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INTRODUCTION.

T ux various works which so imperfect a being as man is able
to perform, and the great advances which he is capable of
making in the arts and sciences, are astonishing. He comes
into the world devoid both of>strength and of reflection ; fibr
" are the powers of his body more rapidly developed, than those
of his'mind. But howevefgingenious and active the individugl
may proves when arrived af maturity, his &fforts would generally
be unavailing, if they were not combined with those of his fel-
lows. His first improvements he acquires from the suggestions
of his contemporaries, or from the works of his predecessors,
whose rules and demonstrations have been the.Jabour of ages.

From the Old Testament, it appeurs, that the arts and sciences
were cultivated to a certain extent, before the flodd. Among
the offspring of Cain, Jubal was the father of all such as handled
the harp and organy; and Tubal-Cain was the instructor of' every
artificer in brass and iron. Accordfng to Josephus, the poste-
rity of Seth also observed the order of the heavens, and the
course of the stars. # The same author asserts, that the Assyrians
and Chaldeans were the first, after the deluge, who applied
themselves to the gultivation of the sciences. Their king, Belus,
is said to have converted the tower of Babel into an observatory,
and upon it to have made many astronomical discoveries.

With regard to the origin of Land-Surveying, historians vary
in their opinions. Diodorus, Herodotus, and Strabo, attribute
the inventiu.: of ivto thé Egyptians; whom they represent as
constrained by the annual inundation of the Nile, removing or
_defacing their land-marks, to devise some method of ascertaining
the ancient boundaries after the waters had retired. By Jose«

hus, however, it is ascribed to the Hebrews. According to'

im, the arts and sciences of Egypt were derived from the pa-
triarch Abraham, who con?eyed them, intosthat country, frgm
Ur of the Chaldees. .

The science in question was originally called ¢ Geometry ;'
but this being deemed too comprehensive a title for the men-
suration of superficies, it was atterwards denowinated ¢ The Art
of Measuring Land.’

FMm thg banks of the Nile, #t was carried into Greece by
Thales, one of the seven wise men, born before Christ 640 years.
"Mig philosopher travelled into Egypt, and studied, under its
sages, astyonomy, geametry, and other branches of the mathe-
matics ; but having given oﬁ'en(l:)e to king Amasis, by the free-
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* dom of his remarks upon conduct of princes, he returneay
home, and employed him 1 communicating the knowledee.
which he bad acquired. 4

The great uti‘ity of Land-Surveying, without which it i,
impossiblg fu conduct the affuirs of civilized life, induced many’
of the most celebyated philosophers and mathenjaticiuns of af-.
tiquity to study its principles ; and to, Thales, Pythagoras, Sox
crates, Plato, Aristotle, Euclid, Archimedes, &c. we are indebted
for' many substantial improvements. The aucient Rowans, like-
wise, it is said, held this art in such high veneration, that they
accounted no wan capable of commanding a_legion, who was
incapable of measuring‘a field.

The increasing value of land, and the consequent necessity of
asesrtaining its dimeunsions and ~ontent with accuracy, have
lately called forth many Tieatises on this subject ; the prindipal
of which we owe to lJix, Davis, Tylbot, Crockdr, and Cotes-;
bu. as thtse Works tal.e a very limitdd view of the subject, and
are, in my opinion, very defictent in practical information, -and
consequently not well adapted cither for Schools or private
Learners, 1 have been induced to write the following Work,
which, 1 hope, will be. fouud to contain every necessary in-
struction both on theoretical and practical Surveying.

1 have caietully studied the Works of my predecessors and
contemporaries ; selected from them such matter as I thought
most useful ; and combined it with the intormation that | have
received from soime of the first Land-Surveyors in the kingdom,
and with my own prectical experience for upwards of twenty-
five years.

The Work thus compiled and composed, I have divided into
Seven Parts, upon each of which 1 shall make a few obser-

. vatious.

Parrt 1HE Finst contains such Definitious, Problems, and
Theorems in Grometry, as i conecived <o be indispensably ne-
cessary in Land-Surveying.  Those who desire to see the sub-
ject more fully veated, are referred to the Elements of Simp-
son, Ewmerson, Bonnycastle, Keith, Piaytair, and Leslie; to

- Simson’s Euclid, Hutton’s Course ot Mathematics, and Rey-
nard's Geometria Legitima.  T'he lust Woik is well adapted to
the capacities of Youth ; and coutains a nuwmber of Questiones
Sulvende, at the eud of eich Book ; to which an excellent Key
has lately been pulflished by the Autlor.

. 3
Parrt 11E Sgcoxp contains a description of the Chain, Cross-
Staff, Offset-Staff, Compass, #nd Field-Book ; also direodons
and cautious to young Surveyors,,when in the field; and a few
observations relating to Scales, laying down Figures, &c. &e. -,
"The description of the Compass, together with an uccodfit of
the vayiation of the Needle, has been given, under the convion

s
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i«\\ that the exact range of some line ought always to be take
i® the field, in order to determine the true situation of th't

ypte. *

Part THE Tairp treats of the method of %urveying?with the
8Chain and Cross ; and of’ measuring Meres, Woods, and Lines

upon’which there are Impediments. .

# I am aware that Professional Sarveyors seldom or never use
a Cross; but I am of opinion that every Learner should be
taught the use of this instrument, n order to make him ac-
quainted with the method of forming a right-angle in the
field ; and to give him a just idea of the rature and properties
of the base and perpendicular of a triangle.

In this Part I havetexhibited the absurdity of the processes
frequently adopted bv unskilful Surveyors, in computing the
contents of Narrow Wieces of Land, and of Offsets. Methods
Jeading to such erroneous Yesults, ought to be discaded by
every one who is ambitions of obtaining the appellation of a
correct Surveyor. :

I have also introducéd the method of computing the contents
of Narrow Pieces of Land, and of Offsets, by means of Equidize
tant Ordinates, which will be found more easy, expeditious,
and accurate, than finding their areas by a succession of tri-
angles and trapezoids.

No previous Writér with whom I am acquainted, has given
this method in sucl a manneér as to make it applicable to general
practice ; but the Rules which I have laid down may be applied
with success in all cases when the fences are not very irregular,
without first measuring the base, in order to divide it into an
even number of equal parts, which is a general rule given by
all former Writers on this subject.

i

L
Pawr TiE FourTn treats of the method of surveying with
the Chain only ; and of ineasuring*Meres, Woods, Roads, Rivers,
Canals, Distances,* Lites upon which there are’ Impediments,
and Hilly Ground. T

The method of measuring Proof-Lines, in surveying single
fields, which I have not observed in any preceding publication,
torms a portion of the subject of this Part. Before 1 discovered:
this method, I frequently incurred the disai;:'egable necessity of
repeating my survey, wheif disputes tqok place concerning the
measurement. In large surveys, however, |, am aware, 1t has

long been known and practised by Protessional Surveyors.
in this Part, likewlse, 1 have treated largely upon the sur-
veying of Hilly Ground, which seems to have been hitherto
little regarded, and still less understood by the geuerality of
Wrilers om Land-Surveying ; and, to the method of preserving
he horizontal line by elevating the chain, I have subjoined the
iption and use of King’s Quadrant, as well as the mechanism
-and application of one'yf. my olu)vn invention. I have also added

2
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a few directions for finding the hypothenusal measuré of Hily
Ground, for paring, reaping, &c.; but -this generally depemﬂ 3
upon dividing it into proper figures. o

This subject i§ closed with a Remark on the impropriety ar. {
injustice of returnir’z the hypothenusal measure of Hills, ub7.
versally ; Calthough it has been long and strenuously contended”
for, by Theoretical and Superficial Writers. This Remark,
together with the following Observatidn, which [ have since met
with, in Professor Leslie's Geometry, second edition, page
401, will, 1 think, tend fo* set this subject completely at
rest: * In surveying Hilly Grounds, it is not the absolute Sur-
face that is measured, but the diminished quantity which
would result, had the whole been reduced to a horizontal
plane. This distinction is founded on the obvious principle,
that since plants shoot up wverfically, the vegetable produce of
a swelling emineiice can never exceed what would have grown
from its levelled base. All the slopifg or hypothenusal distances
are, therefore, reduced invariably ‘to their horizontal lengths,
before the calculation is begun.” Thus we see the opinion and
praclice of Professional Surveyors approved and supported by
one of the most profound Mathematicians and Philesophers in
tHe United Kingdom.

o

ParT THE F1FTR contains four of the most approved methods
-of surveying large Estates or Lordships ; gemeral and particular
Rules for planning them ; und copious Directions for finding
their Contents.

The use of the Parallel Ruler, in straightening crooked
fences, is also given, in twelve entirely new Problems, com-
prising every possible case that can occur in Practice.  Several
methods of copying and reducing Plans have likewise been
introduced, l;:articular]y the description and use of the Penta-
graph, which instrument far surpasses any other, for that pur-

. v [
mebree different methods of embellishing Plans are given, con-
taining directions for shading and colouring Meadows, Pas.
tures,. Corn-fields, Moors, Marshy Grounds, Sands, Rocks,
Trees, Lakgs, Rivers, Sea-Shores, Hills, Pleasure-Grounds, Gare

«dens, and the Bases and Elevations of Buildings.

This Part also isomzai,ms directions for making Compartments ;
Observations on Pemmanship ; and a*Plan of a New Town, laid,
olig in such 2 manner as to form straight streets, at right-angles
with each other, which ia by far the most. eligible method of
laying out Building-Ground. An Architectural Elevation of a
Bouge is likewise given, in order to shew the young Survayor
how to proceed, if he should be requested to give a view of the.
buildings belonging to an Estate. _ . ‘

This Paxt is illustrated by no fewer than nine coppens.

tes, fourteen wood-cuts, and a neatlyc engraven Fighis
Bogk; and it may-net be improper to state, that the Estates
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Whtained in Plates Eight and Ten, sre actwal Surveys, taken
h{ the, Author. : .
4

" Part THE SixTH contains Rules and Directions for Laying-
_but, Parting<off, and Dividing Land ; illustrated b?l':a greater
number of examples than I have net with in any other Treatise.
If any of them should appear superfluous to experienced Sur-°
vg.yog, they will please to recollect for whom the Work is de«
signed. L4 .
gIn parting-off, and dividing land: by means of guess-lines, as
a difficult branch of the art, I have been particularly explicit;
and have exemplified the method by nunferous examples, illus-
trated by figures exhibiting the various lines used in each
. process. .

The method of dividing @ Common among vé#rious Proprietors,
according to the different qjjalities of' the f.and, has also been,
introduced ; and copious directions have Ween given for’ valuidg
land, and conducting an Inclosure. I have likewise inserted
an Abstract of the General Inclosure Act, which will be found
to throw more light on the subject of Inclosures, than was ever
before given to the Public, in any Treatise on Surveying.

InQeed, the only Work that takes any notice of Inclosures,
is one published by Mr. Stephenson, (price sixteeft shillings,)
in which the Authog appears to have treated the subject with
considerable abilityq T'his Work, however, is not at all adapted
either for Schools or private Learnefs, as the first principles of
Land-Surveying are not clearly elucidated.

As various custodlary measures prevail in different Counties,
I have given Géeneral and Particular Rules for reducing them to
statute-measure ; and vice versd. ‘ I have also introduced Scotch
and Irish Land Measure ; by which the Work becomes adapted
to every paig of the United Kingdom.

ParT THE SEVENTH contains the method of feasuring and
planning Villages, Towns, and Cities ; directions for surveying
and planning Building-Ground, and dividing it into convenient
lots for Sale; and Miscellaneous Questions relating to sur-
veying, laying-out, parting-off, and dividing Land in general. ¢

Nothing has been said on the method of meaguring, planning,
and laying-out Building-Gfound, by apy former Writer ; but gs
it is a subject of great public importance, in the vicinity of large
and improving towns, 1t ought by no means to e omitted in
a Treatise on Land-S&rveying.

The Miscellaheons Questions at the end 8f this Part, will
serve to exercise the genius of the Learner, after he has acquireil
a competent knowledge of the prnciples of surveying and di-

iding Land, by carefully studying the former part of this

. Sach’ Questions tend to rouse the latent energies of

Jyouth ; and to give them a relish for making irferesting calcu-

agions ; and a delight in disc‘t;vering unknown truths. They
3
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also eall into action those abilities which might otherwise ¥
dormant, for want of objects of sufficient -importance to excite,
the curiosity of the ingenious; and put the powers of tllﬁ(
minds into motion. .
~_As_the, Theodolite is sometimes unsed in surveying Mere},
Woods, Roads, Rivers, and Canals, when angles cannot be tahen
by the Chain, I have given a description of that instrumient ;
but as neither it nor the Plane Table are ever used by Pro-
fessional Surveyors, when they can avoid it ; and as this Trea-
tise is confined chiefly to Clain Surveying, I have not given
any directions for measuring either with the Plane Table or the
Theodolite. Besides,the expence of these instruments places
them out of the reach of a great number of those persons who
may be desirous of learning Surveying; and as most estates
may be measured more correctly by the Chain only ; the method -
of surveying by these instruments weuld only have tended to
‘emhance the price of this Work, without adding much to its
real utility. ‘

Levelling is a subject in which Writers on Surveyin; gene-
rally dalble ; but nothing that I have yet seen, deserves the
rume of a Treatise on Levelling. The only examples worthy
of notice, are a few in Jones's Treatise on Mathematical Instru-
ments, selegted from the Works of Le Febvre.

In preparing this Work tor the Press, I felt a strong incli-
nation to comply with the request of my* Friends, by saying
something on the subject of Levelling; bdt on mature con-
sideration, I found that the number of copper-plates, and the
quantity of letter-press necessary to do justice to the subject,
would have too much increased the price of the present Work.
However, if health and life should permit, 1 may, perhaps, at
some future time, turn my attention to this desideratum.

.

Having given a brief description of the contents of the fol-
lowing Work ; it is only neccssary to add, that I have endea-
voured to treat the whole, to the best of my abilities, not only
in a theoretical, but also in a practical manner. The greater
part of the Examples for single fields, have been taken from my
own Field-Books; consequently, they are such as the Learner
will generally meet with in taking actual Surveys. Hence, in
going through this Work, he wil! become familiar with the
ntethod of keeping the Field-Book ; so that when he commences
Field Practice, he will find no embarrassment in entering his
Notes. -

Copious directions have been given, in varipus parts of the
Work, for taking the dimensions of all kinds of' figures that can

ibly be met with in the practice of Surveying. This is of
the greatest importance in measuring ; for it is evident that if
the dimensions be improperly taken, the results must, of cour-.;
be incorrect ; motwithstanding the greatest care may be taken
in laying down the figures, and ﬁmfing their contents. :



INTRODUCTION. b

The engraven Field-Book, being detached from the Sur-
Yeying, will also be found extremely tonvenient in laying down
the lafge Surveys ; as it will, probably, be necessary for Learners
i refer to the lines and statious upon the rough plans,

In composing the following Work, I bave endeavoured to
consult the wants of the Learner, in every possible way ; con-
sequently, no information that I conceived to be necessary, has
been withheld. In ovdem however, to make a complete Sure
veyor, the Rules and Directions which [ have laid down, must
be brought into actual use by Fiald Practice ; not only in mea-
suring single Fields, but also in Zurveying large Estates; in
laying-out, parting-off, and dividing Land, and in performing
every process that oceurs in practical opeRations.

Being daily employed in the education of Youth, I bave had
many opportunities of observihg the nuinerous difficulties which
Tutors have to surmount ; it is, therefore, myshighest ambition,
that the following Work ‘nggy be found well adapted for the use
of Schools ; and be a meahs of rendering a most useful il
delightful science tamiliar to the rising generation. Such as it
is, I respecttully comnnit it to the world ; trusting that slight
mistakes will be pardoned, that scrious ones have not been m-
curred, and that the forbearance which I have exercised towatds
the Mbours of others, will be exercised towards mine in return.

L J

. A. NESBIT

.
MaNcuEsTER, Feb. 1833,

*

>. S. It may, perhaps, be proper to inform the young reader,
that Professor l.cslie, whose opinion I have quoted, in the
former part of this Preface, concerning the method of measuring.
Hilly Grownd, was late Professor of Mathematics, and is now
Professor of Natural Philosophy, in the University of Edinburgh ;
and has given to the world sevcral valuable Wqrks, which rank
him with the first Mathematicians and Philosophers of the Age.

Mg. NESBIT receives into his House a limited number of
BOARDERS, for the purpose of Tuition. ‘Lhe Terms of the
School and other particulars may be known, by applyings to
Me. NESBIT, Oxford Street, Manchester.

)



Avbertisement

TO THE SECOND EDITION.

Tuc flattiring Testimonies which the Author has received,
not only from many of the first Teachers and Mathematicrans
in the kingdom, but also from a considerable number of Pro-
fessional Surveyors and Commissioners, concerning the merits
of the JFirst Edition of this Work, have induced him to revise
the whigle ; and make every Addition and Improvement that he
thought would render the Second Edition still more acceptable
to his Friends and the Public.

Accordingly, it will be found that this Edition is enriched
with the addition of five new copfer-plates; forty wood-cuts;
one hundred and téen new questions : ‘and exceeds the former
Edition by one hundred and fortypages. And as a much
smaller type has been chosen, both for the text and the notes,
the Work, in its present form, contains nearly twice as much
matter.

[he Improvements thus introduced, are dispersed through
the whole of the Work ; bat it may be proper to observe, that
the method of computing by Equidistant Ordinates; and of
measuring and planning Roads, Rivers, and Canals, did not
appear in the former Edition ; and that Partithe Fifth has been
re-written ; and four of the most approved methods of surveying
large Estates, described ; and also illustrated by copper-plates.

The use of the Parallel Ruler, in straightening crooked fences,
has likewise been given, in twelve new Problems, comprising
every case that can possibly occur in Practice.

The description of the Pentagraph, and its use in copying
and reducing Plans, have alzo been added ; together with three
different methods of making and ornamenting finished Plans.

Much new and valuable Information has been adduced on the
method of conducting Inclosubes, valuing land, &c. &c.; and
an Abstract of the General Inclosure Act insérted, which will
tend greatly to elucidate the subject.

Scotch and Irish Customary-Measures have likewise been

“given ; and also the method of measuring by the Gad; and
¢f making an estimation of the number of acres contained in a
Ceommon, County, or Kingdom. )

Part the Seventh, @escribing the method of surveying and
planning Villages, Towns, and Cities; and of measuring,
planning, and laying-out Building-Ground, is entirely new ;
and will, the Author is persuaded, be found of essential sexvicg
to Learners. 4 ’

The Miscellaneous Questions, at the end of this Part, on sur-
veying, parting-off, and dividing' Land, may also be mrentioned
among the Additions and Improvements.

Bradford, Yorkshire, July, 1820. A. NESBIT
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EXPLANA TION OF THE PRINCIPAL -
MATHEMATICAL CHARACTERS.

Txe sign or character = (called quality) denotes that the re-
spective quantities, between which it is placed, are equal ; as 4,
poles = 22 yards = I chain = 100 links.

The sign 4- (called plus, or more) signifies that the numbers,
between which it is placed, are to be added together ; as 9 + 6
(read 9 plus 6) = 15. Geometrical lines are generally represented
by capital letters ; then A B +4-.C D, signifies that the line C D
is to be added to the line AB. .

The sign — (called minus, or leds) denotes that the quantity
which it precedes, is to be subtracted; as 15 — G (read 15
minus 6) = 9. In geometrical lines also, A B — C D, signifies
that the line C D is to be subtracted from the line A B.

. The sign x denotes that the numbers, between which it is
placed, are to be multiplied together; as 5 x 3 (read 5 mul-
tiplied by 3) = 15.

The sign -~ signifies division; as 15 - 8 (read 15 divided
by 3) = 5. Numbers placed like a vulga- fraction, also denote
division ; the upper number being the dividend, and the lower
the divisor ; as ¥ = 5.

-~

The signs ; :: : (called proporlionals) denote proportion-
ality ; as 2 : 5 ;2 6 : 15, sigmfying that the number 2 bears the
same proportion to 5, as 6 does to 15: or, in other words, as 2
is to 5, s0 is 6 to 15. .

The sign (called vinculum) is used to connect
several quantities together ; as 94+39-6'x 2 = 12—=6)x 2 =
6x 2=12.

The sign ¢, placed above a quantity, represents the square of
that quantity ; as 54+3\% = 8¢ = 8 x 8 = 64.

* The sign ?, placed above a quantity, denotes the cube of that

quantity ; s 9+8'= 8 = T2—8° = 45 =4 x 4 x 4= 64,

The sign - /or z/ » Placed before a quantity, denotes the square
root of that quantity ; as +/9x 4 = /56 = 6.
The sign :/ s i)laced before a quantity, repre%’ents the cube root
L. — —
of that quantity; as V6x4x3 — 8 = /24X~ 8 =
|- S o ’
VI2=8 = 64 = 4
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LAND-SURJ:EYIN

aaa’rt\ fhz First.

Definitions, Problems, and Theorems in Geometry,
requisite in Land-Surveying.

Geeomerny originally signified the art of mepsuring the
earth, or any distange or dimensions upan, or within it; but it
is now used for the science of quantity, extension, or mag-
nitude, abstractedly considered.

Gegmetrical Definitions,

1. A point is considered as having neither length, breadth,
nor thickness, .

2. A line has length, but is considered as having neither
breadth, nor thickness ; as A B.

A B

r'W

8. Lines are either ight, curved, or punll;l.

“4. A right or straight line, lies wholly in the same direction,
between its extremities; and i the shortest distance between
“wo points ; as A B.
‘ A ' B
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G-A e\u:nd line conti y changes its direction, between’
mextrmhu,uAB.

o 6. Parallel lines always remain at the same distance from each
other, and though eonunually produced, would never meet ; as
A B CD.

A. a B
C . D

A

7. A surface or superficies, has length and breadth, but is
considered as having no thickness ; as A B C D.

2

D C

A B

8. A superficies may be contained within one curved line;
but cannot be contained within fewer then three straight lines.

9. The area of a figure, is its superficial content, or the mea-
surement of its surface.

10. An angle is the inclination or opening of two lines, having
different directions, and meeting in a point; as at A, which is
calied the angular point ; and, when three letters are used, the
middle one derotes that point.

1
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11. Ansloureot‘ three kinds; vig right, acute, and obtuse.

*12. A right angle is made by one rig\ * liné standing perpen«
dicularly upon another : thus, if D C be [h'pendwghr to A B,
the angles A D C and C D B are both right angles.

C

4

A . B

13. An acute angle is less than a right angle ; as C A B.
D
B

A [o]

14. The cdmplement of an angle is what it wants to complete
aright angle; as the arigle D A B is the complement of the
angle C A B.

15. An obtuse ahgle is greater than a right angle; as B C D.
B

A (o D

oo 16 The aupplement of an angle is what it wants of two right
eshglesk, as the angle A C B is the supplement of the angle B C D.
B2
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17. A triangle is a fighre or superficies, bounded by three
right lines, and admits of three varieties; viz. equilateral,
isosceles, and scalene. ~
18. An equilateral triangle has all its sides equal ; as A B C.
C
L8

»

19. An iscsceles triangle has only two of its sides equal ; as
A B C.

ol

A

20, A scalene triangle has all its sides unequal ; as A B C.
C

-
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21. Triangles are q.ho right-angled), acute-angled, and obtuse- *
anglell.

22. A right-angled triangle has one right angle, the side op~
posite to which is called the hypothenuse, the other two
termed legs, or one the perpendnculn and the other the base:
thus, A C is the hypothenuse, B.C the perpendicular, and A B

the base.
C

A B

23. An acute.angled triangle has all its angles acute; as
ABC.

C

A B

24. An obtuse-angled trmng!e has one obtuse angle; o
ACB.

p lecsvscnssanne Q.

83
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25, The'longest side of any plane trisngle is called thie base ;
as A B; and a line fallin; upen it, from the opposite angle, at
right angles, is called & perpendicular ; as C a.

26. A figure of four sides and angles is denominated a qua~
drangle or quadrilateral figure.

27. A parallelogram is a quadrilateral figure, having its oppo-
site sides parallel and equal ; and admits of four varieties ; viz.
the square, the rectangle, the rhombus, and the rhomboid.

28. A square is an equilateral parallelogram, having all its
angles right angles; as A B C D.

D C

>

A

20. A rectangle is a parallelogram, having its opposite sides
equal, and all its angles right angles; as A B C D.

D - C
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. %0.A rhombus is an equilateral frallelogram, having its
oppos:te angles equal ; as A B C D.

D c
A . B
31. A rhomboid is a parallelogram, having its opposite sides
and angles equal ; as A B C D,

[/

32. A trapezium is a quadnlat‘eral figure, whose opposite
sides are not parallél to each other ; as A B C D.

33. A trapezoid i is a quadrilateral figure, having two of its
ppposite sxdes parallel, and one acute, one obtuse, and two right
B4
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angles; 33 A D, is pergllel fo B C; the sngles at A and B,
being right angles.  ;

. ¢
D_—

A B

34. A diagonal is a right line, joining the two opposite angles
«<f a quadrilateral figure, or irregular polygon ; as A B.

_—

35. Plane figures, having more than four sides, are generally
called polygons; and receive their particular denominations
from the number of their sides or angles.

36. A pentagon is a polygon of five; a hexagon of six; a
heptagon of seven; an octagon of eight; a nonagon of nine;
a decagon of ten ; an undecagon of eleven; and a duodecagon
» of twelve sidgs.

37. A regular polygon has all its sides and angles equal.
When they are unequal, the polygon is itregular.

88. A circle is a plane ﬁéure, bounded by a curved line, -
called the circumference, which is every where equidistant from
a certain point within it, called the centre.
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89. The' circumference of every circle is supposeﬁ to be
dividel into 360 equal parts, called degrees; each degree into
60 equal parts, called minutes ; and each mintite into 60 equal
parts, called seconds.

(

40, The diameter of a circle is a right line drawn through
the centre, and terminating in the circumference on each side;

234 B.

41. The radius of a circle is half the diameter, or it is a
right line drawn from the centre to the circumference ; as A B.
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42. Aan arc of a circleds any part of the circumference; as
the arc A B. ¢

e

43. A chord is a right line joining the extremities of an arc;
as the line A B.

44. A segment is any part of a circle bounded by an arc and_
its chord. |

45. A semicircle is half of a circle, or a ;egment cut off by
the diameter; as A B C.

d

46. A sector is'any part of a circlc bounded by an arc, and
two radii.

a

47. A quadrant is the fourth part of a4 circle, or a sector
bounded by an arc'and two radii at right angles to each other ;
aaCDB.

Corol. Hence a right angle is said to contain 90°.
\NVolex==All Definitions and Rules should be committed to memory.



‘GEOMETRICAL * PROBLEMS.

PROBLEM L

To bjsect a gweu Line A B,

A C B
“¥n

From A and B as centres, with any radius gr;ater than half
+A B,in yowr compasses, descriB® arcs cutting each other in

r';u.and n. . .

“Draw the Jine m C n, and it will bisect A-B in C.



12 LAND-SURVEYING. (Part I,

. PROBLEM II.

To bisect a given Angle A B C.

From the point B with any radius, describe the arc A C.
From A and C with the same, gr'any other radius, make the
intersection m. Draw the line B m, and it "will bisect the angle
A B C, as required.

.

PROBLEM IIIL
To dram a Line parallel to a given Line A B, at a given Distance.

- ' }
A m n B
From any twg points, m and n, in the given line, with the
given distance as a radius, describe the arcs r and 0. Draw C.D
%o touch these arcs, without ciiuing them, and it wikl be parallel
toAB. ‘

opd
Note.~—This problem may be more xeadily performed by a parhile] ruler.
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PROBLEM 1V.

To erect @ Perpendicular _ﬁqm a given Point C, near the Middle
of a given Line A B.

.

i
+—

[}
A m c nB
On each side of the point C, take two equal distances, C rit
TIAC 1 ; from m and n as centres, with any radius greater than
C m or C n, describe {wo aics @utting each other in r. Draw
the line C r, and it be the perpendicular required.

PROBLEM V.

To erect a Perpendicular from a given Point C, near the End
of a given *Eme AB.

From any point m, as a cenfgg, with the radius or distance
C m, describe an arc cutting the given line in C and n.

:‘Throngh n and m, draw a line cutting the arc in r. Draw
the line C'r, and it will be the perpendicular required.
. -
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PROBLEM VI.

* From a given Point C, to let fall a Perpendicular upon a gwen
Ltpe A B

C

v
R4
s,

.

v
'h_.

>
B
/

o
5
w

{
{
b
|

weierane connnmary

XE

“~

With C as a centre, and any radius, a little exceeding the dis-
tance of the given line, describe an arc cutting A B in m and n.
With the centres m and n, nl}d the same or any radius, exceed«
ing half their distance, describe arcs inteysecting each other
in r.—~Draw the line C r; and C D will be the perpendicular
required.

¢ Note.—The last three problems may be easily performed by a square, or 2
plotting scale.
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PROBLEM VII.
. \
To make” a Triangle with three given Lines, any two of which
must be greater than the ihirtl., (Euclid, I. 22.) *

Let the given lines be A B=10, A C=8, and B C=G chains.

A ! B
L]
From any scale of equal parts, (which is to be understood as
“employed likewise in all the following problems,) lay off the
base A B. .

With the cengre A, and radius A C, describe an arc. With
the centre B, and radius B C, describe another are, cutting the
former in C. Draw the lines A C and B'C, and the triangle
will be completed.

Note.—Any trapezium may be constructed in the same manner; having
the four sides, and one of the dingonals..
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PROBLEM VIII.
Having given the Base, the Perpendicular, and the Place of
the Perpendicular upon the Base, to construct a Triangle.
Let the base A B=9, the perpendxcular C D=5, ,and the
distance A D=6 chains. ) .

A D B
Make A B equal to 9, and A D equal to 6. At D erect The
perpendicular D C, which make equal to 5. Jom ACand BC,
and the figure will be completed.
Note.-A. trapezium may be constructed in a similar manner, by having one

of the diagonals, the two perpendiculars let fall thereon from the opposite
angles, and the places of these perpendiculars upon the diagonal.

PROBLEM IX.
To describe a Square, whose Side shall be equal to a given right Linc.

Let the given line A B=4 chains.
rl.z c

A B
Upon one extremity B of the given line, by Problem V. erect
the perpendicular B C, which make equal to A B.
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With A’and C as centres, and the radius A B, describe arcs
cutting each other in D. Draw the lines AD and C D, and
the square will be completed.

PROBLEM X,
To describe a reclangular Parallelogram, whose Length and
) Breadth shall he equal lo%wo given Lines.
Let the length A B = 8, and the bread.th B C = 4 chains.
.'D . C

..... e
L)

b
:

A : B,

At B erect the perpendicular B C, which make equal to 4.
With A as a centree and the radius B C, describe an arc ; and
with C as a centre, and the radius A B, describe another arc,
cutting the former in D. Draw the lines A D and C D, and

the rectangle will be completed.

PROBLEM XI.
Upon a given right Liue to consiruct a regular Rhombus.

Let the given line A B = 4 chains.

. Draw the line A B, equal to 4. With A and B as centres, and
dhe radius*A B, describe arcs cutting each other in D ; then
c
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with B and D as centres, and the same radius, make the
intersection C.

Draw the lines A D, D C, and B C, and the rhombus will be
completed.

PROBLEM XII.

Having any two right Lin.s given, to construct a Rhomboid.
Let the given lines be A B = 7, and B C = 4 chains.

D

e o C
(RS

7
_/

A " B _

a——

Draw the line A B, equal to 7. Take in your compasses the
line B C, and lay it from A to E.—With A #md E as centres, and
the radius A E, make the intersection D. Then with B as a
centre, and the same radius, describe an arc; and with D as a
centre, and the radius A B, describe another arc, cutting the
former in C. Draw the lines A D, D C, and B C, and the
rhomboid will be completed.

PROBLEM XIII. ‘
Having the Base and the two Perpendiculars given, to construct
a Trapezoid.

Let the base A B=7, and the perpendiculars B C and A D=3

and 2 chains respectively.
C

D
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Draw the base A B, equal to 7, and erect the perpendiculars

BC equal to 3, and AD equal to 2 chains., Then join D C,
and the trapezoid will be completed.

PROBLEM XIV.
Ha)ing the four Sides gi!’en, to construct a quadrilateral Figure?
whick lLas one nght Angle.
Let the sides A B=7, B C=4, ‘D= 6,and DA=3 chams A

_and let the angle at B be a right angle. c

A B

Draw the line A U equal to 7 ; and erect the perpendicular

B C, equal to 4 chains. With C as a centre, and the radius C D,

describe an arc; and with A as a centre, and the radius D A,

describe another arc, cutting the former in D. Draw the lines
C D and D A, and the figure will be completed.

PROBLEM XV.
Having the transverse and conjugate Diamelers given, to construct
*an Ellipsts. .

Let the transverke diameter A B =7, and the conjugate
diameter C D = 4 chains.
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Draw the two diameters to bisect each other perpendicularly
in the centre 0. With the radius A o, and the centre C or D,
intersect A B, in F and f.—These points will be the foci of the
ellipse. Taxe any point m, in the transverse diameter, and with
F and f as centres, and the radius A 1, describe the arcs G, G,
g, g Then with the same centres, and the radius B m, describe
arcs cutting the former in the points G, G, g, g: thus will you
have four points in the circumference of the cllipse. After this,
take a second point n, ‘n the transverse diameter, and procceding
as before, you will determine other four points.—By the same
method you may determine as many more as you please;
through all of which, with a steady nand, you must draw the
circumference of the ellipse.

Note.~-An ellipse may also be constructed as follows : Having found the
foci F, f, 23 beforc, take a thread equal in length to the transverse diameter
A B, and fasten its ends, with two pins, in the peints ¥, f'3 then stretch the
thread to its greatest extent; and by moving a pencil round, within the thread,
keeping it always tight, you will trace out the curve of the cllipse.

The principle upon which this construction is fuundcd,, may be seen in
Prob. X, Part VL. ‘

PROBLEM XVL

To reduce a given Trapezium, A B C D, to a Triangle of equal
Area.

A

Draw the dizgonal D B, and parallel to it craw C E, meeting
A B produced in E. Join the > points D E; so shall the triangle
A D E be equal to the trapezium A B C D).

Note.—This and the following Problem may be applicd in finding the arcas
of trapeziums ard irrcgular polygens by first reducing them to tuangles,
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' PROBLEM XVII.

]
To reduce an irregular Polygon A B C D E,,of five sides, lo a
Triangle of equal Area.
By

F

Extend the side A E, both ways at pleasure; and draw the
diagonals C E, C A, Parallel to these diagonals drgw the lines
DF, and BG; joir}thepoints CF,CG; and G C F will be
the triangle required.

Note.~Any irregular polygon of more than five sides, may be brought to a
triangle of equal arca, by reducing it successively to a figurc with one side less,
until you bring it to a figure of three sides. Thus the trapezium A B C F, or
G C D E is equal tothe puiggon A B C D) E, as well as the triangle G C F.

PROBLEM XVIII.
To raisc a Perpendicular from aniNpoint D, in a given Line A B,

*by a Scale of equal Parts.
C

"~..,"' . *
. } ,"‘:\'

5 )

8

Y. |4

~):.
A m 3 D B




22 LAND-SURVEYING. (Part 1.

Make D m = 3; and from the points D and m, with the dis-
tances 4 and 5, describe arcs intersecting each other inn. From
D, through the pdints n, draw the line D C, and it will be the
perpendicular required.

Note.—This Problem may be performed by iny other numbers in the fame

proportion ; but 3, 4, and 5, are the least whole numbers that will take a
rigut-angled triangle. -

-

PROBLEM XIX.

To make a right Angle by the Line of Chords on the planc Scale.

| M onie,
LA e,

A D B

Draw the unlimited line A B; then take in your compasses
60° from the line of chords, and with A as a centre, describe
the arc E D. Take 90° from the same scale, and set off that

extent from D to C. Draw the line A C; and C A D will be
the angle required. *

PROBLEM XX.

To make an acute Angle cqual 1o any Number of Degrees ; sup-
gle eq Y grees ;5 sup
pose 33° 30'.
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Draw the unlimited line A B; then take 60° in your com-
passds, and with A ds a centre, describe the arc ED. Then set
offs the angle, 33° 30/, from D to C. Draw*the line A C; and
C A D will be the angle required.

b
PROBLEM XXI.

To wake an obtuse Angle equal jlo any number of Degrees ;
suppose 125° 30'.

D B

Draw the unlimited line A B; then take 60° in your coms
passes, and with A‘as a centre, describe the arc ED. Then
set off 90° from D to C; and from C to G set off the excess
above 90°, which is 85° 3¢/, Draw theline AG; and G A D
will be the angle required.

PROBLEM XXIIL

[
To find the Number of Degrecs cogtained in any given Angle B A C.
C o

With the chord of §09, and A as a centre, describe the arc m n.
Take the distance m n in your compasses, and apply it to the
line of chords ; and it will show the number of degrees required.

) .

Note.—Angles may be more expeditiously laid down or measured by means
of a semi-circle of bras$ called a Protractor, the arc of which is divided into

. 180 degrass,
c 4
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-

° PROBLEM XXIII.

» E)

To lay down a Line making o given Angle with the Meridian,
v or North and South Line.

EXAMPLES.

1. Let it be required to lay down a line that ranges N. E,
makine an angle of 459, with thc meridian line. (Sec the

Compass, Part 11.)

Draw the meridian line A N; and with the sweep of 60°
in your compasses, taken from the line of chords, and A as a
centre, describe the are B C.

Set off the given angle 459, from B to C; d.aw the line A C,
and it will range N. E., as was reouired.

Note.—If the line had ranged N, W, the angle must have been set off on
the other side of the mcridian A N ; and A D would have heen the direction
of the line,
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2. Lay down a liné that ranges S. W. b. W., making an angle

N\ of 56° 15, with the meridian lihe.

Draw the meridian line A S; and with the swéep of 60°
desibe thearc EF. ¢

Set*off 56° 15’ from E to F ; draw the line A F, and it wxll
range S. W. b, W, as was required.,

Note 1.—If the line had ranged S. E. b, E., the angle must have been sct off
from E to G; and A G would have been the direcffon of the line.

2.—This Problem will be {ound useful to young Surveyors, in laying down
the first line, the range of which should be taken in the ficld by a compass.



" GEOMETRICAL THEOREMS.

The Demonstrations of which may be seen in the Elen.cnts
of Euclid, Simpson, and Emerson.

o

THEOREM I.

I: tworstraight lines A B, C D, cut each other in the point K,
the angle A E C will be equal to thie angle D £ B, and CE B
‘w AEB. (Euclidl. 15, Simpson L. 3. Emerson 1. 2.)

THEOREM IIL

The greatest side of every triangle is opposite to the greatest
angle. (Luc.1.18. Simp. 113, Em.II.4.)

THEOREM III

Let the ripht line E F fall upon the parallel right lines A B,
C D ; the alternate angles A G H, G H D are cqual to each
other ; and the exterior angle E G B is equal to the interior and
opposite, upon the same side G H D; and the two interior
angles B G H, G H D, upon the same side, are together equal
.to two right angles.  ((Euc. 1. 29. Simp. L. 7. Em. L. 4.)
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THEOREM 1V.

Let A B C be a triangle, and let one of its sides B ¢ Le pro-
ducedto D ; the exterior angle A C D is equal to the two in- -
terior and opposite angles C A B, A B C ; also the three interior
angles of every triangle are togethér equal to two right angles.
(Euc. 1. 32. Simp. 1.9 & 10. Em. 111 & 2.)

[ ]

TIIEOREM V.

Let the parallclograms A B C D, D B C E be upon the same
base B C, and betwee‘n the same parallels A E, B C; the paral-
lelogram A B C I is equal to the parallelogram D B C E.
(Eunc. 1. 35. Simp. 11. 2. Em. IIL G.)

THEOREM VI.

Let the triangles A B C, D B C be upon the same base B ¢,
and between the same parallds A D, B G ; the tr.iangle ABCis,
equal to the triangle D BC. (Enc. 1. 37, Simp.d1. 2. Em.11. 10,)
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i THEOREM VII. .
Let A B C be'a right-angled triangle, having the right zbgle .
B A C; ghe square of the side B C is equal to the sum of the
_squares of the sides A B, AC. (Fuc. I 47. Szmp)l' 8.
" Em. IL 21 .)
. C

B : A

.
» Note.»~Pythagoras, who was born about 2400 “years ago, discovered this
cclebrated and useful Theorem ; in consequence of which, it is said, he vffered
a hecatomb to the gods.

o—

THEOREM VIII

Let A B C be a circle, and B D C an angle of the centre, and
B A C an angle at the circumference, which have the same arc
B C for their base ; the angle B D C is double of the angle
BAC. (Euc III. 20. Simp. 1IL. 10, Em. 1V, 12.)

A
6)
gt

B _7c
THEOREM IX.

Let A B C be a semi-circle ; then the angle A B C in that
semi-circle, is ‘a tight angle. (Kuc. 111, 31. Simp. 11L 13.
‘Em.VL1%) , *
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THEOREM X.

I.ei D E be drawn parallel to B C, one of the siges of the
triakg,l'e ABC; thenBPistoDA,asCEtoEA. (Fuc. VI.
2 mp. IV. 12,  Em. 11.12.)

“~v

B

A T D B
THEOREM XI:

In the preceding figure, D 1. being parallel to B C, the
triangles A B C, A D L arc equi-angular or similar ; thereforew
ABistoBC,asADtwDE; and ABis to A C, as A D
to AE.  (Euc. VI 4 Simp. IV.12. Em, II, 13.)»

*THEOREM XIL

Let A B C be a right-angled triangle, having the right angle
B A C; and from the point A let A D be drawn perpendicularly
to the base B C ;*the triangles A B D, A D C are similar to the
whole triangle A B C, and to each other. Also the perpendicular
A D is a mean proportional between the segments of the base ;
and each of the sides is amean prdportional betwgen the basc
and its segment adjacent to that side ; therefore B Disto D A,
asDAtoDC;BCistoBA,asBAtoBD; and BCisto C A,
asCAtoCD. (Euc VI8 Simp.1V.19. Em. VI 17.)

A
. \

»
TR D C.

THEOREM XIII. «

Let A B €, A D E be similar triangles, having the angle A
common té both ; then the triangle A B C is to the triangle
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A DE, as the square of B C to the square of D E. That is
similar triangles are to one another in the- duplicate ratio of
their homologous sides. (Eue. VI.19. Simp.1V. 24. Em.11.18.)

D/ B

Z
B c

THEOREM XIV.

In any triangle A B C, double the square of a line C D, drawn
from the vertex to the middle of the base A B, together with
Jouble the square of half the base A D or B D, is equal to the
sum of the squares of the other sides AC, B C. (Simp. II. 11.

Em. I1. 28.)
C

e v

A D B

THEOREM XV. .

In any parallelogram A B C D, the sum of the squares of the
two diagonals A C, B D, is equal to the sum of the squares of all
the four sides of the parallclogram. (. Simp. 11. 12. Em.IIL o.)

D, C

4 ‘ ; ,3“
A B
TI;IEOREM XVI.

All similar figures are in proportion to each other as the
squares of their homologous sides. (Simp. IV.26. Em III. 20.)

THEOREM XVII.
The circumferences of circles, and the arcs and chords of
similar segments, are in proportion to cach other, as the radii
or diameters of the circles. (Em. 1V.8 & 9.)
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\ .t
"THEOREM XVIII.

Circles are to each other as the squares of their radii, diame-
ters, or circumferences. ( Em, 1V. 35.)

THEOREM, XIX. .

Similar polygons described in circles, are to each other, as the
circles in which they are inscribed ; or ag the squares of the
diameters of those circles. (Em. 1V. 36.)

THEOREM XX.

All similar solids are to each other, as the cubes of their like
dimensions. (" Em. VI. 24.)



LAND-SURVEYING.

' Pact the Second.

_A Description of the Chain, Cross-Staff, Offsct-Staf,
Compass, and Field-?ook; also Dircctions and Cuu-

tions to young Surveyors, when in the Ficld, &c.

THE CHAIN.

LAND is commonly measured with a Chain, invented by Mr.
Gunter, which is known by the name of ¢ Gunter’s Chain.”

It is 4 poles, 22 yards, or 6 feet in length, and divided into
100 equal parts, called links ; each link being 7.92 inches. At
every tenth link from each end, is fixed a piece of brass, with
notches or points ; that at 10 links having oae notch or point ;
at 20, two ; at 30, three; and at 40, four points. At 50, or
the middle, is a large, round, plain piece of brass,

The chain being thus marked, the links may be easily counted
from either end; the mark at 90, 80, &c. being the same as that
at 10, 20, &c. Pa}rt of the first link, at each end, is made into
a large ring or bow, for the ease of holding it in the hand.

The chain should always exceed 22 yards, by an inch and
half, or two inches; because, in surveying, it is almost impos-
sible to go in a direct line, «r to keep the chain perfectly
stretched. Long arrows likewise keep the ends of the chain a
considerable distance from the ground ; the lines, consequently,
will be made longer than they are in reality.
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Chmns, wlien new, are seldom a proper length; they ought
al ays, therefore, "to be examined ; as should those, likewise,
+ which are stretched by frequent use.

quc 11 folding up the chain, it is most expeditious to I’egin at the
middlz.».,‘.and fold it up double. When you wish to unfold it, take both the
handles in your left-hand, and the other part of the chain in your right; then
throw it fiomn you, taking carc to keep hoM of the hundles.  You must thch
adjust the links before you proceed to measure.

2.—Chains, which have three rings between ea#h link, are much better
than those which bave oaly two; as they are not so apt to twist,

THE CROSS-STAFF.

THE Cross-Skaff {s°an instcument used in the field by sur-
veyors, to erect perpendicnlars, and may very easily be made
in the following manner.

Procure a picce of board about 6 inches square, either of
sycamore, box, oranahogany.

Draw the two diagonals; and at their extremities fix four
small studs or gpins, which will serve as sights to direct to any
object or angle. . .

Or, instead of stuls or pins, you may saw two fine grooves
at right-angles, about a quarter, of an inch deep, in the board.

This being fixed upon a staff, of a convenient length'for use,
pointed with iron at the bottom to enter the ground readily,
the instrament is called a crosg-staff.

Note 1.—The cross must be fixed upon the staff by 4 sirew, ig such a man-
ner that it may be easily turngd without moving the staff.

2,—The cross may U8 made of a circular piece of board # you must then -
draw two dmmctu's crossing each othgy at r:;,hl-angles. The fourth part of

a square, or of a circle, will answer the purpose equally well,

.3..-Gmm: care ought to'be taken in making this instrument, as its accuracy

}pemls on ti® sights, or grooves being at right-angles with each other.
D
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u« n;, . - '

Suppése a b ¢ d, to represent a cross, and the groove a ¢ to
" be directed to an ob;ect at m; then. will the groove b d point
to another at n.

Reverse the direction of the grmves, so that b d may be in
the direction of m ; then, if a ¢ be in the direction of n, the
instrument is correct. N

THE OFFSET-STAFF.

Tue Offset-Staff is an instrument used to measure short
distances ; and may be in length, 10, 12, 0r 15links. It would
be advisable to number the links from eagh end, on opposite
sides, with the figures, 1, 2, 3, &c, as the staff, thus marked,
will bemore convenjent for use. |

NotémsmAt the Cross-Staff is sometimes thought incorhmodious, a small
pocket-cross may* be go contrived as to be readily fxed, upon occasion, to the
' Offset-staff. This may be Jacst expeditivusly accomplished by means of a hole
made through the crosé, admitting the top of the staff, to the eighth Lok,
counting from the bottom or piked end af which place there must be
attached a small shoulder, upon which the cross will rpst.
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THE COMPASS.

Tue'Compass is an ifstrument used by surveyors, to point
out the range or direction of lines; and also to shew the bear-*
ings of objects. The circumferenge of the card of the compags
contains 3600, and is divided into thirty-two equal parts, called
Points, each containing 11° 15’

Of these, the four principal (namely, Elst, West, North, and
South) are called Cardinal Points; from wlncb the names of
the others are derived. -

To the under-side of r.he card, and in the direction of is north,
and south lines, is attached a -magnetic bar of hardened steel,
called the Needle, by which the north-point is directed toward
the northern part of the horizon; and the other points, conse-.s
quently, to their corresponding ones.in the heavens.

The card and needle are suspended on an upright *pin, called
the Supporter, whieh is fixed in the bottom of a brass, or
wooden, box ; and the whole is covered with a plate of glass to
prevent the action.of the wind upon 1 the card.

Although the compass is divided into thirty-two points, yet
surveyors reduce $hem to eight, namely, the four cardinal, or
chief points; and the four midway between them; viz the
north-east, nojth-west, south-east, and south-west, which may be
expressed by their initial Jetters, as E,, W,, N, S, ; N E,NW,;
SE,SW. .

Note 1.—A small pocket-compass may be procured for about five shillings,
which will answer the purpose of a surveyor; but for the sake of those who
may not possess such an instrument, the following methods of finding a meri-
dian line, &c. are given. When g surveyor enters a fiel, let him call that
side, which is next the sun rising, east; then wiR the opposite side be west ;®
and, in measuring from the east to the west, he will Bave the north on his
right-hand, and the south owhis left. If his direction should lie between any
two of the above poings, as for example, between the nort® and the west, he
may call the range of the line north-west, &e. This method will suffice, when
a correct plaris not required. A true meridian, or north and south line, may
be found by observing which line or fence points accurately toward the sun at
noon, he being then upon the meridian, or fult south. Lincs, at right-angles

T this meridian linc, are cast and west.
D2
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2.—The north-point of the compass does not point exactly tothe north-point

of the horizon ; but inclines, in some places toward the cast, and in others to-+
ward the west ; and this inclination is called the variation of the compass. In
most parts ~f England, the variation is, at this time, more than 24° westerly ;
so that the true range of any line, or the bearis 2 of any object, will be above
two points more toward the east than what is indicated by the compass.

, This wonderful phenomenon' has perplexed our greatest philosophers
neither Halley, nor the imnortal Newton, having becn able satisfictorily to
account for it.

‘8.—Some compasses have the cards attached to the bottom of the boxcs,
and the necdles only are suspended upon pins.  When this s the case, place
the Compass in sucit a manner that the north-point of the needle may rest 21~
to the west of the north-point of the card 3 and you will thus male an allow-

" ance for the variation 3 for in this situation of the Cotripas<, ull the powts on
the card, will be in thar trae positions.

4.—It is pecessary sometites to get the needle of the Comprcs etouched
with the magnet, in order that it may traverse properly 3 as the power of the

magnet, on the needle, hus a tendency, in lapse of time, tu decvease.

LY

THE FIELD-BOOK.

ScArcELY any two surveyors set down their field-notes cxact:y
in the same manner. The method, however, now generally
adopted, and which is certainly preferable to all others, is to
begin at the:bottom of the page and write ypward.

Each page of the book must be divided into three columns,
In the middle column must be set down the distances on the
chain-line at which any mark, offset, or other observation i«
made ; and in the right and left-hand columns respectively,
. those marks, offséts, and observations must be entered.

The crossings of fences, rivers, &c. may be denoted by lines
drawn across the middle column, or part of the right and left-
hand columns,‘opposite the distances on the chain-line, at which
they are crossed ; and the corners of fields, and other remarkable
turns in the fences; to which offsets are taken, may be denoted -
by lines joining or lying in the same rdation to the middle
column, as the fences, &c. do to the chain-line. ‘
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Thug a tolerably accurate representation of the fences, &e.
may be sketched in the field, which will very much assist the
surveyor in drawing the plan. *

With\respect to the characters used to denote stagons, the
letters of the alphabet will\do very well, in small surveys; but
in those® of a larger extent, numeral figures must be used, and
the sig:l ~ (plus) placed before each ﬁdgure ; thus, 4 1, or -} 2¢
which may be read, station first, or cross first ; station one, or
cress one, &c.  Upon the plan they are ggnerally represented
by this (@) mark.

Most surveyors take the exact range of the, first line, and
enter it in their field-book ;eand from it the range of any other
may be casily determined. This method I* shall adopt M the
tollowing work.

The cxpression, R. oft B, or L. off B, &ec. denotes that you
are to turn to the right or lefi-hand, and measure from B, &e.

Nufe 1.—Many surveyors not only hegin at the bottom of tha feld-book,

hut alss at its right-hand cide, and write toward the Ift, which method [
o

aheay s follow myocf °

2,—1t 1> nxeful for & heginver to draw a rdugh skctel of the field, or estate
which he is abont to measure 3 and upen it, to note the stations in the same
manner as they are put down w tehing the survey. This will materially
2.ibt his memory in plannez.

2—The field-book, for pracical use, should be made convenient for the
vocket, ard irterléved with blotting-paper.

.

4.—The fickl-netes shquld always be set down with ink, hich may be
carried in- @ hottle suspended from a button of your waistcoat. Double foun-
tain-botties, such as are used by excise officers, arc the best.

DIRECTIONS axp CARTIONS 10 ¥0UNG SUR-
VEYORS WHEN IN THE F}ELI), g&:’.

Ix addition to the instguments already deseribed, you must
provide ten arrows, ®ach about a fuot in length, mde of strong
wire, aud pointed at the bottom, These should be bent ina
circular form at the top, for the convenience of holding them,
and a piece of red cloth should be attached to each, that they
y;y be mowe conspicuous among long grass, &e.

n3a
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Poles, likewise, generally called Ranging-poles, or Station-
staves, will be wanted as marks, or objects of du-ecuon, each
about ten feet in length, piked with iron at the bottom ; and
having a Ced or white flag at the top, that they may be better
seen at a distance. Thus equipped] and having entered the
field, or estate which you are about to survey, first, maké your-
self acquainted with its forgn ; and then consider in what. manner
you must run your lines, according to the directions hereafter
given in Parts Third Fourth, and Fifth: after which you must
proceed in the foilowing veanner.

Let your assistant or chain-leader take nine arrows in his left-

_ hand, and one end of the chain with one arrow in his right ;
then, advancing toward the place directed, at the end of the
chain, let him put down the arrow which he holds in his right-
hand. This the follower must take up with his chain.hand,
when he comes to it ; the leader, at the same time, putting
down another at the other’end of the chain. In this manner he
must proceed until he has put down his tenth arrow ; then,
advancing a chain farther, he must set his, foot upon the end of
the chain, and call out, * change.” The surveyor, or chain-
follower, must then come up to him, if he have no offsets to
take, and carefully count to him the arrows; and one being
put down at the end of the chain, procced as Lefore, until the
whole line be measured.

Each change ought to be entered in the field-book, or a
mistake of 10 chains may happen, when the line is very long.
The chain-follower onght to be careful that the leader always
puts down his arrow perpendicularly, and in a right-line with
the object of direction ; otherwise the line will be made longer
than it is in reality. The follower may direct the leader by the
motion of his left-hand ; moving it to the right or left, as cir
cumstances require, and always placing his eye and chain-hand
directly over the arrow which is stuck in the ground. The
Jeader likewise, as soon as he has put down his arrow, ought to
fix his-eye upon the object of direction, and go directly toward
it.  This he may easily “effect by finding a tree or a bush
beyond the station to which he is going,. and in a straight live
with it and himself.
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In hilly ground, if the follower lose sight of the mark toward
which he is going, he must stand over his arrow; and the

-+ leader must move to the right or left, till he 3ees the follower

in a dlrect line between {:imaelf and the mark from yhich they
last departed. .
Thé surveyor ought to put down at each station a sma.ll
. stake, called a station-stake, with the number of the statien
upon it ; so that any of the statlons may be readily found, if
there be occasion to measure the distance .between two of them,
as a tie or proof-line, &c.

In large surveys, there must be a cross cuf in the ground,
at each station, making sizht-angles with the chain-line ; so
that, if the stake should be pulled up, the cross may etill ree
main, and serve as a director.

When a survey is taken with an intent to draw a finished
plan, all remarkable objects should be noted down in the field« *
book ; as roads, stiles, gates, trees, &c.

If the surveyor can conveniently procure two asistants, the
one to lead the cha.in and the other to follow it, it will be much
to his advantage ; as he will thus be left at liberty to take
offsets, note down dimensions, &c. without loss of time.

He ought always to observe to whom the boundaries belong.

If the ditch bg in the field which he is about to measure, both
it and the hedge usually belong to the adjoining field. This,
however, is got always the case; as it sometimes happens that
the hedge is on the revesse side of the ditch. It is advisable,
therefore, to inquite of some person resident on the spot, con-
cerning the hedges, &c.

In some places, 3 feet from the roots of the quickwood are
allowed for the breadth of the ditches; in some 4, in some 5,
and in some 6 ; but 4 feeg or 6 links, are,cofamonly allowed
for ditches between neighbouring estatds, and 7 links for ditches
adjoining roads, commons, waste lands, &c. .

The ditches and felices must always be measured with the
fields to which tl.ley belong, when the whole quantity of land is
required ;ebut in measuring *crops of corn, turnips, &c. only so
much must be measured as is, or has been occupied by the
«corn, &¢.

D 4
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Upon the surveyor depends all the care of measuring, re-
marking, noting down, &c. It absolutely behoves him, there-
fore, to be, not cnly particularly careful in his entries, and
correct in his dimensions; but also extremely accurate in his
::onstructions and calculations. .

Note.—The line in which you have the misfortune to lose an arrow, must
be ¢emeasured. o

DIRECTIONS CONCERNING SCALES, LAYING
Do WN FIGURES, &c.

, Ay scale of equal parts may be used in planning, or laying

down figures; but that, which is most convenient for use, is

the ivory plotting-scale, so divided on its edges, that you may
. prick off distances by laying it upon the line.

In laying down an offset by the plotting-scale, it is best, first,
to prick off the base-linc; and then upon it make a small pencil
dot at cvery place where a perpendicular muct be crected.

This being done, lay the scale across the Uase, so that the line
which goes across the scale, marked with ¢o, may coincide with
it, the edge of the scale at the samne time touching one of the
dots. From the dot, by the edge of the scalc, draw a lme,
(which will be perpendicular to the base,) and’ upon it prick off
the offset ; or it may be pricked off without drawing a line.

Proceed thus, till all the perpendiculars are erec‘t’ed ; and then
draw the fence through each of their extremities. If the fence
be curved, it must be drawn by a steady hand, in the same
manner as the circumference of an ellipse. (See page 19.)

In planning, or laying down figures relating to surveying,
the upper part of the paper or book used should always, if
possible, represent the north.  All°the fences and chain-lines
should first be pencilled: the first should then be drawn, and
the latter dotted with ink. Great accuracy is required in the

construction of figures, when the perpendiculars, &c. are to be
measured by the scale. The lines should be very fine ; the dots
at the stations very small ; and the points of the compasses very
‘sharp, in order that distances may be taken from the scale with
the utmost correctness. The scale shauld never be smaller than
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two chains to an inch ; for when its divisions are large, figures
may be constructed with much more accuracy, and their per-
pendiculars, &c. measured with much greatersexactness.

After having found the area of any field or estate, you may,
howevér, lay it down b)\ any scale that will reduce it to a more
convenient size. Or you may divide the dimensions by 2, 3, 4','
&c. in order to make them of a proper size to be laid down by
a scale of 2, 3, or 4 chains to an inch.

Note L.—A plotting-scale divided into two chaigs to an inch on one of its
edges, and four on the other, is perhaps most useful for a school-boy ;3 but
practical surveyors prefer those which have both their cdges divided in the
same manner, because they arc more convenient in p]nn.ning; and a mistake

cannot be made by using one cdge instead of the other. . .

2.—An instrument called a Pricker, which may be made by putting a fine
needle into a wooden haft, is used by some persons, in pricking off distances
from the plotting-scale ; but a hard black-lead pencil, finely pointed, is pre-,
ferable, beeause it does not injure the paper.
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Part the Third.

To Survey with the Chain and Cross ; also, to Measure
Meres, Woods, and Lines wupon which there are
Impediments.

Com?omunw to a statute of 34 Henry VIIi. an acre is
equal to 10 square chains; that is, 10 chainsin length and 1 in
breadth ; or 220 X 22 = 4840 square yards; or 40 X 4 = 160
square rods, poles, or perches.

A statute-pole or perch is 16} feet long; but in different
parts of the kingdom there are, by custom, poles of different
lengths ; as 15, 18, 21 feet, &c.

The various dimensions of a piece of land are taken in lineal
measure, from which its area or content is calculated.

Note.~The methéd of reducing statutc-measurs to customary, and the
contrary, may be seen in Part the Sixth.
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~ A TABLE OF LINEAL MEASURES

Inches.| Link.
1

7.92=
Fool.
12 |1.5151= 1
Yard.
36 4.5454 | 3= 1
* Stat.
Perch.
198 25 J16.5 | 5.5= 1
5 ——
Chain,
792 100 66 22 4= 1
. . Furl,
7920 1000 660 220 40 10= 1
* Mile.
63360 8000 5280 | 1760 320 80 b 8= 1

Note.~Seven yards m&ke one rood of fencing o ditching.
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MEASURLY.

ABLE OF SQUARF .
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PROBLEM 1.

d

SQUARE FIELDS.

WHEN you enter a field, whioh has the appearance of u
square, (for few are accurately such,) fix your cross-staff in a
coruer of it, and if the two sides be as right-angles, measure
one of them, and enter its dimensions in your field-book. Pro-
ceed in like manner with cach angle and side ; and if you find
all the angles right-anglés, and all the .sides equal, tl.le ﬁ‘gur.e
is a square.

TO COMPUTE THE CON1TENT.

Rurr.—Multiply the side into itsclf, and the product will be.
the area, in square links. Cut "oft five places as decimals,
toward the right-hand of the product, and those on the left
will express the nymber of acres.

Reduce these decimals into roods and perches, by multiplying
them successively by 4 and 40, and cutting off five figures
on the right as before, in each product.

If the dimensions be in yards, divide the square of the side
by 4840, and the quotient will be acres.

Reduce the remainder, if any, into roods and perches, by
multiplying it su::cessiw:ly by 4 and by 40, as bgfore.

Note 1.—Avy person who is not in possession of a chain, may take the
dimensions in yards, where accuracy is not required.

2.—In measuring with the chain, it is best to set down the number of links,

as 956 : wherc, instead of reading 956 links, read 9 chains and 56 links.

.
3.—The dimeansions of small p'lrccls of l:md‘ sold® by the square yard, fgr
building, &c. should be taken in feet and inches, gvith a measuring-tape.
Paving, digging, &c. should be measured in the same manntr,

.

A.—In computing the contents of liclds, it is customary, among practical
surveyors, to call the remainder a perch, if it cxceeds half a one; but if it be
Iess than hglf a perch, it is considered As nothing.

5.—~The learner shogld carefully work over, and put down all the solutions
egiven in this book, in order that he may better understand the different
* methads of caleulation.
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EXAMPLES.
1. What is the area in acres of the square A B C D, whose

side is 956 links ?
N D « C

956
956

5736
4780
8604
9.13936
4
55744
40
22.29760 Area Q. OR. 22p.

