will be West ; and in chaining from the West towards the East,
he’ll have the North on the Left-hand, and South on the Right:
But if he should chain any how between the above-mentioned
chief Points, that is to fay, between the Not th and East, (See
the Field  O , Example 5th, Chap.  VI J and an Off-set should oc¬
cur on either the Right or Left-hand, that upon the Right will
be a South East one ; and the Left-hand Side must be called, or
entered, a North Weft Off-set. As this Method of Entry with
regard to Off-sets, is most useful and new to any thing hereto¬
fore published, I shall beg Leave to be something more particular,
since the Progress or Proceeding in the Field hath an absolute
Dependence thereon.

First then, When the voting Tyro enters a Field, let him ob¬
serve, with Care , the Situation, with regard to the East, West,
North or South Sides thereof ; and whatever Lines he measures
when straightening the Sides, or otherwise, he must enter the
same as above directed ; i. e. if an Off -set occurs to the Right of
Left-hand of the Base Line, (then in chaining ) the Side that
subtends to the North , is called a North Off-fet ; if the West, it
is called a West one ; if the South, a South one ; and if it sub¬
tends any how to the North West , it must be called, or entered
a North -West Off-fet, ift.  as already above directed.

N Secondly.1
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Secondly, But if, in his Conjecture of the Field’s Situation,
he should vary a Point or two, it is not very material ; however
he must be careful to correct the Mistake ere he leaves the Field,
or returns a Map thereof, which he may perform thus:

Let him observe 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 corrected : But if any of the Lines
be at right Angles thereto, it is then an East and West Line , bywhich also the Meridian is found.

Thirdly , It happens sometimes in hazy Weather , when the
Sun don’t appear, that a Surveyor will be at a Loss to form an
Idea of the Land’s Situation ; in those Cafes an Opportunity must
be embraced when the Sun shines at Noon, to observe what
Hedge or Line points thereto, which when found will be a Me¬
ridian Line.

Fourthly , Here note, you’ll have no Occasion to regard the
Variation of the Compass, when you have obtained the Meri¬
dian Line by the Help of the Sun.

Note also, If you cannot obtain the true Situation by Reason
of the Sun’s Obscurity, pr otherwise, and a horizontal or direct
Sun-Dial be erected in any Part of the Premises, the Gnomon,
or Style thereof, always (if truly erected) points to one or
other of the above-mentioned chief or cardinal Points, by which
the true Situation may be found.

Fifthly , An Off-set upon an Offsets  is when on a Perpendicular
an Off-set occurs, in ExampU id , Chap.  VII . On the third
Perpendicular to the Brook an Off-set presents itself, which see;
and also the Method of Entry.

Sixthly, In mountainous or hilly Grounds , measure the Super¬
ficies thereof, and return the fame, being represented as such in
your Map, as directed hereafter ; but be careful not to encroach
into, or upon the adjacent Inclosures, but fix the Hill or Moun¬
tain on its true Foundation , which you may do by the Help of
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plane T rigonometry, by taking the Hill’s Altitude. Seethe second
Part os tbis Treatise.

Seventhly, If your Orders be to return an Account of the
Timber in th- Survey, first plan the Whole ; and if you think
proper you may take the Flan into the Fields afterwards, and
note down, with a lead Pencil, not only the Number of Trees
as they grow in the Hedges respectively, but also whatever else is
remarkable, as Fits, Ponds, Roughs, Gates , Styles, or any no¬
table or remarkable Thing omitted in your Dimensions, by which
Means you'll have a perfect Plan to compleat a Map by.

Eighthly , When you have measured the Timber according to
the Directions given in the Appendix, if the Land is to be hid,
you should prefix an Account thereof in some vacant Place of
your Map ; or rather give an Account of the same upon a Slip
of Paper to your Employer, which will enable him, if neces¬
sary, to dispose of the same, perhaps, to better Advantage.

Ninthly , If a woody, marshy, watry, or other inaccessible
Piece of Ground be enclosed on each Side with open and clear
Land , you need only measure and plan the circumjacent Land,
and the inclosed will appear. Otherwise see Problem  II . Chap.  X.
Part the first.

Tenthly , When you are to survey a Manor or Lordship,
where there are Houses, Yards, Gardens , Orchards and Folds,
or other small Inclosures, it is best to begin with the large open
Fields ; and if you chuse your mean Line may pass 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 Instance given for your Improvement) for it often happens,
by Reason of Dunghills , Ponds, Buildings, &c. you cannot
conveniently come at or to them to measure; but when you
have got the same between any two Perpendiculars, by taking
up the Off sets herein after explained, you’ll have them repre¬
sented in their proper Place.

Eleventhly, And although the Cautions and Directions to
young Practitioners now recited, seem to open a Sluice to Expla¬
nations peculiar to Field Practice, yet, nevertheless, all the

N 2 suc-



y8 GEODÆ31  A Improved.
succeeding Examples must he carefully considered, and duly re¬garded, otherwise the young Learner will find himself greatlydeficient when he comes to real Practice.

Thus , Having compleated the Dimensions, Remarks ot)Timber , Situation , Woods , Bogs, Hills, Rocks, Fountains,Moots and Marshes, with every other Material proper to be re¬marked or noticed ; the next Care will be to draw a fair Map ofthe Whole , according to the Directions laid down in the lastChapter, Part the firji.

Note, Here follows a few more Directions to young Prac¬titioners in the Fields, very necessary to be understood, concern¬ing the Boundaries of Land, and what Breadth is generally al¬lowed for Ditches , &c.

But here observe, AH Countries differ some little in these fol¬lowing Aiticles, and consequently the prevailing Law of Custommust take Place ; nevertheless, 1hope it will not be taken amissto lay down a few Directions whereby the young Learner may heenabled to use such discretionary Means as corresponds with thepeculiar Custom of each Place : In many Places the Surveyormeasures the Boundaries no farther (for their own Ease) thanwhere the Quicks are or should be planted : I'll admit this Rulewithin the Bounds very proper, otherwise very uncertain.

Of the Boundaries of Lund, and nhat Breadth is (cmmcidy ailoued
fir Ditches adjoining Communing, Sic.

First , When any Part os the. Estate you are to measure liescontiguous or adjoining to Forests, Commons, or waste Land,you must allow four Feet and a Half, or seven Links , for allDitches adjoining thereto ; and four Feet between Gentlemanand Gentleman.

Secondly, All Roads, whether private or public (Foot Pathsexcepted) should not be measured upon any Tenant who paysfor his Holding by the Acre. There is no Gentleman will in¬sist upon Payment from a Tenant for Land that is promilcously
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tshe Property of the Public : I look upon it as the most unreason¬
able Thing in Life,

A Tenant to pay sot what others pojsess!
srhe Case in Ireland)  which undoubtedly is owing to an Error in
the Judgment of the Surveyor. This Mistake, I imagine, has
hern first introduced in that Country through the Cheapness of
Land, perhaps some hundred Years ago, when good Land was
let at Eighteen pence or two Shillings an. Acre, so that the
King ’s Road (as they call it, though in Fact it is the poor Tenants
who pay for it)  passing through a Farm , could not amount to an
extraordinary Sum at so smalla Trifle per Acre ; but now a-davs,
as Land there  sets for between 20 and 30 Shillings, it would
be very hard upost a poor Tenant to find the Public a Road
which costs him yearly, perhaps, fix, eight, ten, or twelve
Pounds . I am positively certain, that if every Measurer in that
Country  would represent the Unreasonableness of the above
Custom to the Gentlemen who employ them, the same would
be immediately redressed, and that severe Practice would be
utterly abolished, to the gre^t Comfort and Satisfaction of the
poor Pains taking Tenant , who, perhaps, labours under the
heavy Burden of a Rnck-rent, and a helpless growing Family,
whole Prayers would undoubtedly attend every Surveyor by whose
interesting Means such Grievanpes tyere removed.

I would not be understood, that Roads should not be mea¬
sured : No , my Intention is foreign to any such Thing ; for I
would have them measured and mapped accurately, and returned
as such, and not as arable Land , (Ac.  which is too often theCafe.

Thirdly , When the Estate, or any Part thereof, is bounded
by a River or running Brook, measure no farther upon the
Tenant than to the Water Side ; but in your Map be careful
to represent the Brook, or River, as before-mentioned, (See the
ifth Section of this Chapter)  and half the Area thereof should be
returned with thp Roads, (Ac.  thus : Roads, Brooks, (Ac.  con¬
tains—

Fourthly , when the Boundaries are Stone, or Brick Walls,
measure no farther than the Outside thereof.
' Fifthly,
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Fifthly , ' tf a Turnpike -Road should pass through any Part of
the Estate, allow 30 Feet for the Breadth thereof, that is, mea¬
sure within five Yards of the Road’s Centre , unless the Fence en
either Side proves closer together , and then you must measure up
thereto.

Sixthly, If Moors, Marshes, Bogs, Heaths, Shallows, Pools
of Water , Shrubs or Rocks , belong to, and adjoin the Estate,
measure what is improveable first ; and if any of the rejected
Part will admit of Improvement , measure and return it as such ;
the Remainder should appear in your Map as unprofitable
Ground.

Seventhly, In the Map it will be proper to shew to whom the
Land belongs that surround the Estate ; which must likewise be
observed when taking up the Dimensions ; but if you should
happen to omit such necessary Remarks in the Field-Book, the
Tenant or Person who occupies the Estate can inform you, by
the Plan , where such and such a Gentleman ’s Land commences,
and also how far it continues, which you may accordingly enter
in your Plan as effectually as if you was directed by your Field
Notes . Many more useful Directions might herein be given
with regard to Mapping, but as they don’t relate to Field Prac¬
tice, I do rot think proper to recite them, although there are
Numbers in Great-Britain  that pretend to map, who are abso¬
lute Strangers to the Field Occurrences ; for the Surveyor draws
the Plan from his Dimensions, by which any Person skilled in
Drawing may form an accurate Map therefrom.

And lastly, of Balancing-Lines.—Having already observed that
those Lines were either real or imaginary, which some Practi¬
tioners grossly supposed to give and take equally ; however pro¬
bable or absurd this may seem to the unprejudiced Reader, I’ll
not pretend to determine, but shall appeal to the discretionary
Judgment os the Public.

Of Balancing-Lints in the Fields.

First , The Practitioner institutes these Lines to avoid some
Fatigue in chaining , i. e.  when a curved or circular Hedge or
Brook occurs in the Survey, he fixes upon a Place in or near the
Corner or Fence thereof ; and then (if not before) must have Re¬course



IOIGEODÆSIA  Improved.

course to his darling Assistant Estimation,  by fixing on a Place or
Object at the other End of the Fence , within or without the In¬
closure , as his judgmatical Eye directs ; and then supposes that if
a right Line was measured between these two Places, it would
cross the intercepting curvilineal Fence in such a Manner , that if
the excluded Land on the one Hand were accurately surveyed,it would be equal to the included Land on the other, to wit , the
Land this random Balancing-Line  measured which belonged t«
the adjaced Field : I would not be understood in this Place toaffirm, that all modern Practitioners are guilty of this abomi¬nable, this erroneous Practice ; but am afraid too many are.
However, this will readily be granted, When oncea Man 's Name
is up, he may lie in Bed,  comparatively speaking os those indulgentPractitioners.

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 Whiston's Survey,  you ’ll meet
with the Use and Application of this fictitious Line , designedlyillustrated, as I suppose, to prejudice the Unlearned.

Also, in the Works of our modern Mathematician , the famous
Mr . Hutton  very ingeniously recommends a Horse-hair to be ap¬
plied to >he irregular Bounds of an Inclosure when planned;
by which Means he (Mr. Hutton)  asserts, that the Eye can ac¬
curately determine the Equality of all such curvilineal Spaces.
I am very sorry that this Gentleman should trace not only the
Footsteps of others, but also flip into their Errors too. MySincerity to the Public hath induced, or rather prevailed on me
to point out this Sand-bank of Destruction, where undoubtlythousands were hitherto bewildered and lost.

Doubtless, the above Remarks will give some little Disgust to
those who have heretofore relied on the Authenticity of antientand modern Authors. I am not a little concerned that it proved
not the Lot of some abler Pen -man to explain the Consequencethat must unavoidably attend such guess Work ; however, I must
confess that all such are less blameable, than those Authors from
whence they learned.

CHAP.



102 GEODÆSlA  Improved.

CHAP . IV.

In this Chapter, and the three(uccecdings ones, 1 have
given plain easy Rules a?id Diredhons to meajure
’with the Chain only, and cajl up by the Pen , all
Manner of Inclosures ( though bounded with old
Brooks, curved or circular Hedges, Scc.) with a
full Description of not only the Earth 's Superficies,
but also Field Occurrences ; with both useful and
necessary Cautions to young Prablitioners therein.

Observation.

tt  N surveying of Land by the Help os an Instrument, the
I Surface of the Earth, though uneven, is considered asa

Plane : The Meridians (with regard thereto) are supposed to be
parallel ; but it being obvious to the naked Eye that the Super¬
ficies of the terraqueous Globe is both irregular and uneven ;
hence arises the chiefest Cause of a Disclose and a general Dis¬
cord, between the Northings and Southings, Eastings and West¬
ings, which too frequently attend the Practice of the Needle :
And yet where is the Practitioner that does not impute these Dif¬
ferences to either the Imperfection of the Needle, the Variation
of the Compass, or Incorrectness in Chaining , &c.  However,
in a proper Place in this Treatise , I shall endeavour to prove, that
the above-mentioned Differences proceed more from the Un-
evenness of the Earth ’s Surface, than any thing else, when Care
be taken in chaining, fs’r. and here shew plain and easy
Rules. First,
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To measure and find the Content ofi any regular Inclosure by the Chain
and Pen.

Having in the last Chapter observed, that my Intention was
to avoid all Prolixity , if possible, that I might thereby prepossess
the young Learner in Favour of so healthy and delightful a Study,
I come now to (hew and teach him how to measure with the Chain,
and cajl up with the Pen, the Dimensions of any regular Field,
that is to lay, to discover how many Acres, Roods and Perches,are contained therein. And first of

SQUARE P 1 £ L D S.
Though such arc seldom met with ; and if by Chance one

meets with an Inclosure, that is, a geometrical Square, yet there
is a Hazard in talcing the Dimensions thereof, and casting them
up according to that well-known Rule of multiplying the Side
into or by itself, and therefore I shall recommend a more satisfac¬
tory (though perhaps in this Cafe not so expeditious) a Method :
And that is, when you come to measurea Field that is supposed t*
be square, fix your Staff in a Corner thereof ; and if the two
next Sides are at right Angles, erect a Perpendicular on one Side,
leaving your Staff in the Corner standing ; and when you have
measured the Side, enter it down, and come back to your Staff;
then measure 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 Base or last measured Side) measure its Length
also: Now if the Base and each of the Perpendiculars be equal,
the Field is a true Square, other ways not. If square, you may
either multiply the Side by itself, or cast it up, as is taught in the.
second Problem of this Chapter.

PROS.  I.

Let it be required to find the Content of a square Piece of
Land,

N . B.  The superficial Figures in the four next succeeding
Chapters, represent Inclosures laid down by a Scale of 40 Statute
Poles, or IQ Chains to an Inch.

O Example
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Example.  I.

t Let the Figure ABCD , represent a square Piece of Land , I
demand the Content thereof in Statute Measure.

Here note , When the Dimensions of Land (taken by a four-
pols Chain ) are cast up, the Result is either square or half
square Chains, according as the following Rules direct. But if
the Dimensions were taken by a one Pole Chain, the Result
would be square or half square Poles ; and so of any other Di¬
mensions.

First , When you come into the Field ABCD , make for the
Corner A (though any Corner in the Field would answer the
seme End ) and there place your Crbss-StafF, by which the Side
AD will be found to stand or lie perpendicular to AB ; then
measure the Side AD , and you’ll find it to be 16 C . 82 L.
which enter as below ; comq back to the Staff, take it up, and
measure the Side AB, which you 'll find to be 16 C. 82 L . Also,
lastly, fix your Staff in the Corner B, and you’ll find that the
Side BC is likewise perpendicu ar to AB, which being chained,
will be found to agree with the former, viz• 16C . 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 Dimensions.
C. L.

At o - -- 16.82
At 16.82 - -- — 16,82

In Words thus expressed:

At the Beginning , that is, at no Length , it is the first Perpendi¬
cular AD = 16.82. And at the End of the Side AB = 16.82,
it is the second Perpendicular BC = 10.82. Now as the Sides
are equal, and the Angles equal also, it is therefore evident, by
the 46th Prop.  1 Euclid,  that it is a geometrical Square.

RULE.

16.82}  The Side multiplied by itself,
16.82

336+
13456

10092
1682

28.29124
+

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 cast up the Dimensions of
a square Piece of Land, is attended with no Sort of Difficulty,
provided the Dimensions be carefully taken : The Method of
working them is so easy, that I think a second Example would
be needless.

gives the Content.

A. R. P.
Answer 28 x 6|

O a F ROB.
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P R 0  B.  II.

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

Example.

Let<the rect-angular Figure ABDC, representa Piece of Land,
I demand' the Content thereof.

Q

« - ;-<
A«// , Fields of this Kind are eftner met with than the for¬

mer ; so that in measuring this, and all such like Inclosures, you
must proceed as you were taught in the last Problem ; and if you
find the Side AC and BD to be perpendicular to the Side AB,
and both,equal, you may. venture to use the old general Rule in
such Cases; to wit, the Length multiplied.by the Breadth, gives
the Content ; but to prevent any Doubts of it’s Regularity, fix
your Cross Staff" in the Point or Corner A, perpendicular, as
before directed, by which you’ll discover if the Side AB be at
right Angles to AC ; then chain the Side AC first; when done,
return to the Corner A, and chain AB also. In like Manner
you must examine if the Line or Side BD ; be likewise at right
Angles to AB, which you may know by the Help of yourCrosi-
Staff, chain BD also; and having found the Field rect-angular,
enter the Dimensions thereof, thus :

• C. L.
At o- a  9 .54. The first Perpendicular AC.
At 21.78, or Base- — 9.54 The second Perpendicular BD>

The
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The foregoing Dimensions more briefly entered thus:
o- 9 54

21.78- 9-54

This Method, I presume, is preferable to any other hitherto
published, as there is little or no Time lost in noting, down the
Dimensions ; and yet notwithstanding, the Field Notes are as
fully comprehended as if there were ever so much writing made
use of therein.

To find the Content of the above, or any such Figure , ob¬
serve this Rule.—Multiply the Length the Breadth, and the Pro¬
duct is the Content.

21.78
9-54

8712
10890

19602
-A . R . P.
20.77812 20 3 4 ’- Content.

4

3.11248
40

4.49920

This Problem is not much unlike the former, both in the Di¬
mensions and Work , and therefore it is quitc ûnnecessary to give
any more Examples. Seeing then, that the'iReport of such or
such a Field being square, should not have the least Influence upon
a Surveyor; and though any one Angle in a Field may appear
to contain 90 Degrees, yet, notwithstanding, the remaining
Angles may be either acute or obtuse; however, the Cross-
Staff will remove all seeming Doubts in regard to Angles therein;
and the Chain will . discover if the opposite Sides of an Inclosure
be equal.

Hence,
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Hence, if two equal and parallel Lines, or Sides of a Fields
as AD and AC, (fie Example the first)  or as AC and BD,
Example the second, be joined by two others, those are equal and
parallel also, by 33 Prep.  1 Euclid.

And, by the Corollaries derived from the 32d and 34th  Prop-
Euclid, ist Book,  it is manifest, that if one Angle in a Parallelo¬
gram be a right Angle, the remaining Angles arc right also ;
consequently the Areas of Squares or Rect -Angles (by the Rules
foregoing) are obtained. See first Definition, Euclid id Book, Scc.
wherein you’ll find rect-angular Parallelograms defined.

P R 0  B.  III.

Of Triangles.
Let it be required to find the Content of any plane triangular

Piece of Land.

Note,  the Area or Content of every Triangle , is equal to half
the Rectangle contained under the Bale and Perpendicular of the
fame ; that is, the Base multiplied by the Perpendicular, hall the
Product is the Content . There are several other Methods ol
finding the Area of Triangles , but this is sufficient for our
Purpose.

Example.

Suppose the Triangle ABC represents a Piece or Parcel or
Land, I demand the Content thereof.

c

Now , in order to measure this Triangle , begin at A, and
chain towards B ; when you come to n, that is, 9 Chains 24

Links,
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Links, upon the base Line, you’ll find by your Staff, that the
Perpendicular n C , will rise at the Point n, which you must
chain or measure ere you proceed farther , and you’ll find it to be
Li Chains, 36 Links; then return to, and measure 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
Base AB, that is to fay, those Arrows that you took up before
you engaged the Perpendicular ; and the Arrow* that belong to
the Perpendicular return to your Assistant at the End thereof:
When you come back to the Staff, retake the former Arrows, and
then proceed till you have chained to the End of the Base.

The Dimensions are thus entered :

Chains.
At o- -— 0.0

9.24 - 21.36
33 60 - ■ ■ - 00

See the Work.

The Base AB = 33 60
The Perpendicular nC — 21 36

20160
10080
ZZ6c>

6720

2)717.6960

35 .88480
4

3 53920
40

21.56800

Take half the Product, otherwise when you use a four-pole
Chain, multiply the Product by 8, and that last Product will be

square
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square Perches, which being divided by 40 and by 4, gives the
Content . See the following Examples.

Example  II.
Let the annexed Figure represent a triangular Piece of Land,

I demand the Content thereof.

Dimensions.

o ——> - — -0 .0
30.00- -- ——>—9 .12

9 12
3°-

273.608

40)21818.8

4)54 28

Answer 13 2 28 -̂

Example  III.
Let the following Figure represent a triangular Field, I demand

the Content thereof.

Dimensions
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Dimensions.
6 - O

19.05 - 18.46

18.46
19.05

9230
166140
1846

2)Z5>rb6zo

17 58315
4

2 33260
40

A. R. P. 13.30400
Answer 17 2 14*

I hope, that the placing the Dimensions of the two last Ex¬
amples upon their Bales and Perpendiculars respectively, will beP as
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as readily understood as if Letters were prefixed to each angular
Point or Corner , as in the first Example of this Problem.

Explanation in the Field, Example  II . *
First observe which of the Sides thereof appear to be longest,

which, when measured, you’ll find to be 30 Chains j but be
careful as you advance in chaining, to take up or measure the
Perpendicular thereto, equal to 9 Chains 12 Links, the parti¬
cular Place where it should be erected on the Base, you’ll find by
the Help of your Cross-Stair (as heretofore directed-,)  which when
measured, return to your Cross-StafF (leftJlaniing where the Per - 4
pendicular arose on the Base Line)  and then proceed till you have
measured to the End of the Base. But here note, if the Field
should be planned, the Dimensions must be entered thus:

o- o
12.- 9. I2
30 - 00

Otherwise it would be impossible to form an accurate Plan from
the Dimensions, as the Surveyor could not, with any Certainty,
pretend to erect the Perpendicular in the identical Place on the
Base where the same 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 Discretion
in this Particular j but in all other Cafes (as is hereafter taught)
you must be exceeding careful to note or enter down every
particular Place where you erect such Lines.

Note,  That any Side of a Triangle may be measured for its
Base, and erect a Perpendicular therefrom to the opposite or sub¬
tending Corner, and the Content of the Triangle will be equally
the same, as for Instance:

Suppose it were required to measure the Figure ABC , which
representsa triangular Field.

First,
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First-, then, chain the Side AB, and at the PointI erect the
Perpendicular IC, and enter it thus:

o - - - ii —o.oo
26.51 - 14.40

Set the Work.

26.51
19. 4

10604
2Z«54
2651

3)51.4294

25.7147
4

2.8588
40

34.3520
P L Vou’ll
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Secondly , Chain the Side bC , and Perpendicular » A, as

before, and set down the Dimensions thus :
C. C. A. R . ? .

The Content 25 2 34
o ■o o

23 .37 Perpendicular.

