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ADVERTISEMENT,

T T —

IN the following Treatise, the Author does not pre-
tend to any new Discovery, or to convey Instruction to
the experienced Land-Surveyor ; his only aim is to sup-
bly ‘the deficiency of a Book, proper to be introduced
into Schools,. to instruct Boys in the first rudiments of
Land-surveying by the Chain and Cross: and as he
wishes to render it as useful as possible to young
people, he will thankfully receive any information,
Jrom persons conversant in subjects of this nature, to
render another Edition more complete.

In Pagt IV, the Student will find a repetition of a few of the
Rules before explained in PArT 1I; but as the same occur in two
distinct methods of Surveying, it was thought best to avoid a
reference to former pages. '
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A LIST of GRAPHICAL INSTRUMENTS for the Use of the
Young Surveyor, as made at the lowest Prices, by W. and 8,
Jones, Mathematical, &c. Instrument Makers, 30, Lower

Holbourn, London. ~ -

One-foot box feather-edged Plotting Scale, divided at
the edges in various parts of the inch, to order, each
“Dittoivory - - - -, S e - - - - o .
Four-pole Gunter’s Chain, 9s. of stout wire - - <
Four-pole Measuring Pocket Tapes, in leather boxes
Six-inch full case of steel jointed Instruments, ivory

Plotting scale, ebony six-inch parallel ruler, and

brass semicircular Protractor - - - - - - -
Ditto with ivory Sector - -, - - - - « - -
Best Cases with best spring Instruments - - - -

A pocket brass Cylinder Cross, without Staff - - -
A ditto, with Circumferentor and Needle, and Staff.

Improved ditto, with Theodolite, Circle, Rack, Pinion, &c.

A six-inch brass circular Protractor, to  degrees -
A ditto, best, with index, receiver, &c. of the best
kind, 1L 18s. to - =+ - - = - - - -
Best portable Theodolite and portable Staff - - -
‘A ten-inch brass common Theodolite, four sights -
Parallel Rulers, 12 inches long, 4s. double bar -
One-foot Pentagraph for copying Plans, best ‘- -
Two-feet ditto » - = ditto - - -, - = - -
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PART THE FIRST.

PRACTICAL GEOMETRY.

DEFINITIONS.
1. A PoinT is the beginning of magnitude, .
and has neither length, breadth, nor thickness.

1

* 2. A Line is length without breadth.

3. A Straight Line is theshortest which can
be drawn from one point to another..

4. Parallel Straight Lines are equally distant
in all their parts, and if produced ever so far
both vways would never meet.




] PRACTICAL GEOMETRY.

5 An Angle is the meeting of two linesina
point, but not so as to' form one straight line.

6. When oneStraight Line stands on another
and makes the angles on each side equal, both
angles are right angles, and that line which
" stands on the other is a perpendicular ta it.

rd

7. An Obtuse Angle is greater than a right

- . angle.




YRACTICAL GEOMETRY. | 8
. 8 An Acute Angle is smtller than a nght:

aﬂs’k | -

7

9. ACircleisa p]am ﬁgurc, boynded by one
curved ling which is called the circumference,
and is every where equally distant from the
point C within the circle, called the centre,

.Ba
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15. A Straight Line cutting off any portion
of a circle, greater or less than asémicirele, and
‘bounded by the circumference s called a Chord,
as A B.—( Last Figure.)

16. Andthe part of the cuéum&rcnce which

is cut off by it is called an Are, aa ABC—- .

(Last Figurt.)

1y All figures eétitained by three sm,xght
lises are éiﬂed Tnangle; : o

e pa

- 18. An Equllateral Tnangle has all jts sides
“and all its angles cqna.l. -
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19.- An Isosceles Tnanglehas two of its sxdes
and two of its angles equal.

20, A Scalene Triangle has all its sides and
all its angles unequal. - :

By !
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- 21. A Right Angled Triangle has one right )

angle. \

22, An Obtuse Angled Tnangle has one,
aobtuse angle

23. An Acute Angled Trlangle has three
acute angles. - - : :




’

PRACTICAL GEOMETRY, B

. 24. An Hypotheniise is the. lonéest side of a
right angled triangle, the bottom side is the
Base, and the other side the Perpendicular.

" Perpendicular

Base

25. All figures contained by four stralght
lines are called Quadrangles or Quadnlaterals.‘

-

26. A Square has all its sides equal and its
angles right angles. . -
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. 27. A Rhombus has all its sides équal, but
its angles not right angles. -

28. A Parallelogram has its opposite sides
parallel ,

——

29 A Rectangle is ‘a Parallelogram whose
angles are all nght angles.
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0. A Rhomboid is a Parallelogram - whose
" angles are not right angles. ~

g1. All other four sxded ﬁgures are called .
'I’rapezmms . !

ge. A Trapezoid is a Trapezium that has -
two of its sides parallel ta each other. - .
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33; A Lin&dréwh from one angle ofa figure
to another is called the Diagoné'l.

. 4. All ﬁgures contamed by more than four
1des are called Polygons. -

,

' 35. All Regular Po‘lygims aré named accord-
ing to the number of lines they are contained
by :—

+ Tetragon
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Pentagon

Hexagon

e -

Heptagon :

Octagon

B Nonagdn




PROBLEMS.

PROBLEM 1I.

-

To biseet a given line A-B.

On the cdntrc B with any ndms greatcr that half
the line, describe the arc aa

With the same radzm, and Aasa centrc, describe
_ the arc b b.
" Through the points of intersection draw the line
C D, which will dividethe given line into two equal
parts. )

N.B. EDisa perpendxcular raxsed in the m:ddle
of the line A B. .
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PROBLEM II.

To erect a perpendicular from a grven pomt
Cina gwm right line A B.

.., \I ) y..r
)y

»~

A

a C | B 2

When the given pomns near the middle of the line,
set off two equal distances from it on the line A B, as
Caand C.

With any radius greater than a C, and g asa centre,
describe an arc. :

With the same radius, and b as a centre, describe
. another arc cutting the former in D. :

Draw the line C D, whlch will be the perpendxcular
required,
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When the given point Cis at the end of the line
“or near t/ze end. .

\,\ d .
“s .-".
A E - —6—"

e S

t

Take any point as D for a centre, and with the radius
D C, describe an.arc cutting A B in E and C.
Draw the line E F through the pomt D, cuttmg ;he

arc in F. . .
. Through the intersection F draw the lme C G whlch

. will be the perpendxcular required.

AvoTuEr METHOQD.




PRACTICAL GEOMETRY. 1

With the given point C for a centte, and any cone
venient radius, describe the arc A B.

With the same radius, and A for a centre, cross tbe
arc in D.

With the same radius, dnd D for a centre, describe
the arc E B C cutting the arc A D'B in B. :

With the same radius, and B for a centre, cross the
last arc in E,

Draw the line E C, which wxll be the perpcndxcular
required.

PROBLEM III.

To let fall a pprimlar Sfrom a given point
C, on a given right line AB.

Casz L—When the point is nearly opposite the middle
of the line.

A \G// B
. D B ‘
ia

M .
F\

With C as acentre, descnbc an arc cumng the gwen .
line in two places, D and Ey
C

‘
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Wxth D as a centre, and 2 radiut longcr th;n DG,
describe the arc 2 a.

- With.the mame. radms,‘and Eaa centre, dcscnbe
an arc cutting the firstin F.

Draw the hne CF .--—-C G is the perpnnd;cnlar
rcquxrcd ' .

CAS,B I1.—~When the given point C is mrb qiposztc the

gf the line, ‘
~.C, ..
o O \
3 n‘..~\ , .\
U \
N, Yot \
NN t 3
® ‘I‘ \ H
X j
/’ © e . 3
.\.‘ ...,« v\. ‘ A .
0‘,. c'
A ’ \ »* g B
5‘
’ .\ - H 4
.

From the pomt C, draw a line touchmg the given
line in D.

. Bisect C D ina.

With the.radius & C, and @ as a centre, descnbe the
. arc CED., .

Draw the line C E, whlch wxll be thc pcrpendlcular
requu'ed

.
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.~

S0 0w Aworues MeTHOD.
., "0.‘ c .

& ., D i

' if
¥

4
13

. p .
Take twé‘ points.D afd E, in the given line.
On D, wjth the radits D C, describe an arc.
On E, with the radius E Cy dqscﬁbc another.
Throughl the points of n;:.ctsecnon C and F drawa
line.——C G will be the perpqndnculat required.

-8 s
H !

‘I
. PRGBLEM w., -

L4

Zo dwzde a gwen angle BAC into two equal
part:.
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On the centre A; describe the arc D E,
., On the cenuerD, with any radius‘longer than half
of D E, describe the arc aa.

On the: centre E, with the same radius, describe
another arc cutting the former in G.

Draw the line A G, which will divide the angle
. B A Cintotwoe equal parts.

 PROBLEM V.

To divide a right anglc AB C into three eg'ual
. parts. '

A

(TS

Wlth Bfora centre, dcscnbe an arc D E.’

‘With the same radms, and E for a centre, cross the’

arc in b,
With the same radms, and D for a ccntrc, cross the.

.arc in @.

Draw the lines ¢ B and / B, and the angle will be

divided into three equal parts.
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PROBLEM.VI.

To make an, angle equal to a given angle ABC.

Draw thc line CD.

With D for a centre, draw anarc E F.

With the same radius, and B for a centre, draw the
arc G H,

Set the distance G H off from E to F.

Through F, draw the hne DI, and you wrll have
the: angle required, ‘
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PROBLEM VIL

To drvzde a gwm line A B inio any numbcr g“
egual parts..

Draw theline A C.
'Make an angle at B, equal to that at A.
' With any convenient distanee, set off the iumber of

parts requiped (suppose 4,) from A towards C.
* With the same distance, set off the’ number of parts

~ from B towards D
Draw'the lines ( 1. 3) 2. z) &e. which wm dlwde the

line AB as was requtred. »
: D

PROBLEM . VIII

- To dmw o line parallel to @ gzm hm A B,
- which shall pass t]zyoug/z a given point C

/- *,‘C

J' ‘
G -~ . F‘
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- Take any point D, in the line A B, and draw the
' lme DC.