2. Required the area in acres of the square, whose side is

264 yards. 264
yards 264

1056 <
1584
528

4840)60696(14
4840

21296
. 19360
.1986
_4
4840)7744(1
4840
2904
%
484,0)11616,0(24
968

. 1936
1_9_1@ Area 14A. 1R. 24p.



.
’

Part 1I1.)  LAND-SURVEYING. 47
* 3. If the side of a square be 1567 links ; what is its area

in acres? Ans. 24A. 2R. OP.
* 4. If the side of a square be 263 yards ; what is its area in
-acres? ) Ans. 144, 1R. 6p.
~ PROBLEM II.
. ° .
RECTANGULAR "FIELDS.

WuEN you enter a field which has the wppearance of a rec-
tangle, try each angle, and measure each side, as before ; and if

you find all the angles right-angles, and thé opposite sides
equal, the figure is a rectan.gle.

. ] »
TO COMPUTE THE CONTENT.

RuLE.—Multiply the length by the breadth, and the product »
will be the area. .
EXAMPLES. .
1. What 15 the area of the rectangle A B C D, whose length
A B is 1235 links, and breadth A D, 557 links ?
D C

1285
o 557
8645
6175

6175

6.87395
R 4
3.51550

20.63200 Area 6a. 3R. 21p.

v
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2. Required the area of a rectangle, whose length is 235,

and breadth 162 yards.
235
162
470
1410
235
484,0)3507,0(7
3388
. 419
4
484)1676(3
1452
. 224
40
484)8960(18
484
4120
3872
. 248 Ans. 7a. 3. 18P

. 8. The length of a rectangular field is 225 links, and its
breadth 613 links ; required the plan and area.
Area 7a. 2m. 1p.

- 4. If the length of a rectangle be 135, and Lreadth 50 yards ;
what is its area ? Ans. 1A. 1r. 23p.

Note.—As squares and rectangles seldom occur in surveying, it is much
more expedijtions to treat every field of four sides »s a trapezium. (See

Problem 4.)

: PROBLEM III.

TRIANGULAR FIELDS.

WHEN you hdve to survey a field in the form of a triangle, set
up a pole at each comner, when there are no natural marks.
Then measure along the base till you come to the puint, where
you think a perpendicular will fall from the opposite angle.
There plant your cross, and turn its index till the mark at each
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end of the base can be seen through one of the grooves. Then
a.pply your eye to the other groove, and if you see the mark at
the opposite angle, you are in the right plade to measure the
. perpendicular ; if not, move the instrument backwgrd or for-
ward, along the line, till you can see the three marks as above,
directed. Enter in your field-book the distance from the end of
the base to the cross, and theelength of the perpendiculer.
Then measure the remainder of the base.

v
Note 1.—Be especially careful, that in measuring the two parts of the base
and the perpendicular, no confusion of arrows take placc.. )

2.—In finding perpendicularse i)y the cross, you must always proceed as
above directed. ) )

’

CONSTRUCTION.

Having the place of the perpendicular, the figure may be
easily constructed, as follows. From any scale of equal parts,
lay off the base ; ergtt the perpendicular at its proper point ;
draw a line from each end of the base to the end of the perpen-
dicular, and the figure will be completed.

Note.—~Having the giagonal, the two perpendiculars, and the place of each
perpendicular given, you may construct any trapezium in the same manner.

10 COMPUTE THE CONTENT.

RuLk.—Maultiply the base and perpendicular together, divide
the product by 2, and the quotient will be the area.

Or, multiply half the bas€ by the whole *perpendicular, or o
the whole base by half the perpendicular, andsthe product will
be the area. :

L)
EXAMPLES.

1. It is required to*survey the triangular field A B C, and to
find its area.
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B

o©

Measure from A toward C, and when you come to m, for
mstance, at 935 links; try with your cross; and if this be the
point for the perpendicular, measure m B = 625 links. Return

.and measure m C = 628 links, making the whole base = 1563
links; then construct the figure, and find its area.

1563 base.
625 per.

7815
3126
9378
2)976875

4.88437
4

8.53748
40

21.49920 Area 4a. Sr. 2te.

2. The distance between the beginning of the base, and
the place of the perpendicular is 125, the perpendicular 82,
and the whole base 318 yards; what ‘is the area of the
triangle ?
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318 base.
__83 per.
036
2544
? 2)26076
4840)13038(2
9680
. 3358 R
%
1810)13432(2
9680
- 3752
40
184,0)15008,0(31
1152 .
.. 488
484

T4 Aus. 2a. 2R. 31p.

3. Measuring along the base of a triangle 862 lipks, I found
the true place of the perpendicular, and the perpendicular itself
= 095 links ; the remainder of the base measured 1110 links;
what is the arca of the triangle ? Ans. 9a. 3r. 10e.

4. Measuring along the base of a triangular field, I found the -
perpendicular to rise at 8G5, and its length G#5 links; the re-
mainder of thé basc measared 569 links; required the plan
and area. Area 44, 2r. 20P.

Note.—If the examples in. this Problem, or any of the following Problems,
be thought too fewg more may easily be supplied by the Peacher sketching
fields, at pleasure, with his pen, which the Learner may measure by a scale.
This method will be found very advantageous ; as it will give the Learner a
good idea in what manner ke must run his lines, take his dimensions, and
enter his notes, when he commences field-practice.

PROBLEM IV. -

FIELDS N THE FORM OF A TRAPEZIUM.

A quadrilateral ficld, havx’ng tinequal sides, may be surveyed
by measuring a diggonal. This divides it into two triangles,
«to each of which it serves as a base.
E2
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TO COMPUTE THE CONTENT.
RuLe.—Multiply the sum of the two perpendiculars by the

diagonal, divide the product by 2, and the quotient will be
the area.

Note 1.—Always make choice of the longer diagonal, because the longer the
base line of a triangle, the more obtuse is its subtending angle; and, conse-
quently, there is the less chance *2 ‘mistake, as the perpendicular will be
shorter, and its place more easily and more accurately determined. After
finishing the surveying, if yon choose, measure the other diagonal, which will
enable you to prove your work. (Sce Problems I. and 11. Part IV.)

'8.—If a field be very long, or elevated in the middle, so that you cannot see
from one cnd to the other, it may be divided i‘nto two, or more trapeziums,
Qr you mav range your lines over the hill, as directed in Part the Fifth,

3.—When two perpendiculars cannot be taken upon either of the diagonals,
such_fields must be divided into two triangles by measuring a diagonal for the
Jase of one triangle, and one side of the field for the base of the other. (See
Example VL)

4.—Unskilful surveyors affect to reduce trapeziums into squares, or rect-
angles, by measuring all the sides, adding each two opposite sides together,
and taking balf their sum respectively for a mean length and breadth ; but
this method leads to very erroneous results.  (See Part V. Prob. 2.)

EXAMPLES.
1. It is required to survey the trapezium A B C D, and find
its area.
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Measure from A toward C. Finding the perpendicular a B
" to rise at 473, and its length 437 links; return, and continue
toward C, till you come to the place where the second perpen-
dicular b D rises. Tlpre note down its distance fyom A, 1128
links; measure b D = 508 links ; then complete the measuring.
of the diagonal to C, and let the whole be 1490 links.

After this, measure the diagoma] B D, for a proof-line, which
you will find 1152 links.

437
508} per-. »
945 sum.
.* 1490 diag.
85050 .
3780
945
2)1408050
7.04025
4
0.16100
40
6.44000 Area 7. OR. Op.

2. In taking the dimensions of a trapezium, I found the first
perpendicular to rise at 53¢, and to measure 725 links; the
second at 1890, and to measure 832 links ; the whole diagonal
measured 2456 links; required the area of the trapezium ?

- Ans. 19A. Or. 10P.

3. The first perpendicular of a trapezium riges at 467, and
measures 545 links; the second at 1418, and measures 467
links ; required its area, the whole diagonal being 1840 links ?

Ans. 9A. 1R, 9p.

4. Lay down a field, and find its area, from the following notes. ®

AD
1625
1252 | 523 C. *
B639| 636 .
* Begin| at A. | Range W,

Per. on thg left [« Bage | Per. ontheright.

* : Line or|
Diag.

Area 9a. 1R. 30%P.
E3
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5. Required the plan and area of a field, from the followipg
dimensions.

A D | Diag.

1744 {
C 545 1865
546 | 652 B.
Begin | at A | RangeE.

Area 104, 1R. 80r.

6. Lay down a ﬁeld: and find its avea from the following
notes.

v

D B | Diag.
1095
488 | 298 C.
L.offD.
A D | Side.
1358
B 532| 410
Begin | at A. | Rangc L.

Answer.
Doubles areas.
722456 Triangle A B D.
326310 Triangle B C D.

Whole area 5a. Or. 39p.

ANOTHER METHOD.

« A field of four sides may sometimes be surveyed by dividing
it into two rightsangled triangles, and a trapezoid.
s <

.
L

Y0 COMFUTE THE CONTENT.

Rure.—Multiply the sum of ¢hetwo perpendiculars by their
distance upon the base-line, and the product will be double the
area of the trapezoid, The area of each triangle must be found
as before.
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EXAMPLES.

-
1." It is required to survey the annexed figure, and find its
area. [ »
- »

4 A
O SR
G D

A Ee

Measure the base A D, and enter in your field-book where
the two perpendiculars rise, &c. as in the following notes.

Triangle A B E.
422 per.
A,D — 1326 _265
GC=648]AG= 052 « 2110
EB=142|AE= 265 2532
l Per Base. 844
111830
Triangle G C D. Trape2oid E B C G.
645 per. L 422 r
374 B;se. * 645 per.
2580 o 1067 sum,
4515 687 base.
1935 - 7469
241230 8536
- 6402
733029

——ne

E b
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733029}Double avess .

241230
111830 collected.

2)1086089

543044
4

1.72176 -

£8.87040 Area 5a. 1R. 29p.

2. Required the plaﬁ and area of a field, from the following
notes.

—_
AB| '
' ! 1681
E | 1015 | 564 D.
G| 432 |705C.
Begin | at A. | Range W,
Per. on the left. | Base. | Per. on the right.

—

. Area 7a. Or. 16p.

5. Lay down a field, and find its area, from the following
dimensions.

AR
1546
D625) 1146 | E.
C 883 564 1G.
Begin | at A. | Range L. ,

Area 8a. OR. 20}p.

i

PROBLEM V.

YELDS COMPREHENDED UNDER MORE THAN
. FOUR STRAIGHT SIDES.

ANy piece of land, consisting of more than four sides, may
be surveyed by reducing it into tnan‘gles and trapeziums,

Thus, a field of five sides may be reduced into a triagle and
a trapezmm of six, into two t.rapezluma ; of seven, into two
trapeziums and a triangle; of eight, into three trapeziurus, &c. .
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The propriety of dividing fields in this manner, depends
entiréy on the relation which the angles have to one another:
it is, therefore, sometimes more accurate to divide them into
triangles. ’
TO COMPUTE THE CONTENT.

Rurg.—By the rules given in the last two problems, find the ’
double area of each triangle and trapezium contained in the
figure. *

Collect all the double areas into one sum, which divide by 2,
and the quotient will be the whole area. *

EXAMPLES. .
1. Lay down a field, and find its area from the following
notes. .
| CE
1666 | Diag.
1326 | 496 A.
1000- |,
D376 578
R.off C
o AC
1433 | Diag.
1000
B 273 643
Begin | at A. | Range W,
Per. on’the left. | Diag. | Per. on the right.




58 LAND-SURVEYING. (Part II1.

4
CONSTRUCTION.

From the notes, the figure obviously consists of five sides,
and is divided into a triangl® and a trapezium. Draw the base
A C, which make = 1483 links; at 643 links, let fall the per-
pendicular a B, upow which lay off 273 links ; join A Band CB,
and the triangle is completed. Then, with A as a centre, and
496 links in ydur compasses as a radius, describe an arc; and
with C as a centre, and 1326 as a rAdius, describe another arc,
mbersectmg the former in b.—Through b draw the diagonal
C E = 1606 links ; upon which, at 573 links, erect the per-
pendicular ¢ D = 3876 links. Join C D, D E, and E A, and
the figure will be completed.

Note.—If the learner fully comprehend the above construction, he will not

find it difficult to lay down the figures belonging tg the following examples ;
as the same process will succeed in all similar cases.

Triangle A B C. Trapezium A C D E.
1433 base. , 376
273 per. 496
4299 872 sum
10031 1666 diag.
3Q1209 5232
== 5232 ¢
872
1452752

¢ 391209 ] Dbuble arcas
1352752 §  collected.

2)18439061

9.21980
4

87924 -
40

35.16800 Area 9aSOR, 35p.
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2. Lay down a field, and find its area, from the following

F 400

D 465

D 935

B 263

Begin

LG
1150
1000
77
R.off E

HE
1474
1000
975
465
L.off H

CH
1635
1000
910
575
R. off C

AC
1165

530
400

Diag.

575 G.

Diag.

390 1.

| Diag.

630 I.

at A.

Range E. SE.

59
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Trapezium A BC L. Trapeziom C D H 1.
630 235
263 { Per- £90
893 sum. 625 sum.
1165 diag. 1635 diag.
4465 . 8125
5358 4 1875
893 - 8750
893 625 .
1040245 1021875

—_—
—————
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Trapeziom D E G H. Triangle E F G.
575 _ 1150 base.
465 Per 400 per.
1040 sum. 460000
1474 diag.
4160

1040345

1021875 ( Double areas

1532960 collected.
460000 s

2)4055180
20.27500
4

1.10860
40

—_— 1
4.14400 Area 204. 1R. 4P,

3. Required the plan and area of a field, from the following
dimensions. .

1B A
1008
E 195 | 466
Return | to B.

A D | Diag.
1345
C415| 944
855 | 536 B.

Begin'} at A. | Range.W.'

Answer.

“Double areas.
1279095 Trapézium A B D C.
196560 Triangle A E B.

Whole area 7a. 1r. 20}P.



62 LAND-SURVEYING. (Part I11.

notes.

E 581

C 322
Begin

Double

1TAD

DF
1940
1040
825
R.offD

1488
772
606

at A.

Answer.

areas.

4. Lay down a field, and find its area, from the following
.. .

Diag.
362 B.
Diag.

665 B.
Range W.

1468656 Trapezium A B D C.
1829420 Trapezium D I F B.

Whole area 16a. 1r. 38p.

5. Draw aplan of a field, and find its ai2a, from the following

dimensions.

1 382

Ew0)

C 603
Begin

H K
1285
740
600
R.offH.

FH
1223
803
666
L.offF.

DF

1716

1080
761

R.offD.

AD
1547
‘1023

525
at A.

Diag.
162 G.
Diag.
276 G.
Diag.
246 B.
Diag.

488 B.
Range
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* Answer.
Double areas,
1687777 Trapezium A B D C.
- 1123980 Trapezium D E F B.
1145951 Trapezium F G H F. .
699040 Trapezium H G K I
Whole area 23a. 1nr. 5p.

ANOTHER METHOD. -

A field consisting of five, six, seven, or more sides, may
sometimes be surveyed by measuring one diagonal, and upon it
erecting perpendiculars to all the opposite angles, on each side.
This process will divide the whole field into right-angled
triangles, and trapezoids, the areas of which must be found as
before.

EXAMPLES. ,
Lay down a field, and find its area, from the followiug notes.

.. AF
1896 | Diag.
E 259 1842
1132 325 D.
1000
C 367 763
B 756 522
Begin at A. [Range E.

-~ 3
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Triangle A B a. Trapezoida BC m,
756 per: 756 } r
522 base. N 867 (Pe™
1512 1123 sum.
(1512 t 241 base.
3780 1123
304632 4492
206 _
270643
Trapezoidm C E r. . Triangler EF
367, .. 554 base.
259 f P 259 per.
626 sum, 4986
579 base. 2770
5634 1108
4382 . 143486
PRoARA

TrianglesA DF 394632
1896 base. 270643 f

325 per. 362454 1 ooficemn ™
9480 143486 L

3792 616200

5688 2)1787415

616200 8.93707

4

3.74828

40

99.93120

Area 8A. 3R. 30p.

2. Lay down a field, and find its ares, from the followmg

Aimeneinng
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A K. Diag.
0 1700 0
1290 1465 d '
w| , 1368 365 H
r 1055 381 G
F 144 986 n
m 794 218 E
e 515, | 350D
C 250 444 ‘le
a 150 275 B
0 000 0 »
Begin at A. Range W.

Answer. .

Triangles and Trapezoids on the Right.
Double areas.

41250 Triangle A B a.
228125 Trapezoida B D e.
158472 Trapezoid e D E m.
156339 Trapezoid m £ G r.
28498 Trapezoid r G H w.
121180 Triangle w H K.

058864 sum.

Triangles and Trapezoids on the Left,
Double aress.

L
111000 Triangle A C c.
213548 Trapezoid ¢ C F n.
207886 Trapezoid n F I d.
68150 Triangle d I K.

600584 sum.
938864 sum drought down...

1539448 sum total,

Whole area 7a. 2r. 31}r.

3. It is required to®lay down a field, and find its area, from

the following notes.
F
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AL .Diag.
M 460 2150 0
d 1670 295 K
I 395 1530 | w
r 1345 160 H
G 670 1275 n
F 400 880 m
el , 780 270 E
c 465 150 D
C 405 305 a
0 000 300B
Befin at A. Range E

Answer.
Triangles and Trapezoids on the Right.
Double areas.
200250 Trapezoid A B D c.
132300 Trapezoid ¢ D E e.
242950 Trapezoid e E H r.
147875 Trapezoid r HK d.
141600 Triangle d K L.

373975 sum.

Triangles and Trapezoids on the Lett
Double areas.*

123525 Triangle A a C. -
162875 Trapezoid a C F m.
422650 Trapezoid m F G n.
271575 Trapezoid n G I w.
. 530100 Trapezoid w I M L

1810725 sum.
873975 sum brought down.

2684700 sum total.

Whole area 13a, Ir. 273P.

PROBLEM VI.
FIELDS COMPREHENDED UNDER ANY NUMBER
OF CROOKED GR CURVED SIDES.

WHEN a field is bounded by crooked ferces, you must mea-
sure a line as near to each as the angles or curves will permit ;
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in doipg which, you must take an offset to each corner or angle
in the fence. Where the fences are curved, those offsets must
be so taken, that a right line drawn from the ‘end of any one
perpendicular to the end 8f the next, on each side, world neither
exclude 'any part of the land to be measured, nor include any of ,
that which is adjacent. Perpendiculars thus erected, will divide
the whale offset into right-angled sriangles and trapezoids, tite
areas of which must be found as before.

Note 1.—1If the curves be so large, that many of Rhe offsets would be 2, 3,
1, or 5 chains long ; it will be more expeditious and accurate, to mcasure the
base withont taking any offsets, except such as are short® leaving stations in
proper places along the base, to vﬂ\.ich, when you have obtained its length,
you may return, and from them run fresh stativndines to some cofvenient *
point, or points, in the cunved fence.  Upon these lines, take offsets as beforc.
(Sce Example IIL)

.
2.—If any of the fences be curved inward, it is frequently most convenient

to measure a line on the outside of the field,’ and upon it ercet perpendiculars
to the curved fenee, which, in this case, are called insets; and the arca thus
mcluded must be subtracted (rom the area of the whole figure,  (See Exam-
ple IV.)

4.—When the fences and ditches are to be measured with the field to
which they belong, it i~ gcncrall’y most practicable to fix the stations withim
the fences, at a little di.-t.mcc from the corners, aud then to measure to the
roots of’ the quick-wood ; adding or subtracting 3 or 6 links, according to the

custown of the place, tur the breadth of the ditch.  (See Example V.)
[
4.—~When the oftsets are small, their places on the base-line.may be deters

mined by laying the offhet-staff at right angles upon the chain; but when
large, and accuracy is required, they must be found by the eross, and snea-
sured by the chain.

5.—The basc of each triangle and trapezoid, forming an oflset, may be
found by subtracting the distanccs g the chain-line, frgm cAch other.

.
6.—The methods frequently used, by unskilful surveygrs, to find the area

of offscts, arc very erroncous. Some divide the sum of the 8ffscts by their
number, for a mean breadth ® others divide that sum by oge morc than their
number, for a mean hr'eadth; and both multiply the whole basc Ly the mean
breadth, thus supposed to be found} fore the arca of the whole offset.  The
first of thesc methods gencrally gives the area too much; and the second
sometimes too much an8 sometimes too little. A third method, which is
uspally morg accurate than either of the preceding ones, is to set down cach
L .
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offset twice (accounting that one, where the boundary meets the statiop-linc)
except the first and last, which are only entered once. The sum of these offsets
is then multiplied by the base, the product divided by the number of offsets
set down, and the quotient given is the arca required.

7.~Directions for laying down offSets by a plotting-scale, may be seen in
Part the Second.

EXAMPLES.

1. Lay down the iigure of a right-line offset, and find its
area, from the following notes.

. AB
n 200 1569
m 210 1249
1000
i70 952
e 50 . V45
c 159 450
a 120 265
0 000
Begin at A. Range E

i
wo

BY THE TRUE METHOD.

Triangle A r.a. Trapezoid r a ¢ s.
265 base. - 120
120 per. 159 f Pe™
5300 . 279 sum.
265 185 base.
31800 1395
=== 2232
279

51615
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{Lrapezoid s ¢ e u,
15
20 yper.
209 sum.
295 base.
1045
1881
418

61655

Trapezoid w i m x.
0
q10 { P
2380 sum.
297 base.
1060

2520

500 .

ss160 ©

* 31800.
21615
31655(
24840
85160

181200 .

2)384270

1.92135
4

3.08540
0

27.41600

Double areas

Trapezoid u e i w.

50
70 f P

120 sum.
207 lase.
840

240

24840

Trapezoid x m n’B.

210
200 § per-

410 sum.
320 base.

8200,
123

131200

Ilcnce the true avea is 1A. 38. Q5F.



70 LAND-SURVEYING. (Part 111.

BY THE FIRST FALSE METHOD.

120 . 1569 length.
159 134.8 breadth
50 12552
70 6276
210 4707
200 o'
=200 1569
0)809 2115012
134.8 mean breadth. k!
AG004S
40

18.101920

)
Fere the arca appears to be 2a. Or. 18r., which is too much
by 31p.
BY THE SECOND FALSE METUOD.

120 1569 length.
1 5¢ 115.5 breadth.
i 755
70 7815
210 1569
200 1569
1)809 1.812105
115.5 mean breadth, 4
35.248780
40
0.951200

Here the area appears to be (4. 3r. 10p,, which i~ too little
by 17e.
BY Tilk THIRD FALSE METHOD.

O 1569 length.
1o 1418 s,
120 ‘ 12552
159 1560
159 ' 6276

S0 1569

i 12)30 24842,

70 hgadadd gs

70 . 1.85403
210 4 )
210 TiA1012
200 Y40

1418 sum T6.61480 '
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Hegre the area appears to be 1a. 3r. 16p., which is too little

by 11p.

2. Lay down‘a curve-line offset, and find its area, from the

following notes.

AB .
1012 (0
892 53
786 8
645 95
500 45
. 350 63
* 200 8%
100 82
000 0
Begin at | A. Range Ww.

N
100 .
" 5200 No. 1.
w5
84
136
100
13600 No. 2.
T
63
147
150
7350
147 o
22050 No. 3.

61 95
40 80
108 175
150 141
5400 75
108 700
16200 No. 4. 175
== 24675 No. 6.
45 —a
95 . 80
120 53
145 193
700 100
56 ° 798
e 13
20300 No. 5. 14098 No. 7.

F4
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53
120

1060
53

6360 No. s.

5200
13600
22050
16200 | Double arcas
20800 { collected.
24675
14008
6360 |
2)122483
61241
4
2.44964
40
17.98560 Area 2a. 18p.

3. Lay down the figure of a picce ot land adjoining a river,
and find its area, from the following notes.

L B ’
1350 0
! 1265 140 a
1200 170
1100 244
1000 Q50
900. 1190 3
800 100 .2
700 0 &~
600 0
500 04
. 400 e
| 300 153
1 200 70
000 0
Left off E, and go S W, v B.
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’ - CE £
1060 o =
1000 {50 '@
s 900 o %
800  |154 =
700 173 g
. 600 142 =
400, o 8
200 |0 I
70 82 m é’
00 o &
Return| to C, aud go |N W. to L
AD R
0 o463
70 2300
mi110 w00 € °
- 2000
= E6s 1410
~ 1000
a 165 250 B
60 100
0 000
Begin| at A. Range |E.
[ ] —————

Jriangle B C E,
1950 base.
698 per.
15600 °
1755
* 1170
1561100
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60
100

6000 No 1.
60
165
295
150
11250
Q5
35750 No. 2.

82
200
16100 No. 1.

t

LAND-SURVEYING.

(Part 111.

Offsets taken on the \ine A D.

110
70

180 «
100

18000 No. 3.
163
70
11410 No. 4.

6000 No. 1.
33750 e—— 2.
18000 —— 3.
11410 — 4,

69160 sum.

Offsets taken on the line C E.

154 .
110
204
100
26400 No. 5.
110
50
160
100
16000 No. 6.
60
50
3000 No. 7.

——

16400 No. 1.
28400 —— 2.
31500 3.
32700 —— 4.
26400 —— 5.
16000 — 6.

3000 — 7.

154400 sum.
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Offsets tiken on the line E B.

70 190 14000 No. 1.
200 - 250 29300 ——— 2.
—_— — 20500 —— 3.
', . 44‘ . .
14000 No. 1 % 23600 — 4.
0 _— ) 0400 — 5
i0 44000 No. 8. 10000 6.
153 == * 99000 — T.
295 250 44000 — 8
100 244 30400 — Q.
292300 No, 2. 494 41400 — 10.
_ 100 . 20150 —p 11.
155 49100 No. 9. 11900 12
{42 404050 sum.
205 244 —_—
100 170
20500 No. 3. 414 .
E— 100 .
112 . 41400 No. 10.
04 o ==
236 170 1361100y Whole
100 140 69160 { double
23600 No, 1. 340 154400 (  areas
e 05 . 304650) collected.
0 * 1550 2)1889310
100 180 0.+1655
9400 No. 5., 20150 No. 11. 4
— — 1.786%0
100 . 85 1803 40
100 110 51.44800
10000 No. 6. 100 e
— 85
100 S0
190 Iiyoo No. 12. .
——— — e .
200
100 .
29000 No. 7. '

L Arca 9a. IR, Sir.
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4. Lay down a field, and find its area, from the following
notes.

CA A
525 Perpen
R. off C.
BC
846 ' |0
600 64
400 85
¢« 200 50
000 0
R. off B.
AB™ '
1253
1000
586 a, the |
Begpin at - A. Range | W.

Triangle A B C.
1253 base.
525 per.
6265
2500
06265
657825
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50
200
10000

50

85

135
200
27000

5. Draw a plan

ing notes.

LAND-SURVEYING.

Insets taken on the line B C.

859
64
149
200
29800

246
64

984
1476
15744 °

™
;gggg Double
Goaoo( e
15744 ) Collected.
82544

657825 Triangle A B C.

82544 Insets.

2)575281 Difference.

2.47640

L] 4

3.50560
40

— e
20.22400 Areca.2A. 3r. 20p.

AC
1155
1000
495 915
$60
From A, go
To the
48 |° 660
*53 630
40 500 ,
25 380
50 200
62 000
From D, go

of a field, and find its area, from the follow.

Diag.

520

N. West.
L}

Fence.

to A

South
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To the Fence. o
40 1012
. 42 050 to D.
. 54 600 |
[} 33 400
12 260
30 150
65 000
From U, go East.
To the Fence.
&5 615
35 550 to C.
. 8 400
10 240
22 150 '
* 45 000
From B, go North.
To | the Fence.
33 1090
45 1045 to B.
56 800
40 500
48 300 ‘
30 000 '
Begin at A, and go West,

Answer.

Double areas.

11723257) Trapezium A B C D.*
080550 A B
32080%> B C ) Offsets taken on the
812544 C D different lines.
58820y D A

Whole area 7a. OR. 34%p.
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dimensions.

B 530

32
, 67

43

120
80430
65
42

°
E 293

T
442

LAND-SURVEYING.
6. Lay down a field, and find its area, from the following

74
25
56

J

43
59
36

Diag.

485y

]
Diag.
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AB

0 1173

37 1000
44 900

78 750

46 600

85 400

42 200

0 000

Beginat | A. Range | W.

wﬁt*

Answer.

Double areas.
1313410 Trapezium AB C D.
171112 Triangle B E C.

111401YA B
623950 C D\ Offsets taken
37326 »D A on the
268054 C E ) different lines.
38850 E B

Whole area 8a. 3R. 5p.

7. Tt is required to lay down a field, and ﬁnd its area, from
the following notes.
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To the Fence.
80 1121

100 1025 to A
83| 930
70} 800
100 00
130 6oo
190 500,
140 400
70 300
50 200
40 100
0 000
R.off D.
B D‘ Diﬂg.
1900
1300 823 A
1000
C 780 440
R. off B.
A B:
0 1530
6 1850
73 1200
85 1100
94 + 1000
73 900
' 40 780
70 630
110 467
76 300
,70 200
69 100
96 000
Begin atA, and go West.
Answer. *
Double areas. * .

3045700 Trapezium A B C D.
218592 Offsets thken' on the line A B.
205555 Ditt.o on the line D A.

Whole area 17A. 1R. 15p.
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8. Required the area and plan of a field, from the following

dimensions.

40
60
54
38

10
’5

60

65
35
30
6o
70
50

Diag-.
540
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To the Fence.
(] 700

40 645 to B.

55| 570

72 500

68 450

49 375

42 300>

37 225

53 170

40 130 .

50 50 to A.

52 000

From the | Fence, | go North.

Answer.

Double areas.
1246050 Trapezium A B C D.
67710 Offsets taken on the line A B.
129829° Ditto on the line B C.
91210 Ditto on the line A D.
Whole area 7a. 2r. 273%P.

9. Lay down a feld, and find its area, from the following
notes.

E A
0 500
18 £50
40 400
74 850
108 | 300
104 250
80 200
35 1bo *
20 50
® 000
R. off E.

— s

G 2
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DE
0 500
20 550 ¢
50 500 .
130 450
152 400
110 850
94 “800
110 250
105 200
f0 150
50 100
25 50
o 000",
Return to D.
AC .
1220 Diag.
B 550 915
700 524 D.
R. off A.
DA .
875 Diag.
E 822 490
R. off D.
ch ,
0 750
34 700
55 650
70 600
84 550
90 500
95 450
100 400
75 350
38 3820
44 200
40 100
T80 50
0 000
R. off C.

(Part I11.



Part III.)  LAND-SURVEYING. 85

Fence.

to B.

Range W.

83180 & C D < Offsets taken on the different lines.

B C
0 640
18 600
251 % 550
30 500
25 450
385 430
65 350
60 320°
40 250
10 140
20 100
40 000
. off B.
To| e |
65 1115
70 1075
60 1000
55 920
60 868
40 800
20 750
28 700
65 600
80 550
73 400
70| » 300
84 200
* 40 134
23 100
0 000
Begin at A.
Answer.
Double areas. .
1310280 Trapezium A B C D.
281750 Triangle A E D.
116056} A B
41020F B C
92400\ DE
53650 JE A

Whole area 9a. 3r. 22}P.

G 3
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PROBLEM VII.

NARROW PIECES OF LAND.
«© . 3

THE method frequently adopted, is to take breadths in dif-
ferent places, add all these breadths together, and divide their
sum by their number, for a mean bfeadth ; and this supposed
mean breadth is multiplied by the length, for the area; but this

_ process generally leads to very erroneous results, as the method
of finding the mean breadth is void of truth.

If a piece of land taper regularly from one end to the other,
you may take its breadth af each end; half the sum of these
breadths, will be its mean breadth; and multiply this mean
breadth by the length, for the ares. But ifiit be irregular, you
must take breadths in the widest and narrowest places, or at
every particular curve, noting the place of each breadth, upon

® the chain-line. These breadths will divide it into trapezoids,
which you must compute as before.

Note 1.—The breadths must be taken directly across the, land to be mea-
sured, and thegefore, if considerable, will require the usc of the cross,

2.—If a picce of land be curved, or longer on one side than on the other,
by measuring along the middlc, you will obtain the true, or mean lcngth.

3.—When several picces of land, of various lengths, are contiguous to cach
other, it will geperally he most expeditious to measure only one, basc-line,
(noting the point, wherc cach piece bcgin; and ends, perpendicularly to the
linc. In this case, b especially carcful that no confusion take place in noting
down the breadths of the respective pieces. '

4.—Paring, reaping, &c. both in this and the foregoing problems, should
be surveyed with & slack chain, in grder, to obtain the measurement of the
surface. .

5.—1t is best to take the first and last breadths of lands or ridges, about
half a ehain from ciach end, and account them a, the end-breadths 3 becausc,
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in tugning, the plough usually wpakes some of them appear either broader or
narrower than they are in ‘reality. It may also be observed that it is fre-
quently neccssary to take the breadths to half a link; for when the length
is great, half a link in the hm'dth is too considerable to' be neglected.

6.—If a narrow piece of land be very irregular, you may obuun its area
most accurately, by measuring a base-line, in a convenient position 3 and,
upon it, erecting perpendiculars to the l:ounda.nes, on each side.

7.—In surveying with the chain and cross, when the area only of any field
or piece of ground is required, it is unneccssary to lay down the figure.

EXAMPLES.

1. Find the area of a tapering piece of land, whese length
is 2562 links, and breadth at one end 126, and at the other

232 links.

;gg } breadths.

2)§_§ sump.

9 wmean
2562 length.

358
1074

895
358
4.58598

4

2.34392
40

Py [}
13.75680 Area 4A. 2it. 14p

2. Find the area of a piece of land, which is broadest towards
the middle, from tfle following dimensions.

a4
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BY THE TRUE METHOD.

1256 215
Soa | gis § pe it P
’12056 215 840 sum. 884 sum.
1000 | € 1056 base. 1266 base.
Q00 | 125 2040 2304
Base. | Per. 170 2304
34 768
859040 384
486144

4

359040) Double arcas
486144 collecred.

2)845184

4.22502
4

-90368
40

36.14720 Area 4A. OR. 306ep.

BY THE FALSE METHOD.

125 " 2322 length.

215 » breadths. 169.6 breadth.

169 13932

3)509 20898

169.6 mean. 5232,
3.938112
_ 4
3.752448
%
30.097920

Here the area appears to be 3a. 3r. 30p., which is too little
by 1r. Gr.

Again, the dimensions ren;aining as before, suppose the
piece to be narrowest towards the mi(ldle ; the area by the false
method will be the same as already found.
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BY THE TRUE METHOD.

— )
2322 I 16 ﬂg}per

2000 ot
125 340 sum.

1056 °
1000 l 1056 basg.

S

000 215 2040
Base. Per. 170
34

350040

359040 ) Double areas
collected.

372204
2)731244
3.65622
4
2.62488
40
L,
24.99520

LAND-SURVEYING.

125
1—6—2 r.
294 sum.
1266 base.
1764
1764
588
294
373204

89

The true area ig 3. 2r. 25p.; hence the false area is too

much by Ir. 5p.

Lastly, the glimensions still continuing, suppose the breadth
towards the middle to be greater than that at one gnd, and less
than at the other ; the false area will still be the same.

BY THUE TRUE METHOD.

T T a9
2322 | 125 | ;(1;; } per.
2000 384 sum
105 16 k sum.
oo 9 « 1056 base.
000 | 215 2304
Base. Per 1920,
P 384
+ 405504

®
16!
lzg} per
* 204 sum.
1266 base.
1764
1764
588
294
372204
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405504 | Double areas
372204 { collected.
+ 2)777708
§.88854
& 4
554106
40
92.16640

[+.]

The true area is 3a. 3r. 22r.; hence the false area is too
much by 8p.

Thus we see the absurdity of amethod which, however, has
been'long practised,’ and is not yet abolished.

3. Draw a plan of an irregular piece of land, and find its
arca from the following dimensions.

AB
0 1325 136
246 1015
987 , 58
790 134
318 718 .
560 162
223 465
345 125
346 266
372 000 246
From A, go East.
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’ .. Answer.
Double areas.

361176 @ffsets on the right.
684860 Ditto on the left. ’

2)104603 Gsum .

523018 = 5A. Or. 367p. the area required.

4. Find the area of five lands, from the following dimensions.

2378
2000
1700
31400
1000
700
400
000

185°
190
194
198
200.
195
189
185
Area 4A. 2p. 13}P.

5. Required the area of six lands, from the following notes.

8422
3000
2500
2000
‘1800 .
1000
800
000

189
204
226
191

165
Arca 6a. 3r. 12r.

6. Find the arcatof seven lands, from the following dimensions

Note.—1n caleulating the arca, the half-links must be treated as deecimals,

2600
2390
2000
1900
1600

® 1300
1000

900 4
600
300
000

b e e o e

2900 |

99}

983
101

97}
100}
102

993
1011
100

98%

100}

100

Ared 2A. 3R, 23fp.
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7. It is required to lay down a narrow piece of land, and
find its area, from the following dimensions.

AB . !

250 1230 460
1050 250

60 1000
~ 018 300

25 800
690 235

. 0 500
440 108

0 300
100 216
150 000 "’ 130

From A, go N.

e

Answer.

Double areas.
552890 Offsets on the right.
140800 Ditto on the left.
Whole area 3a. 1. 35p.

8. Lay down a field, and find its area, from the following
notes.

BC
() 521
70 400
97 300
99 200
78 100
0 000
R. off B.
AB <
0 1285 521t C.
- 57 1100 430
114 900 323
177 650 245
207 500 219
232 350 - 240
252 200 275
268 | - 000 360
From A, go North.
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il
Answer.

Double areas. ’
763685 Offdets on the Right of A B.
414695 Do. on the Left of A B.

. 70270 Do. on the Line B C.

Area Ga. Oa. 383p.

PROB\LEM VIII.

MERES AND WOODS.

WHEN you have a mere or wood to survey, by the help of
your cross, fix four marks on its out side, in such a manner as
to form a rectangle or square. Then measure each side of the
rectahgle or square, taking insets to the edge of the mere or
wood, the area of which must be treated as directed in Note 2,
Prob. VI.

If the opposite sides be not found equal, or very ncarly so,
your marks do not form four right angles ; in which case, you
must rectify your error.

Note 1.—It is a nfore expeditious method to measure thc' four sides of a
quadrilateral figure, having one right angle, paying no regard to the length of
the sides. Then construct the figure by Part I. Prob. XIV.; and draw the
longer diagonal, upon which let fall a perpendicular from each of the upposite
angles. This diagonal, and these perpendiculars you muvs't measure by the
scalc used in plotting. b . .

2.—It sometimes happens, that the mere or wood is ‘of a ¢riangular form 3
in this case, the work may e very readily done, by mensu.u-ing the three sides
of a triangle, taking énscts as before. After which construct the triangle, and
from the oppasite anglc let fall a perpegdicular upon the base, and procced as
before. ®

[
3.—By this problem you may measure ficlds into which you are not pere
mitted to Enter, or which contain obstructions.
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EXAMPLES.

1. Let the following figure represent a mere; its area is

required.

P T

.

Having fixed four marks, A, B, C, and D, forming a rect-
angle ; begin at A, and measure the line A B, taking the ne-
cessary insets, and entering them in your field-book. In the
same manner proceed with the other three sides ; and you will
find noted the following dimension§.

AD

1100 0

1000
sop | 50
550 70
300 60
000 0

R. off D.

e ey
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CD
1450
1200
1000
820
600
400
11
0
R. off C.

BC
1100
950
b 700
550
300
000
R. off B.

AB
1450 ,

1200

1000

900

550

250

. 000

A. Range

Begin at

Answer.

1595000 Area of the rectangle A B C D.

135550) A B

183800 ( B C ) Double areas of the insets
168450( C D ° different lines.

95500)D A
2)583300
201650 Area of the whole insets.
13.03350 Ditto of the mere.

& .
13400
40

586000 Area 134, O, 5p.

142

32

}En on the
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2. Let the following figure represent a wood ; its area is
required.

Set up your crossat A, and let your assiStant fix the marks B
and D, so that the angle at A may be a right angle ; and mea-
sure the line A B, taking insets as before. Tken fix the mark
C, as most convenient ; measure the other :hree lines, and you
will find in your field-book the following notes.

DA
0 1550
160 1440
50 1200
1000
0 900
L. off D,
. CD
0 950
120 500
0 000
L. off C.
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BC

1840

0 ) 1050

1000

50 700

60 400

0 000

L. off B.

A B

0 1150
1000 :

50 900

0 550

100 « ™ 800

110 160

0 000
Beginat | A. Range | N.'

Answer.
Having constructed the figure, you will find the diagonal B D
to measure 1930, the perpendicular A a 923, and C a 6035 links.
Double areas. o°
2949040 Trapezium A B C D.
lOﬂOOO% AB

lﬁg% g S { Insets takerr on the different lines.

83000) D A’
873500 Whole Insets.
2575540 Wood. Area 12A. 3Rr. 20p.

PROBLEM IX.

To find the Area of a Segment of a Circle, or any other Curs
vilineal Figure, by means of Equidistant Ordipgées.

RULE.
Ir a right line A N be divided intoany ° B
even number of equal parts AC,CE, E G, . A

&c.; and at the points of division be -

erected perpendicular ordinates AB,CD, p D E ‘

EF, &c. terhinated by any curve BD F, g

&c. ; and if A be put fdr the sum of the ex-

treme or first and last ordinates, AB,NO; A ¢ EG 1 LN
- ']
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B for the sum of the even ordinates C D, G H, L M, &e. ; viz.
the second, fourth, sixth, &e. ; and C for the sum of all the rest
EF, I K, &c.; viz. the third, fifth &c., or the odd ordinates,
wanting the first and last ; then the common distance A C, or
C E, &c. of the ordinates, being multiplied by the sum arising
from the addition of A, four times B, and two times C; one-
third of the product will be’the area A B O N, very nearly ; that
is, A4 4B +2C
3
common distance of the ordinates.

X D = the area, putting D = A C, ‘the

Note.~The foregoing rule being expl’éﬂsed in an algebraic form, is scldom
properly understood by learners; but the following onc may be easily com-
prehended and committed to memory.

RULE.

To the sum of the first and last ordinates, add four times the
sum of all the even ordinates, and twicesthe sum of all the odd
ordinates, not including the first and last; multiply this sum
by the common distance of the ordinates, divide the product
by 3, and the quotient will be the area required.

.

Note.—The length of the base must be ascertained before you begin to take
the ordinates, in order that you may divide it into an cyen number of cqual
parts ; or you may take the dimensions without doing this, and find the areas
of the pieces at the end, by the rules for triangles and trapczoids, which being
added to that part of the figure computed by equidistant ordinates, will give
the whole area. See the following example.

‘s
EXAMPLES.

1. Required the plan and area of a piece of land, measured
by equidistant ordinates, from the followiug notes.
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AB
A 1]67 (04 .
M 1100 4 EF
1000 97CD
900 139
. 800 | 175
700 206
600 230
500 248
400 260
300 264
200 268
100 262 ,
« 000 252
Begin | at A,and | goWest.

The first and last ordinates.

252 The first ordinate A G.

o7 The last ordinate C D.

349 Sum, o
o :

The even ordinates.

262 Second,
264 Fourth.
248 Sixth. e
206 Eighth.
139" Tenth.
* 1119 Sum.
4. .
4476 Four times the sum.
-~

H2
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The odd ordinates.

268 Third. ‘
260 Fifth, /
: 230 Seventh.
17-_5 Ninth.
933 Sum.
2 .
1 _sﬁ Twice the sum.

’

*349 The first and last ordinates.
4476 Four times the,sum, &c.
1866 Twice the sum, &c.

6691 Sum total,
100 The common distance.
3)669100
2238033 The area of the figure A C D G.

Trapezoid C EF D Tridhgle EB F.
97 67
44 44:
141 ‘ 268
100 268
14100 2948

——
————

Double areas.
14100 Trapezoid C E F D.
2048 Triangle E B F.
2)17048 Sum.

8524 The area of the figure C B D.
223033 Ditto of the figure A C D G.

2.81557 Sum.
4

1.26228 *
40

10.49120

Hence the area of the whole figure ACEBF D GA, is
24, 1R. 10}p. nearly.
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2. Lay down a piece of ground, and find its area from the
following equidistant ordinates.

U

A B

0 1000 0

85 900 75
150 800 125
200 700 160
230 600 180
247 500 185
250 400 177
240 300 157
216 200 125
180 + 100 73
130 | ’ o000 0

Begin | atA,and |goN.
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The first and last ordinates. ‘
130 The first ordinate.
« 000 The last ditto. -

130 Sum. t

The even ordinates.

180 4+ 73 = 253 Second.
240 4 157 = 397 Fourth.
247 + 185 = 432 Sixth.
200 4+ 160 = 360 Eighth.
85 4 75 = 160 Tenth.

1602 Sum.

6408 Four times the sum.

The odd ordinates.
216 + 125 = 341 Third,
250 + 177 = 427 Fifth.
230 4- 180 = 410 Seventh.
150 4 125 = 275 Ninth.
, 1453 Sum.

a2

2906 Twice the sum.

130 The first and last ordinates.
(408 Four times the sum, &c.
2906 Twice the sum, &c.

9444 Sum total.
* 100 The common distance.
3)944400
3.14800 Area it square links.
4
59200
40 .
%3.68000 Area 3. OR. 23}P.

3. Required the plan and area of a pie¢s of ground, from the
following equidistant ordinates.
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A B
220 1200
234 1100
245 1000
250 900
246 800
235 700
221 600

200 500 *
176 400
140 300
100 200
55 100
.0 000

Begin | ate, and | range E.
Answer.

220 The first and last ordinates.
44506 Four times the sum, &c.
1976 Twice the sum, &ec.

6652 Sum total.
100 The common distance.

3)665200

2.21733 Area in square links.

4

86932
40

34.77280

-~
[
.

Area 2a. OR. 343F.

103

4. Find the agea of 4 lands, measured Dy equidistant ordi-
nates from the following notes.

182
183
178
189
190
187
179
150
182
185
180
160
170
188

1200
1100
1000
900
800
700
600
500
400
300 ,
200
100
000

H4

70
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Answer.

602 The first and last ordinates.
7092 Four times the s am, &ec.
2848 Twice the sum, &c.

10542 Sum total.
100 The common distance.

3)1054200

351400
24120 Trapezoid at the end.
3.75520 Area in square links.

4

3.02080
’ 40

0.83200  Area 3a. 3r. OlP.

5. Find the area of 6 lands, by equidistant ordinates, from the
following dimensions.

147 3090
153 8000
152 2700
150 2400
149 2100
147 1800
144 1800
142 1200
143 900
148 600
146 300
145 000

Answer.

298 The first and last ordinates.
2936 Four times the sum, &c.
1174 Twice the sum, &c.

4408 Sum total. .
300 The comwreon distance.

3)1322400
"4.40800 .
13500 Trapezoid at the end.
'"2.54300 Area in square links..
4

2.17200
40 v
6.88000 Area 4A. 2R. 63r.
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6. sRequired the plan and area of a piece of ground from the
following equidistant ordinates,

AB

286 1200 180
170 1100 220

126 1000 246
90 900 265

67 80Q 270

55 700 269

57 600 260

66 500 243

87 400 afs
120 300 180
170 . 200 134
282 | * 100 65
327 000 0

Begin | at A, and goW.

Answer.
743 The first and last ordinates.
7900 Four times the sum, &c,
} 3204 Twice the sum, &c.
11907 Sum total,
e 100 The common distance.
3)1190700
3.96900_Am in square links.
4

$.57600
40
33.04000 Area 3A. 3R. 35p.

7. Required the plan and area of a field from the following
equidistant ordinates.

AB

217 10906 202
187 1000 150
150 | « 900 112
125 800 84
107 700 66 .

98 600 58

95 500 57 ]
100 400 65
114 300 80
130 200 110
167 100 148
190 000 200

Begin | at A,and | go N.
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Answer.

'

727 The first and last qydinates.
4384 Four times the sura, &c.
, 1540 Twice the sum, &c.
6651 Sum.total, .
100 The common distance.
35100
221700
86288 Trapezoid at the end.
2.57088 Area in square links.
4

2.31052
40

12.78080 Area 2a. 2r. 122p.

Note.—mWhenever the rule given in this Problem can be applied, it will
be found more casy, expeditious, and accurate, in finding the areas of offsets,

and of narrow pieces of land, than the rules for triangles and trapezoids.
(See my Mensuration, page 274.)



Part 111.) LAND-SURVEYING. 107

PROBLEM X.

TO FIND THE BREADTH OF A RIVER.

EXAMPLE.

Let the following figure represent a river, the breadth of
which is required.

Tix upon any ol;ject B, closc by the edge of the river, on the
side opposite to which you stand. By the help of your cross,,
make A D perpendlcular to A B; also make AC = C D, and
erect the perpendicular D E ; and when you have arrived at the
point E, in a direct line with C B, the distance D E will be =
A B, the breadth of the river ; for by Theo. 1, Part I, the angle
ACB=DCE,andas A C = CD, and the angles A and D
right angles, it is evident that the triangles A Bel, C D E are
not only similar but equal. .

Note 1.—The distance befween A and the edge of the riv.et, must be de-
duced from D E, when it is not convenient to fix A close by the river’s edge.

2,—This Pfoblem may also be well hpplied in measuring the distance of
any inaccessible object ; for let A C equal 8, C D equal 2, and D E equal 10
chains ; then, by similarﬁiangles, asCD:DE :: AC: ABj; that is, a»
2 : 10 :: 8 : 40 chains = A B. (See Theo. 11, Part L)
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‘

PROBLEM XI.
LINES UPON WHICH THERE ARE IMPEDIMENTS
NOT OBSTRUCTING THE SIGHT.

[ EXAMPLE.

Supnose m n, to represent a deep pit or water, and A and B
two objects, the direct distance of which is required.

At the verge of the ®
impediment, having B
fixed the mark m, in
a right line with A
and B; measure from
A to m; and at m,
by the help of your
cross, erect the per-
pendicular m a, which
measure to the out-
side of the interposed
obstraction, as at c.
Then on the other
side, as at n, in a
line with A and B,
erect the perpendicu~
lar n e ; andupake nb
equal to m c.

Measure b ¢, which
will be equal tom n;
and from n, measure
the distance n B ; then
b c, added to A m
and n B, will give the oA
whole distance A B.
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PROBLEM XII.

LINES UPON WHICH THERE ARE IMPEDIMENTS
OBSTRUCTINGs THE SIGHT.

EXAMPLE.

Suppose C D E F to represent the base of a building, which
obstructs the sight, and through which it is necessary that a
straight line should pass from an object at A.

Measure from A to
m; at m, erect the ?B
perpendicular m  a,
which measure until
you are clear of the
impediment, as at c.

Frect the perpen-
dicular ¢ e, which
measure until you are «
beyond the building,
as at b. Erect’ the
perpendicular b d;
and make b n, equal
to m ¢, at Which
point you will be in a
direct line with m A.
Erect the perpendi-
cular n B, which mea-
sure; then b ¢, added
to Am and n B, will
give the whole dis-,
tance A B.

Note.—~The last two pro-
blems are very useful when
i;ou meet :nth impediments o A
pon a base-line.




LAND-SURVEYING.

© Part the Fourth.

The Method of Surveying with the Chain only ; and
of measuring Meres, Woods, Distances, Lines upon
which there are Impediments, and Hilly Ground.

MISCELLANEOUS INSTRUCTIONS.

T niz method of surveying with the chain only, is adopted by
most Practical Surveyors, and is certainly preferable to that by
the chain and cross ; because it is not only always as accurate,
but generally more expeditious. ¢
Whatever be the form of the field or ground to be surveyed,
you must measure as many lines as will enable you to plot it
with accuracy. The plan being drawn, yo# may then divide
the figure into trapeziums, triangles, &c.; and measure the
diagonals, perpendiculars, &c. with your plotting-scale.
It is better, however, to divide small pieces, and single fields,
into trapeziurgs and triangles, by measuring the diagonals and
 bases during the survey ; so that to find the area, you will have
only the perpendiculars to measure with the scale.
You must also measure, in some convenient direction, a
proof-line to edch trapezium and triangle. .

Note 1.=The offsets must he treat.ed according to the directi:)m in Part IIL
Prob. 6. Or, you may reduce the crooked sides to ftraight ones, by including
as much of what does not belong to the field under your survey, as you ex-
clude of what does, in the following manner. Apply to the crovked line in
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question, the straight edge of a clear piece of lantern-horn, so that the small
parts cut off by it, from the crooked figure, may be equal to those which are
taken in ; (of this equality Nu will presently be able to judge very correctly,
by a little practice ;) then, with a pencil, draw a line by the edge of the horn.
The sides being thus successively straightuned, the content yay be easily
found. *

2.—A slendcr bow of cane or whale-bone, strung with a silk thread, may
be substituted for the horn, The thread®must be applied to the crooked fence,
and two marks made, by which a straight line must be drawn.

3.—The sides may also be straightened by a patllel ruler ; but the opera-
tion is generally tedious, and must be performed with the greatest care, or it
will not he more correct than the foregoing method.

4.—When the theee sides of a triangle are given, the area maysbe found
as follows. From half\t.he sum of the three sides subtract each side severally 5
multiply the half sum and the three remainders continually together, and the
square root of the last product will be the area required. This methed is ,
too prolix, except in particular cases ; the operation meoy, however, be con-

siderably simplificd, by performing the multiplication and evolution by Loga~
rithms,

PROBLEM I

o« TRIANGULAR FIELDS. .

WaEN you have a triangular field to survey, begin at the
most convenient corner, and measure each side; and, while
measuring any one of the sides, leave a mark in some situation
on the chain-line, that the gistance between it and the opposite
angle being measured, may be a proof-line. .

Or, leave marks upon any two of the chain.lines, and the

distance between them will prove your work.
L)

-«
. EXAMPLES,

1. It is required®to eonstruct a figure, and find its ares, from
the following notes.
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DcC '
913 ,nroof-line.

Return to D.

——————

CA
1029
R. off C.

BC

1275

1000
R. off B.

AB
1462
1000 - -

800 D, station .

Beginat | A.Range | W.

Having constructed the figure, you will find the line D C to
measure 913 links, as in the field-book ; hence, you may con-
* clude there is no error committed in taking, or setting down
the dimensidns.
Note 1,~If your proof-line upon the plan does not agree, or nearly so, with
that taken in the field, you may be® assured that some error kas been com-
mitted ; you must, thercfore, repeat the survey in order to discovér it.

2.—When land is level, and the lines are well driven, and not very long.
you will generally find them to meet correctly. .
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TO FIND THE PERPENDICULAR.
VidésPart 1. Prob. 6. °

Or, if you make use of a plotting-scale, lay it acrogs the base
in such a manner, that the line which goes across the scale, -
may coificide with it, the edge of the scale at the same time
touching the opposite angle; bysthat edge draw a line from
the base to the opposite angle ; this line, or perpendicular C a,
in the present case, you will find to be 878 links.

1462 base.
878 per.
11696
10234

11696

2)1283636

6.41818

4

1.67272

26.90880 Avea 6a. 1r. 27p.

COMPUTATION OF THE AREA FROM THE THREE SIDES.

) 4 5. 102 )
Here 1462+1 ; + 9=3726 6 = 1883, half the sum of the
three sides. 'Ihen 1883 — 1462 = 421, the first remainder ;

1883 — 1275 = 608 the second remainder ; and 1883 — 1029 =
854, the third remainder ; whence /1883 x 421 x 608 x 854 =

4/ 411617533376 = 641574 square links, the area, equal to 6
acres, 1 rood, and 26} perches, nearly the same as before.
[ ] L]

THE SAME BY LOGARITHMS.

The log. of cveceseceecerspeer 1883 virririeiannnen = 3.2748503
cresraegerernnrans 73 T e U= 2.6242821
ceerersensesssnene 608 cireriiiinnenee, = 2.7839086

= veereennnnnnnns 854 i, = 29814579
Divide by the index t‘f the root «.....ecvvvvreneeene. 2)11.6144939
The quotient is the log. of 641574, the area...... 5.8072469
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2. Itis reqmred to construct a figure, aml find its area, from
the following notes.

CA
0 1252
37 1000
69 824
45 16 ,
72 10 m, station for a proof-line,
15 424 which goes to n, aml
55 212 measures 352 links.
0 000
. R. off C.
BC
0 683
40 536
64 354
49 229
0 000
R. off B.
AB
0 973
48 745
76 Goo n, station for a proof-line.
56 495
25 256
0 000
Begin at | A. Range [N. L.

COMPUTATION OF TIIE AREA BY OFFSETS, &c.




Part 1V.) LAND-SURVEYING. 115

Haying constructed the figure, you will find the line m n to
measure 352 links, as in the field-book. You will also find the
perpendicular B a, to be §28 links. °

Triangle A B C.
1252 ba.se.
528 per.

10016
2504
6260

661056

Offsets taken on the line A B.

256 56 . 228
25 76 48
1280 , 182 1824
512 o 105 912
6400 660 10944
e 132 =
25 13860 6400
56 —_— * 19359 f Double
81 . 76 13860 > areas
239 48 179804 collected
729 122 10944
243 * 145 68543 sum.
162 * 620 _
19359 496
_ 124

17980

12
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,Offsets taken on the line B C.

229 64 11221

49 40 14125 ( Double
2061 104 18928 (e 4
916 182 5880
11221 208 50154 sum.

149 104

64 18928

113

125 147

565 40

226 - 5880
113 —_—
14125

Offsets taken on the line C A.

212 72 252
55 45 37
1060 117 1764
1060 106 756
11660 702 9324
ES 117 =
YT 11660
?g :ff?? 14840

— 16182 | Double

70 45 12402 \ areas
212 ‘ - 69 12512 { collected.
14840 114 18656
— 108 9324

15 912 95376 sum.

72 114

87 12312

186 —

522 69
696 31
87 106
16182 176
—_— 636

742
106

180656
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- 661056 Whole
double arease

collected.

68543
50154
95876
2)8751%9
4.37564
L 4
1.50256 o
40
20.10240 Area 4a. 1Rr. 20P.
e—— '

COMPUTATION OF THE AREA BY REDUCING THE CROOKED SIDES
TO STRAIGHT ONES: GENERALLY CALLED ‘ CASTING.”
B L ]

Having constructed the figure as before, and taken out the
chain-lines ; dtaw the three dotted lines A B, BC, and C A,
in such a manner; that the parts included®may be equal to those
excluded, as nearly as your eye can judge. Then the base A C
being measured, will be found = 1390 links; and the perpen-

dicular B a = 630 links.
1390 base.

2)875700

4.37850
4 L]

1.51400
40

20.56000 Arca 4A. 1n. 20F.

13
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Nute.~Although the method of finding the area by Casting (which dipends
entirely upon the accuracy of the eye) is adopted by most Practical Surveyors ;
it is certainly less correct than that by Offses, &c. A learner, therefore,
ougzht to practise both, until he can habitually come very near to the truth by
the former.

3. Lay down a field, and find its area, from the following
notes.

- BD
760 roof-line,
Return to ll;
DA
1035
R. off D.

CcCDh
61 1145
55 1100
12 - 1000
2 950
119 000
80 850
61 800
59 750
110 700
179 000
210 550
215 500
212 450
180 400
159 350
142 300
165 250
173 200
161 150
126 100

65 50 .
0 000

R. off C
AC
1590
B 890

Begin at A, and Range W.
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Answer,
Having constructed-the figure, you will find the perpendicular
D a, upon the base A C, to measure 7490 links.
Double areas.
1176600 Triangle A C D.
275770 Offsets taken on the line C D.
Area Ta. 1R. 1p. *

4. Lay down a field, and find its area, from the following
dimensions. ¢

DB *
575 proof-line.
Return to D.
CA
1320
D 600
R. off C.
BC
0 880
31 800
73 750
95 700
58| . 600
60 5500
95 500
60 380
03 250
60 200
, 45 100
55 000
R. off B.
To the fence
30 930
17 875 to B.
48 *800
65 700
74 600
65 500
58 r 400
* 55 300
30 2000
17 100
\O 000
Begin| at A,and | Range N. E.

————

14
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Answer.
‘Having constructed the figure, you, will find the perpen-
dicular B a, upon the base A C, to measure 573 links.

Double areas.
756360 Triangle A B C.
85060 Offsets taken on the line A B.
106270 Ditto on the line B C.

, Area 4A. 2R. 38p.

5. Lay down a field, and find its ares, from the following
notes. -

DC
596 roof-line.
Return to B

CA
1080
6 1000
50 900
110 800

150 700 D, station for

145 620 a proof-line.
106 550
65 500
30 450
16 410
36 350
54 300
70 250
T4 200
86 150
70 100
46 50
0 000
R. off C.
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B C
0 848
30 v 800
60 750
80 700
70 650
48 600
20 520
46 450 *
90 380
100 330
110 270
70 200
40| 150
50 100
45 000
R. off B.
To | the fence.
50 800
45 755
30 700
40 650
75 600
£ 130 550
2 170 500
£ 156 450
': 185 . 400
= 50 350 *
= 24 300
= 66 250
(=) 80 200
2\ 40 150
g @ 100
&g 23 50
(v 000
From | A, Range

Answer.

to B.

N.E.

Having laid down the ﬁgur:, you will find the perpendicular
B a, upon the base A C, to measure 587 links. -«

Double areas.

633960 Triangle A B C.

« 110800 Offsets taken on the line A B.
10012Q Ditto on the line B C.
149310 Ditto on the line C A.

Area 4a. 3R. 35{r.
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PROBLEM 1II.
FIFLDS IN THE FORM OF A TRAPEZIUM.

WHEN you have a trapezium to survey, measure each side,
and both the diagonals, one ~f which will enable you to con-
struct the figure, and the other will serve as a proof-line: or,
you may measure the longer diagonal, and a proof-line in any
other direction most convenient.

Note 1.—~From various obstructions it is sometimes impossible to take
cither of the diagonals ; in such cases, you must measure tic-lincs across the
angles of the ficld, at any convenient distance (not less than two chains) from
the corners. These you will find sufficient for constructing the figure, and for
proofs. Or, you may take an external angle, or angles, as directed in Prob.
lem IV.

2.—When the lines, including the angle you intend to take with the chain,
are of a considerable length, it will be necessary to measure more than two
chains from the angular point, before you take the chord-line ;3 because a small
inaccuracy in constructing the figure, when the angu'r distance is short, will
throw the lines, when far produced, considerably out of their true position. It
sometimes happens, however, in consequence of obstructions, that it is impos.
sible to measure the chord-line at a greater distance from the angular point,
than one or two chains. In such cases, multiply both the chord-line and an-
gular distance by 2, 3, 4, or any larger number, as circumstances may re.
quire § and use the products resulting, in laying down the figure.

