......

*Sctthcdcpth 18 on MD; to th lcdg:h&gmﬂ;'
-and againft the breadth 54. 4 on A, mthecontcnt
gﬂ7on3 e
Scnon.

It ma:y be obferved, that many of the rules laid
down here for gauging, are only approximarions «
being contrived for eafe and expedition ; and come

_pretty near the truth in moft cafes. For to what
purpofe can it be to make ufe of long and labori--
ous rules and calculations, fuited to certain parti-
cular figures ; when we do not krnow that any vef-
fels we deal with have thefe figures. 1f we fhould
gaugc a cask as a paraboloid, which happens to be

} arabolic fpindle; we fhould make 2 great mif-

~

FRARSE Y = e

P S, = .
.

ta e. Therefore it is better in mechanical things
%o uf¢ mechanical rules; and judge from the appa-
;3 ~ rent curvature of the veﬂ'el what rule to ufe, anc
b ~ how to apply it. \ |
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THE PREFACE

ding of the land of Egypt among ibe peaple,
Jirft to Surveying and Geomeiry.

It has been objefied, that :be Jurveying of land k
the poor tamants to bave dear bargains, and plcafions |

things to [ell dear and grow fearcey and therefo :;‘7
muft b
ell

cught not to be meafured. But then a ma
kept ignorant of bis property, in othef ca
as this. Does a man’s knowledge f‘;zdg, bis confci- =
ence £ We often fee that men, by over-eftynating their
eftates, let their tenants bard penn; % Ahs, jn ig-
norant of the truc quantity of ground they let, for the
want of [urveying. But every man, in guy Jort of bu-
JSinefs, will always make the beft he<dn of bis goods.
And muft every man bave the ety to make the beft
of bis own, and only ZWJ of land vied from it 2
Now the Art of SurvesTig teaches bow to give every
man bis due, and to do juftice to every body, to the
landlerd as well as the tenant, to the @%k’r. as well as
the [eller 5 by fhewing the true meafurd and :
of the land. Therefore Surw_y:’ng is a Heavy
ufeful Art, which not cnly gives the true quaniity, gn
fhews rales for laying down maps and drafts of Wy
eftate s which exbibits 1o view every field, and evigy
objell thereiny in their Proper fituations 5 which is a
ufefu! invention. T
Many large volumes have been writ concerning the
Art of Surveying, by which it bgs been*drawn out to
an unneceffary length. For tbe% of it is foundmh
upon the fimpleft principles of Gedwetry, which ag
eafily learned, and cammot need fuch long and tediony
explicationsy for fuch methods only canfound the reader.,
For no fubject ought to be treated mere voluminouf
than there is real difficully in it 5 swbich is g
Jound in this Art. Ii is a ’goad old maxim, jea"
Exnidy miva xanty, and ought always to be obfe
For by [pinning out things i fong dilcourfes, the%:
is loft in @ mifi of words. Buwthis perplexity is a
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beft inftruments for taking angles. And [

them have a card and compafs, with a nee

ing round the center, which in" fome cafes is
ufefl'll

The plain Table.

~ This is a flat board or table, the blmf >
fheet of paper; fitted into a frame 5_
edges, which frame is to keep th fhcet of pap
fait on the table, for ufing in the f€ld./ The ed

Y

is graduated into degrees, from s centef_ in—
thc middle of the table ; s by mefns of which i‘may
be ufed without a paper. It hds a loofe index with
two fights, being fighted both bagk*and forward ;
and upon this index is a tan t line for takmcrI
heights. The index is made to turn upon any gi-
ven point, againft a pinOr the point of a pair of
_compaﬁ'cs placed therein, as a center; and in taI\-
ing angles, this center muft bé t brafs center.
The ftreight edge of the index 1s callgd thcﬁdufz'a! |
edge. TRy

The ufe of this inftrumentis to draw the plor &¢
figure of any field or parcel of land upon a paphi
in the field. For when the work in the field is
nifhed, you have the exact form of the ground up
on the paper on the plain table. "‘Tlmsﬁ-pmpcr.
inftrument for furveying {mall inclofures, and cf.
great difpatch; but not fo good for large eftates,
by rcafon the paper upon the &gble will contral
dry weather, and expand in mo¥ weather. A
therefore if one part be drawn when it is dry, a
another when it is moift, the fiefd will be diftortt
ed, and the parts out of proportion.

The under fide of the frame is divided j
qual parts, and may be turned uphde dG
occalion, .

YNy
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SRV EYING
the hypothenufe. This is an excellent inft
for taking angles.

Infallible.
This is an inftrument not very commo;le})&m
flat board, or a plate of copper or brafef a fgpi’
{quare. On the middle or thereabbuts 1s a

perpendicular pin, on which is fcfew’d an md?(‘
with two fights. The table or plate isto be coyér-
ed with a paper, which muft b d at the énds—
under the inftrument, and f{cf'w’d faft ag-<very
corner, by four plates fixt un %é table.
Then the index muft be put up e pin, which
will come thro’ the paper.

This inftrument 1s very im Ie, and very eafily

made, and differs nothéef ?rom the plain table, but
only that it is ungraduated 3 and the index always

turns upon the fixt pin. When' i fed w the
field, it muft be placed on a threeflegged ftaff, |
bemo* a ftaff with three legs opening 5 \JO

ftand on the ground in any pOﬁthI‘l you will. Pi?
thefe inftruments are for taking :malts or draug!

A N

Wheel, or Perambulator,

The wheel to meafure di{’canc;grﬁ 23 4ards in*®
circumference, but ought rather to be 57 yards a-
bout, or a ftatute pole. It confifts of clockwori
and on the face has two hands ointers, to th
the diftance run. The wheel rs between t
cheeks, in a frame of wood ; taking hold o
the frame it is driven forward, and by the motion;
of the hands, and divifions on the face, 1s {h
how many yards, poles, furlongs «or
have gone. One hand goes round in half
and the other in 12 miles, °

This inftrument is very ufeful for mea
roads, rivers, and all lcvﬁgound.
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jufted, that when the bubble is in the m y
obje& or mark, fecn through the telefcopt, 1
level with it. And there 1s a proper appa
with fcrews to fet the whole level ; which is Xn
by the bubble being in the middle:

Scales
The {cales or rulers ought to“?(;re feveral l' s"

of equal parts upon them; fom greater,

lefler, to fuit all cafes, partxcu‘;q&dlagonal /CAH

whicn fhew the divifion of 1 ijfo a hundred parts.
Thus, we muft have a {cale of a c an mch
a chain in 3 of an inch, in mc
thefe we draw a field, or a pj; or plan, callcd alfo '

a plot or plat.
There are alfc fca]d'/ﬁ;adc that one may prick

off the diftances by the edge.

Line of Chords, Protraflor; reducm cali, Com-
pafles, parallel Ruler.

Thefe are fo well known, that they neced no de-
fcription. The chords, and protra&or, are for 1
ing down angles ; the reducing ﬁs%for mcrcaﬁn
or dummﬂ'nng a plan or map; thé Compafies, for =
{fetting off diftances; and the parallel ruler, for .
drawing parallel lines. As to the reducing {cale,
it turns on a center pin, nearesi@he end than
other. On this are feveral linésyof equal pa
running both ways from the centgl’; and in certain
given propomons.