Make the angle E C D equalto CDB, -

The line E F will be parallel to A B.

PROBLEM IX.

T draw a line pamllel to a gwen line, at a
given dz.sta,nce. .

G - E - *F H

;FT"T\\‘, “,f \
/ . \ /’ \\
A i \
A :E: ' ‘D °~ B

Takc two pomts Cand D, in the given line,.

Take the given distance for a radius, and wnh c
and D as ccntres, describe the arcs E and F..

Draw the line G H, touching both arcs without cut-
ting thcm, which will be parallel to A B.. '

A}

Cy . N
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PROBLEM' X.

Upon a given nght line AB, to ma&c an equilg-
tcml Triangle.

A ' —"B

With the radius A B, and A as'a ccntre, déscribe an
arc.

With the same radms, and B as a centre, cross the
first arc in C.

Draw the lines CA and CB, whnch will complete
the tnangle A B C. .
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v PROBLEM XI.

Tomakea Trzangle whose three sides shallbe équal
" to three given straight lines, if any tuo. of the
given lines are greater than the third. Lct'

A, B, C be the three given lines.

Draw the line D E, equal to A
With a radius ¢qual to B, and D as a eentx*e, dev

cribean arc.
With a radius equal to Cyand E as a centre, cross

the first arc in F. '
Draw the lines F D, FE, wluch will complete the

triangle required,
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PROBLEM XII.

1

To divide a given'Triangle A B C, into any num-
ber of equal parts, (suppose 4.)
/o ) oL 4 c-

Dnvxde one of the sides into as many equal parts as
the triangle is to be divided into.

Draw lines from the épposite ‘angle to the peints of
division D, E, F, which will dmdc the tmngle as was

'reqmred.

LN
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PROBLEM XIIL
Ta describe a Square, upon a given line A B.

".‘j;' .. ‘ L c

AL —— B

-

. Raiae a perpendienlar, at one end of the gwcn  Line,
Make the perpendicular B C, equal to A B. Ceo
With themhaa A B,andC as a centre, ducnbe an
arc. ‘
With the same radius, and Aasa ccnttc,dccrihe an.
otfxer arc crossing the firkt in D..

 Daaw the lins D C; D'A, which \nh conplae the
: Squarc rcq\nred. _ ,

.
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PROBLEM XIV.

To describe a Rectangle, whose length and breadih
shall be equal to two given lines, A B and C,

C

. Raisea perpendxcular atone end of the longest line,
asatB, :
. . Make the perpendxcular B D, equal to the shortest
: lme Cc. .

. - With tbe radms AB, and Dasa centre, descnbe an
arc.

- With the radius C, and A as a centre, descnbe an-
other arc crossing the first in E.

Draw the lines D E and'A E, which mll complete ,
the Rectangle required. -
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PROBLEM XV.
" To_find the Centre of a given. circle.

Draw any cﬁbrd A B, and blsa/ t it at ngbt angles
with the pcrpcndxcuTa

Bisect C D in E, which w:ll bg the centre of the
circle requxred o :

'
\ t



.
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" PROBLEM XVI.

Through three given points A, B and 'C, to des-
cribe the circumference of a Circle.

‘. ¢

Draw two ng‘ht 1xnes AB and B C, Jommg the
“points A Band B C.
Bisect these two lines with two others drawn at right
angles to them, and produce them till they meet in the
* point D.
'With the radius D B, or DC, or D A, and D as a
centre, describe a circle whlch will pass through ‘the
'pomts rcquxrcd .



-
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PROBLEM XVII.

To draw a Tangcnt to a given mcle, that .skall
pass througb a gwen point A, in the circle.

A

D —C

Draw the radius A O. .

Erect a perpendicular at the end o‘flt A.
Produce the perpendicular to D.

C D, will be the Tangent required.



) PRACTICAL GEOMETRY,
CAsn II. —Whm thegwm pomt A, is without the circle.

Draw the lmc AB from the glvcn pomt, to the cen-
tre of the circle B. g

Bisect AB, in C.. -

With the radius C B or C A; and C for a centre,
describe the semicircle A D B, cutting the gwen cigele
in D.

Draw A D, which will be the tangent requxrcd.

EESTEN O NS
| I;ROBLEM XVIIL
To inscribe a Circle, in a given triangle ABC,
. . C N
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Bisect any two angles with two lines, these lines
will intersect in the point D, which is the centre of the
Circle.

Set one point of the compassesin D, and open them
till the other point will touch any side of the triangle
without passing through it; with that radius describe
the Circle,

PROBLEM XIX.

To inscribe an Equilateral Triangle, in a Circle.

With the radius of the Cll‘ClC, and any pomtAm the
cxrcumference as a centre, describe the arc BC.
Draw the line B C, which will be the SIde of the

Equilateral Triangle required.
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'PROBLEM XX. - :
To inscribe a Square, in a given circle ABCD.

-~

Draw two dlamet.crs ABandCD, crossmg each other

" at right angles.
Draw -the lines AD, DB, BC and A C, which will
form the Square rcq.ulred

PROBLEM XXI.
To inscribe a Pentagon, in a given circle.
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Draw two diameters A B and C D, at right angles.

Bisect a radius ED, in F.

With the radius FA, and F as a centre, describe the
arc AG.

The distance A G, is the side of the Pentagon re-
quxred.

| PROBLEM XXII,
T inscribe an Hexagon, in a given. circle.

Take the radms of the circle, and earry six times
round the clrcumfcrence.

g

<}
LA
?J
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PROBLEM XXIIL.

To inscribé an Heptagon in a given circle.

With the radius of the circle, and any point A in
the circumference as a centre, describe the arc B C.

Draw the line B C, and bisect it in D.

DB or D C, isthe side of the Heptagon.

PROBLEM XXIV.
To nscribe an Octagon, in a given circle.
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. Draw two diameters AB and CD, at nght angles.
Bisect the arc AC, in E.
Draw the line A E, which will be the side of the .
Octagon.

PROBLEM XXV.

To inscribe a Nonagon, in a given czrcle.

With the radius of the circle, and A as a centre, de-
scribe thearc EF, -

Divide the arc E A F, into three equal parts.

The chord of any of them will be the sxdc of a.Non.
agon, ‘.
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’

PROBLEM XXVI.

To tnscribe a Decagon, tn a given circle.

Draw two diameters AB .and C D, at right angles,

With the radius of the circle, and A as a centre,
describe the arc EF. -

Draw the chord EF.”

'With ‘the radius GC, and Gunantn.descr‘be
‘ the arc C H.
' Thedlmdefmmﬁtothcotmrelgwtbﬁkofa

~ Decagon.

4
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PROBLEM XXVII. ‘
Fodescribe a circle, about a giver: triangle ABC,

LA

A

B
Bisect any two sides with two lines at right angles,
these lines will intersect in the pomt D, which will be

the centre of the circle.
With the radius D A, D B,or DC, describe a circle.

/
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PROBLEM XXVIII.

To describe a circle, about a given square,
' ABCD ‘

Draw the two dugonals, AC,and BD..

Theo intersection E is the centre, and the lines A E,
BE, CE, and DE are: radn, with which draw the
circle. - . .

- Nore.~The centres of all regular’ Polygons, may ..

be found by bisecting two adjoining sides, or two an-
gles with two lines, which will intersect eaéh other in
the centre.
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_ PROBLEM XXIX..
70 describe a square, about a given circle..

E__. __c ____H

F
Draw two diameters A B and €D, at right angles.
. Through thepoint A, draw a line parallel to C D.
. -Do the same at B,
- ‘Through the point C, draw a lme parallel to AB.
Dothe same at D. -

These lines will intersect in the pomu EF and GH,
and form a square. .
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| PROBLEM XXX.
To describe any regular Polygon about a circle.

" Inscribe a polygon, with the gwen numbcr of sxdcs
in the circle.
. Draw tangents to the circle at the angular points,
which will intersect each other, and fosn the Polygon
required.

| PROBLEM XXXI.
To make regular Pentagon, on a given line AB.
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Draw BC perpendxcular to AB, and equal to half
of it.

Draw A C,and produce it till C D is equal to CB..

With the radius B D, and A as a centre, descnbc an

arc.

" With the same radius, and B as a centre, cross the
first arc in E.

With the radius EA or EB, and E as.a centre, de-
scribe a circle.

Apply the given line five times round the circume
ference of the circle, and thc Pentagonmll be formed.

'PROBLEM XXXIL
To make a regular Hexagon ona gwm line A B.

With the radius A B, and A as a centre, dcscribe an
arc.

With the same radius, and B as a ccntre, cross the
first arc in C. .

“'With the radius C A or CB, and C as a centre, de-
scribe a circle.

Carry theline six times round the cxrcumfcrence of
the c1rcle, and the Hexagon wnll be made.
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PROBLEM XXXIIL
To draw an Heptagon. whose sides .slmll be equal

[}

toa gwm line A.

Inscribe an Heptagon in a circle, larger than the ane
required.
Draw the radius CF. o
- Take half the difference of the two sides Aand CD,
and set off from C to E. '
Erect a perpendicular at E, which wxll cut CFinG.
'With the radius G F, and F as a centre, describe a
cxrcle, which will admit the line A bcmg camcd sevén
times round it.

- Note—This rule wxll do for any other regular
polygon .
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PROBLEM XXXIV,
Ona givén'line AB, to describe an Octagon.
) %, F E rd

sErTEUERISUPIISERTenman . cuswuew
.
3
J
Q

LITTTNL T T I Sy PP P

n
On the ends of the given line A B, erect the inde-
finite perpendiculars A F and BE.
Produce A B both ways to m and .
Bisect the -angles m AF and #BE, with the lines
A H and BC. : :
Make A H ind B C each equal to AB.
Draw HG and CD parallel to A F or BE.
Make HG and C D each equal to AB.
. On the centre G, with the radius A B, cross the line
AF inF. .
- On the centre D, with the same radius, cross the
line BE in E. : _ .
Draw the lines G F, FE, E D, which will complete
the Octagon required.,



’
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PROBLEM XXXV,

" To reduce any Rectilinear figure whick has more
than three sides to another equal to it, but with
one side.less—For example:

To reduce the Trapezium ABCD toa Tnangk AD E,
" which shall be equal to it.