Thirdly , Chain the Side CA , also the Perpendicular m B , andenter the Dimensions thereof thus :

C . L. C.
-00 o
20 co

A. R . P.
Content , as above 25 2 34o

The Content of the foregoing Field , when the Side AB
is chained for the Base, is 25 2 34

BC chained , the Content is — — — 25 2 34
And the Side CA chained, the Content is — 25 2 34

Now , I hope the Learner is satisfied that it piatters not which
Side of a triangular hie Id he chains tor a base Line , always remem¬
bering to raise a Perpendicular thereon, that shall fall into the
subtending Corner directly. However , I would recommend to the
Practitioner , always to measure the longest Side of any such
Field , as the Work is performed with less Trouble , and the
Place where the Perpendicular should rife sooner discovered cwr
found, though the contrary has been approved of, and recom¬
mended to the Public notwithstanding.

P R O B.  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 such Fields , when the Hedges are straight, I would only
recommend two Methods to survey the same ; but in this Pro¬
blem can only mention or shew one ; however , my Reader,
sit all have the other before I close this Chapter ; and in the mean
'l ime I’ll venture to assure him, that it is preferable to this, since

it
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ji is done with less Trouble and as correctly as the common Way;
but we are not come to that yet.

The common Way then , of measuring a Field of four un¬
equal Sides, is by measuring or chain!ng from any one Corner to the
opposite one, which divides the Field into two Triangles : And
in chaining this Line ('generally called the Diagonal) you must
erect Perpendiculars severally to the other Corners of the Field,
as taught in the last Problem ; so that as the Diagonal js ’a Base-
Line common to both Perpendiculars, you may add the Perpen¬
diculars together, and multiplying their Sum by the Diagonal, half
the Product is the Content.

Example.

Let the Trapezium ABCD , represent a four-sided Field, I
demand the Content thereof.

Now to measure the above Field by this common Method, be¬
gin at the Corner A, and chain to the opposite Corner , namely,
C ; and as you proceed you’ll find (as before taught ) the Perpen¬
dicular D to rife first, which measure and enter as below ; and
where the Perpendicular arises, measure it also, always remem¬
bering to leave the diagonal Arrows with the Staff standing where
you find the Perpendicular to rise, which will help you to dis¬
cover where the last Arrow in the Diagonal or Base Line sticks;
as also the Arrows that belong to that Line, which must not be
mixt with the perpendicular Arrows ; (otherways a Mistake may

ensue)
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ensue) retake the diagonal Arrows and Staff ; come up to the
standing Arrow, and then proceed; in like Manner yoiT must
find the other Perpendicular ; return and chain the Line to
the End or Corner C, which you’ll find to be 23 Chains 12 Links.

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

The above Dimensions should be entered in the Field-Book,
thus:

At o- it is- 4.45 the first Perpendicular.
23*12 - 12.10 the second Perpendicular.

Note also,  If the above Trapezium was to be planned, it must
be thus entered:

t
d - -- 0.0
14.0 - 4.45 Left -hand Perpendicular.
15.35- I2 . IO Right-hand ditto.
23.12- - 00 the Corner or End.

According to the foregoing Rule , add7 4 .45
the Perpendiculars — — — J 12.10

the Sum 16.55
And multiply by the Diagonal 23.12

33 10
i6 55

49b5
33 IQ  .

2)382.6360

Half the Product is — 19)1.3180 Acres.
4

.52720
40

21.08800
And
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a . R . P.

And the Content , as appears by the Work , is 19 o 21
The remaining Pecimals are insignificant.

P R O B.  V.

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

SCHOLIUM.
The Area of every such Figure , is equal to half the Rect¬

angle contained under the Perpendicular, and the Sum of the
parallel Sides.

Example.
Let the Figure MLNO represent a Field bounded by four un¬

equal Sides, containing two adjacent right Angles, viz.  the
Angle M , and the Angle L, I demand the Content thereof.

First, By the Cross-Stalk you’ll find the Line MO to be per¬
pendicular to ML , which measure and enter down thus:

At the Beginning, that is, at no Length, it is the first Perpen¬
dicular MO = 7.00 Chains ; then chain the Base ML , and the
Side LN , which you’ll find to be perpendicular to ML also, and
enter the Dimensions as before directed, thus:

C.
o- 7.0 or MO.
22.5 - 15 o or LN.

AT

R

L,

A
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A gtntral Rule to find theG.ntent of all such geometrical Figurt
Multiply the Base by the Semi-Sum. to wit, half the Sum o*

the Perpendiculars, and the Product is the Content.

Otherwise, the Base multiplied by the Sum of the Perpendi¬
culars, half the Product is the Content ; I would recommend th*
latter for its Expedition in this new Meth<d.

See the Work both Ways.

First Method:
First Perpendicular — 7
Second ditto — = 15

2)22.

Half the Sum — 11
The Base — — 22.5

The Product 247 5 Answer/

Second Method:
C.

The fitst Perpendicular == 7
The second ditto — *5

Sum of the Perpendiculars 22
The Base - - — 22.5

no
44

44

2)495 .0

247.5 the Content,
which if square Chains, that is, the Dimensions being taken by
a four-pole Chain , the Product, as above, is 247.5 square Chains,
which divided by 10, quotes 24 Acres 3 Roods -- 24.75.

Obser.
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Ob s e rvation.

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

The foregoing Figure demonstrated by Numbers, &c.

Draw the Line OR , parallel to ML, - 31st Euclid, Bookl.
LR being equal to MO . Hence the Area of the Rect-angle
MLRO , is 157.5 square Chains, by Problem  II . Chapter  IV,
being contained under the less Perpendicular and Base Line, viz.
7 x 22 .5 = 157.5. And 7— 15 — 8 — RN , the Perpen¬
dicular to the Triangle ORN , whose Area (by Problem the 3d,
Chapter the 4th ) is 90 square Chains , found by multiplying
half the Perpendicular RN --- 4 into the Base thus : 4 x 22 .5
--- 90, which being added to the Area of the Rect -anglc ML
RO — 157.5, the Sum will be 247.5 square Chains equal to 24
Acres, 3 Roods, as before.
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Construction.

N

_ L

1 II 11 J. IUUUWW JJIT W «liU »*»i*** . . . & «. - T - _

MO , and OS equal to LN join SQ^ Hence the four-sided Fi¬
gure MLNO , is equal to the four-sided Figure ONQS ; for see¬
ing that LN is equal to OS, and NQ _equal to MO , by Construc¬
tion : Also ML equal to SQ., and the Line ON being common
mon to both , it is likewise manifest, that the Angle OML , is
equal to the Angles MLN ; and if one Angle in a Parallelo¬
gram be a right Angle, the remaining Angles are right also;
consequently the four Angles M, L, Q_, S, are equal the one
to the other , each being a right Angle.

Hence the Area of the Rect-angle MLQS , is comprehended
under the Base ML ; and the Sum of the Perpendiculars, to wit,
MO and LN equal by the Construction to LQ , which appears
to be double in Area to the Figure proposed, namely MLNO.

I hope the above demonstrated Explanations on the foregoing
Figure (with regard to the Rect -angle contained under the Base
and Sum of the Perpendiculars) are evidently manifest to every
Capacity ; but that nothing may be wanting herein to clear up
this useful Problem for the Benefit of the ingenious Learner, I

shall beg Leave to introduce another Method of proving the
fame. Demon-
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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. Seeing that MO and QN are equal, and also the Line
LN , will coincide with the Line OS, hence, if any quadrilateral
Figure corresponds in every Respect with another , viz.  when the
respective angular Points are applied, and the several Sides coin-
cid respectively; those Figures are equal one to the other. For
it is granted by the 8th Axiom, I Euclid,  that Things which
mutually agree, are equal the one to the other. Forasmuch then
as the whole Rect-angle MLQS is contained under the Sum of
the Perpendiculars and their intermediate Distance : I fay it is
not only equal to the two Figures MLNO , and ONQS , by the
19th Axiom, 1 Euclid,  but also double to either one ; conse¬
quently halt the Rect-angle contained under the Perpendicular*
and the intercepting Base Line is equal to the Area of all such
like quadrilateral Figures, to wit , The Base multiplied by the
Sum of the Perpendiculars, half the Product is the Content
Q , E, D.

I must here beg Pardon for trespassing so very long (in this
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 indispensible Duty to be very particulartherein.

Q 2 C H A 1\
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CHAP . V.

Containing plain and easy Rules to measure with the

Chain, and by the Pen to cajl up the Dimensions of

all Manner of Inclosures that are bounded by right-

lined though irregular Hedges.

Definition.

Any Field comprehended under more than four Sides may,

wirh great Propriety be understood by the Term Polygon.

H Aving in the foregoing Chapter explained and defined all
such Fields as are contained under three or four Sides or

Hedges, with suitable Directions how to measure and know the
Contents of the same, I come, in the next Place, to treat of Fields

containing more than four, by some called irregular Polygons or

Polygrams, but in thegeometrical Definitions of thisTreatife , term’d

multilateral or multangular Figures, I have no Objections to the

Propriety of the above Appellations, since Names are but distin¬

guishing Characteristics (for the Rose will smell as sweet by any

ether Name.)

And as I have endeavoured to avoid, hitherto, every Thing

that does not immediately relate to Field Practice, I therefore

hope to be excused in not giving particular Rules concerning re¬

gular Polygons, as they are called: Those Figures are innumerable,
being formed by any Number of equal Chord-Lines conjoined
in a Circle. They are never met with in practical surveying, un¬

less in some Gentleman ’s Garden , where Surveyors are seldom

employed ; and though they are, Dimensions may be taken

therein of the most regular or irregular Figure , without respect¬

ing the same as a Polygon, which are particularized by signi¬
ficant
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sicant Names , according to the Number of Sides that are therein:
For Instance, a regular Pentagon contains five equal Sides, and
as many equal Angles ; a Hexagon contains six equal Sides, tsfc.
a Heptagon seven; an Octagon eight ; aNonagon nine ; a De¬
cagon ten ; an Dodecagon eleven ; and a Duodccagon twelve.
So that in measuring any of those Figures with a Chain , the
foregoing Method of reducing the fame into Triangles and Tra¬
peziums, whereby the Area may be obtained, is sufficient to be
understood ; and therefore it would be great Prolixity to re¬
commend Pules for finding the Content of all such Figures which
more properly belongs to another Branch. Though I must con¬
fess, that both ancient and modern Authors have made it their
particular Care to treat with great Circumspection and Formality
upon not only Polygons, but Circles, Segments of Circles, and
Ellipsis’s also, cum multi: aliis,  as if such geometrical Figures fre¬
quently occured in Field Practice : But let me appeal to the
modern Practitioners,  whether they, during the whole Course
of their Practice, ever met with any such ? If not, consequently it
is unnecessary to recite any Rules relating thereto, seeing the same,
in this Place, would be looked upon as Tautology in a very great
Degree.

Secondly, To measure an Inclosure of any Number of Sides
more than four, whether a Pentagonal, Hexagonal, or other
Form , to wit, of five, six, seven, eight, or more unequal Sides,
the fame may be performed by diagonal and perpendicular Lines,
without having Respect to the Equality of the Angles in the
Field : To effect which, you are, as before directed, to begin at
some Corner thereof, always remembering to leave a Mark at
the Place of starting, if it be nototherways remarkable by either
House, Tree , Gate , Style, &c.  and from thence proceed to take
up the same in Triangles or Trapeziums , which ever appear
most convenient (provided the Hedges be straight, otherways
they must be straightened by measuring a Base Line near the
said curved Hedge, and erect 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 respectively by the Pen, and not by Scale
and Dividers, (the general Method hitherto made use of by Prac¬
titioners ) which Method is most certainly attended with the
unavoidable Error* of Estimation ; for, as th«Truth of proceed¬

ing
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ing by Scale and Dividers , to know the Area of an Inclosure,
depends upon the Niceness of EJIimation, it therefore greatly
behoveth every one that thus calls up his Dimensions , to be
particularly careful and very circumspect in such random Work.
However , as measuring by Scale and Dividers is allowed (by the
best Judges ) to be productive of many different Answers when
planned from sundry Scales , ( the Result being undeniably false
or uncertain ). Hence the Necessity of exploding such Practice , is
absolutely necessary, when , instead thereof, here is recommend¬
ed a correct and expeditious Method performed by the Pen , and
consequently freed from the apparent, the unavoidable Errors or
Estimation,  which you’ll find in the following Chapters.

Thirdly , In planning or mapping, some may have a De -,
fire to take severally the Quantity of the interposing Angles
made by every two adjacent Sides in a Field , in this Case
you are always to measure regularly round the Field both Sides
and Angles , thus : If the Field ’s Superficies be horizontal , you
must place in the Corner where you intend your first angular
Point to be, one of your Arrows or measuring Pins perpendicular,
and from thence measure two Chains in a right Line with the
Mark that you intend to go first to by the Hedge Side ; and at
the End of the said two Chains stick down another Pin ; in like
Manner measure two Chains in a right Line with your last Sta¬
tion , or the Hedge which you are to measure last, and there place
another measuring Pin likewise , which must be always entered in
your Field Book , as hereafter directed ; then the nearest Dis¬
tance between these two measuring Pins being measured exactly
in Chains , Links and Inches , and nearer if possible, this last
Line is a Chord-line to the Angle sought, and must be accord¬
ingly noted down in your Field Book ere you proceed to measure
the Length of the next Side or Hedge . Thus shall you proceed
in measuring the intercepting Angles , and the Length of each
Side respectively, until you have surrounded and com pleated the
Field . The particular Manner of effecting the same, will be
met with in its peculiar or proper Place in this Chapter,
which see.

Observation.

Note, If you are unacquainted with the second Part of this
Book , the Content * of those Fields which you measure (as above

directed)
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directed) by Sides or Lines and Angles, cannot easily be obtained
by the Pen, and therefore you must reduce the fame to Trian¬
gles and Trapeziums in the Field , and measure them accordingly,
which is attended with a great Deal of unnecessary Trouble.

Note also, As you are measuring the Length of the Sides in a
Field, ar.d the Fence being curved or circular, you must take up
the fame as directed in Chapter the 6th (which fee) and thus
enter the Off set:

An Off . Right or Left -hand — (according as you shall think
proper to go round the Field, for it is not material whether you
leave the Fence on the Right or Left-hand) first, second, or
third Side, JsV.

PROBLEM  I.

Os irregular Fields, consisting os any Number of Sides and Angles.

How to measure and cast up by the Pen, any Close or Field
whose Sides and Angles are both many and irregular.

RULE.

Reduce the Field to Trapeziums and Triangles , and measure
each separately ; cast up the several Dimensions thereof, and
collect their relpective Areas, the Sum of which is the superfi¬cial Content of the Field.

Example  I.
Admit a Field consisting of 7 unequal Sides, viz.  MNOPO

RS, whole Dimensions in Chains and Links are as follow, to
know the superficial Content is required.

InÆ isLProblem my ^ -der might have been taught two diffe¬
rent Methods of measuring all such-like irregular Fields, viz*

First, By Triangles and Trapeziums.
Secondly, By Sides and Angles

But
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But this last Method is more properly adapted to mapping, and
shall be introduced in its proper Place.

Observation.

1. As Surveying admits of an unlimitted Variety of Figures, it
is therefore necessary to observe, that any multilateral Figure of
what Number of Sides soever, the same may be divided into a
Number of Triangles less by two than there are Sides in the
Figure , and consequently requires so many Diagonals less by
three than the Number ot Sides are.

For Instance, a five-sided Figure will have 2 Trapeziums
and 3 Triangles ; a six-sided, 3 Trapeziums and 4 Triangles}
a seven-sided, 4 Trapeziums and 5 Triangles , £sV. Hence it is,
that two being taken from the Number of Sides the Field con¬
tains, the Number of Triangles therein remains. And likewise
3 being taken from the same Number of Sides, the Remainder
will always be equal to the Number of Diagonals or cross Lines
therein contained.

2. In measuring in a Field by Diagonals, &c.  it is requisite to
chuse the longest Base Line , or Diagonal , for they are not only
soonest measured, but left liable to Error ; for the longer the
Base Line of a t riangle is, the more abtuse the subtending An¬
gle will be, and less subject to Mistake, since the Perpendicular
is shorter, and the Place it should rise much readier found ; but,
on the contrary , the more remote that Angle is which subtends
the Base, there is more Difficulty in obtaining the identical Place
where the Perpendicular should rise, and the less Certainty , which
every Practitioner can testify ; and if you be but one Yard wide
of the true Place, you’ll certainly make the Land more than
it is.

3. It is likewise remarkable , in practical Surveying, that a
Field or Parcel of Ground (encompassed by Hedges) being never
so often measured, will always differ somewhat (more or less) in
the Result, for these two Reasons:

1. If any one Practitioner should go nearer the Boundaries
than another , or sink a Link deeper (as we phrase it) his Dimen¬

sion;
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sions Will of course be greater than the other ; hence » small
Difference may arise.

2. The Chain, in taking Lengths , saV. may, more or less,
(though ever so little ) deviate from a stralyht Line to the Right
or Left-hand ; and otherwise by the Unevenness of the Earth ’s
Surface, may be more or less contracted , fftc.  However , these
Differences (with Care in chaining ) prove so insignificantly1,
small that they are seldom regarded.

These Remarks considered as an essential Preparative to Field
Practice, let us then proceed to work the foregoing Examples,
the Dimensions thereof are as follow.

Dimtnsiorts.
The Trapezium MQRS.

1704.48 C . L.
o- 4-4$
20.10 ■■■ ■ '—6. 15

The Triangle MNQj
262 4

0 - -- -- -- o
16.0

The Trapezium NOPQ.
1919-8

2 .0 $
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Trapezium MQRS.
ist Perpendicular 4 45

2d Perpendiculars 6 .15

Sum of the Perpendicular 10.60
The Diagonal 20 .10

10600 H
2,idoo

The double Area " 213.6600
8.

Poles 1704 .48

Trapezium
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The Triangle MNQ_
Perpendicular 2.0516.

1230
203

32.80
8.

262.40

Trapezium NOPQ
ift Perpendicular 2-3
2d ditto — — 12.2

I4 .5
Diagonal — 16.55

725
725

870
145

2ZY-Y75
8

1919.800

Trapeziums 1 , 7° 4*48^ J 1919.8
Triangle MNQ _ 262.4

410)38816.68

4 )97 6.68

24 1 6 .63

R 2 The
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The foregoing Figure (which represents a multilateral Field)
is thus surveyed:

First, Enter the Field at the Corner M, (though at any other
would answer the same Purpose) ; but remember, as before ob¬
served, always to leave a Mark of Paper at the Place of starting,
and then take up the Trapezium MQRS , as vou were taught in
Problem the 4th , Chapter IV , and enter the Dimensions accord¬
ingly.

Secondly, Come to the Corner at Q_, chain the Line QM,
and, by the Directions in Problem 3d, Chapter IV, measure the
Triangle MNQ _, whose Dimensions must be entered also.

Lastly, Measure the Trapezium NOPQ _, as above, which
enter in your Field-Book, and then you have compleated your
Dimensions.

Nott)  If any Part of the Boundaries should be curved or cir¬
cular , you have Directions in Chapter VII to measure the same :
And if the Hedge be irregularly right-lined, to wit , neither
Curved nor circular , you ’ll meet with Directions in the following
Example to measure and cast up the same; but be careful always
to observe those laid do\vp for the Benefit of young Practi¬
tioners.

Thus , Reader, may any Field be measured by Triangles and
Trapeziums , provided the Hedges thereof be straight. But here
note, when you propose to measure any such multilateral or many-
sided Field by Triangles , is'c.  fee that you omit not (as you ad¬
vance ) to leave Marks of  white Paper at those angular Points
which you have surveyed, otherwise you’ll probably commit a
Mistake by measuring some Part thereof twice over, or perhaps
make some Omission therein, whereof the Consequence will be
equally bad.

I shall, in the next Example, introduce a right -line Off-set,
wherein I propose to give plain and easy Rules to find the true
Content thereof, with some comparative Remarks between this
and the Method hitherto used in casting up Off-lets by the Pen :
But here, gentle Reader, mistake we nor, when I fay Off-scts

being



J3 !GEODÆSIA  Improved.

being cast up by the Pen, you’ll fay, perhaps, all Land that is
surveyed is most certainly cast up thereby in some Respect. I’ll
grant it, the Pen is an useful Instrument in all Sciences; but mark
how it is, and has been generally used by old Practitioners in
surveying.

First then, when the Field’s Dimensions are noted down,
before the Content thereof (by the common Method) can be ob¬
tained , provided it be any how irregular, so that it cannot totally
be taken up in Triangles or Trapeziums , those Dimensions must
be plann’d on Paper by Scale and Dividers ; and is any of the
Sides prove irregularly curved, our modern Authors recommend
a Hair to be laid upon the curved Part, to point (out a balancing
Line , to wit , a Line that (they suppose) will give and take
equally ; but alas ! where is that Eye ? where is the Mathe¬
matician that can attest or prove such Estimation? I must
confess 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 same; how alasurd such an Opinion
or bigotted Notion will appear, I’ll not pretend to say, but suf¬
fer me to ask this Question : Has not any Man the same Privi¬
lege of guessing in the Field, that another may have of guessing
in his Chamber ? He certainly has. Now when these supposed
balancing Lines are drawn, the Field is thereby reduced on Paper
so that it may be (as they imagine)  measured by Triangles , and then,
but not before, the Pen is engaged to cast the fame up, which at
best is but random Work . Indeed I am afraid this erroneous Practice
is too much used by many of our modern Practitioners, who are
more excusable, as nothing has appeared before in print to cor*
rect this unwarrantable Practice. There is another Method of
casting up Off-fets, which is actually performed by the Pen,
viz.  the Sum of the Perpendicularsdivided by the Number there¬
of for a Mean ; but this is as palpable as the balancing Linej
which will evidently appear in the two succeeding Examples.

Example  II,

Let the following Figure represent the Side of a large Field,
being a right-lined Off-sct, I demand the Content thereof.

IW *-
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Dimensions.
No. c. C . L.

* 2.31
4.17

3 3’ I 'i“
4
5 — 30.28-

•54-
-4 .86

In order to measure this Off set, place yourself at a, anc
fix upon a Mark in the opposite Hedge at h, then measure the
'Perpendicular a i, and note it down as hereafter taught, re¬
turn to the Pdint a, and, as you are chaining the base Line ah,
take up the several Perpendicularsbk, c s, g m and h o, by the Help
of your Cross-staff, and enter the fame in your Field-Book :
Observe to enter not only the Length of each Perpendicular, but
also the particular Place on the base Line where each was erected,
as appears in the above Dimensions.

Note,  the Reason of the foregoing Off-set being so broad, is
owing to a large Pit, and a small Plantation on the Left, near the
End of the base Line, which prevedt the Measurer coming any
nearer the Hedge.

To find the true Area by the Pen  of all. Off sets thus taken up,
observe this general

RULE.

Multiply the Sum of every two adjacent Perpendiculars, by the
‘intermediate Distance upon the base Line, and half the Product
is the.Content.
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A/afr, The intermediate Distance upon a base Line, is found

by subducting the foregoing Length or Distance from the follow¬
ing ; for Instance, if it were required to know the intermediate
Distance between the third and fourth Perpendiculars in this
Example.

First, The third Perpendicular rises on the base Line at 3
Chains ; and the fourth ditto, rises at 25 Chains, that is to fay,
25 Chains from the Beginning at a : Then fay 3 from 25, and
22 remains for the intermediate Distance between the third and
fourth Perpendicu'ars ; and in like Manner proceed to find the
intermediate Distance between every two adjacent Perpendicu¬
lars in any Off-fet whatever.

See the TVark.

ad } Perpendiculars _ | Perpendiculars
— 4-*7
— 1.12

Their Sum ——- 6.48
Intermediate Distance - 1.

Their Sum — ■- 5.19
Intermediate Distance - 2.

6.48 10.58

^ { Perpendiculars “ 5th 1 >̂erPen ^' cu'ar*
- -54
- 4 86

Their Sum - - 1.66
Intermediate Distance - 22

Their Sum - 5 40
Intermediate Distance 5 28

33*
33*

4320
1080

2700
36.52

28.5120

t -r-
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1 - 6.481
2 - 10.58 The several Products col*
3 - 36.52 j lected.
4 - 28 5J

The Sum 2)82.09 which being thus divided by 2

41.045 quotes 41 square Chains, (ssc.
4 equal to 4Acres, 16 Perches

- and a half, or nearly three
.4180 Quarters of a Perch.

40.

16.7200

Of the Proof of this Method.