There is alfo an inftrument made with two dr
ing pens, fo that tracing one of them over
draught, the other will, on a clean paper,
it anew, in a lefs or blgger'form being a ve
peditious inftrument. ¥

Arro
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This book may be contrived after thf foll
manner. Make three columns, the middle o
the angles (mark’d <), ftations (mark’d Tlu)' _
diftances meafured, and bearings, &c.
columns on the left and right, are for the o
on the left and right, againft their reip e&l
tances in the fecond column ; ; and or fuc
as occur, Draw a line under the ork at e cr&
of every ftation; that the workiggs at the feve
ftations may not confound one ahothcr

Note, in furveying with fhe plain table, ya
need no field book, the wholc wo;l.,/ocmg de
fcribed upon it, except o&'set%/\’v'hxch may be it

§

thereon, as they happen.

L

e e
{.'h.




8.
LAY 'f%t@#@

'-,."@" _ s
{’? ﬁ‘uﬁ. .}9? @ﬂfﬁ&v

’& i 4 s -'T,"J\l




b o

10 S-U.R, ¥-E-Y. I'N G/
| /
1. 4 Table of Long Meafures.
7.92 inch|r link «? 3
12 1+ |1 foot ‘
36 dxr |3 I yard
198 25 |16 |57 1 pole s oy
792 100 [66 |22 |4 lcha;n ' .
7920 1000|660 [220 |40 10 |[1furl.
63360 8000|5280 |1760 1320 (80 8 |1 mile}
i |
2. A Table of Square Mg.gf:.‘fés. :
| g feet | 1yard
2725 20% (1 perch|™
4356 484 16 |ichain -
10890 | 1210 40 2% .l rood 4 -
43560 | 4840 | 160 | 10 | 4 |1 acref
27878400]3097600[102400| 6400|2560 | 640 |1 mile “Q

\

In thefe Tables, each perpenditdas column is
of one denomination throughout.
lateral ones are equal, but of

tions.

Note,

And all the
ifferent denomina-

\

a pole and perch is tl;\kme thing, and

a fquare chain is called a rape in thﬂNorth being
the tenth part of an acre.
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Fig.till thro’ the fights you fee the mark C. Ther thdk
" 1. degrees cur by the index, upon the grudaated limb.!

« cale of hills, trees, &c. fet up'ane

© dength along both fides AB and- AC, as Ady
Ac; then meafure the diftance 4¢ between &

Ty -
" g I}
-

M -1? } %, R %
. - r _4\ l"f ‘,
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- LT 7 e o T
N e R T T el R o
._:-1-“', 'I‘-’ . “4.'. . ¢ 37 " 3 "y ot ‘:—‘
g ) . 9" Y < ik

ot the inftrument, fhews the quantity of the angley -
which fet down in the field book. If the angle be/
obtufe, you muft take it by back fights; caubmg

. &, ¢ 1o lye on the other fide of A.

3. By an inftrument with 2 needle. Plice dwn”
inftrument fo, that the north end of the needle may, |
hang diretly over the flower-de-luce. Then direct
the fights to ‘one mark as B, and note the degrees
cut by the needle. Then diret the fights to the

~other mark C, and note again what degrees are

cut by the needle. For their fum.er di erence (as
the cafeis) will be the quantity §f the angle BAC;

which {et down. %
If either mark cannot be feen fro\:]/ A, as in the
_ mark in fome
lace between, from whence bot d the other
xPnay be feen. And to plaef’fi%%nﬁine, Thift it
to the right and left, till both A and the other mark
appear through the fights, Both forward and back-
ward ; -and that is the place of the new mark, whidh_
may be ufed inftead of the other.

" Note, if feveral angles are to be taken at one
vint as A ; take them all frofd ofre and the famg

line as AB. For by this mgars, there will be leis™

danger of committing any, "

_ S cH 0L ‘
There is alfo 2 way to take

: agfangic in the ficld
by the chain only ; which ist

s. Take a chain

and write it down. Then the angle A may be _
by plain trigonometry ; fér it will be as Aba 1 ding
.40 & be ¢ S, % the angle A. Qr find $beifl the
table of natural fines, and it fhews half’ the\ngl;‘u

i |
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‘dary.

the chains in whole numbers, anc Eme links in @€« "

cimals. v ' f—ﬂ
If all the arrows are gone before the leader gfts

to the end at' B, he muft come back for the ten far- o

rows ; and the follower muft fet his tée at the pi

where the laft ftick or arrow was; till the Tc':ader, ‘
pulling the chain ftreight, puts in another ftick
and then proceed. In great diftances, you will

‘have the arrows to change feveral times ; then you
‘muft note the number of changes, which will be
~eafieft done thus. Put 20 fmali ftoneg, in your

pocket, and at every change of the.arrovs (that is,

at every 1o chains) remove a ftone igfo another

pocket. And at laft, counting the ftogs removed,

you will have the number of changds; where 8

changes make a mile. And theretl€ whole length
-

muft be fet down in the fiel

In going from A to B, the leader muft always |
keep his eye on the mark at:B, and keep n tha
line AB, {o as to cover the mark at B from thc\

follower.

At the end of the line AB, and at the end of
every change, count all the arroys in both parcels,, '+
to fee if they both make tenj if they do not, oﬁ
has been dropt, and the diftajle? muft be meafured
over again. -

2. In meafuring to or from anwjedge, you muft
account 5 links, from the roots of the quicks, on
that fide whére the gutter is; ang that will be the
boundary ; but in walls, the ouglide is the bovrr 7

a

-

3. When the mark at B cannot b&feerr from A,

then fet up a mark in fomg place between, figm

which both A and B may be feen; and this place
may be found, by the infkrument, placing-it titere,

. and removing it, till A and B both appear throu%E.

L

B e i
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4 fights backward and forward. And if one willFig..
gt do, fet up two or three marks after the fame 2.
nanner. _ _
4.-1f the diftance be very great, as amounting
everal miles, then the. eafieft way is to meafure
ith the wheel; in which there are feveral in-
dexess™thewing how many miles, furlongs, &c.
have been pafied over. - But this is not fo exalt as
the chain. '

5. Great diftances alfo may be meafured expedi-
tioufly, by the firing of great gunsin a dark night;
and obferying with a watch or a pundulum vibra-
ting {ecorfls, how many feconds there are betwgen
the flath,\and the report of the gun. For that

- number of Yeconds multiplied into 1142, gives the
number of et in the diftance. But this 1s not fo
exact as the fosmer methods.

6. <f tlfelinc=ypeg meafure is not horizontal, but
rifes or falls; and you want the horizontal length.
Then with a quadrant, you muft take the eleva-

/éto.n or depreflion of that line; and then the hori-
ontal length may be found by trigonometry.

Or in defcents, or going down a fteep place, you

. may find the horigontal level thus. At the tep,
seftretch out as muchjof the chain as you can hori-
zontally, and let a Rghe fall from that point of the
chain, and where igMalls, fet that point of the
chain and ftretch’out another part of it horizon-
tallv, from whic let fall another ftone, which will
thew another 'plact to hold ‘at again horizontallys
ar{procecd thus "to the bottom. Then the fum
of Ml thefe parts of the chain is the horizontal
line. ea

“
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,Figvﬂ ., fet up MOrn‘#cMcsmthcway
e D, & and let them befo placéd by trials, that
fccn from A, fhall cover D} and D feen from 4 f
thall cover B or the next f’cake, and fo on to the la
And note, in dire&ing one another, no words ny .
be ufed, but only figns of the hand; for it is :
pofed to be too tar off, to hear any directions! "
But if you have an inftrument with ba@® fights
as well as forc fights, fix your inftrument fo between
A and B, that you may fee both of them, through
back fight and fore fight, and there you muft place
a ftake as at C; but if A and B cannot both be
feen from C, fet it by guefs, and another D alfo
by guefs, and fo on. Then try themffand fhift
them, till A and D appears from C; agli C and B
from D, &c. by back hight and forc fighit ; and then
they are 2ll in a line.
PROB W™ "T.™
To raife a perpendicular upon a line AB, at a gives
point A, upon the ground. AR
¢. Take a fquare, or rather - graduated infirument
with fights, and placing 1t at A direct the fights .
of the inftrument, or the lide of the fquare along™w
“AB, and fix the inftrument. en turn the fights
+ to go degrees, and look thtqf"them along the line
Ig and let fome perfon fet a*ftake forward, as at
D. Then DA 1s perpendicular to j\B If you ufe
a {quare, you muft look along thefother ﬁde of the
fquare, to find a point, as D, & 2
Or thus. s (X
Set off 40 links from A'to B, and 50 links from )
B to D, fo that 30 links may juft reach from D to’
A. Then DA’ 1s perpendicular to AB, . R
. ; For_
e
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rection of the other lég AD.