3.—When the measurement of the surface is required, for reaping, &ec. you
must let the chain touch the sides of the lands, in all plrzes where you measure
across them. If you do not measure across the lands, but along the headland 3
then you must add as many links to the length of the chain-liffl as will make
it equal to one measured across the lands, parallel to and near the headland.

You may casily ascertain what number of links you ought to add, by stretch-
ing the chain across the lands, and putting down an arrow at each end ; after
which, leave hold of one of the ends, and you will observe it recede from the
arrow. The numb:r of links, by which it falls short of its former position, you
must add to each chain. Some lands you will find so low, that nothing need
be added to the clain-line ; and some will require a link to four, three, two,
or even (where the lands are very high) a link or more to one chain.

To this method some may object ; but, when the lands are high, if the lines
measured along the headlands be not lcngthena(i the perpendiculars will
obviously measure less than they ought to do; consequently, the horizontal
measure will be returned, instead of the measure of the surface.
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In the opinion of others, the diagonal, measured with a slack chain, will give
the measure of the surface; but, in this case, the perpendiculars will evidently
be shorter than they would have been, if the diagonal had‘been measured with
a tense chain ; consequently, the measurement will be the same, or very nearly
the same, whether the diagonal be measured with a tense or ®lack chain,
unless th? headland lines be lengthencd.

4.If two or three persons measure the same piece of land separately, or
even if one person measurc the same piece twice over, there will generally be
a difference between the measurements; this difference, however, in small
pieces, should scarcely ever exceed four or five perches.

S.—When land, crops of corn, &c. are bought ana sold, the buyer and seller
commenly choose each a surveyor ; and in their measurerpents it occasionally
happens that there exists a considerable difference. In this case, the best
method, perhips, of adjusting the dispute is, that the two surveyors mset, and
Jjointly remeasure the land.  If this fail, it only remains that the buyer and
seller jointly choose an experienced surveyor, as an umpire, by whose decision
the law will compel the parties to abide.

EXAMPLES.

1. It is required to construct a figure, and find its area, from
the following notes.

1400 Diag.

® Return to B.

1916 Diag.
1000
R. off A.

DA
558
R. off D.

CD

1626

« 000
R. off C.

BC
689
R. off B.

A B
1492
. 1000
Begin at | A. Range | W.

-




124 LAND-SURVEYING. (Part 1V .

Having constructed the figure, lay your scale from B to D ;
and if you find it exactly 1400 links, as in the field-book ; you
may then meastire the perpendicular B a = 468 links ; and the
perpendicular D a == 432 links ; from which you-will readily
compute the area required.

108} ou

900 sum.

1916  diag.
2)1724400
8.62200
4
2.48800
40

19.52000 Area 8a. 2R. 19p.

BY THE FALSE METHOD.
Remarked in Part 111, Prob. 4. Note 4.

1492 = A B 1559
_1_626 =CD _Gﬁ
2)3118 4677
Ti%a length. 3118
1559 mean lengt _!Es_‘,
9.71257
689 = BC 4
558 = DA Es5ogg
DT 0
623 mean breadth. 84.01120

Here the area is found to be 9a. 2r. 84p,, which is too much
by 1a. Og. 15p.; but the more nearly a trapezium approaches
to a square, or rectangle, the less will be the error.
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2. Required the area of a field, from the following notes.

DB

1365 Diag.

1000
Return to D.

AC
1288 Diag.
1000
L. off A.
DA o
750
L. off D.

CD
765
L. off C.

BC
720
L. off B.,

Begin at | A, Range. | E.

Having®constructed the figure, you will find that in conse-
quence of the length'of the side A B, a perpendicular from the
angle A to the diagonal D B, cannot be taken; you must,
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therefore, let fall the perpendicular D a, from the angle:D to
the side A B, which you will find = 638 links. The perpen-
dicular C a will be found = 294 links.

V'riangle A B D. Triangle B C D
1600 base. 1365 base.
638  per. 294 per.
12800 ¢ 5460
48 12285
9_6_ - 2730
1020800 401310

1020800 | Double areas
401310 collected.

2)1422110

7.11055
4

44220
40

17.68800  Area 7A. OR. '8p.

4. It is required to find the.area of a field, from the following
notes.

1236 Diag.
1000
Return to B.

A C

1826 Diag.

1000
R. oft A,

DA

0 515
28 400
50 300
65 200
33 100

R. off D.
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- CD
0 1375
50 1300
75 1200
84 1000
52 800
o 652
0 356
44 200
50 100
0 000

R. off C.
BC
0 664
25 570
0 483

0 37

32 300
72 150
85 100

60 50 .
Q0 000

N R. off B
¢ A B
946
0 784
50 | * 25
93 650
*106 600
75 500
32 400
. 0 335
. 0 242
50 40
0 000

Begin at | A. Range. | L.
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BY OFFSETS, &c.

Having constructed the figure, you will find the perpen<
dicular D a = 512, and the perpendicular B a = 446 links.

Trapezium A B C D.

ig} per.
958 sum.
1326 diag.
5748
1916
2874
958
1270308
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50 ,

12100

10700

LAND.SURVEYING. 129
Offsets taken on the line A B.
75 *59
106 . ®
181 2050
loo _—
189 12100
106 o 2080
03 10700 | Double
1—‘—— 18100 ; areas
920 9950 | collected.
10725 .
9950 2950
93 66605 Sum.
50
143
75
. T15
, "1001
10725
Offsets taken on the line B C.
‘e 72 181
32 25
104 905
150 362
3200 4525
104 ==
15600 ® 3000 |
"8 ;ﬁg Double
32 15600 ¢ 2reas
284 4525
. 2496 21 Sum,

—_—
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{

‘Offsets taken on the line C D.

52 50001
84 0400
136 6864 | poup,
200 , gggg?) } arease
37200 51800 collected.
12500
‘ g; 3750
= 210 .
159 104210 Sum
200
31800
75
50
125
100
12500
75
50
3750

Offsets taken on the line D A.

50 33¢0
28 9800 Double
ﬁ 11500 arease
e 3220

800 —
—7;_)—_ 35620 Sum.

115 ' T

28

920
230
3220
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1270308
66605 Whole
40721 »double areas
104210} collected.
35620

2)1517464

7.58732
4
2.34928
40
13.97120 Area Ta. 2ne 14p.

BY CASTING.

Having constructed the figure, draw the four dotted lines
A B,BC, CD,and D A, in such a manner, that the parts in-
cluded may be equal to those excluded ; then the d.iagonal AC,
will be found = 1564, and the perpendiculars I) a = 636, and
B a = 476 links. )

K2
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636
476 } per.

1112 sum.
1364 diag.

4448
6672
3336
1112

2)1516768
7.58384
.4

2.33536
40

18.41440 Area 7A. 2rR. 13p.

4. It is required to find the area of a field, from the following
notes. ’

B D
1460 Diag.
1000
Return ‘o B.
A C ]
1480 Diag.
1000
R. off A.
DA
672
R. off D.
CD
1244 0
1000 ‘| 47
800 70
6oo 85
400 68
200 30
000 0
R. off C.

G mm—
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85 650
112 550
88 450
360 Cross the fence.
300 83 *
200, 130
100 100
000 0

Beginat | A. Range | W.

Having constructed the figure, you will find the perpen-
dicular C a = 613, and the perpendicular A a = 618 links.

Trapeziuta A B C D.
613
618 }P""
*1231 sum.
1460 dmg.
73860

4924
' 1281

1797260

K3
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-100
10000

100
130

230
100

23000

C

LAND<-SURVEYING.

Insets taken on the line B C.

130
83

213
100
21300

s
=

83
6o
4480

|

10000

23000 { Double areas

21300 collected.
4080

59280 Sum.

Offsets taken on the line B C.

112
85

197
100

19700

7920
20000 { Double area2
19700 collected.
5950

Insets taken on the line C D.

6000
19600
30600 \ Touble areas
31000 { collected.
23400
11468

122068 Sum.

(Part 1V.
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! Double areas.

1797260 Trapezl;lm ABCD.
53570 Offsets.

—_—
1850830 Sum.

Jggggg } Insets.

181348 Sum to be deducted from the above sum,
2)1()69482 Whole field.

8.34741
4

138964

15 585()6 Area 8A. 1gr. 16k,

185

5. Tt is required to find the area of a field, from the following
notes ; neither of the diagonals having been measured, in con-

sequence of obstructions.

200 r, proof-line, 417 to B.

199 from m to n.

. Begin.al': thg angle | A range E.

K 4

« 200 from A to m, on the line A D.
200 from A to n, on the line A B.
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r C ‘
o

.
o
l"
g

.,...-u-ul"

links.

Having constructed the figure, you will find the diagonal
A C = 968, and the perpendiculars D a = 257, and B a = 316

257
316 ( Per
573 sum.
963 diag.
1719

3438
5157
2)551799
"2.75899
4

3.08596
40
1.43840 Areca 2A. 3n. 1p:
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6. Required the plan and area of a field, from the following
notes.

BD
1437 Diag.
1000 4
Return to B.
e

AC Diag.
939
L. off A. .
DA

567
L. off D.

CD
712
L. off C.

BC
765 *
L. off B.

< AB ™

1457
1000
Beginat | A.Range | E.

]

Answer.

Having constNcted the figure, you will find one of the per-
pendiculars = 560, and the other = 166 links ; hence the area
is = 5A. OR. 34r.

7. 1t is required to lay down a field, and find jts area, from
the following notes.
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62 | i
" 2 1ag.
Return to B. %
AC

533 Diag.
L. off A.

DA

400 62
200 58
000 O

Begin at | A, Range | L.

Answer.

Having constructed the figure, you find cnc of the perpen-
diculars = 168, and the other — 218 links; hence the area
is = 1a. 2r. Gp.

8. It is required to lay down a field, and find its area, from
the following notes; neither of the diagonals having been
measured, in consequence of obstructions.

CE

1200

1000
L. off C.
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AC
1094
L. off A.

EA
1800
1000
1. off E.
DE
837
L. off D.

BD
1528
1000
800 C.
L. off B.
AB

621
Begin at A. Range N.

Answer.

Having constructed tht figurg, you will find the diagonal
B E = 1927, and the perpendiculars = 580 and G37 links re-
spectively ; hence the area is = 11a. 2r. 3Gp.

9. The plan and area of a field are required from the fol-
lowing dimensions,

DB
e 1730 Diag..
Return _to 9__ |
TTAC T .

1660 | Diag.
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To the Fence.
99 1580
110 1500 to A.
100 1450
116 1400
182 1300
115 1200
65 1100
33 1000
25 950
40 900
150 850
210 800
250 700
255 630
240 550
218 500
117 400
41 300
18 250
15 200
100 150
140 100
157 50
165 000
R. off D.
To the Fence.
60 1085
82 920 to D.
80 850
42 750
40 700
121 600
140 550
136 500
70 400
25 350
17 300
14 250 ¢
30 200
70 150
92 100
100 000
R. off C.
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Te the Fenc:
52 1440
70 1340 to C.
60 1250
37 1200
83 1150
45 1100 ¢
83 101
70 9
25 800
12 750
20 700 ®
40 650
48 600
54 500
59 450
60 400
72 350
84 300
70 200
86 150
S0 100
75 000
’ R. off B.
To the Fence
67 1005
781« 930 to B.
86 850

* 90 750
75 700
40 650
7 600

+ 30 550
57 500
85 450
78 400
58 300
62 200
79 e 100
83 50
80 000

Begin| atA,and |goN.

o ———— ——

Answer.

Having constructed the figure, you will find the perpen-
diculars Asa = 810, and C a = 708 links.
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Double areas.

2026140 Trapezium A B CD.
137945 Offsets taken on the line A B.
167800 Ditto on the line B C.
. 157520 Ditto on the line C D.
395420 Ditto on the line D A.

3484825 Sum.

Area 17A. 1. 277e.

PROBLEM III.
FIELDS OF MORE TIIAN FOUR SIDES.

WueN a field consists of more than four sides, you must
divide it into triangles and trapeziums, agreeably to the direc-
tions given in Part II1. Prob. 5. Then take the dimensions
of each, as directed in the last two problems.

Notc.—Notwithstunding what has already been advanced with regard to
taking proof.lines, you are again requesied ncver to omit measuring such
distances as will enable you to confirm every part of your survey. Some may
perhaps deein this tedious and superfinous ; biat the satisfaction which a Sur-
veyor finds, when his lines meet correctly, fully compensates him for his ad-
ditional labour. Beside, he had certainly much better be at the pains of de-
tecting his own errors, than expose himself to ridicule, by suffering them to
be detected by some other Surveyor.

EXAMPLES.
1. It is required to find the area of a field, from the following

notes.

1510 Diag.

1238 Diag.

400 m, proof-line, goes to D,
R. off C. and measures 285.
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- AC
1200 Diag. ,
1000

R. off A.

LA
393
R. off E.

DE
692
R. off D.
CcCD
620
R. off C.

Begin at| A.Range |W.
e |I:

Having constructed the figure, you will find the perpen-
diculars C » = 410, A a = 330, and D a == 215 links.
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Trapezium A B C E, Triangle C D E.
410 r © 1238 base.
336 per 215 per.
740 sum. 6190
. 1510 diag. 1238
7400 2476
370 266170
74 ———
1117500
1117400 ] Double areas
266170 { collected.
2)1383570
6. 9178.)
4
3.67140
40

26.8560(_) Area 6a. 3R. 27p.

2. It is required to find the arca of a field, from the follow«

ing notes.

~ DA
1042
Return to D.

CE
420
R.off C.

AC
768
R. off A.

585
R. off E.

EA ]

DE
518
R. off D.

—Cbh
365
L. off C.

Diag.

Diag.

Diag.
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* BC
390
R. off B.

A B
1054

. 600 m, prosf-line, goes to C,
Begin at | A. Range W.|  and measures 260,

Having constructed the figure, you will find the perpene
diculars C a = 223, C n = 200, and E a = 176 links.

Triangle A B C. e  Trapezium A CD E.

1054 base. 200
223 per. ' 176} per .
3162 376 sum, |
2108 1042 diag!
2108 .52
235Q42 1504
= 376
301792
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235042 ¥ Double aress
391792 § collected.

2)626834

3.13417
4

53668
40

21.46720 Area 3a. Or. 21p.

8. It is required to find the area of a field, from the follow«
ing notes.

FB
660 Diag.
Return to F.

BE

970 Diag.
L. off B.

DGB
208 Diag.
L. off B. *

AD
832 Diag.
R. off A.

FA
285

L. off F.
. EF
0 384
40 300
58 202
39 100
0 000

R. off E.

DE
804
L. of D.




Part IV.) LAND-SURVEYING. 147

= CcD |
0 888
52 200
0 000
R. off C.

BC

475 ol

800 *| m, proof-line, goes to D,
R. off B. and measnrgo;.‘i.’i.

Beginat | A. Range | W.

Having constructed the figure, you will find the perpendi-
culars F a = 185, F m =185, Dn = 190,and D a = 216

links. - .
Triangle A B F. Trapezium BD E F,
850 base. 185
185 per. . 190§ P,
E‘ST) * ?7-3 sum.
6800. * 970 diag.
850 . 26250
157250 3375
363750
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Triangle B C D. Offset taken on the line C D,
475 base. 383
216 per. 52
2850 766
Wi5 1915
950 19916
102600
Offsets taken on the line E F.
32 53 3200
100 40 $500 Il‘;‘;l’:e
5200 93 9300
i 250 s
85 S4.
100 4
500 3360
157250

363750 Whole

102600\, double areas
19916( collected.
24360

2)667876
3.33938
4

1.35752
40

14.830080 Area 3a. Ir. 4P,

Sr——————

4. It is required to lay down a field, anc. find its area, from
the following notes.



Purt IV.) LAND-SURVEYING.

[ DB
1440 Diag.
1000

Return to D.

AC
1078 Diag.
L. off A.
EA
1324 Diag.
! 1000
Return to E. [

— DF b
\ 712 iag.
" L. off D. 8

AD
818 Diag.
L. off A.
F A
755
L. off F.

ETF

Begin at | A. Range |E.

L3

149
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Answer.

Having constructed the figure, and divided it into two tras
peziums, ABCD, and AD EF; you will find the perpen-
dicular which falls from the angle C upon the diagonal D B =
315 link§ ; and that which falls from the angle A upon the
same diagonal = 758 links.

The perpendicular which falls from the angle D upon the
diagonal E A, you will find = 425 links ; and that which falls
from the angle F upon the same diagonal = 287 links.

Hence the area is = 12a. 1a. 80r.

5. Required the plan and area of a field, from the following
hotes.

EB
424
R. off E.
FE
750 Diag.
L. off F.

MF
400
R. off M.

HM
460 227 to K, proof-line.
R. off H.

L H

700
R. off L.

DL
430
Return to D.

—FL |
R ofg. | O
HF .
g
R. off H.

DH
920
R. off D.
GD
950 Diag.
Return to G.

Proof-line.

Dag. °
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Begin at

P ——

T GET

580
R. off G.
F G
680
R. off F.

DF
540,
R. off D.

AD
1050
R. off A.

LAND-SURVEYING.

Diag.

151
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Answer.

Having constructed the figure, you will find the perpendi.
culars of the trapezium A CD E = 354 and 195; of DF GE
=404 and 310; of DL HF = 426 and 316; and the per-
pendicular of the triangle F H M = 227 links.

Hence the area of the field is = 10a. 2r. 25p.

6. Required the plan and area of a field, from the following
dimensions.

BD
1480 Diag.
Return to B, Line 14
G E
1725 Diag.
L. oft G, Line 13.
CG D
1295 lag.
L. off C, Line 12.
—rc
085 Diag.
L. off F, Line 11.
DF Dbi
793 1ag.
R. off D, Line 10.
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| GD
0 358
37 300
49 250
60 200
66 150
62 100
30 50
0o 000»
R. off G, Line 9.
FG
0 783
8 700
134 650
154 600
“170 550
172 500
150 450
185 400
208 350
205 300
180 250
449 200
107 150
62 100
24 50
of . 000
R. off F,. Line 8.
’ EF
0 1043
36 1000
07 900
85 800
100 700
140 600
152 550
143 500
135 450
110 ® 400
65 350
50 300
40 200
251 100
LI ) e 000
R. off E,* Line 7.
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CE .
.0 743
70 600
135 300
160 450
185 400
190 350
170 800
150 250
95 200
60 100
0 000
R. off C, Line 6.
DC Diag.
1000
L. off D, Line 5.
AD
700 0
600 50
500 130
450 160
400 173 .-
350 184
300 190
250 150
200 107
100 | 60
000 0
L. off A, Line 4.
CA D
1578 iag.
R. Off C.v L::g 3.
BC
0 865
60 760
104 650
72 600
88 500
100 400
86 350
5 300
95 200
80 100 @
70 600
R. off B, Line %.

(Part IV.
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To|. the Fence.

80| " 1820

78 1750 to B. '
60 1600

56 1500 .
70 1400

95 1300 .
120 1200
105 1100

110 1000
140 900
186 800 »
184 700
125 600
114 -500

08 400

86 300

75 200

70 100

0 000
Begin at A, Range W. Line 1.
4 -
Answer.

155

Having constructed the figure, you will find the perpen-
diculars of the traperiunt A B G D, falling upon the diagonal
C A, to measure 862 and 314 links ; the perpendicular of the
triangle D G C, falling upon the diagonal C G, to measure 184
links ; and the perpendiculars of the trapezium CE F G, fulling

upon the diagonal G E, to measure 518 and 300 links.

Double areas.

1855728

238280
1402426
3G2460
133750
143250
149010
157548
200274

' 46735%1 Sum.

Trapezium A B C D.
Triangle D G C.
Trapeziom C E F G.

taken on the line A B.

Ditto on the line B C.
( Ditto on the line A D.
Ditto on the line C E.
Ditto on the line EF.

.on the line F G.

Dl! on the line G D.

Area 23a. 1R 1830,
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7. Draw a plan of a small estate, consisting of four fields,
and find the resp'ective areas of the different inclosures, and the
content of the whole, from the following dimensions.

Note.—~The field-notes in this example are entered from the left towards
the right 5 but in all the foregoing examples, they are entcred from the right
towards the left. Bothrmethods are consequently exhibited ; and, of course,
the learner is at liberty, when he commences field-practice, to follow that of
which he most approves. ¢ -

Scale 4 Chains lo an {nch.
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- To C
0 0685
54 600
92 500
105 400
100 300
78 200
44 100
()} 0od
Go from D, Line 5.
To D »
632 0
600 24
500 55
400 78
300 82
250 Gate.
200 76
100 58
000 0
7o from A, ' |Lined.
To A
0995 Diag.
Go {rom C, Line .
To C
0L o015
46 500
* 53 400
Hh2 300
60 200
50 100
0 000
Yo from B, Line 2.
To B
0 662
53 600
88| & 500
96 400
92 300
70 200
350 100
. 0 000
Begin| * at A, and go N, Line 1.

157
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To the Fence.
‘ 668 292
To G 638 24
600 26
500 42
400 48
! 300 45
200 30
100 18
000 0
Go from E, Line 10.
To E
965 Diag.
Go from D, Line 9.
To D
0 735
32 700
75 600
55 500
20 430
Gate 880
28 800
42 200
40 100
0 000
Go from F, Line 8.
To F
593 0
500 30
400 52
800 57
200 48
100 32
000 0
Go from E, Line 7.
To E
712 - |0
600 43
. 500 52
400 45
840 Gate.
274 |28 452
200 76
100 42
000 0
Go from C, Line G.

( Part IV,
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Finis,

Go from

To H.
895

Go.from

850

To
To K
¢

Go from

Go from

0

54

65

63

52

30

(1]

Go from

Go from

Line 14.

Diag.
Line 13.

Line 12,

0o .
18

38

60 4 35
104

15 4 80
25

30

Line 11.

159
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Answer.

~ Having drawn the plan, you will find the perpendiculars of
the different trapeziums to measure as follow : viz.

Dm = 426, and Bn = 400, in No. 1;
Cm = 503, and Fn = 448, in No. 2;
Hn = 515, and E m = 498, in No. 3; and
Cn = 428, and K m = 439, in No. 4

AREA OF No. 1.
Double areas.

821870 Trapeziam A B C D.
84786 Offsets on A B.
54890 Ditto on B C.

72968 Ditto on A. D, \

1034514 Sum.
03790 Insets on C D.
-’3)65@7 Difference.

4.70362 Aren in square links,
4

281448  ~
40

32.57920 Area 4A. 2r. 32}P.

AREA OF NoO 2.

Double areas.

917715 Trapezium D C E F.
93790 Offsets on C D.
55510 Dittoon D F.

1067015 Sum.
7760758 Insets'on C E.
43590 Ditto on E Fy
704348 Sum. ]
062667 Difference.

Area 4A. 3r. 10,
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. AREA OF NO. J.

Doubie areas. .

919804 Trapezium C E G H.

60758 Offsets on C E.
. 42480 Ditto on E G.
. 81310 Dittoon G H. ,

1104352 Sum.
54096 Insets*on C H.

1050256 Difference.

]
Area 5a. 1R. Op.

AREA OF No., 4,

Double areas.

775965 Trapezium B C H K.
54096 Offsets on C H.
s+ 41024 Ditto on-H K.
v 57200 Ditto on K B.
428285 Sum.
54890 Insets on B C.

873395 Difference.

Area 4A. 1R. 181p.

CONTENT-
No. A« R. P.
Lo ceecvererennnnenenns & 2 323
[ S 2 4]
S TR S S | )
) UIPUNY S B ¥ 3
Sum ..0vveereriennnee. 19 0 21

161

Notc 1.—In the last cxample, every field is measured scparately ; but they
are so connggted by the,chain-lines, that no difficulty can arise to the learncr,

in planning them.
sured ; but they should never be omitted in practice.
veyor cannotedepend upon the accuracy of his work.

. M

It may also bc observed that no proof-lines were mea-
If they be, the Sur-
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2.—IF the foregoing Kstate be laid down upon a sheet of drawing paper, by
a scale of one chain, or of two chains to an inch, a finished Plan may then be
made, and ernamented gvith Indian ink, in a similar manncr to Plates IX, and
XI.  Or the quick-wood hedges may be made by a pen and Indian ink ; or
+hey may bef represented by runuing narrow shades of colouring along the
lines which form the boundarics of the fields; and each field may then be
washed over with a difforent colour, mixed up thinly with water, and laid on
with a small brush, or camel’s hair pencile  (See Part V. for the method of
transferring a rough Plan to a clean sheet of paper, in order to make a finished
Plan, with proper cmbellishments.)

3.—In drawing the ﬁni:.hcd Plan, all the out-boundaries may be considered
as belonging to the fields which they 1espectively adjoin ; that fence from B 1o
C, may be made as belonging to No. 1; that from C to D, as belonging to
No. 2 ;#that from C to E, as helonging to No, 3; and that from € to H, as
belonging to No. 4. (Sce a remark on the 39th page, relating to fences.)

4.~The title of the finished Plan of the foregoing Istate, may run thus:
Plan of an Estate Jying in the Parish of Bradford, in the West-Riding of the

County of York. .

PROBILEM IV.

MERES AND WOODS.

Tue method of measuring Meres and Woods by the Chain
and Cross, has already been shewp in Part III. It is here pro-
poscd to survey them by the Chain only.

In this case, you must not only measure on the outside of the
mere, or wood, and take insets as b€fore directed ; but also take
such external angles, or tie-lines, as will enable you to lay down
the figure.

EXAMPLE.

Let the following figure represent a mere, the area of which
is required.
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Begin at 41, :.md m'easurc eastward as far as + 2, taking
insets as you praceed ; then produce the line to 4 3.  Return
to 4 2, and.measure northward as far as + 4 ; thence run a
line backward to 4 3, which will tie the first and second lines.
Return to + 4, continue the line to 4 5, and produce it to
+ b'.-—llc_’turn to 4~ 5, and proceed westward to + 7, the dis-

M2
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tance between which and -+ 6, being measured, will tie the
second and third lines. Return to 4 7, and continue the line
to + 8. From - 8 proceed to 4- 1, and you will have ob-
tained the following dimehsions.

Note~1ere it may be observed, that after the first three lines are laid
down, the fourth line will exactly reach from + 8 to + 1; if the operations
have been performed with correctnes§,

J 1625 to + 1.
60 1100
1000
23 800
30 600
60 96
0 000
From 48, go S.
0 1150 to + 8.
100 1100
1000
0 900
0 700
40 400 4 7, which is 550
0 000 from 4 6,
Return to | <+ 5,and | go W.
3000 to 4 6.
0 1650 + 5.
56 1300
0 1000
0 550
400 <+ 4, which is 4g0
40 300 from -+ 3,
103 48
0 000
Returnto | 4 2,and | go N.
1500 ~ | to - 3.
0 1200 + 2
50 1100
1000
0 850
0 600
100 400
80 250
0 000
Begin at +1, Range E.
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.

Answer.
]

Having constructed the figure, you will find the diagonal,
drawn from 4 1 to 4 5 = 2085, the perpendicular from 4 2
upon the diagonal = 950, and that from 4 8 = 8db links. ~

Double areas. N
3836400 Trapezium madt.e by stations 1, 2, 5, and 8.
84500 ) 1 line
87880 ( 2 —~ ) Insets taken on the

53000( 3 —— different lineg.
118120 ) 4 ——

343000 Whole Insets.
3493400 Mere. Area 17a. 1R. 35p.

. PROBLEM V.

s

\

TO MEASURE AND PLAN ROADS, RIVERS,
CANALS, &e.

IN measuring Roads, Rivers,.or Canals, angles or tic-lines
must be taken at the different turns, in order to lay down the
chain-lines ; and offsets must be taken to the boundaries, as
you proceed, to enable you to draw the plan.

Note 1.—The length of a road is generally returncd either in miles, fur-
longs, and poles, or else in miles and yards. (See the Table, page 43.)

2.—A machine called a *¢ Perambulator™ is somctimes used to ascertain the
Jengths of roads. It has a wheel of 8 feet 3 inches, or half a pole, in circum-
ference, which being made to pass over the ground, puts in motion the clock-
work within, and the distance measured is pointed out by an index on the
outside. This instrument is much more expeditious for measuring the lcngth.
of a road, than the chain; but it is certainly less correct ; for by the wheel
passing over stones, sinking #nto holes, &c. the distance % made to appear
more than it is in reality.

. . EXAMPLES.

1. Let the following figure represent a serpentine road, a
plan of wshich is required.
: M3
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<

Begin at 4 1, and measure to -+ 3, taking offsets on both
sides, as you pyoceed. Return to 4 2, and measure to + 4,
from which run a line to 4 3, which will tie the first and
second lines. Return to + 4, and continue the line to + 6.
From + 6, prqceed as before, until youn arrive at - 14; and
you will have obtained the following dimensions, from which
a plan may be drawn. .
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I To + 14.
58 350 60 °*
68 200 44
150 + 12is 184 from + 11
50 100 80 .
R Go from + 12, Lin.e 5.
To 4 12.
30 798
70 650
600 + 11.
80 550 38
70 300 50
+ 8 is 200 from 4 10 200
120 135 Cross-fence.
Go from + 9, Line 4. .
To - 9.
700
0600 Cross-fence,
500 + &
I’y 58 480 S8t
N\ 40 300 6o
59 180 6>
150 + 715 160 from - ..
50 100
Go from +06, Line 5.
I'o 4« 6 :
20 512 !
*ho ! 150 :
52 380 P70
350 i =4 o
20 300 80
200 ! + 15 232 from 4 3.
18 100 |93
Go from 49, | Line2.
To 4 8.
G0o
- 480 Cross-fence.
100 + 2
38 350 95 .
15 300
Q8® 200 80 .
'+ 55 000 76
. Begin at 41, Line 1.

M %
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2. Let the foregoing figure represent a.river, a plan of which
is required.

Begin at a, and measure to c; taking offsets to the river's
edge, as you proceed. From ¢ measure to d; and there take
the tie or chord-line d b, which will enable you to lay down
the first and second lines. Continue the second line to n ; and
from m, measure to r, at which place take the tie-line r n ; and
thus proceed until you come to the end of your survey at x.

If the breadth of the river be every where nearly the same,
its breadth taken in different places, by the next Problem, or
by Problem 10, Part I1I, will suffice ; but if it be very irregu-
lar, dimensions must be taken on both sides, as above.

When the area is required, it must be found from the plan,
‘by dividing the river into several parts ; and taking the neces-
sary dimensions by the scale.

Note.—~Any Bog, Marsh, Mere, or Wood, whatever ma' be its number of
«ides, may be measured hy this Problem.
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PROBLEM VI.

)
TAKING DISTANCES BY THE CHAIN AND SCALE.
.
EXAMPLE.

Required the distance of an object at A, from B.

First, make a station at BB ; then,
in a direct line with B A, set up a
pole, suppose at C; measure the
distance B C. Return to B, and
measure in any direction, making an -
angle with B ¥, suppose to D;
then set up a pole in a direct line
with D A, as at E. Measure the
lines D E and E C, and also the
diagonal C D; these widl enable
you to construct the trapezium B
CED. )

The lines B C and D E, pro-
duced, will evidently mcet at A.

Measure the line B A with the
same scale, by which you have con-
structed the trapezium, and it will
be the distance required.

Notc.—This method may be wal applied
to measuring the breadth of a river, or the
list of any i ible object 5 and any
person, acquainted with trigo8ometry, may
easily tind the correct edistance, after mca-

suring the lincs before mentioned. *
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. PROBLEM VII.

(Part IV.

TO ERECT 4 PERPENDICULAR BY THE CHAIN:
OR TO MEASURE LINES UPON WHICH THERE

ARE IMPEDIMENTS.

EXAMPLE.

Suppose C D E F to represent
the base of a building, through
which it is necessary a line should
pass to an object at B, seen from
A. '

Measure from A to m ; and from
m, measure back to a, 40 links.
Let one end of the chain be kept
fast at a, and the eightieth link at
m; take hold of the fiftietls link,
and stretch the chain so that the
two parts a n, and m n, may be
equally tight; then will m n be
perpendicular to a m.

For m n will be 30, a m 40,
and a n 50 links; or the sides of
the right-angled triangle a m n
will be in proportion to each other
as 3, 4, and 5. (See Prob. 18.
Part I1.)

Measure from m, upon the line m
n continued, until you are clear of
the impediment, as at ¢ ; then con-

A

tinue the linc 40 links farther, to b.  Find Ly the abrve process
the perpendicular ¢ d ; and proceed in that direction till you are
beyond the building, as at h. Again ercct the perpendicular
h e, upon which mcasure till you have made h p, equal to m c;
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and you will then be in.a direct line with m A, Erect the per-
pendicualar p x, which (if you have conducted the work with
correctness,) will be in a right line with B. Measure the dis-
tance p B; then A m, added to ¢ h (= m p), and p.B, will
give the whole length of the line A B.

PROBLEM VIII.

HAVING THE. PLAN OF A FIELD, AND ITS TRUE
AREA, TO FIND THE SCALE BY WHICH IT HAS
BEEN CONSTRUCTED.

RurLe.~By any scale whatever, measure such lines as will
give you the arefof the figure ; then say, as this area is to the
square of the scale by which it was found, so is the true area,
to the squarc of the scale required.

EXAMPLEF,

Suppose the true area of a field, the plan of which is given,
to be 9a. 1r. 32p. ; and that by a scale of 2 chains to an inch,
I find the area to be 4A. Or. 32p. ; required the scale by which
the plan was constructed.

First, 9a. 1R. 32r. = 945000 square links ; and 4A. Or. 32¢.
= 420000 square links; then, as 420000 : 4 :: 945000 : 9.
Hence, it appears, the plan was constructed by a scale of 3

chains to an inch.
- »
Note.—The principle of this process is, that the arcas Jof similar figures
are to each other as the square of their homologous sides. ® (Theo, 16,
Part 1.) )
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TIIE METIIOD
oF

MEASURING HILLY GROUND.

A LINE measured upon the acclivity or declivity of a hill, will
evidently exceed one measured upon the horizontal base; con-
sequently, if a plan be laid down by the hypothenusal lines,
every part will be thrown out of its true situation ; so that the
boundaries of a mountainous lordship would: appear distorted
and unnatural ; and the estate would scarcely be recognised by
its own inhabitants.

Surveyors, therefore, agree in their opinions concerning the
necessity of reducing hypothenusa! to horizontal lines, for the
purpose of planning ; but tiley differ with regard to the modes
of finding the area; some contending that it should be com-
puted according to the hypothenusal, and others according to
the horizontal lines.

The advocates for the horizontal measure assert, that no more
corn, trees, &c. can grow upon the surface of a hill, than upon a
space equal in area to its base, admitting both to be of the same
quality ; and that hilly ground, in general, is less productive
than plainsy and its cultivation sttended with more expense.
The advocates on the other hand state, that the surveyor has
nothing te do with the quality of the land ; and that it is his
duty to retusn thcz measurement of the surface, and leave the
value to those whom it more nearly concerns.

The horizontal measure, however, is now generally adopted,
except for paring, reaping, &c. in which cases the hypothenusal
measure is very justly preferred. (See Deut. xxiv. 14, 15; and
Prov. xxii. 16.)
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Methods used by Practical Surveyors lo reduce hypothenusal to
horizontal Lines. »

METHOD I.
.

When the hill is of a regular slope, take its altitude with a
Theodolite, or with a Quadrant ; then, by a trigonometrical
canon, in which the hypothenuse may be counted 100 links,
determine the number of links in the base. These deducted
from 100, will shew the number of links by which each cham
must be shortened, for the purpose of planning.

Note.—For the principles of Trigonometry, the reader is referred to the
works of Simpson, Emerson, Vince, Horsley, Keith, Bonnycastle, and the
Rev. W. Wright, on that subject 5 and for the history, construction, and use
of Logarithins, te Dr.\llutton‘s Mathematical Tables.

EXAMPLE.

Suppose the altitude of a hill to be 16° 15', and the length of
aline measured upon its surface, to be 2550 links; required
the length of the line, that must be used in planning.

A E B

In the right-angled triangle A B C, are given thg hypothenuse
A C =2550, and the angle B A C = 16° 15, to determine the
base A B. Or A D = 100, and the angleBA D’ = 160 15
to find A E. ’ .

As Radiys eessraaneeteensannasssesnsssssessessssssssn 10.00000

Is to the hypoth. A D = 100 links ........ vrenseasss  2.00000

So is the co-sine of the angle E A D =160 15’ ... 9.9 98229

ToAE '= 06 1inKS  .eercvvresrersesneceseensssrencsiens 198229



174

LAND-SURVEYING.

(Part IV

Hence it appears, that 4 links must be subtracted from each
chain ; consequently, (25 X 4 4 2 =) 102 links must be taken
trom A C; hence, A B = 2448 links, the line required.

Proor.~As 1 : 2550 :: .96005 (the nat, co-sine of 16° 15')
: 9148.1275 links = A B.

A Table for reducing lypothenusal lo horizonial Lincs.

. Links to be . .
Deg. Min. | Links.
R{?:ﬁgg subtracted L B
lots from each Chain Py o
. measured upon 3 5 (
Hills. the Surface. 27 8 11
o8 Q1 12
Deg. Min. Links. 20 382 13
S50 42 14
5 44 ) 31 47 | 15
8 6 1 32 L2 16
11 28 2 53 54 17
14 4 3 34 55 18
16 16 k ':',’ 54 19
18 12 5 36 52 | 20
19 57 6 37 49 Q21
21 54 7 38 4% 22
23 4 8 39 89 23
24 30 9 40 32 24

Note.—To construct the above Table, suppose the basc A B, in the pre-
ceding triangle, to be = 99.5, and the hypothenuse A C = 100 ; then, hy
Trig. as 100 : 1 :: 99.5 : .995, the nat. co-sine of the angle B A C = 5° 44
—1In the same manner, the rest of the angles are obtained, by different opera-
tions, accounting the base 99 in finding the second angle, 98 in finding the

third, &e,
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A Quadrant for laking the Allitude of Hills, Steeples, &c.

.

'//'.%
’

By those who do not wish to incur the expense’ of a Theo-
dolite, a Quadrant may be made of about twelve inches radius,
by which the altitude of a hill, steeple, &c. may "be taken to a

tolerable degree of accuraby.

The arc A B must be correctly divided mto 90 equal parts
or degrees; and numbered from rlght to left. Upon the radius
A C, must be fixed two brass sights, a and b, through each of
which must be made a very fine hole; and from the centre C
must be suSpended a plummet, by a thread of fine silk.
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Note.—In taking the altitude of an object, the quadrant is commonly held
in the hand ; but it is much better to fix it to a staff, which may be done by
means of a nail, passing through the quadrant and staff, upon the end of
which must be screwed a small nut.

To take the Altitude qf a Hill with the Quadrant..

Upon the top of the hill fix an object, exactly as high as
your eye will be frem the ground, in taking the observation.
At the bottom of the hill, fix the quadrant-staff perpendicularly
to the horizon; which may be easily done by means of the
plummet. Then with one eye at A, the other being closed,
look through the sights, turning the quadrant until you per-
ceive the object at D; so will the arc B G, cut off by the
plumb-line C G, be the measure of the angle D C E, or the

1titude of the hill, in degrees, &c.

Notc.—When you take the altitude of a hill by a 'lﬁleodolite, the obser-
vation must be referred to an ohject fixed upon the top of the hill, exactly as
high as the telescope.

To take the Altitude of a Siceple, &c. with the Quadrant.

Screw the quadrant fast to its staff, so that the plummet may
hang exactly at 45°, when the staff is perpendicular to the hori-
zon. Then, move the staff backward or forward (always keep-
ing it perpendicular) until you can see the top of the object
through both the sights. Measure the distance between the
bottom of the staff and that of the object, which being added to
the height ol your eye, will give th~ altitude required.

METHOD IL'
i

As the foregoing method of reducing hypothenusal to hori-
zontal lines, can only be applied, with accuracy, when' hills are of
a regular slope ; surveyors, in general, elevate the chain, as they
ascend or descend a hill, in order to preserve the horizontal line.
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EXAMPLE.

/

A g D C

Suppose the lines A B and B C, to represent the acclivity and
declivity of an irregular hill; it is required to measure them,
and to preservesthe horizontal lines A C.

From A, stretch the chain toward B, and suppose it to reach
to a; the same extent, upon the base, will evidently reach from
A to g; and a perpendicular erected from g will intersect the
line A B in d; hence the distance A d, upon the hypothenuse,
will make one chain upon the base...... At A, stick your offset-
staff into the grount, perpendicularly to the horizon, and let
your assistant hold the chain, suppose at the twenty-fifth link,
close to the surfuce of the hill, as at b; at the same time you
must elevate the end of the chain to ¢, forming the horizontal
line ¢ b; then move forward to b, at which place fix your staff
again, as before. Let your assistant hold the fiftieth link at p,
while you elevate the twenty-fifth to n, forming the horizontal
line n p. Again, fixing your staff at p, clevate the fiftieth link
to m, while your assistant holds the seventy-fifth at e. Lastly,
put down the staff at e, and elevate the seventyrfifih link to r,
while the hundredth is hgld by your assistant at d. There he
must put down an grrow ; and thus you must proceed until you
arrive at B, where you will have obtained the horizgntal line
AD. o ’

In descending from B to C, let your assistant hold one end of
the chain gt B, while you elevate, suppose, the fiftieth link to n,
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forming the horizontal line B n ; then fix the staff at a, perpen-
dicularly to the lorizon, and touching the chain at n. Next,
let your assistant hold the fiftieth link at a, while you elevate
the hundredth to m, and put down the staff at r, as before. In
this manner, having arrived at C, you will have obtained the
horizontal line D C, which being added to A D, will give the
base or horizontal line A C, as required.

Note 1.—If you wish to obtain the hypothenusal, as well as the horizontal
line, divide your ﬂeld-buolz inta four columns, in one of which you must enter
the number of links between a and d, &c. Which being added to the horizon-
tal, will give the hypothenusal line.

2.—When the ascent or descent of a hill is great, you will not be able to
elevate more than 10 or 15 links of the chain at one time  for, in such cases,
if you attempt to clevate 20 or 30 links, you will find that the perpendiculars
A c, bn, &c. will exceed your own height, before you can form the horizon-
tal lines ¢ b, n p, &c. (See the last Figure.)

METHOD 1II

Hypothenusal lines may likewise be expeditiously and cor-
rectly reduced to horizontal ones, during the survey, by an
instrument invented by Mr. RoserT King, of Scarborough,
Land-Surveyor, and called * King’s Quadrant.”

THE DESCRIPTION AND USE OF KING’s SURVEYING
QUADRANT.

(See Adam's Trealise on Mathematical Instruments, correcled
by W. Jones, Mathematical Instrument- Maker, Holborn,
London.) * €

DESCRIPTION.

“Tue quairant is fitted to a wooden square, which slides
upon an offset-staff, and may be fixed at any height by means of
a screw, which draws in the diagonal of the staff; thus em-
bracing the four sides, and keeping the limb of the sfuare per-
pendicular to the staff. The staff should be pointed with iron,
to prevent wear. When the staff is fixed in the grouad, on the
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station-line, the square answers the purpose of a croas-staff, and
may, if desired, have sights fitted to it. The quadrant is three
inches radius, of brass, is furnished with a spirit-level, and is
fastened to a limb of the square, by means of a screw". -

When the several lines on the limb of the tjuadrant have their
first division coincident with thgir respective index-divisions,
the axis of the level is parallel to the staff.

The first line next the edge of the quadrant, is numbered
from right to left, and is divided into 100 parts, showing the
number of links in the horizontal line, which are completed in
100 links on the hypothenusal line, and in proportion fcr any
smaller number.

The second, or middlemost line, shows the number of links
the chain is to be drawn forward, to render the hypothenusal
measure the same as the horizontal.”

The third or uppermost line, gives the perpendicular height,
when the horizontal line is equal to 100.”

USE.,

“ Lay the staff along the chain-line on the ground, so that
the plane of the quadrant may be upright; then move the
quadrant, till the bubble stands in the middle, and on the
several lines you will have,—1. The horizontal length gone
forward in that chain. 2. The links to be drawn forward to
complete the horizontal chain. 3. The perpendicular height or
descent made in going forward one horizontal chain.

The first itwo lines are of* the utmost importancé in surveying
land, which cannot pessibly be planned with any degree of '
accuracy without having the horizontal line ; and thiis is not to
be obtained by any instrument in use, without’much loss of
time to the surveyor. Whilst with this, he has only to lay his
staff along the ground, and set the quadrant till the bubble is
in the middle of the space, which is very soon performed. And
he saves by it more time in plotting his survey, than he can
lose in the field ; for as he completes the horizontal chain as he

N2
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ey )
goes forward, the offsets are always in their right places, and
the field-book being kept by horizontal measure, his lines are
sure to close.

If the superficial content, by the hypothenusal measure,
be required for any particular purpose, he has that likewise,
by entering in the margin of his field-book the links drawn
forward in each chain, having thus the hypothenusal and hori-
zontal length of every line.

The third line, which is the perpendicular height, may be
used with success in finding the height of timber. Thus,
measure with a tape of 100 feet, the surface of the ground from
the 100t of the tree ; and find, by the second line, how much the
tape is to be drawn forward to complete the distance of 100
horizontal feet; and the line of perpendiculars shows how
many feet the foot of the tree is above or below the place where
the 100 feet distance is completed.—Then, inverting the
quadrant by means of sights fixed on the staff, place the staff
in such a position, as to point to that part of the tree whose
height you want ; and sliding the quadrant till the bubble stands
level, you will have on the line of perpendiculars on the qua-
drant, the height of that part of the tree above the level of the
place where you are; to which add or subtract the petpen-
dicalar beight of the place from the foot of the tree, and you
obtain the height required.”

Note 1.—If the real utility of Mr, King's Surveying Quadrant was better
known among Land-Surveyors, it would be in mibre estimation ; and would
save them a great deal of trouble in measuring hilly ground. It may be had
of Mr. W. Jones, price 1J, 185, ‘

2.—For the sake of tlwsc who may think Mr. King’s Quadrant 100 cxpen-
sive, | have invented one of a cheaper kind, which answers the same purpose
in sarveying, as Mr. King’s, and may be used with equal facility. Any com-
mon mechanic will be able to make the wond-work ; and after the lines are
drawn upon the piate. an engraver will cut“them for about five shillings.
he whole expense of one which the Authar had made for his own use, five

inches radius, together with the offset-staff belinging to it, alnoumed to ahout
twelve shillings.
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The following Table, by which the Quadrant may be consiructed,
shows the Number of Links to be drawn forward upon the Sur-
Jaces of Hills of diffcrent Altitudes, to complete the horizontal

Chain.

[Deg. Min,

Lks.

Deg. Min.[Lks.

Deg. Min.

Lks. |

5 43

8 4
11 22
18 52
15 57
17 45
19 22
20 50
22 12
28 27
24 37
25 43
26 46
2T 15
28 42
29 35
30 27

O 00~F O o> OO O Iwim

41

44 | 34
12 | 35
40 | 36
7187
34 | 38
59| 39
25| 40
50 | 41
14 | 42
38 | 43
1| 44
24| 45

8147

53
538

28
43
58
13
27
41
55

9
23
36
49

2
15
28
40
58

5
17
29
40
52

3
15
26
37
48
58

9
19
30
40
50

04

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
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The Construction of the preceding Table.
C

A B

In the right-angled triangle A B C, suppose the base A B to
be 100, and the hypothenuse A C 100.5; then by Trig.
as 1005 : 1 :: 100 : .99502, the nat. co-sine of the angle
B A C = 5° 43'.—In the same manner, the rest of the angles
are obtained, by different operations, accounting the hypothenuse
101 in finding the second angle, 102 in finding the third, &c.—

Now, from the preceding Table, it evidently appears, that
if an instrument be constructed to take the altitude of a hill a¢
every chain, if necessary, and a line traced upon the instrument,
be so divided as to exhibit the number of links which the chain
must be drawn forward, upon the surface of the hill, to com-
plete the horizontal chain, according to the Table; it may
be used with great advantage in surveying hilly ground.

The method of constructing the Quadrant, &c.

Procure a piece of soft sheet-brass, and upon it draw the
lines A B and A C perpendicular to each other ; and with a
radius of five inches describe the quadrant B C.

Next, draw the lines D E and D F perpendicular to each
other; and with four inches in your compasses for the first
sweep, destribe the double arc E F, which divide correctly
into 90 equal parts or degrees. At a p.oper distance, likewise,
from the arc E F describe the double arc G {1, and the double
arcmn. Of these, the latter must be cut through the brass by
a file, '

You must also procure a small glass tube, nearly filled with
spirit, (generally called ¢ a spirit-level,’) and a piece of sheet-
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brass K L, in length equal to A B, and in breadth rather
exceeding the diameter of the tube; which call “the
Index.”

Then procure another piece of sheet-brass in the form of a
semi-cylinder N P, large enongh to admit the tube and in it
make the aperture b ¢ d, in order to see theobubble.

Its edges solder to the index K, L, so that the centre c may be
exactly in the middle point between r and a ; r a rather exceed-
ing DE; and a u being exactly equal to D m. The end N
.must also be closed up, by soldering a plece of brass upon it ;
and the end P left open, in order to admit the tube.

Next make a wooden quadrant, exactly the size of A BC, and
in it a groove corresponding with the aperture m n, and large
enough to admit a small screw-nail, with a square head and
neck, so as to run, but not to turn round in the groove m n.

Then fix the plate A B C to the wooden quadrant, by the
countersunk screws, 1, 2, 3, 4, 5 ; taking care first to insert the
screw-nail above-mentioned, into the aperture m n, at a small
hole made for that purpose at n.

Next, let the index K L be fixed upon the face of the qua-
drant, by a screw-nail passing through it at a, which must enter
the quadrant exactly at the centre D. The nail in the aperture
m n must likewisespass through the hole at u, and upon the
end of this nail must be screwed a small nut, by which the end
K of the index may be made fast at any altitude.

Now, to divide the arc G H, move the end K of the index
toward C, until the line or edge r e, which must be exactly in
the centre of the index, cuts the arc E F at 8° 4/, as per Table;
and upon the arc G H, mark the first division. In the same
manner, move the index until it cuts off 11° 22', and there mark
the sccond ; continuing these operations, until you have made
as many divisions as are necessary.—The divisions marked upon
the ares EF and G H, must then be properly cut and figured
by an engraver. ,

Next progure a wooden cross,’R T S W, the three limbs of
which: must each’be in length equal to A B or A C; and must
form with each other three right angles, RS T, T S W, and
WSR.,

N 4
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This cross must be made to slide upon an offset-staff by means
of a square or rectangular aperture through the limb R §; and
it a screw be fixed in the side of the limb at n, the cross may
be fastened to the staff at any convenient height, by turning
the screw against the side of the staff. As it will be somewhat
difficult, however, ou account of the limb R S being hollow, to
make a joint at S sufficiently strong to keep the limbs at right
angles with each other, they may be supported by means of the
brackets, ab,cd, and ef. The quadrant A B C must then
be fixed upon the square R S T, by means of two screws pass-
ing through the bracket a b, and one through the bracket m, so
that the outside of the limb S R may coincide with A B, and
the outside of the limb S T with A C.

To fix the tube or spirit-level correctly in the semi-cylinder
N P, screw the index fast at no altitude, and place the edge
A B of the quadrant upon a level table, which you may do by
laying the tube upon it, and varying the positiop of the table
until the bubble stands in the centre of the tube; then put the
tube into the semi-cylinder N P, and fix it in such a manner
that the bubble may be seen at c; after which, close up the
end P with brass or putty.

Note.—If the quadrant be made the same size as that in Plate 11, instead of
five inches radius, as before directed, it will save much tiouble in dividing ;
as the engraver may then follow the divisions given in the Plate 5 and the cou-
struction of this useful instrument will thus become very simple.

The Mcll.od of preving the Quadrant.

C

-

/
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Let A C represent a strong plank, placed with one end against
the perpendicular wall B C, and the other upott the horizontal
plane A B. Lay an offset-staff, suppose of 12 links, upon A C,
with one end at A and the other at m; then elevate the lower
end, so that the staff a n may be parallel to A B.  Measure the
distance ' m n, which suppose to be 10.5 inciles; then say, as
12 links is to 10.5 inches, so is 106G links to 87.5 inches, or 11
links.

Next, lay the edge A B of the quadrant ypon the plank A C,
and elevate the end K of the index, until the bubble stands at
c¢; and if the index cut off 11 links, or nearly so, upon the arc
G H, the quadrant is correct.

The Method of using the Quadrant.

Lay the staff, .with the quadrant fixed to it, along the chain-
line, so that the edge A B of the quadrant may come in contact
with the ground; then clevate the end K of the index, until
the bubble stands at C; and you will have the altitude of the
hill upon the arc E F, and’the nomber of links to be drawn
forward to complete, the horizontal chain, upon the arc G H.
1f you fix the bottom of the stafl’ into the ground, upon the
chain-line, the limbs ST and S W will serve as a cross, by
which perpendiculars may be erected.

Note 1.—In using the quadrant, care should be taken to place it upon the
even part of the surface of the hill.

2.—In measuring and reducing a linc upon a hill, if it happén that the end
of the chain reaches exactly to the station, at the end of the line, you must
then deduct from the chain instead of drawing it forward, Yor example ; if
you find that the chain ought tg be drawn forward 6 links, yoy must set down
94 instead of 100 links.  Or, if the fifticth link reach fo the station, you must
cnter 47, instead of 50 l'inks, &e. N

a2
1 ]

B.1f yélf determine, by clevating the chain, and als6 by the Quadruut,
the number of links to be drawn forward upon the surface of a hill, in order
to complete the horizontal chain, you will seldom find them precisely the
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same because it is almost impossible to prevent the chain from forming a
curve line, or to kecp the staff perpendicular to the horizon. In every case,
however, the conclusions of an instrument, constructed upon mathcmatical
principles, are to be preferred.

Methods for finding the kypothenusal Measure of Hilly Ground.

This is by far the most difficult part of surveying; and,
though we may approach toward, we can seldom obtain the
true avea of hills ; because their surfaces are generally so irre-
gular, that it is almost impossible to divide them into proper
figures.—

If thre land to be surveyed, lie in the form of a square, rect-
angle, trapezoid, trapezium, or triangle, against the side of a
hill of a regular slope, take the dimensions and find the area in
the sume manner as if the figure lay upon a plane. But should
it be required to find the area of a field (suppose in the form of
a trapezium) in which there is a hill so situated as to affect the
diagonal only ; if the sides and diagonal be measured, and the
figure laid down according to those dimensions, the perpendi-
culars will obviously measure less than they would have done,
had the diagonal been reduced to a horizontal line ; consequently,
we cannot obtain the hypothenusal measure of such a field, by
the common method of measuring trapeziums, or triangles.

In such cases, it is perhaps best, first, to measure the hill only.
For this purpose, surround its base by station-staves, dividing
it into an irregular polygon, each side of which must be mea-
sured. Then fix upon a convenient place, near the top of the
hill, for a station ; and between it and each station at the bot-
tom, measurs a line. Thus will the whole surface be divided
into triangles, the areas of which must be found by laying down
cach triangle deparately. Or, from the three sides, you may
find the areaof each triangle, as already directed.

Next, measure the remainder of the field, by dividing it into
proper figures. Collect all the areas together, and their sum
will be the area, required. * .

When the land to be surveyed, ascends a hill on one side,
occupies a plane upon the top, and descends on the other side ;
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you must divide it into such figures as will enable you to ap-
proach as nearly as possible to the true area.—*

The foregoing directions may, perhaps, be found useful to
a learner; but, in practice, much will always depend,upon the
Surveyor ; he ought, therefore, to be very careful, whatever be
the shap.e or size of the hill, to divide it into Such squares, rect-
angles, trapezoids, trapeziums, or friangles, as are most likely
to give him the hypothenusal measure.

Note 1.=In surveying a triangular field, of which® one side passes over a
hill, the other two being upon the horizontal plane of the base ; it will be ne-
cessary to divide it into two triangles, by measuring a line from some part of
the fence passing over the hill, to the opposite angle. Thus will two sides of
each triangle be affected by the hill, the areas of which, found separately, will
give the hypothenusal measure of the ficld.

2.—After making somec experiments, and considering the subject very
maturcly, the Author is of opinion that the most correct method of finding
the surfaces of hills in general, is to take the dimensions in sach a manner
that the areas of the diffcrent figures into which the hills are divided, may
be found from the lines mcasured in the field, without having recourse either
1o the scalé¢ or plan. Hence, if the figures be rectangles, their lengths and
breadths must be measured in the ficld; and if they be triangles, trapeziums,
or trapezoids, their bases and perpendiculars must be measured in the field.

Scveral very cxperienced L'tnd-Survey'ors with whom the Author is ac-
quainted, perfectly ugree With him on this subject.

EXAMPLES.

1. The length (or hypothenusal line) of a rectangular field,
lying upon the side of a hill of regular ascent, is found to be
000 links, its breadth, 800 links, and the altitude of the hill
28¢ 21’; required the hypothenusal measure, and the length
of the line that must be used in planning:

32.00000 Area 7A. ORr. 32p.
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Now, by the Table, page 174, we find that 12 links must
be deducted froth each chain; hence 9 x 12 = 108, which
being taken from 900, leaves 792 links, the length of the line
required ,

Note.—If we multiply 792 by 800, we find the product 633600 square
links, equal to 6a. 18. 14P. the horizontal measure, which is Jess than the
hypothenusal by 3r. 18,

2. Let A B C D pepresent a field in the form of a trapezium,
lying upon the side of a hill of an irregular ascent, the sides
A B and B C being upon the horizontal plane of the base ; re-
quirgd the horizontal and hypothenusal measures, from the
following notes.
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110 BD
6| 1154
12 | 1100
11 | 1000
12| 900
10 800 |
1| 700 |
10| 60p
8 500
9 400
7 300
8 200
6 100
From B, | _go N. Diag.
AC Diag. reduced for
1300 a proof-line.
R. off A.
78] DA
6 990,
. 7 800
9 700
8 600
71 500
9 400
10 300
L 200
11 100
. R. off D.
96| CD
51 1044
10 | 1000
11 900
12 800
11 760
9 ¢G00
10 500
8 400
7 300
6| 200
7 100
’ R. off C.
’ B.C
., 800
R. off B.
AB
700
Begin at Al Range S. W.
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Tie Operation of finding the horizontal Measure.

First, 700 + 1154 4 990 = 2844, the sum of the three
sides, which being divided by 2, gives 1422.—From this num-
ber, deduct severally each side, and we obtain 722,268, and
432, for the three remainders. Then, by multiplying the half
sum and the three remainders continually together, and ex-
tracting the square root of the product, we obtain 344768
square links, the horizontal measure of the triangle A B D.

In a similar manner, we find the horizontal measure of the
triangle B C D = 405559 square links; which, added to
844768, gives 750327 square links, equal to 7a. 2r. the hori-
zontal measure of the trapezium A B C D.

The Operation of finding the hypothenusal Measure.

First, 1154 4 110 = 1264, the hypothenusal line B D;
and 990 + 78 = 1068, the hypothenusal line D A. Then,
700 4 1264 -+ 1068 = 3032, the sum of the three sides,
which being divided by 2, gives 1516. From this number,
deduct severally each side, and we obtain 816, 252, and 448,
for the three remainders. Then, proceeding as before, we ob-
tain 373709 square links, the hypothenusal measure of the
triangle A B D.—

In a similar manner we find the hypothenusal measure of
the triangle B C D = 4371917 square links, making jointly
821626 square links, equal to 8a. OR. 34r. the hypothenusal
measure of the trapezium A B C D, which exceeds the hori-
zontal measure by 2. 34p.

Note 1.—If you lay down the trapezium by the horiznntal anu hypothenusa!
lines respectively, and measure the perpendiculars by the scale, you will find
the arcas the same as those resulting from the foregoing operations.
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2.—From these examples, it appears that the difference between the hori-
zontal and hypothenusal measures of hilly fields, is often> very considerable,
and is deserving of particuiar notice. For instance; suppose the field, in the
last example, to have been sown with wheat, and the owner to have sold the
crop at the rate of- 121, per acre; the reapers have a claim upom the buyer
for the hypothenusal measure ; but if he makes his payment to the seller, by
the same aameasurement, he will receive 8/, 11s. more than his due.

Practical Surveyors, however, in gcneml3 (as before obscrved,) return the
horizontal measure, in surveying estates ; whence few farmers, comparatively
speaking, are charged for more ; and ought not, therefore, when they scll a
crop of corn, &c. to expect pay for the hypothenusal measure.

-

REMARRK.

Since the publication of the first edition of this Work, the
Author has consulted several eminent Land-Surveyors, and also
Commissioners for Inclosures, in very extensive practice, in the
West-Riding of Yorkshire, and in Cumberland, and Westmore-
land, places noted for their hills; and they, without one ex-
ception, inform him that the horizontal measure of hilly ground
is always returned, both by them, ind by every practical Sur-
veyor with whom they are acquainted.

Some late writers on Surveying contend very strenuously
for the hypothenusal measure of hills ; but the Author and his
friends have no hesitation in saying, that those writers are
very deficient in practical knowledge.

If we consider the earth as a perfect sphere whose diameter
is 7957 miles, it is not necessary to take its curveture into con-
sideration in surveying single Fields, Farms, or Lordships ; for
it is evident that the quantity of land even in the County of
York, would form such a small spherical segment, that its con-
vex surface would exceed the area of its base extremely little.

But we know that the hills upon the earth’s surface are pro-
tuberances, apd the valleys are cavities, both of which tend very
materially to destroy the globosity of the earth ; consequently
it is evident that if the surfaces of all the mountains, hills, val-
leys, plaigs, oceans, seas, rivers, lakes, &c. &c. were measurcd
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separately, and then added together, the aggregate sum would
greatly exceed the convex surface of the earth, measured as a
perfect sphere ; hence the absurdity of the arguments of those
writers who contend that all hills, however irregular, should

" be considered as bearing some similitude to a spherical segment,
or to a hemisphere of the earth.

Now;, as all hills are more or less irregular, the Author must
confess that he is completely at a loss how to consider any hill
as resembling the segment of a sphere: much less Snowdon
and Plinlimmon, in Wales ; the Peak, in Derbyshire ; Whernside

.and Ingleborough, in Yorkshire ; Helvellyn and Skiddaw, in
Cumberland ; the Cheviot Hills, in Northumberland; and the
Gramipian Hills, and Ben Nevis, in Scotland ; to say nothing
of the Pyrenees, the Alps, the Apennines, the Carpathian, the
Koelen, and the Uralian Mountains, in Lurope ; and the still
higher mountains of Asia, Africa, and America.

But let us consider the subject on a less extensive scale; and
we shall still find that the advocates for the horizontal measure
have the advantage, both with regard to practicability, expe-
dition, accuracy, and justice.

It may be seen by inspecting the figure on page 177, that it
requires no more posts, fixed, at a tertain horizontal distance
from each other, to extend over the surface of a hill, than would
be required for the horizontal plane of its base, if the hill were
actually removed. It is also well known that no more trees,
corn, &c. will grow upon the surface of a hill, than upon a
plane equal in area to its base ; because the natural direction of
all vegetation is perpendicular to the borizon; hence the in-
Justice done to the occupier, by returning the hypothenusal
measure of hills.