Every Whole being equal to all its Parts taken together:
Hence the Area's of the several quadrilateral Figures, viz.
a bki -f befk -fcgmf *t - ghom =» ahomf
k i c equal to 4 Acres, O Roods, 16 | Perches. Now, ac¬
cording to the old Method of casting up Off-scts by the Pen
already observed, you’ll find the Content of the foregoing Ex¬
ample to vary or differ extremely from what it should be.
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See the Work according to the old Method

1
2

3
4
5

Perpendiculars.
— 2 .ZI
— 4-*7
— 1 . 12

— o 54
4.86.

The Perpendiculars in
the foregoing Ex¬
ample summed up.

5)13.00

The supposed Mean 2.6
The Base Line 30.28

20 8
7852

A. R. P.
Answer 7.8728 square Chains, equal to 7 3 19!

4. The Off -set con- 1
——- tains no mere as J- than 4 0

. 3-49 *2 per other Side, 3 -- —
40 being too much by 3 3 3

- What an Error in about4 Acres of
19.6480 Land ! nearly as much again.

^!< Now to convince the incredulous Reader (provided this
..Treatise should ever meet with any such, I’ll beg Leave to
give an Example wherein this old Method of catting up Di¬
mensions will render an Off set almost as much short 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 malting such
Reflections upon the Occasion as shall seem good or meet unco
him.

s Example
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ExampU.  III,
Let the following Figure represent an Off set in ihe Side of  a

Field , I demand the Content thereof.

laftiifrjanii

uiaUbJttb.

Dimensions of the above OfF-set.
C.

At o — 0.25
2.0 - .55
4 .0— 4.10
18.0 - 3.65
25.0 - 3 40

26.30—— .- .35

See the Work.
.8 4.65 775 7.05 375 1.602. 2. 14. 7- 1 3 9-3°■11 ~ ' — 108.501.6 9-3° 31.00 49 35 1125 49-35

77-5 375 .87

108.50 4.875 2)173.62

Acres 8.68 k
4

2.724
40

28.960

The
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The old Method:

6)12.30

Mean Breadth — 2.05
Length — — 2630

6x50
1230
410

Acres 5.39150
4-

1.56600
40.

22.64000

A. R . P.
The true  Content of this Off -set is — 8 2 29
And by the old Method  it is — — 51 22^

being too little by — 3 x 6^

prom hence, hind Reader, you may infer, that the Incorrect¬
ness of the old Method, is not only certain, but unavoidable
also, beyond all Manner of Dispute.

Observation.

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

And that it is, almost impossible (if this new Method be right)
there can be such Difference in so small a Compass as 4 Acres.
Now , to remove Suggestions of this Kind , I must, (in Vindi¬
cation of the Truth ) implore the Favour of all such ( for their

S % owa

1
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own Good ) to return to Problem the 5th in Chapter IV , and
strictly consider the fame.

Some there are, no doubt, being prepossessed in Favour of the
old, wi.l, at first Ssoht of the aforesaid Difference (in Example
the first)  condemn the new, especially the Gentleman of a small
Dilate, faying, Away with it , away with it / mine was always
accounted so much ; and if it wqs now measured by this Method,
doubtless I should lose near one halt of it.

If this Book should ever fall into the Hands of such hasty in¬
considerate Gentlemen , let me once more in treat them to ex¬
amine and ponder over Problem the 5th before mentioned ; and
when th, y have well considered the Purport thereof, they may
then proceed to the second Example, wherein they will meet
with something that will, undoubtedly, eradicate their Chagrine,
and at the same Time afford them an Opportunity of changing
their Sentiments.

And then , with jreafer Reason, they may reflect on their Es¬
tates, laving, “ Mine we e measured and mapped such a Time,
when the 0I4 Method was universally practised, which now ap¬
pears in the most gl ''my, unfavourable, and worst of Colours.’’
What ! to make an Uss-let in a I old-fide near 8 Acres, that
sh u .,1 he but 4 A. o R tt >2- P ! without Dispute, :f the whole
Field was miaoued , the Mistake would be very considerable.

And again, to measure another Off set in a Field, to only
5 Arm , 1 Rood and 6 I- Pt .cht , that should be 8 Acres,
2 Roods, and 29 Perches Well may old Practi,toners disagree
in their Measurement, their Method being so incorrect.

However, though I have rendered the Errors in the two fore¬
going Examples not only considerably great, but likewise made
it appear, that the old Method is as liable to make an Inclosure
too much, as too little ; yet, notwithstanding, I would not seem
thereby to indicate, that the Errors in general (which of Course
must appertain to such Proceedings) are always so extraordinary ;
No , n<», my Business is to point cut the Mistakes its liable to ;
and also to convince my Readers, that there is no Certainty
in, nor depending upon the Truth of such Work . And there-
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fore I flatter myself that I am intitled to the Favour of the candid
Reader’s good Opinion in behalf of this Treatise, as it claims
the Preference to all others for Truth , Correctness, and Ex¬
pedition.

Note,  In all the following Examples, in this first Part, I shall
enter the Content of each Off -set at the Top of the Dimen¬
sions in Perches, except the next Example, and (hall leave the
rest for the Learner’s Practice.

Note also,  Instead of taking half the Product of the OfF-fet
in square Chains, as heretofore taught , multiply the Sum of
your Products by 8, and place that Product at the Top of the
Off-set to which it belongs: And when you have cast up all the
Dimensions belonging to the Field, collect the several Pro¬
ducts, and divide that Sum by 160, otherwise by 40, and by 4,
and the Quotient will strew the Area in Acres, Roods and
Perches.

CHAP,
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$88888888888888888888888888888 $

CHAP.

To measure and find the true Content of any Inclo¬
sure, whose Bounds are comprehended wider irregular
right -lined Hedges.

O Bserve the Directions laid down in the three foregoingChapters, and then you may measure the proposed Field
either in Triangles , Trapeziums , Rect-angles, ftfe. as you shall
think most convenient ; but always remember, wherever you
begin to measure, leave or place some conspicuous Mark, as
Paper, white Linen , Cloth, Handkerchief , &c. Here note,
your first Care must be to go straight to the Fence, by taking up
the Off-sets as already directed, and afterwards proceed as above.
But if the Superficies thereof be very uneven or hilly, so that
you cannot possibly behold the Boundaries of the fame from any
one Place, nor the Marks which you may have therein placed
or set up, when the right-lined Off-sets were taken ; in all such
Cafes, first measure what you can conveniently see on any Side
of the Hill or Mountain ; which , when done, you may, per¬
haps, measure the Remainder in one Figure, if you can behold
the Marks ' prefixed when the Off sets were measured, otherwise
you are not confined to one or more.

Most Surveyors, when they have measured a mountainous
or hilly Field, return the Foundation * thereof for the Su¬
perficial Area, alledging, at the same Time , that no more
Trees , Corn , &c. can be planted upon a Hill or Dale than if
the same Space were horizontal , and confined to the same

* The Foundation of a Hill is horizontally parallel to the adjoin¬
ing Valley.

Foun-
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Foundation ; I’ll readily grant the Justness of this Observation
with regard to Plantations ; but Grafs being of another Quality,
very seldom hath one Blade in a thousand vertical. I hope it
will be as readily granted, that (as the spontaneous Production of
Vegetables respects not one particular Position, as some grow up,
some down, and some parallel to the Horizon , &c.) arable
Hills or Dales should be measured, and the superficial Content
thereof returned. In Part the second I have been something
more particular upon this Head, which fee.

Example.

Let it be required to measure and cast up the Content of the
following Figure , which represents an Inclosure comprehended
under unequal, though many right -line Sides.

The

1
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The Dimensions.
; t .11 I >
North Off-fet, Left -hand.

441 .4
Q- - - -- O
5.4O - 3
9 80 - .40
12,25 - 3 .2O
17. - O

East Off-sct, Left -hand.

464.
0- o
.70 -z.
4 .50 A

0

South Off-set, Left-hand.

0—
6 20

-0
4 .50

IO.4O 2.70

20 .55-
3-4°

— — —0

West Off -set, Left -hand.

209 .1
w - -- -V
y
12.70 2.90
1 V .20

17.70—
- ■ - - 30
-0

Trapezium.

4000 .4
00 - 0.0
7.70 - L.H. - 7.bo
790 - R . H. - 16.10
21. 10 - 0 o

Directions to take the Dimensionsof this Field.

First, Fix a Mark at I , in the Weft Side of the Field , and
then begin with, and take up the North Off -set, by chaining
the base Line I m ; and when you come to the klace », set up a
Mark or Stake, hut he careful to take up the Perpendiculars that

arise



GEQDÆSIA  Improved . 143

arise from this Base to the subtending Corners . When you have
chained as far as m,  you may perceive two of the Fast Corner*
of the Field to lie in a right Line with the Place m,  there leavea
Mark or Stake standing, to which Place return after you have
finished this Off set.

Secondly, straighten the East Side thereof, which you may do
by fixing upon a Mark in the South Side of the Field at b : But
here note, If there is nothing remarkable in the Hedge at or near
that Place, you may send your Chain man to fix or set up a
Mark thereat, otherwise, if you can perceive a Tree , House, or
any other Thing remarkable and immoveable, behind, and in a
right Line with the two Corners (already mentioned)  in the East
Side, though at a Mile or ten Miles Distance, by fixing upon
the fame as a Mark of Direction , (in this and all other Cases of
the Kind)  will prove as estectual as if a Mark was actually set up
at b, and will save not only a deal of "t rouble, but also enable
you to proceed with greater Expedition , having taken up the East
Off-set as you chained the bale Line m b, by raising Perpendicu¬
lars to the subtending Corners. See the DimensionsE . Off. L.H.

Thirdly , As the South Side is likewise irregular, chain from b
to the Corner c, and measure the South Off-fct also} but forget
not to leave a Mark in the Hedge at b.

Fourthly , Straighten the West Side by chaining from the
Corner c, to the Mark left standing at n : And as there is no
Off-set upon this last base Line till you have measured to o, to
wit, 9 Chains from c : Thus at o - O,
and at 9.- o also; (See the Dimensions,
W. Off, L . H .) and proceed as before till you have finished the
same ; then is the Body of this irregular Field reduced to four
unequal Sides, which measure as you were directed in Problem
the 4th , Chap. IVL

Lastly, having finished the West Off-set at n, chain the
Mark at b, for a diagonal Line , to the Trapezium n m 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 fav, the
Place where they should be raised, name'y, at 7 Chains, 70
Links upon the base Line at g ; a Perpendicular will fall into,

T or
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•r upon the Mark at m, which being measured, return to your
Staff, and 20 Links farther , upon the fame Chain-line, another
Perpendicular must be likewise raised to the Corner or Mark left
in the Hedge at c, which being measured and entered (as already
directed)  return to the Staff, and finish the diagonal Line n b,
then are your Dimensions compleated, and the Field surveyed.
But here suffer me to remind the young Practitioner, that Care
and Correctness must be his constant Guide or Attendant not
only in the Fields, but when he casts up his Dimensions also.
As no Person is allowed to be infallible, consequently the most
judicious and complete Surveyor may as inadvertently commit
a Mistake (if Care be neglttted)  as the greatest Stranger to
Field Practice. But from what I have already observed in the
foregoing Chapters, I hope this Caution will not be forgot by
the Learner, who having prepared the Dimensions of this Field
for the Pen, the Content thereof may be found as follow.

See the Work of each Off-set, and the Trapezium also.

North Off-set, Left-hand.

54 44 24 4.8
3- 34 3 6 32

16.2 176 144 96
132 72 144

14.96 8.64 15.36
16 20
8 64

15 36

5516 half square Chains.

441.28 Perches.
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7°
3-

.21
11.4
5 2

200
16 .4
4 92

East Off-fet, Left-hand.

38 r 3 5- 4- 1.2
3 4- 4- 4.1 4-l

n .4 5 2 20 16.4 12
48

492

58.02 half square Chains.8

46416 Perches.

South Off-fet, Left-hand.

4-5 7-2 6. 1 3 95
6 .2 4.2 42 3-4

90 144 122 2380
270 288 244 1785

27.90
30 .24
25.62
20.23

30.24 25.62 20.230

103 99 half square Chains.8.

831.92 Perches.

T r

-45

West
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West Off -set, Left -hand.

24
J -7

3 i
2 Z

3-r
1.2

r -5
3-

tO4
87

93
62

3-84 4-5

ion
713
3 84

45

26.20
8.

half square Chains.

209.60 Perches.

Tilt TrsjWzlum.

43 .7 the Sum of the Perpendiculars.
;-2i . i the Base.

2Z7
•2^ 7

-474

500.07 Half square Chains.
8.

4000 .56 Perches , ,V '•*
Nate,  The above Dimensions are cast up according to the Di¬

rections laid down in the last Chapter , to wit, in each Off set
respectively every two adjacent PerperidiC\i?4rS are added t, ge-
ther , a d their several Sums are multiplied by the intermediate
Distal ce found by deducting or subtracting every fortg - ing
Length on the base Line , from the next succeeding one, fora
Multiplier.
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See the North Offset cast up as fallows.
o--0 .0
5.40 —- 30
9.80- .40
12.20- 3.20. * ' '
17.0 - o

First, Add 3 (the Perpendicular) to o, which being multiplied
by 5 Chains 40 thus : 3. x 5 .40 = 16.20, the Product set
apart.

Secondly, Add .40, the second Perpendicular , and 3. the firs
together, the Sum is 3.40, then subtract 540. (the foregoing
Length on the base Line ) from 9.80, thus:

9 80 — 5.40 = 4 40, which multiply by 3.40, the") 16.20
Product is 14.96 ; set this also under the former Product. 14.96

Thirdly , Add 3.20 (the third Perpendicular ) to .40, | 8.64
the Sum is 3.60 ; and take 9.80 (the preceding Length . 15.36
on the base Line ) from 12.20, there remains 2.40, ' -
which multiply by 3.60 (fie Sum of the two adjacent 55. 16
Perpendicular,) and the Product is 8.64, which place 8.
under the former Products. J 441.28

Lastly, Add 0 |to ^.jto (the third Perpendicular ;)  then take
12 20 (the ft) regdihg LehgtTf on the base Line) from 17, the
whole Line , and there will remain 4.88, whidh being multi¬
plied by 3 2o, the.Product will be 15/36 } place this under the
former Products, and collect their Sum, then have you the dou¬
ble Area of the Offset in square Chains , which being multiplied
by 8, gives the Content in Parches, viz.  441 . ^, as Top of the
Dimensions: But as you pfoceed in casting up the Dimensions,
draw a Dash with the pen across each of those Lines that are
between the Base and Perpendiculars, when or before you add
the adjacent Perpendiculars, Which will present your casting the
same up twice over. Hence the Area of the Field is ob¬
tained viz.

N . Off-set
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N . Off set
E do

- - 44r{

S do
" 4n4

W do —' 031^

Trapezium-
20 9t

-4000 j-

Here suffer me to acquaint the young Surveyor, that as all the
following Examples ot this Kind relating to Off-fets, isc.  ar*
measureefand cast up as above directed, I therefore think it need¬
less to insert' the different Operations that follow, since it will
give my ingenious Reader an Opportunity (if he chuses)  of be¬
coming very perfect and ready in casting up the same; so that
if the Restilt of his Work should happen to disagree with the
Result at the Top of the Dimensions, he may then take it for
granted that x Mistake is oommitted in his Proceedings, and
therefore should re-examine his Figures,

Example  II.
Let the following Figure represent an irregular Inclosure, I

demand the Content or Area thereof.

N

To
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To determine which way the aforesaid Field could be most
expeditioufly surveyed, would be to little Purpose ; for seeing
that any irregular Field will admit of great Variety (with regard
to taking the Dimensions thereof ;) it therefore matters not how
the fame be surveyed, provided Care be taken not to omit or
measure any Part twice : However, I would recommend to the
Learner , if the Field or Land be horizontal , to take the largest
Trapezium or Rect -angle, tsfe.  possible, and let the Off -lets be
as small as the Boundaries will conveniently admit of ; but in
curvilineal Superficies, or mountainous Giound , the Surveyor
cannot be his own Carver . Field Practice in such Cafes, will
more effectually edify, than if whole Sheets were herein delivered
concerning the practical Occurrences of Surveying.

Perhaps it may be observed, that the foregoing Figure or Field
might as readily be surveyed by taking up three or sour Trape¬
ziums therein, and afterwards, (if any Off-sets be omitted)  to mea¬
sure them as heretofore directed. I’ll not deny it ; but as I pro¬
pose in this and all the following Examples, to recommend a
Method which in most Cases wll claim the Preference (with re¬
gard to Expedition and Correctness)  to any thing relating hereto
ever published ; hence I presume to hope (as I don't trace the
Foojleps of others)  that this will meet with the Approbation of the
Geometrician , and give general Satisfaction, the whole being
founded upon Geometry.

Directions to take the Dimensions of the foregoing Field.

First, Suppose you entered the Inclosure 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 must be straightened, which you effect by chaining the
base Line a b, and taking up the North Offset on the Left-
hand, as directed in the foregoing Example j and when you are
at right Angles to the Corner e on your Right -hand, measure the
Perpendicular n e, enter the same as a Right -hand Off-fet, and
leave a Mark at e ; then return and finish the base Line , at the
End of which (the Hedge being at right Angles thereto)  chain that
Part on the Left first, which when entered , you may chain, and
enter the Right -hand Perpendicular. Thus you have measured
the North Off-set.

Secondly,
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Secondly, Walk round the Hedge or East Side of the Field
till you come to the Point c, there leave a Mark, and casting
your Eye towards d on the West S)de thereof, you perceive it in
a Line with a Corner in the South Side; then chain to the
Corner a, where you first began, and take up the Perpendiculars
on the Right and Left -hand, thus : When you come to o, that
is 4 Chains on the Base c a, measure the Perpendicular o g;
and when you come to I , to wit, il Chains , io Links, mea¬
sure the Perpendicular i e = 5.40, then proceed till you are at
right Angles with the Mark left at d ; measure the Perpendicular
kd likewise, which enter as a Left-hand Off-(et, return and finish
the base Line c a, which also enter. See the Dimensions following.

Thirdly , Chain the base Line a d, and take up the West
Off-set as you were directed in the West Off set in the last
Example.

Fourthly and lastly, Standing at the Corner d, look towards
the Mark formerly set up in the Hedge at c, to which Place
chain for a base Line to the South Off-set, and take up the same,
which when done, your Dimensions arc compleated.

Here note,  When you were measuring the North Off -set, an
Off set on an Off-set occurred on 4 94, the third Perpendicular,
which see how entered, and also another on the last Perpendicular
you took in the South Off-set, which see likewise.
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Mr . Greenfield's Land,

Marl -Field Dimensions,
21d fiune,  1770.

North Off-set, Left-hand.

10364--
3 80 - —
H.io-
13. -
13-
18.40-
26.18-

o
1.10
1.10

- .00
494 -

An Off-set on ditto W.

S3t*
— o-
-4 94 - — —

0.
1.35.

Left -hand Off-set, 8. W.

2074 •T

22 .40  '
31 bz

— 8 20
— .00

West Off-set, Right -hand.

534 i
00-
5 32  -
13. 18-
13.50-

33°
-%  84
— o

Right -hand Off-set, N. £ .

15814

4.0—
u io-
3! 63

4 35
-540
—00

2.60
C 20
8.88
1.520
16 20
23.96

Louth Oft set, L . H.
1330.

-o
.. . - - 7. 10
-5 .10
-5 65
— - .00
- 1 O

■3.0

An Off on last Perpendicular.
24.

30-
•o
t«

B

V Herein
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Herein the young Practitioner may meet with Matter suffi¬
cient to exercise bis Pen, by casting up the foregoing Dimen¬sions.

Here note,  When the Dimensions of a Field are finished, drawa double Line under the same; (fee the double Line  A B at the
End of the foregoing Dimensions)  which will prevent both Con¬fusion and Mistakes, when the Dimensions of several Fields suc¬ceed each other.

Note also,  When you are to map your Dimensions, observe
not to enter any thing in the Right -hand Column except Remarks,and an Off-set upon an Off set when it occurs j fee the North
Off-set in the last Example, wherein on Off set upon an Off-set
is met with , and properly entered at, and upon the Perpendicularwhere it lies, with a dash or small Line drawn between the Per¬
pendicular and the Place where the same 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 same Length upon a bale Line . See
the North Off -set in the last Example at 13 Chains in the base
Line , there is no Perpendicular; and also at the same Lengththere are 4 Chains 94 Links of a Perpendicular.

Example.  Ill,
Let the following Figure represent a Parcel of Land in a TownField, I demand the Area or Content thereof.
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The Dimensions.

28214 C. L.
5_ 10.05

6 8-
? no1710

26.10 -
jy*

- 1.55

The Dimensions of the above Figure are taken thus : You are
supposed to begin at I, chain I H == 10. Chains, 05 Links:
And as I g is at right Angles to I H, chain or measure it for a
base Line : When you come to a, you’ll have two Perpendicu¬
lars to enter, to wit, a L and a b, but be careful to enter a L
before a b, as it respects the Land already measured, i. e.  H I,
La . These Figures being entered , return to a, and chain till
you come to d, where you likewise have two unequal Perpendi¬
culars, namely d c and d e, which being entered as above di¬
rected, that is, the Perpendicular d c before de ; then proceed
in chaining the base Line till you come to the End g ; measure
the Perpendicular also, and the Dimensions are compleated.

U a DiMON-
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Demonstration.
First. The Perpendicular IH -f - aL -vIa = Area H I a L,

by Example zd, Chap.  V.

Secondly, ab --- dc x Id — I a — Area b a c d, by ditty.

Thirdly , d e --j- g f * I g — I d = Area d e fg , bv ditto,
which being collected, amount ro 17 Acies, 2 Roods, 13 Per¬
ches -J . The Pleasure of ihe Operation is left for the Learner 's
Amusement.

Thus , courteous Reader, have I prepared you, (7 hope)  to
enter and measure Inclosures bounded by right Lines or Hedges,
though ever so irregular : And in the next succeeding Chapter
you’ll meet with something more difficult.

CHAP.
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CHAP . VII.

Te ache th to measure andfind the true Content of a cir¬
cular or curved line Off (et : A 'so to find the
Content of the most irregular Field, &c.

I
Exams U. I.

Demand the Content of the following Figure , which may
represent an Off-set taken up in the Side of a tield.

In this and all other Off set; , you must take as many Perpen¬
diculars upon the base Line to the subtending Hedge or Fence,
so that if a right Line was drawn from the End of any one Per¬
pendicular to the next (on either Side) it would neither exclude
any Part of the Field or Land you are about to measure, nor
include any of the adjacent, as directed in Page 88.

Dimensions
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Dimensions. ,
1114.

«- - .00
T 0^

z -r ""

6.5O 2.30
/ */ ~ A. iVJ
TI .Aft- - —- 'y.nn
1310 - 3.25
15.20 - 3.00
20.26 - 2.0
22 O - 2 .60
24-0 - -- 2.80
rb .0 - 2.80
26.80 - 2 50
28 60 - 1.20

This , and all Examples of the Kind , are cast up accordingto the Directions Lid down in the first Example of this Chapter,
being founded upon Chapter the 5th, Part the first, viz . The Sum
of every two adjacent Perpendiculars multiplied by the intermediate
Distance upon the base Line (found by jubtrailing every foregoing
Plumber from the next succeeding) gives the double Area thereof \ (feePage ix8 ) then, by collecting or summing up all those several
Area* t gether , their Sum or Amount is the double Area of the
Off-set in square Chains, which multiply by 8, the Product
js the Answer in Poles or Perches, and must be entered at the
Top of the Off-set.

Whoever thus proceeds carefully, may, with the greatest Cer¬
tainty , rely upon the Result ; but, for a farther Proof of the
Work , it will be proper to prove the Multiplications ; and if
the Additions and Subtractions were first examined, the Proceed¬
ings might with greater Certainty be depended upon.

As my chief Aim is to edify to a Degree of Perfection, the
ingenious Youth , I therefore shall, in the next Place, give an
Example of an Off-set adjoining an old Brook ; and that the
young Learner may more perfectly comprehend the Figure and

Dimen-
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Dimensions of this irregular Space, I must beg Leave to use a
larger Scale ( in this Example) than that mentioned in Page ioz,
that the fame maybe thereby rendered more conspicuous, whereof
a clearer Notion will be formed of  iti curvelineal Space.