CoN

A
Draw the diagonal D B.

Draw CE parallel to D B.,
Produce A B till it meets CE in E.

. Draw DE,
ADE will be the mangle required.

Hence any rectilinear figure may be reduced to a
triangle, by tcducmg it successively to a figure with one
side less, until it is brought to one with only three
+ . sides.~-For example: ’
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To reduce the Polygon ABC DEF toa Trxanglc IAH
which shall be equal to it.

T D G

-Draw the diagonal D F.

Draw E G parallelto D F till it meetsCD produced.

Join F G, '

_The polygon ABCGFis equal to the gwen one
ABCDEF. ‘

To reduce ABCGF :

Draw A G. '

Draw F H parallel to A'G till it meets C'G produced.

Join A H.: .

" The Polygon AB C H is equal to the one ABCGF. ‘

To reduce ABCH.

Draw A C,

Draw B I parallel to A C till itmeets HC produccd

Join AL

The triangle AHI is equal to the given Polygon
ABCDETF.
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PROBLEM XXXVIL

. To make an anglc of any proposed number of de-
grees.

-

LA B

This and the following problem are easiest to be
done by a protractor, for want of which draw the line
AB. .
Take the first 60 dcgrees from a scale of chords asa™
radius, and with A as a centre, describe an aicBC.  *

Take the proposed number of degrees from the scale
" of chords, and set off from B to C.

. Draw the line AD, and the angle will be formed.

* Nore.—If the angle is to contain more than 9o de-
-grees, it must be taken at twice,

s,
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PROBLEM XXXVIL,

To ﬁnd the number of Degv'm contasned in an
' angle BAC.

<
3
A
.
H
B

B

) With A fora centre,and a chord of 60 degrees for a
radlus, describe the-arc B C.

Take the distance BC and apply to the scale of

,thords, which will show the number of degrees,

" Noze.—If the angle contains more than 1 9o degrees
it must be taken at tw1ce. -

.
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PROBLEM XXXVIII.

To, draw an Oval, whose two diameters shall be
equal to two given lines, A and B.

K
s M
0"’.
.e’/ b 4 \
R :
‘.‘ D [ '
‘s\‘ E /"i
LY > * -
s\ ‘ / )
N — o
‘A
B

Draw two diameters equal to the two given lines,
crossing each other in the middle at right angles.

Take two thirds of the difference of the diameters,
and set off from the point of intersection C on each
.. side the longest line at D and E.

With the radius D E, and D or E as a centre, cross
the shortest diameter in F and G.

With the radius D H,and D as a centre, describe a-
circle.

With the same radius, and E as a centre, describe
another circle.

With the radiusG K, andG asa centre, describe the
arc LM.

With the same radius, and F as a centre, descnbe'
the arc N O, which will complete the Oval required.
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PART THE SECOND.

TO MEASURE LAND,
And find the content without plotting, or using a chain.
———————
Ay person by half an hour’s practice can as-
certain what length in yards he passes over, in
stepping an hundred paces, and by that means
can find the length of any line, by walking over
it, near enough for common occaswns This
being allowed : |
The next thing necessary to be understood,
is some of the properties of a Triangle.
‘The lower side is called the base, and a line -
drawn from the angle opposite. the base, and

falling upon it at right angles, is called a per-
. pendicular.
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. If these two be multiplied together, and the
Product divided by 2, the Quotlent will be the
Content.

The length of the Base is easily measured,

“the only difficulty is'in getting a true Perpen-
dicular, to effect which procure a cross, which
may be made of a square piece of wood; with
two grooves cut across it at right angles.
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. This must be fastened on a Staff about 4 feet
long.

- {

.E3
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To survey the triangle A B C.

A D B
Place marks at A B and C. ' \
Measure from A towards B till you tbmk you are
opposite the mark at G, there ‘place the cross at D,
apply your eye to one end of the groove, and turn the
“cross till it is in such a position that you can see the
mark at A, and the mark B when you look through -
the other end. Look through the other groove, if you
can see the mark at C you are in the right place to
measure the perpendicular; if you cannot see it you
must move the cross backwards or forwards, till you are
ina position to see the three marks through the groovca
without moving the cross.
Allow the length of the Base to be 145 yards, and the
perpendlcular 84 yards, the content is found thus:

145 Base .
84 Perpendlcular
580 -
1160

2) 12180

6ogo Content in Yards.
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Divide the content in yards by 4840, (the num.
ber of Square Yards in an Acre,) the quotient will
be acres, the remainder, if any, multiply by 4, and
divide as before, the quotient will be roods; multiply
the remainder by 40, and divide as before, the quotient
" will be poles, thus : '

 484,0) Gog,o (1 Acre,)
. 484
. 185,
4 ‘

484) 500 (1 Rood
*484

16
40 °

484) 640 (1 Pole
484 '

156
. A R P
Content 1 1 1

Es
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To survey a Field with four sides.

Measure a diégonal' across it, which will divide it
" into two triangles, and measure a perpendicular to each
triangle.*

To firid the Content.

Rurz.—Add the perpendiculars together, multiply
by the diagonal and divide by ¢, the quotient will be the
content in yards, which divide by 4840, &c. as before,

* Nore. Every Trapezium will admit.of two Diagonals, it is
best to choose the longest. :
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60
83

———

143

Perpendiculars

165 Base

715
2288

2) 23595
4840) 11797 (2 Acres
' 680

9

| 2117
4

4840) 8468 (1 Rood

484,0)

4840

3628
40

96
483¢
4356

476

14512,0 (29 Perche
8-

A R @
/Ans.2 1 29

§7
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The contents of otlw;‘ Fields may be found by di-
viding them into Triangles, and proceeding as
in the two last examples.

e
.....
.~

e
.....
e

..
vsemmevoransvavanewLlS A
.

esemegecccne

3 Iﬂl..l...‘t"."..‘lll'l 5&

In the above ﬁgurc measure two diagonals A B and
A C and three perpendiculars, twa fall on the diagonal
A B, which add together and multiply by the diagonal,
&c. as in the last example; the other pcrpcndlculat falls
on the diagonal A C, which proceed with as in the first
example, the two areas will be yards, which add toge-

~ ther and divide by 4840 as ‘before. .

‘
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200 :
145 } Pcrpf:ndxf:ulars 408 Base
A 345 - 625
’ 580 Base §000
27600 2) 50635
1785 - —_—
. 25318
g) 200100

100050 Area of the 2 Triangles

25312 Area of the 1 Triangle |

4840) 125363 (25 Acres
9680

28562
24200

4362
4 ‘

4840) 17448 (3 Roods
14520 :

2928
40

_ 484,0) 11712,0 (24 Perches
- 968 ‘

2032
+1936

96

AR P

Ans. 25 3 24

59
125 Perpendicular
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6d TO SURVEY

What is the Content of the  following Field #
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:g} Perpendiculars 65 Perpendicular

104 Base
96 '~ 520
116 Base 624
696 6760
1044 —_
11136 , '
6760 28 Perpendicular
3164 113 Base-
g) 21060 . 364
28 .
484,0) 1053,0 (24 —
968 . : 3164
85 |
"4
" 340 (R
40
484) 13600 (28P
968
3920 - '
3872 .
48 .

A R P
, o . Ans,2 o 28
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The Content of the following Field is required.

178

....t--an--"
TR :

aswvooes
.--r---o.~'-. oo

.

en .
O !

. A R P
Content 3 3 11

The Content of the following Field is required.

i
s
a i
w: . T e,
-« : i -.."~.
i 211 .
--.---nn--l.-.-.n-“-:-..‘.uun-n.---o..--’-.b...“ ..... Py

A R P
Contentg = 37
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When the Fences are not straight, observe the fol—
“lowing directions.

If they have regular curves as A B, proceed
in a straight line from A to B, and every 40 or
50 yards take the distance from the straight

line to the fence, as 5, 14, &c." these are called
Offsets.

Rule for finding the Area of Offsets. Set each
offset down twice, except the first and last, which set
down once, add them together, and multiply by the
straight line, divide the produCt by the number of
offsets set down, the quotient will be the content in
yards, let this be added to the area of the tnanglcs, and
divide by 4840, &c.

Nore. The foregoing Rule will do. very well for
rough calculations, but a more correct one, though not
so expeditious, is given in Part the Third.
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172
420

3440
688.

2) 72240

36120 Areaof Triangle
1350 Area of Offsets

48400) 3747.0 (7A K
3388 - 5
5
359 14
4 14
8.
-484) 1436 (2R 8
968 .o .
468 54
© 40 200
. 484) 18720(38P  8) 10800.
T . 1452 A I
— 1350 Yards, Area of
4200 —i—  Offsets
3872 ‘
328 |
A R P

‘ Ans.7 2 38
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If the Fence has not a regular. curvé, take the
distance at every remarkable bend, thus :

400 Base o
‘80 Perpendicular g
2) 32000 o
—_— - o
16000 12
- 1866 Area of Offsets 12
)
4840) 17866 (3 A o:
: 14520 . . 8
. ’ 8
3346 o
4 -_—
. 56
4840) 13384’ (2R -~ 400
. 9686
: 12) 22400
3704
© 40 1866
484,0) 14816,0 (30 P-
1452
296 '
— :
' A R P

“Ans, 3 2 30 .
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The Content of the j’ollowin‘g Field s ;equircd.
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123
.30

| 153 :
[N 260

9180 ‘ Yo,
306 .

2) 39780

- 19890 .
1295=DA"

) Offsets 570=CD .

1124=BC

4840) 25163 (5 A :
“ 24200 L

963
4

" 3852 (oR
| 40

484,0) 15408,0 (31 P
1452 -

. 888
484

404

/

Fs

139
263

417
834
278

4) 36557

— |

. 4) 9139

————re

2284

© esdemegnan *
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The Content of the following Field is required.

A R P
Content g 3 11

!

The Content of the following Field is required.

.
-
e,
-

seeessaenas se

- .
s.‘-‘
LI

N . . .
-.-bmn--‘--.-uu-.-:n ,ONIEIIR et anpacnatetneanas s anant D

A R P
Contentg = 37
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When the Fences are not straight, observe the fol-
“lowing directions.