P R O B. VIIL

Thro’ a given point C, to drawn a lize pargla
a given line AB, on the ground. ' '

Meafure the neareft diftance of the given point
C from the line AB; and 4t a convenient diftance
from A, as at B, raife the perpendicular BD to the
line AB. Sét the length AC from B along the
perpendicular to D, and draw CD, wheeh will be
parallel to AB. -

Or thus. . .

Take any, ftation B in the line'Al; and with a
proper inftrument, meafure the ABC. Then,
by the laft Prob. lay down t}lﬁ;agle BE€D egual to
ABC ; draw CD, which will be parallel ro AB. |

Or at any point A in the line AB, take the ap-
gle CAB; then going to C, fet off the fame aqg(.
ECD, to D; E being in the line CA.

Otberwife thus.

Set up a ftake at C, and anfther at any place 25°%
A, in the line AB. And two obfervers hang ’
up two lines and plummets§t D and B. Then let-
the obferver at B take notice when the fun, or fome
~ ftar (agreed on between them) comjes in the line BA;

'and at that inftant give notice to his correfpondent
at D, to fet his line and plu - fo, that- D
C may be in a line with the fun or the fame ftar.
And then CD is parallel to AB. It*wellbe beft for
the obferver at D, to keep his line and plummet
always in a line with C, and the fun or ftar.

G
Py < .
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Toreduce a field to fewer fides in the field, «
an angle is very ootufe, or when one of the Ji
wery fhort. Al
| oo
’

Let DEFKCBAD be any field, which here con-
fifts of feven fides. Then,

1. Suppofe ABC is a very obtufe angle or bend-
ing, which we want to take way. Produce the
longer fide of the angle CB to cut the fide AD
(adjoining to the other fide), at G; thgn take the
point I, fo that it may divide the line A, in the
fame proportion, as B divides GC ; thft is, {o that
GI may be to GA, as GB to GC. fnd as GA i1s
in this cafe very fhort, this may be dfne by the eye
exact enough, for the moft parts<d as exaltly as
the two points A and B can hesd®termined.™ Then
draw the line CI, and leaving out the angles B and
A, the two lines CB, BA are reduced to one CH,
and the field confifts of one fide lefs than beforél
And the fame may be done with the angle FED,
by producing FE tll it cut AD, and finding the
point Q as I was found before. ' ‘

2. Suppofe ED a very fh'c%'iﬁdc. Stand at D

the end of the thort fide, anddbbferve, direétly o-
ver the angle F (the next but.one), fome very re-
mote object, as a houfe, tree, mour)fain, {fun, moon,
ftar, cloud, &c. Then immediately remove alorg
AD, till you fee the fame object directly over E ;

- at that place Q, put in a ftake or fome mark. Théh

leave out the angles E, D, and take Q inftead
thereof. And the two fides FE and E¥ are redu-
ced to one F (% which takgs away another fide of
the field. And the fame thing may be done with
the fide BA, by obféerving the fame remote objecey
|

from A over C, and. from I over B. 'Iihe
: P
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E‘ig. ‘muft move back or forward in the T hnc ABr
wat. %‘an be feen along the crofs line, as‘at

"5 ﬁ -Ni"’v E Y\'Y"I‘"h- ﬁ “.':

Then having mcafurcd AC, and fet it downl
to P and meafure the pcrpcndncular PB, an
it down likewife. And thus you have the b
perpendicular, which is fuﬁment for findi
content.

Or meafure all the three ﬁdcs ACCB, BA,
feverally, with the chainj and note them down.
Then the triangle may be lald down, and thc con-

tent caft up by Seét. II. _ /

2 By taking one or more angles.

~ Meafure two fides AC and CB, ayd the angle
included ACB; by which the tnang may be def-
cribed.

Or meafure one fide AC, and angles A and
'C then the third angle B wilk nowa.

Or, if you cannot get the~angle T;=ake any
point D iin the bafe . AC, whcrc take the angle
ADB, and meafure AC and DB; and then it pay
be caft up by Sect. IL* =

PRO B XIIL, _
To furvey a field mfm .af a trapezium. "‘1

1. By th' Amm

Set up ftation ftavcs with marks or ftreamers, at
all ‘the corness A, B, C, and*D. Then. choofc
one of the dxagonals AC or DB to meafure, let it
be DB ; it ought to be fuch a Gnc, as that yo
"fcc the mark at B from D, or the mark at %Km

. and likewife the. mark:,; at C from the
d;agoml DB; and likewilc the perpendiculars AF
and CG fhould fall within the ﬁguni;:; X j‘}B'

-Begin at D, and meafure along t xa@'m.l

mn a glght line,-nll you come, atg Lﬁc‘glacc of the .
Perpéh f
|
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¥ SU'RVEYING PE S
F‘g. ftaff, till you can fee them all ; which is foon done,
| 13. by a few trials. Then meafure the lines in this g
der, AE, EC, CB, BE, ED, and DA (for pro
with the chain. And write their lengths on: their §
pro‘Pcr lines, in a rude draught of the field. From
thefe meafures, the field may be laid,down, athhc
content found, by Seét. 11. .

In ali thefe methods, there is no occaﬁon for any”
inftrument {(belides the chain), but an index with
two fights and a crofs line, and a ftaff to fet it on;
whofe ufe is to make you %o {trait, by trying fore-

fight and back fight ; and r ﬁndxno the perpendi-
culars, when they are required.

2. By taking an Angle.

Having fet up marks at all the cogners ; find the
interfection E, of the diagonals_ipsthe field, as in
the laft method. Then fixing the inftremaent at E,
take any ong of the angles at' E, as AEB, and fer
it down. Then meafure the dlagonals AC and BD,

and fef them down. Then by thefe, the contcm:
will be found, by Sect. 11.

Angle AEB, 66° 20 | ]
- AC, - 7. 54 il
’ BB, " .6. 17

Or thus, by taking feveral Angles.

. Make a rude draught of the figld upon paper,
and draw one diagonal as DB, which meafure and fet
dowh in thedraught. Then WIth weinfirument, take
the quantity of the angles, DCB, CDB, and A
1 DAB and feme other angle or {ide for roofsand fer
, allthefeangles downin the draLght cn by means
of thefe, the field may be laﬁ:l down on paper,. -and
meafured.
Nyte, it does not fignify whether your eye draught _
be true or fali’e, provxdcd all the lines lay but in

thcu' A

. g



 SCHOLIUM.