Example.
Let the following Figure represent on OfF-set adjoining an

old Brook, laid down by a Scale of 8 Statute Pole* to an Inch,1 demand the Area thereof.

v.v\

Dimension*
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Dimensions.

N . Off. L. H.

59 i
e - - 0

i»23 'Z2
1,42 *45
1,7° -■ 1,31
*»3° 1,50
s. 72 i >32
2,Y5
3 10 -- ,20
3,20

,21
3.C8 >25
3»9°
3 9°

- ,vo
- 1,50

iOT
. .. . -- ,23

- ,5°
.A C

7>5° .—■■■ - - - ou

An Off.  on ditto, L. H.

0- — — 0
0

’75  " 1 - *' 7
’ 9 1

1 . 31-
■■ , 21

> - - - - a

An Off. on do. R. H.

0-
,60-
80-

1,00-
1,20-
1.3° -
1,50 -

- 0
- Q
,IO
,22
,22

- o

L. H. an Off . on do.

0- -0
,02 - '

1,20 ,24
1. 33 ■■ ■ 11 ,21
1,50 —•— ,10

L. H. Off. between 1,506c,21

— o
,30 — — - - >3°
,50 ' >35
,70 - -,3*
,95- -,35
1.60 -—
2,10 - — -00

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

I am too well convinced, that whoever the Youth is that takes
Delight herein, will have no Occasion for a Finger-post to each
Example , feeing they are all performed alike.

The Offsets collected.
North Off-set. Left-hand
An Off- set on ditto, Left-hand
Ditto on ditto , Right -hand
Left hand Off-set on ditto
L . H . Off.  between l, $o & ,21

72 Perches , the
Area of the Off-set— New every JVhele being equal lo all its Parts
taken together% hence the Area of the whole Off-set is obtained,
by adding the mean Off-set and Oft sets upon Off -sets together,
as above.

I hope the foregoing Example of a Brook Side, will suffici¬
ently direct the Learner, as therein is a Specimen of Entry which
will qualify him to measure the most irregular Boundaries j and*
by the Dimensions with the Pen , discover the true Area cf
the same: So that if a Meadow, or ary other Inclosure, was
bounded on all or any of its Sides by an old Brook, the Sur¬
veyor needs do no more than first to straighten the Sides there¬
of according to the Directions in the two last Examples •, by
which Means the fame is reduced to a Trapezium , or an irre¬
gular Polygon, and may be measured as directed in Chapter the
5th, Part the ist.

X Example
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Example.  III.

Let  the following Figure represent a Field, I demand theContent thereof.

NORTH.

WEST, EAST.

SOUTH.

The



GEODÆSIA  Improved . 161

Dimensions.

E . Off . L . H.

771*

i st. W . Off. L . H. on ditto.

0 - 0A - —
0 .0 -•

X
4 n>4U

11 jjo >5°
*3 ’4°
f  1 j5 a

1,7°
1 c . n

ad W . Off . L . H.

635
e - - o
»5,io - 5,0
15 . 10 - 00
17,40 - 00
20,50 - ,10
21 . 10 - ,30

N . Off. L . H.

192
o— — - — 0
5,0 - ,40

12,0- —2,00
14,60 - - — - o

1,50 -
— — 0

- — >90
30
4 *60

,40
,50

6,70 ...

y >/u
f\r\

I ? pO
r en)O w
614*
- c«15,40 5>ou

on

; ? ’6o1y,00 * ,20
xr»

z/,u
23,90
24,30 - -1,40

Trapezium.

4795
o - o
5,60- R H—- 11,0

17,0 :-LH - — 11,20
27 .- 00

Ojs-ftti
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Off.scu , 13c. collected,

j4e

189
635
192
771

4795
- A . R.
6582 == 41 o

P.
22

The Field Work os the foregoing Figure explained,

N . B.  Thi * Explanation is occasioned by the two West Off-set»
that appear in the Field-Book, which perhaps njay not be so
immediately understood.

First then, you are supposed to enter the Field at A ; chain
from A to E , and take up the West Off-set to the Left-hand,
leaving a Mark at E,

Secondly, Return to A, and chain to D , upon which Line
take up the second West Oft-lct. See the Entry thereof.

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

Fourthly , take up the East Off-set as you measure the base
Line from B to C.

Fifthly , measure and take up the South Off set, when chaining
r>o;n C to A.

And lastly, measure the Trapezium A D B C, as you were
taught in Page 115, and 116. See the Content of each Ofs-fet
entered et the fop of the Jeveral Dimensions.

Example
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Example  IV.

Let the following Figure represent a Meadow bounded on one
Side by an old Brook, I demand the Content thereof.

NORTH.

WES

SOUTH.

EAST.

Dimensions
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Dimensions,

1

Left-hand Off. Brookside, E.

C . L.
0

2,0 — 5,00
4’9

4>o ——

I "7"7,0 — •- H,io
8,00 - ■■■ 5,40
9*5° ■1 5,35

11 j4° t ’20
iZ .o - ^ - 1,38
14 ’® 5,o
16,0 ~~7- -5,0
18,20 4,20

J,10

+ U

7 ^ 0 " 4 >o

u,o
32,0 3»°

2
Right -hand Off-set, W.

6i 74t
0 - - 1,00

4,20
3,u i 3>7°

20,30 — 14,20
30,0 - I4»°

An Off.
‘3  ■

on ditto, R . H.

3rT
o - -- o
2,20 - 0

o,o>
5,o ■
5,35 '

0,90

’i
0

4
8. Off. L. H.

211 -J
0 2,0(j
2,20 — 1,20
4,90 - 2,10
6 ,4°
Q. 20-

1,36
- *20

I4*° “ - o

1 Off-set - 1489^
2 ditto - 6174J.
3 ditto - 3i-
4 ditto - 2ii{

- A. R . P.
79074 = 49 1 274

the true Content of the Meadow.

Dire ft tans
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Directions in the foregoing Field or Meadow.

When you come into it, make for the North Side there-
qf, ( though any Side would answer the same End ; ) then fix on
a Place in the Hedge, suppose at A, and casting your Eye towards
the opposite Side, fix on a Mark in the Hedge at B, to which
Place chain , and as you advance take up the Left -hand or Brook
Off-fet, as you were directed in the second Example ; and at
the same Time take up the Right -hand Off-set ; but when you
have measured 30 Chains on your base Line, your Staff will in¬
form you that a Perpendicular thereat doth arise into the subtend¬
ing Corner , upon which you’ll have a South Off -set; the first
Perpendicular thereto lies between the Staff and the Mark in the
Hedge at B ; {seethe \ th or South Offset , Lest hand)  then are
your Dimensions ended, which you may cast up in the Field , if
you think proper : And if the Dimensions are to be planned,
you’ll meet with Directions to effect the fame in Chapter theNinth.

N . B.  If any of my ingenious Readers should think the pre¬
ceding emblematical Types too few, or insufficient to qualify them
for real PractitTe; let,them draw, with a Pencil, or Pen and Ink,
upon Paper, such curvctineal bounded Fields as their Fancies
(hall dictate ; which, according to the 'foregoing Rules, maybe
measured by a Scale of equal Parts, and a Pair of Dividers, equallythe fame as if taken with a Chain in the Fields : Thus let them
proceed in drawing the Form of one crooked Field after another
upon Paper, till they become perfect and ready in measuring the
same ; and then , (hut not before') they may venture into the
Fields : But in cafe the Idea should prove somewhat barren,
and the Youth be at a Loss to draw himself difficult Examples,
let him walk into the Fiesdi with Paper, Pen and Ink, and draw
the Form, at Pleasure, of such and such Fields as he shall think
proper ; and when he comes home, may measure his random
Plan by the Help of any Scale of equal Parts, which may
be repeated till; he is exceedingly ready therein ; whereby he
may qualify himself for real Practice, I Would recommend this
last Expedient as a preparative Int :eduction to the Chain in the
Field ; for the Learner may be assured to meet with every Day,
and in every Inclosure, unexpected Variety, since there are scarce¬
ly two Inclosures to be met with alike in Form. And when he
is ready in measuring one Field, let him fix upon another or two

adjoin-
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adjoining thereto , which he may measure and plan, if he chuses,
according to the Directions given in the succeeding Chapters j
and, for his farther Improvement herein, shall introduce an Ex¬
ample of a small Estate before I close this Chapter , whereby he
may form a clearer Idea of Field Practice.

Example  V.
Let it be required to measure the following small Estate, con¬

sisting of four Inclosures, so that the Dimensions thereof may be
cast up by the Pen, and afterwards planned if desired: I demand
the Content of the whole, and of each Field severally.

Ob ^ ef-
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O B S E RVAT ION.

In measuring this Estate, you must he very accurate in
your Dimensions, otherwise you cannot possibly give a just Re¬
turn or Plan of the same: But here note, it you mcasurean inner
Off-set in one Field, there will be no Occasion to hive an Off¬

set up to the same Hedge in the adjacent or adjoining Field ; (fee
the South Off set in the Field  M ;) and when you come to measure
the Field Q ,̂ tneie will be no Occasion to measure or ttraighten
the North Side thereof ; but observe to take the Area of the
South Off-tet in the Field M, from the Area of the Dimensions
of the Field Q , and the Remainder is the true Area thereof.
Forget not to leave Marks in the Corners, &c.  of every Field
you come to when measuring, to which you must measure; for
Instance, when you come to the Corner m, in the Field M,
leave a Mark in the Hedge, and also one at B, underneath which
the Chain must come when you are measuring thereto in the ad¬
jacent Fields And when you measure the East Off set therein,
it will be needless to take Notice of 'he Hedge which lies up
thereto when you are measuring the Field Q , to wit, the North
Hedge, having the circular Form thereof in the Field M, the Area
os which must be taken from the Trapezium mrh 8, and the
Remainder being added to the East and West Off-sets in the
Field Q , the Sum will be the true Area thereof. And also
the East Off set in the Fie>d O , must be taken from the Area of
the Dimensions of the Field P ; and there will remain the Area
thereof, and so of any other, which should appear in the Di¬
mensions, as follow.

Y Dimensions
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Dimensions of an Estate in the Township of- in the Parish
of - , and County ot - , belonging to J - Tt
Esq; John Ancktr’% I enant at Will , 9 June,  1770.

Field M.

N . Off L. H.

3°7»
0- - 0
i,0

2,30
6,40

10,30
19,50 - 0

E. Off. L . H.
127,

o - -
6 0- 1,50

10,bo •
,3,40- -00

Fidd Q.

R . tt . Off. W.

» - " - - o
4,60 - — ,40
7,80 - 2 00

13,0 - 6 60
- -— — 00

R . H. Off . S.

2726.
o . . . 3,00
4*75 - 8,09

17, - — 13,0
19,50 - —- »

S. Off. L . tt . in Field M.

-- Field Q.

3*3.1:
0 .— - 0

r’ 60
2,0
2,70

7'9°
10,34 —

2'45
- i »3®

Tht
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Field continued.

Trapezium.

2492;
0 - - o

11,30- R H- 7,70
13,50 - L H- 7,80
ro .io - 00

Field O.

L. H. W . Off.

394*
o - o
2,70- -1,30
4y
6 80 3-°o

16,0- , -c

Field P.

L . H. Off. N . W.
1447.

v - o
4, to S. Corner Fd. Q_— 2,00

22,80 - 6,50
24>0 -4,40

E. Off. R. H.

0 - 0
I,/W

-4,207,20
9>10 3.00

10,50 ,00

Right-hand Off-fet, E.

10944
0- o

8,- 8,0
16, - 1,10

E. Off. L. H. in Fd. O—Fd. P.

107-4
0- - 0
4*o- ■■■

r \fy7,0
9.0

11,bo- -00

R. H. Off S. E.
19964

0
12,

14.

— o
to,00
- ,80
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The Field Notes explained.
First, you arc supposed to enter into the Field M, at the Mark

T , from whence (after you have set upa Mark)  chain to the Corner
A, and take up the Right and Left hand Off-sets. See the last
er foregoing Example.  Then chain from the Corner A, to the
Corner B, and take up the East Offset also; in like Manner
chain from B to m, taking up the South Off set as you were di¬
rected in the first Example of this Chapter : But here observe,
that this Off-set projects into t :e North Side of the Field Q>
a d therelore you need not stiaighten the Hedge on both Sides;
but take Care to mention at the Top of the Dimensions Minus
Field  Qj thus abbreviated, - Ed. Q.

Secondly, Having finished the Field M , at the Corner m,
enter ioo the field Q _thereat ; and after you have observed the
Form therrof, first take up the West Off set therein, which lies
upon the Line m r j then retu ji  to the Corner m, and from
thence chain to the opposite Corner, to wit , h, for a diagonal
Li e to the Trapezium m r h B, which, when you measure,
raise Perpendiculars therefrom to r on the Right-hand, and B on
the Left-hand. Set Problem  IV , Chapter  IV ; and also Example  I,
Chapter  VI , wheiein you have Direction* to measure any Trape¬
zium whatsoever; which being entered, then take up the East
Off set hat lies upon the Line h B, by chaining from the Mark
in the Hedge at h, to the Mark you left in the Corner at B, then
have you compleated the Dimensions of the Field Q.

Thirdly , Enter into the Field O , and start from the Mark
you set up at D, to that left in the Corner A, taking up the
R ght and Left hand Olf-sets, as already taught . But here
ebjerve, when you measure the Perpendicular on the Left-hand to  B,
you «•;/ / have no Occasion to n.eajure any other Perpendicular en
that Hand till you come to  A.

But then you would have included therein the Eajl Off-set in the Field
M ■which should be subtracted thetesrom; nevertheless, it will not be
amis for the Learner to have as great a Variety as each Example will
admit of ; and ( therefore) as he advances on the base Line D A,
take up as many Perpendiculars as the Left -hand Hedge requires:
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See that the Right -Hand Perpendiculars be not neglected, which
done, wJk to the Corner C, and measure the East Off-set also
that lies between the base Line C D and the Hedge on the Left*
hand, then is this Field measured likewise.

Lastly, step into the Field P, walk to 8, the South Corner
theieos ; and from thence chain to I , the opposite Corner, upon
which Line take an Off-set to the Right and Left -hand, see the
Dimenstom of the same) which when entered you have finished the
whole.

Observations.

i.  In the foregoing Example I have designedly omitted in the
Field Notes , Remarks, as Ponds, Pits, I imber. Buildings, ffe.
which perhaps might have occurred, being apprehensive the same
would rather confuse than edify in this Place : Moreover, I have
directed to measure each Inclosure separately, though contrary to
that correct and expeditious Method of chaining a Main -line across
an Ejiate, and measuring the Inclosures severaliy that you past
through, as they are met with on the Right and Left-hand, whereby
a Plan, with less Trouble, may be drawn from the Dimensions so
taken; an Example os which I have delivered in Chapter X ; but
mujl intreat the young Practitioner not to peruse or examine the
same until he is very expert in planning and casing up this and the fore¬
going Examples.

2 And although in the last Example , the Right -hand Co¬
lumn contains Part of the Dimensions of the small Estate, yet,
notwithstanding, if the young Practitioner be ready in the pre¬
ceding Examples, he’ll find it no ways difficult to plan the same,
more especially after he has read the three succeeding Chapters.
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The Amount of the Dimensions.
Perches.

Field M , North Off set. Left -hand — 307.
South ditto, Right -Hand — 2736.
East ditto, Left -hand - 127,
South ditto, Left -hand - 313.1

3484

FieldQ> Right-hand Off set, W. — 4864
Trapezium - - 24924
East Off-iet, Right-hand — 3624

3341
—S. Off . Left-hand, in Field M . 313 '.

Field O , Left -hand Off-set, W.
Right -hand uitto , E.

302 7i

— 405 -i
- 1094-;.

r>
1500

Field P, Left -hand Off-set, N . W . — 1447
Right -hand ditto, S. E. — 1996J

„ 34434— E. Off. L. H. in FieldO. 116

33274

Tie Amount of the whole EJlale particularized , with the real Name
of each Inclosure, -

A. R P.
M, Dairy Field — 3484 ■* 2134
Q, Pool’s Meadow 30274 — 18 3 27
O, Horse Pasture— 1500 — 9 1 20
P, Lady Acre - 33274 =■ 20 3 74

Total 70 3 184
CHAP.
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CHAP . VIII.

Division of Land.

I AND(when it becomes the Property of contending Par-u ties , Co heirs, joint Purchasers, or Co-partnere, &c.) is
occasionally divided into such Shares or Parts as the Co-parties
are intitle«i thereto. And since this car not possibly be done or
effected without having Recourtie to the Assistance of a Surveyor,
or some Perion equally qualisied to perform the same, I (hall,
therefore, in this Chapter, lay down such Rules and Directions
as will undoubtedly enable any Measurer to compleat the same
when O . casion offers.

W en any Land is to be divided, measure the same by the
Directions bi-foie given, ere you divide it, except it is to be di¬
vided into two equal Parts ; and in such Cafe it may be performed
With less T rouble. Then proceed by the Rule of Fellowship
taught in the fit ft Chapter ; but before you begin, you muff be
informed, by the Parties concerned, where their respective Shares
should nearly be, namely, whether in the eastern, western, or
southern Sides of the Land, £s’c.  and :f V'ater be scarce therein,
it would be proper so to divide that each Part may have Commu¬
nication with and to hat necessary Element ; otherwise the
Parties concerned a>.d obstructed therefrom, will certainly find
themselves aggrieved thereat, so as not to acquiesce to, and con*
firm the Division.

PROPOSITION  I.

Shewing how to divide a triangular Piece of Land several
Way *.

ExampU
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Example  I.

Let theTriangle ABC , representa Piece of Land tobe divided
between two Menj first equally ; secondly, unequally; and in
both Cases the Line of Division to proceed from the Angle C.
(plate 2, fig.  I .)

To divide this Field into two equal Parts, you need only chain
the SideA B, and lay down the Half thereof, by measuring back
again from B to D ; then a Fence directly drawn or made be¬
tween D and C, will divide the Field equally For supposinga
Line was drawn through the Point or Corner C, parallel to the
Hedge A B, bisected in D , and D C being joined, reduces the
Field to two Tiiangles standing upon equal BasesA B and DB;
and Triangles standing upon equal Bases, and between the same
Parallels, are equal by zttth Prop.  i Euclid.  Hence the Area of
the Triangle AD C, is equal to the Triangle D B C Q £ D.

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 such Cases, this is the

RULE.

As the Content of the Field is to the Length of any one
of its Sides, so is each one’s Proportion or Share of  the Content,
to his exact Length upon the measured Side ; which must be laid
down or measured from the Corner B towards A, or from  A to¬
wards B, according as the Parties have agreed concerning the
Division.

Now , in the foregoing Example, let it be required to divide
the triangular Field ABC , between John  and James, and John
to have 3 Acres more than James, I demand where the Line of
Division must be drawn to the Hedge A B. By the foregoing
Directions you measure and find the Content of the Field to be
28 Acres; and as John  is to have tnree Acres more than James,
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fake half the Difference between their Shares, that is to fay. one
Acre and a Half, and add it to half the Content , viz.  14 Aces,
the Sum is 15 Acres, 2 Roods, John’s Share ; and 1 \cre,
2 Roods, taken from 14, there remains 12 Acres, 2 Roods,
James’s Part.

the SideA B.

Then fay,
A. C. A.

As 28 27 : : 15 5 to John's Distance upon
27.

1085
310
- C . L . Inches.

28) 418 5 ( 14 94 . 4
28 • • or 14 Chains 94 Links,
— — , * of a Link , Anlwer.
138
1 12

265
252

130
112

18

By the above Operation,*you find that John  must have 14
Chains 94 ^ Links , laid down or measured from the Corner A,
towards the Corner B, viz.  from A to G , and dra .v the L ns
E C, which will divide the Field as was required. It it were
demanded to divide the same into any other unequal Parts, you
must in like Manner proceed.

PROP.  II.

Let it be required to measure aed divide fiz>  2 , plait  2, which
represents an Inclosure, into two equal Parts by a Line pro¬
ceeding from a Pond at A.

Z The
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The most ready Way to do this, is first to draw a Line from
A that shall nearly divide the Field into two equal Parts, as AB,
which you may call the supposed Line of Division; then measure
the Parts separately, 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 square Perches, by the Length
of the supposed Line of Division reduced to Poles, and the
Quotient will be the Breadth to measure or lay down from the
greater Part.

Hen note, Tf you measure with a four-pole Chain, reduce
your Chains and Links into a one Pole Chain, thus ; multiply
the Chains and Links thereof by 4, and the Product will be Poles,
and decimal Parts thereof.

Example.
C. L.

I demand how many Poles in 7 19
4

Answer, 28.76 Poles.

C. L.
Also I demand how many Poles in 14 75

Answer, 59 Poles. 4

4) 59 co

Proof 14 75

And to reduce Poles to Chains, divide by 4, as above,
and the Quotient will be Chains and Links.

Example.
I demand how many Chains and Links in 13.84 Poles ?

4) 13 >4

Answer 3 Chains, 46 Links. 3.46
In
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In the foregoing Example measure the Leng 'h of the supposed
Line of Division 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 measure each Part sepa¬
rately, and cast up the same (as before taught ) whilst in the
Field, and you will find each Part to contain as follow:

A. R. P.
The East Part 14 3 17
The West Part 12 1 34

The Difference 2 2 23

Half ditto — 1 1 ii i
4

Supposed Line of C. L.
Division —. 15 32

4
61 28

5-
40

Thesuppos ’d Line of-
Division is 61.28 ) 21100
Perches. 18384

27160
24512

4)
( 3-44

.86 Links of a four-pole
Chain.

26480
24512

19680

By the above Proceedings, you fee the western Part is less than
the Eastern by 2 Acres, 2 Roods, 23 Perches, the Half of which
reduced (according to the foregoing Rule) is 211 square Poles,
which being divided by 61.28, (the supposed Line of Division
in Poles) gives 3.44 Poles, equal to 86 Links of a four-pole Chain,
which must be laid down or measured from A towards d, and
from B towaids c, between which Point , a Fence made will
divide the Field equally, as was required.

Z 2 Example
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Example  III,

Admit fig.  3 , plate  2 , to represent an Inclosure the Properly
of three Men, (viz , Joseph, John  and James.) containing 21
Ac et,  3 Roods, 12 Perches, to be divided equally, that is to
fay, eacn to have 7 Acres, 1 Rood, and 4 Fetches ; and the
Lines of Division to terminate at, and communicate with a Pond
of Wa .er that is therein , so that each Person may have the Be¬
nefit thereof, and n^t trespass upon one another’s Land.

A. R. p. P.
Joseph — 7 z 4 = 1164
John — 7 1 4 = 1164
James — 7 I 4 = 1164

21 3 12 = 3492

To effect this (after having fixt upon the Situation of each
Part , t>y fixing Marls at A and E, ) first straighten the
Hedge A F E, by taking up the Off-set (as hath been taught in
the first Example of the preceding Chapter) ALEE;  and , in
chaining the Base thereof, measure the Perpeneicular Lo : Hav¬
ing smithed this Part, cast up the Dimensions thereof in the
the Field, which amount to 1110 square Perches, being too little
by 54, seeing each Man 's Proportion is 1164 square Perches,
as above.

Secondly, Meastire the Trapezium A B 0, and you’ll find
that it domains 1126 square Perches, being too little also by
38 Now , as you know the Field to contain just 3492 square
Fetches. , ou need only take 38 from the Part unmeasured, viz.
G C D E o, and adjoin it to the last measured Part , namely,
the Trapezium A B G O; and also take 54 square Perches from
the other Side of the unmeasured Share or Part , and lay it to the
first measured Part, then is the F Id divideda* required. How¬
ever, to prove the Work , it will not be amiss to measure the
thud and last Part, as you did the two former, (ere you
take any thing therefrom.) and finding it to be 1256 square
Perches, that is, 92 too much ; nevertheless, collect those dif¬
fering Shares together, viz.  no -j- 1x26 -f-  1256 = 3492,

2
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a convincing Proof of your Proceedings. Supposing then the first
Part bf onged to Joseph, the second to John, and the la 's mea¬
sured Part to James, who hath 92 square Perches more tnan his
proporionable Right , which mult be divided according as Joseph
an ii John  are deficient in their respective Parts, viz,

e
38 II2b , John's, ditto - - - =» 1164J Shares,

which , to lav down pronerly, you may proceed thus : First mea¬
sure the Distance between the Mark in the Hedge ar E , and the
Mark lest or let up at the Pood (when the Perpendicular L o was
mea'ured ;) which being 12 Chains, 17 Links , — 48 68 Poles,
a Divisor to 54. Perches, the Area of Joseph's, Deficiency.