If they have regular curves as A B, proceed
in a straight line from A to B, and every 40 or
50 yards take the distance from the straight

line to the fence, as 5, 14, &c. these are called
Offsets.

Rule for finding the Area of Offsets. Set each
offset down twice, except the first and last, which set
down once, add them together, and miltiply by the
straight line, divide the product by the number of
offsets set down, the quotient will be the content in
yards, let this be added to the area of the mangles, and
divide by 4840, &c.

Nore. The foregoing Rule will do. very well for
rough calculations, but a more correct one, though not
so expeditious, is given in Part the Third.
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18 310 .

20 365 -
- 20 . —
v . 25 3650
25 ' 1095
30
30 ~  12) 113150
. g6 C L e—
© 36 4840) 9429 (1A
25 - 4840
.25 A
20. - 4589
R 4
310 Ty e—
. 4840) 18356 (3 R
14520
3836
40

g 484,0) 15344,0 (31 P
: 1452 .

“824
484

-

840

A.R.P

Ans.1 g gt
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’

._If a piece of land is.of a regular width from one
-end to the other, multiply the length by the
breadth, the product will be the Area.

.

" 484

8i

. 484
100
~ 4840) 48400 (10_Acres
;N , 48400 ‘

Fg
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TO SURVEY

the Fences are straight, but the Field wider at

oné.end than the other, measure the length and

plied together, will give the Area.

_ breadth across the middle, which being multe-

:

ros—

V

3.. | ;935' \ ‘

335
105
1675
3350

4840) 35175 (7 Acrcs
33880

1295
.4

484,0) 518,0 (1 Rood
- . 484 =

. 34
- ‘ 40 L

484) 1360 (Is Perches B

392



. PART THE THIRD.

To Survey with the Chain and Cross.

—————

Procurea Surveying Chain, which must contain
100 links, and be 22 yards, or 4 poles in length; 10
iron rods about g feet long of thick wire, fixed in
wooden handles painted red. An Offset-staff 10 links
long, divided into links. Several staffs about 6 feet
long for marks. A Cross,-which consists of 2 pair of

sights placed at right angles to each other, and strongly
fixed on a brass cross:
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this when in use, is screwed on a staff about 4} feet -
long; having a sharp point at the bottom to stick in the .

ground; the four sights screw off, to make the Instru-
-ment convenient for the pocket ; and the staff unscrews
into three parts to go into a portmanteau. The ac-
curacy of this Instrument depends on the sights being

exactly at right-angles to each ‘other:—1It may "be -

proved by looking at one object through two of the
sights, and observmg at the same time, without moving
the instrument, another object through the other two
sights; then turning the cross upon the staff, look at
the same objects through the opposite sights: if they
are accurately in the dlrecuon of the sights' it is cor-
rect.

An inferior instruinent, as described in Part II, may
be made of a square piece of wood, with two groves
cutin it at right angles:

thls must be fastened on a staff of the same length as
theother. . - . .
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U

To survey the Triangle ABC.

Draw a rc;ugh sketch in the field-book, thus, N
B ) C N
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\. - To find the Content

Add the two perpendiculars together, multiply by the -
diagonal, and divide by 2, the quotient will be the con-
tent in links, which divide by 100000 &c. as before.

What is the Content of the following Field @

7 3 S . . ’ 0
( L ) o
e . . .

609
.

1385
785 } Perpendlculars 1265 Diagon al

1385 69
. S 8310
16620
‘ 2) 1752025 -
- ~ 8,76012
3,04048
4

" 161920 . .A R
—_— Ans. 8 3 1
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THE CHAIN AND 'CROSS. “79
All other Fields may be surveyed by dividing
them into Trapeziums and Triangles, and their
Contents found as in the two last examples.

v

The Content of the following Field is required.

. 1550
400

‘620000
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660
810

, B 10
.. ' 1 90

P S

"132300

17010"

1833300
M * 620000

2) 2453300

13,26650
4

. 1,06600
a . 40
'8,64000

we




: THE CHAIN AND CROSS, . 2
What is the Cantent of the fotlowing Fiéld ?

A R P o
Ans. 6 o0 6

Reqmred the Content of the followmg Field.

- A R p ’
Ans. 16 o, 3¢
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 What is the Content of the following Field

© _A R P
Ans. 6 g 1

The Content of the ﬁang Field is required

oy
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THE CHAIN AND CROSS. T 8

Whena Béundary is not straight,

o - astralght lineanust be measured as

" Near to it A¢ can be, and offsets
" measured ifi a perpendicular direc-

tion from the chain lifé t6 the

“boundary, at éirery angle or corner.

155

The offsets will’ form right angled '
- mangles, asabo, or trapezords as efgh.

g " Rule for cofipiiting the Contents
= of Offsets. = .-

For a tnangle, multiply the perpén-
dicular and basé together, and for a tra-

- g pezoid multiply the sum of the two

perpendiculars by the base, add all the
products togéther and divide by 2, tke
o quotient will ‘bé the content.—~Norkx.
When one perpendicular belongs to two
3 triangles, as §¢, tréat them as one tri-
43 - angley and multiply ad into be.
" In measuring & line which has offsets,
< note down in the rough sketch the dis-
™ tance of each offset, from that end of the
line you began to measure from.
The length of each base may then be
_ found, by substracting the first distance
~ from the second, the second from the
third, &c. &c. This will be easily un-
derstood, by inspecting the annexed
figure, and the following work.

G-
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90
70
160
110
17600
6o
8o
140
160
22400

. .90 20
g0, " 8o
. 110, '.' .- 100 .
155 . . 100°
17050 10000
6o gbo -
8o 40
4800 1040Q
17600
17050
" 10000
23400
4800
10400 X
8) 83350

-i - aamaasend

41125 Content in Links.
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The foregoing rule will produce the exact
content when the angles dre formed with
straight lines; but if the lines are curved ones,

there will be a little variation, as appears by
the three followmg figures:

which will ‘all produce the same content;
though the first is more than the second, and '
the third less than the second, by their sha~
dowed parts. See more on this subject, Part -
the Sixth. ‘ : :

G.;'
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To find the Content of the follozing Meld.
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g6o 6o 150 50
240 480 50 20
600 28800 7500 70
810 . - . 150
486000 - : 10500
28800 ' |
7500 o o
.10500
12000 B
11400 20 . 60
— 6o 190
) 556200 -
—n 8o .11400
2,78100 150

’4_ Cntp—

—. 12000
8:12400 = oc
40

4’96059 . -
AR P
- It is frequently most convenient to go out of

bounds and measure an offset, which must be sub-
tracted as in the following example:

- G4
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EY WITH.
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245 1015 250 50 230 - '

335 340 50 80 . 3o
“ 580 . 40600 12500 80 6900
1010 3045 ——— 850 ——
5800 345100 . 20000
§800 —_—
585800 ,
345100 . '
12500
20000 $Offsets added
6900
970300
73800 Offsets _subtracted
2) 897500 - g6o 560
—— 80 50
448750 = — @ —
4 44800 28000
— 44800
1,9500
40 : 72800
Se——matby
38,00 o
- A R P

Ans.4 1 38



% TO SURVEY WITH

The foregoing rules are designed to find the
content of any piece of land, without drawing
the plot; but the plot may be drawn from the
same memorandyms, by noting in what part of

the base-line the perpendxculm are raised,
thus:

Suppofe the followmg rough :ketch te be taken
m tﬁe Field.

7/ 7

Wih a pair of compasses take the length of the
diagonal A B 670 off a plotting scale, and draw it on

paper. . . : ;




THE CHAIN AND CROSS. 9t

e S¥§

»
N
Q

o

 Sly LY

Take the di:stance of the first perpendjcular 175,and
- set. off from A towards B.

Take the distance of the second, and set off in the
same manner. .

From each of these points draw a perpen-
dicular by Problem 2d, or with a small square,
made of brass or wood



o TO SURVEY WITH

”zi.ake the first perpendicular 815, and the second |

SIS
L

670
A~ A B
L g
|
-
o
' %
N
Q.
\
’ e
4D )
Draw the lines AC and CB.

And the lines AD and DB.




” .

THE CHAIN AND CROSS.

The Piot will appear thus:

.rill..ltbtl-initltl ...............

o\ -



" o0 TO SURVEY WITH

It is required to draw the Plan and find the Con-
tent of a Field, fram the followmg rough
sketch.




THE GHAIN AND CROSS. %

SECOND OPERATION.

o ‘ . ARP
- : Content 8 0 3

Itis réém’red todraw a Plan, ami  find the Con-
tent of a Field, from the following rough sketch.




~ TO SURVEY WITH

FIRST OPERATION.




THE CHAIN AND CROSS. .97

. Many Fields may be surveyed by measuring
one diagonal to each, and perpendiculars from
it to the angles on each side, which will divide
it into right angled Triangles or Trapezoids,
the content of which can be found by the Off-
set-rule.

Examples of the two last F’ xelds survcyed by
this method.’




N 1970
410

19700 -

. 98e°

TO SURVEY WITH

1140
110

1oo47éo
125400
208000

125400

267650 -

2) 1605750
. 8,02875
4

311500
40
e

4,600 -

110 530
63° 595
640 2650
325 26500
13000 ° 367650
1950 . .
" 208000




THE CHAIN AND CROSS. 9

If the Field has Offsets, the lines to which
they belong must be measured as before direc-
ted; and inthe rough fketch, note down the
distance of each Offset from that end of the
line you began to measure from, thus:

RoucH SKETCH.




100 * TO SURVEY

The féxegoing when plotted will appearthus :

.Draz_o a Plan, and find the Content of a Field,
from the annexed rough sketck : Plate 2d.

ol A R P

Content 19 1 g2 -




PART THE FOURTH.:
e ______ _____ ]
'i'O SU.RVEY.
 WITH THE CHAIN.
e ———
D-=raw a rough sketch of the Field on’ paper,

either by going round it, or by drawing the lines
as they are measured. .