Again, if the area of a field containing hills and valleys,
either nalural oy, arlificial, be found from lines measured on the
surface, and the field be sold by this measurement, and it be
afterwards levelled by filling up the vaileys with the hills; it is
evident that the buyer will not have the quantity of land for
which he paid, if the ficld be re-measured ; hence the injustice
of selling ground by the hypothenusal measure. '

Lastly, it is evident that no more houses can be built upon



*Part IV.) LAND-SURVEYING. 193

a hill, than what could be built upon its base, if the hill itself
were removed ; because the walls of all houses are perpendicular
to the horizon, and their eaves parallel to it ; hence the buyer
of building greund situated on a hill, forming an inclized plane,
will be completely defiauded, if the ground be sold by the
hypothenusal measure.

The same observations are equ.dly just in all cases, relating
to the measurement of hills, except for labour performed by the
acre, which should always be calculated from lines measured
upon its surface ; because the spade, plough, sithe, or sickle,
must inevitably pass over the whole hypothenusal area.

It may fairly be presumed that those writers who conteng for
the hypothenusal measure of hills universally, have never taken
an actual survey of a mountainous district, where almost every
line is affected by a hill, or they would have discovered the im-
practicability of the method which they recommend.

It is allowed'by every one that the horizontal lines must be
used, in order to produce a correct plan of a mountainous estate ;
but when a plan by the horizontal lines, and the area by the
hypothenusal lines are wanted, it is evident the Surveyor must
not only have two sets of lines, but also two different plans laid
down from those lines, :

Onc of those plans being laid down from the horizontal lines
will exhibit the buildings, fields, rivers, &c. &c. in their natural
situations ; and the other being laid down by the hypothenusal
lines, will shew the surfaces of the hills extended on a plane:
hence their hypothenusal areas may be found.

Either this method must be followed, or the Surveyor must
first take the horizontal lines for planning; and afterwards
measure such lines on the surface of the ground,, as will give
him the hypothenusal area of the hills.

Every professional Surveyor will readily perceive, that both
these methods must be yery liable to errors, without any pos-
sibility of detecting them ; for neither in plafining from hypothe-
nusal lines, ar in finding the area from dimensions taken in the
field, car?we have the least proof of the accuracy of the work.

And, if to these objections, we add the difficulties which will
present tkemselves in taking the angle of elevation or depression

°
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of every hill, with a theodolite ; the impossibility of doing this
correctly, when ‘a hill varies frequently in its inclination ; the
time that must necessarily be consumed in measuring two sets

. of lines ; (drawing two plans, &c. &ec.; together with the inac-
curacies which must arise from such a multiplicity of operations,
devoid of proofs ; it will manifestly appear that surveying, on
these principles, is a theoretice! dream, a labyrinth of perplexi~
ties, and a system of absurdities. '
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. Part the Fufth.

THE METHOD OF SURVEYING AND PLANNING
LARGE ESTATES, OR LORDSHIPS.

VAmous methods are adopted by different Surveyors, in taking
the dimensions of large estates, or lordships ; I shall, however,
describe only four, which I conceive to be more accurate and
practical than any other with which I am acquainted.

METHOD L

Having made yourself acquainted with the form of the estate,
either by actual examination, or by the assistance of a previous
plan, select two suitable places, at the greatest convenient
distance from each other, as grand stations ; and measure a prin-
cipal base, or what is generally called a < main-line,” from one
to the other, noting every hedge, brook, or other remarkable
object, as you cross or pass it ; taking offsets likewise to the
bends or corners of the hedges that are near you.

Next, fix upon some other suitable place, towardssthe outside
of the estate, as a third grand station; to which, from each
extremity of the diagonal or main-line, or from two convenient
points in it, lines must also be run. , )

These three lines being laid down, will form one large trian-
gle; andina /mxlar manner, if necessary, on the other side of
the diagoi#tl or main-line, a second triangle may be formed.

The survey must then be completed by forming smaller trian-
gles, on th sides of the former ; and measuring such lines as

02
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will enable you, to. obtam the fences of each enclosure, the
boundaries of rlvers, roads, lakes, &ec. &c.; and prove the
whole work.

Note 1,=If the estate be of a triangular form, three lines must be run, in
the most convenient m?mner, so as to form the largest triangle possible ; after
which, other lines must be measur€d, offsets taken, &c. &c.; so that all the
fences may be obtained, and the survey completed, as in Plate VIIIL

2.—When an estate is divided into two triangles, it is generally best to
finish one of them before you measurc any of the internal lines of the other,
as in Plate III. Sometimes, however, it is more convenient and expedistous
to rut. some lines in the second triangle before you have finished the first, as
in Plate X.

3.—Estates similar to those in Plates III. and VIII., are very easy to sur-
vey, as they contain no impediments ; but it is otherwise with estates like that
in Plate X., where the windings of rivers, roads, and fences, make it neces-
sary to run a great number of lines in order to obtain a correct plan of the
whole estate, and the truc area of every part,

4.—In extensive surveys, where two measurcrs are employed, it is best to
consider the estate as divided into two distinct parts by the diagonal or main-
line. EKach Surveyor may then take a part, and make usc of the diagonal as
his base-line ; and measure such other lines as arc necessary to complete that
part of the survey which he undertakes. By this means the lines of one Sur-
veyor do not become entangled with those of the other ; and the work is more
expeditiously and more correctly performed, than if both the Surveyors were
employed on the samne side of the main-line.

5.—It is sometimes advisable to divide a very large estate in the following
manner : Measure a line across the estate as near to the middle as convenient ;
and at right angles to this line, or nearly at right angles, measure another line,
through the middle of the cstate, These two lines being tied together by o
connecting line nzeasured from one to the other, will divide the estate into
four parts, ali of which may be measured separately by dividing them into
triangles as befoce directed ; and taking such Jimensions as are necessary to
complete the survey. ‘This mnethod is a very good one where three or four
Surveyors are employed i measuring a large lordship, of even where one
Surveyor only is employed 3 for the first two lines Leing considered as out-
houndaries, the estate may be measured in four separate parts; and yet the
whole will be so well connected by those lines, that it will be as easy to plan
as a small survey.
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6.—The method of surveying estates by dividing them into triangles, is

excmplified and illustrated by Plates ITI. VIII. and X., the last two of which

are actual surveys. The field-notes belonging to them are given in an en-
graven Ficld-Book ; and Plates IX. and XI. are the finished plans.
. h

7.—No notes are given to Plate I11. as they would have occupied tov many
pages of copperplate ; but the directions of all the lines may be easily ascer-
tained by the following particulars : The first, or main-line, leads from 4 1
to 4 83 the second line from + 8 to + 10; and the third from + 10 to +
L ;5 which three lines form the first large triangle. The fourth line extends
i:rom + 2to 4 155 and the fifth from + 15 to 4+ 8; which two lines and
part of the main-line form the sccond large triangle. The sixth line leads
from 4 9 to + 11 ; the seventh from 4 20 to + 6; the eighth from + 7
to + 22; the ninth from + 21 to 4 4; the tenth from + 24 to + 173 and
the eleventh from + 12 to + 23; which complcte the survey of the first
triangle. The twelfth line extends from + 5 to + 17; the thirteenth from
+ 25 to the main-line, southward of 4 3 ; the fourteenth from 4+ 1 to + 14;
the fiftecenth from + 1% o + 26 ; the sixteenth from + 27 to + 16 the
seventeenth from + 18 to + 28 5 and the eighteenth from + 28 10 + 193
which finish the whole survey.

8.—-The content of the estate may be found in the following manner:
Measure the lines upon the plan, and take the neccssary offsets, by a scale of
8 chains to an inch ; and enter the dimensions in a Ficld-Book. From the
dimensions thus obtained, draw a plan by u scalc of 2 chains to an inch ; then
straighten the fences as d*rected in Part IV. or Part V. 5 and measure diagonals,
perpendiculars, &c. from which compute the content of cach ficld. The
diagonals, perpendiculars, and contents may be entered in a Book of Castings,
similar to those belonging to Plates VIIL and X. ; and if you should not have
a scale of 8 chains to an inch, any other scalc will do just the same for

practice.

9.—Taking the dimensions, &e. as directed in the last note, will be found

of infinite service to the learner 3 as it will tend to make him very eapert in

entering the ficld-notes, laying down the lines, and casting the contents,

which arc no small acquisitions towurds becoming « co,mplutc Land-Sur-
)

veyor.
’ s

10.—At the particular request of several eminent Land-Surveyors, who
very much appriwe of this Work, I have dltered the method of cntering the
notes in tlee cngraven f'ield-Book. In the first edition, the notes weie en-
tered from the right towards the left ; in this edition they are entered from the
left towards the right. Both methods are practised by different Surveyors 3
but it «ppe;rs that the latter method is gaining ground.

Q

0o
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. 1l——Some Surveyors represent the crossings ‘of fences by lines drawn
across the right and lefi-hand columns of the Field-Book ; and others by
lines crossing the middle column. The Author prefers the latter method ;

_but every Sprveyor will, of course, follow that of which he most approves.

12.—Many Surveyars enter their notes in a book about four inches and
a half in breadth, and fourteen or il&een in length, when open ; and others
prefer a book about eight or nine inches long, and seven or eight inches
broad when open.  (See the description of the ¥ield-Book, Part IL. ; and also
the engraven Ficld-BookMelonging to Plates V1II. X. and XIL.)

METHOD IL

Measure a main-line as mnearly to one of the out-boun-
daries of the estate, as the curves in the hedges will permit;
noting the crossings of fences, and taking offsets as before
directed.

At a convenient distance, measure another a mam-lme parallel
or nearly parallel to the first line, so that .a number of fences
running in that direction may be obtained ; and from any two
stations in the first line, measure lines to some station in the
second main-line, thus forming a triangle ; so will a station in
the second main-line become determined or fixed.

From the first main-line to the second, or from the second to
the first, measure lines in order to obtain all the fences which
run in that direction. The remainder of the fences of the en-
closures contained between the first and second main-lines
being obtained by running lines in the most convenient man-
ner, you will _have completed the dimensions of a portion of the
estate, which may then be laid down. '

Parallel or nearly parallel to the second mam-lme, and at a
proper distance from it, measure a third ; anil proc\éed Mith the
internal lines as before, and you will obtain the dimensions of
another portion of the estate, which may also be laid down.

Carry on the sutvey in a similar manner, until you finish it.
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Note 1.—~This method js illustrated by Plate IV. which displays the chain-
lines and stations used in taking the survey. The field-notes are not given ;
but the following particulars exhibit the directions of all the lines: The first
main-linc leads from + 1 to 4+ 6; the second from + 6 to + 73 and the
third line, or sccond main-line, from + 7 to + 16. The fourih line exterids
from -i- 16 to + 1; the fifth or tie-line from + 16 to + 2; the sixth from
+ 2 to + 14; the seventh from + 17 to -+ 18 ; the éighth from + 12, through
+ 18, to + 3 ; the ninth from + 4 to4- 10 ; and the tenth line leads from
+ 8to + 53 thus all the fences between the first and second main-lines are
obtained. "

The eleventh line, or third main-line leads from + 19 to + 29 ; the twelfth
from + 29 to + 16 ; the thirteenth from + 29 to + 15 ; the fourtcenth from
+ 15 to + 28 ; the tifteenth from + 26 to + 13 ; the sixteenth from + 12 to
+ 25; the seventcenth from + 23 to + 11; the eightcenth from 4+ 30 to
+ 31 ; the nineteenth from + 9, through + 31, to + 22; and the twentieth
from + 7 to + 19, which complete the survey between the second and third
main-lines.

The twenty-first line, or fourth main-line, extends from + 32 to + 40; the
tnenty-second ‘rom + 40 to + 29 ; the twenty-third from + 40 to 4 28 ; the
twenty-fourth from + 28 to + 383 the twenty-fifth from + 37 to 4 27 ; the
twenty-sixth from + 34 to + 36 ; the twenty-scventh from + 35 to + 23; the
twenty-eighth from + 34 to + 21 ; the twenty-ninth from + 20 to + 23 the
thirtieth from + 32 to 4+ 19, which finish the whole estate.

2.—In order to practise thg learner, a Field-Book may be formmed, and the
content of the estate found in the sa@me manner as directed in Note 8,
Method 1. «

3.—Some writers on Surveying instruct their pupils to measure main-lines
through the estatc to be surveyed ; and upon these, by the help of a cross, to
crect perpendiculars to the opposite angles, and curved fences; and upon
these perpendiculars, again, if necessary, to erect other perpendiculars 3 thus
dividing the whole estate into right-angled triangles and trapezoids.

The method here described is extremely tedious, as many of the perpen-
iculars will be 12 or 15 chains in length, when the ficlds are large ; and
where the fences are much curved, it becomes ahmost impracticable, in con-
sequence of the great number of offscts or perpendiculars that must be taken,
in order to obtain a corrcct plan of the estate. '

Besides, when the fence to which perpendiculars must be’ erected, is at a
considcrable distance fromche base-linc, it will be nccessiry for an assistant
to walk along, by the fence, in order to point out to the Surveyor, the angles
and curves to which offsets ought to be taken : and if there be a crooked fence
on eac side of the base-line, two extra helpers will be necessary, if the Sur-
\eyor intends to perform his work with expedition. Hence we sce that this,
process of measuring, not only subjects the Surveyor to a great deal of cxtra
lrouble,’lmt also o a very considerable, uunecessary expense.

o4
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This met}nod I hav; never followed in measuring estates ; neither have I
eyer seen it followed by any experienced Surveyor. On the contrary, all with
whom T am acquainted, cousider it quite preposterous.

METHOD II1.

An estate of four zides may frequently be conveniently sur-
veyed as follows: Measure forr lines in such a manner that
offsets or insets may be taken to the four out-boundaries of the
estate; and tie the first and fourth lines together by a diagonal
or tie-line measured from one to the other, at thc distance of
five, six, or more chains from the angular point, according to
extent of the survey ; thus you will be enabled to lay down the
first four lines, and also the out-boundaries of the estate.

Next proceed to obtain the internal fences, by measuring lines

«in the most convenient manner ; some of which must be run
from the first to the third, or from the second to the fourth line,
or in some other proper direction, so that they ‘may become
proofs and fast-lines, into which other lines may be run with
propriety.

In thus proceeding, it is evident that a great deal will always
depend upon the dexterity and ingenuity of the Surveyor, as
no directions can be given thay will suit every particular case to
be met with in practice.

Note.—This method of surveying an estate, 1» exemphfied by Plate XII.
the ficld-notes of which are contained in the engraven Ficld-Buuk, given with
this Work. It is also illustrated in my Mensuration, by Plate I1L. which js
the plan of an estate lying in the Township of Farnley, in the Parish of Leuds.
With this plan there is likewise given an cngraven Ficld-Book, and alse a
book of dimensions, castings, and aveas.

METHOD 1V.

The method which I here intend to describe, is a compound
of all the foregoing methods of surveying with the chain ; for as
there are never two estates to be met with which are exactly
alike, sometimes one method claims the preference, and some-
times another ; but a skilful Surveyor will always adop. that
by which he can take his dimensions and proofs with the
greatest accuracy, by the fewest lines.



Pat V.) LAND-SURVEYING. 201

If an estate be in the form of an irregular, polygon of five,
six, or more sides, and the fences very crooked, such ‘an estate
may generally be most easily surveyed by dividing it into tri-
angles, asin Method L ; but if many of the fences af the dif
ferent enclosures run a considerable way in the same direction,
and the fields in general pretty neat trapeziut, it is commonly
more eligible to proceed as directed in Method I

Sometimes an estate varies so much in its shape, that all the
methods before described may be used with propriety and ad-
vantage; and it frequently happens that an ingenious Sur-
veyor adopts methods, in particular cases, entirely new to him-
self; care, however, must always be taken to make ong line
depend upon another, throughout the whole survey, so that
when yon come to lay it down, you may find no lines whose
positions are undetermined.

Nole l.--Whnt.vver method of surveying °is adopted, the field-notes must
be entered 1n a similar manner to those given in the engraven Fieid-Book.
Nome Surveyors place the letter 8, against straight fences, in the Ficld-Book,
to distinguish them from those that are crooked 5 but they may be very well
denoted by drawing straight, or crooked lincs, as the case requires.

2.—The estates given in this .Wnrk, as examples, are not very cxtensive,
m consequence of the serious expense that®attends large plates, and the great
inconvenience of folding %hem in books 3 but it may be remarked, that the
foregoing methods ol surveying are applicable to estates of all sizes; even to
those of many thousand acres.

MISCELLANEOUS INSTRUCTIONS.

1. WHEN you have an estate to survey, never begin your
work too hastily. Walk over the estate ; examine i minutely ;
and observe by which of the foregoing methods iy can be most
casily measured. Next determine upon thit point at which it
will be most, convenient to begih; and never omit to take
the range of the fist line with a compass. If you do, it will
be impossible for you to lay it down, in its true position, upon
the plan._
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2. In measurilig your main, or any other chain-line, put down
stations at every place to which you apprehend it may be ne-
cessary to run lines, in order to complete the survey.

3. You may sometimes put down a station, whether you see
any particular use for it or not; because it may become ser-
viceable in correcting an error, should one be committed ; and,
if it be not used, it will be immaterial.

4. In measuring your internal lines, it will give you the least
trouble to run them {rom one station to another, if you can make
it convenient ; if not, you must run them from, and continue
them to some chain-line, and measure the distance upon that
line, to the nearest station, which may be entered in the field-
book, thus ; run upon 1 line, 30 links S. of 4 1, &ec.

5. The place where you run upon, or cross a chain-line, may
be easily ascertained by setting up poles at two of the nearest
stations in that line ; the crossing will be at the place where
you are in a direct line with these poles, which “may be repre-
sented by marks cut in the ground, pointing out the directions
of the lines.

6. In ranging the poles, there must be one fixed at the station
from which you intend to depart, an.l another at the place to-

pard which you direct your line, if there be no natural mark,
as a tree, the corner of a house, &c. Theh, in a straight line
with these marks, put down poles at the distance of 4, G, or 10
chains from each other, accordingly as impediments may render
them necessary.

7. When you are measuring a line across a valley, you must
proceed forward until you are likely to lose sight of the station
to which you are going; then, let your assistant take a pole to
the other side of the valley, and direct him to place it exactly
in the line which you are measuring, so as to be seen from the
bottom of the ‘;alley ; to this you may continue your line, and
thence to the'end. '

8. When the stations between which you wish to run a line,
are so far distant that you cannot see from one of them to the
other, or when your view is obstructed by an elevationvetween
them, you must then, accompanied by your assistant, go to the
place whence you can distinctly sce both ; and turning face to
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face, at a little distance, direct each other to 'the right or left,
until you are both in a right line with the stations; then, one
of you putting down a pole, the line will be correctly found.
If the line, however, be so long, that you cannot péssibly find
it by the above methods, it must be ranggd at random ; but,
in this case, you should be extremely careful that your pole-
ranger keeps one pole in a direct line with another, which he
may accurately effect by always having, at least, two behind
him. ’

© 9. In measuring a line which passes over a hill, you must
attend to the directions given in Part IV. in the Method of
measuring Hilly Ground ; but you will not always find’ your
lines to meet correctly, in surveying mountainous estates.

10. When a river runs through the estate, it will be necessary
to continue some of your lines across the river, in order to tie
the whole suryey together.

11. Rivers, large brooks, public roads, and common sewers,
should not be included in the area, but only delincated upon
the plan. If however, their areas be required, they should be
given separately.

12. Marshes, bogs, heaths, rocks, &c. belonging to the estate,
should be distinctly represented upon the plan ; and their mea-
surements separately returned.

13. You will generally have an opportunity of representing
some part of each hedge in your field-book ; and you may de-
note on which side of the ditch the fence stands, by drawing
a small bush, or by specifying it in writing.

14. In surveying estates, the crossings of fences must be
taken at the outer extremities of the ditches, and not at the roots
of the quickwood ; because the ditch, and not the fence, is the
division line between adjoining fields ; but in measuring enclo-
sures which are separated by walls, the case is generally dif-
ferent, as the walls mos¢ commonly form the linés of division.
It may also be observed, that the ground upon which a wall
stands must be mgasured with the field to which the fence be-
I«m.gs, and as walls are generally broader at the bottom than
at the top, it is necessary to attend to this circumstance in
taking ¢the dimensions.
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15. When the Surveyor finds it convenjent, he may put down
stations at the outer extremities of the ditches ; and in planning,
these stations will, of course, fall upon the black lines, because
they always represent the boundaries between adjoining fields.
This accounts for several of the stations appearing on the black
lines, of the rough plans, in Plate VIII X. and XII.

16. In taking a survey, you must enter in your field-book
the name of each field, or of its proprietor or occupier; or you
may make such remayks, as will enable you to distingnish the
fields from each other, &c. and after the plan is drawn, acquire,
from persons acquainted with the estate, every necessary addi-
tional information.

17. When hedges obstruct your sight, in running the lines,
it will be necessary to cut down part of their tops, in order to
see the poles.

18. If it should happen that you measure a line for which
you have no particular use, it will serve as an additional proot':
it is evident that you had better measure too many lines than
too few.

19. In taking a survey, you ought to observe to whom the
adjoining ground belongs; and specify the same upon the
plan.

20. Some of our Practical Surveyors use only nine arrows.
When the leader has advanced ten chains, the follower goes up
to him, and places his foot or offset-staft’ at the end of the chain,
instead of the tenth arrow ; but in this method I do not per-
ceive any particular advantage.

GENERAL RULES FOR PLANNING LARGE SURVEYS.
Tue method of laying down a large survey, from the field-
book, may easily be acquired by practice; but as the least ap-
pearance of difficulty generally discourages a learnét, -it is pre-
sumed that the following directions may be found acceptible.
Having provided a shecet of drawing-paper of a proper size,
trace with a pencil, a meridian, or north and south line, in such
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a manner that your first station may be in some convenient point
in this line. Then, from your first station, draw your first or
main-line, making its proper angle with the meridian line,
which you may then take out with Indian rubber. »

Next, take separately in your compasses, your second and
third lines, or any two more convenient ones} forming a triangle
with the main-line ; and placing one foot of your compasses in
the proper centres respectively, describe arcs intersecting each
other. Thus will you have three points, from which to form
a triangle.

In the same manner proceed with each triangle formed upon
the main-line, (or upon any other line,) proving your wcek as
you advance, until all the triangles are laid down; and if you
find all your lines correctly meet, it will be an infallible proof
of the accuracy of the work.

The chain-lines being thus laid down, next prick off the
crossings of fénces, and draw lines in their proper situations,
from one crossing to another, to represent the straight fences.

The curved fences must be formed by laying down the offsets,
as already directed.

When the whole survey is planned, all the fences must be
drawn with Indian ink, the chain-lines and offsets dotted, and
the stations, gates, Stiles, &c. marked in their proper places:
the sheet will then represent what is called a ¢ Rough Plan.”

Note 1.—When a fence represents a chain-line, it must not be dotted.

2.—1'ractical Surveyors ncver dot their chain-lines or offsets, but only
mark thoir stations upon the plan ; but it is more satisfactory to a learner, to
be able to see all his chain-lines at a single view.

3.—In taking a very large survey, it is necessary that the work be laid
down, and proved cvery night ; for if an error be commitzed. and the survey
continued two or three days before it be discovered, the detectidn, in the ficld,
will probably be attended with a great deal of trouble, ®

L]
4.—In laying dowh large surveys, it sopetimes happens that one sheet of
paper will ngt dmtnin. the whole ; in this case, two or more, must be pasted
togcthere

5.—~When you have to lay down a line exceeding the length of your scale,
draw a liffe with your pencil, in some convenicnt place upon the plan ; and
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upon it, at two or more operations, prick off the distance in question, which
you may then take in your compasses.

6.—* Beam compasses, which are very useful in drawing large circles,
taking great rxtents, &c. consist of a long straight beam or bar, carrying two
brass cursors ; onc of them fixed at one end, the other sliding along the beam,
with a screw to fasten if on occasionally. To the cursors may be screwed
points of any kind, as of stecl, pencils, &c. To the fixed cursor is sometimes
applied an adjusting or micrometer screw, by which an extent may be obtained
to 8 very great nicety.”’—See Hutton’s Mathematical Dictionary, I. 315.

DIRECTIONS FOR PLANNING
THE ESTATE IN PLATE VIII. FROM THE DIMEN-
SIONS IN THE ENGRAVEN FIELD-BOOK.

It appears by the first page of the field-book, that the range
of the first line is N. N. W. ; and by referring to the compass,
Plate I. we find that the angle which this line makes with the
meridian line, is 22° 30'.

By Prob. 23, Part 1. lay down a.line making an angle of
220 30" with the meridian line ; and by a scale of four chains
to an inch, prick off 2802 links, from cross or station (4) 1, to
+ 3; and you will thus have part of the first line.

Now, as the third line could not be run to 4 1, in conse-
quence of a large quickwood hedge intervening too far to be
cut down ; it was necessary to produce the first line 30 links
southward, in order that the first three lines might form a trian-
gle; consequently, the first line must be continued 30 links
southward from + 1, in laying down the plan; and this con~
tinuation completes the first line.

Take the second line, 3075 links, in your compasses, and
with one foot ia 4 3, describe an arcy and with 3270 links,
the third line in your compasses, and one fopt in a point 30
links south of + 1, describe another arc, intersecting the former
in 4~ 6; join these three points by drawing lines from 4  to
+ 6, and from 4 6 to the above-named point; and you will
thus form the triangle 1, 3, 6. -
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Next, prick off stations 2, 4, 5, 7, and 8 s and lay your
plotting-scale from 4- 2 to 4- 8, and if it measure 1046, as in
the field-book, line six, you have good reason to conclude that
your dimensions are thus far correctly taken and laid down. ,

Also, mark off 4- 10, try its distance from - 4; likewise
examine the distance from 4 5 to 4 7; and if you find both
these lines the same as in the field-book, your survey is evi-
dently correct.

With the fourth line, 257, in your compasses, and one foot
in <+ 1, describe an arc; and with the fifth line, 1004, as a
radius, and 4 2, as a centre, make another arc cutting the
former in 4+ 9; hence you have three points by which to form
the triangle 1, 9, 2

Lastly, complete the rough plan by pricking off, and drawing
all the straight fences ; laying down the offsets; making the
gates ; numbering the fields, &c. &c. as in the Plate.

DIRECTIONS FOR PLANNING
THE ESTATE IN PLATE X. FROM THE DIMENSIONS
IN THE.ENGRAVEN FJELD-BOOK.

WE find from the fourth page of the ficld-book, that the first
line ranges W. b. N. } W., making an angle with the meridian
line, 840 221"

By Prob. 23, Part I. draw a line, making an angle of 84° 221/
with the meridian line; and by a scale of four chains to an
inch, prick off 5445 links, from 4 1 to 4 12; a.nd you will
thus obtain the first line ; upon which prick off stations 2, 3,

6,7,8,9 10, and 11. .

Wlth 900, part off the third line, in your compasses, and 4- 1,
as a centre, describe an arc; and with (25, the fourth line,
as a radius, angl Ot.le foot in -4 2,’intersect the former arc in
-+ 2% From 4 2 draw a line to 4 22; and from 4 1,
through 4 22, draw the third line, equal to 1360, and you
will obtaip + 23.
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With the secoyd line, 3790, in your compasses, and + 12,
as a centre, describe an arc; and with 925, part of the fifth
line, as a radius, and 4 23, as a centre, describe another arc,
«cutting the former in 4- 21. From 4 23, through 4 21, draw
a line equal to 2090, and you will thus obtain the fifth line, and
also stations 24, 25¢ and 26. “« *

Draw a line from 4 12é0 4 21, and you will have the
second line ; and also stations 13, 14, 15, 16, 17, 18, 19, and
20 ; and draw anothgr from 4 26, to a point in the first line,
295 W. of + 10; and you will obtain the sixth line; and like~
wise stations 27 and 28.

Wijth 2325, the twenty-sixth line, in your compasses, and 4 3
as a centre, describe an arc ; and with 1210, part of the twenty-
seventh line, as a radius, and one foot on the first line, 150,
W. of 4 7, describe anothér arc, cutting the former in + 33.
Draw a line from + 3 to 4 33 ; and from 4 33, through the
intersection of the first line, draw the twenty-seventh line, equal
to 2040, and you will obtain 4 43.

Next, with 446, the seventh line, in your compasses, and 4
12, as a centre, describe an arc ; and with 2528, the eighth line,
as a radius, and < 33, as a centre, describe another arc, cutting
the former in 4 20. Draw lines from 4 12 to 4 29, and
from 4 29 to + 33, and you will obtain. stations 80, 31, and
32 ; and also draw the ninth line from 4 32, through 4 8, and
<+ 16, to 4+ 27, and you will have stations 34, 35, 36, and 37.

Join stations 11 and 13, and you will obtain the 10th line;
28 and 30, and you will have the 11th line; 87 and 18, and
you will obtain the 12th line; 19 and 25, and you will have
the 13th line ; 38 and 20, and you will obtain the 14th line;
20 and 39, apd you will have the 15th line ; 24 and 39, and you
will obtain the 16th line; 39 and 19, and you will have the
17th line; ,17 and 27, and you will obtain the 18th line.

From + 31, through + 9, draw the 20th line, equal to 1175,
and you will obtain«stations 40 and 41; join 36 and 40, and
you will have the 19th line; and from 4 41, ghrough + 34,
draw a line to a point in the 1st line, 72 E. of 47, and you
will obtain the 21st line. .

Draw a line from 4 35 to 4 43, and you will have + 42,
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and the 23rd line; and join 4 42 and 36, and you will
obtain the 22nd line. Draw a line 4 23 to the first line,
115 E. of 4 5, and you will obtain 4 45, and the 29th line;
from 4~ 43 to - 45, and you will have -} 44, and the 24th
line; from 4 3 to 4- 45, and you will obtain the 25th line. *

Ldstly, complete the rough plan, by pnckmg off, and drawing
all the straight fences; laying dgwn the offsets ; making the
gates ; forming the Bases of buildings; shading the river;
numbering the fields ; &c. &c.-as in the Plate.

L]

" Note 1.—Hot-pressed drawing-paper is best for plans, because its surface
is very smooth ; consequently, fine lines may be drawn upon it. Parchment
and vellum are more durable than paper ; hence they arc generally uged for
planning cstates belonging to gentlemen who arc desirous that the plans may
be handed down to their posterity. Vellum excceds parchment in durability 3
and it may be necessary to remark, that when cither of them is used for plan-
ning, it must first be rubbed with clean flanncl dipped in the best Paris
whiting. This operation clears its surface from grease ; and fucilitates the
movements of the pen.

2.—In damp wecather, paper expands, and in dry weather, it contracts ;
consequently, if a plan be drawn when the paper is in a moist state, and the
content be not found till after it has bocome perfectly dry, the diazgonals and
perpendiculars will measure too little, and will of course give the area too
little also 3 bnt if the pla'n he drawn when the paper is dry, and the area be
found after it has expanded by a change in the atmosphcre, the diagunals
and perpendiculars will measure too much, and will consequently give the
area too much likewise. Hence the necessity of having the paper in the same
statc of temperature when you find the area, that it was in when you laid
down the chain-lines, offsets, &c.

3.—The most expeditious method of laying down crooked fences, is by
mcans of an offset-scale, which must be used with the plotting-scale in the
following manner : Lay one edge of the plotting-scale close My the base-line,
and bring the end of the offset-scale in contact with the edge of the plotting-
scale, so that the edges of the scales may form a right-atgle} then by the
edge of the offset-scale, prick .oﬂ', in its proper situation, the first offset, with
a pencil fincly pointed. Keep the plotting-scale firm, and slide the offset-scale
to the place of the nex{ perpendicular, witich prick off as before ; and thus
proceed until all Whe offsets are finished.
- - g

4.—Brookman and Langdon’s prepared lead pencils, of different degrees
of hardnegs, for the use of Engineers, Architects, Land-Surveyors, and Artisty,

. »
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are now in high repute among Draftsmen. The pencils marked H. H. very
hard, and H, not quite so hard, are well adapted for the use of Land-Sur-
veyors ; as they bear pointing better than any other, and produce much finer
lines.

TO COMPUTE THE CONTENTS. .

Arrer the whole survey is- laid down, Practical Surveyors
straighten the crooked fences of each field, as directed in Part
IV.; and then divideshe fields into trapeziums and triangles,
and take such dimensions, by the scale, as are necessary to find -
the separate area of each field. They then collect all the areas
into ore sum ; afterward find the area of the whole survey, as
if it were a single field, and if it appears to be equal, or nearly
equal, to the sum of the separate areas, previously found, they
justly infer that their survey is correct.

Note 1.—Those who do not approve of finding the arca by’ the method of
casting, mauy make use of the offscts taken in the survey, where convenient ;
and if more be wanted, they may be measured by the scale ;3 for in measuring
a number of small parts by it, some will probably be taken a little too large,
and others a little too small, so that, in the end, they will nearly counter-
balance each other. -

2.—TIrugtical Surveyors generally lay dowa their lin s by a scale of 4 chains
to an inch, when their surveys are very large; and in computing the contents,
they measure the biscs aud diagonals by the same seale, but the perpendi-
cular: by a scale of 2 chains to an inch§ cunsequently, the produet of the hase
and perpendicular of a triangle, will be its arca.  To treat small surveys, in a
similar mauner, by a scale ol 2 chains, and of 1 chain to an inch, must, of
course, b very corrct.

3.—When the survey is not very large, the content of each field may he
set down in somewonvenient place upon the plan.  In other cases, it may he
entered within the ficld itsell.  Some gentlemen, however, prefer having the
arcas of their esfates given in a book of particulars, containing numbers, or
letters of reference, corresponding to those upen the plan.

4.—As some Surveyors prefer a parallel ruler to a lantern-horn, or a bow of
whale-bone and silk, for reducing crooked fences to straight oncs, I have in
the following Problems, given the method of using that instrumdnt, i1 ide.s
that this work may mect the approbation of all classes of scicntific readers ;
and be rendered ag useful and pra'ctical as possible.



- Part V.) LAND-SURVEYING. 211

5.—~When there are no dimensions given in the following Problems, the
ﬁgures may be measured by a scale, and then laid down in the learner’s book ;
after which, the operations by the parallel ruler may be performed. Or, for
practice, figures may be made at pleasure ; and the necessary equalising lines
drawn, according to the subsequent directions. L4 .

THE USE OF THE PARALLEL RULER
IN REDUCING CROOKED FENCES TO STRAIGHT
ONES, IN ORDER TO FIND THE AREAS OF
FIELDS BY THE METHOD OF CASTING.

PROBLEM 1.

To dramw « r;'ght Line A D, from the Point A, through the Line
B C, so that the Quantities on each Side of the Linc A D,
may he equal.

"l
S —{ D
ST o
/ h - F___ —
/ ] ‘/,/ “\
l / /’—/ \\
T . e N

Draw, with your pencil, a temporary line € E; at pleasure ;
then your ruler being ¢losed, lay it from C to A*; hold the side,
that is next to you, fast; open the other to B; make a mark
with your pgncll upon the temporary line C E, where the edge
*oF'the ruler cuts’that line, as at D; draw a line from A to D,
and the quantities on each side of this line will be equal ; that
is, the't.nnngle A B F will be equal to the triangle C D F.

re
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DEMONSTRATION.

Draw the line A C, and also the line B D, which is evidently
parallel to A C; then by Theo. 6, Part I. the triangle A B C
is equal to the triangle A C D ; take away the triangle A C F,
which is common to both, and *here remains the triangle A B F
equal to the triangle C D F.

Notr 1.—The solutions of all the following Problems are founded upon the
foregoing demonstration,

2.—If it had been required to draw the cqualising line from the angle
C, t.hrou'gh the line A B, the temporary line must have been made from the
angle A.

3.—All the operations must be performed with the utmost care’and accu-
racy ; and if, at any time, the ruler be suffered to slip, the work must be
repeated, or it will not be correct.

4.—When an error has been commiited, it may frequently be discovered
by the eye, after the equalising line is drawn.

PROBLEM 1I.
Let the irregular figure A B C D E A represent an Offset taken
in surveying a Field ; it is required lo draw a right Line from

the Angle A, so as lo reduce the Figure to a righl-angled
Triangle.

l

ﬁ\\\"\n ><

n * A

Produce the perpendicular B C, for a temporary line.
Lay your ruler from C to E; bring it down in a parallel
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position to D; and make a mark upon the line B C, where
the edge of the ruler intersects that line, as at m.

Lay your ruler from m to A; move it in a parallel direction
to E ; and make a mark upon the line B C, close by® the edges,
of the ruler, as at F. '

Draw a line from A to F; and the triangle A BF will be
equal to the irregular figure A B € D E A; hence the area
may be found by multiplying the base A B, by half the per-
pendicular B F. .

Note 1.—In practical operations, the equalising and temporary lines must
be made with a pencil finely pointed; and effaced with Indian rubber, after
the area is found. ‘

2.—1If perpendiculars he let fall from the angles E and D, upon the base
A B the necessary dimensions taken by a scale ; and the area of the irregular
figare A B C D K A obtained by the rules for triangles and trapezoids, it will
be found equal to thg area of the right-angled triangle A B I¥ ; great care, how-
ever, must be uscd to make the lines very fine, and to take the dimensivns of
ali the figures with the utmost accuracy.

PROBLEM II1.

Tt is vequired to veduce the Offsel 1, 2, 8, 4, 5, lo a right-angled
Triangle, by drawing an equalising Line from the fifth Augle
through the irregular Fences.

?

—3

1

wr

[
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Perpendicularly to the base, and from .the first nngle, drav /
a temporary line.

Lay your ruler from the first to the third angle; move it in
@ parallel position to the second angle; and mark the tempo-
rary line at number 1.

Lay your ruler from number 1, to the fourth angle, brmg it
down in a parallel direction ¢o the third angle; and mark the
temporary line at number 2.

Lay the ruler frorp number 2, to the fifth angle; move it
parallel to the fourth angle; and mark the temporary line at
number 3.

Dyaw a line from the fifth angle to number $; and 5, 1, 3
will be the right-angled triangle required ; hence the arca of
the irregular offset may be found by multiplying the base 1, 5,
by half the perpendicular 1, 3.

PROBLEM IV.

1t is required to lay down a right-line Offsel, from the Sollowing
Dimensions ; to reduce il to a Scalene Triangle by the Parallel

Ruler ; and to find its Arca both by the Method of Offsets and
Casling.

AL
' 1500 0
H:' 1100 300 K
F | 800 100 G
D ‘ 500 200 E
B 100 150 C
: 000 0
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C

-

B

A

Having laid down the figure; produce the side A C, at
pleasure, for a temporary line. .

Lay the ruler from the first angle A, to the third angle E;
move it parallel to the second angle C ; and mark the temporary
line at 1, which, in this case, is at the second angle, because the®
side A C, is the temporary line. |

Lay the ruler from 1, to the fourth ahgle G ; move it parallel
to the third angle E ; and mark the temporary line at 2,

Lay the ruler from 2, to the fifth angle K; move it parallel
to the fourth angle G ; and mark the temporary line at 3.

Lay the ruler from 3, to the sixth angle L ; move it parallel
to the fifth angle K ; and wark®the temporary line at 1.

Draw a line frdn the sixth angle L, to number 4 (M); and
A L M will be the scalene triangle required.

Compulation of the Area by Offsels.

Here 150 x 100 = 15000, twice the arca of the triangle
ABC; 150 4 200 x 400 = 350 x 400 == 110000, twice
the area of the trapezoid BD K C; 200 + 100 x 300 = 309
X 300 = §0000, twice the area of the trapezoid D F G E;
100 4 300 x 300 =2 400 X 300 = 120000, twice the arca of
the trapezoid ¥ H K G ; and 460 x 300 = 120000, twice the
area of the triangle H L K ; then 15000 +- 140000 + 90000

?120000 + 120000 = 485000, twice the area of the whole
offset ; and 485000 =~ 2 == 242500 square links = 2a. 1r. 28¢.

the 4rea‘required.
. .4
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) I
Compuiation of the Area by Casting. -

From the angle M, let fall the perpendicular M N, which you
323 x 1500 _ 484500
Q - 9 =

~ ~

[
will find to measure 323 links ; then

242250 square linkse= 2a. 1r. 27.06p. the area required ; which
differs only four-tenths of a~perch from the area found by
offsets.

PROBLEM V.

Lay donn « curve-line Offset from the following Dimensivns ; re-
duce it lo a right-angled Triangle by the Parallel Ruler ; and
Jind its Area both by equidistant Ordinates and Casting.

AN

0 1200
M 190 1000 L
K 260 800 H
G 270 600 . F
E 250 490 D
C 180 200 B

0 000
From A, go E:

\

31
1 //

A B D F H. 'L. N

Having laid down the figure, erect the jerpendiculars A P,
for a temporary line.  ° .

v/
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Lay the ruler from A to E ; move it parallel to C ; and mark
the temporary line at 1.
Lay the ruler from 1 to G ; move it parallel to E ; and mark

the temporary line at 2. . .
Lay the ruler from 2 to K ; move it parallel to G ; and maik’
the temporary line at 3. .

Lay the ruler from 3 to M » move it parallel to K; and
mark the temporary line at 4.

Lay the ruler from 4 to N ; move it pagallel to M ; and mark
‘the temporary line at 5.

Draw a line from N to 5 (P); and N A P, will be the right-
angled triangle required. .

Compulation of the Arca by equidistant Ordinates. See Prob. 9,
Part I11.

Here the sum of the first and last ordinates is nothing ; (180
+ 270 -} 190) X 4 = 640 X 4 = 25060, four times the sum of
the even ordinates ; and (250 4+ 260) x 2 = 510 x 2 = 1020,
2560 4 1020 x 200

3

twice the sum of the odd, ordinates ; then
.

3580 x 200 1H000
= i—?l——z-{-%——"" 23806066 square links = 2a. 1r. 21.8p.

the area required.

Compueltation of the Area by Casling.

Measure the perpendicular A I, which you will find to be

398 x 1200 477600 ’
398 links ; then 9 t = 770 = 238800 square links =

- . . . » A
2. 1R, 22p. the area required ; which differs only two-tenths
of a perch from that fosnd by equidistant ordinates.

Note.—~When a cutve-line oflset is to 'be reduced toa triangle by the parallcl
m‘;'.r,&cmnpetcﬁt nuamber of points must be assumed in the curve, to denote
angless These points must be taken at such distances from each other, that
a right linc drawn between any two adjacent pointy, would sewrly coincide
with (he'eurve.
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PROBLEM VI.

1t is required to reduce the foilaming curve-line Offsel to o right-
angled Triangle by the Parallel Ruler.

Erect a perpendicular at one end cf the base for a temporary
line; and assume a competent number of points in the curve,
to denote angles.

Lay the ruler from 1 to 3; move it parallel to 2 ; and mark
the temporary line at 1.

Lay the ruler from 1 to 4 ; move it parallel to 3; and mark
the temporary line at 2.

Lay the ruler from 2 to 5 ; move it parallel to 4; and mark
the temporary line at 3,

Lay the ruler from 3 to 6 ; move it parallel to 5; and mark

¢ the temporaxy line at 4.

Lay the ruler from 4 to 7; move it parallel to 6; and mark
the temporary line at 5. :

Lay the ruler from 5 to 8: move it parallel to 7; and mark
the temporary line at 6. « T

Draw a line from 8 to 6 ; and 8, 1, 6, js the triangle rcqu‘;'ed,
hence the area of the irregular offset may be found by multi-
plying the base 1, 8, by half the perpendicular 1; 6. ,
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PROBLEM VII . .

Itis required to reduce the irrcqular Figuse A BCD E F G
H K, to a Triangle, bysthe Parallel Ruler.

Sy

e
3B

Produce the base A B, both ways, at pleasure, for a tem-
porary line.
Lay the ruler from A to H; move it parallel to K ; and
mark the temporary line at 1..
Lay the ruler from 1 to G ; move it parallel to H ; and mark
the temporary line at 2. .
Lay the ruler from 2 to F ; move it parallel to G ; and mark
the temporary line at 3. 't
Draw a line from B to 3; and it will be a’side of the re-
quired triangle. .
AcalN, lay the ruler from B to D ; move it parallel to C;
“GnidMmark the temporary line at 1.
Lay the ruler from 1 to E; move it parallel to D ; and mark
the temporary line at 2.



220 LAND-SURVEYING. (Part V.,

Lay the ruler from 2 to F; move it parallel to £ ; and mark
the temporary line at 3.

Draw a line from F to 3; and 3 F 3 will be the triangle
required ; hence the area of the irregular figare ABCD EF
G H K, may be found by multiplying the base 3, 3, by half
the perpendicular F m.

Note.~The method of reducing fields of four or five sides, to triangles of
¢qual areas, may be scen in Problems 16 and 17, Part L.

PROBLEM VIII.

1t is required to reduce the irregular Figure ABCDE F G
H K L M N, to a Triangle, by the Parallel Ruler.

Draw the temporary line 1, 2, to touch the angle A.
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Lay the ruler from A to C; move it parallel to B ; and mark
the temporary line at 1.

Lay the ruler from 1 to D ; move it parallel to C ; and mark
the temporary line at 2. .

Lay the ruler from 2 to I ; move it parallel to D ; and mark-
the temporary line at 8. s

Draw a line from E to 3; and produce it at pleasure, for a
temporary line.

Lay the ruler from 3 to M ; move it parallel to N ; and mark
the temporary line at a.

Lay the ruler from a to L ; move it parallel to M ; and mark
the temporary line at n.

Lay the ruler from n to K ; move it parallel to L ; and mark
the temporary line at m.

Draw a line from m to K; and produce it at pleasure, for a
temporary line,

Lay the ruler, from K to G ; move it parallel to H ; and mark
the temporary line at 1..

Lay the ruler from 1 to F ; move it parallel to G ; and mark
the temporary line at 2.

Lay the ruler from 2 to E ; move it parallel to F ; and mark
the temporary lineat 3. °

Draw a ling from I} to 3; and E 3 m, will be the triangle
required ; hence the area of the irregular figure ABCD E F
G HK L M N, may be found by multiplying the base E m by
half the perpendicular 3 x.
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PROBLEM IX.

“« [

It is required to reduce the irregular Figure ABCDEFG
H K L M, to a Trapezium, by the Parallel Ruler.

- { .'il'.ll‘ll

B 1 A2

Produce the line A B, at pleasure, for a temporary line.
Lay the ruler from A to L ; move it parallel to M ; and mark

the temporary line at 1.

Lay the ruler from 1 to K; move it parallel to L ; and mark
the temporary line at 2.

Draw a line from 2 to K ; and produce it at pleasure, for a

temporary line.

Lay the vuler from K to G; move it parallel to H; and
mark the temporary line at 3.

Lay the ruler from 3 to F ; move it parallel to G ; and mark
the temporary line at 4.

Lay the ruler from 4 to E; move it parallel te F ; and mark
the temporary line at 5.

Draw a line from 5 t6 E; and produce it at pleasure, for
temporary line.
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Lay the ruler from E to C; move it parallel to D ; and mark
the temporary line at 6.

Lay the ruler from 6 to B ; move it parallel to C; and mark
the temporary line at 7.

Draw a line from 7 to B; and B, 7, 5, 2, will be the tl'ﬂs
peziuta required ; hence the area of the irregular figure A B C
DEF G HK L M, may be found by multiplying the diagonal
B 5, by half the sum of the two perpendlcuhrs 7mand 2 n.

PROBLEM X.

1t is required to reduce the irregular Figure ABCD EF G H
K LMN PR, to a Trapezium, by the Paraller Ruler.

g 9 7
. ,.I ';'
I M 6
sl
R
* A

Continue A R, for a temporary line.

Lay the ruler frdm A to C; move it parallel to B ; and mark
th: iempordry line'at 1.

Lay the ruler from 1 to D ; move it parallel to C ; and mark
the temporary line at 2.
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Draw a line from D to 2; and produce it at pleasure, for a
temporary line.

Lay the ruler from 2 to P'; move it parallel to R ; and mark
the temporary line at 3.

Lay the ruler from 3 to N'; move it parallel to P; and mark
the temporary line at 4. '

Draw a line from 4 to N; and produce it at pleasure, for a
temporary line.

Lay the ruler from N to L; move it parallel to M; and
mark the temporary line at 5.

Lay the ruler from 5 to K ; move it parallel to L ; and mark
the temporary line at 6.

Lay the ruler from 6 to H ; move it parallel to K ; and mark
the temporary line at 7.

Draw a line from 7 to H; and produce it at pleasure, for a
temporary line.

Lay the ruler from.H to F ; move it parallel to,G ; and mark
the temporary line at 8.

Lay the ruler from 8 to E ; move it parallel to F'; and mark
the temporary line at 9.

Lay the ruler from 9 to D ; move it parallel to E ; and mark
the temporary line at T.

Draw the line D T; and D T 7, 4, will be the trapezium
required ; hence the area of the irregular figure may be found
by multiplying the diagonal D 7, by half the sum of the two
perpendiculars T m and 4 n.
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PROBLEM XI. o .

1t i required {o draw an equalising Line, by the Parallel Ruler,
through the irregulur Fences A B C D E; so that the two Fields
which they scparate, may be reduced to Trapeziums.

G

K H

Lay the ruler from A to C; move it parallel to B; and mark
the temporary line K G, at 1.

Lay the ruler from 1 to D ; move it parallel to C ; and mark
the temporary line at 2.

Lay the ruler from 2 to E ; move it parallel to.D ; and mark
the temporary line at 3.

Draw a line from E to 3 (L) ; and the irregular figure A B
CD EF G, will be reduced to the trapezium LE F G; and’
the irregular figure A B C D E HK, to the trapezium L E H K;
hence their respéctive areas may be obtained by measuring
diagumals and perpendiculars.

Note l..—Somctimcn the proprietors of adjoining ecstates agree to straighten

crooked fences or brooks, by giving and laking equal quantitics of land.
Q
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When this is the case, you must first measure and plan- the ground ; then
draw the cqualising line as directed in the last Problem 5 and take the dis-
tance from A to L, very correctly by the scale. Measure this distance in the
field, from the angle A ; range the division line E L, and stake it out ; and
the work will be completed.

2.—It will be advisablﬁ to measure, both on the plan and in the ﬂeld,'thc
parts cut off on each side, by the division line, in order to prove the work 3
for an error committed in dividing land, is of serious consequence, if it be not
discovered and rectified before the new fence is made. If the discovery takes
place after the ground has bden fenced off, either the fence must be altered, or
the land must be valued ; and the person who has had too much awarded to
him, must pay the balance.

PROBLEM XII.

It is required o draw an equelising Line by the Parallel Ruler,
50 that the curved Fence whick separates the two Ficlds in the
Jollowing Figurc, may be reduced to a straight Fence.

[ ]
Lay the ruler from 1 to 3; move it parn“el'to 2; and mark
the temporary line A B, at 1. ' o
Lay the ruler from 1 to 4; move it parallel to 3; and mark
the temporary line at 2. .
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Lay the ruler. from 2 to 5; move it parallel to 4 ; and mark
the temporary line at 3.

Lay the ruler from 3 to 6 ; move it parallel to 5; and mark
the temporary line at 4.

Lay the ruler from 4 to 7 ; move it parallel to 6 and mark
thé temporary line at 5

Draw a line from 7 to 5, and, it will reduce the figure A B
C D, to two trapeziums ; hence their respective areas may be
found by measuring diagonals and perpendiculars.

The following general Rule for the Parallel Ruler,
will be found of considerable service to learners ; and
may be easily committed to memory.

GENERAL RULE.

1. Lay the ruler from,the first to the third angle; move it
parallel to the second angle; afd you will have the first mark
on the temporary Hne.

2. Lay the ruler from the first mark on the temporary line,
to the fourth angle ; move it parallcl to the third angle; and
you will have the second mark on the temporary line.

3. Lay the ruler from the second mark on the temporary line,
to the fifth angle ; move it parallel to the fourth angle; and
you will have the third mark on the temporary line.

4. Lay the ruler from the third mark on the temporary line,
to the sixth angle ; move it parallel to the fifth angle; and you
will have the fourth mark on the temporary lide. *

5. Lay the ruler frop the fourth mark on thetemporary line,
to the seventh angle; move it parallel to the sixth angle; and
you will have th fifth mark on the temporary line.

GsaLay the rufer from the fifth mark on the temporary line,
to the eighth angle ; move it parallel to the seventh angle ; and
you will have the sixth mark on the temporary line.

: e



298 LAND-SURVEYING. (Part V.

7. Lay the ruler from the sixth mark on the temporary line,
to the ninth angle ; move it parallel to the eighth angle ; and
you will have the seventh mark on the temporary line.

‘8. Lay thz ruler from the seventh mark on the temporary
line, to the tenth angle; move it parallel to the ninth angle;
“and you will have the eighth mark on the temporary line, &e. &e.

Nole.—As the operations of the ‘pmllel ruler, in straightening crooked
fences, are founded upon a mathematical truth, it is certainly, in most cases,
preferable to a lantern horn§ but in large surveys, where the fences are much
curved, it will be found that the latter may be applied with much more ex-
pedition than the former ; and if it be used by a skilful hand, its results
will be sufficiently correct for gencral practice. (Sce Problems 1. and II
Part IV.)

A BOOK or DIMENSIONS, CASTINGS, ano AREAS,

: |

=1 : : |

3 .I§1§ 1

2 g | g . .

Names 2 3 §- g gguzmnty Quam.u;yi

of the sl §~|=[®] i in
ble|8le

Proprietors. [ A |i5 |3 | A | A Dec. [A. B. P.

Mr. Dalton’s Close {1 | 625|180 - [180{ 1.12500| 1| 0 |20

Mr. Cayley’s Close |2} 916] 52,247(299| 2.75884! 2! 2 |38

Mr. Whisker’s Close | 3 | 742|123(155(278| 2.06276 2| 0 |10

Mr. Straker’s Close | 4 [2094]160]|4811641,13.42254[18] 1 |28

Mr. Straker’s Close |5 [1855]328/268596]11.05580|11] 0 9‘

1

Mr. Bllard’s Clase | 6 [2197(574/ - ||574 1251078|12| 2 I18

Whole QUantity ...esieeesersesnseossinenns [43.01572(48] 0 | 3
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Nofe 1.=1In the first edition of this Work, the content of the cstate, in
Plate VIIL was found from a plan of @ chains to an inch, The bases,
diagonals, and perpendiculars, were measured by the seale used in planning ;
the offets taken in the feld were use, whete convenint; Snd when those
werp insulficient, more were measured by the scale, In this edition, the
crooked fences have been straightened by the Parallel Ruler ; the bases and’
diagonals measured by a scale of 2 chaigs to an inch 3 and the perpendiculars
by a scale of 1 chain toan inch ; hence the area of each triangle was found by
multiplying the base by the perpendicular, and the arca of each trapezium by
multiplying the diagonal by the sum of the two perpendiculars,

The diagonials, perpendiculars, and areas are entered in the foregoing book
of castings 3 and it may also be observed that the bases of triangles are put
down in the coluran of diagonals, and their petpendiculars, in the first column
of perpendiculars. ~(See Notes 1 and 2, Method of computing the Contents,

Part V)

2=In steaightenmg crooked fences by the Parallel Ruler, it frequently
happens that one cqualising line will serve for tyo adjoining ficlds; and als
most every irregular figure may be reduced cither to a triangle, or a trape-
gitm.  (See Problems 16 and 17, Part 1, and also the Use of the Paralle
Ruler, Part V)
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A'BOOK or DIMENSIONS, CASTINGS, axp AREAS,

o Belonging to Plate X.

gl lg s
Names E’ ’ §_ % 5 Quantity | Quantity
Sls | 5™ (S

of the g' gﬁ e: "é e: in in
Fields. 2 A pg.;. (;8, @| A Dee. [AL R P
Grime Garth ...... | 1111661265 gs|360] 2.19760| 4] 0 '32
House Ing .......... | 2[15811410—__la40] 6.95640] 6] 3 133
Sandy Field ...... [ 3(10981160] 97(293| 521714) 3] 0 '35
 Low Holme ...... |4 861259 sslss7| 2.08767| 2 3 38
| Brook Close ...... 51150215215 2.42950 2| 1 {29
i Low Close ......... 6| 969 243|—-243| 2.35467| 2| 1 117
Marsh Close ...... 71209’336 336] 4.06224{ 4{ 0 {10
Green Meadow ... | & 846/153l000/353] 2.98638| 2| 3 |38
Horse Pasture ... 9 741|161|170{331] 2.45271} 2| 1 '3‘.’.
Cow Pasture ...... |10] 062,1501104/254] 2.44348| 2 1 51

Calf Garth ......... |11 725"13013. S13f 2.26925] 2| 1
Long Lleadow ... 1"1781:226224'450 8.01450, & 0 | 2
River Close ...... |13 810'178 174352| 2.85120. 2| 3 16
I'rimrose Close ... |14{1046|183/210.393 4-.11078" 4 o (18
Bridge Ing ......... |15[1733|287{153 440 7.62520| 7} 2 |20
Shady Ing -...a.... [16] 875/150|187|346] 3.02750: 8| 0 | 4
Hare Park ......... |17] 880/147/167/314| 2.76320 2| 8 | 2
Long Tongue ...... 181092284-—-’284 3.10128! 3l 0 |16
Whole Quantity .....ceuvienvieneceeenneas 67;85(170{67 3 |16

Note.—Iu the fivst edition of this Work, the content of the estate, in Plate
X. was found from a plan of 2 chains to an inch, by making the crooked
jenees straight by a lantern horn, as divceted in Tart IV, In this cdition all
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the crooked fences have been straightened by the Parallel Ruler ; the bases
and diagonals measured by a scale of 2 chains to an inch, and the perpendi-
culars by a scale of 1 chain to an inch; and hence the loru'omg Book of

Dimensions, Castings, and Areas, was formed.

T0 TRANSFER A ROUGH PLAN TO A CLEAN SHEET
OF PAPER, OR TO A SKIN O& PARCIIMENT OR
VELLUM, IN ORDER TO MAKE AFINISHED PLAN;
ALSO TO EXLARGE OR REDUCE PLANS, &c.

METHOD 1

By Points.

Having laid the fresh sheet upon a smooth table, lay the
rough plan upon it ; and with four small nails, (or weights, or
books,) fasten the corners of both to the table. Then, with your
pricker, pierce the extremities of straight lines, and as much of
the curved ones #s will enable you to draw them on the new
plan. Next separate the papers, and trace the outlines and
fences with a black lead pencil, after which draw them with a
fine pen and good Indian ink.

Note.—~Common ink vnght never to be used in planning, because it not
only sinks too deep into the paper, but generally, in process of time, becomes
discoloured.

METHOD II.

By Tracing Paper.

Take a sheet of writing paper, of the tame size as the rough
plan, and rub one side of it with black lead powder ; then lay
it upon the sheet which you intend for your new plan, with the
black side downward ; upon both lay the rough plan, and fasten

o4 .
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them all to the table, as before directed. Next, run your tracer
gently over all the lines upon the plan, so that the black lead
under them, may be transferred to the fresh paper. They must
then be drawn with Indian ink, as before directed.

Note.—This method of transferring 18 preferrable to the foriner, because it
docs not injure the plans. '

SMETHOD III.

By a Copying Glass.

A copying glass is a large square, or rectangular piece of the
best window glass, fixed in a frame of wood, which can be
raised to any angle, like a Jesk, the lower side resting upon a
table ; and a screen of blue paper may be fitted to the upper
edge, and stand at right angles to it.

Place this frame at a convenient angle, against a strong light ;
fix the old plan and clean paper firmly together by pins, the
clean paper uppermost, and on the face of the plan to be copied ;
lay them with the back of the old plan next the glass, namely,
that part which you intend to copy first.

The light through the glass will enable you to perceive dis.
tinetly every line of the plan upon the clean paper, and you
can easily trace over them with a pencil ; and having finished
that part which covers the glass, slide another part over it, and
copy this, and thus continue till the whole be copied.

Note.—Those who have not a copying glass, may use a rectangular piece
of window glass fixed in a common frame; and when copying, it may be
placed in an inclining position, with its top against a window, and its bottom
upon the window-scat, if it be necarly level with the bottom of the window.

‘ A pane in u window it not unfrequently used for copying small drawings.

METHOD 1V.

-

By similar Squares.

The three foregoing methods of transferring or copying plans,
can only be applied, when the rough plan is of the sale size
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which you wish the finished one to be ; but as it may be ne-
cessary to reduce the size of the original, this may be’ done by
similar squares.

EXAMPLE.

Suppose the following inclosures to have been laid down by
a scale of 2 chains to an inch; it is required to reduce them to
one of 4 chains to an inch.

P T R L L P P SO
. . 3

H
'
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i
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By a scale of 2 chains to an inch, draw the bne A B=7
chains. At A and B erect the perpendieulars A D and B C,
each of which make = 6 chains;' and join D C. Divide the
lines A B and’D €, each into 7 equal parts ; and the lines A D
and B C, each into 6 equal parts; join the opposite points of
division, and the rectangle A B C D, will be divided into 42
equal squares, the side of each being one chain,
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covencectinadane.

Next, by a scale of 4 chains to an inch, draw the line E F =
7 chains. At E and F erect the perpendiculars E H and F G,
each of which make = 6 chains; and join H G. Divide the
lines E F and H G, each into 7 equal parts; and the lines E H
and F G each into G ‘equal ‘parts; join the opposite points of
division, and the rectangle E ¥ G H will be divided into 42
cqual squares, the sides of which will be exactly half the size
of those in the rectangle A B C D.

Then, with your pencil, draw within the rectangle E F G H
the fences contained within the rectangle A B C D ; making
each fence pass through its proper situation in the corresponding
squares, which may be done by observing where the lines
forming the squares, intersect the fences. Afterward trace the
fences with Indian ink, as before directed.

Note.—In copying or reducing a large plan, by this method, you ought to
number the corresponding squares, in the circumscribing rectangles, with the
same figures, in order to prevent mistakes. These figures, as well as the
lines forming the* squarcs, should be made with a pencil, and effaced after the
plan is copied.

METHOD V. .

By the Pentagrapkh.

No instrument that has hitherto been invented is_equal to
the pentagraph, for reducing, copying, or enlarging plans. It
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is not only the most expeditious, but also the most correct; as
it copies every straight and curved line with the greatest ex-
actness. It is as useful to an experienced draftsman, as to those
who have ha{ but little practice in drawing. It saves much
time either in pying, reducing, or enlarging plans; and may
be used with equal facility for gopying figures, profiles, sea-
charts, maps, lahdscapes, &e. &c.

Pentagraphs may be had of most of the }Vlathcmntical Instru-
ment Makers; and in Mr. Jones's Catalogue, the price is from
11. 18s. to 6/. 106s. 6d.

DESCRIPTION OF THE PENTAGRAPH.
Sce Plate V.