See the Operation.

48 .68 )54.00 ( 1 109 Poles reduced to the Links of a Statute
Chain,48.68 thus:

4 )1.1095320
4868

.27! Links.
54200
43812

1388

These 27-I Links, lay off from n to a, at the Corner E, and
at the Pond also, through which Placas, to w t, a, a must
passa right -lined Hedge between Joseph 's and John 's Land.

■ Secondly,
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Secondly, Measure the Distance between the Mark at G , ar.d
that set up at the Pond o = io 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
Divisor to 38 square Peicnes, the Land that John  is short of in
the supposed Snare.

42.24)38.coo (.899 reduced to Links of a Statute
33792 Chain, thus:
- 4 ) 899

42080 -
38016 .22^ Links.

40640
38016

2624

Then , from the Line o G , lay off 22i Links towards d and
e, through which Points or Places a right-lined Fence or Hedge
must pass between John  and James, and it is done.

Thus have you compleated the Division required : And if the
same Field were to be divided into three, four, five, or six unequalParts, 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 F ield, the supposed Lines of Division must be so taken
that every Division, Share, or Part , shall conjoin with the sameif required.

Observation.

When Commoning , or any waste Land is to be inclosed, be¬
ing the Property of several joint Lords, Freeholders, £SV. the
whole must first be measured, and then divided into such Propor¬
tions amongst them as their respective adjoining Estates pay Land-
Tax , or as they are otherwise respectively intitled thereto ;

say-
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faying, as the Amount of the Land Tax , is to the Area of
the Common or Ground to be inclosed, so is each Man’s parti¬
cular fax , to his respective Share of the Common which
should be so inclosed or laid out ; so that each Division or Share,
may adjoin with its peculiar Estate.

PROP.  II,
Teacheth to lay out an assigned Quantity of Land in a Field

wherein, first, the Quantity is given : Secondly, the Length or
Breadth must 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 proposed Quantity must be divided
by the fame, and the Quotient will be the Length thereof.

Example.
Suppose 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 said Acre therein.

See the Work.

24 .27
4

Poles 97.08 ) 160.00
9708

62920
58248

46720
39832

68880
67956

4)1.647

•4i

Answer, 41 Links and
nearly a Half.

Expla-
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Explanation.

Though , from what has been already mentioned and taught
on this Head, I should think it needless to expatiate' upon
this Example ; but perhaps some of my Country Readers (that
havt Occasionsme Times to Ut Aicadowing, &c .) cannot so readily
comprehend the same; and as I have hitherto with the utmost
Cfuartulnefs , endeavoured to render every Thing herein both
plain and beneficial to the honest Farmer, I therefore look upon
it a Duty indispcnsible to gratify, and {if pojfibie)  fulfil his
Expectations by an explicit thorough Explanation not only in
the foregoing Example, but also shall recommend the following
Tables , whereby any Person may readily know the Breadth of an
Acre, having the Length thereof, and the contrary.

First then , measure with a Chain the Field’s Side, (which
we’ll suppose to be straight) and having found the Length thereof
to be 24 Chains and 27 Links, reduce the fame to Poles, i. e.
multiply the Chains aud Links by 4, the Number of Poles in a
Chain , and the Product is 97.08.

Secondly, Divide the given Quantity of Land, viz.  One
Acte , or 160 square Perches, by the above 97 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 must be
laid off, or measured from the Hedge ot Field Side, in four or
five different Places ; and at each Place you must take 41\  Links
in your Hand, the Chain -leader holding the Chain End as near
the F ield S de as the Mower can cut , and then fix up a Stake
that will appear from the next Maik or Stake : Thus do until it
be sufficiently marked out.

And lastly for a Guide to the Mower, stand at the End of 41^
Links , from the Field Side, and tiead or beat down a narrow
Roaa of Grals between each Maik , which ) ou may effectually
per form by keeping your Eye upon the next Mark as you advance,
till you have got to the other End.

Tut
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two TABLES  designedly inserted for the Advantage of
the honest Farmer.

T A B L E I.

Sheweth the Number of Chain' *
Links and decimal Parts of a
Link contained in the Length
or Breadth of an Acre of
Land, when either of the
two are given or required.

Breadth. Length.

C. C. L.
t 10 00
2 5 00
3 3 33 333
4 2 2 50
5 2 00
6 1 66.6
7 1 42 285
8 1 25.
9 1 11.ui

Length. Breadth.

TABLE II.

Sheweth the Length and Breadth
in Perches , Yards , Feet and
Inches that compose an Acre
of Land of a rect-angular,
or long-fquare Form . .

rn
s03 Breadth
"Er

p. P. Y
jF.

11.
10 i 6 |o 0 0
11 14 '3 0 0
12 13 1 2 b

13 12 1 2 6
14 11 2 1 1

is 110 3 2 0
16 'io 0 0

17 9 (2 0 9
18 8 4 2 8
19 ; 2 0 1
20 8 0 0 0
21 7 3 I 6
22 7 2 1 6
23 6 5 0 9
24 6 3 2 0

The Use and ApplUatien of the Tetiles.

It has been already observed, that io square Chains, (i . e.
JO Chains in Length and i in Breadth ) make I Acre , or 5 in
Length , and two in Breadth, as appears by the first Table.
Ijcncc it follows, if the Length or Breadth be given in Chains,

A a Links,
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Links , &c.  the other may be readily found by Inspection, to
wit if the Length be given in Chains , look on the contrary
Dimensions, and you’ll fee how many Chains, Links,
must be measured at right Angles, to make or lay down an
Acre ; for Instance, admit a Field Side, when measured, to be
6 Chains, then, by the Table , must be measured for Breadth
j Chain, 66 Links .66, or something better thm half a Link ;
which being multiplied by 6 Chains (the given Length ! the
Product will be io square Chains, or i Acre, the like in both
Tables ; and all other Examples of this Kind must be observed;
so that any farther Illustration is needless.

Nate,  The first Table will answer statute, customary, and
Irijh  Chains ; but the second Table is calculated for Statute
Measure only.

Note also, If the Side of the Field (up to which you are to
lay out an Acre, ttfc)  be curved, or any how irregular, first
straighten the Hedge, by taking up an Oft set thereto ; which
you must immediately alter cast up, and whatever the Area thereof
is lhort, or wants ot the proposed Quantity , must be divided by
the Length of the base Line reduced to Poles, and the Quotient
will be the Breadth of the Quantity required.

Likewise, As Division, or laying out Land affords much Va¬
riety, I must therefore advise the young Learner (when be is
thoroughly capable to measure any Field)  to walk into an Inclosure,
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 shall introduce a few more
Examples that perhaps inay be as serviceable to my Reader as
any of the fumier, which may be perflimed without reducing
the Lengh or Breadth of any Quantity of Land (taken in
Chains) into Poles, &c.

And first, Having used the four-pole Chain (and none else)  in
this Treatise all aiong, I shall, in this Place, thew you how to
turn any Number of Chains, into Acres, Roods and Perchds,
and the contrary.
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Note  1 ft. That io Chains long, and r broad, that is, iO
square Chains,  make one Iquare Acre ; therefore, if any Number
of square Chains be given to be turned into Acres, divide them
by 10, and the Quotient will be the Number of Acres contained
in somanv Chains : But this Division is abbreviated by cutting or
pointing off the last Figure ; for Instance, if 4740 iquare Chains
were given to be turned into Acres, by cutting off the last Fi¬
gure, thus, 474I0. there remains 474 (to the Left hand) being so
many Acres, which is 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.  tw >for rhe 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 square Chains, and 7b square Links, how many
Acres, Roods, and Perches ?

Acres — 196I778
4

Roods — zlilL
40

Perches — 4.480

Answer, 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 square Chains, the same as if you
had multiplied the Acres by io , (since 10 square Chains are one
Acre :) And if you would turn square Chains into square Links,
add four Cyphers to the Right -hand thereof, thus, 1 square
Chain will be 10000 square Links , so will 76 square Chains, be
760000 square Links, the fame as if you had multipled 76 by
IOOOO, the Number of square Links contained in 1 square Chain.
So that in casting up the Content of a Piece of Land whose

A a 2 Dimension*
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Dimension, were t«ken by a sour-pole Chain (in hying out, of
dividing Land)  if you multiply Chains and Links , by Chains
and Lu k.<, the Product will be square Links ; for seeing that
I Chain 24 Links may be thus expressed , 1.24 Chains ; and by
leaving out the decimal Point , it will be thus expressed, 124-,
that is, 124 Links ; therefore Links multiplied by Links , pro¬
duce square Links ; so that you must cut ot point off five Fi¬
gures from the Product , to find the Acres ; which is the fame
as if you divided the Product by 10000 (the Number of square
Links contained in 1 square Acre ;) then, by Reduction , find
the Value of the Decimals so pointed off, and it is done.

Example.

Admit a rect-angular Field (commonly called a long Square)
to be 7 Chains, 38 Links long, and 3 73 Chains broad, I dec
mand the Content in Acres, Roods and Perches,

See the Wort *

7-38
3-73

2214
5166

2214

2 75274
4

3.01096
40.

0.43840

Answer, 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 Chains to Poles, according to
the Directions in the first Fart of this Chapter.

; Notes
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Note, "From the two foregoing Examples may be deduced the
following Propositions concerning the Transmutation of superfi¬
cial Figures, to wit , to change Land from one Form to another j
as also their Division, or Separation into any Number of propor¬
tional Parts required, which ought to be understood by every
one that desireth to attain a competent Proficiency in the Art and
Practice of Surveying ; but as thole Propositions tend more to
amuse and divert the Learner, than to advance his Knowledge
in the practical Part of Measurement, I shall not only omit a
geometrical Demonstration thereof, but likewise be as brief as
possible in every Article that doth not immediately relate to Field
Practice ; and therefore beg Leave to refer my curious Readers
to the Works of those Authors who have more copiously treated
thereon.

PROP.  I.

A certain Quantity of Acres being given to know the Side of
the square that shall be equal thereto.

RULE.

To perform this Proposition, annex 5 Cyphers to the Right-
hand of the Acres proposed or given, which will turn them int*
square Links, the square Root whereof, will be the proposed
Square to be protracted or laid down, according to the Direc¬
tions given in Problem I, Chap. II , which fee.

Example  I.

Let it be required to find the Side of a Square that shall be
equal in Area to I Acre of Land.
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See the Work.

) 1.00000.(316 Answer, 3 Chains, 16 Links,
9 . . . . and nearly 1 Quarter of a

Link.
) ICO

61

>3900
3756

14400

But if the Side of a Square be required that shall be equal
in Area to any Quantity of Acres, Roods and Perches, add
the Number of square Links that are contained in the odd
Roods and Perches, to the square Links found in the given
Quantity of Acres ; and the square Root of that Sum, will be
the Side sought.

PROP.  II.

How to lay out any given Quantity of Acres, &c. in a Paral¬
lelogram, or Rect-angle, whereof one Side is longer than the
other.

RULE.

Divide the square Links that are contained in the Acres, &c.
by the given Side, and the Quotient will be the Side sought or
required.

A Rect-angle is required, that shall contain just half an Acre,
supposing the Breadth to be 6 Poles, I demand the Length
thereof.

Note,  As this Example does not consist of Chains, I shall
work it two several Ways , viz.  first by Poles, and after by
Chains, or square Links.



189GEODÆSIA  Improved.

See the Work both TVays.

First by Poles.
Breadth 6)80 square Poles in half an Acre,

6
- 4)
20 *3-333  the Length.
r8 -

- 3*333  Answer.
20
18

20
18

20, &c.

Secondly, by Chains.
As 10000 square Links, are 1 Acre, 5000 square Links must

be half an Acre : therefore 5000 divided by the Breadth (1.50,
the Link in Chain , or 6 Poles) quotes the Length , thus:

1.50)50000(333, &c. square Links, equal to
450 • • 3 Chains, 33 Links,
- - as before.

500
450

500
450

50

How any Piece of Land in the Form of a Rect-angle, may
be lo laid out, that it shall be 4 , 5, 6, 7, or 8 Times, &c«
longer than it is broad.

RULE.
First let the given Quantity of Acres, &c be turned into

squares Links (as before) which Sum divided by the Number
given
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given for the Proportion between the Length and Bicaath, a9
4, 5, 6, 7, &c. then the square Root of the Quotient , will be
the shortest Side of such a Rect -angle in Links, which being
multiplied by that Number you made your Divisor, the Product
is the longest Side.

Example.
Let it be required to lay out 4 Acres in a Field, so that its

Length may be 7 Times as long as broad.

Ste the Work.

7)400000.

. . . Links.
) 57142.85 (239 the shortest Side.

4 7

43) 171 1673 the longest Side.
129

460 ) 4242

18

As the last three Examples are more for Amusement than any
real Use in practical Surveying, 1 thought it needless to introduce
Decimals in the VVork, which should be used in Practice, if an
Example »f the Kind should ever offer.
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CHAP.

Shewing how to plan (Dimensions taken by the Chain
only ) all Manner of regular and irregular Inch-

fures , whether bounded by curved or circular
Hedges, &c. and aljo to map the same if required.

YOUmust take up your Dimensions, as hath been alreadytaught in the foregoing Chapters ; cast up the Content , as
before directed, by the Pen ; and though you have your Dimen¬
sions planned, you must not, fas Thousands have done hereto¬
fore) cast up from the Plan, it being impossible to tell the Links
under ten, upon any Scale exactly ; and of Consequence your
Work would be subject to Error , which your Pen is no Ways
liable to when your Dimensions are accurately taken , and the
Productions of your Pen in working the fame pioved as you pro¬
ceed ; you then may, with the greatest Certainty, rely on your
Return of the fame.

Now , when your Dimensions ate taken and cast up, the next
Thing to be done is to lay down the fame upon Paper, for which
Purpose the Scale is very necessary. There are several different
Sorts of Scales (with regard to Size, ) viz.  Scales of equal Parts,
containing I , 2, 3, 4 ; or 10, 20, 30, and 40 Chains to an
Inch ; and these are decimally reduced to any other Size, ac¬
cording as the Measurer hath Occasion to use them.

Of Scales, and Lines thereon.

There are many Lines upon a Scale besides the Line of equal
Parts, namely, Lines of Proportion ; as the Line of Number , LineLh of
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of Sines, Tangents , Secants, ctsV. A!so, for Projection, the
Line of Chords (used in making and measuring ot Angles,)
Line of Tangents , and Semi-tanaents , Rum -lines, &c. These
latter we shall have no Occasion for in this first Part.

Exclusive of the above-mentioned Scales, there are others
whose Lines are differently divided ; namely, the Inch divided
into ii,  12 , 16, &c. equal Parts, I don’t look upon such Scales
robe (o particularly adapted to the Chain as the first mentioned
Scale, notwithstanding a Person may plan by, or from any
Scale divided into equal (vulgar fractional) Parts. But those which
I would recommend, are the Inch , half Inch, &c. decimally di¬
vided, as the easiest and most ready for a Learner.

Directions to use them.

Scales of equal Parts, are for measuring or laying down
Lines , and are differently made and divided, if the i , 2, &c.
be accounted no more, the Sub divisions 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 divisions are Chains,
and tenth of a Chain , that is, 10 Links : And when you call
the 1or 2, &c. 100 or 200, &c. the Sub divisions at the Top
represent ten Chains each ; and those at the End 1 Chain ; soe
Instance ; if it were required to take 370 Chains off the Scale,
set 1 Foot of the Divider.- in 3, (whether Inch, half, or quarter
Inch , it is not material, so that it be the Scale you propose to
plot by,) and the other f oot in the seventh small Division at
Top , and that Ex ent will contain 370, which is the same Dis¬
tance that represents either 3 Chains, 70 Links, or 37 Chains:
But here every large Division, where the Numbers 1, 2, 3, &c.
are placed, are accounted 100, viz  1 is 100, 2 is 200, &c.
and then every small Division at Top is 10, and each one at the
End , represents I Cnain only ; and in this Case, if there beany
odd Licks , you must compute them between the Sub divisions,
as suppose ) ou muset  oft 81 Chains, 38 Links, set 1 Foot in
8, and extend the other to the first small Division at Top , as
if you were to set off 81. and that represents,8z.00, or 81 Chains;
then shift both Legs of the Dividers almost 4 Divisions at the

End
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End , that is, between 3 and 4 ; the 3 represents 30 Links , and
the 4 , 40 Links ; so that you must compute, as near as you can, the
8 odd Links between the said third and 4th Division ; and from
8 to that Place, is the Extent 81.38 required.

There are other Scales equally divided to measure and plot by,
as the diagonal Scales, Gunter's Scale, &c which are partly the
same with the common plain Scale, in regard to a Scale of equal
Parts.

The common plain Scale is made 6, 9 or 12 Inches long, but
Gunter't Scale is two Feet : The plain Scale has the Diagonal,
the Line of Chords, Rumbs, Sines, Tangents , and Semi-tangents,
Sic.  on one Side (which are all Scales unequally divided ) Gun-
tcr'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 Proportion , namely, Lines of Numbers,
Sines, Tangents , Sic.

First of the Line of Chords.

The l ine of Chords (marked Cho.) is a Line os unequal Parts,
numbered 10, 20, 3®, &c. to 90, the Divisions thereof erow
less as the Numbers increase Thcie is commonly a Brass Point
at the Beginning, and also one at 60 ; the Chord of 60 being
equal to the Radius, or Semi diameter of a Circle, that Extent
called the Chord of 60, is always taken to make or measure An¬
gles with , and is applied to no other Purpose.— How this Line is
made use of shall be (hewed in a proper Place,

Of the Line of Numbers►

The Line of Numbers is also one of those Lines upon Gun-
trr ’s Scale, commonly called Gunter sLine \ and upon the Scale
is distinguished by the Name of Line of Numbers, marked Num.
or Numb : It is numbered from the Left hand, with 1, 2, 3,
Sic., to 10 to the middle ef the Scale; and fiom thence to the
Right -hand, with 2, 3, 4, Sic.  to 10 again ; the Divisions are
unequal, decreasing from the Left to the Right, as the Numbers

B b 2 increase ;
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increase ; both Parts from the Middle are alike divided, that is,
the Space from 2 to 3 on the Left-hand Half, is equal to the
Distance between 2 rnd 3 on the Right-hand Part or Half, and
keeps the fame Order exactly with regard to Space, that is, the
Distance 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 1 and 2 on either Part, is not equal to the Distance be¬
tween 2 a!,d 3, or 4and 5, 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 io , &c. because 1 bears the fame Proportion
to 2, as 2 >ioes to 4 , or 5 to 10, &c. and every two Numbers
that bear the same nroportion between themselves, are equally
distanced upon this Lin ". Hence the Proportion of any two
Numbers being given, the Proportion of a fourth to a Third,
may be obtained by a Pair of Dividers.

So that the greater the Number , the closer they are placed upon
any Line on the Scale, because every Number included between
any two Numbers , (though ever so large) are expressed between
them on the Line, as well as all Numbers included between
any two smaller, in the fame Proportion ; as for Instance, 24
bears the same Proportion to 6, as 8 does to 2 ; therefore 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 Figures on the Line of Numbers may be read as the Scale
of equal Parts, namely, the r may represent on the Left-
hand 1, jo , 100, &c. and the second Part is always 10
Times the Value of the first: 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 between r and 10, and ic>and 100, are sup¬
plied by Sub-divisions; as the next large Sub-division towards
the Right -hand of the 1 in the Middle is 11, the second 12
(where a small Brass Point is fixt for Timber Measure, Lcc.) and
the fifth, which for Distinction is longerthan the rest, is 15, and
so on to 16, 17, &c. and then the 2 is 20, and so count on 21,
22, 23 : Upon the larger Divisions, between 20 and 30, the 3
will be 30, the 4 40 , Lie.

And
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And if your Numbers run higher, the Sub-divisions increase
in a ten-sold Proportion accordingly.

This Line is only intended for Proportions ; all Numbers
equally distant upon the Line , bear the fame Proportion to each
other ; upon which is grounded the Reason why Multiplication,
Division, and the Rule of Three, &c. can be performed upon
the Scale, or Line of Numbers , by a Pair cf Dividers, as effec¬
tually as with or by the Pen : Mr . Gunter  is supposed to be the
Inventor of this useful Line , from whom it takes its Name.

1 Os the Line os Sines.

The Line of Sines upon the Scale is commonly marked Sin.  or
S ; and is numbered from the Left to the Right -hand, with
1, 2, 3, 4, &c. up to 90 Degrees, where there is a Brass Center;
these Divisions are likewise unequal, and are projected from a
quarter of a Circle divided into 90 equal Parts : The Perpendi¬
culars let fall from the equal Divisions of the Quadrant to one
Side of it, and parallel to the other, are artificial Sines to that
Radius. Directions to use this Line stiall be given in a properPlace.

Of the Line of Targents.

The Line of Targents upon the Scale, is numbered from 1
on the Left-hand, to 45 on the Right -hand (because the Tangent
45 Degrees is Radius, ) where there is a Brass Centre, and
marked Tan ; it is also numbered back again with 50, 60, 70,
&c. and equally decreafeth as the Numbers 20, 30, 40, increase th
towards the Centre , that is, the 40 and 50 are represented by
one Line ; 60 and 30, and 70 and 20, being equally distant from
the Center or Tangent 45 Degrees.

There are also many other Lines upon Gunter's Scale, as Se¬
cants , Rumbs, equal Parts, meridional Lines, &c. which I
would describe here, but as we shall have no Occasion for such
Lines in this Treatise, it is needless to fay any thing of them.

Thus
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I hus having explained the Scale, it follows next to apply it to
Use, and being provided with a Pair of Dividers whose Legs
are of equal Length , and the Points very fine, observe the
Directions following.

■Any Line or Distance measured by the Chain, how to lay down the
same upon Paper.

Seeing that vulgar fractional Scales, viz.  those that contain
ii,  12 , or 16, equal Divisions in an Inch, are not so conve¬
nient as the diagonal Seal*, which is more particularly adapted
to Chains and Links , and may he increased or decreased to al¬
most any Proportion whatsoever, in laying down or protracting
Lines upon Paper ; and as the i upon the Inch, half Inch, or
quarter Inch Scale may represent i , 10, ioo , &c. so also your
Chain Line may be increased or decreased, by halving, doub¬
ling, tripling , or quadrupling , &c. to be taken off any of the
above Scales, in order to answer the intended Limits or Size of
the Plan. One Instance or two will be sufficient to illustrate
the fame.

Example  I.

I,et us then suppose the Line D E so represent a Field Side,
which being chained, is sound to contain 32 Chains, 25 Links.

D - E

Now to lay this down from $he Inch, half Inch, or quarter
Inch Scale, so that the same may be laid down upon Paper almost
to any Size, may be performed as follows:

First , With the Dividers and Scale, draw a right Line at
Pleasure ; then fix one Foot of your Dividers at the Figure 3, in
the Scale that best suits your intended Size ; but if the Inch
Scale be too small, you may double or triple, &c. your Chains
and Links in each Line you lay down, and take the fame off the
Inch Scale ; and if the quarter Inch Scale be too large, instead
of multiplying , you must divide by 2, or 3, &c. and so of any

other
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other Scale . But to proceed ; suppose the above is required to be
laid down from the half Inch Scale , and let the i represent 10, the 2
20 , &c . then fixing one Foot of the Dividers at the Point 3,
for 30 Chains , extend the other Foot to two of the small Di¬
visions at the Top (which represent the two odd Chains ;)
and for the 25 Links , (hist down two Divisions and a Half,
wh ch ate marked at the End with 2, 4 , 6 , 8, then you will
have the whole Extent of 32 Chains , 25 Links , to wit , the
Space from 3 of the large Divisions , on the half Inch Scale,
unto 2 of the smaller ; comprehending also, by shifting 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 sought.

Secondly , With the said Extent in your Dividers , place one
Foot at the Point A, and with the other cross the said Line in
the Point E ; then, with a drawing or writing Pen , blacken
the Space between A and E, and you have the Hedge D E , re¬
presented by the Line A E, equal to 32 Chains , 25 Links , as
above.