If a triangular Field is to be surveyed, meas-
ure the three sides, and note down the length of
each in the rough sketch, thus :

.o 755 o '
This must be accurately plotted before the con- -

tent be found. To do which, take the length

of the longest side off the scale with the com-

passes, and draw it on paper. ‘
Hj '



102 TO SURVEY

A ' .' 755 B

Take the length. of another line, 'AC 450, set one
point of the compaffes on A, and draw the arc b 5.

e,
e
.....
.
.
.
.
o,
.

A 755 _ B

Take the length of the other line BC 635; and with
B for a‘centre, draw the arc ¢ c.

785




WITH THE CHAIN. 103

From the poiit of inéersection C, draw the lines AC,
. and B C, which will ‘complete the plot.

C .

A

B

Then let fall a perpendicular from the point C, on the
line AB, by Problem I1I, page 17: measure the length |
of the perpendicular on the plotting scale, and it will be
found to be 380 links: or open the compasses to such a
width as will describe an arc touching the base AB,
without passing through it.

A

Measure' that distance on the plotting-scale, and it .
will be found the-same as before, g80-links. '

AR P
Content 1 1 29

Hy4



104 ‘ TO SURVEY
To survey a Field which has four sides.
‘Draw a rough sketch of the Field, anda diag-
onal across it. Note down the length of each
side, and the diagonal thus:
T , - c .

_ Onthediagonal AB, draw the two triangles ABC, and
ABD, and measure a perpendicular to each as in the

last example. ,
- o €

® >
]

. The Content is




WITH THE CHAIN. 108

Any other Field may be surveyed in the same
manner, by measuring as many diagonals as will
divide it into triangles. -

Reguired the Plan and Content of a cmld , from -

the followmg .rketc/z
e 6o . B
0 — _
Ky 792 3
950 D
635



106, ‘ "TO SURVEY

- PrLan.

A R P

C Contcﬁt 4 1 13 . _

Draw a Plan, and, find the Content of the follow-
ing Field, |

" RoucH SKETCH.




WITH THE CHAIN, , 10y
’

Pran.

A R P
Content 14 g g



108 © TOSURVEY
Drawa Plan and find the Content of a Field, from
the rough sketch. Plate 3d.

350 235 445 595
350 530 255 180

700 7050 700 107 100

690 1175 700
& ’
483000 124550 490000
‘124550
107100 o ~
490000 BC’ CD .
26800=AB "300 420
12000=BC 40 6o
25200=CD . -
10000=Eo 12000 25200
1278650 - .
42750 ‘Eo oF
—————— S 50 30 -
2) 1235900 260 ' . 230
6,17950 10000 . 6900
4 -
< 471800 | - D E
© 40 - .
- 200 , 165 90
28,7200 .30 90 - 40
' 8000 14850 ' 130
— . 100 -
13000
14850
8000 -
" 35850 DE:
6900 oF

| 42750 Subtracted

\




WITH THE CHAIN. 109

AB
45 190 ° 30 30
220 - 40 40 100

goo = 7600 70 3000
90 - go 6300

—_— . T - 99%0
9900, 6300 7600
‘ 26800xAB

A R P
Content 6 o 28

Draw a Plan, and ﬁnd the Content of a Freld,
Jfrom the rough sketch. Plate 4th. '

- ”



110 ' © TO SURVEY

What is the Content of the following Field 2

AO\O’IO\
O O 0O

If the dimensions are taken in yards :

. Divide the content in yards by 4840, (the number

+ . of Square Yards in an Acre,) the quotient will be acres,

the remainder, if any, multiply by 4, and divide as be-

fore, the quotient will be roods ; multiply the remain-

der by 40, and divide as before, the quotient will be
poles. : '



WITH THE CHAIN. s

What. is the Content of the triangle ABC whose
bases 145 yards, and perpendicular 84 yards 2

145 Base
84 Perpendlcular

580
. 1160

2) 12180

484,0) 609,0 (1 Acre ’
. 484 . s

125
4

484) 5oo (1 Rood
484

16
40

484) 640 (1 Pole
484

/

156 - A R P
Content 1 1 1 .



118 TO SURVEY

Reguired the Content of the following Field?

A R P
Ans.s 1 39

What is the Content of the following Field

e
-
.....
.

smcuses eooane

ee.

aaassnadiccsonsnsscscacs

_ A R P
‘Ans. 25 3 24




WITH THE CHAIN. 113

What is the Content of the following Field?

.~

A R P
Ans.2 o 28

The Content.of the following Field is required.
S A ‘




[y

214 TO SURVEY WITH THE CHAIN.

N

\

Find thé Content of the following Field,

B ]




PART THE FIFTH.

RULES

To part off any given portion of a Field, in Form of
a PARALLELO6RAM, TR1ANGLE Or SQUARE. "

L : -
“ "To part off a. given portion of a Field, on a

given line in form of a Parallelogram, when the
Fences are at right angles. :

Allow the given line AB to be 625 links long, what
length must be taken on the lines AD and BC, that the
Parallelogram ABEF may contain one acre, the two
lines AD and BC, being at right angles to AB.

"D , . . C




116 RULES TO

Rure—Reduce the given portion of land into links,
and divide by the number of links in the given line,
the quotient will be the length of the lines required.

[}
LINKS.
100000 in an Acre
50000 in £ an Acre

25000 in a Rood
635 in a Perch

" 625) 100000 (160 Length of BE and AF

625
—_— Proof -
3759 ‘625

3750 . 160

———

1,00000

e ———



PART OFF LAND.. : 11y

If the line AB is 250 links long; What length must
be taken on the lines-AC and BD, to part off an acre
and a quarter in the form of a Parallelogram, AC and

~  BD being at right angles to AB?

c D

A - 250 B

-Ans. 500 Links,

ig



118 ' RULES TO

Allow thedistance from A to C 140 links; What
length must be taken on the line AD, to part off an
acre and an half in the form of a Parallelogram, AC
and AD being at right angles ?

A ‘ 107t

P D
< Y =
(= ; :
et bLLUELIT AT ELCRET SESPE - - .‘|=' r 9
C 1.
: i
1 :
B ; e

Ans. 1071 Lii}ks.

Nore—To meafure C n perpendicular to AB, place
the cross at C in'sych a position, as tq see the mark at
B through one sight, and the mark at A through the
other. Look throygh the other pair af sights, and ob-
serve some mark ip the fence DF which can then be
. seen, or place a mark at any convenient distance as at

0, and measure the length required from C towards o,
as Cn. ' . .

In the same manner may the .line pn be measured
perpendicular to AD, or any other line to its base.




PART OFF LAND, . 119

E is required to part off 2 Acves 1 Rood 20 Poles,
on part of the line AB, wviz. from Cto D 245
‘lnks dong, in form of a right angled pa'ral-
lelogram :

s oy

'y * ("35945‘1') ' , B

Ans. 969 Links.

Ie



10 . RULES TO

To part off any given portion of a Field on a
given line n_form of a tnanglc when the
JSences are at right angles. = -

Rure. Reduce the quantity to links, and divide by
half the given line, the quotient will be the length that
must be taken on the adjoining line.

To these two draw a dlagonal, which will complctc
. the triangle required.

It is required to part off 1 A 1R 20 Pin form of
a triangle, on the given line AB, 450 links in -
length; the two lines AC and AB being at
right angles. =

B . 450 A
' ’ oo
SN
Y {

3

° -t

., ©

.0
N . »
N - .
"“
'} C
Ans. 611 Links,




PART OFF LAND. 122

To part off any given portion of ;itField wn_form
of a parallelogram, when the fences are not at
right angles.

RuLe. Reduce the given quantity to links, which
divide by the given line, the quotient will be the per--
pendicular height of a parallelogram, which will con<’
tain the given quantity.

It is required to part off a parallelogram whick
shall contain 1'A 3 R on the base AB 500 links
long ; the lines AB and AD not being at right .
angles. .

-

.....................

-
T
v
)
.
]
.
.
]
L]
t
»
.
3
.
.
]
.
1
[l
]
v
0;

Js0

LR R LY o7 L TeR Speperepipupupepupu

7] SO

A ] §00 -
Ans. 350 Perpendicular height.

Measure a perpendicular (BC'350) to the line AB,
and leave a mark at C." -

Measure a perpendicular (CD) to the line BC.
Produce DC at C to E, till DE is equal to AB (500).
The parallelogram ABED will contain the quanuty
required,



RULES .TO

128

To part off a given portion of a Field in form of a
triangle, when the fences are not at right angles.

Ruve. Divide the given quantity in links by half the

given line, the quotient will be the pcrpendlcular height
ofa tnanglc, which will contain the portion required.

It s raquzred to part qf a triangle on the base
AB 670, that shall contain g A. 3 R. go P.

c .
/‘.

S .1 /- J,

Ans, 1175



PART OFF LAND. . T 193

If there are Offsets an a given line, and those
Offsets are to be included, as part of the portion
to be parted off :

RuLe. Find the aréa of the offsets, which subtract
from the given portion, proceed wuh the remainder as
before. :

It is required to part qﬂ' 4, Acres, 1 Rood, 16
Perches, in_form of a parallelogram on the ir-
'regular line AB; the straigiit line AB being at
nglzt angles to BC and AD;.and 810 links long.

E C
S 00
F D
280 . 530
60 - o 5
14000 : ‘ 2650
45050 4240
2) 59050 . 45050

29525 Offsets to be subtracted

S———————e



134 RULES TO,

R P
1

16

N

17
40

606

625

' , 3480
. - 1392
4176. A

4gso0
29525 o

81,0) 40547+5 (500==BE and AF
‘ 40500

47




PART OFF LAND. T 18y

- -

It is required to part off 1" A. 3 R. on the irregu-
lar line AB, 550 links long, in form of a tri-
angle ; the two straight lines AB and AC be-
ing at right angles.

\ e

598

Ans. 598



526 RULES TO -

1t 35 vequired to part off 3 A 20 P in form of a
parallelogram, on the irregular line AB 1000
links long ; the straight lines AB and AD, not
being at right angles.

+ Ans. 253




PART OFF LAND. -

1t is required to part off 4% Acres in form of @
triangle on the irregular fine AB, 750 links
long ; the straight lines AB and AD not being
at right angles.

govenparsnvesnna

1108

PopS R Y bt AL L L



18 * RULES TO

When the given line is straight, but there are
Offsets on an adjoining line, and those Offsets
are to be included as part of thé portion to be
parted off. B

| Rule Jor the followmg example of a pamllclo-
- gram at right angles.