The pentagraph is generally made of wood, or brass, from 12
mches to two feet in length, and consists of four flat bars or
rulers ; two of them long, and two short. The two longer are
joined at the end A, by a double pivot, which is fixed to one
of the rulers ; and works in two small holes placed at the end
of the other.  Under the joint is an ivory castor, to support
this end of the instrument. The two smaller rulers are fixed
by pivots at E and H, near the middle of the larger rulers;
and are also joined together at their other end, G.

By the construction of this instrument, the four rulers always
form a parallelogram. There is a sliding box on the longer
arm, and another on the shorter arm. These boxes may be fixed
at any part of the rulers, by means of their milled screws ; and
each of these boxes are furnished with a cylindric tube, to carry
either the tracing point, pencil, or fulcrum.

The fulerum, or supp8rt K, is a leaden welght ; on this the
whole instrument moves when in use.

To the Jonger instruments are sometimes placed two move-
able rdllers, to support the pentagraph, and facilitate its motions.
"Their situation may be varied as occasion requires.

The graduations are placed on two of the rulers, B and D,
with the proportions of }, 4, }, &c. to 1, marked on them.



...286 . LANBURYEYING. (Part V.

The pencil-holder, tracer, and fulerum, must in all cases be
in a right line, so that when they are set to any number, if a
string be stretched over them, and they do not coincide with
it, there is an error either in the setting or gradntiqm.

The long tube wh!ch carries the pencil, or <rayon, moves
easily up or down in another tube ; there is a string aftixed to
the long, or inner tube, passmg afterwards through the holes
in the three small knobs to the tracing point, where it may, if
neogseary, be fastenedl. By pulling this string, the pencil is
lifted up occasionally, and thus prevented from making false or
improper marks upon the copy.

THE USE OF. THE PENTAGRAPH.

To reduce a Plan in-any of the Proportions §, §, 1, 1, §c. as
marked on the two Bars B and D. Suppose, for example, }
is required.

Place the two sockets, at 1, on the bars B and D, the ful
crum, or lead weight at B, the pencil socket with the pencil,
at D, and the tracing point at C.  Fasten down upon a smooth
board, or table, a sheet of white paper under the pencil D, and
the original map, &c. under the tracing point C, allowing your-
self room enough for the various openings of the instrument.
Then with a steady hand carefully move the tracing point C,
over all the lines on the map; and the pencil at D will describe
exactly the same figure as the original, but } the size. In the
same manner for any other proportion, by setting the two
sockets to the iumber of the required proportion.

The pencilsholder moves easily in tbe socket, to give way to
any irregularity in the paper. There is a cup at the top for
receiving an additional weight, either to keep down the pencil
to the paper, or to increase the strength of its'mark. ©

A silken string is fastened to the pencil-holder, in order that
the pencil may be drawn up off the paper, to prevept false
markg,when crossing.the original plan,.in the operation.
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If the original should be so large, that the instrument will
not extend over it at one operation, two or three points must
be marked on the original, tg correspend with the same upon
the copy. The fulerum and copy may then be remeved into*
such situatioit: as to admit the copying of the remaining part
of the original ; first observing, that when ghe tracing point
is applied ‘to the. three points merked on the original, the
pencil falls on the three cotresponding points upon the copy.
In this manner, by .vpeated shiftings, a jpentagraph may be
made to copy an original of ever sa large dimensions.

To enlarge a Plan in any of the proportions }, &, 1, &e.
Supposc 3.

Set the two sockets at }, as before, and change places of the
pencil and tracing point ; namely, place the tracing point at D,
and the pencil at C.

To copy a Plan the same size as the Original.

Place the two sockeéts at }, the fulerum at D, and the pencil
at B. In this case, the lines: upon the new plan will be re-
versed, in: copying.

Nota {.—There are sometimes divisions of 100 unequal parts laid down
on the bars B and D, to give any intermediate proportion, not shewn by the
fractional numbers.

2.~~Pentagraphs of a greater length than two. fet are bestemade off hard
wood, mounted in brass, with steel centres, upon the truth of which depends
entirely the eguable action of this useful instrument. *

3.~~Though I have given vagons'methods of reducing: plans, T would ad-
vise the leagner, after he has found the contents fronf a plan. of 2 chains, or
of 1 chain to an jnch, topdraw another rough plan, of the same size which he
intends his finighed Bnegto be 5 and then to trausfer it to a clean sheet by any
of the for'egoing methods.  This may appear a little tedious, but it will make
the learner very expert in laying down his lincs, which will be found of great
advantage to him, when he enters-upon the practical part of surveying:
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TO EMBELLISH A PLAN.

«

In order to make a neat, finished plan, some Knowledge of
drawing is absolutely necessary. The learner should also be a
proficient in plain and orngmental penmanship ; or he will not
De able to finish a plan, either with beauty or ‘elegance. Every
person who would excel in this art, should devote all his leisure
hours to copying and making out drawings, either from plans
or copperplates well executed; as nothing but practice will
make a good draftsman.

METHOD L

Plans ncatly finished wil)z Indian Ink and Colours.

Having transferred the plan to a clean shect of drawing-paper,
or to a skin of parchment or vellum, by any of the foregoing
methods, draw all the straight lines very finely, by the edzc of
a ruler, with a drawing-pen and Indian ink; but the curved
lines must be drawn by a sceady hand.

Proceed next to make the representation of hedges, bushes,
trees, woods, gates, stiles, bridges, the bases of buildings, &c. &c.
in their proper places; running a single dotted line, in an open
field, for a foot-path, and a double one for a carriage-road.

Hills may be shaded with a brush or hair-pencil, and Indian
ink. The first wash should be weak, and the edges of the shade,
particularly at the top and bottom of a hill, must be softened
off with clegr water, and a clean brush, kept for that purpose,
at one end of the pencil-handle ; the other end being occupied
by the Indian*ink brush.

When theshills are very stecp, and Jise one above another, as
those in Wales, Derbyshire, Yorkshire, Westmoreland, Cum-
berland, Northumberland, and Scotland, the* m ust all be shaded
according to their various inclinations ; always lettihg one wash
dry before another is laid on ; and never neglecting to soften
off the edges of each shade with water. .
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If some parts of the hills be rocky, tint them with a colour
resembling stone, after they have been shaded with Indian ink
~and a hair-pencil, in the manner exhibited in No. 2, Plate VII.

It may also be observed that when the inclination ¢of a hill-
is considerable, it is never noticed by Surveyors, in shading
or finishing their plans; and if hills be flat at the top, they
are left nearly white.

The method of shading high moonsh ground, and hilly fields,
may be seen in Plates VI. and VIL ; except they must not be
done with lines, in imitation of engraving, but with repeated
washes of Indian ink.

" After hills have been properly shaded with Indian ink, they
may then be coloured in the manner hereafter directed for
meadow, pasture, and arable land.

Lakes, rivers, brooks, &c. may also be shaded with a brush
and Indian ink, pretty strongly at the edges, and softened off
towards the middle; and when they are dry, they may be
washed over with a light tint of Prussian blue. The shape of
arrows should also be made in brooks and rivers, to shew in
what direction the streams run.

Meadow and pasture ground should be coloured with a trans-
parent green, the pasture rather lighter than the meadow ; arable
land with various shades of fine brown, so that too many ficlds
may not appear cxactly alike ; and some Surveyors use both
red, blue, lake, and yellow, in colouring plans.

If the quick-wood hedges be not made with a pen and Indian
ink, in imitation of bushes, they may be represented by run-
ning narrow shades of colouring along the black lines which
form the boundaries of the different inclosures.

Roads should be washed with a brownish tint, and the bases
of buildings with a red one, or with Indian ink, laid on with a
brush of a convenient size; as it is difficult to® manage large
brushes in shading small spaces. *

Sands upon the sea-shore, may be washéd over with a mixture
of brown, lake, and gamboge.

Gregns f variofis shades may be composed of blue and yellow ;
a pleasing variety of brownish tints may be produced by mixing
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lake, red, or yellow, with a little brown ; and a shade for water
may be formed of Indian ink and Prussian blue.

All the washes should be made thin, and laid on in a very
-neat manrer; as nothing disfigures a plan or a map so.much as
daubing on the colours too thickly.

If the estate be small, the area of each inclosure may be put
down in some vacant part of the plan ; but if it be large, the
areas must either be entered within the fields themselves, or in
a book of particulars, which may also contain any remarks that
the Surveyor may think necessary to make to his employer,
concerning the estate.

In some convenient part of the plan, write, in various hands,
with Indian ink, the title of the estate, ornamented with a com-
partment or device. In another vacancy, introduce the seale
by which the plan has been laid down; and also a meridian-
line, with the compass or flower-de-luce pointing to the
north.

The whole may then be bordered with black lines at a con«
venient distance from each other ; and the space between them
shaded with a hair-pencil and Indian ink. See Plates IX. and
XI. (Also, vide Notes 3, 4, 5, and 6, page 378.)

Note 1.—1f the learncr examine a well-finished, coloured map of England,
or any other couutry, he will fully comprehend what has been said on the
subject of embellishing plans.

2.=Indian ink must always be used in planning; and as it is frequently
of a very bad quality, it is advisable to try it before you purchasc, by wetting
one end of the cake, and rubbing it upon white paper. The blackest and
freest is considered the best.

L4

3.—The most convenient colours are those ready prepared in cakes, which
must.be used in te following manner: Dip one end of the cake in clear
water, and rub adlittle of it upon a clean wodgewood or carthen plate; then
mix it with water, by your hair-pencil, until you have brought it to any con-
sistency you plcase. Indian ink must be prepared for gse in the same way.

'.

4.—Mr. James Newman's water-colours, No. 24, .Soho-Squarc, *London,
are considered the best. The following will be found quite sufficient for Land-
Surveyors ; viz. .
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WVandyke Brown. * Yellow Ochre. Vermitlion.
Raw Sienna. Indian Yellow. Prussian Blue.
Burnt Sienna, Light Red. Prussian Green.
) ba.mboge. Lake. Sap Grecn. .

By means .of these colours, a great variety of tints may be formed ; and a
little practice will soon enable the learner to produce any shade that may be
wanted for plans, or maps. e

5.—~When the price for measuring and. planning is very small, Surveyors
gencrally finish their plans neatly ; but without either colours, compartments,
or embellishments of any kind. ]

6.—Professional Surveyors always cnter in their Field-Books, the day of
the month and date of the ycar, when they begin to survey an estate ; and in
finishing their Plans, they date them accordingly, and also insert their own
namcs, in order that gentlemen may know when, and by whom their estates
were surveyed.

METHOD II.

DPlans highly finished witk Indian Ink and Colours.

The foregoing method of finishing plans, is very expeditious,
and may suffice when the price allowed for surveying will not
admit of much time being spent in making embellishments ;
but when a highly finished plan is wanted, the following method
must be adopted.

Meadews.

With a pen, or a very fine pointed hair-pencil, and light
Indian ink, make perpendicular and inclining strokes over the
whole meadow, as represented in No. 1, Plate VI.; and then
wash it with a fine, transparent green. The s.trokes must be
of various lengths ; but mone of them should exceed the 10th
part of an inch.

Pasture Grounds.

Pastures may be shaded with upright and sloping strokes, of
various ‘lengths, as represented in No. 2, Plate VL.; and then
K
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washed over with a green, somewhat inclining to yellow.
None of the strokes should exceed the 20th part of an mch n
length.

.

Corn Fields.

By the edge of a ruler, or by the hand, draw (in short dashes)
fine parallel lines, at equal distances from each other, go as to
give the fields the appearance of being divided into ridges and
furrows, as represenfed in Nos. 3 and 4, Plate VL. ; and then
wash each field over with a different tint of brown, inclining to
yellow.

Corn-fields neatly finished in this manuer, give a plan a very
fine appearance.

. Moors.

With a pen, or a hair-pencil, draw the representation of a
few scattered hillocks, if there be any on the moor.

Draw also here and there, small bushes, to represent heath,
broom, whins, and such like brushwood as usually grow upon
moors.

Make likewise tufts of grass, if the moor is pasturable ; and
then fill up all the vacant spaces with perpendicular and in-
clining strokes, as represented inNés. 1 and 2, Plate VI.

If the moor be high, hilly,” and’ rugged, with pools of water,
cavems, roads; &c. it must be shaded with lines, in imitation of
engraving, as exhibited in No. 5, Plate VI.; if any parts be
wey, and marshy, they myst be done in the same manner as
shsrshy ground ; and if ﬂwmoor contains large stones, rocks,

. or trees, they mmt lpm be. olmttea-

When you ha.’ve hﬁ Mmg with Indian ink, you must
then colour the differeit pats of: e moor, in the same manner
as they appear in, m\ture. Thie- purhproducmg herbage, must
be washed with a greenish colour, inclining to blue; the dark
parts with a brownish tint; the lighter par%s with a yellowish
one, &c.-&c. ; and the ‘shrubs and bushes. may be touciied up

. with a fine, lightish greqn .
1f the moor contains whins, first wash them with green ; and
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then touch them up on the west side with yellow, which will
give them the appearance of being in blossom.

By proceeding as above directed, a variety of pleasing effects
and: chades will be produced: and you will be ahle to give
your.plan a very fine appearance, and make it resemble even

nature itself, .

[ ]
Marshy Ground.

With a pen, or a fine pointed hair-pengl, and palish Indian
ink, draw, by the hand, shortish horizoutal strokes of various
lengths, pretty closely to each other. Make also the represen-
tation of reeds, rushes, sedges, and strong herbage, as exhibited
in No. 1, Plate VII. ; wash the whole over with a palish green,
inclining to blue; and then touch up the reeds, rushes,
sedges, &c. with a stronger green, which soften off either towards
the right or left, with a lighter one, or'with clear water. (See
the mcthod of shading trees.) )

Sands and Rocks.

Sands upon the sea-shore, &c. must be represented by smail
dots, with a pen and Indian ink; loose stones by figures re«
sembling small ciccleg and ovals, but more irregular ; and rocks
must be made to appear rugged and rough, and to rise in snc-
cession, one above another, as exhibited in No. 2, Plate VII.
The sands may then be washed over with a ixture of brown,
lake, and gamboge ; and the stones and rocks coloured with
such tints as will give them the appearance of nature. Some
stones and rocks are whitish, some yellowish, some greyish,
others brownish, &c.; hence the propriety of always taking
their real colour into consideration, when we intend to give a
faithful representation upon a plan. v

.

T'rees.

Trees always.«florn and beautify the face of nature; and
when they‘are ne.atly drawn, with a fine pen and Indian ink,
they give a plan a very beautiful and pleasing appearance.

They must be made with vertical stems, neat, broadish teps,

R 2
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shaded darker on one side than the other ; and black, horizontal
shades at the bottom, as represented in No. 3, Plate VII. )

The lighter parts of the trees represent that side upon which
the light i supposed to fall ; and the horizontal shasdes atthe
bottom are intended to denote the shadows of the trees, upon
the ground. These shadows must always be made on the
darker sides of trces; and -also of every other object, where
shadows are intended to be represented.

It is not material which side of a tree be left light; but we
must take care to make all the trees in the same wood, light on
the same side ; for we cannot suppose that the light can fall
on the right of some trces, and on the left of others, at the
same time.

When a sufficient number of trecs have been made to give
the*wood an agreeable appearance, the vacant spaces must be
filled up with small Busbes,_ to represent the underwood. The
whole wood should then be washed over with a lightish green ;
after which, the tops of the largest trecs may be touched up
with a darker green, and with a little brown or yellow, in
order to produce that pleasing variety of tints which we so
often behold and admire in nature.

Note 1.—When the Indian ink, composing the tiees, is not perfeetly dry.
it will run in washing the wood with green : in order to avoid this, the green
wash may be laid on before the trees and bushes are made.—This ohservation
also points out the propricty of colouring ficlds, before the quickwood fences,

are made with Indian ink.

2.—The tops of trees are formned in various ways. sometimes they arc
made with jagged edges, and filled up in the middle with irregular strokes,
in different directions 5 and some Surveyors form them entirely by horizontai

lines of variousdengths.

3.—When trees are small, and neatly mady, it is unnecessary to tonich them

up with any coloir.
i

4.—Quickwood hedges nust be made with a°pen and Indian ink, in imit-
tion of bushes 5 and when trees are properly introduced, they have a very good
effect in the hedge-rows, (See Plates IX, and XL.) \

Lakes, Rivers, und the Sea-Shore.

Water must first be coloured with a fine tint of Prussian blue ;
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and then shaded, by a pen, and Indian ink, with crooked or
vaved lines, bold near the edges, and fainter towards the
middle, as cxhibited in No. 4, Plate V1I., which is intended to
represent a mere or lake. . .

Rivers and brooks must also be shaded with waved lines,
continued from one end to the other, as represented in Plate
XI. ; and the sca-shore in a similag manner,.but much stronger
and bolder than either lakes or rivers.

Note 1.—Some draftsmen do not wash with Pru®ian Llue, until they have
finished vhading with Indian ink ; but it is much better to eolour the water
Detore it is shaded, as the ink frequently runs when a wash is lad upon it.

2.—Here it may not be improper to observe, that in coluuring lakes, rivers,
K¢ with Prussian blue, the wash should he pretiy strong at the edges, and

~oftened off with water, towards the middle.

Hilly Ground.

Meadow and pasture ground should first be washed with a
iine green, and ploughed land with a yellowigh brown, as before
directed ; the hills must then be shaded in lines, with a pen
and Indian ink, as repre<ented in Nos. 5 and 6, Plate V1I.

The sides of bills tay be shaded in the wanner represented
in the lower part of No. G ; and when the top of a hill is level,
it must be left almost without shade.

The greater the altitude of a hill, the deeper must be the
shade ; but the level part of a valley between two hills, must
be very faintly shaded.

It will add greatly to the beauty of the plan or map, if all
the hills be introduced in their proper places. When this is the
case, and the hills are properly shaded, they form what is called
a bird’s eye view ; it being supposed that the eye'bf the cbserver
is elevated to some distance from the ground. *

What has been said on this subject will be fully comprehended
by the learner,,# he carefully examine the Plate to which I
have abready referted ; and also No. 3, Plate V1., which repre-
scnts a high, moorish district, shaded in a very neat and ex-
pressive manner,
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Pleasure Grounds.

In order to draw a true plan of pleasure-grounds, it is ne-
cessary to mcasure such lines, in taking the survey, as will
enable you to lay down correctly, the shrubberies, grass-plots,
and fish-ponds ; the bases of summer-houses and alcoves ; and
the turnings and windings of all the gravcl-walks, &e. &e.

The trees, bushes, bases of buildings, &e. &e. must then be
neatly made ; the fish-ponds and grass-plots properly coloured
and shaded, as before dirceted, for lakes aud meadows ;
and the gravel-walks washed with a fine brown inclining to

yellow.

Note 1.—11 the i zimion-house, stables, gardens, &e. &« Le nituated within
the pleasure-grounds, lhc,.grcalo:bg care should be taken to Ly tham down cor-
rectly 3 as a gentlaran will ¢sify discover the smallest inacewacy in a plan
of those places with which he is so well acquainted.

2.—~When pleasure-grounds are surveyed and planned with  adjoining
estates, the same scale must, of course, be used for the whoie; but when the
formner are measured separately, a large scwe should be chesen, in order to

allow sufficient rouin to plan every object distinctly,

Gardens.

Gardens should be correctly and neatly planuned ; and finished
in a tasteful and elegant manner.

The hot-houses, green-houses, grass-plots, gravel-walks, beds,
&c. &c. should all be drawn and laid out, as they appear in the
garden itself.

The divisigns between the different beds may be made with
short dashes, as repgesented in Nos.®3 and 4, Plate VI.; the
beds should then be lightly shaded with a pen and Indian ink ;
rows of bushes inserted along the sides of th}walks and at the
divisions of the various beds; and here and there a few scat-
tered trees should be wmade, as before directed, if there be any
in the garden.



Part V.) LAND-SURVEYING. 247

The gravel-walks must then be washed with a yellowish
brown ; the grass-plots with green ; and the different beds with
a light tint of yellow, red, lake, blue, green, or any other colours,
so as to produce a pleasing variety ; and the trees may Qe
touched up with a little dark green ; and occasionally a brownish
or ytllowish tint may be used, to give them an autumnal ap-

pearance. . ¢

Nole,—When plans are to be finished with colours, it is not necessary to
shade them sv much with Indian ink, as when tiey are finished with Indian
ink only.

T'he Bases of Buildings.

The outlines of the bases of buildings must be mude with a
drawing-pen and Indian ink, bold and hlack on the south and
east sides, or on the north and west sfifes”; and the spaces in the
middle filled up with oblique lines, as represented in No. 7,
Plate V1., which is given expressly for the purpose of making
the learner fully acquainted with the method of shading the
bases of buildings, (lrawm.g the plans of v1llagcs, towns, &c. &c.

Nule 1.—When a proprictor wishes to huvc a plan of his buildings, offices,
yards, &c. &e. upon a i..lrgc scale, the dimensions shonld be taken in fect and
inches, or in feet and tenths, which 1s preferabie ; because the chains and
tenths ot a chain, upon the plotting-scale, may then bz considered as feet and
tenths, and used accordingly in planning ; or when it is more convenient, cach
chain may be called ten fect ;5 consequently, cach division will then become
one foot.  (See Note 3, I'rob. 1. Part 111.)

2.—When it is intended to lay down buildings by a large scalc, the thick-
ness of the walls, the lengths and breadths of rooms and paSsages, the widths
of doors and windows, the projections of fire-places, and other necessary
dimensivns, should be taken, in order to produce a correctdplan.

-

3.—After the base of a:vall has been formedeby parallel lines, drawn at
such a distance fromgach other as to exlubit the wall’s thickness, the space
between thcése linm{may then be shadcd by oblique lines as before directed.
The door-ways should be left open ; the window-bottoms represented by omit-
ting to shude them with oblique lines ; the chimney-bottoms or firc-places ex-
hibited by making the inside of the wall to projeet into the toom, at right

| (Y
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#ngles ; and the steps of the stairs denoted by parallel lines, drawn at proper
i dinancel from cach other. Thc msndes of the : rooms mny elther be left white
or coloumd, at the option of the draftsmen nnd lf lt. be thought tednous to
shadc the bascs of the walls with oblique iines, they may be done with a brush

ahd Indian in¥.

4.—The name of every room, office, yard, must be given, either v:ithin
the rooms themselves, or in the margin of the plan; and when the premises
are extensive, the names of the room, out-offices, yards, &c. will be numerous ;
there will probably be the kitchen, back-kitchen, parlour, hall, breakfast-room,
dining-room, drawing-room, dairy, plmt.ry, stairs, brew-house, wash.house,
coal-house, carriage-house, stables, cow-house. calf-housc, hog-stye, soil-hole,
barn, stable-yard, court-yard, orchard, garden, &e. &c. What has been said
on this subject will be eusily comprchended by inspecting No. 2, Plate V.;
which is the ground plan of a small house, laid down by a large seale, in order
to show the learner how he must proceed with plans of a similar nature.

8.~-When premises are to be sold, cvery convenience should be pointed out
on the plan, in order to promote the sale; and it will be found very advan-
tageoiss to have plans of the, ccllars,and the upper stories, and even the eleva-
tions ; but this is more properly the business of an Architect than that of a
Land-Surveyor. Somc persons, however, will find it of considerable advantage
10 obitain a knawledge of both these sciences; as gehtlemen frequently want
not only plans of their estates, but also architectural draughts of their

buildings.

’ ‘ The Elevations of Buildings.

In order to give a perspective view of the elevation of a build-
ing, it is necessary to be acquainted with the art of drawing in
perspective ; but an architeclural view may be produced by
taking the dimensions of the building, and laying them down
by a scale of equal parts.

When it is intended to give the elevations of-any buildings
belonging to a farm, or the elevation of a mansion-house and
offices belonging to a gentleman’s estate, the length from end
to:gnd, the perpendicular height from the ground to the
ea%s, the height of the gable-ends, the height and breadth of the
chimney-tops, the height and width of the doors and wmdows,
their situations in the walls, and every other necessary dimen-
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sion must be measured ; then these dimensions being correctly

laid down by a scale, will give an architectural view of the
elevation of the building in question.

What has been advanced on this subject will be fugther illus.
trated by referring to No. 8, Plate VII., which is an architectural
view ‘of a gentleman’s house, given for the inspection and im-
provement of the learner. The houee itself*js built with gable-
ends, but the roofs of both the wmgs are hipped at one end,
which make a pleasing contrast in the elevation.

.

Note 1.—After the outlines of an elevation are drawn, the common methed
of shading is by a brush and Iudian ink; as it is gencrally thought too
tedious to shade with strokes, in imitation of engraving. The roof should
be shaded pretty strongly at the ridge, and softiened off’ towards the middle,
with water. It inay then be washed with Prussian blue; and if the washes,
both of Indian ink and colour, be light and often repeated ; a more agreeable
softness will be produced than by laying on only tw:) or threc strong washes.
‘When the roof has been thus shaded, lines mav be drawn parallcl to the caves,
decreasing gradually in their distance from each other towards the ridge, to
represent the edges of the slates.  If the house be covered with tiles, the lines
must be at equal distances from each other; because tiles of diffcrent sizes

are never laid upon the same house.
.

2.—If the front of a building project beyend the wings, it must he dcnoted
by making its shadow fall upon onc of thewings; but if the wings project
beyond the front, the shade of onc of them must be made to fall upon the
front.  (Sec Neo. 8, Plate V1I., where the shade of the fiont falls upon the
right wing ; if the wings had projected, the shade of the left wing would have
fallen upon the front.)

3.—If a house be bhuilt of Lrick, it may be coloured red 5 if of stone, a
colour may be chosen to resemble it 3 and when a roof is covered with grey
slates, bine slates, or red tiles, it may be coloured accordingly. Sometimes
the front of a building is shaded with Indian ink, the roof tinted with blue,
and the stene doot-posts, window-jambs, string-courses, chimn‘cy-tops, &e. &e.
coloured so as to resemble stone.  Indian ink, however, is generally used for
fronts, in preference to any colour ; as it is considered ﬂ) give buildings a

much richer appearance. °
Ll

4.—If there be trees about the buildings, they may be efched with a pen
and,Indian ink, in ¢ _ﬂtation of engraving ; the ground in front should be pro-
perly shaded $ the grivel-walks coloured with a light beown ; and if the cleva-
tion be bordered with black lines, as in No, 8, Plate VII,, the shy may b
coloured with a fine blue, or shaded with Indian ink,
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5.—The clevations of buildings belonging to cstates. that have been sur-
veyed, should be given on vacant parts of the plan, as embellishments; it is
very seldom indeed that they are drawn in their true situations, because they
wonld interecpt the view of the gronnd plot ; and besides, they are generally
laid down yf a much larger scale.  The mansion-house of a nobleman, well
executed, on a vacant part of the plan of his cstate, has a very pleasing effect ;
and will never faul to gr&ltify the proprietor.

6.—It is almost superfluous to l'(‘l(‘lin(l the young draftsman that he should
always keep his hanids perfectly clean, and also cover his plans and maps with
clean paper, (particularly ynder his hands,) to prescrve them frowm being in
the lcast soiled in ¢rawing them ; as nothing cxhibits the carclessness of a

draftsman in a more conspicuous light, than seang his work Lesmeared with
dust, ink, or colours.

METHOD III.
Plans highly finished with Indian ink.

A plan highly fintshed with Indian ink only, has a very
elegant appearance, and is considered, by most persons, to ex-
cel those done in colours ; but the process is very tedious, and
requires much time to do it neatly ; however, if the Surveyor
be well paid for hig time, he ought to finish his plans in that
manner which is most likely to give satisfaction to his em-
ployers. 4

Many Surveyors keep plans by them,' finished in various
ways, as specimens, in order that gentlemen may have an op-
portunity of choosing in what manncr they will have the plans
of their cstates exceated.

Shading witk the Pen.

In finishing a plan with Indian ink, a fine pen ought to be
used ; and the fields should be shaded in a great variety of
forms, in imitation of engraving, as exhibited in Plates V. I1X,
and XI. ]

Some ficlds $nould be done lighter, apd others darker, so as
to produce a pleasing tontrast of light and shade. Some may
be executed in such a manner as to resemble WD-ﬁelds, as in
Nos. 1 and 6, Plate 1X. ; and 13 and 16, Plate XI. ;°and ethers
may be shaded like mecadow and pasture, as exhibited in Nos.
1 aud 2, Plate VL
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High, moorish'ground should be shaded as represented in
No. 5, Plate VI.; and marshy ground, sands, loose stones,
rocks, trees, water, hilly fields, and the bases of buildings, as
denoted in Plate VIL.; and even the elevations of buildings
look very elegant, when they are finely shaded with lines, as
No. 8, in the Plate to which we last referrc:l.

Note.— In fiuishing a plan with Indian®nk only, it is uccessary to shade it
much closer and deeper, than in finishing with Indian ink and colours.

Penmanship.

In making finished plans, no ornaments or embellishments
will compencate for bad penmarship,

Writing, Germanatext, Priating, and Figures, are all essen-
tially necessary {or a deallsmoan ; and whoever wonld excel in
the art of planuinyg, should use Lis utmbst endcavours to be-

come a complete and clegant ponm.u'n.
He should practise the various hands, either by copies well
written, or by good copper-plates, until he can make all the
letters and figures correctly, and with true tgste; and it will save
him much trouble in maljng compartments and devices, if he
can acquire the art of flourishing *and ornamenting neatly and
elegantly with the pen. ("See Noles 3, 4, 5, and G, puge 378.)

Ornaments.

Any compartment or device may be chosen to fill up the
vacant corners of a plan, such as the compass, scrolls of paper,
wreaths or festoons of leaves and flowers, branches or sprigs of’
oak, palm-tree, weeping-willow, myrtle, laurel,solive, &c. &ec.
Also shields, coats of arms, columns supporting vases or urns,
mathematical ilisiiuments, cattle, sheep, or wl\atever else may
please the tancy of the«draftsman. .

7
. . o Ornaments on Plale IX.

In the N. W. corner is a device formed of an oak branch,
leaves, and acorng on the left side; and on the right side is a
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branch of large pointed leaves resembling sedges or sweet flags,
intertwined with a string of small leaves; and both branches
are united at the bottom by a bunch of riband.

+ In the S, W. corner is a scroll of paper, supported by a
fluted column ; by the side of which are some ears of corn, and
at the bottom a few blades of grass and herbage.

In the N. E. corner is the sun in his meridian splendour,
with a fancy device resembling an ogee cornice, fronted with
reeds ; and from each end of the cornice is suspended a festoon
of small leaves.

In the S. L. corner is a plotting-scale ; a pair of compasses,
two drawing-pens, and a writing-pen, interwoven with a gar-
land of small leaves and berries, resembling those of the
myrtle.

Oraaments on Plate X1

In the N, W. corner is a fancy device, in the form of an
oval ; and in the N. E. corner is a rectangular deviee, with the
exception of the arch at the top. This device is ornamented
with a bunch of riband, and two festoons of small leaves and
berries, hanging upon two scetcheons, or shields.

In the S. W. corner is a column, at the.top of which is a
vase encircled with leaves and flowers.  On the west of the
column, Britanuia is seated, leaning on her shicld, holding a
spear in her right-hand, and with her left-hand pointing out
the science of Surveying. To the east of the column are two
sheep, emblems of agriculture.

The plotting-scale, drawing-pens, &c. arc nearly similar to
those in the last plate.

In the S. E. corner is a parallel ruler, a planc table, a terres-
trial globe, a crqwing cock, and a youth seated upon a bee-hive,
with a pair of cdmpasses in his hand, at work upon Plate XII.

The cock is an emblem of early rising, and the bee-hive may
be considered as an emblem of industry ; and it may here be re-
miarked that it is impossible to attain eminence in the apt of
Surveying, without carly rising, industry, and perseverance.



Part V.) LAND-SURVEYING. 258

MISCELLANEOUS INSTRUCTIONS
RELATING TO

SURVEYING, PLANNING, CASTING, VALUING, &c. &c.

1. Tue title of a plan should st forth the name of the pro-
prietor ; and also the name of the township, hamlet, parish, and
county, in which the estate is situated. o

2. The names of the adjoining lordships, or the names of the
proprietors of the adjoining lands, should be given on the plan,
in order to point out clearly the situation of the estate, and cor-
roberate the title,

3. All principal roads passing through the estate, from one
highway to another, should be laid down; and the places to
which they lead, specified. Ll

4. All foot-paths and bridle-roads should be pointed out, in
order to determine the public right; and guard against cn-
croachments.

5. All occupation and privileged roadse through adjoining
estates, should be noticedeeither on the plan, or in the reference-
book, *

6. All ancient highways, leading through the estate, although
not now in usc, should be particularly specified, and the names
of the proprietors given, to show in whom the privilege of re-
opening them, if necessary, is vested.

7. The ancient and proper names of fields should be pre-
served ; as it generally creates confusion and mistakes, when
new ones are assigned without sufficient authority.

8. It has already been observed, that the extremities of the
ditches are generally the boundaries between adjoining fields ;
this, however, is not always the case, as the st‘:x of the quick-
wood sometimes formsethe boundary ; hence the necessity of
obtaining an assistant who is well acquainted with all the local
customs of the rtace.

9.eThe'greatet care must be taken to find the area of each
field correctly ; and particularly if the survey be taken for an
inclosure, or to make a valuation for the land-tax, poor-rates,
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county-rates, and other assessments; for it is evident that if
the survey be incorrect, the valuation can never be equitable;
and will consequently produce nothing but disputes and dis-
Satisfactior among the proprietors and occupiers, instead of
peace, harmony, and friendship.

10. Invaluing for an assessment, great care should be taken not
to over-rate the land that is of a poor quality, and lies far from
the meaus of improvement ; for bad land costs the occupier as
much in labour and seed, as good land, and is far less produc-
tive. (See more observations on valuing land, in Part VL)

11. In reducing a plan for portable use, care should be taken
to choose a scale sufficiently large to exhibit all the irregularities
in the fences, buildings, &ec.

12. Several small farms, or detached picces of land, belonging
to one proprietor, may be laid down upon the same sheet.
‘They ought not, hownver, to be joined together, but planned as
separate estates, )

13. When one sheet of drawing-paper is too small to contain
the survey, two or more must be neatly pasted together; and
when those parts that have been wet with the paste, are nearly
dry, they may be made smooth by a warm iron. The edge of
one of the sheets should be ent even, and lnid” nearly half an
inch over the edge of the other sheet; and a piece “of clean
paper should be laid under the iron, to prevent it from soiling
the plan.

14. It has already been observed that the surveying-chain
should frequently be measured.  The readicst method of doing
this, is to drive two stakes or pins into the ground, exactly at
the distance of 22 yards from cach other.  Drofessional Sur-
veyors measire their chains in this manner every morning,
when they are cngsged in cxtensive measurements. When
the chain has become too long, it is better to cut a little from
several of the Mks, thau to take off the rings ; care, however,
must be taken to keep' each 10 links of an equal length, or the
dimensions will be incorrect. .

15. The bouk of particulars, before-mentiohed, is genarally
called «“A Terricr of the Survey,” and shonld contain references
corresponding to those upon the plan ; also the name of each
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field, or the nge of the proprietor, or of the occupier; and
the area of each field, in acres, roods, and perches. If the Sur«
veyor value the estate, the Terrier ought to contain the value
per acre to let, or for sale ; the annual value of each %ield to let,
or the total value for sale; and also the cultivation of each
field: thus will the proprietor be furnished, with every neces-
sary particular relating to his estate.

16. The Terrier may likewise contain remarks and obser-
vations on the quality of the soil; and peint out the method
of improving wet marshy grounds, by draining them; com-
mons and waste lands, by inclosing them ; large fields, by
dividing them ; &c. &c.

17. Some Surveyors return three measurements of each field
in the Terrier; viz. the laud in cultivation ; the hedges and
waste land; and the total quantity, or sum of both.

18. In giving the cultivation of each *field, the permanent
meadows, or those which the tenant Ts pr:)hibited from breaking
up, should be particularly noticed.

19. In writing out a valuation-book for the purpose of making
assessments, all the lands and tenements in the occupation of the
same tenant, should be colected together ; and put down on
the left-hand p:@e of the book. /At the top of the page must
appear the name of the tenant; and in the first and second
columns respectively, the names of the proprietors and the num-
bets on the plan.  The third, fourth, fitth, and sixth columns,
must coitain the nune, measurement, value per acre, and total
value of cach field respectively.  The right-hand page may be
left blank for incidental remarks, when a change of occupation
takes place ; or when any circumstance occurs that affects the
arrangement of' the book. .

20. When the valuation is high, it is frequently thought pru-
dent to calculate the assessments {ron onc-four\h, one-halt, or
three-fourths of the amownt ; this, howev.er, 15 more properly
the consideration of the occupiers, than that of the Land-Sur-
veyor. Sometimc§ the assessments are calculated from one-
half, o thr&_e—four‘hs of the valuation of the land; and from
one-fourth of the valuation of the buildings.



. 0

256 LAND-SURVEYING. (Part V.

.

A TERRIER OF THE SURVEY IN PLATE IX.

-

g Value

a o er Tatal
2 Names Cultivation | Area | P Value
- . Acre per

5. of the of the in to rent. Annum
4 i N ) }o rent.
z, Fields. -{| Ground. [A.R.P£. s d.|1-,. s d.

1 | Calf Garth ...... |Pasture ......[ 1 0 202 12 6| 2 19 0}
2 | Lane Close ..... |Arable .......| 2 2 38{1 16 0] 4 18 6]

Permanent | | . -
3.| Low Close...... Meadow 20102 264 77

4 | Turnpike Close |Argble .......]15 1 28]1 14 022 16 5}
5 | Daisy Field .... Meadow .....]11 0 91 15 6]19 12 53

6 | Triangle....,.... |Pasture ......[12 2 182 3 6|27 8 7}

. »
Sum Total ....coeeervennreorsenees (43 0 Bjviuunn.n |82 2 91

.

Nole 1—~The annual value of each ficld may be found from the area,
and the value per acre, by the Rule of Three 3 but when the calculations
are numerous, much labour may be saved by using Hudson’s Land Valuer’s
Assistant.

2.—If one tenant occupy all the foregoing estate, his rent will be 8214
23, 94d. per annum; and if the assessments be made from three-fourths of
the annual value, he will be assessed at 620, 12s. 1d.

3.~The Terrigr may be divided into any number of ‘columns, to suit the

purpose of the Sl.'rveyor; and when the observations, remarks, &e. are tov

numerous to be contained in the columns of on page, each two opposite pages

may be divided into columns, in which may be entered every necessary infor-
y \

mation relating to the estate.
.

2
4.—In extensive surveys and valuations, an alphabetical index should be
annexed to the Terrier or Valuation-Book, in order that the name of any par-
ticular proprietor or occupier may be more readily found.
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LAND-SURVEYING.

Pact the gtxtb.

Rules and Directions for laying out any given Quan-
hty of Land, in any proposed Figurg; for parting from
any Field or Figure any’Quantity *of Land required ;
and for dividing a Pieee of Land among sundry Claim-
ants in the Proportion of their respective Claims, or a
Common, &c. of variable Value, among any Number of
Proprictors, in the Propnrtwu. of their rAspective Interests.
Also, the Method of reducmg Statute Measure to Cus-
tomary. and vice veysi.

SECTION I

RULES AND DIRECTIONS FOR LAYING OUT ANY GIVEN
QUANTITY OF LAND, IN ANY PROPOSED FIGURE; AND
FOR PARTING FROM ANY FIELD OR FIGURE, ANY QUAN.-
TITY OF LAND REQUIRED.

WhEN the l:nd to be laid ont: or parted off, is given in acres,
roods, and perches, it myst first be reduced info square links ;
in which process the following Table will be found extremely
useful,

When it is required to part off from any field, or figure, any
quantity of land, it is generally necessary, first, to measure the
whole, if the dimensions be not given.
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D C
(]
< © '
i
J ¢ [
l..______________—___"_l _
A B

In laying out the square, in the field, let A B represent one
of its sides, which make = 8(0.2 links. At A, erect the per-
pendicular A D, which mal» = A B; and at B, erect the per-
pendicular B C, which make also = A B. Then measurg the
line C D, and if yoy find it = 8(0.2 links, the work is right.

2. Required the side'of a square, which shall contain 13
acres, 2 roods, and 32 perches. Ans. 1253 links.

PROBLEM.III

Upon a-given Line, to make a Rectangle, that shall contain any
proposed Quantily of Land.

RuLE.—Divide the proposed area by the given side, and the
quotient will be the other side of the rectangle.

EXAMPLES.
1. Lay out 3a. 3a. 26p. in the form of a rectangle, onc side
of which must be 850 links.

sq. links.
3a. = 300000
3r. = 75000
26p. = 16250

85,0)39125,0(460.3 links, the other side.
340

=512
510
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A T T B
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In laying out the !e‘ctangle in the field, let A B represent the
piven side. At A, crect the perpendicular A D, which make = °
460.3 links; and at B, erect thg perpendicular B C, which
make = A D. Then measure the line C D, and if you find it
= A B, the work is right.
.2 If one side of a rectangle be 525 links; required the other
side, so that the fizure may contain 6a. 2r..23p.
* Ans. 1265.5 links.

PROBLEM IV.

L]
To tay oul uny given ,quantily of Land in & Rectangle, so ihat
one of iis, Sides shall be two, three, four, or any number of
times as long as the other.

RuLe.~—Divide the given area by the given number, and the
square root of the quotient will be the shorter side, which multiply
by the given number, and the product will be the longer side.

EXAMPLES. .
1. Lay out 3a. Or. 32p. in the form of a rectangle, one of the
sides of which shall be twice as long as the other.

o 5q- links.
3A. = 300000 .
g2p. = 20000

2)320000
16G0000(400 links, the shorter side.
16 2

770000 800 links, the longer do.

s3
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B C

A D

Let A B C D represent the rectangle, which you must lay
» nut according to the directions in the last problem ; A D being
800, and A B 400 links.
2. A.rectan'gle contains 7. 2g. Op. ; what are its sides, one
of them being three times the length of the other ?
Ans. 1500 and 500 links.

PROBLEM V.

Upon a given Base, to lay out a Triénglc that shall contain any
given number of Acres, §c.

RuLe.~Divide the area by half the base, or twice the arca
by the whole base, and the quotient will be the perpendicular
of the triangle.

EXAMPLES.

1. Lay out 3a. 2r. 16p. in the form of a triangle, the base of
which must be 1200 links.

sq. links.

3A.,= 300000

2R, = 50000

16p. = 1900_9

6,00)3600,00
600 links, the perpendicular.
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A\

B

c fm e mm———-——\ee

Upon any part of the given base A B, hppose. at D, erect
the perpendicular D C,‘\tvhich make = 600 links; then stake
out the line A C and B C; so will A B C be the required tri-,
angle. But if the pcrper;dicu]ar be grected at either end of the
buse, as at B, then the line A E must be staked ouf; and ABE
will be the triangle required.

<2 .Mequired the perpendicular of a triangle, which contains
s, 2n. 37p,, its base being 1556 links. . Ans. 865.2 links.

PROBLEM VI
L]
1o lay out a Trapezium, that shall coytain any Number of Acres,
&c. 5 having one of ils Sides or a base Line given.

Rouve 1.—Divide the given area into two parts, either equal
or unequal ; and then, by the last problem, find the perpen-
dicular that will lay out one of these parts in a right-angled
triangle, upon the given base.

You must then consider this perpendicular as one of the dia-
gonals of the trapezium, and also the base upon, which you
must lay out the other triangle.

Rure 2.—Divide the given area into any two parts, as before ;
and then, find the perpendicular that will lay oug one of these
parts in a right-angled tridngle, upon thesgiven base.

Add the square of the perpendicular thus found, to the
square of the given base, and the square root of the sum will
be the hypothenuse. Consider this hypothenuse as one of the
diagonals of the trapezium, and also the base upon which the
othier triangle must be laid out.

L)
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EXAMPLES.
1. Lay out 84. in a trapeziun., upon a given side of 800 links.

BY THE FIRST RULE.
Divide the given area into 5 and 3 acres, and let the t .angle
upon the given side contain the greater part.
5a. = 500000 square links.

£,00|10000,00 o

71250 links, the perpendicular of the first triangle,
and also the base of the second.
3a. = 300000 square liaks.
2

125 0)60000 0(480 links, the perpendicular of the second

triangle.
1000
1000
. 0

C

]

)

]

i

i
D}

/ |

!

'

]

i

]

i

i

1

]

i

i

A B

In laying out the trapezium, in the field, let A B represent the
given side. At B, erect the perpendicular B C, which make =
1250 links. Then, upon any part of the line B C, as at D, erect
the perpendicular D E, which make = 480 links. The four out-
lines being properly staked out, the work will be completed.
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BY THE SECOND RULE.

5a. = 500000 square links.
2]

8,00)10000,00
71250 links, the perpendicular of the first tnangle.
. ’Ehen, /1250¢ + 800% =,/ L )()2000+010000_¢2209500
= 1484 ]mks, the hypothenuse of the first, and a]so the base of

the second triangle. o . .
3. = 300000'square links.

1 481)()()000()(4\)4 3 links, the perpendicular of the

50936 second triangles
76400
5030
. 4-() 10
44:"&)
<188
C
] e
E-//' '
,’ )

AT B

Having laid out the tr 1angle ABC,hs before directed ; upon
any part of the line A C, as at D, erect the perpendxcnlnr DE,
which make = 404.3 links. Stake all the outlines, and the
work will be completed.

2. Lay out 12a. in a trapezium, upon a given side of 1400 links.

Ans. Supposing the given area divided into 7 and 5 acres;
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then, by the first Rule, the perpendicular of the first triangle is
found to be 1000 links ; and that of the second the same.

. By the second Rule, the perpendicular of the first triangle is
found to he 1000 links ; the base of the second 1720.5, and its
perpendicular 581.2 links.

'

-

* PROBLEM VII.
Upon a given Base, to lay out a Rhombus of any Conlent less
thun the Square of tee 'Base.

Rure.—Divide the content by the base; and the quotient will
be the perpendicular. Then, from the gquare of the base, sub-
tract the square of the perpendicular, and find the square root
of the remainder. Upon the base, from one of its extremities,
measure a line equal to this root, and at this point erect a per-
pendicular.

Note.=-It is evident from the foregoing Rule, that the area of a rhombus
or thomboides may be found by multiplying the base by the perpendicular
breadth.

EXAMPLES.
1. Lay outinarhombus, 5a. 2r, 16p. its base being S00 links.
sq. links.

5a. = 500000
2r. = 50000
16r. = 10000
8,00{5(00,00

7700 links, the perpendicular.

Then, 4/ 8007 —700% =,/ 640000 — 490000=x / 150000=387.3
links, at which distance, from one of the extremities of the
base, the perpendicular must be erected.

E C

c emusassErenEE s auE e anutae

A
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In laying out the rhomBus, in the field, let A B represent the
given base. From A, on the line A B, measure 387.3 links to
D ; and at D erect the perpendicular D E, which make = 700
links. At E, erect the perpendic‘ular E C, which male = the
base A B. Measure the lines C Band A E, and, if you find
eael of them = A B, the work is right.

2. La; out a rhombus, which shall contaifl Ga. 1r. 8¢., upen
-a bafe measuring 900 links.

Ans. The perpendicular is found to be o700 links, and the
distance at which it myst De erected from one of the extremities
of the base 565.7 links.

PROBLEM °VIII. .
To lay on! any given Quantity of Land in a Circle.

Rure 1.—If we multiply the square of jthe diameter of any
Tircie by .7854, the product wifl be the area; consequently, if
we divide the area by .7854, the quotient will be the square of
the diamcter.

2. Multiply the square root of the area by 1.12837, and the
product will be the diameter. .

2XAMPLES.
1. Lay out one acre of land in a Circle. .
]mks
.7854)1 00()00 000000(127323.65 links, the square of
854 7854 the diameter.
21460
1 ';708
- 57520
58078
- 25120
23562
* 18580
15708
« 28720
23562
+ 51580
47124
* 44560
30270
* 5200
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Then, 4/127823.65 = 356.82 links, the diameter of a circle
containing one acre of land.

Or, by the Second Rule, 4/100000 = 316.227; and 316.227
x 1.12837 = 856.82 links, the diameter, as before.

- TN

In laying out the circle in the field, provide a strong cord, in
length equal to the radius of thecircle, which in this case will be
17¢.4 links ; and fixing one of its ends at B, as a centre, make the
other fast to your offsct-staff, near its lower extremity. Then,
stretch the cord to A, and, with the line A B, describe the circle,
keeping the staff perpendicular, and makiagamark on the ground,
with its pike, by which you must stake out the circumference.

Or, at proper intervals, stretch the radius A B, and put down
stakes in such a manner as to form the circumference.

2. Required the diameter of a circle, which will contain half
an acre of land. Ans. 252.3 links.

PROBLEM IX.

To lay out any given Quantily of Land in a regular Polygon.

RuLE.—Divide the grea of the required polygon, by the arca
standing opposite to its name, in the subjoined Table, and the
square root of the quotient will be the length of the side. Mul.
tiply the side thus found, by the polygon’s number, in the
column of radii, and the product will be the radius of the circle
circumscribing the required polygon.
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A Table of reguldr Polysons, with their Areas ; and the Radii of
their circumscribing Circles, when the side of the Polygon is 1.

[ ]
N 7 T
ISD(Il?si Names. Areas. Radii. ;
' l — e 2 -
©8 ! Triaogle 0.-433 0.57
* 4 | Square I 0.707 |
i & | Pentagon 1.72 0.53 !
© 6 : Hexagoh 2598 % 1. ° |
i 7 : Heptagon 3.63% L2
{ 8 | Octagon 4.628 | L1306 |
I 9 | Nonagon 6.182 1.462 !
i 10 ; Decagon . (004 1.619 |
{ 11| Undecagon 0.365 1775 |
VIR ’ Duodecagon 11.196 1.932 !

« N0lg—IT the square of the side of any polygon, be multiplicd by the mca
standing opposite to its naine, in the preceding Tablé, ghe product will be the
arca of the polygon. .

EXAMPLES.

1. Lay out one acre of land in a regular hexagon.

100000 ——
Here - e = 3819147 ; and /38491.147 = 196.191
o,

links, the side of the required polygbn, and also the radius of
the circumscribing circle, because the side of a regular hexagon
and the radius of its circumscribing circle are always equal to
each other ; hence the multiplier in the Table is 1.
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To lay out the hexagon, in the field, draw the circumscribing
circle as directed in the last problem.  Then, the radius A B,
which is equal to the side of the hexagon, being applied six
times, wjll just go round the circumference, and form the
polygon required.

2. Lay out half an acre of land in a regular octagon.

Ans. The side o the required actagon is 101,76, and the
radius of its circumscribing circle 132.898 links.

PROBLEM X.

To lay out any given Quantity of Land, in an Ellipsis, having
onc of the Diameters given.

-

RuLe.—If we multiply the rectangle of the two diameters of
an ellipsis by .7854, the product will be the area ; eonsequently,
if we divide the area by .7854, and that quotient by the given
diameter, the latter quotient will be the diameter required.

EXAMPLES.
1. Lay out an ellipse, which shall contain one acre, with a
transverse diameter of 450 links.

sq. links, .
.7854)100000.00000(127323.6 quatient.
. 7854

21460
15708
57520
54978
- 25420
23562
- 18580
15708
"28720
23562
- 51580
47124
- 4456
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’

127323.6
4350 o

_ Then, = 283.1inks, the conjugate diameter.

By Prob. 15, Part L, construct the ellipse A BC D ; then by
a property of the ellipse, (see my Mensuration, page 318,) the
... of the distance of the focus from the, centre, is equal to
the difference of the squares of the segi-diafneters: hence, we
have 4/225¢ — 141.5%2 = 4/ 30602.75 = 175 links, equal F o, or
fo: and, 225 — 175 = 50 links, equal A F, or B f.

Again, by another property of the ellipse, the sum of two
lines drawn from the foci, and meeting in any point in the cir-
cumference, is equal to the transverse diameter ; that is, Fm +
fm=AB. .

Procure, thtrefore, a cord, and upon it make two loops, so
that the distance between them may be equal to the transverse
diameter ; then measure, in the field, the diameter A B ;* putting
down a stake at each focus, and one at the centre 0. At o, erect
the perpendiculars o C and o D, making each = 141.5 links.

Put the two loops over the stakes at F, f, and stretch the
cord, so that the two parts F m, f m, may be equally tight ; at
m put down a stake, as one point in the circumference of the

ellipse ; and, in the same manner, determine as many others as
you please. .

But if the ellipse be very large, so that you cannot conveni-
ently procure a cord as long as the transverse diameter; you
must then erect perpendiculars, calledsordinates, at every 50
links, or at every chain’s length, &c. upon that diameter, and
measure the lengths of these perpendiculars by the scale.
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Then mrasure, in the field, the transverse and conjugate dia-
meters, and erect the perpendiculars in their proper places;
always remembering to put down a stake at the end of each
perpendicular. g

2. Lay out an ellipse which shall contain 8a. 3r. 8r., one of
the diameters being given equal to 800 links.

- Ans. The other diameter is = 1400 links.

Note.—Ae Surveyors are frequently requested to lay out, in various figurcs,
small quantities of land for plantations. &c. it is presumed that the foregoing
problems will be found not without their use.

+ PROBLEM XI.

To part from a Square or Rectungle, any proposed Quaniity of
Land, by a Line parallel to one of its sides.

RurLe.—Divide the propgsed area by the side upon which it
is to be parted off, and the quotient will be the length of the
other side of the figure required.

EXAMPLES.
1. From the square A B C D containing Ga. 1R. 24p., part
off 3a. by a line parallel to A B.

D C
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. links,,

6r =
1Rr. =* 25000
24r. = 15000

é";TemTﬁ(soo links, the side of the square.

*+0000

'Ehen,. 300 = 875 links, the side A E, or BF required.

2. Ftomtherecm:gjeﬁBCDmhinhg 8a% 1R. 24p., part
off 2a. In. 32¢. by a fine parallel to A D = 700 links. Then,
from the remainder of the rectangle, part off 2a. 3. 25¢. by 'Y
line parallel to A B.

D F C
. L]
L] ) .
G H
)
L]
A ° B
* sq. links.
2A. = 200000
IR, = 25000
7,00|2450,00

~350 Tinks, the side A E, or D F.

sq. links.
8a. = 800000
1R = 25000
24p. = 15000 '
7,00|8400,00
1200 links, the side A B,
850 —— the side A E.

850 —— the difference == E B,
T
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8q. links. ‘
2. = 200000
SR.= 75000 f
25¢p. =_l-562_;_5
_850)290625(342 links, the side E G, or B H.
2550

- * 3562
3400

<1625

1700

Y —

8. Part off 6a. 3n. 12p. from a rectangle,’containing 15A. by .
a line parallel to the longer side ; the shorter being 1000 links.
Ans. The longer side of th> given rectangle is 1500, and the
shorter side of the rectangle required is 455 links.

PROBLEM XII.

To part from & Square or Rectangle, any proposed Quantily of
Land, citker in a right-angled Triangle or Trapezoil, by a Line
drasmn from any of the Angles to either of the opposile Sides.

RuLE.~~When the proposed area is to be parted off in a tri~
angle, divide double this area by the base or side upon which it
is to be parted off, and the quotient will be the perpendicular.

When the proposed area is to -be parted off in a trapezoid,
subtract it from the area of the square or rectangle, and part off
the remainder in a triangle, as above directed.

EXAMPLES,

1. From A B C D representing a square, whose side is 900
links, part off a triangle which shall contain 2a. 1r. 86g. by a
line drawn from the angle B to the side A D.
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D . C .
)
E L ]

A . g

2a. 1n. 36p. = 247500 square links.
2

9,00/495000  » .
550 links, the perpendicular A E.
Hence A B E is the triangle required.
2. From A B C D representing a rectapgle, whose length is
=126, and breadth 758 links, partoff a trapezqid which shall contain
7a. 3R. 24p., by a line drawn from the angle B to the side C D.

D E C
L J
A B °
sq. links.
958870 the area of the rectangle.
790000 ditto of the trapezoid.

e

168870 difference,-the area of the triangle.
2

758)337740(445.5 links, the perpendicular C E.
)3032 H(eneeABE D is the trapegoid required.
3032
- 4220
3790
* 4300
3790
- 510 T2

—
—
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8. From a rectangular field, whose lepgth is 1560, and breadth
1000 links, it is required to part off a trapezoid, which shall
contain 12a. 3R. 12p., by a line drawn from any of the angles
to the longer opposite side. ¢

Ans. The area of the rectangle is 15a. 2r. 16p.; conse-
-quently, the area of the triangle is 2a. 3. 4p,, and its perpen-
dicular 555 links. . ..

" PROBLEM X]IIL

To part from a Triangle, upon the Base” or longest side, any
* proposed Qugntity of Land, by a Line drawn from either of
the Angles gt the Base, lo the opposite Side.

" RuLe.—~Divide twice the proposed area by the base upen
which it is to be parted off, and the quotient will be the per-
pendicular. : ‘ . -

Or, if the proposed area be divided by half the base, the quo-
tient will be the perpendicular.

Note—A Parallel Ruler may be used with advantage in this, and several
of the following Problemps,

EXAMPLES.

1.From AB Crepresenting a triangle, whose base A B is 1200,
and sides A C and B C, 1000 and 800 links respectively, part off
2a. 2R. 24p. by a line drawn from the angle B to the side A C.

i
A . D . B
2a. 2R, 24P. = 265000 square links.
2

12,00)280030
441.6 links, the perpendiculars D E.

pamm———
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At A, erect the perpendicular A F, which make = 441.6 links ;
then draw F E'parallel to A B, and it will intersect the side A C,
in the pgint to which the division-fence B E must be made.

Or, by the plotting-scale, erect the perpendicular D £ = 441.6
links, which will determine the point E.

« By the scale, you will find A E = 664 links ; measure, there-"
fore, in the field, 664 links from A to E ;°stake out the ¥ne
B E, and A B E will be the triangle required.

2.FromABC representing a triangle, whose bdse A B is 1300,
and sides BC and A (3 1100 and 900 links respectlvely, part off
1A. 3r. 36p. by a line drawn from the angle A to the side B C, so
that the triangle A E € may contain the proposed quantity.

A v D B
From the three sides, by Note 4, Part IV, the area of the given
triangle is found = 488076 square links.

And, 1a. 38. 36p. = 197500 square links.
The difference == 290576, the area of the triangle A B E.
2

1300)581152(447 links, the perpendicular D E.
5200
- 6115 °
5200 o
* 9152
9100
e 52 4 o

By the mode described in the last example, determine the
point E, which you will find at the distance of 658 links from
the angle B ; measure this distance in the field, from B to E,

and proceed as before.
T3
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8. From a'triangular field, whose siles are 1500, 1200, and
1000 links respectively, part off 8a. 2r. 16p. by a fence made
from the greater angle at the base, to the opposite side.

Ans. The perpendicular of the triangle required, is found to
be 480 links ; and it rises upon the base, at the distance of 537
‘links from the less angle.

PROBLEM XIV:

To part from a Triangle, any proposed duantity of Land, by a
Lirie parallel to any one of its Sides.

RuLk.~—The areas of similar triangles are to one another in
the duplicate ratio of :heir homologous sides: hence, as the area
of the triangle A B C is fo the square of the side A C, or B C,
go is the area of the triangle D E C to the square of the side
D C, or E C respectively. (See Theo. 13, Part 1.)

C

) \ X
AL \8
' EXANPLES.

1. Suppose the base A B = 1200, the side A C = 1000, and
the side B C = 800 links; part off 1. 2. 16p. by the line
D E parallel to*A B.’

From the three sides, by Note 4, Part IV, we find the area
of the triangle.

A B'C = 396863 square links.
And, 14. 2R. 169, = 160000 square links.
The difference = 236863, the area of the triangle D E C.



Section 1.) LAND-SURVEYING. 279
Then, as 396863 : 1000, x 1000 : : 236863 : 59G838.20; and

+/ 596838.20 =4772.5links = D C; hence 1000—772.5 = 227.5
dinks=A D. Again, as 396863 : 800x800:: 236863 : 381976.45 H
and +/381976.45 = (18 links = E C; then 800 — 18 = 182
links = B E.

« Measure, therefore, in the field, 227.5 links from A to D ; and
from B to E measure 182 links ;° stake ous the line D E, gnd
the*work will be completed.

2. From a triangular field, whose sides are 1800, 1500, and
1200 links respectively, part off 3a. 2r. 32¢. by a line parallel
to the shortest side. *

Ans. The area of thg given triangle is 892941 square links ;
the area of the triangle made by the line of divn;sion is 522941
square links ; and one of its sides, from the angle opposite the
line of division, to the commencement of that line, is 1147.9,
and the other 1377.4 links.

PROBLEM XV. ,

To part from a Reclangle or Triongle, any proposed Quantity
of Land, vpon a Dine on whick there are Offsets, when the
Area of tRose Offsets is to be considered as Part of the Portion
2o be parted off.

RuLe.—Find the area of the offsets, which subtract from the
portion to be parted off, and then procced with the remainder,
as directed in the preceding problems.

But, in a rectangle, when thgre are offsets on ofle, or both of
the lines adjoining that upon which the given quantity is to be
parted off, reject these offsets, and proceed as before directed.

Then, having found the distance at which the line of division
must be frem that upon which the giveh quantity is to be parted
off; find the area of the offsets contained between those lines,
which area divide by the latter line ; and the quotient will be
the distance by which the former line must be approximated to

the latter, '
T™4
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. EXAMPLES. -
1. From a rectangular field, whose dimensiops are contained
in the following notes, part off 2a. 3r. 32». upon the chain-line
A B, so that the offsets taken upon that line may be included.

e
—o®

2A. 3R. 32pP. =sq£995000
57000 the area of the offsets.

12,00{2380,00 the difference.
198.4 links = A E,or BF.

Hence, the irregular figure A G B F E, contains 2a. 3g. 32p.
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2. From a rectangular field, whose dimensions are contained
in the followingsnotes, part off 2a. 2. 8p. by a line parallel to
the chain-line A B ; so that the offsets taken upen this line, and

" also those upon the two adjoinin} lines, contained befween the
chain-line A B and the line of division, may be included.

DA
0 500
40 350
55| , 250
450 150
(1] 000
R off D.
cCD
1000
R. off C.
BC
o] - 500
40 400 .
60 250
45 150
0 000
R. off B.
A B
o 1000 .
501, 700
70 450
40 200
0 000
Begin at A, | Range W.
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8q. links.

24. 2n 8p, = 255000
40250 the area of the offsets taken on A B.

1 000|214- 750 the difference.

214.750 lxnks B a or A m, which we may
call 2151inks. Now 215 — 150 =65 =ra =cm; and, by
the scale, a e is found to measure 58, and m n, 538 links ; hence
the area of the offset B a e - the area of the offset Amn =
13282, which divided by 1000, gives 13 links, the distance by
which the line e n must be approximated to A B. Conse-
quently, E F is the true line of dnvmlgn and the irregular
figure A G B E F contains 2a. 2r. 8p. minus the two shaded
offsete. ..