A- E

Thirdly , If you would have the samp Line shorter, or longer,
proceed as above directed, by using different Scales, or doubling
the Chains , &c . as you fee Occasion . 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 mav
any Number of Chains and Links be taken from sundry Scales,
as the Cafe requires. I might , in this Place , give some more
Examples, but 1 think it needless, as there is no other Variety in
taking any Number off the Scale , than what appears .hove. But
be cartful to remember, that whatever Scale you begin with
in planning or laying down Lines , you muff make Use of the
fame until you have finished your Woik ; and not lav down one
Line by one Scale , and another by another Scale . And if you
would have a LtgePlan reduced to a small Compass, then use a
smaller Scale: But on the contrary, ifyou mean to ex press every small
Particular in your Plan, then you had better use a large Scale,
as one Chain , or four Poles to an Inch ; otherwise larger by tak¬
ing two Poles, or half a Chain to an Inch, &c.

Whoever



198 GEODÆSlA Improved.

Whoever desires to become a Planner of Land, may easily ar¬
rive at Perfection therein by practising according to the fore¬
going Directions.

A right Line being given, to find how many Chains and Links
are contained therein, according to a Scale assigned.

And,

Suppose 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 , that is, 20
Chains representing an Inch , taken off the half Inch Scale.

RULE.

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 3,ior 30,)of the great Divisions to2Chains, 25 Links, of theesser ones, as before taught ; therefo e the Line DE con¬
tains 32 Chains, 25 Links ; which is the Reverse of the fore¬
going Example, seeing they interchangeably prove each other.

P R 0  B.  I,

Teacheth to protraEl or plan upon Paper , a Field in Form of a
geometrical Square. What a geometrical Square is, hath been ex¬
plained in the Definitions.

Example.
It is required to plan the following Dimensions (brought from

Page  105, ) froma Scale of 40 Poles to an Inch.

o-
Dimensions. C. L.

-1682
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Protraction.

First , Take up in your Dividers, the first Perpendicular, viz.
16 Chains, 82 Links, from an inch , or any o her Scale, and
lay it from A to B, according to the Directions given in the first
Example of this Chapter.

Secondly, at the Point B, erect the Perpendicular B C, and
proceed herein as you were taught in Problem  VII . of practical
Geometry (a Repetition thereof in this Place is needless) and the
Square will be complcated. See the Figure  A B C D.

P RO B.  II.

‘To plota Field in Form os a Re£l-anglt, er long Square.

Example.
Let it be required to plan the annexed Dimensions from a Scale

of is Chains, or 40 Poles to an Inch.

Brought from Page 107.

H.78-

Cc Firf^

-9 -54
9-54
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First , then , draw a Line parallel to your Breast with the Di¬
viders, upon which lay down 21 Chains, 78 Links , taken from
the Inch Scale ; and then, upon the extreme Points thereof, at
A and B, erect the Perpendiculars as you were taught practical
Geometry , and lay thereon 9.54, taken from the fame Scale,
from A to C, and from B to D ; draw a Line between D and C,
and you will thereby discover the exact Form of the Field that
contains your Dimensions wherein they were taken.

P R 0  B.  III.

To plan a Field having two os its Sides parallel, and a third
perpendicular thereto.

Example.

Let the annexed Dimensions be planned, taken from a Scale
e>f 40 Poles, or to Chains to an Inch.

Brought from Page 117.

C . L . C. L.
o- -— - -—;—- 7.0
22 .50— a- - 15,0

To
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To perform this, first1ay down the base Line L M, equal to
22 Chains , 50 Links, taken .frpm the Inch Scale, and at the End
thereof, at M, erect a Perpendicular, upon which lay down your
first Number, viz.  7 .0, from M to O.

Secondly, erect a Perpendicular at L , and lay thereon 15.O
Chains , from L to N.

Lastly, Draw a Line from O to N, and you will thereby pro»
cure the true Form of your Field.

P R O B.  IV.

To protrail a plant Triangle,

Example.
It is required to plan the annexed Dimensions from a Scale of

4.0 Poles to an Inch.

Taken from Page iog.
-00
21.36
00

Ts

0 -
9-24-
33.60

C C 2
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c

To plan the foregoing Dimensions.
First, Draw a base Line A B, at Pleasure; 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 it down from A to B.

Lastly, Let there be drawn two Lines from A and B, to the
Point C , by which you have compleated the Form of the Trian¬
gle sought, according to the above Dimensions.

Note,  If your Dimensions had been different to the above, t«
wit , the Perpendicular at either End of the Base A B, you have
Directions in practical Geometry to protract the same.

P R 0  B.  V.

To pre trait a Trapezium from the Dimensions in Page  116.

Example.

J4»- 4 45 Left-hand Perpendicular.
15.35- 12.10 Right -hand ditto.
23.1L— :- o

Th*
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I ke Difficulty of planning the foregoing Dimensions, va¬
nishes when yeu consider them as two distinct Triangles , hav¬
ing one common Base, commonly called thc Diagonal.

Protraction.

First, At Pleasure draw the diagonal Line A C , and, by
Problem IV, make the Triangle DAL;  thus take from your
Scale of equal Parts 14 Chains , and set it off horn A towards L,
and tfiere erect a Perpendicular to the Left-hand, upon which
lay down 4 Chains, 45 Links , the first Perpendicular found or
met with in the field.

Secondly, From the fame Scale take 15 Chains, 35 Links , in
your Dividers, and lay it also from A towards C, at which Place
erect a Perpendicular also, and lay thereon 12 Chains , 10 Links,
your second Perpendicular. And,

Lastly, Join the Points A, B, C, and D , together, and it
is done.

PROB.
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P R 0  B.  VI.

Let it be required to plan the following Dimensions take* from
Page  156.

Dimensions.
e - - - ,60

1

4>4° ' 3,00
6,50 2,30
7>7°- 2,1®

9 .0^ 2,40

AJjZU " 3»°
SO )26 2,0
22,0

- p - .* 4 >° 2,00
0 Urs

28,60- -1,20

Construction.

First, At Pleasure draw the Line A B, and, from any Scale of
equal Parts, take 60 Link, (as before directed) and lay it down
fiom A, towards B.

Secondly, From the same Scale take 2 Chains, and also 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 same Place lar
down 2 Chains , 10 Links, likewise.

Thirdly , Take 4.40 Chains from the same 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 set off 1.30 at
Right -angles as before. Thus proceed in planning the afore¬

said
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said Off-set, until you have laid down the whole Base A B
= 28 bo, at which Place there is a Perpendicular of 1 Chain,20 Links.

Lastly, With a black Lead Pencil (made very small or fine)draw a curved Line through those Points in the several Perpen¬
diculars, which you may afterwards either blacken with a draw¬
ing Pen, by a single Line , otherwise make a fine Hedge that
{hall represent the same, and it is done.

Note,  The curved Hedges in each Field that you plan, must
in like Manner be laid down, and the Boundaries thereof first
drawn with a lead Pencil, which may be rubbed out with a little
white Bread, after you have drawn the same with Ink, or made
a Hedge, bnt fee the Bread be not too new.

Note also, If you would have your Field placed in a true Situ¬
ation with regard to the cardinal Points, observe the Direction*
for planning in Part the second, and proceed accordingly.

P R O B.  VII.
Let it be required to plan the irregular Field A C B D, Exam¬

ple  III , Chap VII , from the Dimensions as they are there, towhich I refer my Reader.

First, Draw the Line A B at Pleasure, then, from a Scale of
40 Pcdes to an Inch , to wit , the Inch Scale, t ;ke 27 Chains in
your Dividers (being equal to two Inches and seven Tenths of
an Inch, ) and lay it from A to B.

Secondly, From the fame Scale take 5.60 Chains in your Di¬
viders, and lay it from A to e, at the Point e erect a Perpendi¬
cular towards the Right -hand (it being the first you took in mea¬
suring the Trapezium ) and lay thereon 11 Chains. Also take
17 Chains in your Dividers, and lay it from A to f, ar wnich
Point erect a Perpendicular to the Left -hand, upon which layoff
your second Perpendicular, to wit, 11,20 Chains, then join the
severa" Points AC, CB, BD, and DA, by drawing the LinesAG , CB, BC, and DA , with vour Dividers, upon which Lines
plan respectively the particular Off-sets, as you measure them inthe said I ield. Set the following Figure,

First,
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NQRT H.

EAST.WEST.

SOUTH.

First , By the Directions given in the last Problem, plan
your second West Off-set upon the Line AD , because the first
Ost'-set you took in the Field depends thereon.

Secondly, From the Point E (the End of the first Perpen¬
dicular in the second West Osf-set) draw the Line E A witlv
your Dividers, and thereon lay down your first Off-set, as before
directed.

Thirdly , At the Point D, begin to lay down your North Off-set.

Fourthly , Upon the Line B C , lay down your East Off-set.

Lastly, Upon the Line C A plain your South Off-set; and all
your Out -lines being drawn with a fine-pointed Lead Pencil,
Jhews you a true and exact Representation of the Field.

CHAP.
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CHAP . X.

Sbewetb how a Manor , Lordship , or any Quantity of
Land ( confifling of any Number of Inclosure con¬
tiguous to one another ) may be accurately surveyed
by the Chain only, so that the Dimensions thereof may
be cafl up by the Pen , and the Area of each Close
be truly found ; also, afterwards ( if required ) a
corredl Plan delineated from those Dimensions, where¬
by a Map decorated with peculiar and ornamental
Embellishments , may be obtained.  See Plate the zd,
which is a Map of a small Estate taken from a
Plan of the same in Plate 26.

HAVING, in the preceding Chapters, treated orderly, aswell as briefly, of all Manner of Fields, whose Sides are
not only many, but also the Fence or Hedges both curved and
circular ; wherein I have shewn how the fame may be accurately
measured, cast up by the Pen, and planned ; I shall now observe,
and direct, how an Estate, consisting of any Number of Fields,
may be accurately measured; and, from the Dimensions thereof,
correctly planned.

Observe the following Directions.

First, you may either measure each Field separately, as already
taught , and plan the fame; or otherwise, begin at one Side of the
Estate, it matters not which, and draw a Line quite across the
fame; then measure each Field you come into as directed in the
second Example of this Chapter, by taking up your Dimensions
upon the Right and Left-hand.

Secondly, Until you are thoroughly Master of planning, it is
adviseable not to measure more than three or four Fields, ’till you

D d plan
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plan your Dimensions, otherwise your Forenoon Dimensions
maybe planned in the Afternoon : However, when you are be¬
come pretty tractable in the Fields, every other or third Day will
be sufficient to plan your Dimensions, or Field Notes.

Thirdly , Having made Choice of a Scale to plan by, you
must proportion your Paper accordingly, to wit, if you design
your intended Plan to be so large as not to be contained in one
Sheet of common white Paper, it will then be necessary to paste
a sufficient Number of Sheets together.

— - /J
o\ s

V

to 4

oft..

TJ
\
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Example  I.
Admit it were required to plan the following Dimension*

brought from Pages 168, and 169. Set the next preceding Figure,

Field M.

N . Off. L . H.

307. 4.75
0 - . 0 r 7»

19,50
1,- 0
2,30 •" ' 2}00
6,40 ,10

10,30
19,50

2,00
- 0

E. Off. L . H.
127,

6,0 —
10,60 —
13j4° -

1>50
- 00
- 00

Field Q.
R . H . Off . W.

486 .1

4,60
7,80-

iZ .o-
14, —

- o
- ,40
2,00
6,60

- 00

R . H. Off . 5.

2736.
- 3»oo
— 8,00
— iZ.o
-o

S. Off. L . H. in Field M.

-Field Q.

3 j 3 >t
o —
3* “
5,60
7.9°

IQ . 34

- o
2,0
2,70
2,45
r .3»

TheDd 2
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Dimensions of Field Q,continued.

E. Off. R. H.

Trapezium,

24924
©- o

11,30- R H- 7,70
13,50 - LH - — 7,80
20,10 - 00

Field O.

L. H. W . Off.

3944
0
2,/0 # - -
4» ' ' ' ' ' - 4>oo

3'°o
9,10 I,2o

*20

Field P.

L. H. Off. N. W.
* 1447*

o - o
4, to S. Corner Fd. — 2,00

22,80- 6,50
24 >0 — — - '— " 4 )40

Z624
0 - »

»uv
7,2° 4i2°
9,10 3,°o

10,50 >0®

Right-hand Off-set, E.

10944
8- O

8,- 8,0
16,- 1, IS

E. Off.L. H. in Fd. O—Fd. P.

1074
o- -— o
4,0 - 1,20
7,0 - ,00
9,0 - 1,10

ix,60 - — os

R.H. Off. S.E.
199H

0 ——- o
12, - -- 10,09

24, - ,80

The
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The Field wherein you first began, is called the Field M , which
you must lay down (from any suitable Scale of equal Parti ) upon
Paper, as you took. it up, viz.

i . Draw a Line with your Dividers of a sufficient Length,
then assumea 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 Ost-set, as you were directed in the two fore¬
going Examples, Chapter IX.

L. Having planned this Off-fet, begin with those Dimensions
that are on the Right -hand Side of the Line T A, and thus
proceed:

3. At T erect the Perpendicular C w, and lay thereon 3
Chains for your fir st Perpendicular to the Right -hand ; lay down
4Chains upon the common Base T A, from T too , and thereat
lay down, at Right -angles, your second Perpendicular, namely,
8 Chains ; also 17 Chains from T ; lay off your third Perpen¬
dicular 13 Chains, which will point out the South-East Cor¬
ner of this Field ; with your Pencil join T w and m together,
which Line will represent the West Hedge.

4. Draw a Line from the Corner B, to the Corner A, as
a base Line for your East Off-fet, and lay thereon 6 Chains,
at which Place lay off your Perpendicular 15 Chains, then with
jour Pencil join A d and B, for the East 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,

Lastly, with your Pencil draw a Line through m B, and the
extreme Points of the several Perpendiculars raised upon that
Line, so shall you have the South Side of the Field represented.
The Form of the Field being thus plotted, you may easily
trace the Boundaries thereof with a drawing Pen and Ink.

The next you entered was Q _, Pool’s Meadow, which t*
plan, proceed thus:

i . With 2o. io Chains in your Dividers, and setting one Leg in
m, describe an Arch , and from your Scale take 10.50 Chains also£
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in your Dividers, and setting one Leg thereof in the Point B, de¬
scribe an Arch that thaiI intersect the former in the Point h,
through which, and the Point m, draw a Line for a Diagonal to
your Trapezium.

2. Take in your Dividers ir 30 Chains, and lay it from m
to k, at which Place erect your Right -hand Perpendicular 7.7Q
Chains to T ; also lay down your Diagonal , to wit, 21 Chainsfrom m to h.

z . Join m, r, r h, and h B, with your Dividers ; and upoit
the Line mr , lay down your West Off set as above directed;
also, upon the Line h B, your East Off-set to the Right -hand,
which see. Thus have you the true Form of the second Field.

The third Field you entered was O , the Horse Pasture, and aster
having straightened the North Side thereof, you proceed to take
up the Trapezium , which must be planned ere you can lay down
the respective Off-sets.

I . Then draw a Line from A to D , and take in your Divi¬
ders 8 Chains, and by it thereon to the Point g, and there e.ect
vour Right -hand Perpendicular 8 Chains ; join AC and C D,
and lay down your South-East Off set, as heretofore taught.

Note,  If you chuse to lay down your Left -hand Perpendi¬
cular, you’ll find it will rise to the Corner B 4 Chains exactly :
The Boundaries of this Pingot being traced out with a Pencil,
you have an exact Plot or Form of this Field.

And lastly, 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 effected thus:

1. Take between your Dividers 22.80 Chains, and with one
Foot in the Point S (found by continuing the Line D h 4.36
Chains , according to the Dimensions) describe an Arch.

2. Remove the Dividers to the Point C ; with 6.50 Chains ex¬
tended thereon ; describe an Arch that shall intersect 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 directed.

And lastly, with your Lead Pencil join the Points S G , G I,and I C, which compleats a Representation, or true Form of thefourth and last Field.

Nott,  If you would chuse to represent large Inclosures in
a little Compass, you must use a small Scale, as one of 4.0, 60,or 80 Chains to an Inch ; but on the contrary , if you propose to
express every small Particular , or Incident , a large Scale is thenmore suitable, viz.  1 , 2, 4, or 10, 20, Chains to an Inch,
there being always more Room in a large Plan to express remark¬
able Things which cannot be contained in a small one.

Thus having obtained (upon Paper) an accurate and particular
Plan of the Estate, your next Care will be to reduce or transmit
the same to Vellum, or Royal Imperial Paper ; some Gentlemen
chuse Parchment , because, as I suppose, it is both durable and
cheap ; but let not any such expect a well-finilhed Map, since itis not in the Power of Man to embellish, draw, or write well
thereon ; however, it is every Surveyor’s Business to conform
with , <tnd obey his Employer’s Orders in this Respect; never¬
theless the Surveyor may recommend Vellum if he chuses, which
at all Events can only be rejected.

P R 0  B.  II.

Admit it were required to measure(with the Chain only) any Quan¬
tity of Land, the Number of the Closes ever Jo many, and the Form
«/ them ever so irregular, by that concise and expeditious Method
of taking a Main -line, and afterwards to plan the fame, fromxuhuha Map may be obtained.

Directions to be observed when Main Lines are used, some of which
Directions resped Measuring, and the others Mapping.

First, Measure or chain a Main -Line some Way a cross the
Estate you arc to measure whereon Perpendiculars may or can be

erected,
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erected on the Right and Left-hand, to the subtending Corner*
or Angles in each and every Inclosure you meet with when chain¬
ing or advancing through the fame; but if you should happen to
be obstructed by Pond, River, Building, &c.  in that Cafe, pro¬
ceed according to the Directions given in Page 92.

Secondly, At Pleasure you may fix in any Part of the Bounda¬
ries, and from thence chain the above-mentioned Line quite
across the Estate ( it matters not whether a meridian, parallel, or
compound Line) which, when you are chaining, or measuring,
carefully observe to take the Dimensions of each Inclosure that
you pass through, according to the foregoing Directions.

Thirdly , Having finished this main or chief Line , and the
Dimensions of each Field, cast up the same (as hereafter di¬
rected) the whole Proceedings being founded upon Problem V,
Chap . IV, foregoing ; and afterwards with Scale and Dividers
plan the Field Notes, which done, repair to that Part of the
Estate unmeasured ( whether on the Right or Left-hand of your
Main -line) and measure it also, either by another Main -line, or
otherwise, as appears most convenient ; cast up and plan those
Dimensions with the former ; and in like Manner proceed until
the Dimensions of the Whole be compleated. But in measuring
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 must be taken up as an Off-set
■pen an Off-set, (see Article 5th, Page  96 ) and entered as already
directed in its proper Place : This being done, and you perceive
any other Part or Parts of the Field which those Lines that are
perpendicular to the Main- line cannot comprehend or include, in
that Cafe measure the same distinctly, as Off-sets upon Off-sets,
or otherwise, till there is no Part omitted or left out.

Fourthly , It matters not whether you cast up the Dimensions
before or after they are planned, but fee that you leave not the
Premises ere the Plan is accurately finished, I mean before you
have noted and inserted every Thing remarkable therein, otherwise
the Map thereof (of Course) will be as imperfect as the Plan,
for from the Plan the Map is obtainsd.

Fifthly,
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Fifthly , Return the Ground Plot (only) of all Edifices, Build*

Ings, iS'f. except you have Orders to shew the Elevation of some
beautiful Edifice, such as the Manor House, Hall, {*fc. which
should not appear in the identical Place where the same stands,
but in some 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, projected from the fame Scale, the
Beauty of the Edifice will be rendered thereby almost inconspi¬
cuous ; and if it be drawn or laid down (where its real Foundation
is) from a larger Scale, the adjoiningjGardens, Folds, Closes, &e.
will consequently be concealed or covered thereby, which induce
me to recommend Vacancies to represent the Elevation of Build¬
ings in.

Sixthly, Having heretofore given ample Directions and Cau¬
tions to young Practitioners concerning the true Method of mea¬
suring and planning, I shall now proceed to Example the rd,
wherein, instead of unnecessary Repetitions, I shall refer to such
Pages as will sufficiently direct the young Learner ; but observe,
in the succeeding Example, there are not only single Fields to be
measured, but Care must be taken how they adjoin to the adja¬
cent Inclosures, so that the fame may be accurately planned :
However, the Surveyor hath this Advantage (when many con¬
joined Fields are to be surveyed;) for having measured any, or all
the Sides of one Field, though extremely irregular, those Hedges
that intercept the adjacent Inclosures, will appear when that
Field which he has measured is planned, so that it will be need¬
less to measure or straighten the same over again. See Example  V,
Chap.  VII , wherein there are Directions to cast up all suchDimensions.

Seventhly, If your Orders be to return a Map wherein the
Contents must not appear, which often happens, and especially
when large Demesnes, Manors, &c. arc to be surveyed; in that
Case get a Reference Book with « many Leaves therein, as the
Size of the Estate shall require, and place a different Letter , or
Number in each Field that is represented in the Map, which will
refer to the Name and Quantity thereof in the Reference Book,
the same Letters or Numbers being put therein j and if the Ma-
«S>r, Lie. consist of several Tenements , the shading in the MapE e should
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should discover the same at first Sight ; and in Part the second
there are Directions for that Purpose.

Eighthly , When Buildings, Gardens , Folds, Ponds, Wood*
or whatever else that are inaccessible, do occur, or interpose
between any two Perpendiculars, the true Area of the same may
be thus obtained. From the Area of the Space that those two
Perpendiculars include, or comprehend, deduct the Area of the
circumjacent Off-sets that lie between the Main -line, those Per¬
pendiculars, and the Buildings, Gardens, Folds, (v'r. the Re¬
mainder will be the Area of the inaccessible Ground, Water,
tic.  An Instance of this Kind you’ll meet with in the following
Example , viz. Between the Perpendiculars 15 Chains , 12
Links , in Dairy Field ; and 20 Chains, 75 Links in Pleasure
Ground , the Buildings, Garden , Orchard , and Fold, are in¬
cluded therein ; and also two small Triangles , i. e.  one in Dairy
Field , between the Perpendicular and the Orchard Hedge ; and
the other in Pleasure Ground , between the Wall , and the first
Perpendicular therein.

Ninthly , When ever any two Perpendiculars are met with at
the same Place, one of which is occasioned by a Road or Lane ;
in casting up the Dimensions, that which respects the Lane,
must not be noticed, as it is designedly taken to plan the same
by ; but in calculating the Area of the Road, it is then con¬
sidered, if the fame hath not been before particularly and dis¬
tinctly measured.

Lastly, In drawing or forming a Plan, let all those Line*,
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
last mentioned Lines, I term or call by the Names of obscurtt
tccult,  or dry  Lines : And if a Mistake 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«c
icct, then draw or trace them off with Pen and Ink.

txampU



217GEODÆSIA  Improved.

Example  II.

Let fig.  4 plate  2 , represent the ground Plot of an Estate be¬
longing to John Tod,  Esq ; and it be required to measure the same
with the Chain only, so that the Dimensions thereof may be cast
up by the. Pen, and afterwards an accurate Plan delineated there¬
from, wherebya Map properly embellished, and the true Con¬
tent of each Field inserted therein, may be obtained. See the
Map Plate the  3 d.

Dimensions of an Estate in Tarpoley, in the County of Cbejler
belonging to John Tody Esq; 12th Julyy 1770.

Remark? and Off sets on ditto.
Sandy Field, L. H. Off. W.

api *.

3>7°~

5,7r

- 00

-4,40

o,

-5,645,72 + h Damsels•

457t
9 40toNE < Ox past 7,11

10,84 4 -h Ox-pasture— 0,

9531 — 167! - - 786

N . E. Off. L. H.
27.

3'46
6,0 -
6,13

00
•,00
>7*
,52

10,84 7,04

26
n,00 -j-'b Dairy Field - 00

30
16,36 -j- Pond in Fold — ,61

Ee z

—N. E. Off. on ditto, L. H.
73i

o - co
4,yi- i >63
5,64. . —" - ,00
E. Off. L. fl . in Damsels.