‘.i.l?a triangle and a e um, 1
furveying all othcm, fif
“been very particular in fhewing dif

s. For all plane figures muft be
ngles and trapeziums before they

ed; and therefore the learner ough

d notion of thefe. C

PR OBLXOLL g g
To ﬁ:x'vey any field by the cbam aq{y B

Let ABDF % the field rogoﬁ:d -Sct up’
tion ftavgs, or any long ﬂucks. with marks or ftream-
ers on them, i every corner of the ficld ltpzeces
of white or red rags will do well enoug h

cafj but be feen, the breadth of the field. ~ And as

o0 walk over the field, confider how it may
“commodioufly be divided into triangles or trape:
ums, fo as to be eafieft meafured. It muft :
*divided, that you may fee from one end to the o-%
- ther, of any diagonal of a trapezium, or bafeofa *
tnanglc and likewife fee the tops of the perpen-
diculars, which myft fall within the figure. Here
the field 1s divided into two trapeziums FCDE and
FCBG, and a triangle BGA. Here we might have
divided -the field &uo the two trapeziums ABCG
and GFEC, and the riangle ECD ; and a great
many othtr
/10g g;t the.patts of the ﬁcld as you de-

meafure them ; bcgm at any partathﬂC, |
afur almgthciug onal FD, till you come

" and HE, which 1 have
ihcwn how to ﬁnd i the laft Prob. thcrc put ftakes

.‘\n E'} ,ln.
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Fig. in. When the diagonal FD is médfured, maé, -

el
~ ther too fhort or too long, by going out of the line
‘But when the perpendiculars are near.together,
~ 'ME, IC, the going out of the line caufes little cf
-ror; becaufe one gains what'the other lofes. =

. -w-; _I;

s Vo . . :. A o
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down, go to E and meafure EH, ahd thenIC, 44d
fet them down; and then you have the firft trape- §
zium. hiu P .
~ Being at C, meafure along the djagonal CG of

the trapezium CFGB, till you cfme at the per-
pendiculars LB, KF, to fet marks, whofe placgs,
are found as before ; then meafure to the end, and

fet down the diagonal; then go to F, and meaftre
the perpendicular FK, and then LB, and fet them
down. So you have the fecond trapezium.

Being at B, meafure along the bafe BG to the |
perpendicular NA, and put ina ftake at N. Then |
meafure to G, and fet dowyg G, and laft-
ly, meafure the perpendicu it downsy
{o you have the triangle &

The refult
1. Trapexium. . -
‘The diagonal © = 1r8g
¢ perpendicular . —— Th s S
2 perpendicular — —"'2.52

, ™

LR 2! Trapezium. ) 9
- ‘The diagonal ==  — 12.00 i
1 perpendicular - 4.47
2 perpendicular - 3.72
Triangle. = :
Bafe —_— e 1056
Perpendicular — e

: YL

In fné:;filrin any of the IiﬂCS,"ﬁn.'k_cf‘t;hre W
very ftrait ; otherwife the ,pcrpeﬂ_ﬂi*édh‘riihm ;

FWI‘:

9 4
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- When the perpendiculars are not very long, the
hﬁcca where the perpendiculars fall may be gt?:lwn ?E
\' true enough by the eye, without an index; for a
fmall error in the placc, makcs no fcnﬁble dnﬁe
A rence in the. h. '

S o:bmfa thus. '
\ Let ABCDE be a field ; from any ang}c of tljc
d as D (from which au, or moft of, thc othg;
angles may be feen), fupPofe lines drawn to ;hc 0-
ther angles, as A and B which will divide thp
whole field into triangles; ‘and marks being placed
at thefe angles; take an eye draft of the ficl , thus
divided into triangles. Then meafure ‘all the fides . -
of every triangle, and fet them down 1n the draft,

along t ¢ lines. Thus, meafure DE,
EA, A gle ADE ; then DB, BA, in
‘the tri en BC, CD in the manglc
BDC. all thefe meafures, every tri-

angl upon paper one by one, and
fo shc whole field Will be laid down. And your
toefzh draft will inform you, how to join the trian=
‘gles together.

If the other angles cannot be feen from any an- 16.
gle, then you muit take a point about the middle
of the field as F, from which all the angles A, B,
Co B, B% be feen. And fetting up marks at
thefc angles; and fuppofling lines drawn to them
all from F, take -a rough draught of the field as
ufual. - Then meafure all the fides of every trian-
gle one by one, and write down their lengths, as
you*'mgafmc cm, along their correlpondent fides
m the draft. And then they may be all laid down

aper as before.

, the Emcr mmgcs there are, e fooner

. and therefore it is fooneft done,

wh¢n the fnfamdéﬂ into triangles from fome
angle, as in the former 4nethod. ‘For the leaft num-

Pt-ber of triangles, any field can be divided into, is

l “C g lefs

\ >
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lefs by 2 than the nuiber of fides of the figu

whcn the divifions run from an|angle ; and: the‘ai)
agonals lefs by 3. But when the divifion 1s made .
from a point within; the number of triangles, and
number of lines, is cqual to the nun;bcr of fides.
For proof of the work; fome lide or diagona

fhould be meafured over and above, {

If you have not a rough draft, meafure rourd
the field, AB, BC, CD, &c. and fet them dewn
in a table. Then meafure the diagonals AD, BD,
which fet down in a table; or meafure FA, FB,
FC, &c. and fet down. But take notice what way

_ you go.about the field.

15.

o PR O B.. XIV.
Do furvey any field by the y) table.

Set up marks at every corner of -hc ﬁeld
‘ABCDE, except the corner, where you také your
ftation.  Therefore. choofe fuch an angle for your
ftation, from which you can fee all nﬁe othcrmf
gles. Then put a clean fheet of paper upon’ yous”

- table and fix it at the angle D, fo that the needle,

B, BC and CD ; o yous draugh is ﬁmﬁud.

if. i have one, may hang ]uﬁ over the flowef-
de-luce. Then apply the index to B, and direct
ithe fights to E, and by the ed the index,
draw the obfeure line DE upon !ﬁepaper, mea-
fure DE, and fet it off (from your fcale): from D
20 E. .Then turn the index about, till thro’ the

!

fights you can fee A, the fide of the index fiill
being at D. Then draw the line DA ; meafure the
.diftance, and fer it from D to A. In like manner

diret the fights t8 B, C, &c. and draw lines upon
your paper ; and mcafure the diftances DB, DC,
&c. and fet them from D to B, C, &c. upon the
‘paper. Laftly, draw the fides of the field DE, EA,

g Oulr]

i
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: Otherwife thus. ‘"I;jE

A ‘thn there is o angle from which.all the reft
'« can be feen, take aflation in the middle of the field,
as at F ; from whence all the angles,can be feen.
‘NThen fet upJmarks at every corner, and plant the
able at F; and turn it about till the needle hangs
\ dver the ﬁowcr-dc luce, and there fixit. Then place
e ipdex on the point F, and direft the ﬁghts to
.and draw an obfcure line by the edge of the in-
dex ykon the paper. Then dxrc& the fights to B
({till’keeping thc edge of the index clofe to F), and
draw a line. In like manner dire&t the fights to |
C, D and E, and draw liries to C, D, E.. Then
mcafurc all the diftances, in thxs ordcr IFA, BF,
FC, DE,EE. and with your compafies fet the dif-
tances Gl their poper lines from F to C, D, E;
| "; W the boundaries of the field AB,

Or tbus, by going rwnd the field.

uppofe ABCDE a wood or pool of water. Plant 15,

_ tlie cable at A, and chufing a point on the paper

“ near the edge as A, lay the index upon A, and di-
rect the fights to E, and draw a black fine as AE;

+ then meafure the diftance AE, and fet it from A to

. E on your paper.  Then the table remaining fixt,
turn the index about, and direét the fights from A

to B, and draw a line as AB; meafure the diftance
AB, and fet from A to B on the paper.