Reject the offsets, and the lines of partition will be
CD and DB.. The irregular figure ABCD will con- .

_ tain more than the quantity required by the offsets on
the line AC, to rectify which, find the area of those

" offsets in links, which divide by the nymber of links in

the given line, the quotient will be the length in links,

which must be taken back from C towards A asat E,

. and froth D towards B as at F. “ABEF will contain
the quantity required less the shadowed offser..

What length.must be taken on the lines AC and
BD to part off on the line AB, 500 links long,
2 A1 R in form of a parallelogram; the
straight lines BD and, AC being at right
angles to AB. -

AY

Y . 1
450 ¢ D
404 ST " F
300{-490
200 }480
100 70




,00)

100
70

7000

PART OFF LAND, . 139

@ lnw,

2

($)]

450=AC -
46='CE o

70
50

‘120
100
S ——
12000

P————

000

2250,00

150 L
9'0.‘ g0 - p

Ans. 404=AE 13500 -—
. N SO—— 140’

5,00)1232,50
46=CE

e




130 RULES TO

Rule for the fojlowing example of a triangle
at right angles.

‘Reject the offsets, and the line of partition will be
BC. The irregular triangle ABC will contain more

 than the quantity required, by the offsets on the line AC. .

To rccufy which, find the area of those offsets in links,
which subtract from the given quantity, what remains
must be divided by half the givenline, the quotient will

.be thelength that must be taken on the line AC as AD. .

* The line of partition will he BD.
The irreguiar triangle ABD will contain the given
quantity less the shadowed offset.

Ablow the length of the given line AB to be 730,
what length must be taken on the line AC, that
the irregular triangle ABC may comtain 2
acres, the straight lines AB and AC being at
right angles.




PART OFF LAND. g

Rule far the Jollowing example of a parallelo-
- gram not at right angles.

Reject the offsets, and: the perpendlcular height of
the parallclogram will be BC, the portion parted off
would then contain more than the quantity requircd, by
the offiets on the line AD. Fiud the area of those
offsets and subtract from the given quantity, divide the
remainder by the given line, the quotient will be the
perpendicular height BF, with which form the paral-
lelogram as before, the portion ABGH will contain
the quantity required less the shadowed offset.

It is required to part off 6 A. g R. on the line AB
.800 links long in form of .a parallclogram,
.AB and AD not being at right angles.

C E
.............. T
.t:.o-. ces® - . 1? G
Fi794
A 8co B o
’ ~ Ans. 794=BF



TT U RULES TO

- The following example of a triangle not at
right angles, may be answered by the last rule,
only obsene to divide by half the gwen line.

I't i rfquzred to part off 3} acres on the line AB,
620 links long in form of a triangle, the jénce.s
. mot being at right angle: .

. c
'""“"."";E 1048

"7 899

cesecBwueMoianey

PmeramsvpoTrrrmmARNe e e
.

> 'ﬂ-..’,_“.““
-»'.'.”»“‘

- 620 " B

Ans. 899, Perpendicular height of the Triangle ABF. -



PART OFF LAND. “133

When there aré offsets on the given line, and on
an adjoining line, or on two adjoining lines,
‘and the offsets are to be included as part of the
quantity to be parted off :

Ruik: Let the area of the offsets which are on the
given line be subtracted from the given portion, and
proceed with the remainder and the other offsets, asin
the former examplcs

Allow the length of the given line AB to be 400
links long, what lengt/z must be taken on the
lines BD and AF to part off 3 A. 1 R. in form
of a right angled parallelogram ?

AR
8o 31 40
© 100 4 8o
8000 13 120
— 25000 100
40 325000 12000
200 14000 8000
: 8000
8000 . 4,00) 3110,00"
— ’ 2) 28000
777=BD —
14000

Klgf



i

130




PART OFF LAND. : 135

100 20 237

8o . .30 30
8000 50 7110
8 . 15000  777BD
20 . 14000 55 ED
_— 7110 —_—
100 8000 .  722==BE
140 - A
_ 2) 44110
14000

4,00) 220,55
55=ED

Ttisrequiredto partoff 3 A. 3 R. 17 P. in form of -
a parallelogram on the irregular line AB; the
straight lines AD and BC being at right angles.

: - C

-
D ! 30 .
6 , ,
525 . > o) . --.oq 565
523
CHE - _ Fil523 -

T =
- o0 “ %
e .8 8

Ans, 523=AE & BF
- K4



136 " RULES TO

Allow the length of the given line AB to be 600;
what length must be taken on the line AC, that
the trregular tMangle ABC may contain g
Acres, 2 Roods? the straight lmcs AB and
AC being at 'rzglzt angle:.

~

‘ h ' Ans, g6o=AD

“r




o
. PART OFF LAND.

137
1t is required to part off 4A 1R. 8P.n ﬁ)rm
of a paralellogram on the trregular line AB,

500 links long ; the straight lines AB and AD
not being at right angles.

‘ ;..'..'..C.§ 22

i
i

1
.

"6Sccsmnsssnssanassacna
- '

¥

.
[}
[}
.
[
[
L)
.
s
[
.
[}
)
[y
.
[
b
[}
[}
.
.
.
o‘
s
.
.
n=
.
.

7

Ans, 776=BF



198 _ RULES TO

It s required to part off 3 Acres in fahn of a tri-
angle on the irregular line AB 580 links long;

the straight lines AB gnd AD not 6ezng at
right angles - . v

981

87'3.:




PART OFF LAND. T agy

Toﬁartcfany[artwn of & Field in form of a
square.
Rure. Reduce the given Quanmy to lmks, and ex-

tract the square root, which will be the length ofa sxde
of the square required.

1t s required to part off 2 A. 3 R. 1 P. on the line
AB, from C towards B in form of a square.

J25

535

OF



140

jRULES TO

275635 (525==CD Ans.

'

256
102 \ gog
5225’
1045. \ 5225 *




PART THE SIXTH.
ST —————
‘ TO SURVEY SEVERAL FIELDS TOGETHER

WITH THE CHAIN.

\
e ]

Thue foregoing methods of surveying are best
adapted for smglc fields; but if several fields or
a lordship'is to be surveyed, the field-book
must be kept in.a different manner.

To render this method as easy to be under-
. stood as possible, I shall give examples of sin-
gle fields first, and then of several together.

‘The pages of the ﬁeld-book_ must be ruled
into three columns: it is best to begin taking
notes at the bottom of the last page and write
upwards.

To .mrvcy t/ze Trzangulm‘ Field ABC.

C




148 TO SURVEY

Place three marks at the angles A, B, and C,
begin to measure at A towards B, allow the
length of AB to be 1785. The notes in the
field-book will stand thus:

i l Left of B !

1785 AB .
begin at A

. Measure BC, allow its length to be go7, write
this above the last notes thus:
| LefiofC
907 BC
LofB
1785 AB
begin at A’

'Measure the other lme CA 1400, which vme
above the last notes thus:




WITH THE CHAIN. 143

| End 1400 CA

- " LofC
go7 BC.
‘L of B

1785 AB

. begin at A

From the above notes, the plan and content
of the Field may be obtained.

TO CONSTRUCT THE PLAN.

Draw the line AB 1785.

A o 1755 : } . )
" With the radius BC 907, andBasa centre, draw the
arc aaz on the left side of the line AB,
With the radius CA 1400, and A as a ccntrc, draw
the arc 45, ABC is the plan
| R
1

A P
The Contentis 6 Q



Y 'TO SURVEY ‘
To surdey a Trapeztum ACBD.
- .

C

Measure the four sides and the diagonal AB, in the
same manner the three sides of the triangle were mea-
sured, the notes will stand thus:

(~ 865 DB
470 Gate

+ R'of D
745 AD
Rfof A
945 CA
Rtof C
530'BC
. - R'ofB
Diagonal | 1260 AB

Begin at | A




WITH THE CHAIN. 145

To CONSTRUCT.THE PLAN.

L d

Draw the Diagonal AB 1260.

1260
A , — B

" On the right side of it complete the triangle

1260

A R P
Content § 1 gt



146 . . TO SURVEY

v

To draw a plan, and find the content qf a cmld
which has five sides. T

D E




WITH THE CHAIN. )

Measure the five sides and the two diagonals,
the notes in the field-book will stand thus: ‘

End i225 ED
L of E

555 BE
I of B

'Diagor;al 1640 DB
" _Rtof D

635 AD .
300 Gate
Rtof A

865 CA
Rt of C

1840 BC
"Rrof B

_ Diagonal 2020 AB
2 Begin at A




1148 " TO SURVEY
TO DRAW THE PLAN.

Construct a triangle with the first three lines.

2020

~ B

C

With AB for a base and the two following
lines, construct another triangle ABD.




WITH THE CHAIN. 149

With DB as a base, and the remaining two

sides, construct the third triangle DBE. . -~

, A R P
- Content 15 0 30

Il3



150 " TO SURVEY

Draw a plan, and find the content of a Fz’eld,
from the following notes. : .

875 FA
Rt of F

700 DF
Rtof D

8_60 ED
R'of E

435 BE .
RtofB

Diagonal . ‘745 DB
; L of D

: Diagonal . 1495'AD
" LofA

746 CA
. LofC

600 BC
- L of B

Diagonal 868 AB - -
Begin at | A T




151

WITH THE CHAIN,

Ls



158 ) TO SURVEY.

Draw a ﬂan, and find the content qf a led
JSrom the following nates.

445 1G
.. RiofI

8o HI -
tof H
1260 HE
LofH
Diagonal| ™ goo GH
’ L of G
1260 GF
Rtof G
- Diagonal 680 EG
. - Rtof E
-Diagonal 1670 FE ; ,
L of F
"480 DF
of D
Diagonal 1825 ED
‘ " . R'ofE
2000 BE
: R: of B
ia) - .8g0o DB
Diagonal ngf D
AD
oot A
-760 CA
LofC -
850 BC
A Gate 440
o LofB:
Diagonal 1260 AB
Begin at A




:

.