55t
0 - OS

- I)7I
- ,52
-,34
- -- ,1*

1,03-
2,24-
ZM-
5,93-

—N . E. Off. on ditto, Ox-past.
63-

7,04

- o
1,12

Dimen-
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S. E . Off. in Ox -pasture.

Z2Z
20, r©-j~ Wall Plea. Cid. ,40

20,10 -j- Road -- 1,00

23,80 - - 1,42

23,80 4 - Road to mark in South
Ox- past. - 2,16

24,0 -j- funk Fence —

27,12 - - - -- 2,68

30,04 Main-line ended - 2,92

30,0410 the Fur .Side Road 3,53

219'
0- - co

>° 5
2,21 !,22
6,co - ' " >55

nr\7»54
9,80 2,6-

10,84 2,10
10,95 i, _ r
11,00 ~, 4 2
ix, 60 - - ,00
J >5 °
i 3,o° >72-O-
13,80 1 jOO

1— An Off. on ditto, R . H.

26
0 - -- -

2,92 - 1,12

An Off. on last Perpendicular
in Ox -pasture.

6.
o-

80,- >96

Sandy
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5andy Field, R. H. Off . E.
238t

o - 00
,44- I’7I

I ,co toN . < Quistil Fd. 3,52
821

5,72 -i- h Damsels — 2,02
10,84 + h Ox -pasture — 00

543i .
II ,00 h Dairy Field — 6,40
15,12- 7,50
15,12 - 8,62

13 T , T , in N . E. Sides of
Damsels, O.

3 A, Ash, in ditto.
9 P, Poplar at the Water -fide.

72 o, Oak Trees in Ox -past.

N . Off. on ditto, R . H.

2524
- o - -

1,92- --
6,12 —
6,40-

-00
■4*° S
*»51
-00

635 * - 851 -f28i = 521*

16,36 -j- h Po. Bu. Fold, &c. 00

7101
20,10 -j- Wall Pleasure Gd . 00
20,75 to S.W . < Garden 5,50
24 -j- sunk Fence . Here draw

the Form os the Gate. &c.
25,23 S. < Pleasure Gard . 4,61
29,30 ;— ' - 4 . - 2
30,04 Main line ended — 00

26 T . T . o, eq. d. in Dairy
Field, with a Pond or Water
in the Middle.

N . Off. R. H. Pleasure Ground.

28*
— - - .65
5,50- 00

W . Off. in Pleasure Ground,
Left -hand.

o -
1,40
2,20
3,50
4,69

5-

Here note, If the Learner bo unready in Field Practice, suffer
me to advise and prevail on him not to make any farther Progress
in the Survey of this Estate, untH he has cast up and planned the
above Dimensions; and then, with greater Cheerfulness and Cer¬
tainty, he will perform the Residue.

Bridge
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Bridge Meadow,

L . H. Off. W.

1,10 - — —- 2,72
1,30 -j-' Road or Lane—3,30
6,1* - — Z'bo
L»ir + R°ad - 4,00

99r
^,12 -j- Fence Popl. Mea. 00
6,60 - - i,S 3

13,88 - - — 00
»49r „

It, 88 + Fen. Lawn Finds 1,60
15,3° —“ - 2,03
17,0 - 1,74
19,96 rd Main line ended 00

8. W . End of Lawn Finds.

L . H. Off. 8. E.

- 45-

6,84
7-5°

- 00
2,42

— 00

14 p. Poplar Trees in this Mea¬
dow, and twice that Num¬
ber in Poplar Meadow.

An Off . on ditto.

2^

4 )00
-o«
>92

29 p, Poplar in Lawn Finds.

17 Willows and 32 A, Ash
Trees , equal Distance, in the
North West Side of Lawn.
pluds; and the North End
thereof is full of Shrubs and
Mire.

: t • : I
I * e- H *- -*■ --»4 esf-e «. • 4

Bridge
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Bridge Meadow, R. H. Off.W.
I02i

-79r . .
•H. in Pop. Mea. oo
- - 2,08
- - ,94
- - 8,90
— - — 3,21

2,23
3>° 7

6,09 -
6,09
7,65
8,90
9,82

13 .S2
13>88- - —

bri
13,88 ~j“ Fence, Lawnpl
17,00 — — — —
18,47 — — — —
19 .50 — “ —
19,96 —

,00
,80

1,19
,81

— — 00

An Off. on Ditto.

12i-- o —— « —— •“*“ o
2,08 — — — ' — ,76

An Off. on ditto, L. H.
(>oi

-o — — — — — 00
,72- - 2,44

3,07 - —— 09

8. W . End of Lawnpluds, R H
924

0 — — -
1,00 - —- - 1,11
1,80 — — — — , 10
L,zo —r — — — ,08
3' i3 “ “ — — ,20
3,5° — — — — ,9!
4,00 — — — — 2 09
4.7° - “ — 1,50
5,52- — — 1,23
7,50 - — — — ,00

Cracadonj
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Cracadony, L . H. Off . W.

o 00 j
2,20 SA°

4,00
An Off . on ditto, R. H.

10,40 4,.p| 43-
10,87 — — — — 4,81 o — — — — — 00
10,87 4 - H . A(h Field — o - 4,81 — _ _ _ l

402i _ _ '
12,60 — — — — 5.32
14,58 — — — — 4,85 An Off. on 1,12 Perpen. L. H.
14,58 — — — — 3>7° 10i
16,30 — — — — 2.20 _ _ __ *
21,23 Main-line ended — 00 ®

l,I2 1,20

Quislil Field.

L . H. Off . N . VV.

A good Deal of young Timber
in the Boundaiies of this
Field.

o
Lo. .
2,65
9,00

II ,co

,08
,16
o

Cracadoney
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Cracadony , R . H. Off . E.

isH
e - oo
1,00 - - - ,20
2,20 - - — - , 15
2,42 - — — — ,21
3.4° —— '72
4,81 to < Plea*Ground 1,10
9,00 to N. W . <  ditto 1,48

10,87 -■{- h Ash Field — 1,10

*4 . 30
15,00
15,00
19,41
20.80
20.80
21,23

3*3-
00
00

- Ij20
- - 4.52
- 2,56
- 1,00

- — — 00

This Field in Tillage.

A small Plantation in the West
Corner thereof. Here draw the
Figure or Form of the fame with
your Pen.  .
26 T T O.

2 Rect-angular Ponds in Plea¬
sure Ground , i. e.  1 on either
Side of the middle Gate . Va¬
rious Kinds of Trees to and fro
dispersed, which greatly add to
the Beauty thereof.

Quistil Field, R . H. Off. S. E.

'7°
2,03
3,10
7,62

11,QO

5491
00

,70
1,65
3.b5
5,30

oe

This Field is of a sandy Qua¬
lity , in Tillage , with a Pond of
Water near the Middle . Here
draw with your Pen the For.m
thereof.

IS To
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To measure this Estate, let the Surveyor repair to any Part
of thd.Boundaries ; suppose at A in the North Side of Sandy
Field , and there fix a Mark in the Hedge ; and being furnished
'with Croft -staff, measuring Pins, Chain , and a Person (who
should know theName of each Inclosure) to lead the fame ; then
fixing on a Mark on the opposite Side of the Estate (fee the Direc¬
tions in Page  143, ) as at B, to which Place chain for a Main -line,
and raise Perpendiculars therefrom to the subtending Angles or
Corners in every Field the Main -line paste th through ; but al¬
ways remember, when you measure any Perpendicular, to leave
the Measuring-pins that pertain'to the Main- line  standing with the
last Pin your Foreman stuck dbwn therein, otherwise a Mistake
in counting your Pins or Arrows may inadvertently be committed.
Your Field-Book being prepared and ruled, (according to the Di¬
rections in Page 90, ) in the first Column thereof, Page the first,
enter those Dimensions that are on the Left-hand Side of the
Main -line : And in the first Column of the next Page insert the
Right hand Dimensions thereof ; the two remaining Columns re¬
serve for Remarks, and Off-sets upon Off sets, as heretofore di¬
rected in Page 91. And, for the young Learner ’s thorough In¬
formation herein , permit me to hand him Step by Step through
all the Dimensions taken on the Right and Left-hand Side of the
first Main-line in this Estate, which will, I hope, enable him
to advance with greater Chearfulnefs.

1. ‘Having inserted the Owner ’s and Tenant ’s Names , also
the Township , Parish, County , and the Name of the first Field,
(fee FieldBooht Page  90, ) with L H in the first Column first Page,
and R H in the first Column second Page : If the Sun appears,
the Situation and Bearing of the Main -line may be discovered
(feePages  95 and  96 .) Whilst you are thus preparing the
Field -Book, you mav direct your Foreman (if you have no other
Assistant) to go and set up occasional Marks ; this done, begin
and straighten the East Side of Sandy bield , by taking up the
North East Off-fet therein, which enter ; but throughout your
Field Proceedings, carefully observe all the foregoing Di¬
rections.

2. Return to A, and direct your Foreman straight towardt
B, then, on the first Chain of the Main -line, that is to fay,

44
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44 Links from the Start, Right -hand Side, a Perpendicular = i
Chain , 71 I,inks , must be railed, which enter : Alfoatthe bind
of the Chain another on the fame Side will rife to b, into the
North Corner of Quistil Field , measure and enter it likewise;
then return to the Pin left standing in the Main -line ; and when
vou have measured 3 Chains, 70 Links thereon, a Perpendicular
will arise on the Left hand to the Mark left in the Hedge at t,
when you took up the North East Off-fet therein, which mea¬
sure, enter , and return to the Pins standing in the Main-line,
wherein advance, and upon the 6th Chain , the Hedge that divides
or separates this Field from Damsels, occurs, to wit, at 5 Chains,
72 Links : But heie observe, your Foreman must put the Chain
through the Hedge, and crossing the fame, let him stretch the
Chain as though there was no Hedge or Fence between the Fields,
whilst you remain at the standing Pin in Sandy Field ; lay down
your Chain , come and fee where it croffeth the Hedge, viz.
at 5 Chains , 72 Links, which being entered thus ; in Left -hand
Column at 5.72 cross Hedge, Damsels, it is—0 ; and in Right-
hand Column at.5.72 cross Hedge Damsels, it is 2.02, the Length
ot the Hedge on the right Side, and which is found (by the croft
Staff) to be at Right-angles to the Main-line, abbreviated thus :

5 72 -j- h Dam - 00 ; and in Right -hand Column
5.72 -|- h Dam.- 2.02.

3. Being in Damsels, measure a Perpendicular from the Hedge
on the Lelt -hand Side, which is equal to 5 Chains, 64 Links;
and upon this Perpendicular you have a Left -hand Off -fet upon
an Off -set, which being measured and entered, straighten the East
Side of this Field by taking up the Off-fet that lies upon the Base
f, g, (see the Entry thereof in the Field Book, viz.  E . Off . L . H.
Dam .) Leave a Mark in the Hedge at g, and then return to the
6 Pins left standing together in the Main -line, wherein proceed
till you come to 9 Chains, 4-0 Links , whereat a Perpendicular
=* 7 Chains , 11 Links , will arise to the Mark left in the North
Corner of the next Field at g, measure and enter this also, then
return to , and pursue the Main -line ; and at 10 Chains , 84
Links , another Hedge is met with in the South Corner of this
Field , and then, with regard to the Dimensions thereof , the
Entry in both the Right and Left-hand Columns must be thus:

10.84
AndFf 2

ca
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And now, admit it were required to know the true Content
pf this Fidd , the Dimensions are as follow :

L . H . Off. E.

45 ?;
5 >72 - -5 .04
9,40

10,84 - - -
7,n

■ - - - 00

R. H . Off. W.

82 i
5,72 T - 2,02

10,84 1- - - OQ

N . Off. on ditto, L . H.

73 i
0 - «- -00

1.634,9 *
5,64 -- -- 00

E. Off. L . H . in Damsels.

55  t
0 - OS

‘1^ *>/ *
2,24 ■ -- , 5 2

"

5 93

Perches

Collected
457t

73i
8ai
554

Area 668^ = 4 Acres, 28 s Perches.

By which it appears that the true Content of the Field is 4
Acres, 28s Perches ; and so of any other Inclosure herein.
It would be great Prudence in the young Learner to select the
particular Dimensions of every Field that the Main -line passeth
through , and cast up the same severally; by which Means their
respective Areas are obtained ; and when he finds that he is ex¬
pert and ready therein, the Difficulty which at first Sight presents
itself ( in casting such Dimensions up by the Pen) will soon vanish;but
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but not to commit a prolix Digression, let us proceed in the
Survey.

4. Being in the North West Comer of Ox pasture, chain v
Line from thence on the Left -hand at Right -angles to your
Main -line, /. e.  to D, and take up thereon an Off-fet upon an
Off-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 base Line, to the South East
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¬
sured and entered, leave a Mark at C, and take up a small Off¬
set on the last Perpendicular towards the Corner ; then return to
the Main -line at h, where you left one Arrow standing in the
Fence , (for, as it hath been already observed, at the End of  io Chains,
you counted and returned the Arrows to your Foreman,)  whereat
you enter the Dairy Field , and there erect a Perpendicular to the
West Side thereof — 6 Chains, 40 Links , upon which Line
you have an Off -fet upon an Off-fet thus entered ; N . Off-sec
on ditto , R . H. (fee the Dimensions thereof;) this done, return
to the former mentioned Pin or Arrow, and make Entry in bo h
Columns thus : L. H. n .o -f -h Dairy Fd. - oR . H. ir,t>
-t - h, Dairy Fd . — 6 40 , proceed forward, and at 15 Chains,
f2  Links , on the Main -line on the Right -hand thereof, raise a
Perpendicular to the North West Corner of the Orchard ; but
ere you come thereto , you meet with the West 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
15.12- 8.62

This done, return to the standing Arrows , and proceed, and at
16 Chains, 36 Links , the Main-line crosseththe Hedge into the
Fold, &c. thus entered : L . H. 16.36 -j- h, Pond, Fold, &c.
6r Links , and R. H. 16 36 •■•}•••h, Pond, Fold, &c. — 00 : Omit
not here to draw with your Pen, in the reserved Columns , the
Form of the Pond, Fold, &c. which will enable you to repre¬
sent the same in the Plan accurately, though you may chuse
taking Notice of such Things until your Plan is ready wherein
the same may be delineated and specified with less Trouble , and

morf
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more Accuracy ; the Situation of which being limited, and
your Chain at Liberty to execute and perform the particular Di¬
mensions thereof ; Directions for taking up the fame would be
looked upon as Tautology by all those who are perfect in the fore¬
going Chapters, and therefore whoever is not ready thciein, will
gain very little by the Perusal of this Example, But to proceed.

5. Having advanced on the Main line 20 Chains, count and
return the measuring Pins ; and on the next , viz.  at 20 Chains,
10 Links, a Wall in aright Line with the House Front , is met
with , thus entered ; L. H. 20.10 4- Wall , Pleasure Ground .40 ;and to the further Side of the Road, 1 Chain , which shews theRoad to be 60 Links broad ; fee the fame entered in the Field
Book, thus, R H. 20.10- ——o, with Regard to the Fold,Garden , &c. To find the Area of which, consult the 8th Ar¬
ticle, Page 216.

6. Your Foreman having stuck down a Pin in Pleasure Ground,
and standing thereat , 'et the Chain be stretched on the Ground
to that Part of the Wall where it crested; then at 20 Chains,
25 Links, you’ll find a Perpendicular will arise to the SouthWest Corner of the Garden , which being measured and entered,
return to the standing Pin (but remember you have beguna third
Change-,)  continue the Main line, and on 23Chains , 80 Links,a Perpendicular will arise to the Mark left at C, in the South Corner
of Ox -pasture; fee the Field Notes thereof thus entered, L. H,
23.80 - 1.42 and 23.80 -j- Road to mark in Ox -pasture2. 16 ; return and proceed at 24 Chains, crofi funk Fence , re¬
presented by o q ; and at 27 Chains, 12 Links , on the Main¬line, raise and measure a Perpendicular on the Left -hand Side
thereof, which being entered, come back to the standing Pins,
and chain forward, and on 29 Chains, 30 Links , raise and mea¬
sure a Perpendicular on the Right hand to the West Corner of
Pleasure 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 set upon an Off -set, viz.

2.92 — — - — .96
This last measured and entered, walk to the West Side of Pleasure
Ground , and between the two last Right hand Perpendiculars

take
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take up a small distinct Off set thus entered : W . Off-set in Plea¬
sure Ground , &c. See the Field Notes thereof.

Now admit it were required to find the true Area os the Ox-
pasture Field by the foregoing Dimensions thus selected :

10,84
2Z,8o

L. H.

953 i
7.c>4
2,16

L. H . in Dairy Field.

167.
r

I 1,00 - --
16,30

-00
... , 01

23,80-
I *oo

- - 2,16

The first Perpendicular in Ox -pasture — 7,04 added to 2,16,the Perpendiculars raised at 23.80, to the South Mark there¬
in, which being multiplied by the intermediate Distance -----
12.96, the Product in square Perches will be 953^, the Area ofthe Rect angular Figure h D Cw ; and if from this Sum the
Area of the irregular Ligure hCw — 167J be taken, the
Remainder will he 786 square Perches, which being added to the
several Areas of the North , South and East Off-sets, to wit,
786 63 4 - 6 i ~ 2I 9s == I0 74r square Perches, which are
equal to 6 Acres, 2 Roods 34I Perches, the true Area thereof.
The Area of any other of the Fields may likewise be obtained
by the Pen ; see the several Contents entered in the Dimensions
under the Name to which they belong ; thus having obtainedthe true Area of those Inclosures through which the Main -line
passed, it follows next to plan the fame, which to effect, Direc-
ions shall be given at the End of this Example.

7. Then repair to the unmeasured Part of the Estate, suppose
to the 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 shall or mayoccur, and proceed in like Manner as in the former Dimensions,
wherein there are so much Variety (with regard to Field Notes)
as wijl sufficiently enable and qualify any Youth , though of the

slenderest
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slenderest Capacity, to proceed therein for Miles upon the like
Occasion ; fee the Dimensions of this Main -line in the Field Book}
tut observe, in crossing the Fence into Lawn -pluds, to leave a
Mark thereat , and when you have finished the Line , return
thereto, measure and enter the Dimensions of the South Weft
Part of the same. (See the Directions given in the third Article,
Page  214 .)

8. Make for the East Side of the Estate, and chain another
Main -line from the South Corner of Cracadony,to the NorthWest
Corner of Quistil Field, viz.  from r, to M, whereon take tip
so 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
Dimensions of the same are carefully entered, and correctly cast
up, according to the foregoing Directions.

Lasly , Step into Quistil Field, which you measure 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
surveyed; and upon this Line, take up the Perpendiculars that
shall occur on the Right and Left -hand Sides, which being
finished, concludes the Survey,

Abbreviated Characters in the Field Book explained.
-j- H, or h, 1 s Cross Hedge,
Hea Gd . f denotes— < Pleasure Ground.
Fd . - J 4 Field.

BuQ f Buildings.
< -̂denotes— Corner of a Field.

M Ĵ l.Mark , ice. &c.

Note,  The above Cross should be made when in the Field*, by-
two Stroke* of the Pen like the Character Pins.

Here
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Here follows the Area of the foregoing Dimensions of this Eflate t
refpetlively collected from the Field Book, as they appear therein.

Sandy Field.

L H Off E -
R H Off W
N E Off L H

2014

27

4664.

Damsels.

L H Off . E -
R H Off . W -
N Off . on ditto, L H-
E Off . on ditto L H -

4574
824

-73t
- 554

6684

Dairy Field.

L H Off. E -
R H Off . W -
R H Off. on ditto —

26
543
2524,

821-

Ox -pasture -

See Page 229.'

i °744

Pleasure Ground.

L H Off. E —
R H ditto, W -
R H Off on ditto
W Off on ditto

323
716

254

_5^
10634

Bridge Meadow.
L H Off W - -
RH ditto E -
An Off on ditto R H

3284
1024-
294

460

Poplar Meadow.

L H Off W —
R H ditto E
R H Off on ditto -
L H ditto, N -

994
2794

- 124
6oi

452

Gg House,
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House, Garden, Fold, 4cc.

Area between 15,12, and 20,75 - — 635.’
Area of an included Triangle in Dairy Field —— 85^ 1
Area of ditto in Pleasure Ground — — 28^ J *

Remains - 521^
An East Off - - - 3°

S5 j t

Lawn-pluds. Ash Field.

L H Off W - I49r
RHOffE '- 62^
SW End
L H Off E - 145
RH ditto W - 9H

449*

Cracadony.
L H Off W 730
R H ditto E -
An Off on Ditto ——- 43
Ditto on ditto — I0|

.942

LH OsfW
R H Off E

402i
313

7151

Quiftel Field.

L H OffW _ 2l
R H ditto E ->- — - 549 s j

570 *

Lane • »34
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The Whole collected.

Sandy Field —
Damsels —-
Ox -pasture —
Dairy Field —
Gardens , Folds, 8cc.
Pleasure Ground -
Bridge Meadow -
Poplar Meadow -
Lawn Pluds —
Cracadony — —
Ash Field — —
QuilVil Field —
Lane - -

Perches. A. R . P.
4661 = 2 3 261
6684 = 40 284

10744- = 6 2 344
8214 = 50 214
55H = 3 1 3 1*

10634 = 62 234
460 = 2 3 20
451 = 23 11
4294 = 2 2 294
942 = 5 3 22
7154 = 4 1 354
57 °i = 3 2 I0i
134 o 3 14

83484 = 52 o 284

These Dimensions being cast up, your next Care will be to
plan the whole from any Scale of equal Parts that you shall think
proper, which, when performed, if the Size thereof be either too
iatgeor too small for the intended Map, you’ll meet with ample
Directions in Part the Second to augment or diminish the same to
any Size : The small Compass of this Treatise induced me to
make Choice of the quarter Scale, 1. e.  16 Statute Poles to an
Inch to plan this Estate from ; but notwithstanding, would advise
the Learner to plan the same from sundry Scales, such as the Inch,
half Inch , half quarter Inch, &c. which will greatly edify him in the
Art and Practice of Planning ; but let him strictly observe whe¬
ther his Plan bear a thorough Similitude to fig.  4 , plate  2 ; for if
not, a Mistake is committed, which may be readily discovered
by Comparison j aod that be may the more effectually correct the
same, here follows certain edifying emblematical instructions for his
more immediate Improvement with respect to a Plan of this
Estate.

Directions ta plan this Estate,

Being accommodated with a Sheet of Paper, Scale and Dividers,
draw an obscure or dry Line quite across the Middle thereof,

G g 2 per
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perpendicular to your Breast, that shall represent the first Main¬line in the Fields

*. Fix upon a Point therein as at 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 those Di¬
mensions that were taken up on that Side in the Fields ; the Right-
hand Side is appropriated to all those Dimensions entered in she
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 erect a Perpendicular to
the Right -hand, by Prob.  3 . Chap.  2 ; otherwise apply the End
of the Scale upon, and parallel to the Main-line, letting or fix¬
ing one Corner of the Scale to the Point made with your Di¬
viders in the Main -line, 44 Links from A, the Beginning,
and from thence draw a Perpendicular or obfeute Line , whereon
lay down I Chain, 71 Links , the first Perpendicular ; then
from A to this Point, draw a penciled Line. Aho 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 second
Perpendicular = 3.52, to b, and with your Pencil join this to
the End of the last Perpendicular ; then take in your Dividers
3 Chains , 70 Links , and lay it on the Main -line, as before, at
which Point draw an obscure perpendicular Line on the Left-hand
Side ; upon which lay down 4 Chains , 40 Links to t ; with
Scale and Dividers draw a Line between t and A, and lay down
thereon the N . E. Off-set, beginning at A ; this being done,
take from the Scale5 Chains, 72 Links, lay it down as before
from A towards B, to which Place draw a Line with the Pencil
from t , which will represent Part of the Hedge between this
Field and Damsels; and as the fame Hedge on the Right -hand is
at Right-angles to the Main -line , raise a Perpendicular thereat,
upon which lay down 2 Chains, 2 Links to e, and then, with a
Pencil , draw a right Line between d and e, and also one between
e and b, the former will represent the Remainder of the Hedge

between
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between this Field and the Damsels; and the latter, the Hedge
between this and the Quistil Field.