PROBLEM XVI.

To part from a Trapezium, or any irregular Polygon whaiever,
any proposed Quantily of Land, by a Line draw parallel to
any of the Sides, or by a Line dramwn from any of the Angles,
or from any assigned Point in one of the Sides, lo any of the
opposite Sides.

Rure 1.—~Having laid down the whole figure, draw a guess-
line in the direction required, parting off, as nea:ly as can be
judged, the proposed quantity ; after which, by the scale, mea-
sure, with the greatest accuracy, the guess-line, and also the
quantity thus parted off.

Then, if the guess-line or line of division be drawn from an
angle, or from any assigned point in a side, divide the difference
between the proposed quantity-and the quantity parted off, by
half the guess-line, and the quotient will be the perpendicular
to be set off, on one side, or the other, of the guess-line, accord-
ingly as the quantity parted off is more or less than the quantity
proposed. To the end of this perpendicular, from the point
assigned, draw a new line of division ; and it will part off the
quantity required.

2. But if the guess-line be drawn parallel to any of the sides,
divide the difference before mentioned, by the whole guess.line,
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and the quotient will be the perpendicular to be sgt off from
each end of the gyess-line, on one side, or the other, as above.

Note 1.—When from a trapezium, apbroaching very nearly to a rectangle,
it is required to part off any number of acres, &c. by a line pcmllefto one of
its sides ; it may be done as directed in Prob. XI.; and if there be offsets
upon any of the lines, they must be t.reated a8 in the lu: Problem.

[ ]
. 2.-2In uging guess-lines, it is not necessary that the learner should draw
them so as to coincide in measure, with those of the enmgles which he is
performing. It will be sufficiens for him to proceed iy a similar manner.

EXAMPLES,

1. From a trapezium, whose dimensions are contained in the
following notes, part off 2a. 2r. 24p. by a line parallel to the
=side & B. . *

BD
1249 Diag.
1000
Return to B,

*AC
1112 ¢ | Diag.
1000 &
R. off A.

DA
550

R. off D.
CD
979

R. off C.
BC

557
R. off B.

1114
1000
Begin at A. Range W.
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D
- W

g

o A

" Having laid down the figure, draw the guess-line m n parallel
to A B; and from n, let fall the perpendicular a n; then, sup-
pose m n = 1058 links, a n will be = 230, and A a = 1052
Yinks ; therefore, B a = 1114 — 1052 = 62 links.

. links.
Then, 1055 x 250=242650 the area of the trapegoid A anm.

And, 230x 31= 7130 the area of the triangle B a n.
The sum « - =249780 the area of the trapezium A Bnm.
24. 2R. 24p. =265000
’ 15220 the difference between the quan.
tity proposed, and the quantity parted off by the guess-line ;
which, JJivided by 1058, gives 14.4 links, to be set off perpen-
dicularly from m and n toward D and C. Hence, E F is the
true line of division ; and the trapezium A BEF contains 2a.
2R, 24P

As A is very nearly a right-angle, measure, in the field, 230
+ 14.4 = 244.4 links, from A to F. Then, upon any part of
the Jine A B, (toward B) as at e, erect the perpendicularer,
which make = 244.4 links ; stake out the line E r F, and the
work will be completed.

2. From a trapesium, whose dimensions are contained in the
following notes, part off, in a triangle, 1. 3r. 12p. by a line
drawn from the angle C to the side A B.

55—
1634 Disg.
1000
Return to B.
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AC

1010 Dng' .
L. off A.

Having laid down the figure, draw the guess-line C m, which
suppose = 638 links. From m let fall the perpendicular m a,
which will be = 417 links.

sq. links.
Then, 410 x 417 = 170970 the area of the triangle B C m.
1A. 8R. 12p. = 18R500 .

11530 the difference between the
quantity proposed, and the quantity parted off by the guess-
* line, which is divided by 519 (half the guess-line) gives 36 links,
to be set off from m toward A. Hence, E C is the true line of
division ; and the triangle B C E contains 1a. 3g. 12p.
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Also, A E is found = 781 links ; measure, therefore, in the
_field 781 links from A to E; stake out the l.ine EC, and the
work will be completed.

Note.—Yrhe Rules given in this problem, for parting off land from irregular
figures, are generally adopted by Practical Surveyers ; because they may be
applied to any irregular figure whagever. Land, however, may sometimes”be
parted off more diredtly  for instance, %the foregoing example may be per-
formed by the mode followed in Prob. XIIL., i. e. if the given guantlty, in
square links, be.divided by half the line B C, the quotient will be the perpen-
dicular of the tfiangle 3 C E ; then, at the distance of this perpendicular, a
line drawn parallel to B C, will intersect the line & B in E, the point to which
the division-fence must be made.

8. From a'field, whose dimensions are contained in the fol.
lowing notes, part off 3. 2r. 16e. toward A D, by a fence made
from the side A B to the side C D, so that the fence may com«
mence at the distance of 600 links from A. .

1050 , | Diag.
Return|  toB.

AC Diag.
1708 o8

L. off A.

Begin at A. Range E.
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" Having constructed the figure, set off 600 links from A to E,
and draw the guess-line E m, which suppose = 702 links ; the
diagonal A m will be = 1132, the perpendicular D a = 278, and
the perpendicular E a — 818 links. Hence, the area of the
trapezium A D m E, is found = 387336 squure links; but the
quantity proposed (360000 square links) exceeds the quantity
parted off by 22664 square links: this divided by 351 (half the
guess-line) gives 64.5 links, to be set off from the line E m, per-
pendicularly toward B C.

Now, continue the line E m, and upon- it erect the perpen-
dicular n F = 64.5 links. The liné F E will be the true line of
division ; and the trapezium A D F E contains 3a. 2g. 16p.

If it had been required to set off the perpendicular on the
other side of the line E m, you myst still have erected it so that
its end might have touched the Line C D,

Now, by the scale, D F is found = 558 links. Measure, there-
fore, in the field, 600 link «from A to E, and 553 from D to F ;
stake out the line F E, and the work will be completed.

Note.—The last example may also be performed by finding the area of the
triangle A D E, and subtracting it from the given quantity ; then, if the re-
mainder be divided by half the line D E, the quotient will be the perpen-
dicular of the triangle D E F.
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At the distance of this perpendicular, draw & line parallel to D E ; and it
will intersect the line C D in F, the point to wluch the division-fence must be
made.

4. From an irregular field, whose dimensions are contained in
the following noter, part off £a. 3n. 20p. toward the line A E,
by a fence made from the angle D to the side A B.

1210 | Diag.

500 m, proof-line, goes to D,
R. off C. and measures 324.

1260 |Diag.

25
85 300
20 150
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_.___—_‘_ L[]

A B
0 1250
35 *1000
50 800
60 600
50 400
30 200,

0 * 000 °

Begin at A. Range W.

B —L i y

Having laid down the figure, draw the guess-line D n, which
suppose = 766 links ; then the diagonall A D will be «= 824,
the perpendicular E a = 278, and the perpendicular r a = 372
. links; r e also will be == 228, and r n = 52 links.

sq. links.
267800 the area of the trapezium AYDE

12000}13 E{tbe area of the offsets taken

{gggg ‘E : . on the different lines.

308148 thg area of the irregular figure AnD E.
2A. 3R. 20p. = 287500

720648 the difference between the quantity
proposed, and the quantity parted off by the guess-line, which
" divided by 383 (half the guess-line) gives 54 links, to be set
off from n toward A. Hence, D F is the true line of division ;
and the irregular figure A F D E contains 2a. 3n: 20p.

v
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Now, by'the scale, A ¢ is found = 377 links. . Measure,
therefore, in the field, 877 links from A to ¢ ; stake out the
line D ¢ F, and the work will be completed.

Note 1.—If the area of the irregular figure A D K, be subtracted from the
given quantity, and the remainder divided by half the linc A D ; the quotient
will be the perpendicular of the trinrgle A D F ; the side A B being nearly
stl:aight from A to F.

Now, at the distance of this perpendicular, draw a linc parallel t~ A D ; and
it will intersect the side A B in F, the point to which the division-fence must
be made.

2.—-It is not absolutely necessary tv survey and plan a whole field, in order
to part a portion from it, as the guess-line and portion parted off may be mea-
sured in the field ; but, in my opinien, the former, in gencral, is 2 more eligible
method than the latter ; as you have a better opportunity of proving your
work.

SECTION II.

THE METHOD OF DIVIDING A PIECE OF LAND AMONG
SUNDRY CLAIMANTS, IN THE PROPORTION OF TIEIR
RESPECTIVE CLAIMS, OR A COMMON, &c. OF VARIARLE
VALUE, AMONG ANY NUMBER OF PROPRIETORS, IN
THE PROPORTION QF THEIR RESPECTIVE INTERESTS.

When land becomes the property of coheirs, copartners, joint
purchasers, &c. it is generally divided into such shares, as the
coparties are entitled to ; and this cannot possibly be accurately
effected without the assistqnce‘of some person, who is not only
well acquainted with surveying, but also with the method of
dividing land.

Trr this process an error is evidently much more material than
one committed in surveying.—When a field, &c. is to he di-
vided in*o any nomber of parts, equal or uncqual, it v neces.
sary, first, to ascertain its dimensions ; and next to inguire of
the parties concerned, in what part of the property in question,
they wish their respective shares to lie.
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PROBLEM I.

To divide @ Square or Reclangle, either equally or unequally,

*among any Number of Persons, by Lines parallel to one of
its Sides. * * .

. .

RuLe.—If the parts, into which the field is reqpired to be
divided, be equal, divide,tie side which will *be clit by the di-
vision-fences, by the ndmber of those parts, and the quotient
will be the distance at which the division-fences must be placed*
from each other, and from the outsides to which they are pa-
rallel. But, if the parts be unequal, you must then part off
each person’s share as directed in Sect. I. Prob. XI.

- » . L4

EXAMPLES.

1. Divide the square A BC D contai.ning 5a. 2R. 20p. into
three equal parts, by fences parallel to the side A B.

D . *c
G H
E F

o
A B

Here 5a. 2r. 20p. = 508500 square links ; and ,/ 562500 =
750 links, the side of the square. This divided by 3, the num-
ber of parts, gives 250 links, the distance at which the first di-
vision-fence must be placed from A B, &. From A and B,
therefore, set off 250 links to E and F ; join E F, and the reet-
angle A B F E, will be one of the parts required.

v
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Again, fiom E and F set off 250 iinks to G and H; join
G H, and the rectangles E F G H, and G HL D will be the
two other parts required. .

2. Divide A B C D representing a rectangular field, whose
length is 1500, and breddth 800 links, among three men, A, B,
and C, by fences parallel to the side A D, so that A may ha.e
33. B 4a. and C tle remainder.

D F H P) C

. r L]

A E G B

Here 3a. = 800000 square links, which divided by 800,
gives 375 links = A E or D F: hence the rectangle A E F D
contains A’s share.

Agail:, 4a. = 400000 square links, which divided by 800,
gives 500 links = E G or F H : hence the rectangle EG H F
contains B’s share.

Now, the rectangle A B C D, 18 found to contain 12a. ; con-
sequently, the rectangle G B C H containing 5a. is C’s share.

Noute.—~This and similar examples :nay also be performed by the following
proportion: As the area of the whole reetangle is to the whole base, or side

cut by the division-fences, so is each person’s sharc of the rectangle to his
share of the base.” :

PROBLEM II
To divide a triangular Field, either equally or unequally, among
any Number of Persons, by Fences made from any of its
Angles to the opposite Side.
RuLE.—If the parts, into which the field is required to be
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divided, be equal, divide the base, or side to which the division-
fences are to be made, by the number of those parts, and the
quotient will be each person’s share of the base. But, if the
"parts be unequal, say, as the area *of the whole trumgle is to the
whole base, so is each person’s share of the triangle to His share
of the base. (See Simpson’s Geom. IV. 7.; Reynard’s Geom.
V.1.; and Euelid VL. 1.) , ° N

[

b EXAMPLES. .

1. Divide A B C, regmsénting a triangula; ﬁeld: whose sides
A B, A C, and B C are 1500, 1200, and 1009 links respectively,
into three equal parts, by-fences made from the angle C to the
side A B. .

S S
/ R
[
A D E

Here A B = 1500 links, which divided by 3 (the Aumber of
parts) gives 500 links, each persow’s share of the base. From
A, therefore, set off 500 links to D, and from D 500 links to
E ; draw the lines C D and C E, ‘to represent the division«
fences ; and the triangles AD C, D E C, and EB C, are the
three equal parts required.

2. Divide A B C, representing a triangular field, whose sides
A B, AC, and B C are 1450, 1150, and 960 links respectively,
into three equal parts, by fences made from the angle A to the
side B C.

U3
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A B

Here B C = 960 links, which divided by 8 (the number of
parts) gives 320 links, each person’s share of the side B C.
From B, thereforz, set off 520 links to D, and from D set off
the same distance to E; and the lines A D and A E will be
the lines of division required.

3. Divide A b C, representing a triangular field, whose sides
A B, A C, and B C are 2200, 1700, and 1500 links respectively,
among three persons A, B, and C; so that, each person par-
taking of a pond at C, A may bave 3a. B 4a. and C the re-
mainder. -

C
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Having the three sides of the triangle, we find its area
= 1272792.2 square links ; then, as 1272792.2 : A B = 2200
:: A’s share — 300000 square links : 518.5 links, A’s share of
" the base. , ’ .

°
Again, as 1272792.2 : 2200:: 400000 : 691.3 links, B's
share of the base.
'lhe remainder of the base,” whlch is 990.¢ links, belongseto
"C; and, deducting 7a., the sum of A and B’s shares, from the
area of the whole triangle, we find remammg ofor C’s share
572792.2 square links, 2= 5A. 2r. 36p.
~ From A, therefore, set off 518.5 links to D, and from D set
oft 691.3 links to X ; and the lines CD and C E will be the

lines of division required. * .

PROBLEM III.

To divide a triangular Ficld, cither equally or wnequally, among
any Number of Personsy by Fences procceding from any as-
signed Point tn one of its Sides,

RuLe.~—Diwide the base or side of the triangle from which
the division-fences are to be run, as directed in the last problem.
From the assigned point, draw a line to the oppositg angle ;
and parallel to this line, draw a line from each point of division
on the base, until it intersects the opposite side. From these
points of intersection draw lines to the point assigned ; and
they will be the lines of division.required. (See Dr. Hutton's
Course of Mathematics, Vol. ITL. Chap. 7, Prob. 2.)

 FXAMPLES, .
1. Divide A B C, representing a triangular field, whose sides
A B, BC, and A C are 1500, 1150, and 950 links respectively,
equally among three persons, by fences proceeding from a gate,
700 links distaut from A on the base, leading into a lane,
through whieh alone a road can be had to the field.
u 4
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D G " E B

By the question A B = 1500 links, divided by 8, gives 500
links, each person’s share of the base. From A, therefore, set
off 500 links to D, and from D set off the same extent to E.
Then from the gatt G draw the line G C; and, parallel to it,
the lines D Hand EF. From H and F draw the lines H G
and ¥ G, and they will be the fences of division required.

Now, by similaritriangles, (Theo. 11. Part 1. asAG:A C::
A D:AH=¢6785 links; and, s BG:BC:: BE:BF
= 718.7 links. Measure, therefore, in the field, 678.5 links
from A to H, and 718.7 from B to F ; stake out the lines H G
and F G, and the work will be completed.

Note.—After the points H and F have been determined, by the parallel
rulee, the lines A H and B F may be measured by the scale.

2. Divide A B C, representing a triangular field, whose sides
A B,AC, ard BC are 1400, 1200, and 1000 links respectively,
among three persons, A, B, and C, by fences proceeding from a
pond which is at the distance of 600 links from A on the base ;
so that each person partaking of the pond, A may have 1 acre,
2 roods, and 16 perches; B 1 acre, 2 roods, and 20 perches ;
and C the remainder.



Section II.) LAND-SURVEYING. 297

Having the three sides of the triangle, we find its area =
587877.5 square links. Then, as 5878775 : A B = 1400 ::
A’s share = 156250 square links : 372 links, his share of the
base.

Again, as 587877.5 : 1400 :: 187500 : 446.5 links, B's
share of the base. . °

From A, therefore, set off 372 links to D, and from D set off
4146.5 to E. Then from the pond’P draw the line P, C, and
parallel to it, the lines D G and EF. From G and F draw
the lines G P and F P; and the triangle A P G will contain
A’s share; the trapezium P G C F, B’s share ; and the triangle
B P F, C’s share = 244127.5 square links = 2 acres', 1 rood,
and 30 perches.

By similar triangles, we find A G = 744,and BF = 726.8
links : proceed, therefore, in the field, as directec! in the last
example. 4

PROBLEM IV.

To divide a triangular Field, either equally or unequally, among
any Number of Persons, by Fences made parallel to one of its
Sides.

RuLe.—By the rule given in Sect. I. Prob. 14, part off the
first person’s share; proceed with the remainder of the triangle.
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and the next person’s share in the same manner; and thus
continue, till the whole tgiangle is divided.

EXAMPLES.

1. Divide A B C, representing a triangular field, whose sides
A B, A G, and B C are 1500, 1200, and 1000 links respectively,
into three equal parts, by fences made parallel to tfle s1de B C.

C

' G

N

_// N\
PEAN \\

The area of the given triangle is found = 598116.9 square
links, which divided by 3, gives 199372.3 square links for each
person’s share ; consequently, 3908744.6 square links, is the area
of the triangle A E G.

Then, as 5)8116.9 : 1500 X 1500 :: 398744.6 : 1500000 ;
and ¥/1500000 = 1224.7 links = A E.

And, as 508116.9 : 1200 x 1200 :: 398744.6 : 960000; and
v/ 960000 = 979.8 links = A G.

Again, as 398744.6 : 1224.7 X 1224.7::199872.3 : 749945.04 ;
and v/ 749945.04 = 865.9 links = A D.

And, as 398744.6 : 979.8 x 979.8 :: 199372.3 : 480004.02 ;
and v 480004.02 = 692.8 links = A F. Hence, the triangle
A B C is divided into three equal parts, as required,
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2. Divide A B C, representing a triangular field, whose sides
A B, B C, and } C are 2200, 1700, and 1500 links respectively,
among three persons, A, B, and C, by fences made parallel to
the base A B, so that A may have 3a. B 4a. and C the re-
mainder.

The area of the triangle A B C is found = 1272792.2 square
links, from which taking 300000 square links, (= A’s share)
we leave 972792.2 sqhare links, the area of the triang’e DGC.
From this thking 400000 square links, (= B’s share,) we leave
572792.2 square links, the area of the triangle E F C = 5a. 2r.
36p. = C’s share. )

Then, as 1272792.2 : 1700 x 1700 :: 972792.2 : 2208820.46 ;
and +/2208820.46 = 1486.2 links = C G.

And, as 1272792.2 : 1500 x 1500 :: 972792.2 ! 1719669.91 ;
and +1719669.91 = 1311.8 finks = CD.

Again, as 972792.2 : 1486.2 x 1486.2::572792.2:1300563.40 ;
and ¥ 1300563.40 = 1140.4 links =CF. .

And, as 9727922 : l§ll.3 X 1811.3 2: 572792.2 : 1012467.60;
and v/ 1012467.60 = 1006.2 links = C E. Hence, the triangle
A B is divided into three parts, as required.
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PROBLEM V.

To divide a Trapezium, or an irregular Polygon, equally or un-
equally, among any number of° Persons, by Fences made in a
gaven Direction.

Rure.~—By the Rules given in Sect. L. Prob. 16, part off the
first person’s share ; proceed with the remainder of the figure
and the second person’s share in the same mauner; and thus
coatinue, till the whole figure is divided.

EXAMPLES.

1. Divide a trapezium, whose dimensions are contained in
the following notes, irto three equal parts, by fences made from
the side A B to the side C D.

BD

1542 Diag.

1000
Return to B.

AC

1848 Diag.

1000
R. off A.

DA
915
R. off D.

cD

1347

1000
R. off C.

. BC
. 885
R. off B.

AB
1547
1000
Begin at| A.Range |W.
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The area of the triangle A B C, is found = 681942, and the
area of the triangle C D A = 585949 square links ; consequently,
the area of the trapezium A BC D = 1267891 square links, which
divided by 3, gives 422630 square links,for &ch person’s share.

Now, draw the guess-line E m, which suppose = 880 links ;
then the diagoral E C will be found = 1028, the perpepdicular
Ba = 387, and the perpendlcular m a = 424 links : hence, the
area of the trapezlum B C m E, is found = 416854 square I ﬁks,
which is too little by 5776 square links. This dmded by 440
(half the guess-line) gives 13 links, to be set off from m toward
D; consequently, K F is the true line of division,

Again, draw the guess-line G n, which suppose = 878 links ;
then will the diagonal G F = 1017, the perpendlcular Ea=
430, and the perpendicular n a®= 385 : hence, the area of the
trapezium E F n G, is found = 414427 square links, which is
too little by 3203 square links. This divided by 439 (half the
guess-line) gives 19 links, to be set off from n toward B ; con-
sequently, G H is the true line of division ; and the trapezium
A B C D is divided into three equal parts, as required.

Now, by the scale, we find B E = 450, E G = 500, C F =508,
and F H = 468 links, which distances must be measured in the
field, in order to determine the situations of the division-fences.
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Note.—[f we.subtract the area of the triangle B C E, from the quantity to
which eacli person is entitled, and divide the remainder by half the line C E,
the quotient will be the perpendicular of the triangle C E F. By drawing a
line parallel to C E, at the distance of’this' perpendicular, the point F may be
determined.,

In a similar manner, may be parted off the trapeziom E F H G.

2 Divide a field,. whose diniensions are contained in the fol-
lowing notes, among three persons, A, B, and C, so that gach
partaking of a pond at P, A may have Sa. B 44. afid C the

remainder.

"1447 Diag.

1608 | Diag.

1320 | Diag.
700 Pond.
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AB

1200

. L1000
Begin  at A. Range W.

¢ d
B

A.

From the pond P, draw the line P D, and also the guess-line
P m, which suppnse = 558 links ; then will the diagdnal D m
be = 1025, the perpendicular P a = 400, and C a = 195 links:
hence, the area of the trapezium Pm C D is found = 304937
square links, which exceeds A’s share by 4987 s'quare links.
This divided by 279 (half the ghess-line) gives 17.7 links, to be
set off from m toward C ; consequently, P F is the true line of
division, and the trapezium P F C D contains As share.

Again, draw the guesstline P n, which suppose = 696 links ;
then, the dizgonal P E will be = 848, the perpendicular n a =
247, and D a = 552 links : hence, the area of the trapezium P n
E D, is found = 338776 square links, which is less than B's
share, by 61224 square links. This divided by 348 (half the
guess-line) gives 176 links, to be set off from the line P n per-
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pendicularly toward A ; consequently, P G is the true line of
division, and the trapezium P G E D contain: B’s share.

Now, the irregular polygon A B F P G contains C’s share,
which will be found = 4. 3r. 19¢.

By the scale, we find A G = 252, and B F = 545 links,
which distances must be measured in the field, in order to dc.
termine the situations of the division-fences.

a

Notc 1.—The foregoing cxample may also be performed by subtracting the
area of the triangle C D P from A’s share; and then laying out the remainder
in the triangle C F P, as before directed.

In a similar manner, may be parted off B's share.

2.—The division of the last, o any other figure, may be proved by finding
the area of the whole figure, which, if cqual, or nearly cqual to the sum of
the areas of the parts into which it has been divided, demonstrates the work

to be right. .

PROBLEM VI.

To divide a Common, or any quaniily of Land, of uniform
Wlue, among any number of Proprietors, in tie proportion
of their respective Interests.

In this case, the land to be divided must first be surveyed ;
and next, the estate of each proprietor, if its quantity be un-
known. Tken, if it be required to make the division according
to the value ‘of each person’s eitate; there must be proper per-
sons appointed to value them, which, in this Problem, we will
suppose, may be done at 80 much per acre, uniformly, through-
out each estate.

.

IN

Note 1.—~When the land to be divided is of uniform value, nothing more is
wanted than its quantity.

2.—1It is immaterial whether the land be valued at 5s. or 5. per acre, lf the
same proportion, according to the quality of the land, &c. be obsarved in
valuing each person’s estate.
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Jo determine each Person’s share.

RuLe.~As the number of acyes, &c. contained in the sum of
 the estates, is to the whole quantity of land to be divided, so is
each person’s estate to his respective share. Or, as the sum of
the values of all the estates, ig to the whole guantity of land, to
be dmded s0 is the value of each person’s estate to hls re-

) spcctwe share.

L]
.®

. ®EXAMPLES. .

1. Divide a commt;n containing 56a. 2r. 16e. among three
persons, A, B, and C,.whose estates are 58, 96, and 1284.

respectively. .
Here 584964 128 =282, the number of acres contained in all

the estates ; and 56a. 2. 16p. = 5660000 square links. Then,

8q. links. ‘. B. P.
A. 8q."links. 1164113) « (11 2 22.5) A’s) ¢
as 262 1 3660000 :: 96 1926808 >=<19 1 2.8 »B’s _'Ei
128 2569078 252 3805)Cs )=
5659999 56 2 15.8 proof.
e

Fach person’s share thus 8etermined, the common may easily
be divided by the methods already déscribed. "

2. Three gentlemen, A, B, and C, have each an estate consist-
ing of 300a.; divide among them, according to the values of
their estates, 754, 3R. 32p.; A's estate being valued at #5s., B's
at 32s., and C’s at 40s. per acre, per annum.

40 12000 ditto of Cs.
29100 sum.

s s.
25 7500 the value of A’s'estate.
Here 300 x {32 9600 ditto of B’s.

And 75a. 3r. 32p. = 7595000 square links, .Then,

8. &q. links. A. R.P.
& sq. links. { 7500 1957474 192 12) A’s
29100:7503000::4 9600 % : 425055675 = 250 9% B 5
12000 3131958 31111)C’s
7504999 753 52 proof.

X
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Note.—It sometimes happens that two, three; or more persons join in taking
@ common pasture, and agree to pay in propertion to the number of cattle
with which cach person depastures. In sych cases, when the whole of the
cattle graze an equal time, you must make use of the rule of Single Fellow-
ship, by saylng, as the whole of the cattle, is to the rent of the whole pasture,
so each person’s cattle to his share of the reat. But when the cattle graze an
unequal time, you must then have rccourse to the rule of Double Fellowship,
by .aying, as the sum o the products of cach person’s cattle and time, is to
the whole rent, so is each person’s product to his share of the rent.

PROBLEM. VIL

To divide a Common, &c. of variable Value, among any Number
of Propriclors, in the Proportion of their respective Interests.

In a work of this kind, the quantity of every different guality
is required, not only of the land to be divided, but also of each
proprietor’s estate ; consequently, the Surveyor, accompanied by
the persons appointed to value, generally called * Commis-
sioners,” must examine each person’s estate, and also the Com-
mon, previously td the survey being taken.

In doing this, they must stake out lines between the different
qualitiez of the soil ; and, in surveying, these lines (called by
Surveyors, “ Quality-lines™) must be considered as boundaries,
and represented in the field-book, and upon the plan, by small
dashes.

By way of distinction, there ought to be two stakes put down
at each angl: formed by the quality-lines; and also marks cut
in the grouhd, pointing in the direction of these lines, so that
if the stakes should be pulled up, these marks may serve as
directors. ~

When the survey is finished and laid down, every different
quality, represented upon the plan, must be successively num-
bered, 1, 2, 3, &c. 'Bhe Surveyor must then require the Com-
missioners to put the different valuations upon the land ; and,
in doing this, he must accompany them with the plan, in order
that both he and they may know the ground corresponding
with each number. Surveyors generally use lettcrs to repre-
sent the different values of laud :
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Thus, a, may denote 1 shilling.
b 2

[ IPTPPNCRUR. |

d.....l 4
€ iengene 5
| S 6

. 9
6 ieeneneene 10
[

S sevesrsonens 20

and Xe.eeeeseeees 30 shillings.

By putting three of these letters together, and adding their
separate values, the value per acre per annum, may be set down
as hig.h as sixty shillings ; and, by addin& more letters, it may
be carried to any height required. By the use of these letters
the confusion, arising from a multiplieity of figures, is avoided.

The land being valued, you must then proceed to find the
quantity contained under each number on the plan; and also

its value. .. *
In doing this, it is unnecessary to bring the decimals into roods

and perches, or to retain more of them than the three next the
acres ; as the operatiof is thus considerably simplified.*

If the fouzth figure in the decimals be 5, or greater, add 1 to
the third : that is, if the content be 3.54585, set down 3.546.

When the content does not amount to an acre, and th® number
of decimals is under five, add as many ciphers to the left, as will
complete that number : that is, if the content be .8626, set down
.086. Then, multiply the acres and decimals, contdined in each
pumber, by the valuation per ggre, put upon the respective num-
bers, and the prodt:ct will be the value in shillings and decimals.

MISCELLANEOUS OBSERVATIONS ON VALUING
LAND.

1. Proprietors ought to be very judicious in appointing Com-
missioners, to value for an inclosure. They should not only be
well acquainted with the quality of the soil ; but should also be

x2
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able to judge how far every part of the Common is capable of
being improved, after it has been inclosed, or they will not be
able to put a just valuation upon it

2. In valuing, not only the quality of the land, but also its
situation, must be attended to ; for, if one part of the land to be
divided, lies in a valley, (not subject to be flooded,) near a pro-
prigtor’s messuage, "nd another part upon a hill, at the distance
of two or three miles ; it is evident, allowing the land to be all
of the same quality, that the former situation is much more de-
sirable than the latte. ; because it is nearer the house-stead, and
consequently better situated for receiving agricultural improve-
ments,

3. The manner in which the climate and seasons may operate
upon the produce of the ground, in consequence of its local
situation, should always be taken into consideration. If one
field lie towards the douth and another towards the norti,, and
both be of the same qnallty, the field that faces the south is
more valuable than the other, as the crops on the former will
not only be brought to a greater degree of perfection by the
benign influence of the sun, but will also be ready for the sithe
or sickle much sooner ; and consequently may be brought to an
carlier, and frequently to a better market.

4. In-valuing a Common for an inclosure, the improvements
that may be made by fencing, draining, and cultivation, should
never be overlooked. If one person should have an allotment
awarded o him in the best part of the Common, but where no
improvement can be made; and another person’s allotment, of
equal value, ¥e laid out in the worst part of the Commen, but
where muclé improvemeut may easily be made by cultivation,
it is manifest that the latter allotment will, in a few years, be
more valuable than the former. Besides, as quantity is always
given to compensate for any deficiency in qu.lity, the proprietor
who has his common-right laid out in the worst part of the
ground, will not only feceive more land than the other; but
will soon be able, by a trifling expense in cultivation, to make
it worth more per acre.

5. In valuing either old inclosed lands or commons, the dis-
tance of the ground from good springs of water should be re-
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Earded. In many parts of England, and particularly upon the
Wolds in Yorkshire, the occupiers of land frequently suffer
great inconvenience in drivjng their cattle a considerable dis-
tance to watering-places ; andethe cattle themselves are some-
times much injured, in droughty summers, for wait of a re-
gular supply of wholesome water. Hence a farm that is well
watered is worth more to.renf, than angther farm of egual
qugntity and quality, but destitute of water.

6. THe distance of farms, common-rights, &c. from market-
towns is also of consideruble importance ;%becatse land always
increases in value as’it approaches the vicinity of large towns.
Besides, as tillage abqunds in such places, the means of hn-
provement may be obtained at a mwch less expense, for ground
situated in the environs of towns, than for that which lies at
the distance of several miles. It may also be remarked, that
the cccupiers of the former cgn always ﬂnd a ready market for
the produce of their land, while the occup;ers of the latter are
under the necessity of being at a considerable expense in trans-
porting their goods to market; and in procuring the various
articles that are indispensably necemry for the use of their

families. .

Note.—~1lere it may not be improper to®explain to the young Surveyor, &
few of those terms by whi¢k commons and uninclosed lands are usually de-
nominated. o

Appellations given to Commons. R

1. Moonrs are large, uncultivated tracts of ground, generally
overgrown with furze, broom, heath, and other §mall shrubs,
as Rumbles-moor in Yorkshire, and Blackstone-edge, partly in
Yorkshire, and partly in Lancgshire.

2. A FeLL i;?-ge, open portion of land, generally less
overrun with shfibs than a moor, as Gateshead Fell in the
county of Durham. . °

3. A HEaTH is any open ground, abounding with the plant
called heath, or any other shrubs, as Hounslow Heath in Mid-
dlesex.

4. Woups are high, open grounds, as the Wolds in York-
shire and Lincolnshire.

»

X o
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5. Downs are fine, open, pasture grounds, as the Downs in
Kent, Suscex, and Surry.

6. Fens are low, wet, tracts of ground, as the Fens in Lin-
colnshire.

7. Marsnues are low, swampy grc?unds ; and when adjoining
the sea, or the sides of rivers, they are mostly excellent pastures ;
as the Marshes in the counties of Durham and York, cortiguous
to the river Teey; thpse in the counties of York and Lincoln,
contiguous to the river Humber ; and the rich marsh of Romney,
in the county of Kent, adjoining the straits of Dover.

8. Mosses are black, turfy, boggy moors, as Ashton Moss,
and many others in Lancashire.

9. Forests are wild; uncultivated tracts of ground, genezally
abounding with trees, as Sherwood Forest, in Nottinghamshire,
and the New Forest, and that of East Bere, in Hampshire.

10. Incs are large, open meadows, generally situated on low,
level grounds. Fields and tracts of land known by the local
name of ¢ The Ings,” abound in almost every county of Eng-
land. o

11. HoumEs ave hilly, fenny, or level grounds, adjoining to,
or encompassed by rivulets or brooks. Many rich and fertile
pasture grounds, in this country, are known under the local
appellation of ¢ The Holmes.”

12. OpEN-FIELDS are uninclosed lands, generally divided into
furlongs, by mereforms ; and occupied by different tenants.

Some furlongs are usually in “eorn, some in meadow, and
others in pasture ; and the cattle and sheefsryhich depasture,
are tended by -shepherds. Large tracts of land upon the
Wolds, in Yorkshire, are cultivated in this manner.

13. A Funvrona of land is used, in some old books, to express
the eighth part of an_acre; hence 20 perches or 605 square
yards, make a furlong.

The term is also used to denote any number of lands ad-
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joiifing each other, in open-ﬁelds, and running in the same di-
rection from one head-land to another ; ; and known by some
particular name,%in order to (hstmgul:h the different parts of
the field from each other.

[ ]
14. MEREFORMS are narrqw pieces of swarth, dividing lands,
or furlongs, in open-fields, from each other.

L]

153. AN Ox-cang, or Az-gate of land is l:sually taken for’15
acres ; being as much land as it is supposed one ox can plough
in a year. . o

In Scotland, 13 acﬂas are denominated an Ox-gang ; and in
some places, the term 1s used to denote as much land as wjll
summer one ox.

This word is corruptly called Oslcen in Lintolnshire, and
some other counties.

16."A Hipg of land, sometimes met wjth in old books, was
such a quantity as might be cultivated, in tite compass of a year,
with one plough ; having meadow and pasture sufficient to feed
the cattle belonging thereto. The term was also frequently
used to denote as much land as would maintgin a family.

Some writers make the hide to contain 60, some 80, some
100, and others 120 acres. .

Sir William Dugdale, the antiquarian, says that a Bhrony, in
former ages,* was a certain portion of land held immediately of
the king, and contained not less than 40 hides, or 3840 acres;
a statement that gives 96 acres to a hide. .

Directions for selting out new Roads, Sand-Pits, Quarries, Waler-
ing-Places, &c. ; and for dividing Commons and Waste
Lands into Alléfments.

1. Before commons and waste lands are divided and allotted,
new roads must be set out upon them, in the most convenient
and advantageous manner. They should, whenever it is prac-
ticable, be set out in such directions as to form right-angles, or
as nearly right-angles as possible, as the places where they meet or

x 4
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intersect each other, or come in contact with ancient highways.
They should not be less than tlnrty feet in breadth ; and set
out in right-lines ; because straight roads not only look better
than crooked ones, but also ocqupy less ground.

2. All old roads leading over commons or waste lands about
to be inclosed, may be stopped or diverted, at the discretion ol
the commissioners,, and such old roads must be surveyed and
allotted as part of the commens or waste lands.

3. Certain'portions of commons should always be set out for
sand or gravel-pits, and for quarries; i{ the commons contain
either sand, gravel, or stone. The portions of ground thus set
out are considered as public property, from which every person
who receives a common-right, may take materials for building
houses, making fences, and repairing roads.

4. If there be any 7ood springs of water on commons, they
must either be left uninclosed, for public watering-places; or
the water must be conveyed to more convenient situations, by
means of drains or channels; and. troughs or reservoirs made

for its reception.

5. In some places the lord of the manor claims one-twelfth, in
some on? sixteenth, in others only one-twentieth, of all commons
and waste lands ; whatever be his claim, however, jt must be set
out before any other allotment, after its value has been ascer-
tained from the quantity and value of the whole common. Be-
sides this allotment, the lord of the manor, will, of course, be
entitled to hi." proportional share of the remainder of the waste
lands, in thegsame manner as any other proprietor.

»

6. When it can be done, it i* very desirable to ascertain the
value of all the tythes, and to set out, fo. *he proprietor of the
tythes, an allotment of equivalent value ; thus will the whole
place become tythe-free ; and the occupiers of lands be exempt
from what they generally deem an unpleasant tax upon their
industry ; but which is, nevertheless, as justly due to the pro-
prietor of the tythes, as the rent of a farm is to the landlord.

7. If the clerk’s salary arise from the lands, which is the case
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in s0me places, a common.right may aleo be set out in lieu of it;
and if another can be obtained as a small endowment for a
town’s school, the’ inhabitants .will not have cause to repent, if'
- they be judicious in the choice of a master.

8. After theroads, sand-pits, quarries, watering-plac;s, mano-
tial right', &e. &c. have been set out, the remainder of the com-
mon or waste lands must be etjuitably divid&d, (quantity, qea-

* lity, %nd situation of place being regarded,) among the owners
and proprietors of messuages, cottages, lands, tenements, and
hereditaments situated the township or p!ace where the in-
closure is to be made and executed.

Note 1.—The first step towards inclosing “wet, marshy grounds, is to have
them well drained ; for without this be done, every atteinpt at improvement
will be vain. Mr. Elkington’s method of draining land drawn up by Mr,
Johnstome, (price twelve shillings in bgards,) and publnshed under the direction
of the Board of Agriculture, has eclipsed every other' vsork on this subject.

Sce my Treatise on Practical Mensuration, Part VI.. for a particular account
of Mr. Elkington’s manner of draining; for the great agricultural improve-
ments lately made in the counties of York and Lincoln, by means of exten-
sive drainages ; and for the method of measuring hayetacks, drains, canals,
marl-pits, ponds, mill-dams, embankments, quan’nes, and coal-heaps.

2.—As Land-Surveyors are frequently :zmployed to measure gnd value
standing timber, in gentlemen’s estates, 1 beg leave to refer them to my Men-
suration, Part IV., where I hope they will find these subjects satistactorily
treated.

The work also contains the Mensuration of Superficies and Solids i general ;
the mcthod of measuring Artificers’ Works; Cunic Sections and their Solids ;
and the most useful Prdblems in Gauging.

To delermine the lef’ eack Proprietor's Allotment, or claim
upon the Cominon.

In doing this, the value only can be used; for, if we make
use of the quantity, in allotting land of different qualities, the
proprietor who has his allotment in land of the best quality, will
obviously receive more than his just right ; while those, whose
allotments fall in land of inferior quality, lose part of their pros
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perty. Hence, you must say, as the value of the whole estates,
is to the value of the Common, or land to be divided, so is the
value of each person’s estate tosthe value of his allotment, or
claim upon the Common.

To set off, upon the Plan, edch Proprietor's Allotment, or Share
of the Common,

When you £nd that a proprietor’s ellotment falls in that part
of the Common, which is of uniform quklity, you may easily
cetermine the quantity to which he is entitled, by saying, as the
value put upon the number in which his allotment falls, is to 1
acre, so is the value of his claim, to the quantity of land which
his allotment must contain, Then set off the allotment upon
the plan, by some of the methods already described.

But it commonly happens that a proprietor’s allotment falls in
different numbers. In such a case, you must draw a guess-line,
or lines, and measure separately, by the scale, the pieces cut off
Delonging to the different numbers : then multiply the different
quantities by their respective values, and if the sum of the pro-
ducts L2 equal to the value of the claim in question, the guess-
line or lines, are right ; if not, they must be altered, until they
part off the exact portion. After each proprietor’s allotment is
set off unon the plan, if you find the quantity and value of all
the allotments equal to the quantity and v.due of the whole

Common, tFe division is right.
a

EXAVPLE.

Lay down a Plan from the engraven 3% ~1d-Book, belonging
to Plate XII; and divide the Common among the three Pro-
prietors, A, B, and C; according to ‘the different qualities of
their Estates, and of the Common.
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Belonging % Plate XII.

Nol.l . A's Listate. v
on the |Quantity.Qua  Value.
P Plan. | A, Dec. lity. | Shil. Dec.
1 7 365 |xs 378.25%
2 | 7%oon|xo0| 804.360
3 7.801 |xh 277.488
Total| 22.475 960 048
B's Lstate
4 | 7858 [xg| 290.746
5 | 7892 |xc| 260.436
G | 8203 {xb| 328.020
Total 23.978 |~ | 880.102
C’s Lstate.
7 7.819 |xh 207.122
8 | 7078 [xs| 424680,
9 7.481 | xs ?74.050
“otal| 22:378 1095.852
The valueofithe! . .
R whole Estates, | 2936:002
The Common.
10 10.061 X 301.830
11 4.680 |xd 159.120
12 4440 |xh 108.948
13 5905 | sh 167.860
Total| 25.182 797.758

- /
Note 1.—The learner sha! #®lay down the plan, from the field-notes, by
a scale of two chains to Y inch; and find the arcas of all the fields from his
own dimensions, as directed in Part V. The diagonals and’ perpendiculars

from which the above areas were found, are not gi‘ren, as this would have
rendered the work too easy to exercise the genius of the student; he may,
however, retain his own dimensions, and enter them in “a Book of Dimen-
sions, Castings, Quaatitics, Qualitics, and Values, adapted to Plate XIL.™

(Sce the Beoks of Dimensions and Castings, in Part V',

} VIIL and X.)

belonging to Plates
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2.—If the learner hould not be able to ad such dimensions as will make
his areas agree exactly with those given in the foregoing book of quantities. 1t
will be a matter of no consequence, provided the diffefénce be not too consider-
able ; and as any difference in the arcas will also produce a differenc in the *
values, pll the numbers in his book will differ from the given numbers, This,
however, will tend much to his improvement, as he will be under the neces-
sity of making all his own calculations, both in finding the areds and valbies
?f the different fields, and also in djyiding the Common, and proving the
Division. .

Is

., o : e

¢

“The Operation of finding the Value of each Proprietor's Share of
the Common ; and Diréctions for selting out the Allobments in
the Field.

3
1

$. 8,
5. s. 060.048 260.860) A’s
As 2936 : 797.758 ::*<{ 880.102 > : {239.187 > B's pvalue.
1095.852 297.761) C’s
797.758 proof.

.

(4
L 3
*

As the whole of A’s alletment will fall in No. 10, we say, as
30 ; T :: 260.860 ; 8.695 acres, the "quantity of land which
A’s allotment must contain. .

From 10.061 take 8.695, and we have 1.3G6, the remainder
of No.4£0, in value = 40.980, which will form part of B’s allot-
ment. Then, from 239.137, take 40.980, and there remains
198.157; fnsequemly, B must have land equivalent to this
value, from Nos. 11 and 12.

The remainder of these Noa{ and the whole of No. 13, will
be C’s allotment, which you must micasite, &c. as a proof.

In setting off the allotments upon the plXs, we find that one
end of the division-fence between the allotments of A and B,
falls at the distance of 827 links from -+ 8 toward 4 1; and
the other end at the same distance from 4 7 toward + 2. We
find, likewise, that one end of the division-fence between the
allotments of B and C, falls at the distance of 1465 links from
+ 8 toward 4 1; and the other end at the distance of 1478
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- links from <+ 7 toward 4
tances in the field, sake out
L Jwill L{completed.

317

Measure, therefore, these dis-
e division-fences, and the work

Note.—The fences of old inclosures are generally very crooked; ®ut the
fences of new, inelosures are always sef out in straight lines, when it is prac-

ticdble.

0- T
THE Pnoo?“ CFf THE DIVISION.

No. on the A’s Allotment. °
o'pﬁm. ! Quantity. | Quantity. [Qua-{  Value.
- A. Dec. | A. R.'_P_._ lity. L Shil. Deec.
Partof 10| 8695 18 2 8| x,| 260850 _
- B’s Allotmant. °
Part of 10 1.360  Joeecereecrennas] X 40.980
11 2.580  |iesvecncennenee] X d 87.720
12] 2910 e xh| 110580
~Total | 0856 106 3 16| ., | 230.280
— C's Allotment.
Part of 11{7 2000 , [ercererrrerenre X d 71.400,
12|  1.536 wee|/ xh 58.368
Wholeof 13]* 5995 |... creees' 8 h 167.860
Total | 9.631 |0 2 22| —207.628
Sum total | 25.182 |25 0 20| | 797758 |
]

Note 1.—In dividing land by this irregular method, (the only one practica-
ble, when an allotment falls in land of different qualities,) it is almost impos-
sible to get the quantity and value of all the allotments to agree exactly with
the quantity and value of the w-Holé‘Common; but when the difference is
trifling, we may rely updh the accuracy of the division.

2.—All the fences of the estate in Plate XII. are made straight, in order to
avoid trouble in casting the contents ; and as the allotments are small, neither
roads, sand-pits, quarries, nor watering-places, are set out; but as copious
directions have been given on these and other subjects, the Author is persuaded
that if these directions be well understood, the learner will find no difficulty
in performing any operation that may be wanted in conducting an extensive
inclosure, so far as appertains to the buginess of a Land-Surveyor.
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QActs of Parliament

FOR INCLOSING COMMONS AND WASTE LANDS.

Avrt commons arnd waste lands are inclosed under Special Acts of Parlia-
ment obtained for that purpose ; an'l the Commissioners and Surveyors me
always appointed by name, in such Acts.

The prcamble of a Special Act, scts forth"the manor, township, parish, and
county in which the commons or waste lands are situated ; specifies the names
of such commons and waste lands, and the quantity of ground they contain,
cither by survey or estimation ; notices the little profit and advantage they af-
ford in their peesent state ; und points out the improvements they are capable
of recciving, if they be divided, allotted, and inclosed.

In order to diminish the expense atteuding the passing of Special Acts of
Inclosure, for particulc} places, a General Act was passed in the year one
thousand, eight hundred and one, consolidating and containing certain pro-
visions usually inserted in Special Acts of Inclosure.

This Act is made the foundation of all Special Acts, and containg the same
provisions, with theexcepgion of particular clauses that are always inscrted in
Special Acts of Inclosure, relating to, and aking provisions for, local circum-
stances. e

Now‘. in order that no necessary instructions may be wanting in this Work,
relating to Inclosures, it has heen thuught advisable to givezin abstract of the
General fnclosure Act, for the information of those readers who may not have
an oppqgtunity of consuiting the Act itself.

It will be #bund from this statute, that no person can act as a Commissioner,
until he has first taken an oath that he will faithfully, impartially, and honestly,
according to the best of his shill and abi'ity, execute and perform all the trusts,
powers, and authorities vested and reposed in him, as a Commissioner.

It also appcars by this Act, that eveWﬂ‘.:'eon making a survey, plan, and
valuation for an inclosure, shall verify the same upoy oath, to the Commis-
sioners, )

The Act likewise point® out the method of ascertaining the boundaries of
manors or lordships ; making out claims ; settling disputes; setting out roads §
fencing allotments ; defraying the expenses of the inclosure, &c. &c.

Besides giving an abstract of the General Act, a few particular clauses arc
sclected from Special Acts, obtained for inclosing certain commens and waste

lands in the West Riding of the County of York.
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[ ]
GENE& ACT.

)

An Abstract of an Act for consolidaling in ome A, ®certain
Provisions usually inserted "in Acts of Inclosure; and for
Jacilitating the Mode of prouing the several Fucts usually

. requjred on the passing of such Acts. (July 2nd, 1801.)

WHEREAS, i‘n order to diminish the expense attending the passmg of Acts
of Inclosure, it is expedient that dauses usually contain®&l in 2uch Acts should
be comprised in one law, and Wtﬂw regulations adopted for facilitating the
mode of proving the several facts usually required by Parliamcunt, on the pasy
sing of such Acts: May it, thercfore, please your Majosty, that it may be
enacted ; and be it enacted by the King’s most excellent Majesty, by and with
the advice and consent of the Lords Spiritual and Temporal, and Commons,
in this presun Parliament assembled, and*by the authqpty of the same, that
no person Shall be capable of acting as a'Lomnusslon..; in the exccution of any
of the powers to be given by any Act hereafter to.be p..|§scd for dividing, al-
lotting, or inclosing any lands or grounds, except the power of signing, and
giving notice of the first meeting of the Commissioner or Commissioners for
cxecuting any such Act, and of administering the oath or affirmation hercin-
after directed, until he shall have taken and subscr"bed Re oath or affirmation
following : °

+1, A. B. do swcar (or being one of the peopf® called Quakers, do solemuly
¢ aflirm), that I will faithfullyy impartially, and honestly, according to%the best
s of my skill and ability, cxccute and perforin the several trusts, powers, and
¢ authorities vested and reposed in me as a Commissioner, by virtue of an Act
s for (here insert the bitle of the <ct ), according to equity and guod cc.bnscicncc,
¢ and without favour or affcction, prejudice or partiality, to any person or per-
¢ sons whomsoever. So help me God." '

Which oath or affirmation it shall be lawful for any one of the Commis-
sioners, where mo¥e than one shall be appointed by any such Act, or any one
Justice of the Pcace for the county within which the said lands or grounds
shall be situated, where only on~ Comissioner shall be so appointed, to ad-
minister, and the said gath and also the appointment of every new Commis-
sioner, shall be enrolled with the award, and a copy of the enroliment ad-
mitted as evidence, .

2. Commissiou'lers declining to act, shall give notice, in writing, of such in-
tention, to the other Commissioners ; and no such Commissioner shall be ca-
pable of purchasing any lands within any parish in which the inclosures are
to be made, until five years after the date and execution ?t‘ the award to be
made by any such Comimissioner, or Comm.ssioners.
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3. And whercas disputes may arise concerning the boundaries of parishes,
manors, hamlets, or districts, to be divided and inclosed, and of others ad-
joining thereto, Commissioners shall inqu're into the ooundaries of parishes,
and if not sufficiently ascertained, they shatl fix them, giving previous notieo
of their lntent:on 8o to do.

The Cominissioners shall cause a description of boundaries to be delivered
to one of the Church-Wardens, or Overseers of the poor of the respective
parishes, and to the Lords of Manurs or their stewards ; and if any such per-
son or persons be dissatisfied with the determination respecting the said bound-
aries, they may appeal to the quarter-sessions, the decision of which is to be
final.

4. A true, exact, and particular lurvey‘,”admenmrement, plan, and valua-
tion of all the lands and grounds to be divided, allotted, and inclosed by any
such Act; and also of all the missuages, cottages, orchards, gardens, home-
steads, ancient inclosed lands and grounds within any such parish or manor,
shall be made, and kept by the Commissioners ; and the same shall be verified
upen oath or affirmation. by the person making such survey, valuation, &c. at
any meeting to be held ufter the making thereof.

Proprietors, n!gthmr ageuts, may inspect admeasurements and plans, and
take copies or extracts therefrom.

5. Until the divisicn shall be completed, the lands may be entered by the
Commissioners, or any persons they may appoint to make surveys, valuations,
&c. &e. »

Maps made at the time of passing Acts, may be used, without making new
ones, if the Commissioners shall think fit.

6. All persons who shall have or claim any common or other right to or in
any such‘iands to be inclosed, shall deliver to the Commissioners schedules of
particulars, of shall be excluded; ond such claims may be inspected, and
copies taken.

Objections to claims to be delivered to the Commissionerp at or hefore the
meeting appointed for that purpose, or tbey shall not be received, except for
sp.cial cause.

' 1
7. Commissioners are not hereby authorised to determine disputes touching
rights ; hat they shall assign the allotments to the persons in actual posses-
sion of the land.

8. Commitsioners before making any allotments arc to set out and appoint
the public carriage-roads and high-ways, through and over the'lande and grounds
intended to be divided, allotted, and inclosed ; and to divert, turn, and stop up



Section Il.) LAND-SURVEYING. 321

any of the roads and tracts upon any part of the said landg, as they shall
Jjudge necessary, so ag such and highways shall be and remain thirty
feet wide at the least,®nd the sl be set out in such directions as shall
appear to them most commodious to'the public, They shall also ascertain the
saiie by, marks and bounds ; and prepate a map thereof to be depgsited with
their Clerk, and give notice thereof, and appaint a meeting, at which, if any
person ahali ohject, the Comlnibsioners with a Justice of the Division shal
determine the matter, o °

It the Comunissioners by any Bill shall be empowered to stop up any old
md lt shall got be done without the order of two Justices, which order shall
be subjeet to appeal to the Q.uarger Sessions.

9. The carriage-roads shall be well fenced on both sides, by such of the
land-owners as the Commissioners shall direct ; and no person shall erect any
gate across any road, or plant any trees on the sides, at less than fifty yards
distance,

The Commissioners shall appoint Surveyors of the roads, and if with a
galary, sl.:ch salary, and the expense of lﬂnkmg the roud, over and above the
statute duty, shall be raised in the sanfe manner as l.he charges and expenscs
of obtaining and passing any such Act ; and sha]l be dir: to be raised and
paid to such Surveyors on or before the execution of the &

Surveyors of roads are directed to be in all respects subject to the controul
of the Justices of the Peace, acting in and for the county in which such roads
shall respectively lie; and shall account to such Justices for all monies received
and cxpended 3 and for the re-payment of any surplus which may remain in
their hands, to such persons as shall have been made liable to gontribute
thereto, according to the propomon so as-above ascertained by such Commis-
sioners ; and such Justices shall have the power of levying any such rates as
may be thought necessary for the purpose aforesaid, according to the propors
tions previously ascertained by the Comumissioners, .

If Surveyors neglect to complete roads within a limited \ime, they shalj
forfeit £20, and the inhabitants shall not be charged or chargeable towards
forming or repaigjng the said roads, (except statute duty,) till such time as the
same shall be declared to be completed, at a Specia] Sessions,

10, Commissioncrs are empowered and required to set out and appoint
such private roads, bridlewaye, footways, ditches, drains, watercourses, watcring-
places, quarries, bridges, gates, stiles, mounds, fences, banks, bounds, and
landmarks, in, over, upan, angd throygh or by the sides of the allotments to
be made, as they shall think requisite, giving such notice, and subject to such
examination as may be required. And the same shall be made and at all times
kept in repair, by the owuers and proprictors, for the time being, of the lands
and grounds directed to.be divided and inclosed, in such proportion as the
Commissioners shall, by their award, order and direct,

k4
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11. The grass and herbage on roads shall belong to the proprietors of the
lands adjoining on either side; and all roads*which shalf not be set out as
aforesaid shall be stopped up, and be det.n-{ and fuken ds part of the lands
and grounds to be incloséd ; and shall bé divided, allotted, and inclosed ag-
cordingly.

No turnpike-road shall be altered or diverted without the consent of the
trastees of such turnpike-road.

- “

12. Commissioners, in making the several allotments, shall have dre re-
gard as well to the situation of the respective houses or homesteas of the pro-
prietors, as to the quanti y and quality of the lunds and grounds-to be allotted
to them respectively, so far as may be consistent with the general convenience
of the said proprietors; and the Commissioners, in making the said allotments,
shall have particular regard to the convenience of the owners or proprictors
of the smallest ertates, in the lands and grounds directed to be allotted and

exchanged.

13. And whereas the p.oprietors and-persons intercsted in open common-
fields, meadows, *un;s;‘commons. and waste lands, directed to be divided
and allotted, w&'n‘mnu thereof will be small, and “expensive to inclose,
m2y be desirous king and depasturing their allotments in common, and
of sharing such produce as may grow thercon, under proper regulations ;
therefore the Commiss!oners shall be fully authorised and empowered, on ap-
plication of the parties interested, at their first or second meeting for receiving
claims, and on an attentive view and full consideration of the premiscs, to
award, orffer, and direct any such allotments to-be luaid together, and ring-
fenced, and to be stocked and depastured in common, and to make such
orders and regulations for the equitable enjoyment thereof, and for the par-
ticipation of any produce growing or to grow thereon, as the Commissioners
may think beneficial and proper for'the said several parties interested thedein.

14. The several shares of and in any lands or grounds which shall, upon
any such division, be assigned, set out, allotted, and applied ;unto and for the
several persons who shall be entitled to the same, shall, when so allotted, be
and be taken in full compensation for all rights in the lands, grounds, rights
of commons, and all other rights and properties whatsoever, which they re-
spectively had, and were entitled to, in and over the said lands and grounds ;
which rights shall cease on nofice from the Commissioners heing dffixed on the
doors of the parish church 3 in which the said lands and gtounds shall tic
situated.

15. Commissioners shall, and they are hereby authorised, to get out; allot,
and award any messuages, buildings, linds, tenemerits, hereditaments, new
allotments, or old inclosures, within such parish or manors, in lieu of or in
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exchange far sny other mes . buildings, Jands, tenements, hereditaments,
new allotments, orc}d inclosurfs, within the said parish or manors, or within
any. adjoining parish or place ; t all such exchanges be made with the
gonsent of the respective owners and, proprietors, seized of the lands, &c.,
which‘shall respectively be so exchanged ; or if belonging to or Reld in right
of any church, chapel, or ecclesiastical benefice, shall also be made with the
®like consent, in writing, of the bishop, Ehe patron, &e. for the time being ;
and all such exchanges shall be for ®ver good, valid, #nd effectual in the daw,
to allsintents and purposes whatsoever.
.

16. Commissioners may gnake allotments in sexemlty £ joint tenants, or
tenants in common ; nnd!xﬁhed"ately .after the said allotments shall be made
and declarcd, the same shall be holden and enjoyed by the person or persgns
to whom the sume shall be allotted in severaliy, in the same manner, and sub.
ject to the same uses, as the undivided par! or shares of such estates would
have been held in case such partition and division had not bheen made,

.

17. AN persons to whom any allotments shall be;nade, are required to ac-
cept of their respectwe allotments within the space of twa calendar months
next after the execution of the award, directed to be case any per.
sons shall neglect or refuse to accept of their share or t within the
time before-mentioned, such persons so neglecting or refusing shall be totally
excluded from having or receiving any estate or iptere®, or right of common
whatsoever, in any part of the laRds and grounds to be divided apd inclosed,

. [ ]

18, It shall and may be lawful for the respective guardians, husbands,
trustees, committ?ecs. or attorneys, of any persons being minors, femes covert,
lunatics, beyond the seas, or otherwise incapable by law, to accept any such
allotments as shall be made by any such act, to and for the use of s@ch persons
so incapacitated as aforesaid ; and also that any persons entitidd to any allot~
ments as tenants for lives, shall be, and are herely respectively enabled and
required to accela of and take sych allotments.

T'he non-acceptance of any guardians, husbands, &c. &c., shall not en:lude,
aor in any way prejudice the right of any person, incapacitated as aforesaid, wha
shall claim or accept such share or allotment within twelve calendar months

next after such incapality shall be removed,

19. After the allotments shall be set out by such. Commissioners, and at gny
time before the gxecution of their award, it shall be lawful for any persons to
whaom any allotments shall be g0 made, and staked, and marked out, by and
with the consent of such Commissianers, in wriling under their hands, to ditch,
fence off, and inclose their respective allotments, in such manner as such Com.
missioners shall so direct and appoint.

. Y2
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20. The timbér trees and pther trees, thoras, and bushes, standing and
growing upon any waste lands, or other lands"io be allott~d by such act, shall
be allotted and go along with the lands whe:Eon they respectively stand, and
shall be deemed the property of the several persons to whom the same lands
shall be respectively allotted, such persons paying to the owner or respective
owners of the said trees, such sums of mone;' for the same, and at such times,
and places, as the said Commissioners shall, by writing under their hands,
direct ; but if the said parties, who are to make such respective payments, shall
neglect or refuse to make the same accordingly, then it shall be lawful td and
for the respective parties who shall be entitled to have and receive such pay-
ments, to enter on- the sdid’ lands, and cut down, tike, and carry away to their
own use, the said trees, thorns, or bushes, *a n;cp:'ct of which the said pay-
meuts were respectively to be made to them, at any seasonable time, within
one year next after such neglect or default, they doing as little damage on the
said lands as may be.

21. Whenever any sumn of money is, under thc provision of this Act, or any
such Bill, to be paid for the purchase of exchange of any lands, terf®ments,
or hereditaments, 2. of aﬁy timber or wood growing thereon, and which sum
of money ought %w out in other purchases, to be settled to the same
uses, it shall and ivily be lawful fur the Comnmissioners, out of such sum, to
defray such proportion of the expensc of passing such Act, and of carrying the
same into eXecution, & shall, if any, be charged upon any of the lands, tenc-
ments, or hereditaments so sold or exchanged. And if the surplus money
shall amount to the sum of £200, it shall, as soon as convenient, be laid out in
other puréhases, and in the mean time, until such<purchase can te made, such -
money shall be paid into the Bank of England, in the name ang with the privity
of the Accountant General of the High Court of Chancery, to be placed to his
account there. And such money shall be applicd uader the direction, and with
the gppwb'idon ?f the Court of Chdicery.

22. If such money be less than £200, and shall excecd the sum of £20, it
shalf, at the option of the persons entitled to the rents and pruflts of the lands,
be paid into the Bank, as aforesaid, in order to be applied in the manner be-
fore directed ; or atherwise the saine shall be paid at the like aption, to two
trustees to be named by the person making such option, and to be approved
of by the Commissioners, (such nomination and approbation to be signified in
writing under the hands of the nominating and approving parties,) in order
that the money be applied as before directed.