WITH THE CHAIN. 153

PLAN. ' .
C




154 - TO SURVEY

In measuring a line which has offsets on the
left side, note them down in the left column
of the Field-book; if they are on the right
side, note them in the right column.




P WITH THE CHAIN. 155

In measuring from A to B the notes will
stand thus:

of 545AB

25 500

35 - g8

- 45! - 240"
20, . 100
Begin at A

In mcasﬁring from A to C the notes will
stand thus: .

720 AC o

670 45

500 30

. 8% " 20

‘300 |80

200 47

120 n36

., g0 - 20

Begin at A o



156 . TO SURVEY - .

Drawa Plan, and find the area af a Field, /"rom
“the followzng Notes.

'500DB | o

400 . |15 .
300 25 )
20Q 25
© 100 - 20
Rtof D- lo
843 AD
Rtot A
- 745 CA .0
405 30 Gate
260 (o)
_ 200 |25
- ] -7 140 36
i "Rtof C " |20
808BC .| o
630 25 ,
500 . " |g8
300 15
. 150 - {10
55 20
Rt'of B - o
Diagonal 976 AB
_ Beginat}- 4 A




WITH THE CHAIN. 187

In surveying a farm or lordship consisting
_of several Fields, it is customary todraw a plan
‘of the whole, and then compute the content of -
each piece separately, by drawing fresh lines to
divide them into Trapeziums and Triangles,

the bases and perpendiculars of which, must be
accurately measured by the scale they were
plotted from’; in doing which, many of the" -
crooked lines may be reduced to straight ones,
by applying a straight piece of lantern-horn to
.the crooked line in such a manner; that the
small parts cut off from the crooked figure by
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it, may be equal to those which are taken in,
which equality of parts included and excluded
may be very nicely judged of by a little prac-.
tice: then with a pencil draw a line by the
straight edge of the horn. Or instead of horn
‘use a bow made of wire and cane, which can
easily be applied with one hand, and . two dots
made with the other to draw a line by.

In this way the work is very expedltiously
done and sufficiently correct: for such dimen-
sions are taken as afford the most easy method
~ of calculation ; and amongst a number of parts -
thus taken and applied to a scale, it is likely
some parts will be taken a small matter too lit-
tle,and others too great, so that they will upon
_the whole, in all probability, very nearly bal-
ance each other.—Vide HurToN’s Mathemati-
cal Dictionary, Vol. IL. Page 553. |
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The follov}ing diagrain represents the last

Field with the fences straightened, &c. accord-
ing to the foregoing method.

i

! : A R P
Content 5- 1 29
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Draw a Plan, and find the area of o Ficld from
" the following notes.

500 FA o
310 : Gate

. 800 40
100 30

Diagonal gooDB © . - -

| Diagonal | 815 AD -

400 50
860 6o
60 30

] 680 BC
85 | 500 ‘
£0

89 ¢, 30

20 100
o LofB

Diagonal | | 825 AB
 Begin at | A
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PLAN.
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Plan with the crooked fences straightened.
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. To survey two adjoining Fields together.

A

\c‘v

Proceed as if they were one Field, in doing .
which, the fence which parts them will be
crossed three times. Note down’ in what part
of the chain-line the crossings are made, by
drawing lines on that side the middle column
the fence runs, or on both sides if the fence
runs on both sides.- This will be easily under-
stood by examining the following notes, and
comparing thém with the plan,



abg

© straight s——

A ~Diagonal

straight

75
100

80
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1910 DC

1145
LofD

1050 AD
780
Lof A

~ 2260 CA
. 1000
Rtof C

1350 BC
1065

l

Gate

——straight

60\

110i5traight

Begin
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TO PLOT THEM.

Draw the Trapezium ABCD, and the offsets
as before directed. Mark the place on the di- .
agonal where you crossed the fence, which
stands thus in the Notes: straight 1000
—straight.

The words straight, denote the fence crossed
runs straight to the end ; and as it is crossed in
more than one place, - there is no occasionto -
measure it unless to prove the Work.

The Plot will then appear thus :

- 02\ (-] -~ -
als g K. 3 8w
é -~ é ! L&Y
, °
L 3
°8 09— oot
090x . ‘
) | , sgor}— ss
& -
° 09810 ©
= C .©
&
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Draw+he boundaries touching thclextremi-'
ties of the offsets, and it will appear thus:

A

Which being cleared of the superflugus marks, -
&ec. will be finished as in the first figure,
. Find the area of each Field separately, by
straightening the fences, &c,as before directed,
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. PROMISCUOUS OBSERVATIONS AND DIRECTIONS.

Yo

—— ;

It must necessarily follow, the larger. the
number of Fields, the greater will be the va-
riety of memorandums and marks. It is impos-
sible to invent a method that will suit all kind
of Inclosures ; but those who study these notes,
and carefully lay down the pieces from them,
may gain such a general knowledge of. this
method, as will enable them to survey by it.
Most surveyors keep their Field-books in a
similar manrter, but each adopts- his ‘'own
marks, nor do any two follow the same method
exactly.”
The engraved F 1cld~book which is stitched

- into covers by itself, will be found particularly
useful in plotting the two following examples ;
for the notes are very much disjointed in the
letter-press, in order to explain them. I have
purposely omitted noticing trees, ponds, and
other appendages which occur in surveying,
* that the Field-book iight have as few incum- .
brances as possible ; for when the learner is ca-
pable of plotting 'the lines, offsets, &c,.the
secundary observatlons will naturally occur,

N
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When the learner attempts to survey several
" Fields together, he must not burthen his me-
mory with too many lines at first. After a lit-
tle practice he may lay down the work twice a
day, when more expert once aday willdo. He
must not be discouraged if his lines will not
prove; small variations will always occur with
the most accurate, and a Tyro will very fre-
quently have to measure his lines twice. He
must not be in haste to begin, but must walk
over the tract of land two or three times, and
observe how it can be divided into the largest
triangles ; for in all’ surveying with the chain,
whether of single or more Fields, or of a Parish,
a chief point to be observed is, to measure the
largest possible triangles which the case will
admit. On the laying down of which trianglcs
the accuracy of almost every part must m a
_ great degree depend.

'In the following map I have taken care to
make the lines meet in the most convenient pla-
ces, which I was enabled to do from the flatness
of the land ; but when the land is hilly, or the
lines so long that one end of a line cannot be
seen when you are standing at the other, a cross
will sometimes be found useful somewhere be-
tween the two marks; to determine the direc-
tion of the line, by placing it in such a situation

‘that both of them may be seen through one pair .
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of sights. . But when the two marks cannot thus
be seen, great care should be taken to go in a
straight direction; to do which, the follower
should always have at least three poles before
him ina straight line. So soon as he comes up
to the riearest, he must direct his assistant to get
in.a straight line with the other two, and fix a-
nother beyond the last, proceeding in this man-
~ ner till the line is finished, which most likely -
will be either on the right or left of the mark
“measured for.
~ Or fixallthe poles up ﬁrst and then measure.

Suppose two lines AB and BC of the Trian-
gle ABC are measured, and in measurmg the
third line it ends at D, measure . the distance
from D to A, the notes will stand thus;

1400 CD 175 to A
_LofC
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If the line ends at E, measure the distance

fromE to A, so that EB js one straight line, the
~notes will stand thus :
. 10 A —— 1370 CE

L ofC

® It is best to dig holes of different shapes for
marks, in which poles may be placed; if a pole
be removed by accident the hole will remain.
In taking small surveys, the different marks
are easily remembered, but if the lines are of a
considerable length, the shape of the mark dug
in the ground must be entered in the Field-book
thus : , ‘
AAaBp Cv Dq EATN G =2 Io KU La Mt &, &c.
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No poles should be left standing but such-as
serve for marks.

Many perplexing errors occur with young
.surveyors, from changing the rods improperly.
The leader must not ask for the rods till he
wants one to put down and has not got one:

. the leader and follower must then let the chain
drop on the ground, meet each other half way,
and each of them tell there are ten; the leader
must then return to his place and put down a*
rod. Itisbest tonotedown every change thus:
1000, 2000, 3000, &c; if this is neglected, in
measuring long lines an error of ten chains is
very likely t6 happen.

If at any time a rod is lost, retum to the last
mark, and measure over again.

After having finished plotting, the fences
must be stralghtened and the content -of each
field found, as before-directed, which must be
written down in the plan with ink. To prove
the work, you must consider ‘the whole estate
as one large field, the fences of which may be
straightened, and the area found as in a smaller
field; which area ought to be nearly the same
. as the sum of the areas of all the fields. "

To make a clean copy of the plan, you must
place the vellum or paper at the back of the
original, and lay them on an even surface;
place wexghts round the edges to prevent their
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slipping; then, with a fine needle fixed in a
wooden handle, prick the extremities of straight
lines, and as much of the curved ones as will.
enable you to draw them on the new plan; the
outline must then be traced with a fine pen.and
indian ink. Common ink must never be used
in planning.’ :

Let the north side of the plan bc at the top
if convenient. ~

In order to shade it, rule fine lines across
with black-lead pencil, at about one-eighth of
an inch asunder; let these lines be traced by
hand very lightly, and insert others between
them till the whole is properly ‘shaded; re-
trace the boundaries, and draw the gates,
trees, hedges, &c. ,

Roads ought to be shaded with umber, or
any other brown; and water with | prussian blue:
" not with a brush, but a pen, in the same man-
ner as indian ink is used. -

To find a Meridian line, take a compass
somewhere in the middle of the estate, and
observe in what direction the needle points;
the true Meridian line will be 22f degrees
to the nght of the needle, (that bemg the
present varijation at London).

“Another method.—Draw ﬁve or .mere con-
- centric circles, about a foot asunder, on a level
piece of ground, somewhere ip the middle of
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the estate, and in the centre of them fix a ﬁole
perpendiciilarly, of such a height, that the
whole of its shadow may fall within the circles
from nine in the morning till three in the af-
‘ternoon. Watch the extremity of its. short-
ening shadow in the forenoon, and mark where -
it touches the several circles; and in the after-
‘noon of the same day, watch' the extrémity of
the lengthening shadow, and. mark where it
‘touches the circles. Draw a straight line AB,
fig. 5, plate V, touching the two marks made
onany one circle; bisect this line with another,
CD, drawn at. right angles to it, which will
pass through the centre, and be a true meri- -
dian; produce this line both ways till it touches |
some known boundary, it can then be plotted
‘in the map, and if it is not in a convenient:
place, it may be transferred to any other by
‘drawing another parallel to it.