4. At the Point d, draw a Perpendicular, then take 5 Chains,
64 Links , up in your Dividers from off the Scale ; lay the same
down from d to f, and join f c with your Pencil j also take 9
Chains , 40 Links, and set it off fromA upwards, at which Place
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 East Off-set in Damsels, as heretofore
taught ; which done, take 10 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 represent the Hedge be»
tween Damsels and Ox -pasture, and the other from e, for the
Hedge, one Part of which separates the Damsels and Dairy Field,
and the other Part thereof divides the Damsels from Quistil
Field.

5. At h erect h D on the Left-hand Perpendicular to the Main¬
line, and lay thereon 7 Chains, 4 Links ; also take 11 Chains
from the fame Scale, and on the Main-line, from A, as before,
lay it down, and thereat erect a Perpendicular to the Right-
hand Side, and lay thereon 6 Chains, 40 Links : Upon this
Perpendicular is an OfF-fet upon an Off set, to the Right -hand,
which plan, and draw a penciled Line from the End of the Per¬
pendicular therein, and it will represent the Hedge between the
Quistil 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 first lay off 7 Chains , 50
Links , and then 8 Chains , 62 Links ; with your Pencil draw
a Line between these two Points, and also draw therewith a right
Line from the End of the last penciled Line , to wit , from the
South West Corner of Quistil Field, to the first Perpendicular
which will represent the Hedge between the Ash and Dairy Fields;
Then take 16 Chains, 36 Links off your Scale, which being
laid from A towards B, shews where the Hedge must be drawn
between Dairy Field and the Orchard , Fold , &c. so that 61
Links being laid off at Right -angles on the Left-hand Side, from

th*
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this Poifit draw a penciled Line to h and k, which will denote
the Fence between Ox pasture, Fold, Orchard , and DairyField . 1

7. Lay down 20 Chains, 10 Links, as before, from A to¬
wards B, to wit, at m, through which a Wall passeth in a Line
with the House Front thereat ; on the Left-hand draw a Line
perpendicular, and lay thereon 40 Links, and also 1 Chain (the
Space between these 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 signify
the Road or Lane ; which being done, take 20 Chains , 75
Links , and lay it from A (as before;) at this Point erect a Right-
hand Perpendicular, upon which lay off 5 Chains, 50 Links,
to n ; (but here let me once more caution the young Practitioner
not to make Use of any other Scale in the Plan than that which
he began with, for should one Line be taken from this Scale, and
another off any other, it would, in that Cafe, be impossible for
his Plan to close; ) through this Point n, and that made where
the Wall was met with, draw a penciled Line to represent the
fame.

8. From your Scale take 24 Chains, and lay it from A (in like
Manner as before) to p, where the funk Fence was met with ;
but before you come to this Point, raisea Perpendicular on the
Left -hand 20 Links short of p, and lay thereon 1 Chain 40
Links , to shew the Point that the Hedge must pass, that is on
the near Side of the Lane ; and also upon the fame Line lay
down 2 Chains, 16 Links, which discovers the Mark C in Ox-
pasture, according to the Field notes, from which draw an occult
Line to the Point D in Ox pasture, and plan thereon, the South
East Off-set therein beginning at D.

g.  Lay off from A towards B, 25 Chains, 23 Links, and on
the Right -hand Side thereat, raise or draw a Perpendicular, upon
which layoff to q, 4 Chains, 61 Links, then, with a Pencil,
draw a Line from q, through p and 0, for the funk Fence ;
omit not to represent the arched Fence on each Side of the Gate,
which , according to the Figure thereof in your Field-Book, is a
Semi-cirele : Also take 27 Chains, 12 Links , in your Dividers,

* - and
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and set it off from A towards B, and on the Left-hand Side draw
a Perpendicular, upon which set off 2 Chains, 68 Links ; then,
with your Pencil, continue those Lines that represent the Lane,
the nearer Line passing through 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 opposite
Side of the Lane ; then take in your Dividers 19 Chains, 30
Links , and lay A down as before, on your Main -Line, whereat
draw a Line perpendicular thereto, on which lay 4 Chains, 22
Links to r, the South West Corner of Pleasure Ground : Here
describe the Arch on each Side the Gate , as it appears in the re¬
served Columns of your Field Book, and at the Point B, erect a
Perpendicular on the Left-hand Side, and lay thereon 2 Chains,
92 Links ; upon this Line there is an Off -set upon an Off-fet,
which plan ; and also let those Lines be continued to S and x
that represent the Lane ; lay down a small West Off set that ap¬
pears in your Book between r and q ; then draw a penciled Line
likewise from r to S, and then delineate the internal Simi-
circle at the Gate , which concludes a Plan of those Dimensions
that respect the first Main-line.

Then will the next Step be to plan those Dimensions taken up
on the second Main-line, but ere you can proceed therein, this
Main -line must first 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
raised in the Meadow on the Left-hand at 1 Chain, 30
Links , to the South Corner of Pleasure Ground , at the Point
S, therefore, take 3 Chains, 30 Links in your Dividers, and
set one Foot in the Point S, describe an Arch with the other Foot.
And if 1 Chain, 30 Links, be taken from 19 Chains, 96
Links, there will remain 18 Chains , 66 Links, (the Distance
between the Place where this Perpendicular was raised, and the
Point E in Ox -pasture.) Hence 18 Chains, 66 Links, being
taken from the Scale with which, (setting 1 Foot in the Point E)
describe an Arch that shall intersect the former, through which
Point of Intersection, and the Point E, draw a Line with the
Point of the Dividers, for the second Main-line ; and then from
your Scale take the whole Length of this Main-line — 19
Chains , 96 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 : Bui
hare remember that you’ll have no Occasion to take Notice (aS
you are planning) of those Perpendiculars which Were taken up
on the Left -hand Side of this Main -line, except the first you took
in Poplar Meadow, by which the Fence on the North Side
thereof, and also that between Poplar Meadow and Lawn-plud*,
are drawn ; for all the other Fences or Hedges between and the
former Main -line, are already planned. Jt is likewise needless
to give any Directions (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 possibly be at a
Loss to raise Perpendiculars from a base Line at each refpecti ve
Place the same were taken at : However, in joining the Perpen'
diculars with a Pencil, forget not to draw a Line parallel thereto,
between 40 and 50 Links distant therefrom, to represent the
River , which by the Chain, measured so much ; when done,
turn over to the Dimensions of Cracadony, wherein you find
that the Main -line taken therein, begins at r, in the South
Corner thereof, and passeth by k, the West Corner of the 0 s'
chard already planned, which limits the Direction of this Main*
line.

Here note, All the Difficulty of planning from Main - lin £S*
depends upon drawing them exactly true in their proper Place-
This done, the Work will then be found to be exceeding easy-

Having drawn the Line, there will be no Occasion to take
Notice of the Perpendiculars on the Right -hand Side (except ths
three last) the Hedge being already planned which is on that Side
between this and the Quistil Field ; therefore, by erecting, °n
the Right-hand, (according to the Field Notes ) Perpendicular
respectively, upon which the several Numbers , as they appear u’
the Field Book, being laid thereon ; then , with the Pencil, j 01 *]
the Ends of the fame, as heretofore directed. This last penciled
Line shews the Hedge between Ash Field and Quistil,
the Perpendiculars on the Left -hand Side, plan them as you y1
thofp on the Right -hand Side ois the last Main-line ; this being
done, and the Boundaries described by your Pencil, the wholes
planned save only the North West Side or Fence of Quistil k ie> »
wherein the Proof and Truth of all your Proceedings ^
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ant̂ Chamber) will appear, which you discover thus;

V°ur I'y .0CCl, lt Line from M to b, which being taken between
fponcl V'^ Crs’ ant* aPP'*e^ t0 t'ie  Scale , if the Extent corre-
ChaiS r* 1*1 f amc  Cine in your Field Book, (to wit , n
Cafens,l you have made a good Close, which will always be the
rear0ĥen Care attends each Step ; otherwise it would be un-
Ch~; e to expect it . However, this Line answering with the
^n* ln  ij . — r - - -
"'hich 1 C ln  Field -Book, confirms the Accuracy, upon
sunn's ^ down the Left -hand Off-set thereon, and with the

draw the North East Side of this Field.

1,^ 7, With Pen and Ink draw or trace off all the penciled
^ *n Fl »n, then is the fame ready to be transferred to a
*hi ,° n Vellum, or whatever else is intended for that Purpose,

to  perform, observe the following

^ Directions.
jffl ,

r<*nsftr or trace off) upon Vellum, Parchment, or Paper , the
Plan of an Estate, and afterwards to embettiso the same*

^4DtT^ e ^’ zc  ot your Vellum, Parchment , or Paper, being
binder *° Flan, wherein if Grease, or any thing else should
oc tap y° ur  Pen to slide freely, a little Pounce rubbed thereon
ff°tnl?na dy will greatly help the same, and also prevent the Ink
you »P^ ea ding ; some double refined Loaf Sugar dissolved in

*** will give it an additional Gloss.
2, r

\tl, ‘ ^ ay your Plan carefully upon the Vellum, Parchment , or
four sVCr  Else you intend to draw your Map upon, and three or
»i,dq 01*11 Nails being stuck into the Table through the Plan
itig0°rner.s of the Vellum , &c. to prevent the fame from sliift-
anfivem?vinS (though small Weights , or Books will, with Care,
vi derjr the fame Purpose:) Then , with the Point of your Di-
ly, s0\J racc  off all the Lines in the Plan , pressing the fame gent-
havjn * at  the Impression may appear on the Vellum, Sec.  Thus
Flir, a ^ ne  or traced over all the Lines exactly , take up the

you’ll fee underneath , all those Lines upon the Vel-
^°°d / j- t*lat are  *n the Plan ; and then, with a fine Pen, and
the fob make thereon Hedges, &c. such as appear in

owing Map. Hh 3. When
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3 When the Hedges, &c. belonging to each and every Fieldare finished, it will be a great Addition to the Beauty of theMap , to adorn the Hedges on one Side with proper Shading, orColours, to represent the Ditches ; and the Pasture or Mea-
dowing being touched up with a transparent Green Colour,in Imitation of Grass, (but not dawbed on ;) arable or ploughedLand with a brown eat then Colour, &c. laid on in such a Man¬
ner (fee the following Map)  as will render the fame all thorougha Similitude of Ridges and Furrows. There are many Gen¬tlemen that chuse to have a Map of their Estates ornamentedwith Colours, but, in my humble Opinion , good Indian Inkis much preferable thereto : However, it greatly behoves everySurveyor to please, if possible, his Employer, and therefore Ishould think it adviseable for those who are so employed to havea small Specimen of their Performance upon Vellum, curiouslyornamented , to shew their Employers, wherein should appearsome Closes finished with Indian  Ink , and some with Colours.

4. Having compleated the Fields, &c. in the Map , make
Choice of a Compartment , or Vacancy therein, at the Top,if possible, to draw the Coat of Arms belonging to the Gentle¬man that owns the Estate, with Shield, Crest, and Supporters ;the Shield should be drawn so that it may contain the Title,Township , and County, or any thing else that is proper to de¬note the Situation thereof. The Art of drawing such Orna¬ments, will soon be obtained by assiduous Application, and someInstructions therein from a Limner , which the small Size of
this Treatise 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.

Lastly, Draw the Mariner ’sCompass, with the Flower de Lucetherein , pointing to the North exactly, see Page  96 . However,for the young Learner's farther Improvement herein, here followsa Map of the Estate mentioned in the foregoing Example, pro¬
perly embellished, wherein is represented Pasture, Meadowing,ploughed Land, and whatever else that is necessary, which will

undoubt-



241GEODÆSIA  Improved.

undoubtedly edify more than if several Pages were wrote upon
the Occasion. Now , if the Whole be well performed, the
Map will be a neat Ornament to hang up in the Owner ’s Study,
or wherever else he shall chuse, so that at Pleasure he may see his
whole Estate in his Chamber, and likewise the particular Quan¬
tity of each and every Inclosure therein, without any Manner ofTrouble , but rather a Pleasure.

Thus having briefly, and particularly taught and directed how
an Estate (consisting of any Number of Inclosures) may be sur¬
veyed by the Chain (unajfisted by Inftrununts,)  and also how the
same may be accurately planned and mapped, I come, in the
next Place, to shew how a Pond, Pool, Mere, Wood , or any
inaccessible Ground may be measured two different Ways , r e.
the one by rect angular Lines ; and the other by stationary
ones, and in both CTes this is the

RULE.

From the Area that the rect-angular or stationary Lines in¬cludes, deduct the Area of the several Inlets that are between
those Lines and the Pond, Pool, &c. the Remainder will be the
true Area fought.

Note,  When rect-angular Lines are used, the Pen discovers
the real included Area ; but in using stationary Lines, the Scale
and Dividers must be engaged for that Purpose, and consequentlythe Result will be somewhat doubtful.

Example.

Admit 5, plate  L, to represent a Mere, or Pool of Water,
and it be required to know the true Content thereof, to perform
which observe the following

Hh 2 Directions.
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Directions.

1. Set up your Cross-staif 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. Measure the Line A D, and take up a Left-hand Inset
thereon, which being entered, return to your Staff, but forgetnot to leavea Mark at D.

3. Chain the Line A B, upon which take up an Inset on the
Right -hand thereof.

4. Fixt your Staff in B, which will direct you to chain an¬
other Line at Right -angles to this last measured Line , to wit,
B C, and take up an Inset upon this also.

Lastly, Chain from C, to the Mark lest at D, and take up the
Inset thereon, and it is done, whereby you have obtained the
following

Dimensions,
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Dimensions.
N . W . Inset, L. H.

Taken upon the Line A D.
4X4.

1 io2,30
3>6o
4 . no

- ,50
m

5>° '
5»5° ,20

rs

0 .« 3o0)4^Q

N.
Taken

E. Inset, R.H.
upon the Line B C.

80.

1 10 0
. I>°

3,00 ■
7,20 5 ^

10,60 —. . . 00

S. E. Inset, R. H.
Taken upon the Line B C.

37*
o - -- o

,30- -70

1004>zu
4,00 ' ' ' ^ ' " . . j 3 °

' r>

8. W . Inset, R. H.
Talcen upon the Line C D.

146.
U " ■

,2o - - - - ,90
2,50 — — — — O
4.70 - —- 2,10
6,70 — — — — 1,10
8,30- — — 1,20
9,40 — — — — O
1,0 — — ■

Fig. A B C D.
X21 2 ~

0 - — 1 --8,60
10,6q — - ' — 5,70

The Area of the Figure A B C D.

The several Insets upon

The true Area

12x24
3°4t

-A.
9°8 = 5

R . P.
L 28

Here
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Here follows an Example wherein a Pond, &c. is measured by
stationary Lines, and exterior Angles, taken partly in like
Manner as directed in Page 124, wherein I proposed to give an
Example of a Field measured by such Lines, but being advised,
by a Friend, not to introduce an Example therein (relating to
Land ) that would admit of many Answers, I therefore pru¬
dently omitted the fame, as the Dimensions so taken could not
possibly be cast up without having Recourse to Scale and Com¬
pass : And I can assure my Reader, it is with the utmost Reluc¬
tance that I am now prevailed on to give an Example (though
»f JValer)  whereof the ambiguous Result will unavoidably admitof unlimited, uncertain Variety ; nevertheless, as Pools are
seldom or ever paid for by the Acre, and as small IVaters  are ge¬
nerally allowed to be horizontal , consequently there will be no
Occasion to make any Allowance so, Alritude or Depression; so
that , with diligent Care , the Errors arising from lui h Dimen¬
sions will be but tristmg, as the Oft'-fets taken around the fame
are cast up by the Pen ; but, notwithstanding, permit me to cau¬
tion the young Practitioner, when he takes an Angle by the
Chain , to be very exact, forothewife he’ll find it extremely dif¬
ficult (Imight have said impojfible)  to obtain, from the Dimensions
so taken, a perfect close ; however, my Brevity herein will, I
hope, plead my Excuse for introducing this

• Example.
Admit fig. 6, plate2, to representa small Pool, or Pond of

Water, and it be required to survey the same by stationary Lines,
and Angles taken by the Chain.

Nate, The Insets that occur, are taken up in like Manner as
you were directed in Page 155, to take up Off-sets.

First chaina Line fromE to A = 4 Chains, 60 Links, which
Station being entered, set upa measuring Pin atA, and fixing upona Mark at B, continue the Line E A 2 Chains farther, whereat leave
a Pin ; return to A, and measure towardsB 2 Chains; then mea¬
sure the exact Distance(with the Chain) between the last Pin stuck

down,
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down, and the former == r Chains , 824 Links, which is a
Chord-Line to the Angle A, made by  the first and second
Station, as already observed; fce that you forget not to takeup the Insets upon each Line.

2. Chain the Line or Side AB = 5 Chains, 70 Links, and
take, as before, the Angle made by this and the next succeedingStation, — 1.8j = to the Chord 3, 4.

3. In like Manner Chain B C,for a third Station = 2 Chains,
20 Links , and measure the Chord Line 5, 6 = 1.77I,

4. Measuie C D = 6 Chains, 30 Links , and at the End
thereof take up the external Angle, as before, whose Chord is2 Chains, 8 Links.

Lastly, Measure the Side D E, and at the Corner E , take up
the last Chord Line, e.  9 , 10 = 1 Chain , 69 ; Links.

The
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The Dimensions.

ist Stat.

St. Sds. Di . An. Chords.
C. L.

1 EA 4,60 A — - 2,824
2 AB 5,70 B — - i,8iZ
3 BC 2,20 C — i' 77-
4 CD 6,30 U — - 2,80
5 DE 5,72  E — - 1694

2d Stat. Inset.

35v 1 A
3,8o
4,0 -
5,70  '

I'
3158̂ '- — — —

3d Stat. Inset.
81

2,20 -
,50

5 Stat. on Inset.
14.

o —-- o
*4° - o

2,50 - >3°
3,80 - ,30
5,0 - o
7-72 - 0

ist Stat. Inset.

48.
O - - Q
1,70 - — - 1,36
2,30 - — - 1,32
3,90 - - - ,00
4,60 - - - 00

4 Stat. Inset.

5-
o - o
1,0 - o
1.60 - ,50
2.30 - ,44
3,10 - ,04
3.30 — — — — .05
4.60 - ,40
6.30 — — - — 00

Trapezium A B D E.

525.
o — — - — 2,40
9,00 — — — — 4,90

Triangle BCD.

o _ «7i_
7,80 — — — — 1,40

The
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The Area of the [Trapezium A B D E
[ Triangle BCD

Area of A B C D E

247
Perches.

525

612^

Deduct the several Insets upon the

"ist 8tat.
2d ditto

' 3d ditto
4th ditto

- 5th ditto

48
351
8i
5

J4
iii {.

50 °|
Bjr the above if appears that the Content of the Pool or Pond

by scale and Dividers is 500J Perches, which are equal to 3
Acres, 20^ Perches, of Statute Measure.

Now if it were required to reduce the above, or any other
Quantity of Statute Acres, into customary, or Plantation Mea¬
sure, or the contrary, there are Directions for so doing in Pager
33 and  34-

Directions to plan the above Dimensions.

1 Draw an occult Line, and lay thereon your first Station
s= 4 Chains, 60 Links, (taken from any Scale of equal Parts,)
as from E to A ; let this Line be continued something farther,
then take 2 Chains from the Inch Scale, and setting one Foot in
A, describe the Arch 1, 2 ; then take your first Chord-line
— 2.82^, from the Inch Scale also, and lay it upon this Arch,
from 1 to 2, through the Point A, and this Point 2, draw an
obscure Line for the second Station.

Note , The larger the Scale is from which you describe your An¬
gles, the more correct will your Plan he.

2. Upon this last Line , from A to B, lay down your second
Station -» 5.70, from the Scale you first made Choice of for

I i your
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vour stationary Lines ; and take 2 Chains, as before, from the
Scale, and setting one Foot in B, describe the Arch 3, upon
which lay down from 3 to 4, your second Chord-line i8i | ,
taken from the Inch Scale: and through the Point 4 draw an¬
other Line for your third Station.

3. Having laid down from B to C, your third Station Line,
1= 2 Chains, 20 Links, set one Foot of your Dividers in the
Point C, and with 2 Chains therein (as before) describe 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 describe the Arch 5, 6 j upon which, from  C , lay off
the 4th Chord-line ---- 2 Chains, 80 Links , from 5 to 6 ; and if
a Line be drawn from D to E that will pass through the Point
made in the last Arch at 6 ; you may then conclude that your
Angles were correctly taken, and as correctly planned ; more¬
over, the Distance between D and E should also be = 5 Chains,
72 Links, otherwise there is a Mistake committed , which seldom
happens when the Angles compleat a Close.

Here note, It may happen when you measure Ponds, Pcols,
&c by stationary Lines, that an exterior Angle or Angles may
be met with, in which Cafe, if you leave the Pool on the Right-
hand in your surrounding, those exterior Angles must be entered
in a Left-hand Column, otherwise go howloever you will round
the same, wherein you take exterior and interior  Angles ; the
one may he entered in the Left -hand Column of your Field-
Book ( formeily mentioned,) and the other in the Right -hand
Column of the fame Page.

The Insets that are taken upon each Line being entered ac¬
cordingly, may be planned in like Manner as directed in the two
foregoing Examples.

Note,  If the Estate be hilly, or uneven, and the Main-line,
or any other measured thereon crosieth the same, it will occasion
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a Disclose in the Plan, which to prevent, or remedy, in Part the
second you are directed, by the Help of an Instrument , to take
the Depression, or Altidude, of an Hill , and Trigonometry will
then find the base Line thereof, which must be used in planning.
But here methinks I fee the honest Country Youth astonished at
the very Sound of both Instruments, and Trigonometry , saying,
IVbat ! cannot Land (both accessible and inaccessible) be accurately

surveyed by the Chain only, without being troubled with a Number of
unnecessary Instruments? I answer in the Affirmative, most cer¬
tainly . Instruments (before a more correct and expeditious
Method was found out) were esteemed very useful in this Art,
but now-a-days they serve old Practitioners (who know no better)
to amuse Country People ( that are ignorant thereof ) in order to
make them pay the Surveyor more freely ; nor should I have in¬
troduced Instruments in this Treatise, had I not considered the
many Artificers who are thereby supported ; together with a
Number of old Practitioners  whose Livelihood hath an absolute
Dependence thereon : However, as I have, in Part the second/
not only pointed out some of the many Errors the Instrument is
unavoidably Heir to, but also given ample Directions therein to
reconcile and correct those Errors as near the Truth as the Cafe
will admit of, the whole being cast up by the Pen several Ways
(and which will not differ one Perch in one thousand Acres) will
undoubtedly atone for the Insertion thereof.

Directions to the young Surveyor ascending and descending hilly
Ground,

When a Hill interposes in the Survey, in chaining over the
fame, you may find both the Arch and also the Chord -line,
i . e,  the Hill’s Foundation, thus:

If the Hill be not very steep, let your Foreman , at the End
of every ascending Chain, stick down his Arrow, keeping the
Chain -End close to the Ground , whilst you holding up the Chain
at full stretch, Breast high, or higher, until it be parallel to the
Horizon , to wit, at Right -angles to a supposed Line between
your Chain-hand so poised, and the Arrow formerly stuck
down, the Chain-End being held exactly over the fame In
this Manner proceed until you surmount the Hill, by which

I i 2 Means
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Means you’ll have the Foundation -line of the Hill as far as you
thus advance thereon ; and as you ascend, you may also measure
the slant Line thereof, which will enable you to find the super¬
ficial Area and Altitude of the fame if required. In descending
a Hill, you must perform the Part your Foreman did when a*'
cending, whilst he raises his Chain hand, &c. as you did before*

But if the Hill be very Steep, your best Way then will be t°
measure up and down the same by half, or quarter Chain5*
which , with Cafe, will more effectually answer your End, than
all the Instruments ever constructed for the like Occasion.

Thus have I finished the first Part as proposed, and therefore who¬
soever intend or hope to learn any thing contained therein, mu>
not only read the fame, but also apply Pen, &c. to Paper ; so thsj
by casting up and planning the several Examples, together with
some others of their own proposing, intermixed with Diligent
and Care, will most certainly accomplish their Desires of be¬
coming compleat Surveyors.

The E N D of the First Part.

P A R *
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