23. Where such money shall be less than .£20, it shall be applied to the
use of the persons who would for the time heing have been entitled to the rents
and profits of the lands, in such manner as the Commissioncrs shall think
proper.
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24. If any persons to whom any allotments shall be madc, do nnt accept,
fnclose, and fence their allotmelts as the Commissioners shall dlrect, they may
cause such allotmen®® to be incl ﬂd fenced, and let the same to any per-
sons they may think proper; they may reccive the rents and profits
thereof, until the expenses attending the inclosure and fc.ncm&thcreof are
paid; or they may charge suéh gxpenses upon the proprietors of the allot-
ments, by any such writing as aforesaid, or by their award, appoint to whom,

and at what times the same shall bg paid. o
L]

25 It shall be lawfal for the several proprietors of the allotments to be
made in purtuance of any such Act, their agents or workmen, at any season-
able times, within the space of Seven years next a@ed the 'fe'ncing of any al.
lotments, to set up and & pysts and rails, or other dead fences, on the
outside of the ditches bounding their respective allotments, not exceeding
three feet from such ditches, for the preservauon of their quickset-hedges;
and at any seasonable times, before the expu-nuon of the said termn, to take
and carry away the matcrials of such outside fences, when they shall think

proper. 'Y .

L] o

26. No fences or hedges standing when any act f passed, shall be cut down
or destroyed by the oavners thereof, until the exesution®of the award, without the
consent of the Commisysioners; and if assigned by thz-’i. a8 boundary or
division-fence to and for any of the allotments, all such-fences or hedges shall
be left uncut, for the benefit of the persons to whom such allotments shall
belong ; and they shall make sugh compensation®o the former owners thereof,
as the Commissioners shall, by writing nndt.ar their hands, in that behalf order

and appoint. . .

27. No propgietor whose allotments or shares shall, upon any such inclo-
sure, lie and be situated next and adjoininy to any cominon-ficlds, or inclosed
grounds, the boundary of which shall be fenced by any mound, t‘snce, brook,
or rivulet, shall be compelled to make or erect any hedges, djgches, or fences,
ncxt adjoining to any such common-ficlds, or inclosed grounds, for inclosing
such their allotments or shares ; but that the whole mound, fence, brook, or
rivalet, or othe!*sufficient fences which divide any such common-fields, or in-
closed grounds from such allotments, shall for ever be and remain & boundary
fence for the purpose of such division ; and shall from time to time be main-
tained, kept, cleangpd, scoured, and repaired by the respective proprictors
thereof, in the same manner as the Commissioners shall order and direct.

In case it shall happen that some of the proprietors shall have a greater
proportion of fences to make and maintain upon any of the lands directed to
be divided and inclosed, than, in the judgment of the Commissioners, they
ought to be charged with, it shall be lawful for the Commissioners, where they
shall judge it proper, to ascertain and appoint such sum of money to be paid
to every such proprictor, towards making and maintaining such fences, by such

Y3
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other of the proprietors who may have a less proportion of fencing, according
to the value and quantity of the lands to be 5 “lotted to them; and to grant
such other relief in respect thereof, out o@h« money to be raised for defraying
the expenses of carrying such Act into execuuon, as they shall think reason-
able, in ordgy that the said boundary fetices may be brought as ncar as riny be
to a just and equal proportion. B

28. In case any person shall wilfully ant unlawfully break down, destroy,
carry away, or damage any fence, stile, post, rail, gate, bridge, or tunnel,
which .may be put or placed under the authority of any such Aet, every
person so offendir. 5, and aelng thereof eonvu:teq,before any Justice of the Peacc
for the County in which the lands or grounds to »2 *nelosed shall be situated,
on confession or on pmof of the offence, by oath of one or more credlble wit-
nesses, (which oath the said Justice is hereby authorised to administer,) shall
for every such oﬂ:enoe forfeit and p.y any sum not exceeding £5 ; and cvery
person shall be allowed to give evidence of such oftence, notwithstanding he
may be & proprietor or occupier of lpnds within, or an inhabitant of such
parish, and notwithstanding he may be the owner of any such fence, stile, &c.
&u. to be recovered as hexeinafier provided,

20, If it shall biffffovided by any such Act, that the expenses of obtaining
and carrying the same into execution, shall be paid in proportion, by the pro-
prietors of lands or grot:‘nda to whom any allotments shall be made ; then and
in such case, when and 8o ofken as any such persons, except those eaempted
from payment of any such charges and expenses, shall refuse or neglect to pay
their propprtion of the charges or expenses, or shall rcfuse or neglect to pay
the expenses attending the inclosing and fencing of any such allotments, as
upon the neglect or refusal of the proprietors, shall be inclosed and fenced by
the Commissioners, as hereinafter mentioned, at the respective days and times
to be appoinited for payment of such charges and expenses, it shall be lawful
for such Cammn‘nonen. by any warrants under their hands and seals, directed
to any persons whomsoever, to cause the said costs, charges, and expenses,
end sum or sums of money respectively, to be levied by distress and sale of
the goods and chattels of the persons so making default in payment as afore-
said, their guardians, husbands, trustees, committees, of attorneys, whereso.
ever the same shall be found, rendering the. overplus (it any) on demand,
to the owners of such goods and chattels, the reasonable charges of such war.
rant, distress, and sale, bcing first dedycted, together with the interest, after
thcntenf.t&parmmprmmmbompmad an such shares or pro.
portions, from the time the same shall be directed to be paid by such Commis.
sioners as aforesaid ; or otherwise it shall be lawful for such Commissioners,
or any persons authorised by them, to enter upon and take possession of the
premises 8o to be allotted to such persons refusing or neglecting to pay as
aforesaid, und 1o receive and take the rents and profits thercof, until thereby,
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th.ere.with,orotherwine, the shares or proportions, and the said costs and
charges so ordered and dir by such Commissioners to be paid by such
persons as aforesaid, ‘nd all intdrest on such shares or propertions, to be com-
puted from the time the same , by such Commissioners, be directed to
be paid as aforesaid; and also cogs, charges, and expenses, occasioned
by attehding such entry upon and perception of the reats and psofits of the
said premises, shall be fully paid and satisfied.

30. And in such case as last aforesaid,’it shall be lawful for the husbapds,
guardians, trustces, committees, or attorneys of any of the owners or proprie-
tors of such wllotments or exchanged lands, (except the rector or vicar of
such parish) to charge such allgtments or exchange:l Jpnds ea¥d premises, with
such sums of moncy asesxch Commissioners shall, by their award, or by
writing under their hands, either before or after the execution of such award,
adjudge necessary to pay and defray the said respective shares of the charges
and expenses incident to and attending the® obtaining such Act, and carrying
the same into execution, and of charging the eaid lands as aforesaid, so that
the same shall not excecd £5 for every gere of such allotments or exchanged
lands ; and to grant, mortgage, surrepder, lease, orsdemise, or otherwise sub-
Jject the lands, tencments, and hereditaments so to‘!edmrged, unto such per.
sons who shall advafte and lend the same r&peﬂfvdy,M executors, ad-
ministrators, and assigns, for any term or number of y‘i\h; or in case any
person in possession, who shall or may be liable to and charged with a share
of the expenses as aforesaid, shall choose to advance, gay, and discharge such
sums of moncy, then it shall be dawful for the Lommissioners, by any deed
of writing under their bands and seals, to bg attested by two or more credible
witnesses, in like mannereto grant, mortgage, survender, lease, demise, or
othexwise subjec: the said lands, tenements, apd hereditaments, to such persons,
xespectively paying and discharging the same, for any term or number of
years, to and for the payment of such sums of money so advanced, paid and
discharged by them, with interest for the same, to commence on t®e termina-
tion of their right in the premises ; so that every such granty mortgage, sur-
render, lease, or demise, be made with a proviso or condition to cease and be
void, er with an.express trust to be surrendered or re-assigned, when such
sums of money thereby to be secured, should be fully paid and satisfied ; and
also with a covenant to pay and keep down the .interest, so that no persons
afterwards becoming possessed or entitled to any such lands, &c. shall be
liable to pay any fulther or larger arrear of interest than for six calendar
months preceding the,tizse when the title to such posscesion shall have com-
menced; and that every such charge, grent, morigage, &c. shall be good,
valid, and effectual in the Jaw, for the purpose thereby intended.

31. And whereas in such caves as aforesaid, where provision may be made
in any such Act for charging the expenses of passing such Act, or of executing
v 4 ’
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the powers thercin contained, or of fencing the respective allotments,.on the
several proprietots thereof, it may be mogge convenient for the feoffees or
trustees of any charity lands or school.lal to have laads deducted from the
respective allotmerits, to be made for ‘#ich charity or schobl lande paying
the proportionate shdre in respect of such allotments, of stch expenses re-
spectively, than to raise money o mortgage for those purposes 3 therefore, it
shall be lawful for any such Commissioners, if they shall judge it right or cx-
pedient, to deduct from the respective allotmenu to be made to such feofiees
o trustees as aforesaid, so much land as shall, in the judgment of such Com-
missioners, be cqual in value to their respective proportions of the &aid ex-
penses 3 and to a!lot, assign, and award the same to such penom as such
Commissioners Fshall think proper, and who Mut\mdettake to pay and defray,
and shall pay and defray, all such expenses.

" 32, In case it shall be provided by any such Act, that the expenses at.
tending the same shall be paid by sale of any part of the lands so to be in-
¢losed, the said Commissioners shall mark and set out such parts of the said
waste or common lands, as in their opinion, will by sale thercof raisc a
sum of money sufficient Yo pay and discharge all such charges and” expenses,
as may, by any such Acf be directed to be paid and discharged out of the
same ; and the Gammiumners shall sell euch parts of 'the said lands to any

" persons for the best prices that can be gotten for the same, by private cun-
tract, or by public auctions, to be holden for that purpose, of which six weeks’
previous notice shall e glvem And the persons so purchasing the same
shall immediately pay (by way of deposit) ir:to the hands of the said Commis-
sioners, or such persons as they shall appoint, one-tenth part of their purchase-
money, f.nd pay the remainder thereof within three calendar months next
after, or at such other time as the said Commissioners shall appoint. And in
default thereof, the money so deposited, shall be forfeited, and shall be ap-
plied in carrying such Act into execution ; and the said allotments for which
the whol&of purchase-money shall not have been so paid, or for which
there shall be o bidding at such auction, shall be again put up to sale, and
sold in manner aforesaid, for the best prices that can be gotten for the same,
or be sold by the said Commissioners, by private contract, for any sums not less
than the remaining nine-tenths of the prices for which the same were respec-
tively sold before, or the amount of one bidding above the sums at which the
same were respectively ptit up in the said former luction ; and every allot-
ment for which the full purchase-money shall be paid, shall immediately t
upon be absolutely discharged of and from all common and other right thereon,
and be vested fn fee simple in, and be inclosed, and theneeforth held in severalty

by such purchasers thereof respectively, s their private and absolute property 3
end shall be allotted accordingly, by the said Commissioners ; and the said purs
chase-money shall be applied in defraying such charges and expenses as may be
in any such Act directed to be paid and discharged by the sale of such land,
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83.-And, for the better enabling such Commissioners to determine the
severdl matters and things, by tiffs or any such Act, feferred t0 their determi-
nation, it shall be lawful for the l\ld @bmmissioners, from time to time, as
they shall see occasion, by any wri gs under their hands, to summon and
require any persons to appear before fhem at any time and plage in ‘such
writing %o be appointed, to tuufy the truth touching the matter in dispute
petween ahy proprictors or Inmested persons, or otherwise relating to the
execution of the powers given by this or any such Act; and to cause a eopy
of such writing to be served on such persons requu'ed to give evidence, of to
be left at theu' usual or last place of abodes And all persons so summoned,
who shall not appear before the said Commissioners pursuapg to such sum-
mons, (without assigning sgﬁ;s Teasonable excuse fot ot appearing,) or who
appearing, shall refuse to be sworrsor examined on cath or afirmation, which -
oath or affirmation the said Commissioners are hereby empowered and re.
quired to administer, (such persons having been paid the reasonable charges
of their attendance,) and being thercot convicted before one of his Mujesty's
Justices of the Peace of the county or district in which such lands are situated,
upon information théereof upon oath nfide before any such Justice, shall for
every such neglect or refusal, forfeit nd pay such:.sum of money, not cxe
cecding £10, nor less than £5, as such Justice shall think fit and order.

34. Provided always, That no witness summoned to attend such Commis.
sioners, shall be obliged to travel above cight miles from the boundary of thc
parish, manor, or district to be inclosed by any such Ad,

L]

35. And be it further enactcd, That as sdon as conveniently mag be after
the division and allotment of the said lands and grounds shall be finished,
pursuant to the purport and directions of this or any such Act, the said Com-
missioners shall form and draw up, or cause to be formed and drawn up, an
award in writing, which shall express the quantity of acres, , agd perches,
in statule-measure, contained in the said lands and ground:;:: the quantity
of cach and every part and parcel thereof which shall be so allotted, assigned,
or exchanged, and the situations and descriptions of the same respectively ;
and shall also contain a description of the roads, ways, foot-paths, water-
courses, watering-places, quarries, bridges, fences, and land-marks, set out
and appointed by the said Commissioners, as aforessid ; and all such other
rules, orders, agreements, regulations, directions, and determinations, as the
#idd Commissioners shall think necessary, proper, or beneficial to the parties §
which said award shall be fairly ingrossed or writlen on parchment, and shall
be read and executed by the Commissicners, in the presence of the proprietors,
who may attend at a special general mecting called for that purpose, of which
1en days' notice at least shall be given in some paper to be named in such Act,
and circulating in the county; which execution of such award shall be pro-
claimed the next Susday in the church of the parish in which such lands shall
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be ; from the time of which proclamation only, and not befove, such award
shall be consilered as complete ; and shall, within twelve calendar months
after the same shall be 80 signed andwsealed, or so -soru as conveniently may
be, be enrolled in one of his Majeaty’s *durts of Record.at Westminsler, or
with the Clerk of the Peace for the cofinty in which such lands shall be situated,
10 the end that recourse may be had thereto by any persous interestefl therein,
for the inspection and perusal wheneof ‘no- more than ene shilling shall he
paid 3 and a copy of thesudawnﬁ,orlnqutthereof.mgnedbythepmper
Officer of the Court wherein the same shall be enrolled, or by the Clerk of the
Peace for such county, or his Deputy, purporting the same to be a true copy,
shun&mnﬁme’omnebemﬂemd dahnndbymch Officer or Clerk of the
Peace for the time heing;-as aforesaid, to any Ppet=on requesting the same, for
which no more shall be paid than two-peace for every sheet of seventy-two
words ; and the said award, and each copy of the same, or of any part thereof
signed as aforesaid, shall at all tines be admitted and allowed in all courts
whatever, as legal evidence ; and the said award or instrument, and the several
allotments, partitions, regulations, agreements, exchanges, orders, dircctions,
deterininations, and all gther matters gnd things therein mentioned. and con-
tained, shall, to all inteats and purposes, be binding and conclusive, except
where some provision to th& contrary is herein or shall be by any such Act
contained, unto and upon the said proprietors, and all parties and persons con-
cerned or interested in the same, or in any of the lands, grounds, or preinises
aforesaid ; and also that the said respective Commissioners, if they think it
necessary, shall form or dr:zw. or cause to~be formed and drawn on parch-
ment or vellum, such maps or plans of the said lands and grounds, the better
to descri'se the several new allotments or divisirns to be made, and premises
that shall be exchanged by virtue of this Act, and which shall express the
quantity of each allotment in acres, roods, and perches, together with the
names of the respective proprietors at the time of such division and allotment ;
which said map’ and plans shall be annexed to and enrolled with the said re-
spective award and shall be deemed and construed in every respect as and
for part of the said award.

36. Commissioners shall, and they are hereby required to enter in a book
to be provided for that purpose, a particular account of all sums of money
received from the proprietors or others during the progress of the inclosure 3
and also of all the charges, expenus,mddi-buumﬁwbich shall accrug.gr
be made by virtue of any sych Act, and in carrying the same into execution 3
which book of accounts shall be kept at the office of thefr Clerk, open at all
seasonable times during the progress of the inclosure, and till all the accounts
are finally settled, for the inspection of any of the proprietors, without fee or
reward ; and in case any such Commissioners, or thejr Clerk, shall neglect to
provide and keep such book of accounts as aforesaid, or refuse the inapection
thereof to any of the proprictors at scasonable times in manner before men-
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tioned, and shall ‘be convitted thereof, upon the ocath of one or more credible
witnesses not interested-in the itended division and mclosure, before any
Justice of the Peace of® the 'Col;:\q? +fhich the lands or grounds to be in-
,closed shall be situite, or of any such thet county or' place where such Com-

missioners or lerk 8o causing such neglect or refusal, and convicted & afore-
said, shali\jorfit and pey for every meh offence any sum tiot exeeeﬂing £10,
ngr less thad £5, to be levied.’reeoveted, ard applfed in the same manner as
other penalties are-by this Act directed to be Ievie(!, reegvered, and applied. .

" 3% All monies raised under any Act shall from time to time, as often as
the same shall amount to the sum of £50, be deposited in the Jyznds of some
banker or such persons as sb.h_be approved by a majdtily in value of the pro.
prietors, at the first meeting of the Commissioners, in the notice of which
meeting shall be expressed the intention of then appointing such banker, o*
such other persons, and no monies deposited er paid into the hands of such
banker or other persons, to be appointed as aforesaid, shall be issued or paid
by them, without an order in writing under the hands of such Commissioners,
specifying the persons to whom the mne are respeouvely payable, and the
service or cbns-ldemtlnn for which the same are due w;nd the balance, if any,
upon the final settlemegt of accounts, shall be imrgediately repaid to the land-
owners in proportion to the sums respectively paid by them.

38. It shall be lawful for the rector or vicar of any parish wherein the
lands and grounds intended to be inclosed shall be sttuate, by indenture under
his hand and seal, with the consent of the bwhop of the diocese, and of the
patron of the living, to lease or demise all or any part or parts of tge allot.
ments to be set out and allotted to any such rector or vicar, to any persons
whomsoever, for finy term ‘not exceeding twenty-one years, to commence
within twelve calendar months next after the execuling the award 3 so that
the rents for the same shall be thereby reserved to the rector o vicar for the
time being, by four equal quarterly payments in every year ; a¥d so that there
be thereby also reserved and made payable to such rector or viear, the best
and most improved rents that can reasonably be gotten for the same, without
taking any fine, fo.l'.egm, premium, sum of money, or other consideration, for
the making or granting any such lease or demise ; and so that no such lessee
by any such lease or demlse be made dispunishable for waste, and so that
there be inserted in evgry such lease, power of re-cntry on non.payment of
théTents to be thercby reserved, within a reasonable time to be therein limited,
after the same shall become due g:and so that a counterpart of suc}: lease be
duly executed by the lessee or lessees to whom such lease shall be so made as
aforesaid 3 and every such lease shall be valid and effectual.

89. All penalties and forfeitures Imposed by virtue of this or any other
such Act, shall be levied and recovered before any one Justice of the Peace
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for the county in which the lands or grounds to be inclosed shall be situate,
and residing near any such parish, and not interested in the matter in question ;
for which purpose it shall be lawfi for sny such Juatice of the Peace, upon
complaint made to him, to summon tht(pm-ty accused, and the witnesses on
both sides ; and upon the appearante or contempt of the party accused, to ex-
amine siich witnesses upon cath, (which oath any such Justice is Aiereby em-
powered to administer,) and upon such évidence to give judgment accordingly,
and to condemn the party accused in euch penalties and forfeitures as the of-
fenders shall have incurred, and to levy such penalties and forfeitures by dis-
tress and sale of the offender’s goods and chattels, together with reasonable
costs ; all which penalties and forfeitures, if not directed to He otherwise ap-
phed.alnllsoaoond.lbeumcshnllbe levied; be paid for such uses as the
Commissioners shall by writing under gheuhands or by their award, order
.and divect.

40. Nothing in such Act contained shall lessen, prejudice, or defeat the
right, title, or interest of any lord or lady of any manor or lordship, within the
jurisdiction or limits whereof the l#1ds and grounds to be divided and allotted
are situate; or to the::aenioriﬁes, rights, and royalties incident or belonging
to such manor or Jordship, or to the lord or lady thereof, or to any person
claiming under them ; but the same shall remain, in as full, ample, and bene-
ficial manner, to all intents and purposes, as they might or ought to have held
or enjoyed such rights before the passing of such Act, or in casc the same had

never been mades LA

41, Saving always to the King’s most excellent Majesty, his heirs and suc-
cessors. and to all other persons, bodies politic nd corporate, and their heirs,
successors, executors, and administrators, all such estate, #ight, title, and in-
terest as -they had or enjoyed of, in, to, or out of, or in respect of the said
lands, gyound;, and premises so directed to be divided, allotted, and inclosed,
or exchanged {is aforesaid, before the passing of such Act, or could or might
bave enjoyed in casc the same had never been made.

42, It shall and may be lawful for any two or more Justices of the Peacz
to take affidavits on oath or affirmation (which oath or affirmation such Jus-
tices are hereby authorised and empowered to administer) of the notices re.
quired for such bills having been given, of the conseng.of the parties interested
therein, of the allegations contained in the preambles of such Bills, and of the
quantity of the land to be inclosed ; and that such affidavits shall not be sub-
ject or liable to any stamp duties whatsoever.

43, If any persons shall, in any examination, affidavit, deposition, or affir-
mation to be had or taken in pursuance of this Act, before such Justice or
Justices, or such Commissioners, knowingly and wilfully swear or affirm any
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matter or thing which shiall be false or untrue; every such person go offending
shall, on conviction thergof, be dee\ned gujlty of perjury, and shall suffer the
like pains and penalties, to which pe.ﬁens guilty of wilful and corrupt perjury

“are now liable. .

44, And\ge it enacted, That all and every of the powers, authoriies, direc-
tians, and provisions in this Act contained, shall be only so far effective and
binding in each particular case, as they or *any of them, shall not be other-
wise pro:idcd and enacted In any such Act hereafter to be passed as nforeuic?..

SEECIAL ACTS.**

Clauses selected from Special®Acts, obtained for Inclosing cer=
tain Commons and Wasle Lands in the West Riding of the
County of York. - .

1. AND be it enacted, That if any diﬁtr.enee of opinion shall ari‘se between
the Commigsioners appointed for setting.out, valuing, Mividing, and allotting
the said commons and waste grounds, touching or coljcerning any matter or
thing to be done by them by virtue of the said rgeitedeGeneral Act, or this
Act, the said Commissioners from time to time, and when and so often as such
difference of opinion shall arise, shall, by writing under their hands, appoint
some person (not interested in the premises) to be an ulnpire hetween them 3
and the matter upon which such dip’crence of opinioh may arise, shall be scttled

and determined by such umpire, whose determination in writing shall be
L]

binding and conclusive. .

]
Provided always, that no persen shall be capable of acting as an umpire,
until he shall have®taken the oath usual on such occasions.

2. And be it enacted, That the said Commissioners and the an.vt:ymgm shall
be puid and allowed one guinea each, and no more, for every they shail
respectively travel or attend for the purpose of this Act, over and besides all
their reasonable expenses at the times of such their journeys and attendances.

3. And after the said Commissioncrs shall have set out and appointed the
public carriage-roads and highways through and over the said commons and
waste grounds, they shall set out such parts of the same, as thepyshall think
proper, not exceeding ffve acres in the whole, to be used and enjoyed by the
respective proprietors of the said lands, for the purposes of common watering-
places for cattlé, and getting stones and other materials for erecting and repairing
buildings, bridges, walls, fences, and othér works, for the reparation of the
public and private roads, And the Commissioners shall in the next place
assign, sct out, allot, and award unto and for the lord of the manor, such part
and parcel of the residue and remainder of the said commons and waste
grounds, as shall in their judgment be equal in value to onc full sixtcenth part
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of the said residue of the said common and waste grounds, in lieu of and as a
full recompense for all such right and interest in and.to the soil of the said
commons and waste grounds es is netchereinafter expressly saved and re-
served ; and that after setting out, essigning, and allotting such sixteenth part
to the suid lord of the manor, the Gommissioners shall set out, assign, and
allot the residue of the said commons and waste grounds unto &nd amongst
the said lord of the manor, and the said several other persons entitled to right
¢ common or other ¥ights and interests’in and upon the said commons and
waste grounds, according to the value of the ancient messuages, cottagis, mills,
old inclosed lands, tenements, and hereditaments, in respect whereof they are
so respectfully entitlee, to such, right of eou’ﬁnoa. as aforesaid, and according
to the true and real value of such other rights or interests, as aforesaid, esti-
mating lands at their full and fair value as they are worth to be let, and mes-
suages, cottages, mills, and other buildings at one-half only of such their re-
spective values; but in estimating the value of messuages, cottages, and mills,
no regard shall be had to any additions or improvements made within forty
years last past. Provid‘g‘d always, .that no person shall be enﬁtleq' to any al-
lotment from the said ¢ommons and waste grounds, or any part thereof, for
or in respect of any messuage, cottage, mill, or other building which shall be
proved to the satisfaction of the said Commissioners to have becn erected at
any time within sixty years next before the passing of this Act, unless such
erection shall have been made upon the scite of some ancient messuage, cot-
tage, mill, or other bulldms which shall have been originally crected sixty ycars
or upwards before the passing of this Act.

4. Aui encroachments which at any time within twenty ycars now last past
‘bave been made upon the said commoans and waste groun's shall be deemed
part thereof, and shall be divided and allotted accordingly ; and in case any dis.
pute or (13&‘ shall arise, touching any such encroachments or the extent
thereof, such ¢’spute or difference shall be determined by the said Commis-
sioners.

5. Provided always, that the lands and grounds compriscd in such enrroach-
ments shall be allotted to the persons who shall be in possesgzion thereof, with-
out regard to the value of such improvements as shall or may have been made
thereon since such encroachments were made, in case the persons so in pos.
session shall desire the same to be so allotted, and sbail signify such desire by
writing signed by them to be delivered to the said Commissioners at their first
or second meeting to be holden in pursuance of this, and the said general Act;
and the value of such encroachments shall be deducted from the allotments
to whieh such persons shall be entitled under this Act, unless it shall happen
that the value of such encroachments respectively (quantity and quality con.
sidered) shall be greater than the allotments to which such persons shall be
entitled by virtue of this and the said recited General'Act: and in that case
proportionable part only of such encroachments shall be deducted therefrom,
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and the residue thereof shall be sold by the said Commissionerss; and if the
Persons in possession of, such enc:"gachm,nts shall not be entitled to any allot-
ments, then the whole ot’ such ench‘chments shall be sold by the Commis-
'smners, and conveyed by them in fee simple to the purchaser or purchasers
thereof, axd the money arising from such sales shall be applied tdWwards de-
fraying the expenses of obtaining and executing this Act.

6. And from and immediately after jthe *passing of this Act uatil the ex-
ecutlon of the award of the said Commissioners, it shall not be lawful for nny
persons whomsoever to grave, dig, get, pare, cart, or carry away any sods
or turves lrom any part of the commohl or waste grounds, gforesaid ; and
every person so doing, shall ﬁ)r every such offence forteif and pay any sun not
exceeding twenty shillings. .

7. Aud be it further enacted, That no sheep or lambs shall be kept in any
of the new inclosures (except such as are not Yenced by quicksgts) during the
space of nine years from the exccution of the said award, unless the persons
keeping such sheep or lambs do, at their gwn expense, fence their ncighbour’s
yuicksets, adjoining the inclosures whege such sheepor lambs shall be kept,
s0 as to prevent any damage being done to such qun!‘seu by such sheep or
lanbs. . .

8. And be it further enacted, That convenient gaps and openings shall be lcft
in the fences and inclosures to be made by virtue of this Act, during such
time as shall be allowed and fixed for making such fence® as aforesaid, for the
passage of cattle, carts, and carriag®s in and through the same, unless the said
Commissioners shall order and award to the contrary, aud then for such time
only as they shall so order anc® award. . ¢

Note.—Thg foregoing cl are not ined in the G 1 Act.

SECTION IIIL

The Method of reducing Statute Measure to Customary, and
.- vice versi.

I'T has been before observed, that by custom the perch varies
in different parts of England ; and with it, consequently, varies
the acre in proportibn.

In Devonshire and part of Somersetshire, 15 ; in Cornwall, 18;
in Lancashire, 21 ; and in Cheshire and Staffordshire, 24 feet
are accounted a perch. .

In the common field-lands of Wiltshire, and in some other
counties, there is a customary measure of a different nature, viz.
of 120, instead of 160, statute-perches to an acre; consequently,
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30 perches 'of statute-measure, make 1 rood of customary, or
3 statute-roods 1 acre. ¢ .

In some places, an acre of this' feasure, is called a day-work,
or day's-work of land, !

’

Note.—~The utility of the following Pm{)lems will appear obviou’s, when we
consider that in many places land‘is nnt only reaped and farmed, but also
bt;ught and sold by customary-measure.

Besides, when persons have the contents of their estates in statute-measure,
it is frequently nccessary to reduce them to the customary-measure of the
place ; and on the contraty, when the contents are in customary-measure, it
may be desirable to reduce such contents to statutc-measure,

General Rules for treducing Slatute-Measure to Customary, and
o the conirary.

N . L
RuLe 1.—To reduce statute-mcasure lo cuslomary, multiply the
number of perches, statute-measure, by the square feet in a square
perch, statute-mersure ; divide the product by-the square feet
in a square perch, customary-meazure, and the quotient will
be the answer in square perches.

RuLe 2.—T0 reduce cuslomary-measure to statute, multiply the
number of perches, customary-measure by the square feet in a
square percd, customary-measure ; divide the product by the
square feet i a square perch, statute-measure, and the quotient
will be the answer in square perches, which reduce to roods and
acres by dividing by 40, and by 4,

Note 1.—It is scarcely necessary to remark that the length of any perch mul.
tiplied by itself, will give the number of square feet in & square perch of the
same measure ; hence we have 16.5 X 16.5 = 272.25, the statute perch
15 % 15 = 225, the Devonshire and Somersetshire perch; 18 x 18 = 324,
the Comwall perch ; 21 x 21 = 441, the Lancashire perch ; and 24 X 24 =
5176, the Cheshire and Staffordshire perch.

2,~—It may also be observed that 4840 square yards make 1 statute acre 3
4000 make' 1 Devonshire or Somersetshire acre; 5760 make 1 Cornwall acre 3
7840 make 1 Lancashire acre ; and 10240 square yards make 1 acre of the
eustomary-measure of Cheshire or Staffoydshire,
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PRORLEM 1.

To reduve Statute Measure fo the Devonshire and Somerselshire
*» Cuslomary Measure, of 15 Feet to a Perch, and vice versi.
. ¢ °
. TABLE L

Stat. Xustomary. ."S%t. RCus;; ;St t.} osCust.
A. . R P..' . . P. I'P.| R P
1 1 0 33610 1% 0 1.2 21| o0 254
2| 2 1 272 [ 2| 0 24 !22 0 26.6
31 3 2 28 3!/ 0 386 [ 23| 0278
sl 4 8 14l 4| 0 28 21| 6290
5] 6 0 sof 5| 0 60 | e5]| o302
6| 7 1 1.6 : 6| & 72 lgo‘ 0 31.4
74 8 1 852 7.0 84 |@7]| o326
81 9 2 2881 8| 0 96 [e8| o0 338
90/10 3 €24 9| 0108.| 29| 0 350
1012 0 160 10| 0121 30| 0 363
20124 0 320 11| 0133 | 31| o0 375
30136 1 80 12! 0145 |32 0387
40 [ 18 1 240 ' 13[-0157 Jl3®| 0 599
50160 2 00| 14 0169 | 34] 1 11
100 121 0 00 15| 0181 [[35] 1 23
e et V16| 0193 [136] 1 3.3

Stat. ‘““smgf“'[l," 17| 0205 |37 1 47
Sl e 2 p18 ) 021y [ 88 1 59
1 1 84019! 0229 [l89| 1 71
2 2168 (20 : o022 |
3 3 5.2 [ ., ' .

Note 1.—To reduce customary-mcasure, of 15 feet to a perch, to statute,
multiply the numbér of square links, customary-measure, by 825447, and
the product will be the answer in square links, which must be brought into
acres, roods, and perches. (Séc a table of square links in the first Sectior,)

2.—When it is intcitled to find the area of an estate in customary-measure
only, it is generally thought most-convenient to take the dimensions by a
chain properly adapted for that purpose. The Devonshire and Somerset chain
is 60 feet ; the Statute-chain 66 feet ; the Cornwall chain 72 feet ; the Lane
cashire chain 84 fect ; and the Cheshire and Staffordshire chain 96 fect in
length. Each of these chains is divided into 100 equal links, in the same
manncr as the statute-chain ; consequently, the customary-measure is found
hy the same rules as the statute-measure.

z
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3.—It may also be observed that the Devonshire and Somerset. link 1s 7.2
inches; the Statute link 7.92 inches; the Cornwall link 8.64 inches; the

Lancashire link 10.08 inches; and thg, Cheshire ana Staffordshire link is
11.52 inches in length. <

o~
EXAMPLES.

1. In 25a. 2R. 2QP. statute, how many acres, &c. customary-
measure ?’

T BY RULE 1.

A. R. ,P.
25 2 20
4
102
10
itoo )
<« 972,25 = 16.5 x 16.5
20500
8200
8200
8700
< 8200 4,0

15 x 15 = 225)1116225.00{496,4
900 | 4fizs 1
+2162 31A. Ot 1p. Ans,
2025 B
<1372
1350
.k 225
. 225

BY THE TABLF.

A R. P. “
20A. =24 0 32
5As= 6 0 8
2= — 2 168
20p. = — 0 24.2
31 O 1 Ans.

PRy TN
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2. In $1a. OR. 1p. customary, how many acresy &c. statute-
»
oS
BY RULB 2.
A. R. P
31 0 1
4,
124
40
4961
285
24805 »
9922
9922

4,0,

272.25)1116225.00{410,0

108900
- 27225

304,

1A.

1p.

108.30

—
25A. 2r. 90p.  Ans.
Q7995 e —— e &
27225 *: ==

RY THE NOTE.

sqe links,
3000000
100000
625
3100625
. 820417
21704375
12402500

12402500

18603750
. 6201250
24805000

25.42502.220375

4

2 50008

40

20.00320 Ans. 25A. 2R. 20p.

———
P aa—

8. In 159a. 3n. 26p. statute, how many acres, &c. customary-

measure ?

Ans. 195a. 1R. 39e.
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PROBLEM II.

To reduce Statute Measure tv thg Cornwall Cuslomary Measure,

. of 18 Feet to a Perch, and vice versi.
TABLE 11
Stat. ustomary ,Stat. ‘Cust. | Stat.. Cust.
A. . R P P. P. , P P.
1] 0 3 144 | 1 08 |21 176
21 1 2 2881 2 1.6 | 22 18.4
31 2 2 831 3 25 23] 103
4 8 17177 4 3.3 || 2¢| 201
5| 4 0 82| 5 42 (25! <210
6| 5 0 66 6| 50 [[26! 218
71 5 8 210 7 58 |l 27! 226
8| 6 2 8551 8 6.7 j| 28| 23.5
9l 7 2 994 9 75 |l 29 ! 24.3
10| 8 1 344 | 10 84 |l 30| 2352
20|16 3 88 |l 11 92 | 31| 260
30|25 0 332-12] 100 || 32| 9268
40 |33 2 176 |13 100 || 33| 217
5042 0 20 14| 117 | 34| 285
10084 0 40| 15| 126 | 35! 204
= 16§ 134 | 36| 302
Sat.) Costomary- 17| 142 37| 310
e T 18y 151 {380 319
1 0 836,19 159 |l 39| sa7
2 1 27.2 || 20| 16.8
'3 2 208 !

Note.—To reduce customary-mcasure, of 18 fect to a perch, to statute,
multiply the number of square links, customary.measure, by 1.19, and the
product will be the answer in square links.
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.of
EXAMPLES.

1. Reduce 56a. 3n. 36, statute, to customary-measure.

BY RULE 1.
A. R. P.
« 86 3 36
» 4
40
9116
272.25
45580
18232
18232
63812
18232 4,0
18 X 18 = 324)2481831.0017G5 9.9
2208 4(191 19.9 -
-2138 47a. 3R. 19.9p. Ans.
1944 ° =7 5n. 1990
- 1943 *
1620
- 3231
2916
- 3150
2016
- 234

BY THE TABLE.

A. R. P.
50A. =42 0 2 .
6rs.= 5 0 6.6
3R.= 0 2 2038
36p. = 0 0 302

47 3 10.6 Ans.

o]

z3
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2. Reduce 47a. 3r. 20p, customary, to statutc-measure.

BY RULE 2.

A. R. P.
47 3 20
4
101
40
7660
32k
30040
1532
2208 %0
272.25)‘3. 481840.00{911 ,( )
245025 4lee7 36
31590 56A. OR. 568, Aus.
Q7225 —————
. . 43650
. QTa95
161250
163350
22000

€
0y

BY THE NOTE.

&¢j. links.
4000000
700000 -
75000
12500
787500
1.19
43087500
47875
17875

40A.
A
Ir.
20p.

it

4

3.88500
. 40 o
35.40000 Ans. 50A. 3r. 35.4p.

s ZTIT

3. In 265A. 2n. 15p. statute-measure, how many acres, &c.
customary-measure ¢
Ans, 223a. 0. 30p.
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PROBLEM IIL.

1o 1%duce Stalule Measure to the Lancashire Customary Measure,
* of 21 Fect lo @ Perch, and vice versf.
e O ot
° e
L]

TABLE IIL

Stat.[ Customary. [Stat. (.Tust. Stat.| eCust.
Al A R TP p. |lP P.
1| 0 2 187 1¢ 006 | 21| 129
*2! 1 0 3751 9 1.2 #22| 135
301 8 1634 38 1.8 1223 14.1
4] 2 3500 4 2.4 |24 | 148
5| 3 0 138% 5 3.0 25| 154
6| 3 2 826 6! 37 26| 160

| 7] 4 v 1Lnas 7 w3 e 16.6
s| 4 3 s01 % 8 L9, #8 | 172
91 5 2 s.s)*; 9 5.5 29 17.9
10 6 0 277710 L0.1 ;30 18.5
20112 1 15+ 11 6.7 i3 19.14
50|18 2 S i 12 74 i 32| 197
40124+ 2 808 13 80 1 83| 203
5030 3 185" 14| 86 | sx| <209
100 | 61 2 370} 1? 92 35 ’21.6
T T ==—=-1 16 .8 i 36 | 1ee.l

Stat Lnst}omary. [ 17 ]‘g. 4 : 37 | oo
R P Las | oann | s8] esa
1|.. 0 Q719 1.7 1l 30| 240
2 194120 125 |
3 1 Sl i

Note 1.—To reduce customary-measure, of 21 fet to a perch, to statute,
multiply the number of square links, customaryemcasure, by 1.62, and the
product will be the answer in square links.

2.—As the lineal Irish perch is 21 feet, and the Irish square perch 441
feet ; the method of reducing English to Irish, or Irish to English measure,
ja preciscly the sune as shewn in this Probiem.

z 4
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EXAMPLES.

1. In 36a. 1R, 10P. statute, ilow many acres, &c. customary-
measure ¢

BY RULF 1.

A, R P,
36 1 10
4

145
40
5810
272.25
20050
1162
1162
4067
1162 ) 4,0
21 x 21 441)1581772.50|358,6.7
1323 41789 267
2587 22a. 1R. 20.71
2205 —_— -
. 3827
3528
. 2092
2646
. 3465
3087

. 378

BY THE TABLE.

A. R. P.
30s. =18 2 3.1
6ra.= 3 2 326
IR.= 0 0 247
10p,.= 0 0 6.1

22 1 20.5 Ans.
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2. Reduce 22a. Ir. 27p. customary, to statute-measure.

[ ]
BY ULE 2.

A. R.. P.
22 1 27
4
89, °
40
3587
441
Piold
_' 3587
14348
14348 4,0
-272.25)1581s(i7.ooo|,f;81,03
196125 4i1a5 103
. 220617 TN
217800 o 20 1% 10.5r. Ans.
.. 28170 .
279225
. - 04500
81675
12825

—_—

D
. BY NOTE 1.

20A. = 2000000
9A. =
IR. = 25000

QTP =

2041875
1.62
4483750
13451250
2241875
36.31837.50
]
127348 -~
40
10.93920 Ans. 304, 1= 10.9p.

5. Reduce 116a. 3r. 32r. English measure, to Irish measure.
Ans. 7247 Or. Slp,
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PROBLEM 1IV.

.
'

To reduce Slaiulf." Mcasure ¢o the Cheshire and  Staffordshire
" Customary Measure, of 24 Feet toa Perch, and vice vergil.
‘

{* TABLE1V.

[
Stat.] Cust. Stat.| Cust.

;
|
|
i
¢
|
!
:
.

f.
r4
ol

D ary
Al A R P | P P P. P.
|01 356 1 0.4 a1 9.9
210 3 s12( 2 09 22| 103
311 1 28| 3k 1.t 23, 108
411 3 25| 4«18 ol 1137
512 1 1811 5 2.9 o5 | 117
612 3 137¢ 6 28 | 2060 129
718 1 93| 7 g2 1er| 127
8!3 3 50| 8 8.7 28 | 131
9|4 1 06 o 4.2 9 | 136
10| 4 2 %621 10 4.7 30 [ Ikl
20 9 1 3243 11 5.1 31 140
30 (14 0 286 i 12 5.0 32 150
40|18 3 24.8 | 13 0.1 .| 33 15.5
50 {23 2 21.0 || 14 6.6 34| 16.0
100 {47 1 2015 7.0 351 6.4
- . ~r OIS ~
Stat.| Cystomary ! 19 ;;6 30 :.‘72
1 { 0 { .
R. R.P w18 84 (38| 179
1 0 189 | 19 9 39| 183
2 0 3782 | g4 |
3 1 16,7 4

Note~To reduce customary-measure, of 24 fcet to a perch, to statute,
nultiply the number of square links, customary-mcasure by 2.1157, and the
product will be the answer in square links.
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.
EXAI:IPLES.

L)
1. Required the number of acyes, &e. customary-measure, in
260a. 2g. 12p, statute-measure.

BY JiULE [,
A. R. P.
209 2 12
+
1078 !
o)
45132
972.25
215660
86264
8620 °
501024 °
86264 4,0 .
[ — e — e
24 x 21 = 576)11742687.00/20386.6 °
1152 1 509 26.6
.. 2226 1274a. 1R. 26.6p. Ans.
1728 - =
. 1958
1608 .
* 3307
3456
. 8510
3456
T 54
BY THE TABLE.
A. R. I
2W00a. = 94 2 4
50a. = 23 2 21
10A. = 4 2 302
9a.= 4 1 00
2= 0 0378
12p.= 0 0 46

127 1 252 Ans.

—————————
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2. In]127a. 1R. 26p. customary, how many acres, &c. statute-
measure ?

BY RUIE 2.

A R. P.
127 1 26
4
509
40
20386
576
122316 .
142702
101980 4,0
72.25)11742336.00 +313,0.7
108900 4 1078 10.7
..85233  260a. 2r. 10.7v. Ans.
81675
. 85580, )
27225
. 83610
81675
. 193500

BY THE NOTE.

sq. links.

100A. = 10000000
20a. 2000000
Ta. 700000
IR. 25000
26p. 16250

12741250
2.4157

80188750
6370625
1274125
1274125
° 2548250

269.56662.6250
4

Wwwn

2.26648
40

']_3:65920 Ans, 269a. 2r. 10.6r.
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3. Reduce 587A. 3R. 39p. statute, to customary-measure.
Ans. 277 3R. 27 .

PROBLEM V.

To reduce Slatute Mecasure lo the Wiltshire Custdmary Measure,
of 120 Perchesto an Acre, and wige vérsa.

Rute 1.—To reduce statute-measure to customary, divjid:
the number of perches, statute-measure, by 120, and the
quotient wil! be acres; then divide the remainder by 80, and
the quotient will be roods ; and .the last remainder, if’ any, will
be perahes. If the first remainder be ynder 30, it will be
perches, and there will be no roods in the'answer.

L] [

Rure 2.—~To reduce customary-measure to statute, divide the
number of perches, customary-measure, by 160, and the quo-
tient will be acres ; then, divide the remaifidder by 40, and the
quotient will be roods ; and the last remainder, if any, will be
perches. If the first remainder be tinder 40, it will be  perches,
and there will be no roods in the answer.

L]

Note 1.—To bring customary acres, &c. into perches, mu‘tiply the number
of acres by 120, and the rumber of roods by 30 ; these two prollucts, added
to the number of given perches, will be the number of perches required.

2 —Iun some parts of England, land is not only reaped and farmed, but also
bought and sold by this measure ; and as the customary acre of 120 statute
perches, or three statute roods, is frequently denominated a day’s work or day-
work of land, Surveyors are sometimes required to return the arcas of estates
in day’s works, roo&, and perches.
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TABLE V.

I N

ust. [Stat.] Cust.

:Stat.| Customary. |[Stat.] C |
Al A.R P [[P|R P |[P|R P
1 11 10 1| v 1 le1j o021
2| 2 2 2 2| 0 2 j22] 0«2
3| 40 o 3103 fHa3) o2
4 5 1 10 41 0 4 [ 24) 024
5/ 6 2 20 51 0 5 ;25 025
6/ 8 0 o 6| 0 6 ll26| o026
7 9 1 i0 || T 0 7 ller| 027
8| 10 2 20 8l o 8 ’, 28 | 028
912 0 ofl 9yl 0 9 12 029
10 13 1 10 |10 010 ;i30)| 1 ©
20| 26 2 2 |1 011‘31 11
30| 40 0 o [ 12} 012 l[32] 1 2
0] 5 1 10 |15] 013 ja3] 1 3
50] 66 2 20 | 14| o1r 84| 1 4
100133 1 v0o |15, 015 §35] 1 5
il mienamn g 3 i :" N
Stat.| Customary. :(7) 8 ;‘7; : ;(7) } ?
R A R D oiyg) 018 [38] 1 8
1{ 01 10 :19] 019 (39| 1 9
2 0 2 20 l2/] o9
3 1 0 o i .

Note.—In adding up the numbers taken from the above table, you must
divide the rumber of perches by 30, and the numler of roods by 4 ; because
30 perches of this measurc make 1 road, and 4 roods 1 acre, or 1 day’s work.

EXAMPLES.
1. In 1€54. '3r. 26p. statute-measure, how many acres, &c.

customary ?
BY RULE 1.

A. R. P.
165 3 26
4
663
- 40
120)26546(221
240
. 254
240
. 146
120
. 26 Ans, 2214, OR. 26p.
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BY THE TABLE.
»

..A. R. P.

100a. =*133 1 10

50a. = 66 2 20

10a. = 13 110

5= 6 220

3. = 1, 0 O
Wp. =" 0 026 o

221 0 26 Aps.

= .
. L d ¢ .
2. Requircd the number of acres, &c. statute-measure, in
221 a. Or. 26p. customary.
BY RULE 2.
r.
221 x 120 = 26520
26 = 206
160)26546(165
160 '
1054
960
.. 040
. 800
40)1406(8
120
- 20 Ans. 1651 3R. 26p.

'
3. In 2651, 2n. 24p. statute, how many acres, &c. chstomary
nieasure

Ans. 354a. OR. 24p.

GENERAL RULES

For constructing the foregoing Tabies, and for finding the Mul-
tipliers given in the Notes.
Rurr l.Divide the number of squarc feet in an acre, statute-measure,

by the numbcr of square feet in an acre, customary-mcasure, and the gnotient
will be an acre and decimals, or decimals of an acre,  Multiply this® quotient
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by 2, and the product will be the acres and decimals, customary-measure, in
2 acres, statute-measure. Bring the decimals to their proper quantity, and
you will have the acres, roods, and perches, customary-measure, in 2 acres,
statute-measure. In a similar manner you must proceed with 3 acres, 4
acres, &c. .

RuLE 2.—Divide the number of square fect in a rood, statute-measure, by
the number of square fect in a rood, customary-measure, and the quotient will
be a rood and decimals, or decimals of a good. This quotient being mult'.iplicd
by 4, the product will be the roods and decimals, customary-measure, in 2
roods, statute-measure. In a similar manncr you must proceced with 3 roods.

RuLE 3.—Diyide the number of square feet in a perch, statute-measure, by
the number of square f.3t %in a perch, customary'-'neasurc, and the quoticnt
will be a perch and decimals, or decimals ¢f a perch. Multiply this quotient
by 2, aud the product will be the perches and decimals, customary-mcasure,
in 2 perches, statute-measure. In a similar manner you must proceed with 3
perches, 4 perches, &c.

RuLE 4.—To find the multipliers given in the notes, say, as the number of
square feet in an acre, statute-measure, is to an acre, so is the nlumln:r of
square fect in an acre, cusfomary-measure, to the multiplier.

Or, divide the numbeér of square fect in a perch, cystomary-measure, by
the number of square feet in a perch, statute-measure, and the quotient will
be the multiplier.

Note,—Table V. was constructed by Rule 1, given in the last Problem,

REMARKS, .

1. Ir”a tenant rents a farm of 100" acres, reckoning 120
perches to an acre of tenantry measure, which is but 3 roods,
statute-measure ; he loses 1 acre in 4, or 25 acres in the
whole, wlich reduces his farm to 75 acres, statute-measure.

2. If a tenant takes a farm, in Devonshire or Somersetshire,
of 100 acres, at the customary-measure of 15 feet to a perch;
he loses nearly 1 statute acre in 6 customary acres, or 17
acres, 1 rood, 17 perches, in the wh®e, which reduces his farm
to 82 acres, 2 roods, 23 perches, statute-measure.

3. i’ a tenant rents a farm of 100 acres, in Cornwall, at the
customary-measure of 18 feet to a perch; he gains about I
statute acre in 5 custon;ary acres, or 19 acres, O roods, 1 perch,
in the whole; consequently, his farm contains 119 acres,
0 roods, 1 perch, statute-measure.

4. If a tenant takes a farm of 100 acres, in Lancashire,
reckoniag 21 feet to a perch, customary-measure ; he gains
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nearly: 2 statute acres in three customary acres, or 61 acres,
3 roods, 37 perches, in the whole ; hence, his farm contains 161
acres, 3 roods, 37 Perches, statute-measure.

5. If a tenant rents a farm of 100 acres, in Cheshire or Staf-
fordshire, reckoning 24 feet to a perch customary-meagiire ; he
gains nearly 16 statute acres in fourteen customary acres; or
111 acres, 2 roods, 11 perches, in, the whole ; hence, his farm
contains 211 acres, 2 roods, 11 perches, statute-measure. L

6. 'l‘hree acres, statute-measure, are equal to 4 acres, Wilts
shire measure.—Flve acrgs, statute-measure, arg, equal to Ga.
or. 8p. Devonshire :md Somersetshire mefsure.—Six acres,
statute-measure, are equal to Sa. Or. 6}p. Cornwall measure.—
Five acres, statute-measure, are equal to 3a. Or. 14p. Lancashite
measure.—Thirty acres, statute-measure, are equal to 14a. Or.
28 1 p. Cheshire measure,

. SCOTCH MEASURE,

In Scotland, land is generally measured Iy a chain of 7+ feet
in length, which i divided into 100 eqdal links, the same as
the English chain.

The area is given in acres, roods, and falls; 342.25 square
feet making 1 fall, 40 falls ] rood, and 2 voods 1 acre.

TABLE V].
A Table of Scotch lincal Measures.

Inches.
§.88 [ 1 Lk. ’

12 | 1.35 1 Foot.

37| 416 | 3.08 1‘.1‘:11.'

'| 222 | 25| 185 6|1 Rd
! 88.8 | 100 74| 24 4 | 1 Chain.
! 71040 | 8000 } 5920 | 1920 | 320 80 |1 Mile.

Note.—It appears by comparing the abuve Table with that given in Part 11I.,
that the Scotch cll i3 1 inch more than the English yard ; and the Scotch
mile 640 {eet more than the English mile ; but by a statute of James II, it
was enacted that the Scotch mile, like the English, should contain 1760 yards.

Aa
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TABLE VII.
A Table of Scolch Square Measurcs.

] |-

78.85:4 |t Sq. Lk.

144 | 1.82 |18q. Ft.

- 1369 | 17.36 | 9.51 [1S.EIL

49284 - 625 | 342.25 | 36 I1S.Fall.

1971360 | 25000 | 13690 | 1440 40 (18 Rd.l
7885440 | 100000 | 54760 | 5760 | 160 4 llS.Acre.\

Note.—By comparing the above Table with that given in Part III., we
Sind that the Scotch fall’ contains 70 square feet more than the English statute
perch ; and the Scotch a¢re 11200 square feet more than the English statute
acre 3 hence 1089 Scotch acres are equal to 1369 Englich acres.

TABLE VIII.

A Table for reducing English to Scotch Mensure.

Eng.|  Scotch. Eng.| Scatch. (Eng.| Scotch.
Acs.| A. R. F | P. | lalls. P. Falls.
1170 38 7381 1 08, || 21 16.8
al 1 2 145 2 1.6 [ e2| 175
3| 2 1 2181 3 2.4 |l 23183
4| 3 0 201} 4 3.2 21 191
5173 3 3864 l 5| 10 || 25] 200
6l & 3 ‘st 6] 48 | 26| 208
71 5 2 109 7 5.6 Q7 21.5
8] 6 1 182§ 8 G4 | 28 | 2¢3
9| 7 0 255 9 7-2 20 | 231
10| 7 3 352810 80 130! 240
a0l 15 38 255 | 11 88 |l 31| 248
30|23 8 183 | 12 9.6 32 25.4
40|31 8 10| 13| 103 | 331 262
5013 3 38 14 1.1 |, 34 27.0
100179 2 7.5 151 120 | 35 27.8
—f==———=—={1 16 | 128 | 36| 286
En Scotch N 17| 185 37| 294
Rds.! R F 38| 143 [ 38| 302
1 0 31819 151 39| 310
2 1 236 20| 160
8! 2 155
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Noté 1.—The General Rules given in the beginning of thig Section, may
be applied in reducing English to Scotch, or Scotch to English measure,

2.—Scotch measure. may also be geduced to English statute-measure, by
multiplying the number of square !mlgs, Scotch measure, by 1.2571 and
the product will be the answer in square links,

EXAMPLES.
1.4In 45a. 2r. 23r. English statute-measure, how much

Scotch meagqure ?
oBY RULE I.

A. R. P.
45 2 23
4

182
40
7308
0""'25 = 16.5 % lba
36315
14(‘0!) .
14606
51121
14606 4,0
12.25) 1988241, ,.,.55093
171125 1-1;5 5 9.3
276991 a
2735b0 b\ in. "9.5¥. Ans.
. 310175
308025
. 111500
102075
. 8825

BY TADLE VILIL

A. R F.
~1-0A. =31 8 11
5. = 3 3 30.4
2. = 0 1 23.6
23p. = 0 0 183

3() 1~ 9.3 Ans.

2. In 36a. 1R, 9.5F. Scotch measure, how much English mea-

sure ?
‘Aa?
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BY RULE 2.

A. R. F.
36 1 93
4
145
49
5809.3
342.25
290465
116186
116186
232372
174279 4,0
2*72.25)1988232-925 7302.9
190575 41182 22.9
.+ 82482 45A. 2r. 22.9p. An
V81675 e Jr- fn
T .. 80792
~ 54450
263425
245025
. 18400

BY NOTE 2.

30a. = 3000000
6a. = 600000
Ir. = 25000
= 5625
O = 187.5
3630812.5
1.2571
36308125
254156875
181540625
72616250
£§§08125

45.64294.39375
4

2.57176
40

22.87040 Ans. 45A. 2r. 22.8pP.
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8. Reduce 102a. 3m. 38p. of English statutesmeasure, to

Scotch measure. . Ans. B1A. 3r. 27.7F.
4 In 52a. 2n." 36r. Scotgh measure, how many acres, &c.
= English measare ? . Ans. 66a. 1R. Sp.

IRISH MEASURE.

. ® e

In Ireland, land is Bzeasured by a chain "of®s4 feet in length,
which ie divided into 100 equal links, the same as the English
chain. .

The area is given in acres, roods, and perches, the same as in
England ; but the Irish perch contains 168.75 square feet more
than thg English perch ; and g8. 7:: square.'feel. more than the
Scotch fall ; consequently, the Irish meaSure is greater than
cither the Englis]f or the Scotch measurt.

TABLE IX.

A Table of Irisk Lineal Measurcs

Inches.
10.08 {1 Link.

12 | 119 | 1 Ft '

36 | 3.57 3|1Yd
a2 | e5| a1 7 |1 Peh.
1008 | 100 | 84| 28 4 {1 Chn,
80640 | 8000 | 6720 | 2240 | 320 “80 1 Mile{

Notc.—By comparing the above Table with that given in Part 1IL., we
find that the Irish mile is 480 yards morc than the English mile; hence 11
Irish miles arc equal to 14 English miles.

Aa3
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[

TABLE. X.

¢ A Table of Irish Square Measurcs.

Sq. Inches. ; ' "

1016064 1 Sq. Lk.

]
144 : 142 |1Sq.Fe|

1206 12.78 9 1S.Yd.;

1
63504 625 d41 19 ilS. Ph.

2510160 | 25000 | 17640 1960! 40 |1 S.Rd.

. -',-— . - €,
10160640 ; 100006 70560 T840 | 160 + ilh. Ac.

T

Notc 1.—By comparing the above Table with that given in Part [II., we
find that the Irish perch contains 168.75 squarc feet more than the Knghsh
statute pereh 3 and the Trish acre 3000 square yards more than the Enghsly
acre 3 hence 121 Irish acres are equal to 196, English acres.

2.—Irish measure may be reduced to English, or English measure to Trish,
by Problem III. '

3.—Scotch measurc may be reduced to Irish, or Irish mdasure to Scotch,
by the following rule: As the square feet in a square perch of the required
measure, i3 to the given area in perches; <o is the square “eet in a square
perch of the given measure, to the reguired area in perches.

4.—The rule given in the last note, 15 the substance of the two General
Rules given in the beginning of this Scction 5 ard will hold good for all kinds
of measures.

The Rules given in this Work, for finding the Arcas of Figures,
and Bividing Land, are applicable n all cases of Land-
Surveying.

As both the Scotch and Irish chains are divided into 100
equal parts, the same as the English chain; it is manifest that
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the Rules given in this Work, for finding the areas of figures,

and for laying out, parting-off, gnd dividing land, are applicable

in all cases of Surveymg, whether the dimensions be taken with
the English, Scotch, or Irish *chain.

They also hold equally true, if the dimensions bestaken in

, yards, tenths and hundredths; in feet and tenths; or in any

other denominations.

EXAMPLES

IN

ENGLISH, SCOTCH, anp IRISH MEASURES.

1. The base of a triangular field, measured l')y the English
chain, is found to be 1252 links, and the perpendicular 684
links ; what is the area of thedfield, in sta!ﬁte-measure ?

links.

1252
684

5008

10016
7512

2)856368
4.28184
4

1.12736
40

5.00440 Ans. $a. 1R. 5p.

. Reduce 4a. 1r. 5p. English measure, to Scotch nnd Irish

imeasure.

Reduced to Scotch Measure by Table VIII.
A. R. F.
Mm.=3 0 201
in=0 0 3L8
5p. =0 O 4;9
3 1 249 Ans.

Aa4
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Reduced to Irish Measure, by Table 111.

A. kK. P
4a.=2 1 850
IR. =0 0 24.7
5p. =0 0 3.0

2 2 297 Ans

8. The base of g triangulat fie'd, measured by the Scotch
chain, is 1252 links, and the perpendicular (84 links ; required
the area of the-field in Scotch measure. .

links. ¢
1252
684 *
5008
16016
7512
2)856368
4.28184
____4
1.12736
W
_5.09440 Ans. 44, 1n. 5p,

t
Note.—Here the area is the same as that found in the first example,

4. Reduce 4a. 1R. 5F. Scatch measure, to English and Irish
measure. * *

Reduce to English Measure by Nole 2, under Table VIIL.
sq. links.
400000
25000
3125
128125
1.2571
428125

4A.
1r.

OF,

I

5.38195.9375
4

1.52780
40
__21.11200 Ans. 5A. 1r. 21.1p.

———
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EReduced to Irish Measure by Nole 3, under Taljg X.

A. R. “F.
4,4 5
4 ° .
17
sq. ft. 40, sq. ft.
As 441 : 685 :: 84225
34225 « °
3425
1370 -
1370,
2740
2055 4,0

441)234441,25|53,1.61
2205 4113 161

<1394 T3 TR 16.1p. Ans.
1328 —_—

- 711
441 ‘
2702
2646

.. 565
441

124
=«

5. The base of a trjangular field, measured by the Irish
chain, is 1252 links, and the perpendicular 684 links; what is
the area of the field in Irish measure?

links.

1252
684

5008
10016
7512

2)856368

4.28184
4

1.12736
40

5.00440 Ans. 4a. 1R. 5p.

Note.~Here the arca is the same as that found in the first and third ex-
amples, which proves that the Rules for finding the arcas of figures hold good
for all kinds of measures, *
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6. Reduce 4a. 1R, 5p. Irish measure, to English and Scotch
measure.

Reduced to English Measure by Nole 3, under Table X.

A. R. P
4 1 5

4

17

5q. il
As 27225 : 685 :: 441

441

685

2740 4,0
272.25)302085 |11,00.5
27225 41727 295
29835 " Ga. 3m. 29.5r. Ans,
27225 —_——
261000
245025
© 159750
186125

23695

Reduced lo Scotch Measure by Nole 3, under Table N.
sq. ft. 5q. p. sq. ft.
As 342,25 : 685 i1 441
441
685
2740
2740 40,
342.25)302085 |88.2.6
273800 422 2.6
- 282850 55 "on, 2.6r. Ans.
273800
.+ 90500
68450

7. The length of a rectangular field, measured by the English
chain, is 1485 links, and its breadth 923 links; required the
area of the field, in English, Scotch, and Irish measure.
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Ans. 13a. Or. 39r. English measure; 10a. 21. 5,6¥. Scotch
measure ; and Sa. 911. 28p. Irish measure.

8. A Land-Surveyor is required to measure a triangular field,
and to return the area in English statute-measure; but not
having an English chain, he found the base of the field"to mea-
*sure 1548 links, and the perpendicular 924 links, by a Scotch
chain; required the area of the field in English statute-mea-
sure. ® Ans. 8a. 3r. 38.4n

GAD MEASURE.

In some places the dimensions of land are taken, by farmers,
workmen, &c. with a pole or stafl of 8, 9, or 10 feet in length,
called a Gad ; hence the square gad of 8 feet, contains G square
feet ; thg square gad of 9 feet, 81 square fgbt ; and the square
gad of 10 feet, 100 square feet. .

When the area of a piece of land is wanted in gad-measure,
the dimensions, taken in gads and feet, must be brought into
feet ; from which the area, in square feet, may be obtained, by
the rules already given. pividc this arta l’y 6%, 81, or 100,
respectively ; and the quotient will be the number of square
gads ; and the 1emainder will be squ.m-e feet. If the regnainder
be multiplicd .by 4, and divided as before, the quotient will be
1,1, 0or § of a gad.

1f, however, the gad be decimally divided, th¢ di:ncnsions
will be taken in gads and tenths, and the rules will then give
the area, in siuare gads and decimal parts.

The decimyls may be reduced to their proper quantity by
multiplying them by the number of square feet in a gad ; or to
quarters of a gad, by multiplying them by 4, as before directed.