Then remove the table to B, and lay the index
-upon the line BA; and turn the table about, till
thro’ the fights you fee the mark A. Then fix it,
and direct the fights from B to C, and draw the
line BC ; then meafure n:, and 1ct it from B to C
on the paper. -

~ Then remove the t'able to C and laying the in-
~dex on thé line CB, turn the table about, till you
fee the mark B ; thcn dm& the ﬁghts from Cto Dd

s o C 3 : an

ﬁ -
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" Fig.and draw a line CD on the paper; meafure CD,
35. and fet it from Cto D, In igk manner removes o

D uand draw DE," and then to E}n‘ﬂ draw EA. Ob-

ferving at every new ftation, to lay the index upon
the line laft drawn, and turn the tablé about, till f\
the index point to the lait ftagion. Fopby this mean;

' the table is always placed in the very fame fituation;, /
at every new ftation ; fo that all the lines on the t3-
ble will then be parallel to the refpective lines in
the field. Having thus drawn all the fides o#*the
field upon your' paper, the draft is finithed. 5

Therefore to prove ‘i‘oui' work, when .you are
come to any new ftation, and hat fixt the table;
turn the index to any former ftation, or to any an-
gle of the field, ortoany known object; and it will
pafs thro’ the fame point in the table that reprefents

1ty if the work is right 5 and 1f it ‘do not, there 1s
fome error committed, which®muft be reftified.
Therefore Jet all your marks ftand to the laft, to
obferve by. o — -

Care muft be taken, that the table be niot moved
out of its place, till the work at.any one ftation be
quite finithed. Therefore obferve at firft, what ob-"
ject the index points to, when laid upon fome cer-
tain line on your table; for it muft poing to th¢ -
fame objeét at laft, when laid on the fame line..

When any very large champion field is thus to be
meafured, 1t would require the paper to be often
changed 3 to prevent this, ufe the following methed.

" Place the table at every angle, and draw lines as
before directed ; and meafure the fides, but do not
fet the meafured diftances upon thefe lines, but on-
Jy write down the length upon every line:  There-
fore thefe Jines may be drawn as long or as fhort as
you will; and therefore reed not run off the table.
And when this comes to be laid down, you muit
make all the angles equal to thofe on the table, and
all the fides of fuch length az is written upon them,

: ~ Etakcg 1

%\
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taken from a proper fcale; fo you fhall have theFig..
"~ true'plan of the field, . - . L4
- ' When a field has many fides, thq,.n;ctigg of mea- .
+ furing round about it, with the plane table, will
be fubjeé to errors, by reafon there are fo many
angles to be taken, and always from different lines,

.
r

which multipiies the error. A YA 2y
PR OB XV. |
"“*‘ To furvey a field with the infallible.

Firft, from a point withinit, or at any angle, as 14,
fuppofe at'S. Set up marks at all the corners of ; g,
the field, as at A, B, C, D, &c. and having af-
fum ' there fix the infirument PQ, -
fervation upon it. Then direét -
gle A, and from the center of
by its edge the line 1, the fame
from S.  Then meafure the
diftafice™ pswrite that diftance on the line 1.
‘Ehen diredt th » index to B, draw the line 2 from
the center of the inftrument, the farffe way, that
B lies from S; and meafure the length SB, ’ﬁ:d
write its length on the line 2 upon the paper. Tn
‘the fame manner, the inftrument ftill remaining
fixt, dirét the index fucceflively to all the angles
C, D, E, F, G; and draw as many lines 3, 4, 5,
6, 7, bz‘ its edge, upon the paper; and w’rigc
thereon their reipective diftances SC, SD, &c. mea-
fured with the chain. Thus we find SA 16.29,
8B 10.12, 8C14.68, SD 12.90, SE 7.25, SF 8.84,
and SG 14.65. Then all the-Thes 1, 2, 3, &c.
will be parallel to the lines SA, SB, 'SC, &c. of
the field. ~ And the work is ready for lying down.
And the procefs had been the fame, if the ftation
had becen 1n any angle,

DAy 2 ~ Otber-
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| I?%# Otherwife, by going round the field. .

19.  Place the inftrument at any angle A, and di-
rect the index to B, and from the center of the
" paper draw the linc 1, the fame way from the
center that B lies from A. Screw the index faft
upon the line 1, 2nd remove to B, and as you go,/
meafure AB, and write its length on the line 1.
Then fix the inftrament at B, and turn it roup .
till the index (by backfight) point to A ; there fo tw
. the table faft, and direét the indéx to C, and ¢ raw
the line 2 by its edge upon the paper, to lie the
{fame way from the center, that C lies from B.
Then {crew faft the index. to the line 2, and re-
move to C,; and as you go along meafure the fide
BC, and write its length on the line 2. Fix the
inftrument at C, and turn it round till the index
point. backward to B; then tuff the index to D,
and by its edge draw the line 3, and fcrew it faft.
After this manner proceed to'all the angles D, E,
F, G always obferving, to fix the index upon the
line laft drawn, and when you come at the next
angle, to_ fix the inftrument, that the index may °
point backward to the laft ftation, and then direét
the index to the next ftation ; and in going along,” *
meafure each fide, and fet it upon its refpeétive
line in the paper. And note, at the laft ftation G,
the index ought to point to A if the work he right.
Here ABis 13.10, BC 6.18, CD 17.75, DE 10.32,
EF 10.45, FG g.00, GA 8.15. And all the lines

1, 2, 3, &c. will be parallel to the refpective liges
AB, BC, CD, & %

- ScHOLIUM. _ __
- I might now fhew how to furvey a ficld by the
theodelite, circumferentér, femicircle, geodetical

ftaff, &c. but as thefé inftruments are purely for

taking al;Elcs, the method whereof has been fhewn
in the 'ﬁ Problem ; thereivre no particular di-

“ reftions
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reétions need be given further for that purpofe.Fig, -
r;u?d when 'tbéfc'inij‘utnents_ are fit to be uigdh, will 1‘:
be fhewn in the following Problems, wherein are
" explained the different methods of furveying any
ficld or parcel of ground, - ) 2%
o 7

LA 5RO XV A

To furvey a Fieid at one fation, by meafuring [everal
nes. : _

L]
" Y Lo

ogmrc fome angle in the field for your ftation, 20.
from whence you can fee all the reft of the angles,
as at S. Then fet up ftation ftaves or marks ar e-
very corner A, B, C, &c. Then placing the in-
ftrument at S, whether it be a Theodolite, Semi-
circle, Geodetical ftaff, &c. it is the fame thing ;
direét the fixt fights to A, and there fix the inftru-
ment ; then dires the index to B, fo that thro’ the
fights y=% may fee the mark at B ; and the degrees
cut by the index, will fhew the angle ASB, which
fer down in the field book. Then dire the index
th C, as before; and the degrees cut will thew the
angle ASC, which fec down. In like manner take
the angle ASD, and the reft, if there be more,
and fet all down. And this way is more exaét, than
taking the angles ASB, BSC: CSD: &c. ‘

Then with the chain meafure the fides and dif-
tances in this order SA, BS, SC, DS ; fetting them
down in the field book, or writing them on the lines
in a rude draf€ of the field.

a4 - Or thus, from a point within.

- 'When all the angles cannot be feen from any one 21,
of the angles of the ficld; affume fome ftation S,

\ within the field, where the angles can all be feen s
there place the inftrument at S, and direéting the

" fixt fights to A, there fix the inftrument, and di-
rect the index to B, and turning it round, till
thro’ the ﬁglys you fee the mark at B, obferve the .