The best time for drawing a Meridian line
in this manner is about the 2tst of June, be-
cause the sun then changes its declination
slowest, and its almude quickest.
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To survey the ﬁur Fields together. Fig. 15t,
Plate 5th. The notes for which will stand shus:

610 ID o
500 - 30
850 . 159
250 40
Rtof1 1o
ol  "1120FB
50 840
620 o
350 v |45
L of F
1145 HG
40 50 . 570 3
fé-—-o I + 400 I BB
‘go| - 270
) o R'ofH o
, ) 200 CHo
a Gate 109
B 25| ., 70
' Rtof Co
Diagonal |7 1250 6C ‘
—— ‘710 ) g
LofG ‘
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1310 EGo
1000
855

720 -
700
570
380

"0
85
35
35) -
o

\
¥

io8o EAO
700
500

270

Rrof E

40
40

o
1Gate

OF 10

Diagonal ©

ta——)

2150 CE
1385
v

»

835
"Rtof C’

straight

/85
De \T

35
- 1%
ol

Gate 40! .
. '8
. Begin at] *

v

1865 AC .
1415
~1230 .

990

B 7”
-475

350

A

o

f—— strafght |
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When the chain:lines, offsets, and other
marks are drawn, the plan will appear as in
Plate 5th, Fig. od. :

.Draw the boundaries touching the extremi-
ties of the offsets, clear it of superfluous marks, -
and the plan will be finished as in Fig. 1st. .

The 'area of each piece is computed by
straightening the erooked fences, as in Fig. gd.

Content of N*- 1.
A R_ P
g 2 21

Content of N° a.
A R P

8 9

Cotitent of N*: g. -
A R P

5 8 21

" Content of N* 4.
’ AR P
7 1 2%
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Dcrectzonsjor surveying and ﬂanmng a small
Farm. Plate 6.

The straxght dotted lines divide the whole
mto trlangles, and are to be measured with the
chain.

The notes for the largest triangle AFK will
stand thus:

The first line AF.
: 2780 AF
Se——-=FE 1560 - —S
— 1130 —_—
—D 1110 —_—
140G | - 810 —_—
50 . 720
g Gate L . 640
5l 2B 450 —
3| Begin at_ A }
The second line FK. - .
, o 2960 FK | . :
gffe| = 25301 30 /S -
g . H - —
- 1730 -
' 1120 S .
S—[G . Rtof F A
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The third linaKA.
o) 2160 KA
Gate 2050
30 1950 .
L1750\ o .
14%:% A
o~ 1020 L \
40 | =) : 250 N S
Reof K ‘ |

Construct the triangle with the three lines,
draw the offsets and crossings, it will appear as
in Plate 7, Fig. 1. Next measure the lines with-
- in the triangle, viz. EG. MQ. QS. SM. RB, CT.
VD. and HX. The other lines run straight,
and being crossed in two places need not be
measured unless to prove the work.

Thenotes for the above.eigli_t lines will stand
thus: . ' ‘

glgg_o_-i- 250 xo'.760HX -——-S
) Gate ‘500 ' ,
470 |——S
o 220 '
GatéA 50
2 Rt of H-
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10 600 VD 15
20 500 o]
30 . 870 .

20 250 (o]
0 50 20~
LofV
—— 690 CT O

400 25
Rtof C i)
o 860 RB
20 550
30 385
—Q 100 o
LofR -
1010 SM
ol - 600
—i4o0 'V 460
oT 170’
' Rt of S ,
o . 720 QS
100 - 540 IR
40 370, straight
0 340
— 210

Rrof Q
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S—o0
S——N
to HS

1710 MQ
1580 ML
1330
1000
400
Rt of M

M

890 EG
450
Rtof E

BT T

. {120

40
o Gate

Then measure the two lines CW and WF.

o 1020 WF
139 850
o 450 Gate
J3° 150
o Rtof W
o 1030 CW
6o 670 -
iio . 320
|45 290
o 170
Gate 100 -
40

. LofC

-

+
——
———

Path

omawes
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When the fbregoing lines are plotted, the
‘offséts and crossings marked, the plan will ap-
pear as in Plate 7. Fig. 2. Draw the boundary
lines and it will appear as in Plate 7. Fig. 3.
Then measure the two lines which will complete
the next largest triangle Fd and DK.

The notes will stand thus :

gooo DK :
2750 h 2.
T 7308 &
60 600 \
Q0 380 f
<& 260 e & Ditch
< 145 ' :
2L Rtof D ' .
River 3
o 1350 Fd -
40 1100 . .
30 1000 '
Gate 60 740 ¢
-, - ' 5oob
~ R'ofF
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Measure the internal lines Hb, Kc, ek, ib, If,
and fi. Then the two smaller triangles g m h,
. and h p n. The notes for which will stand

thus : : |

840 pn 40
700 50
440 . )
100 |60
Lofp
615 hp 10
-4CO o
100 20
Lofh )
1420 mh
7o0n
o| Rfofm -
o .. 900 gm
40 765
50 525
o 300
70 Lofg
520 fi
Reof f
goo If
30| 240
.10 120
50 ‘ 50
o " Rtof L
o -goo il
;10 150
o Rtofi

N4
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River

679
460 ek

850

230

100 |
Rtofe

2670

2640
2375
~ 2300
1780
1550.
1300

10 1020

20 + 800

>~
T~ 3

o b
80 5235

Reof K

2920 Kc |

/// /‘_ ‘
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20 800
ol 640
30 535 |
| ¥
i Reof K —_
~ Bridge '
s | 1715 HE
w R / (S
{o%/‘? 00 ‘ S5 Q.
. , lb“.r
‘ So
1580 ==
10 Fsm——a ==
. : 1500 1§I °
1170 .
) 70 '
74 | 50
. Gate 570 45
from- Htob | 40

When the foregoing lines are added to Fig. g,
Plate VII. the Plan will appear as in Plate VIII,
which being cleared of the superfluous marks,
the fences must be straightened, and the con-

tent of each field found as before directed. .

When this is done draw a fresh plan, and -add
the different appendages as in Plate IX. |

!
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PART THE SEVENTH.

IN measuring Roads, Woods, and other Places,
which cannot be conveniently divided into
Triangles with the Chain, a Mathematical In-
strument must be used to measure the Angles
with; and that which I recommeénd, as the
best for the use of Schoolboys, is the im.
proved Brass Pocket Box-Cross, Fig. 3, Plate X,
because it can eithef be used as a common
Theodohte, Circumferentor, or  Cross-Staff,
and it costs less than other Instruments which
" are common.ly used for the same purpose. The
. graduated ‘Base AB, Fig. 1 and ¢, is the cir-
cumference of a Circle divided into g6o De-
grees, which bemg screwed to the Staff, and
the Staff fixed firmly in the ground, the other
upper part. of the Instrument may be turned
either way by rack-work and plmon at C,

- Fig. 3. ‘
To mqa,sure. an Angle, ABC. Fig. 4, Plate X.

Place the Instrument over the angular Point B;
move the Pinion C, till the Index of the Nonius E
- coincides with the g6oth' Degree, Look through the

1
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Sight which is directly above the Index E, and turn
the Instrument on the Staff till you can see one of the
Marks, for Example, A; then screw the Instrument
* fast-to the Staff by the tightening Screw; turn'the Pi-
nion C to the right, till you can see the Right-hand
Mark C through the same Sights; the Index of the
Nonius will point ‘out the Number of Degrees, and the
coincidence of a division on the Nonius with one on
the Circle below, will shew thé number of additional
Minutes (if there are any) which the Angle contains.

| Explanation of the Use of the me?us.

Let A B represent part of the .graduated Circum-
ference of the Instrument.. The Nonius, as it stands
at C C, Plate X. Fig 1. is aightly. placed to make.the
first Observation with; suppose it stands at D Dy
Fig. 2. after the second Observation, ‘the Index E .
points between the g32d and 33d Degrees, observe
which Division of the Nonius it is, which exactly or
nearest coincides with a Division én the graduated
Circumference, as at G, for that will shew the Num-
ber of Minutes over the Degrees pointed out by the
Index E, which in this Example is 21, and the Angle
contains 32° 21. Each Division -of the Nonius re-
presents g'. ' ‘

It is obvious if the first Observation had been made
on the Line B C, the Instrument thust have been °
turned the other way, and the Index would have stood
at 327° 39, which subtracted from 360° gives g32° 21!
as before. :
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To plot an Ahgle, (See Figure 5, Plate X.)

Draw the Line A B, place the edge of a Protractor
on it, so that the Centre Point coincides with the An-
gular Point B; then by .the graduated Edge prick off
- ‘the Number of Degrees, and a Quarter or Half, or
‘three Quarters of a Degree may be pricked off with a
fine Needle by jnspection; but it is best to have a cir-
~cular Protractor with a moveable Index and Nonius,
by which the number of Minutes,may be pricked off
with the accuracy of three, or even one Minute.

In Surveying the Roads and Field, (Fig. 5,
Plate X,) by measuring the Angles, &c. the
Notes in the Field Book will stand thus:
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End -
FC 1660
25 1520 . |75
15 © 1220 45
10 880
, 10 7282 ‘150
| L of F 6o
. 30. 5' > .
EF 1085 y
145 865 .
500 . |78
44 210 . |5%
L of E
150° 32" »
DE goo
6o 790 25
250 100
L'of D
69° 37" >
CDsg0
. gbo - 70
115 460 93
50 228 40
90 Rtot C . .
1 7 £ 150° 45
-\ BC 650
150 608
230 70
LofB . .
117° 15 >
. AB 1600 o
o . 1433 9o
o) 1058 - |50
gz o 666 13
8o 235 25 -
’ - begin at,A . R
FINIS.

Printed by J. Seeley, Buckingham.
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