Note 1.—Gad-ncalure may be reduced 1o English statute-measure, by the
following Rule: As 272.25, the square feet in a_square perch, statute-mea-
sure, is to the given arca in gads 3 so is the square fect in a gad of the given
measure, to the required arca in perches. Or, divide the square feet in the
given area, by 272.25 ; aud the quotient will be the answer in square perches,
statute-measure.

2.=To reduce statuteemeasure to gad-measure, divide the given area in
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square feet, I')y the number of square feet in & gad ; and the quotient will be
the answer in square gads. .
EXAMPLES. :
1. The length of a rectangular piece of land, measured with
the eight-feet gad, is 45 gads, 5 feet ; and its breadth 21 gads,
3 feet ; required its area in square gads.

, G. F., G. F.
' 45 5 21 3
. 8 8 )

365 171

171 :

365
2555
365
8 x 8 = 64)62415(9756. 15F. Ans.
5716 ———

481
448

385
© 320
. 15 rem.

2. The area of 4 piece of ground, measured by the eight-feet
gad, is found to be 975 gads, 15 feet'; required its area in sta-
tute-measure ? ‘

' BY NOTE 1.

G. F.
975 15
‘ _ 64
3905
5851 4,0
2‘72.25)6241 5.0022 9.25
54450 4|75 991

79650 ~Tx 1m. 391r. Ans.
52450 1A. 1R, 29fP. Ans

252000 '
245025

69750

54450

153000
186125

. 16875 rem.
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3. The area of a piece of land is 1a. 1r. 29}r. statute-mea-
sure; what will be its area in square gads, if it be measured
by the eight-feet gad ? .

BY NOTE 2.

A. R. P.
1 le 2425
4
5
40
[ W T—
2220.25
272.25
114625
45850
45850
160475
45850 . .
4)62413.3125(Y756. 13.3¥¢ Ans.
576 B
»— .
. 481
448
.333
320
-13.3 tem.

4, The baseof a triangular field, measured with the nine-feet
gad, decimally divided, is 58.7 gads, and the pgrpendicular
26.9 gads ; required the area of the field, in gad, and,also in
statute-measure ?

Here, 58.7%26.9=1579.03 ; and 15—72-—(5 = 789.515, the area
in gads; and by Note 1, as 272.25 feet : 789.515 gads : : 81 feet
: 234.80 perches = 1a. 1a. 34+.80p. the area in statute-mea-
sure. J

5. The length of eight lands, forming a furlong in an open
field, is found, by the ten-feet gad, to be 118.7 gads, and their
breadth 12.4 gads; what is the area of the furlong ?

Ans. 1471.88 gads = 3a. 18. 20.6e. statute-measure.

6. The diagonal of a trapezium measures 56.2 Jads, by the
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ten-feet gad, one of the perpendiculars 21.4 gads, and the other
18.3 gads ; required the area of the trapezium ?
Ans. 1115.57 gads = 2a. 2r. 0.7p. statute-measure.

[

ESTIMATING I.LAND BY THE MILE.

The Method of wakig a rough Calenla'ion of the Number of
Acres contained in « Common, Moor, Lordship, County, or
Kingdom.

Endcavour’to ascertain, in miles, as ncarly as you can, either
by your own observation, or from the information of others,
the mean length and breadth of Jhe land to be estimatcd; then
multiply the length by the breadth, and the product will be the
area in square miles. Multiply this area by 640, the number
of acres in a square mile; and the product thus obtained will
be the area in acrgg, according to this method of calculating.

Note 1.—The mean Iength and breadth of a county or a kingdom, may be
found from a map, in the following manner: Measure several lengths, by the
scale of miles, upun the map 3 add them together 5 and divide their sum by
their number, for @ mean length. A mean breadth may e obitined by a

similar process.

2.—The forcgoing method of finding the arca of counties and Kingdoms
must of course, e liable to consideiable inaccuracy, not only as regards the
method of taking the dimensions, but also as respects the correctness of the
map and scale; for it is evident that if these be not truly delineated, the di-
mensiuns. can never be obtained to any degree of accuracy.

3.—When you have a correct map and scale of a county or a kingdom, its
content may be found to a considerable degree of accuracy by the following
method : Divide the map into triangles and trapeziums in the most convenient
manner ; and straighten the crooked shores or coasts, cither with a lantern
horn, as dirccted in Part I'V., or by the parallel ruler, as directed in Part V.,
Measure the bases, diagonals. and perpendiculars correctly, by the scale of
miles belonging to the map ; find thearea of cach figure separately ; and the
sum of these areas will be the whole arca required.



Section II1.) LAND-SURVEYING. 367

ExAMPI.ESa

" Suppose the mean length of* a common or moor be esti-
mated at 37 miles, and its mean breadth at 21 miles; what ]
the area in acres, according to this estimation ?

miles.
3.75
2.25
875
750
750 .
8.4375 miles.
640
33750(’0
506‘) 30 .
5100.0000 acreg.

Ans. 5400 acres.

2, If the mean length of “a lordship be estimated at 4} miles,
and its mean breadth at 2} miles; what is the content ig miles

and acres ? Ans. 10.625 miles, and 6800 acres.
L

3. The mean length of a county, found fram a map, is 63
miles, and its mean breadth 42 miles ; what is its area an miles
and acres? Ans. 2646 miles, and 1693440 acres.

4. Mr. Pinkerton says, in his Geography, that the content
of Ircland is computed at 27457 square miles; what is its area
in acres? Ans. 17,572,480 acres.

5. According tosMr. Pinkerton, the content of Scotland is
computed at 27793 square miles; requlred its area in acres.
Ans. 17,787,520 acres.

6. The same author observes, that the extent of England and
Wales is computed at 58835 square miles ; what is the area in
acres? Ans. 37,384,400 acres.
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Note.~The real quantity of land in England is very uncertain; and dif-
ferent writers have given very different statements. Dr, Greve, in the Philo-
sophical Transactions, No. 330, states the number ¢f acres in England at
46,000,000 ; but Sir William Petty, in his Political Arithmetic, states them
at no more than 39,000,000, Dr. Haliey's statement is also 39,000,000 acres ;
but Ziminerman’s statement, in his Political Survey, is only 34,631,680,
Dr. Grew’s statement stands at 46,800,000; and in the Gentleman's Maga-
zine, for July, 1804, is a statement made from Smith's County Maps, by
wlich the area is cstiniated at 32,134,400 acres.

* Now, if we take this number from the area of England and Wales, found
in the last example, we shall have 5,200,000 acres for the arca of Wales,
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Part the Seventh. .

The Method of* Measuring and Plnning Villages,
Towns, and Cities ; Directions for Measuring and
Planning Building Ground, and Dividing it into con-
venient Lots for Sale ; and j{iscellanemts Questions
relating to Surveying, Laying-out, Parting-off, and
Dividing Land. . N

+ SECTION L

THE METHOD OF MEASURING AND PLANNING VILLAGES,
TOWNS, ‘AND CITIES.®

As villages, towns, or cities, prgsent themselves in almost
every extensive surveysand are general]} measured andeplanned
with the adjoining or surrounding lands, it is highly necessary
that something should be said on the method of taking and
laying down the dimensions of such places, and’ finjshing the
plans.

Besides, the plans of towis and cities are so essentially neces-
sary for the purposes of commercial and general reference, that
Surveyors are not unfrequently employed in forming, correct
drawings of the same, in order to have them engraved and
published in copgerplates. '

Without this art, we could not obtain the ichnography of
towns and cities; neither could we have any just idea of the
shape, extent, and direetion of the streets; the size and number
of the public buildings; the local conveniences enjoyed by the
inhabitants, &c. &c. of those places which circumstances will
not permit us to visit.

ab
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Directions for laking the Dimensions of Villages, Towns,

and Cilies. '

The dimensions of villages, towhs, and cities, may generally
be obtait.zd by the chain only ; as the streets ‘are usually wide
enough to admit of angles or tie-lines being taken with the
chain, at the meetings or infersections of the streets, in the
safie manner as'directed in Problems 4 and 5, Part IV. In
these Problems the nfethods of measuring meres, woods, roads,
rivers, and cerals, are cleaf'ly illustrated and exemf)'liﬁed; and
if the learner make himself completely master of those depart-
ments of Surveying, any difficulties which may present them-
selves in measuring villages, towns, or cities, will be easily sur-
mounted. !

It will sometimes happen that the tie-lines cannot be mea-
sured at a greater distance from the angular points than 30 or
40 links. In such cses, the tie-lines must be taken to a quar-
ter of a link, and buth them and the angular ‘Jistances must be
multiplied by 2, 3, 4, or any larger number, as circumstances
may require ; and the products used in laying down the chain-
lines. (See Prob. 2, Part IV.)

The notes taken in measuring towns and cities must be en-
tered precisely in the same manner as in surveying estates ; and
in measuring along the streets, offiets must be taken to the
houses on both sides of the chain-line; and particularly to
every corner- and projection; even the small projections of
bow-windows must not be omitted.

Sketches of the bases of the buildings, particularly the corners
and projections, must be made in the margin of the note-book,
in order to assist the Surveyor in drawing a correct plan.

_All pyblic buildings, such as churches, prisons, castles, court-
houses, market-places, halls, colleges, mansion-houses, &c. &c.
must be distinctly noticed; and the range of the first line
should be taken with the compass, in order that the Draftsman
may be able to lay down every street in its true direction.

Note 1,--In measurivg along the streets, all the offsets to the buildings
niggt be taken at right-angles to the chain-lines, The bases of the buildings,

and all the projections mist be sketched, as you proceed; and the breadths
of the buildings, the lengths and breadths of the projections, &c. &c; must
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be correctly measured, and entered opposite to those parts of the sketch m
which they respectively belong. The gign + (plus) is usually placed hetween
the breadth of a buildfhg, at its pcr.pendiculnr distance from the chain-line.
, The method of sketching the basc3®of buildings, and entering the notes, is
exemplified in pages 4, 10, and 12, of t.he engraven Field-book, tqy which the

learner is referred. .
[

2.~When a town and the surrounding, or adjoining lands are both to be
measured and planned together, the Qimenslons must Be taken with Guner's
chain j9and the lines measured along the streets must be properly connected
with those meagured in surveying the adjoining estates ; buif the plan of a
town only is required, it is. wmoke conveniént to take :he thiensions with a
chain of 50 feet in length, divided mw 50) links, and an offset staff of 10 feet
in length.

3.—As station staves cannot be fixed in the streets, in conscquence of the
pavement, they must cither be set in wooden pedestals, made for that pur-
pose, or two or more aszistants must each hold a staff in those places that are
pointed ou: by the Surveyor. . * K

4.—Sometimes it is most convenient to measmc.’ external or main-lines,
on the outside of the t3wn, as in surveying a mele or v.\'oud, Prob. 4, PartIV. ;
and in running such lines, stations must be left at the cnds of the streets, as
you pass them, in order that lines may be run from one station to another

in measuring the strcets. . . ®
]
5,—1n some situations, and under certain clrcumstancee, it is most eligible

to mcasure the first line along one of the prmclpal streets ; and tq intersect
this line by another, measured along some other principal strect, nearly at
right-angles with' the former; then these two lincs being tied together by a
connectihg line, measured in the most convenient mannerg will divide the
town into four parts, each of which may be measurcd separately, eby running
lines in the most advantageous manngr. (See a similar remark in Note 5,
Methiod 1. Part V.) o M

6.—In putting down stations at the ends of the streets, &c. the number
of the station may be made upon the wall of the opposite building,, (if there
be one,) with red or white chalk, im such a situation that an offset may be
taken, at right-angles to the building, from the station marked upon the wall,
to the station on the &ainline.  This offset being entered in the book, and
again measured from the station on the wall, at right-angles to the building,
will give you the station on the chain-line, whenever you may want to
find it.

7.—When the foregoing method cannot be adopted in consequence of not
being able to take a right-angted offset from any bmltling to the station
which you,wish to fix, then two lines may be measured from the swtion to

Bb2
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“the cotners, o to any other parts of two adjoining buildiugs; and the inter-
section of these lines, when measured from the buildings, will give the station
required.

8.—After all the principal streete have been mesnsured, then proceed to the
smaller ans} intermediate streets ; and lastly to the lanes, alleys, courts, ynrds,

and every other part which it may be thought necessary to represent upon the
plln-

-

9.—When any of the streets are so narrow as not te admit of tie-lines
bring taken with the chain, the angles which the chain-lines make wita each
other, at the mettings or intersections of the streets, must be trken in degrees
and minutes, by atheodolite ; and in plannislg, they must be laid down as
directed in Problems 2D and 21, Part I (See the Description of the Theo-
dolite, page 374.) -

10.—What has becn advanced on this subject will, no doubt, be accept-
able to learners ;© but as towns are built after such a varicty of plans, and
consequently vary so much in their forms, no directions can be given that
will be applicable to every particula. case to be met with in practice. A
great deal will always depend upon the skill and judgment of the Surveyor,
who should, after duly exammmg every part of the town, endeavour to run
his lines in the most ad\antageons manner.

EXAMPLE.

Let it be required' to measure the New Town, No. 7,
Plate VII.

In oraer to follow the method described in Note 4, we shall
begin at the south-west corner, as in Problem 4, Part 1V.;
although the survey would be conducted precisely in the same
manner, ‘f we begun at any other corner.

First Line. Put down 4 1, itt the S. W. corner, and proceed
towards the S. E. corner; taking offsets to the buildings, wherc-
ever it is necessary ; and sketching their bases in the margin
of the note-book. At the end of High Street, put down + 2;
at Queen Street, 4 3; at Low Street, 4 4; at the S. E.
corner, 4 5; and produce the line at pleasure, to + 6.

Second Line. From 4 5, proceed towards the N. W. corner ;
but when you arrive ut’the end of York Street, put down 4 7;
and thence run a tie-line to 4 6. From 4- 7, proceed with
the main-line ; and at King Street, put down - 8 ; at George
Street, 4+ 9; at thq N. W. corner, 4 10; and continue the
line to: 4 11.
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Third Line. From + 10, go towards the N, W. corner?
but when you come to the end of Low Street, put down + 12,
from which run a tie-line to o+ 11.  Proceed from + 12 and
® at the end of Queen Street, put.down + 13; at ngh Street,
+ 14; and at the N, W, corner, + 15. 4

v Fourth Line. From + 15, proceed towards the S. W. cor-
ner ; and at the end of Geogpge+Street, put down + 16;
King. Street, + 17; at York Street, 4 18 ; and contining
the line to 4 1, you will have circumscribed the town with
four main-lines, into whigh the lines measured sjong the streets
must be run. * ‘e

Note.—After the first three lines are laid down, it is evident that the fourth
line will serve as a check; and will reach exactly from + 15 to + 1, if all the
operations have been conducted with accurady. .

Fifth Line. From - 18, through York Street, to 4 7.

Sixth Line. From 4 8, along King Strget, to 4 17.

Seventh Line, From + 16, through Gdorge Street, to + 9.

Eighth Line. ¥rom 4 12, along Low Street, to 4~ 4.

Ninth Line. From 4 8, through Queen Street, to 4 13.

Tenth Line. From + 14, along High Street, to 4 2; thus
the survey of the town is completed. = o

Note 1.—The chain-lines afd stations do not appear upon the plan, as
they could not have been conveniently entered without increasing its size 3 the
learner will, however, find® no difficulty in making a similar pl#n, two or
three times as logge s drawing the chain-lines, and putting down the stations
in theip proper places. Or he may take the dimensions of the given plan
with a small scale; enter them in a note-book ; and then dfaw a rough plan
by a larger scale, and after that a finighed one, which will be an e.xercisc that
will tend much to his improvemept. ‘l :

2.—~Tke survey of this town might have been carried on according to the
directions given in Note 5, by measuring a line through King Street, and
another through Queen Street ; and then connccting these two lines together
by tie-lines taken at the point of intersection. Thus wou!d the town be di-
vided into four partsy each of which might be measured separately.

3.—Here it will be proper to observe, that in taking an angle with the chain
or theodolite, at the intersection or meeting of two lines, either the external
or internal angle may be taken, as circumstances may make it most conve-
nient3 but it should always be remembered, that neither very acute, nor very
obtuse aungles should be measured, if it can be avoided, as both are liable to
errors, in laying down. Those angles which approach nearest to right-angles
should always be preferrcd, as being most correct.

Bb 3
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4By way of proof, it is an excellent plan to take both the anglés. If
they be taken by the chain, you will have a check-line, by the scale; and if

taken by the theodolite, their sum should be 180 degrecs; and you will also
have a proof in planning, in consequence 5. having measured an angle and its
supplement. (See Definition 16, and "Problems 20 and 21, Part L)

. A Description of ihe Theodolite.

. " The theodolite is a mathematical instrument used by Sur-
veyors, for wk\pg bonzontal-angles, in measuring nieres, woods,
roads, rivers, canal.,, vxllages, towns, citivs, &c. &c. when tie-
lines cannot be tuken by the chain, in consequence of ob-
structions. It also enables us to take such angles as are neces-
sary for calculating the heights and distances of remote objects
by plane trigonometry.

There are various forms of tuis instrument, arising from the
successive improvemcnts of many eminent artists ; but the prin-
ciple of its operation is the same in all, whate~er difference may
appear in the construction.

A theodolite of the best kind consists of the following prin-
cipal parts: .

1. A telescope to direct the sight, and enable the operator to
distinguish objects at a distance. To the telescope is attached
a sperit- “level, to assist the operator in placing the instrument
in a horizontal pesition.

2. A vertidal arc for taking angles of altitude and depression.

One side of this arc is graduatzd to every halt degree; and
these are again subdivided to ev-.ry minute of a degree by the
index or nonius. This side is numbered from 0 to 90 degrees,
towards the eye-end, for angles of altitude; and from 0 to 50
degrees, towards the object-end, for angles of depression.

The other side of the vertical arc contains a line of divisions,

“showing the number of links to be deducted from each chain’s
length, in measuring up or down any ascent or descent, in order
to reduce it to a true horizontal line, according to the directions
given for surveying hilly ground, Method I, Part IV.

3. A horizontal limb and compass, for taking horizontal.
angles, and the bearings of objects.
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‘The horizontal limb consists of two circular plates one movas’
ble on the other ; and the outer edge of thé upper plate con-
tains an index to’the degrees, and minutes on the lower plate.
The upper plate, together with,the compass, vertical arc, tele-
scope, and level, are easily turned round upon a centre.

‘The lower plate of the hodrizontal limb, is divided to half de-
grees ; and these are again subdivided, by the scale of the no-

nius; to every minute of a degree. * .
This limb is numbered from the nghb-hand towards the 14ft,
with 10, 26, 30, 40, &c..to 360 (legrees. oo

4. The whole mstrument Jfits on the comcal ferril of a strong,
brass-headed staff, with tbree substaiftial wooden legs, by which
it can be firmly fixed upon the groupd.

The top or head of the staff consists of two brass plates, pa-
rallel to each other; and four sgrews pass through the upper
plate, and rest upon the lower plate, B:" the action of these
screws, the situation of the upper plate fnay be varied, so as
to set the horizontal limb truly level, or in a plane parallel to
the horizon.

Note 1.—The compass is fixed on the upper plate of the horizontal limb ;

and the ring of the compass isedivided into 36'0'degrees, which are numbered
in a dircction contrary to those on the horizontal limb. The bottom of the
compass-box is divided intasfour parts or quadrants, each of which is subdi-
vided to every 50 degrees ; and numbered from the meridian, or north.and
south points, each way, to the east and west points. In thg middle of the
box is'a steel pin, finely pointed, on which is placed theéagnctic needle.
The box also contains a small speritevel, fixed at right-angles te that which
is attached to the telescope. By th* assistance of these two levels, and the
four screws before mentioned, the instrument can be placed in a truly hori-
zontal positions .(See the Description of the Compass, Part IL)

2.—The method of using the theodolite may soon be aoquired.by a little
practice in the field ; but it will be obtained still more easily if the learner be
assisted by the instructions of a practical operator.

8.—When trigohometrical calculations are to be made from the angles,
they should, if possible, be taken to a winute 3, but an instrument that will
take an angle to five minutes will answer very well for a practical Surveyor ;
as angles cannat be laid down nearer, either by the line of chords or the pro-
tractor.

4.—In order to lay down an angle by the protractor, draw a line at plea-
suve, for one side of the angle; apply the diameter of thetinstrumgnt to this

Bb 4
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ine, and ite centre to the point where the angle is to be made 3 mark thé point
uader the given degresy and through this point draw the other side of the
angle. “
5.—Te measure a given angle by the protractor, apply the diamefer to one *
side, and the centre to the angular point; and the degree of the limb under
which the other side passes, is the measure of the angle, (See Problems 19,
20, 21, 22, and 23, Part 1.)

6. =The following préces stund in Mr',' Jones’s Catalogue, for theodolites
) of different hinds 3 viz. a common theéxdoli.te, without rack-work, the hori-
zontal limb six inches in diamctor, eight guineas, Ditto, wth rack-work
movements, and‘w'h‘ich will take angles to two miputes of a degree, twelve
guineas. Second best ¥ or 8einch theodolites, whi’ch will take angles to a
minute, sixteen guineas, and £3 : Is. Very best improved ditto, £33 : 125
Eight-inch ditto, £37: 16s. Ning-inch ditto, £12.

Directions for Planning Villages, Towns, and Cilies.

All the main-lines mast first be laid down; and the,stations
upon them marked off. The lines measured along the streets
must then be drawn; find the stations upoh them denoted.
The bases of the buildings must next be laid down from the
offsets, so as to form the streets; and shaded as directed in
Part V., and exhibited in Plate VII. ~ The rough plan must
then be transferred to a clean sheet, by some of the methods

*described in Part V., in order to make a finished plan.

The bases of all public buildings, such as churches, castles,
prisons, sessi 1n-houses, market-places, infirmaries, hospitals,
mansmn-houses, monuments, &c. &c. should be delineated upon
the plan \uth the utmost corrcctn"ss and most Surveyors draw
the bases of the columns which suﬁport the roofs of market-
crosses, the galleries of churches, &ec. &c. as exhibited in the
plate to which we last referred.

The streets are usually left white; but some drafismen pre-
fer colouring the causeways, with a tint of blue, to distinguish
them from the carriage-roads, which are generally washed with
& yellowish brown. .

The grass-plots, in gardens, public squares, &c. &c. whether
they be rectangles, 1hombuses, circles, ovals, or regular poly-
gons, should'be correctly delineated upoun‘the plan; then
shaded with Indian ink, and washed with green, in the same
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manner as pasture-grounds ; and trees, water, pleasm'e-groundu

gardens, gravel-walks, &c. &c. must be shadéd and coloured-
as dlrected in Part V.

* The name of the village, town, or city, should be given in

conspicuous characters, in some vacant part of the plan ar map ;

and the names of all the streets, public squares, churches,

colleges, halls, prisons, castles, court-houses, mansion-houses,

market-placeﬁ lanes, alleys, courts, yards, &C. &c. must be eh-

tered in their respective situations, in ,the manner, exhibited i in
Plate VIL. *

Note 1.—If the dimensio;s be take.n and laid down i’: feet, a scale of feet
must be given ; if in yurds, a scale of yards must be given ; if in chains apd
links, a scale of chains and links must be given; and if the town or city be
very large, a scale of miles and furlongs may.be given upon the plan, for the
purpose of measuring distances ; and as 220 yards make a furlong, the dise
tance of one place from another may be easily obmine(! in miles ar.d yards.

o
2.—Any‘remarks or explanations that it may be tliought. necessary to give,

may be entered in somg vacant corner of the plan, .

3.— All plans, ornaments, &c. should first be drawn in pencil ; and it will
tend much to the iinprovement of the learner, if he form all his printing,
Germnan text, and large-hand letters by the phncll gAlso, and then finish
them with Indian ink. .

4.—In forming letters, ornaments, &c.,with the pencil, the lines and
strokes should be made as fife as possible ; as the ink frequently 1tns upon
the lead, when thje pencil hus been uscd too freely; hence the necessity "of
applying Indian rubber after the outlines have been finely dragh with Indian
ink, in order to remove the lead which is not covered by th¢ ink, before we
proceed to finish the letters, ornament$ &c. *

5.—If the puf)il does not succeegl will in his first attempt with the pencil,
the letters, ornaments, &c. must be eftuced with Indian rubber ; and he must
repeat the procdss’ until he can form all the letters, devices, &c. correctiy.
(See Note 6, Page 250.)

6.—Brookman and Langdon's prepared lcad pencils, marked F, for fine
drawing, will be !bur‘d to answer well in making letters, ornaments, &c.; as
they arc of a middling degree of hardness; consequently the marks made
by them may be easily effuiced.  (See Note 4, page 209.)

7.~—After practice has made the learner a proficient in penmanship, he

will be able to print, text, and write more expeditiously, without the use of
the pencil.

8.—Hcre it may not be improper to caution the learner against a very
common fault of young drafismen ; namncly, that of mdking their %ines and
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letters too strong, both with pencil and ink. The lines, dots, and letters be-
longing to wooden chts should never be imitated by the learner, as they are
mostly too strong and rough ; but he should take for Mis pattern the specimens
exhibited in the different copperplates, giten in this Work. . .

9,.—~InPart the Second, ivory plotting-scales are recommended, as being
the best ; but it may be proper to ahbserve that very good feather-edged plot-
ting scales are now made of box, by most mathematical instrument-makers,
which will do very we)l for school-boys.s A twelve-inch box scnle may be had
for about four shillings ; but an ivory.scale of the same leng‘h, costy, ten or
twelve shillings, accordingly as jt is firiished. N

10.—~What iu\.s'bec'n szid on the suhject Of flpnning villages, towns, and
cities, will be further illustrated by examining the plan of some large village,
town, or city. The author recommends to those who desire to increase their
information on this subject, a sn’mll plan of Leeds, neatly engraved 5 and sold
by J. Heaton, Leeds, price 2s. ; a large, elegant, coloured plan of Leeds, con-
taining all the recent improvements ; published by Longman and Co., I.ondon,
price 21s.5 4 small plan of London) neatly engraved, price 2s. 6d.; also a
new coloured®plan of Lyndon, with its’ environs, including the Surrounding
villages. In this plan all the new roads, streets, buildings, bridges, squares,
&e, &c. have been accnrate!y inserted from original and actual surveys ;
together with the projected improveméats not yet exccuted. Both these
plans are published by Laurie and Whittle, London ; the latter on a large
sheet, price 6s. In tLis plgn, the bases of houses are shaded with dots, in
imitation of sand, as in the lower part of No. 2; hut the bases of public
buildings are shaded with lines, as in No. 7, Plate VIL. The plan is sur-
roynded Gy a border, which is divided into mifes; and each mile is subdi-
vided into eight equal parts or furlongs.

Besides the“lgbove maps, it may be proper to observe that an excellent C0-
loured plan of London and its vicinity, has lately been published by W, Dar-
ton, No. 58, Holborn Hill, London, {n one large sheet, price 6s. 6d. A
plan of Edinburgh might also be consul ed with considerable n:'lvamage, by the
young Surveyor ; as the new town is laid out with remarkable regulanty and

elegance.
TO CLEAN PLANS OR MAPS.

It has been intimated to the young draftsman, in Note 6,
page 250, that every precaution should be taken to keep plans
and maps clean, in exécuting them: but notwithstanding the
greatest possible care be exercised, they will generally be some-
what soiled, (perhaps in consequence of misfortunes,) either by
dust, ink, or colours; hence it is necessary to give the method
of cleaning thew after they are finished.
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Note.~~Not only the fice but also the back of a plan should be cleaned, in
order to make it look as well as possible ; and give it the appeardidte of coming
from the hands of a neat and elegant draftsman.

To clean Plans or Maps that are soiled with Dust, Indian Ink,
. or*Colours.

Take a sharp penknife, with a roundish pomt, and scrape
those parts gently which are besmeared with ink or coloui's
until you efface the blots ; then use clean Indian yubber freely
to those places that ase soiled with dust; and.iwtly, rub the
whole map well with white bread ; takmg' care to pare the

bread as it accumulates the dust. .

Note 1.—Indian rubber is made from the juice of a .large and much
branched tree, which grows in Guiana, Cayeune, and other parts of South
Amerfca.  The juice is ubtained by making incisions through the bark of the
tree, chleﬂx in wet weather.  From the wounds thus.lformcd, the Juice, which
is of a whitish colour, flows abundantly. It is nsuadly broug,ht %o Europe in
the form of pear-shapdd bottles, which are made, by spreading the juice over
moulds of clay. These exposed to a.dense smoke, or to a fire, till they
become so dry as not to stick to the fingers ; and then by certain instruments
of jron or wood, they are ornamented on the outside with various figures.
This done, the clay, in the insige, is moistened ¥ith water, and then picked

out by proper instruments.
[

2.—~When Indian rubber #has become foul by frequent use, may be
cleaned by washipg it iu lukewarm water and soap.

To clean Plans or Maps that are bloited with commen Ink.

If the blots be light, they. ay be scraped out with a pen-
knife, or effaced by rubbmg them repeatedly with clean paper
wet in water of saliva ; but when they are deep, acid or salt of
lemons msst be used in the following manner : Dissolve a small
portion of the acid in hot water, and with a clean hair-pencil,
dipped in the solution, wash the blots until they are discharged.

Notc 1.—Reccnt blots are casily obliterated ; but whea they are old, and

very deep, it will be found necessary to let the paper dry, and repeat the
wash several times.  Salt of Iemons is sold in small boxes, by druggists.

2.—When you have to write upon those places from which the blots have

been rcmoved, the paper will bear the ink better, if you rub a little pounce
upon it, with clean paper ; and then smooth it with your folder, or with the
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hatt. of your penknife, Sometimes the peper will bear the ink pretty well,
after a blot Hus been removed, by merely smoothing it as above directed.
3.—Pounce or gum sandarach is a resinous gum Which exudes from the
junipet-tree; and is of a pale yellow?sh colour. It is imported from the
continent in small pieces or tears, about the size of peas; and when reduced
to powder$ and passed through a fine sieve, it is used for rubbing upon writing-
paper, in places where any blot or writing 'bay been scraped out.
4.—Sometimes a spurious kind of pornce is made by reducing resin (the
Jui'ce of the Bcotch fir) to a powder ; but this should never be used, ag it is too
gummy. It may be known t‘rom genuine pounce by belng of a darker
yellow, and haqmg a stronget odour.

L3

S.—Large blots ofhndmn ink, common ink, or colours may be removed
from maps or strong drawing-paper, By washing them repeatedly with a
spoinge and clear water; always taking care to squeeze and wash the sponge
as it absorbs the ink or colour: ; repeating the process until the blots dis-
appear.

6.—Sponge is a kind of marine,,animal production, formed by a species
of worms, and, found adl;ering to rocks, shells, &c. chiefly in the, Mediterra-
nean sea. The best spouges are those which are wlnte, light, and have the
holes small, and near tb each other.

7.~-Sponge is much used by landsaje painters, in washing their pieces
with water, after they have finished shading them with neutral tint, This
process removes the suferabpunding shade ; dischnrg&s the clouds ; produces
a remarkable softness; and prepares the plews for taking the colours with
ease and freedom.

SECTIPN II.

DIRECTIONS FOR MEASURING AND PLANNING BUILDING
GROUND, AND DIVIDING IT INTO CONVENIENT LOTS
FOR SALE.

Directions for Measuring Building Ground.

Lanb lying in the vicinity.of large towns, is frequently sold
by the square yard, for building-ground ; and as it always bears
a high price when the situation is eligible, it is of the greatest
importance, both to the buyer and seller, to ascertain its con-
tent with the wtmost accuracy.
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In order to accomplish this desirable object, the dimensions
should be very correct]y taken, with a measurmg-tape, divided

into yards, tenths, and bundre;lths or with a tape divided into
Yeet and tenths, or feet and mches.

*  When the dimensions are taken in feet and inches, the inches
» must be reduced to the decimal parts of a foot; and the area

found from such dimensions, Jnust be dmded by 9, to bnng it
into sguare yards.

Whatever‘be the shape of the groupd to be megsured, it wust
be divided into such squares, rectangles, trapezoids, trapeziums,
or triangles, as will gwe the true content ofthe whole ; and if
the sides be crooked, offsets must be taken as directed in Pro-
blem 6, Part III.

Narrow pieces of building-ground must be measured by Pro-
blem 7 ; and if they be very 1rrei;ular their areas may be cor-
rectly found by the method of eqmdlstang' ordinates described
in Problem 9, Part 111

» »

Note 1.—As a measuring-tape is ?ot so convenient in taking the dimen.
sions of land as a chain, it is more eligible to use the latter when the land to
be measured is extensive ; the greatest care, howe.ver, #nust be used in order to
obtain the dimensions correctly,swhich should be taken to a quarter of a link.

.
2.—The chain must be completely stretched, and held at the botom of the
arrows, in meas\zriug; and if it be an inch or two over long, an allowance
must be made in the dimensions : thus, if a line of 650 links # measured by
a chain'that is 2} inches above 66 feet, we shall have 6} x'24 = 16} inches
= 2 links nearly ; hence the true lelTh of the line will be 652 lifiks,

3.—The above method may aldo be adopted in measuring land, when it is
found necessary, tg correct the dimensions taken by a chain that exceeds the
proper length. (Sce the Description of the Chain, Part I11.)

L]

4.—As 4840 square yards make 1 acre, 1210 square yards 1 rood, and
30} square yards 1y pefeh, we can easily reduce acres, roods, and perches
to square yards, in the following manner: Multiply 4840 by the number. of
acres; 1210 by the number of roods ; and 30.23 by the number of perches ;
then the sum of these three products will be the square yards required.

5.—When the arca is in square links, divide it by 20.6611, the number of
square links in a square yard ; and the quotient will be :he area in square
yards. (See the Table of Square Measures in Part JIL.)
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G.—Building-ground is geiihﬂy sold in small pareell. Sometimés, how-
ever, it is sold by whole fields together, which are afterwards divided by the
buyer, and retailed out in small lots. v

ot ’
EXAMPLES.
¢
1. The length of a rectangular piece of building-ground is
65.8 yards, and its breadth 32.G yards; what is its avea in
square yards, and its value at 53.Yd. per square yard ?

N -

U + Yds. ,

2145.08 Area.

-~

yd.* s - yds, £ s d
As1 : &75 "z 214508 : 616 14 2} the value.

2. The length of a rectangle migasures 85.36, and its breandth
43.28 yards ; what is its area in square yards, and its value at
6s. 3d. per square Yard:?

Ans. The arga is 3694.3808 square yards; and the value of
the land £1154. 9s. 10}d. .

3. The parallel sides of a piece of ground in the form of a
trapezoid, i}f\mure 84.63, and 72.78 yards, and the perpendi-
cular distance between them Sq,59 yards ; what is its area in
square yards ? Ans. 4453.91595 square yards.

4. The diagonal of a trapezium ieasures 236.5 feet, one of
the perpendiculars 189.3 feet, and the other 127.9 feet; what
is its area in square yards; and its value at £1. 6s. 6d. per
square yard ?

Ans. The avea is 4167.655 square yardg; and the value of
the ground £5522. 2s. 10}d.

5. The base of a triangle measures 369.9 feet, and the per-
pendicular 284.7 feet ; what is its area in square yués, and its
value at 2s. Gd. per square yard ?

Ans. The area is 4828.085 square yards; and the value
£602. 17s. 83d. . .
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6. The three sides of a triangle measure 362 feet ;3 inches,
816 feet 6 inches, and 284 feet 9-inches respecuvely ; what is
its area in square yards ? .

* Ans. By Note 4, Part 1V., you wdl find the area to be 4810
suare yards. i

7. Draw a plan of an lrregular +piece of land, and find its

area in square yards, from the following dirfensions, taken ¢n
- feet.

LN ]
AB |
0 1286 | 145.6

247.6 1015

987  |'59.8

790 136.5
317.6 720 |

569 164.2»
223.5 465 H

346 | 1248,
3432 268 )
3724 | - 000 245.3
Begin | at A, and | go West.

Answer,

Double Areas.

359147.3 Offsels on the right.
6761(' 1.8 Dltto\on the left,

2)1035_22-1 Sum.
'9)517656.05 Area in square feet.
57517.33 Ditto in square yards.

8. Required the pian of a piece of building-ground, and also
its area in square yards, from the following equidistant ordi-
nates, taken in feet. .
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AB

255.8 1000

250.6 900

246.3 800 *

285.4 700

221.2 600

201.9 500

176.8 400

1685 800 °

157.7 200

146.0 100

139.1 000

Begin | at A,and | Range East.

Answer.

304.9 Th.e first and last ordinates,
4009.6 Four times the sum, &c.
1604.0 Twice the sum, &c.

600¢.5 Sum total.
100 The common distance.

3)600850.0

9)200283.3 Area in square feet.
22253.7 Ditto in square yards.
=

9. Required the plan of a piece of ground, and likewise its
area in square yards, from the following dimensions, taken in

feet.

~

A

0.0
33.2
66.4
74.8
85.6
62.3
50.7
25.9

0.0

o

BC
843
700
600
500
400
300
200
100

000
R. off B,

AB
1258
1000
586

at A, and

525.6 C
go West.
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Answer.

Double areas.

. 658576.8 Triatgle A B C.
81307.2 Offsets on B C.

2)7308840 |
9)369942.0 Area in square feet.

41104.6 Dittein square yards.

10. Requiresl the plan of a portion of building-ground, and
also its area in squaresyards, from the follo\\;ing' dimensions,
taken by Gunter's chain ; likewise its value, supposing it to
have been sold by auction, at 14s. 9d. per square yard. *

BD
1235
1075|474} &
C 182} 270 :
. R. off B.

AB

221 1175

25) 1100

45 1000

40 900

o4 800 .

68 * 700

70 600

651 500

60} 400

55 300y

403 200.

32 00

0 000
‘Begin | at A, and | go West.

Note.—In calculating the arca, the quartcr-inks must be treated as
Jecimals, »
Answer.
Double Areas.

1181895.00 Trapezium A B C D.
112881.25 Offsets on A B.

2)1204776.25 Sum.
647388.125 Area in square links,

cc
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By note, 5, we have 647588.125 - 20.6611 = 31333.G7, the
area in square yards; then, as 1 yd. : 14.75s. :: 31383.67 yds.
: 462171.6325s. = 23108£. 11s. 7}d. the value required.

Directions for Planning Building-ground, and Dividing it into
* convenient Lots for Sale.

Building-ground may be laid down by a vlotting-scale,
whether the’dimensions be taken in"yargls or in feet, by calling
each chain upon the scale, one vard, or one foot, as the case
requires; and the intermediate divisions will evidently be
tenths of a yard, or tenths of a foot.

If the plot of ground be small, the scale made choice of
should be pretty large, so asto make the ground, on the plan,
appear to the be':;t advantage ; and exhibit every part dis-
tinctly.

After the plan has been drawn, the ground must be judi-
eiously divided and laid out, by making streets at a proper dis-
tance from each.other ; and then subdivided into convenient
parcels or lots for sale, according ta the situation of the place,
and the size of the houses for which the ground is best adapted.

Main er principal streets should be much wider than it is
necessary to make back or intermediate streets; and the size
of house-steads adjoining main streets should exceed the size
of thos. adjoining back streets;

When it is practicable, all streets should be laid out in straight
lines ; and if possible, their intersections should be always at
right-angles to each other ; because straight streets are not only
more beautiful than crooked” ones, but also more commodious
for business. Many of our old towns make a wretched ap-
pearance in consequence of the crookedners, narrowness, and
irregularity of the streets. -

Streets are laid out of very different breadths, from 15 to 90
or 100 feet; but when groand ie of great value, the breadth
of the streets becomes an object of serious consideration, whether
the ground, occupied by them, be given hy the seller, or pur-
chased by the buyer of the adjoining lots.
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Bmldmg-ground may sometimes be very elegam.ly laid out
in a square or a rectangle. When this is®he case, *the houses
are built on the ntargin or outside of the square ; and in the
widdle is Jeft an open area, witich is generally ornamented with
grass-plots, gravel walks, trees, &c. .

It the ground will admit,dt is very desirable for each house
to have a garden laid out in the front: which must, of course,
be sold with the house-stead. * The open arla may be dividtd
into a% many equal parts, as there are housc-steads in the
square ; oue part may be sold with each house-aﬁexd and the
respective purchasers thay occupy the whole a8 joint property,

Ground laid out in this minner, generally fetches a gopd
price, as most persons think it more pleasant xmd healthful
living in squares than in streets.

After every thing has been progerly and judiciously arranged
upon the plan, such dimensions, must be taken by the scale as
will enable the Surveyor to stake out all the streets, squares,
lots, house-steads, &c. &ec. in the field.* This being done, the
ground may then be considered as ready for inspection and sale.

Note 1.~~House-steads must be laid out of different siges, according to the
respectability of the intended bui'dings. A room 14 by 15 feet will be found
quite large enough for any cottage ; and thege dimensions may be increased
at pleasure, to 20 or 24 feet, aacording to situation and circumstancese

2.—A plan of ground or buildings, intended for sale, is generglly left for
inspection, at the office of the surveyor or solicitor, employcd og the occasion,
from the time of advertising to the time of sale. Also, the special conditions
of the sale, not specified in the adverti'scmcnt, may commonly be inown at
those offices 3 or by applying to the, proprietor, or to his agent, previously to
the day of sale.

3.—Building-grc;uﬁd is generally sold by auction; and if it be divided
into emall lots, it will tend much to promote the sale ; as many persdhs may
be desirous of purchasing a single house-stcad, who would not find it conve-
Bient to purchase a lot containing two or three house-steads.

4.~The price of building-ground varies from six!\eme to upwands of twe
guineas per aquare yard, according to the eligibility of the situation.

3.—The method of laying out building-ground so as to form straight strects
at right-angles to each other, is exemplified in the Plan of a new Town, Plate
VII. This town bears a considerable rescinblance to Somers-town, and to
Pentonville, near London.

ce?
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SECTION III

ﬁ isccllancous  Quiestions wlalmq to Surveying, Laying-oul,
I’artmmoﬁ; and Dividing Land. ¢

1. TuE base ?f the largest Egyptian pyramul is a square,
whose side is 693 feet; how wany acres of ground does it

cover ? Ans. 11a. Or. 4p.
2. Required the side of a square garden that cost 3/. 18s. 1}d.
trenching, at 1}d. per square yard. Ans. 25 yards.
3. Required the area of a rectangle whose length is 1275,
and breadth 675 ligks. Ans. 8. 2r. 17p.
4. The area of a regtangular field is 14a. 2r. 11p.; what s its
lengtb, its breadth being 925 links ? Ans. 1575 links.

. A rectangular allotment upon a common, cost 78l 1s. 101d.
dlggmg and levelling, at 74 10s. per acre; what will be the
expense of fencing it half round, at*5s. Gd. per rood ; its length
being 1225 links? ‘ Ans. 17.. 18s. 8d.

6. I‘Ieasuring along the base of a field in the form of a rhom-
boides, Kund the perpendicular to rice at 678, and its length
1264 links the remainder of the base measured 2435 links ;
what i¢ the area of the field ? ! Ans. 39a. 1r. 157p.

7. A grass-plot, in a gentleman’s pleasure-ground, cost
3L 14s. 1d. making, at 4d. per square yard ; what is the length
of the base, the perpendicular being 40 feet, und the figure a
rhombus ? Ans, 50 feel.

8. What is the area of a triangular field, the base of which
measures 3568 links, the perpendicular 1589 links, and the
distance between one end of the base and the place of the per-
pendicular 1495 links ? Ans. 28a. 1r. 153p.

9. After measuring along the base of a triangle 895 links,
1 found the place of the perpendicular, and the perpendicular
itself = 994 links ; the whole base measured 1958 links; what
is thé area of the triangle? Ans 9a. 2r. 37p.
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10. The area of a triangle is 6 acres, 2 roods, and 8 perches,
and its perpendicular measures 826 links¢ what *will be the
expense of making a ditch, the whole length of its base, at

2s. 6d. per rood ’a Ans. Ol 4s. 7}d.
» 11. What is the area of a tri'angle whose 3 sides ;measure
. 15, 20, aud 25 chains respectively ? Ans. 15 acres.

12. Required the area of a grass-plot in the form of an equi-
lateral, triangle, whose side is 36 fect. ns. 561.18446 fet.
»

13. What, is the area of a triangular field whose 3 sides
measure 2564, 2345, pnd 2139 links? ,  4a3.'23a. 2r. O)p.

?

14. The 3 sides of a triangular fish-pond measure 293,
239, and 185 yards; what did the ground which it occuplies
cost, at 1851 per acre ? » Angs. 8431, 7s. 8d.

15. How many square yards of paving are there in a tra-
pezium whosc diagonal is found fo measure. 126 feet 8 inches,
and perpendlculars 58 feet 6 inches, and 6% feet 9 inches?

hd v Ans, 871.47569 yards.

16. In taking the dimensions of a trapezium, I found the first
perpendicular to rise at 568, and to measure 835 links; the
second at 1865, and to measure 915 links; %the whole diagonal
measured 2543 links ; what is the area of the trapezium ?

v Ans. 224, 1r. Op.

17. Lay dcwn a trapezium, and find its area froyp the fol-
lowing dimensions ; namely, the side A B measuses 345, B C
156, C D 323, D A 192, and the diagonal A C 438 fegt.

Ans. 52330.33406 feet.

18. What is the area of a trapezoid whose parallel sides mea-
sure 25 and 18 feet ; and the perpendicular distance between
them, 38 feet? Ans. 1197 feet.

19. The parallel sides of a piece of ground measure 856 and
684 links, and tlkir perpendicular distance 985 links; what is
its area ? ,  4ns. 7a.2r.188p.

20, If the parallel sides of a garden be 65 feet 6 inches, and
49 feet 3 inches, and their perpendicular distance 56 feet 9

inches ; what did it cost, at £325. 10s. per acre ?
Ans. 24d. 6s. T}d.
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21. It is required to lay down a pentangular field, and find its
annual value at 2/. 5. per acre, the first side measuring 926,
the second 536, the third 835, the fourth 528, and the fifth
587 links; and the diagonal ftom the first angle to the
third 1194, and that from the third to the fifth 1223 links.

. Ans. 181 10s. 7}d.

22. The diameters of an elliptjcal piece of ground sre $30
anli 220 feet ; how'many quicks will plant the fence forming
the circumference, supposing them to be set 5 inches asunder?

. . " Ans. 2073.

28. Given the lengths of 7, equidistant ordinates of an
irrugular piece of ground, as follows; 15, 19, 20, 23, 25, 30,
and 33 feet; and the length of the base 72 feet; required the
plan and area. Ans. 1703 feel.

24. What must be the length of a chord which will strike
the circumference ¢f a circular plantation that shafi contain
just an acre and a kalf of ground ? Ans. 48.072 yards.

25. The annual rent of a triangular field is 48l 15s. its base
measures 25, and gerpendlcular 14 chains; what is it let for
per acre? . Ans. 2L 10s.

26, The transverse diameter of the ellipse in Grosvenor-
square theasures 840 links, and the conjugate 612, within the
wall ; thewyall is 14 inches thick; what quantity of ground
does it inclose, and how much does it occupy ? .

. Ans. The wall incloses 4a. Or. Gp. and occupies
1760.531 square feel.

27. Two sides of an obtuse-angled triangle ave 5 and 10
chains; what must be the length of the third side, that the
triangle ‘may contain just 2 acres of ground ?

Ans. 8.06225 or 13.60147 chains.
¢

28, What is the area of an isosceles [triangle inscribed in a
circle whose diameter i§ 24 ; the angle included by the equal
sides of the triangle being 30 degrees? Ans. 184.3538.

29. The side A B of a triangular field is 40, B C 30, and
C A 25 chains,; required the sides of a triangle parted off by
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a division-fence made parallel to A B, and proceedipg from a
point in C A, at thf. distance of 9 chains from the angle A.
,+ Ans. 16, 19.2, and 25.6 chains.

| 30. A field in the form of a tight-angled triangle is to be
divided between 2 persons, by a fence made from tfle right«

* *angle, meeting the hypothenuse perpendicularly, at the distance
of 880 links from one end ; requifed the arga of each person’s
share, he length of the division-fence being 660 links.  ~,
Ans. 2a. 3r. 24}p. and 1a. 2r. 21}p.

»

81. It is required ¢ part from a trimgulat’ field whose 3
sides measure 1200, 1000, and, 800 links respectively, 1 acre,
2 roods, and 16 perches, by a line parallel to the longest sidex

Ans. The sides of the remainipg triangle are
927, 772}, and 618 links respectively.

32. The base of a field, in the Jrm of a frapezoid, is 30, and
the 2 perplendiculars are 28 and 16 chainj respectively ; it is
required to divide it equally between,2 persons, by a fence
parallel to the perpendiculars.

Ans. The division-fence ts 22.8035 chains, and
it divides the base into two parts, whose lengths
are 17.0087 and 12.9913 chains respectively.

33. A gentleman a,garden had,
Fivescore feet long and fourscore broad ;
A walk of equal width half round
He made, that took up half the ground:
Ye skilful in geometry,
Tell us how wide the walk must be.
Y Ans. 25.96876 feet.

Note 1.—If the sum of the two diameters of an ellipse be multiplied by
1.5708, the product will be the circumference, exact enough for most prac-
tical purposes. (See Question 22.)

2.—All the foregoiflg Questions are taken from the Author's Treatise on

Practical Mensuration; consequently, their Solutions may be found in the
Key to that Work.
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ADDENDA. 2
v
The following figure represents the chain-lines, forming the
2 trapeziums and the ‘triangle, in Example 6, page 152.—
When the learner constructs the figure, he must of course lay
down the offsets, from the notes; -and dot all the chain-lines,
as before directed.
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Recently published,
. THE FOLLQWING HIGHLY APPROVED BOGKS,
WRITTEN BY THE,AUTHOR OF THIS WORK.

1. A TREATISE on PRACTICAR MENSURATION, in Eight Parts ;
containing the most approved Methods of drawing | Figures;
Mensuration of Superficies ; Land-Surveying ; Mensuration of Solids; the
Use of the Carpenter's Rules Timber Measure, in which is shewn the
Method of messuring and valuing standing Timber 5 Artificers’ Works, illus-
trated by the Dimensions and Contents of a Houug\ Mensuration oquayo
Stacks$ Drains, Canals, Marl-pits, Ponds, Mill-dams, Embankments, Qu’nr-
ries, and Coal- ilenps s Conic Sections and tfeir Solids 3 aR;l a Dictionary of
the Terms used in Archifesture. The Sixth Editson, illdstrated by five bun-
dred and eighty Practical Examples, two hundred Wogd Cuts, three Copper-
plates, and an Engraven Ficld-Babk, in one large volume, 12mo, prll:e 6s:
bound.

2. A KEY to the PRACTICAL ME'NSUBATIOV- gpntaining Solutions
to all the Questions which are not answered in that Work: with Referepces
to the Problems, Rules, and Notes, by which the Solutions are obtained.
The Fourth Edition, corrected and gregtly 1mproved, in one volume, 12mo,
price §s. bound.

3. A TRBATISE on PRACTICAL ARITH\I’ETIC s containing all the
latest Improvements §n the Science, and also the nfost concise and general
Methods of making Commercial Calculations, now univcrsally adopted by
Men of Business; but particularly in the Rules of Multiplication, Division,
Reduction, Proportion, Practice, Tare and Tret, Simple Interest, Accounts
Current, Commission, Brokerage, Ihsurance, Iliscownt, Equation of Pay-
ments, Compound Interest, Prciit and Loss, Barter, Single and Double Fel«
lowship, and Bankruptcies ; also, a LOVCISE SYSTEM of MENTAL
ARITHMETIC. The Second Edition, in“one larde volume, 12m, : Qrice 5.
bound.

4. A KEY to the PRACTICAL ARITHMETIC, containing Solutions to
all the Questions which are not solved in that Work, price 5s. bound.

5. ANINTRODUCTION to ENGLISH PARSING, adapted to Murray's

@Grammar and Exercises, and intended for the Use of Schoois “and Private
Learners. The Fourth Edition, greatly improved by the addition of 250 Ex-
amples for Practice, 18mo, Price 2s. 6d. bound.

Arso, written by A, Nesu1T, and W. LITTLE, Officer of Excise :

1. A TREATISE on PRACTICAL GAUGING, as conducted by thé Port
Gaugers of the Excise and Customs, and as practised by the Officsrs of the
Excise, in the United Kingdom of Great Britain and Ireland 5 and adapted
not only for the Use of Schools, but also for Officers of the Excise and Cus-
toms, and particularly serviceable to Victuallers, Common Brewers, Maltsters,
Distillers, Soap-makers, Stareh-makers, Glass-makers, &c. A New Edition,
carefully revised, and adapted to the new Imperial Measure, with a variety
of useful Rules, Ohservations, and Practical fxgmples, in one volume, 12mo,
with 90 Wood Cuts, price 5s. bound,

2. A KEY to the PRACTICAL GAUGING; conmning Solutions to' all

the Questions which are not solved in that Work; Rules for reducing
Spirits ; Tables of Duties, Drawbacks, &c. and many other yseful pmieulms
in one volume, 12mo, price 4s. bound.

Printed for LON@XAN and Co. London, and for WiLsoN and Smtl. York, > .
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Recently publishad, nefy and superior Editions of the following established

BOOKS of EDUCA TON, written by Mr. JOHN HORNSEY. of Scar-
borough, end recommended in the strongest terms by all the Reviewers.

L. FIRST GUIDE 70 READING ; ‘or, BOOK OF MONOSYLLABLES,
BEING AN L¥TRODUCTION to the CHILD'S MONITOR ; adapted to the
capacities of Young Children, in Two PART:: calculated to instruct them by
familiar gradations (beginning with the combination of two letters, and ending
with Monosyllables of all, lengths) in the firc principles of Education and Mo-
rality, price 1s. 6d. bound.

-~ "

2. THE PRONOQUNCING EXPOSITOR; or, A NEW SPELLING-
BOOK, in THREE PARTS: containing the Sgheme of the “Vowels, Diph-
thongs, and 'I‘riphthopgs;—Silent Consonants, &c. &c. 3—Monosyllables,
Dissyllables, Trisyllables, and Polysyllables of all lengths ;—~Words which are
alike ‘or ncarly so in Sound, but different in Spelling and Signification ;e
Words of different Significations, that are written and pronounced alike j—
Words'that change their Accents‘ivhen they become different parts of Speech s
Proper names of Men and Women ;—A Table of Significant Initial Letters ;—
and another of useful Abbreviations: most of which, accompanicd by their
respective parts of Specch,are pronounced,and explained. With an APPEN-
DIX, containing upwardsgsf 400 words, for the learner’s exercisegn dividing,
pronouncing, and telling the Jarts of specch, price 2s. bzund.

3. A SHORT GRAMMAR of the ENGLISH LANGUAGE, simplified to
the Capacitics of Children, in Four Parts: I. Orthography. II Analogy.
111, Prosody. IV. Sy ntax, with Remarks and Appropriate Questions. Also an
APPENDIX, in THREE Psrts: 1. Grammatical Resolution, commonly de-
nominated Parsing, II. Kalse Syntax, &c. t& be corrected. III. Rules and
%, Observations for assxstmg?voung persons to q(ak and write with Perspicuity
and l,‘ curucy, price 2s. bound.

"4 Aw ABRIDGEMENT of the ENGLISH GRAMMAR ; designed for the
Use of Children, from six to ten years of age, price 9d. sewed.

5. Tee CHILD'S MONITOR ; or,’ PARENTAL INSTRUCTION ; in
PIvE PARTS : containing a great variety of Progressive Lessons (interspersed®
with Moral and Religious Reflections) udaptgd to the Comprehension of Chil-
dren ; and calculated to instruct them in Reading, in the Use of Stops, in
Spelling, and in dividing Words into proper Syllables ;, afd, at the same
time, to give them some knowledge of Natural History, of the Scriptures,
and of several other Sublime and Important Subjects, price 4s, bound.

6. ENGLISH EXERCISES, ORTHOGRAPUICAL and GRAMMATICAL, in
Two PARTS ; being a Sclection of Choice Picces in Prose and Verse. With
many original Reflections, &c. Designed to improve the Juvenile Mind in
Spelling and Grammar, priee 1s. bound.

7. ThRE NEW YOUNG MMN'S COMPANION ; on, THE YOUTH'S
GUIDE TO GENERAL KNOWLEDGE. Dcmgned chiefly for the Benefit
of private Persons of both sexes, and adapted to the Capacities of Beginners.
gmbelhshed wi&h four copper-platcs, and twenty-cight wood cuts, price 4s.
bound.

* ¢ Printed for LoNasax and Co. London, and for WiLsoN and Soxe, York.
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TINDLEY MURRAY'S*WORKS, &c.

gw pum “New Editions, Wwith the AUTHOR'S Last JaraovE-
% MENTS, of the following WORKS wgitten by LINDLEY M URRAY.

1. A FIRST BOOK For CHILDREN, price 6d. sewed. Y

L]
© ¢, AN ENGLISH SPELLING-BOOK ; with Reading Lessons adapted
5;0 the capacities of Children: in Tgree Parts. Calculated to advance the
Learners by natural and easy gradations; and to t@gch Orthography @nd
Pronunchition together, price ls. 6d. bound. rFJ

- .
3. AN ABRIBGEMENT_ orf MURRAY?S ENGLIS& GRAMMAR.
With an Appendix, cont!n’ng’ Exercises in Orth8graply, in Parsing, in
Syntax, and in Punctuation. Designed for the youngerdClasses of Learners,
price 1s. bound. ® -
4. ENGLISH GRAMMAR, adapted to the different Classes of Learners.
‘With an Appendix, containing Rules and ObseMvations, for Ssisting the more
advanced Students to write with perspicuity and accuracy, price 4s, bound. *

5. ENGLISII EXERCISES, adapteg to Murray’s Eoglish Grammar:
cousisting of Exercises in Parsing ; iflstances of Falsgérthogrnphy; violations
of the Rules Syntax ; defects in Punctuation § an@ violations of the Rules
respecting perspicuoup and accurate Writing. Desighed for the benefit of
private Learners, as well as for the use of Schools, price 2s. 6d. bound.

é. KEY To TnE EXERCISES, adapted to Murray’s English Grammar.
Calculated to enable Private Learners to become their own instructers, in
Grammar and Composition, pricc; 23 6d. bound, ®

7. AN ENGLISH GRAMMAR : comprehending the Principles and Rules
of the Language, iliustrated by appropriate 4ixercisd, and a Key tq the Ex-
ercises, in two volumes, octavo, price 1L 1s, in boards.

8. INTRODUC’I‘ION TO THE ENGLISH READER: or, a Selection of
Picces in Prose and Poetry ; calculgted to improve the younger Classes of
aJ-carners in Reading; and to imbue their minds with the lowe of virtue,
To which are added, Rules and Observations for assisting Children to read
with Propriety, price 3s. bognd. o

9. THE ENGLISH READER: or, Picces in Prose and Poetry, selected
from the best Writérs. Designed to assist young Persons to read with pros
priety and cffect; to improve their language and sentiments; andgto incul-

.cate some of the wmost important principles of piety and virtue. With a
few preliminary Observations on the Principles of good Reading, price 4s. 6d.
bound. P

10. SEQUEL 70 THE ENGLISH READER :_or, Elegant Sclections in
Prose and Poetry. Designed to improve the highest class of learners in
reading; to cstablish a tastc for just and accRe compositiony and to pro-
mote the interests of piety and virtue, price 4s. 6d. bound.

11. INTRODUCTION auv LECTEUR FRANGOIS : on, Recueil de Pidces
Choisies: avec V'explication des idiotismes, et des phrases difficiles, qui sy
trouvent, price 3s. 6d. bound.

v
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. LECTHUR ingo;s ou, Recucil de Pidces, e Prose
tlues des Mellicars . crivaing. Pour servir A perfectionner les
dans la Jecture 3 3 étendre leur connoissapce de la Lingue Fran
leur inculquer des principes de vertu et &e piete, price 5s. bound.

13, Tux POWER or RELIGION ox 1ux MIND, in Retire
tion, and a. the Approach of Dcath; exempliied in the Testimon
perience: of\)l’ennm distinguished by then pratness, learming, or vitete,
&5, bound.

14 Tag sSAME WopK on finc paper, wich a Pica lctter, octavo, price 128
in Yypards.

‘!'5."'1‘51: DUTY aNp BENZFIT of a Daily Perusal of the HOLY Scrip-
!l'mu::s, in Famu.w price 1s. sewed.

16. A SELECTION from Bishop Horne's Conm:x'unv on the PsaLms,
price 55. m extia boards.

1. MFMOIRS or 1nr LIFE axn WRITINGS or LINDLEY
MURRAY, i a Senies of Ictters, written by himeelt.  With o Prutace and
a Continuation of the Mcmors, by LurzisLri Frank. In one volume,
octavo, with a fine Portiit of the Author, aud a Fae Sunile of his Writing,
price 9s. i boards. ¢

Printed for LoNcwav ond Co. London, and for WrLsoN and Soxs, York,
by whom have 1ceently deen published, new and improved Fditions of the
following WORKS, wiitten dy the Ept10r of MURRA®S MEMOIRS.

1. LESSONS ror YOUNG PFRSONS 1v HUMBLE LIFE: cgleulated
to promote their impr mn the Art of Reading, m Virtue and Picty ; «
and, particularly, 1 the Knowledge of the Duties pecuhar to ther Stations,
poce 4 m boards. @

2. A FRIENDLY GIUT 1 on SkRVANTS AxD APPRENTICES: con-
taming, Charactcr of a gov | and faythful o JN 5 Advice to Scrvants of every
dengg pnatton 3 Letter fiom an uncle to his nephew, on taking him appren.
tice, and Ancedute> of good and futhtul Servants, price 9d. suwed.

3. TRUE STORIES; on, ANFCDOTLS oF YOUNG PERSONS: de-
signed, through the medium ot exampleg to nculcate principles of niety and
irtue, pric® 4s. 6d 1n boards. Fn

4. TRUFE. STORILS; or, ANI1CDRO1TFS or CHILDRFN: N
through the medinn ot ¢xample. to wncnleate prifaples of virtue angg 5
price 25, 6d. in boards. ‘

5. CLASSICAL EAGLISH LETTLER-WRITFR ; or, Fpistolary\y
tions ; defigned to nnprove young persons in the ARL OF LLT rLR-WKI§
and in‘the PRINCIPLI S of VIRTUL and PIELY. With mtrudtpnry e
and OBSERVATIONS on kpitolary Composition, and BIOCRAPHIAL NS
of the writers from whom the letters are selected, price 43 6d. in boards, }l:‘

6. ARITHMETIC xoR CHILDREN. The SchollPs Book, price
bound, o

7. ARITHMETIC vor CMYLDREN. The Teacher’s Book, price 46
bound.

8. A FIRST BOOK 1x ARITHMETIC, price 94. sewgd,

N

-

{ Enoias Wil s Suns, 1T8H O, Vowed