I - -l —
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‘ig, degrees cut by the index, for that s the angle 4 ASB |

Y, which fet down in the field book, or in a rude Uraft

of the field. Then the mﬁ‘ruTnent remaining fife,
‘direé&t the index to C, and the degrees cut, fhew -
the angle ASC. In the fame manner direct the in-
dex to all the other corners D, E of the field; and/
you will get all the angles about §, eafured fror
the firft line SA, which fet down, "And this is mor¢
exact, than takmg the angles ASB, BSC, &c. fin-
gly. But with fome inftruments you cannot taile
the anglcs quite round fromythe line SA 5 and t}ere-

- fore you muft then take the angles feparate,, ASB,
BSC, CSD, DSE and ESA. And to prove the
work, the {um of all thefe angles ought to be equal
to 360 degrees. But if the ftation S happens to be
upon an eminence, the fum of all thefe angles will

. be fomething lefs than 360 degrees.

Having got the angles, meafugg all the diftances
SA, SB, SC, &c. with the chain. And s<s quick-
cft to meafurc in this order, SA, BS, SC, DS, SE ;
that is, from the inftrument to thc ﬁrﬁ: corner, md
back from the fecond corner to the inftrument, akd
o on. Still one from the inftrument, and another .
to it. Then thefe diftances muft all be fer down in
your book or draft. . ‘

Otherwife, by mafurmg round the field. .

22, 'Take your ftation, if you can, in anangle or a
fide ; S et E. Then marks being placed at
A, B C, D ; and turning the fixt Tights 1o A, fix
the mﬂrument, and direct the index to B, and the
degrees cut will fhew the angle BEA, which now
down. Then rurnthe index to C, and then to D,
and note down the degrees cut, which are the an gles
~"AEC, AED.

Then meafure with the chain.all the fides EA,

AB, BC, CD, and DE; and fet them down.

NN Herc .
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. Here if you take all the angles at E feparate, theFig.
fum of thci: all ‘muft be equal to the angle AED.[Z?:

"if the work be right. You muft note whether the
angles at B, C, E, be acute or obtufe.

, In all thefe methods, care muft be taken that the

\ inftrutpent=ag not moved out of its place, while
you are working; for if it be; your angles will not
e true, .

1% P R O Bo XVIIo

A Jurvey a field, by meafuring but one line, and
taking the angles round about. | T

i

Let ADF be the field ; fet marks up at all the 23,
cornérs ¥, A, B, C, D, E; and chufe fome fide,
or fome diagonal or line, to be meafured, fuppofe
AF. Then place the inftrument at F, and take
the angles AFB; B3FC, CFD, DFE ; and note them
down. ““Go to A, and take the angle FAB. In
like manner going round the fiéld, rake the angles
EBC, FCD, FDE ; laftly meafure FA. Then thefe
triangles may be laid down upon paper, on¢ after
another, beginning at the triangle FAB. ©~ =

In like manner any other linc, as FB or FC, may
be meafured inftead of FA ; and then the triangle
FBC or FCD muit begin the operation.

Or thus, from a fbation in the field.

Affume the ftation S, and let FS be meafured. 24.
Place the inftrument at S, and take all the angles
round S, ASB, BSC, CSD, DSE, ESF, and FSA.
Then go round the, field, and take the angles SAB,
SBC, SCD, SDE, SEF, and SFA. From thefe, -
the field may be laid down, heginning at the trian-
gle SFA. ° B e o

And any line AS, BS, &c. may be meafured,
inftead of F3; if AS be meafured, then the con-

- gity with the triangle ASB. -
:“-C..d _ . = Thcfe; .




.”‘

e

25.

Fig. - Thefe methods are fubjeét errors,‘cfpccinll.
lS‘js‘-wln'.n-:hé number of fides is :::ry great, ey

PR OB. XVIIL

To fur:?. a field, by the ,met&aﬁ of f@c:ulatfgn, or /

going rou

Let ABCDE be the field. In fhis cafe we muf}
reduce the field'to as few fides as we can; g\(d

nd it

i

!

therefore where there are any fmall bendings, # in

. crooked hedges, we muft take offsets by Prob. III.

Therefore pitch upon the ftations, a, 2, ¢, d, ¢, as
near the hedges as you can conveniently come ;
and at thefe p%accs fet up ftation ftaves with marks.
Begin at fome angle as’ 4, and placing the inftru-
ment there, take the angle eas, which fet down in
the field book. Then meafure f£am & to 4; and

- 1n gqing, take the offsets at 4, and at j5°z, b, 4,
an

at &, and note them down in the field book,
and che length 4. Then place the inftrument ar
b, and take the angle ¢, and note it dowr;
and then meafure from 4 to ¢; and in your way,

take the offset at #, and where you touch the hedge.

at k, and the offset at ¢; and fet them down.
Then at ¢ place your inftrument, and take the.an-
gle bed, which write down ; and then meafure cd,
taking the offsets at¢ and 4, which write down.
Again place the inftrument- at 4, and take the an-
gle ede, and fet it down, and the offset at 4. Then
meafure from dtoe; and as you go, note the
point / where you touch the hedgg, and the offsets
at m and e; and fet all down." Then fet the in-
ftrument at ¢, and take the angle des, and fer it
down, take the offset at e, and meafure from ¢ ta

“ &, being a ftreight hedge, and take the offset at .

Set all down, and your work is finifhed. .
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In your book you muft note which are “inward, Fig.,
- 2and which are outward angles. - AAnd to propve your 25.
work, add all the angles together, and the fum

'\ will make twice as many right angles, abating 4,
as the field has fides, if the work be right. =

Wtken there are many angles or fides in a field,
this method is fubjeét to ertors ;. therefore it fhould
\not bg applied, where there are more than 6 fides;
r at leaft the field thould be reduced to that num-

+3 for the fewer fides, the more exaét the work
will be. For when the number of fides is very
great, the error is multiplied with the number of
fides, becaufe every angle is taken from a different
line ; and for that rea.l%n -the draught will never
clofe. For when all is laid down the laft poinc
thould fall upon the firft, for we end where we:be-
gun; and when the plan does not anfwer that, it
muft bg wrong. _

When you cannot get an internal angle con-
veniently, produce one of the fides without the
Yield, and take the external angle, And if all the
angles be taken excernally, the fum of -them all
ought to be equal to 4 right angles. And if a
fide cannot be meafured diretly, it may be doae

" by the method of taking inacceflible diftances, in
. the laft Seétion. - _

If you make ufe of the circumferentor for taking
angles, you nced only place it at every other an-
gle. And tho like for any inftrument, where a
needle is made ufe of. VA

2 O’rbmmﬁ-, by the needle.

~ When the number of angles of any piece of
_ground is very ‘great, the method of circulation,
-by - taking the angle? round it, is impracticable,
becaufe a_t%crc is no fixt line to take thefe angles
from. ‘In this cafe the needle may be brought io,

to ioe. #And here we have no more to -.
« do, . J
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: ,al"%'ébs but to go from angle to angle, and take the

4

o

“beari

of all the fides, or the angles,they make
with':g meridi‘aa-; and to meafure the kngl:hs of

. the fides. :

26.

Let ABCDEFGH be fome thick wood or pool
of water, which we cannet furvey within.- Here,
we muft take all the boundaries on the outfide,,
and reduce it to as few fides as we can, for greater
exaltnefs ; as in -this field, where we have but,s
ftations; but then we thall have the more off.ets
to be meafured. Therefore having {fet up marks at
a, b, ¢, d, ¢, where we take our ftations; begin
at any one as 4, and placing the compafsand needle
there, fo that the needle may hang over the flower-
de:luce, take the bearing of the line 44, and fet
‘dotwn what angle it makes with the meridian, and
‘which way it lies in refpeét of E. W.'N, or S.
Then meafure the length 4 to the next ftation, and
in going, take the offsets at a, s, #, and where it
‘touches the corner at B; and fet all down. Then
place the compafs at 4, and caufe the needle to havg;
‘over the flower-de-luce ; there fix it, and take the
‘bearing, of the next ftation ¢, or of the line
bc ; and then meafure é¢, and then take the offsets
at b, f, b, i, and where it touches the corner ac
C; and fet thefe down. Then place the com-
;:afs at ¢, d, and e fucceflively ; and take the bear-

wes of cd, de, ea, as before; and the offsers at
#*, E, d, and at m, n, F, p, G; alfe at the corners
H and A ; and {et them all down in the field book,
and the work 1s done. . . §

Care muft by taken, that there be no iron near

~ the needle, for that will make it deviate from the

meridian.  And the inftrument need only be placed
at every other angle, but then you muft take the
bearings both ways, that is, of both fides of the in-

- clofed angle,the one forward, the other backward.
S\ ‘ .

\\ Mh-cn'
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When the furvey is done, if you lay down everyFig, =
.d\ftance fingly, and the bearing, upon paper; and 26,
from thence get the eafting, wefting; northing or
, fouthing, and put them into diftinét columns ;
then the fum’ of the eaftings and of the wefti
muft be equak.  And the fum of the northings e- -
’qual to the fum of the fouthings ; if the work be
nght. For it is no more than working a traverfe
oa}the land, by plain failing, as it is practifed at

fEnN A i
ho’ this method is not to be relied on, or uled,
but in cafes of neceflity, where there is a great
number of angles to be taken, by reafon one can-
not take an angle with the needle, to any %:c’at
exaltnefs; yet, there is no greater errorin taki
one angle, than there is in taking 20, becaule they
are all taken from the meridian, and therefore are
indepen-ant of one another. But if it was pof-
fible to take an angle as exaétly with the needle
as with another inftrument, it would be ‘the beft
ihftrument to furvey with. And as it is, it has the.
. advantage of other inftruments in fuch cafes where
the number of fides is very great.- The main dif-
. ficulty is, to - fix the inftrument right by help of
the needle, by which it is to be placed truly in the
« meridian ; and to help this, the ncedle muft be
- made very long, and be well touched. In ufing
other inftruments, they are fixt, by direfting the
index to the laft ftation, which admits of greater
exaftnefs.  For all inftruments with a needle, and
wlfo the plane wable, whether it has a needle or
not, require ‘at every ftation to be placed in the
fame pofition; in refpeft-to the meridian, thro’ all
the operations, which is ‘hard to do; for a needle,
tho’ never fo good, will not always ftand at the

3
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Lo furvey @ field at two fations meafuring only one
line, which is the frationary diftanct.

Choofe two ftations S and T, ‘in the field,
from whence all :the angles can be feen. Then
fet up ftation ftaves there, and at every angle, with
fireamers of different colours on them. Then place
the inftrument at one ftation S, and directing ‘the
fixt fichts to the other T, there fix the imftrument ;

girc&ing the .index fucceffively to the feveral
angles in order, take the angles TSA, TSB, TSC, -
TSD, TSE, TSF; and number them 1, 2, 3,
&, &c. for diftintion, and write them all down.

- And the marks at thefe different angles, ought

all. to be different, to diftinguifh~them one from

- another.  Then go to the fecond ftation T,

and directing the fixt fights to the firft ‘ftation S,

fix it there ; and direfling the index to the feve-

ral angles, in the fame order as before, take the

angles STA, STB, STC, STD, STE, STF; and

number them, and fet them all down as before.

To take the angles in the fame order, you ought

to know them from one another by the marks; for

if you do not know which is which, -all your work

will be confufion. And as you go from one {tation

to the other, meafure the ftationary diftance ST.

Then if all thefe angles be laid down upon paper,
and lines drawn, the correfpondent lines will inter-
fect in the angles or corpers of the field A, B, C,
&c. Then draw the lines AB, BC, CD, &c.

| If the plane table is uﬁa": A iy
- Draw the ftationary line ST on the table, and

' fetting the index to the line ST, direét iceo T, and
§ - fix the table there ; and laying the cdge of theindgs




St L8 -8 RV, ESY 1 W "1

dex. Then go to T, and mealure the ftationary
diftance ST, which fet off upon the table. Lay
the index upon the line ST, and direct it to S, and
fix the gabie fo. Then lay the edge of the index
to T, and direct it fucceflively to the fame angles
A, B, C, &c. and draw lines from T as before 3
and note where the correfpondent lines (or thofe
drawn to the fame angle), nterfect ; for thele will
be the {everal angles ot the feld.

ken in one of the fides, as in FE; and then there
will be fewer angles to take. Or they may be ta-
ken out of the held, as at s and £, as when one is
not admitted to come into the ground. And 1t will
fhorten the work, if one or both ftations are taken
in the production uf the fides of the figure, as here,
in AF ana DE ; and likewife if two of the angles
fall in the fame right line, drawn from either fta-
tio s

a:e, the corners of the field thus determined
Oy the interfec¢tion of lines, will be trueft, when
thr.y interfect the neareft to right angles. But when
they cut very obliquely as at A, fuch interfection
will not give the point cxa&ly, and therefore it
would be better to meafure one of the lines, as SA
or TA. And the error of interfection will b( reci-
procally as the [ige of the angle SAT, ceteris pa-

ribus.

If it happen that fome angle cannot be feen from
one of the ftations; then fet up a ftake for a mark,
in the mldway between the {tation and that angle,
te ftand 1n a right line ; which may foon be done
by an m{trumcnt, placed at the ftake, taking back-
ht. Or take a new ftation, fo that
y be feen froin this

ced as before.
Thus

ta S, direct it fucceffively to all the angles A, B, C, Fig.
&c. and draw lines from S by the edgc of the in- 27,

The two ftations S and T may be fometimes ta- 28,
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~Fig. Thus a map of the chief places in a town may be

made ; or any part of a river furveyed, &c. by -

king two ftations, on two towers, or two high hills ;

and thus inacceffible places may be meafured by
means of fcaffolds erected, and fixing high poles
at the angles, with flags of different, colouss flying
in the air.

But in fuch cafes, it is beft to have but a few
poles up at once, as half a dozen; and when the
places of thefe are determined on the draught, fix
them up in frefh places; and fo as many places
as you will, may be determined, by taking a few
at a time, and repeating the fame work.

In ufing the plain table, it fometime happens that
the lines run off the table ; in this cate, move the
paper fo far off the table, that the laft {tation may
be a little way upon it. Then take a frefh fheet of
paper and glue 1t to the other,” at thar fide with
mouth glue, and fo faften them down. Then lay
a ruler upon that ftation and the ftationary line,

and prolong it upon the frefh paper. Then layhe |

index upon the ftationary line, and turn the table,

till thro’ the fights you fee the laft ftation ; there
fix 1t, and proceed.

P R OB XX,

By means of [everal ftations, to furvey a large com-
mon, G river, a part of acountry, or any billy ground.

When all the angles of a field or parcel of ground,
or all the objeéts we want toobferve, cannot be
{een from one place; then we muft take fo many
{tations, as will fucceflively difcover them all to us.

Let ADG be a large common, or part of a
country ; and A, B, C, D, E, &c. the angles or
boundaries of it, or any remarkable objeéts in the
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country, as trees, towers, houfes, mills, &c. TakeFig. -
the itations S, T, V, &c. upon fome hills or e- 29.
minent places, from which all the angles or objeéts
san be feen, and at all the places and ftations, fet

up long poles with marks. Suppofe the objects
K, L,~A, B, Ccan be feen from S; place the
inftrument at S the firft ftation, and direé the fixt
fights to the fecond ftation T, and there fix the
inftrument.  Then take all the angles round S,

as TSK, TSL, TSA, TSB, TSC; and meafure
all the diftances SK, SL, SA, SB, SC, and the
ftationary diftance ST ; and fet all down. Butin
the plane table, fix the table and direct the index
from S to T, and draw the ftationary diftance ST.
Then direét fucceflively fromSto K, L, A, B, C;
and draw lines on the table. Then meafure the
diftances SK, SL, SA, SB, SC, and ST, and fet
them all upon their proper lines.

Then remove to your fecond ftation T, where
you can fee the objects D, E, F, I. Direct the
fixt fights to the former ftation S, and fix the in-
ftrument ; then rake all the angles from ST, as
STD, STE, STF, STI; and to the next ftation
STV, and meafure the diftances I D, TE, TF,
TI, and TV, and fet alLdown. Or in the planc
table, lay the index on the ftationary line ST, and
keeping it there, turn the table about, till thro’
the fights you fee the former ftation S, there fix ir.
Then diret the index to all the places D, E, F, I,
and V; and draw lines, on which fet the diltances
as before. .

Then go to a third ftation V, where you can
fee the objects G, H. Then placing the inftru-
ment at V, direct the fixe fights to 1" the for-
mer ftation, and fix the inftrument, and take all
the angles from TV, as TVG, TVH, and to the
next ftation, if there be any more; and meafure

~ D2 the
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g2 ¥ig: the diftances, VG, VH ; and " fet all down.  But
'29. 1n the plane table, lay the index on the laft fta-
tionary line VT, and turn the table about till the .
former flation T appear thro’ the fights, there ff
it. Then dirett the index fucceffively. to G and H,
and draw lines, on which fet the meafpred diftances,
VG, VH as before.
And in general when any ftationary line is drawn
) on the table, and you come to a new ftation, lay
’ the index upon that ftationary line, and turn the
= table, till thro’ the fights you fee the ftation laft
come from, and there icrew it fait, and proceed.

And after this manner, if there be more objeéts
undetermined, you muft take new ftations, and fo
proceed, tillall is finifhed.

Then from all thefe angles and diftances given,
the whole work is eafily laid down by rule and
compafs, and the plan or map defcribed. Bur when
it 1§ taken by the plain table, it 1s deicribed al-
ready, by the operations on the table. And if it
be a field, lines muft be drawn from A to B, fregm
B to C, &c. o
o At every ftation when the inftrument is fixt, take

care it be not moved out of its place, till all the
work at that ftation be done ; wnich you may know*
by obferving fome remarkable object thro’ the fixt
fights ; for that object ought always to appear there.
Or on the table by drawing a line; or making a
mark, by the edge of the index.. For then the
index being laid to that mark, that objeét ought
always to appear thro’ the fights,
rﬁrﬂt there be fome of the objeéts which cannot be
. ‘g'n from any of the former ftations, then new
ations muit be taken from which they can be feen.
Remembring to take their diftances, and angles
L (or pofitions), from fome of the other ftations,
R | B E -
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- Ifyfome of the objeits can be feen from twoFig.
-adjoining ftations, as 1 from both T and V, then 24,

I\ the angles may be taken from both ftations (ITV -'

and 1VT); which will fave the labour of mea-
. furing to fuch objeéts, the diftances TJ, VI
| In tle plain table, when any ftation line runs off

the table, take off the paper and glue another pa-
‘ per to it with mouth glue; on this produce that 1
' {tation line to its proper length. Then faften the
paper on the table, with the former ftation near
the edge of the table; and laying the index on
J the new ftationary line, turn the table about, till
you fee the laft ftation come from, thro’ the fights ;
there fix it and proceed.

It will be proper always to take an eye draught
of the ficld or country, upon paper, before you
begin your work. And all your meafures mult be
written down in this rough draught. Or elfe they
muft be written regularly in a field book on purpofe.

9 ; PR OB XXIL
o furvey a lordfbip, or large eftate of land.

h . If the eftate be very large, and contains a great
number of fields; it cannot be done by furveying
all the fields ‘fingly, and then putting them toge-
ther; nor can it be done by taking all the ang%ccs
and boundaries that inclofe it. For in thefe cafes,
any {mall errors will be fo multiplied as to render
it very much dittorted.

1. Walk over the lordfhip two or three times,
1n order to get a perfect idea of it, and till you can
carry the map of it in your head. "And to help
your memory, draw an eye draught of it on paper,
to guide you, or at leaft, of the principal parts

D 3 2. Choole
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4;-, Fig 2. Choofe two or more eminent places iy th

o . .
29. eftate, for your ftations, from whence you can fee.
- all the principal parts of it; and the fewer ftations

o

: you have to command the whole, the more ex

your work will be; and let thefe ftations be as far
B diftant from one another as poffible ; and they will
¥ be fitter for your purpofe, if thefc ftationary lines
".'  beinor near the boundaries of the ground, and
1 efpecially if two lines or more proceed from one

ftation.

3. Take what angles, between the ftations, you
think neceflary, and meafure the diftances from
ftation to ftation, always in a right line ; thefe things
muft be done, till you get as many angles and lines
as are {ufficient for determining all your points of
ftation. And in meafuring any of thefe ftationary
diftances, mark accurately where thefe lines meet
with any hedges, ditches, roads, lanes, paths, ri-
’ vulets, &c. and where any remarkable objeét is
o placed, by meafuring its diftance from the ftation-
ary line ; and where a perpendicular from it cuts
that line. 'And always mind, in any of thefe¢ ob-,
fervations, that you be in a right line, which you
will know by taking backfight and forefight,” along
‘ your ftationary line; which you muft never omit.
" And thus as you go along any main ftationary line,
take offsets to the ends of all hedges, and to any
pond, houfe, mill, bridge, &c. omitting nothing that
1s remarkable, and all thefe thingd muft be noted
down, for thefe are your data, by which the places
of fuch objeéts are to be detezmined upon your
plan. And be fure to fet marks up at the interfec-
tions of all hedges with the ftationary line, that you
may know where to meafure from, when you come
to furvey thefe particular ficlds, which muft imme-
diately be done, as foon as you have meafured that
ftationary line, whilft they are freth in memory,
Bv this means all your ftatiogagy lines are

ured,
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10 thém determined, which is the firft grand point
\, to be obtained. 1 would have you lay down your
" wark upon paper every night, when you go home,
" that you may- fee how you go on.

4. Ac to the inner parts of the eftate, they muft
be determined in like manner, by new ftationary

e i ‘7'.
rpu,:.-t

meaf'rrcd, and the fituation of all places adj'oiﬁingf'_'igi:

lines. For after the main ftations are determined,

and every thing adjoining to them ; then the eftate
muft be fubdivided into two or three parts by new
ftationary lines; taking inner ftations at proper
places, where you can have the beft view; and
meafure thefe ftationary lines as you did the firft,
and all their interfections with hedges, and all off-
fets to fuch objects as appear; then you may pro-
ceed to furvey the adjoining fields, by taking the
angles that the fides make with the ftationary line,
at the interfections, and meafuring the diftances to.
cach corner, from the interfections. For every fta-
tionary line will be a bgfis to all the future opera-
tions ; the fituation of all parts being entirely de-
perident thereon; and therefore they fhould be ta-
ken as long as poffible ; and are beft to run along
fome of the hedges or boundaries of one or more
fields, or to pafs through fome of their angles. All
. things being determined for thefe ftations, you muft
take more inner ftations, and continue to divide
and fubdivide ; till at laft you come to fingle fields ;
repeating the fame work for the inner ftations, as
for the outer ones, till all be done. And clofe the
work as oft as you can, and in as few lines as pof-

fible. And as it may require fome judgment to

chufe ftations the moft conveniently, fo as to caufe
the leaft labeur; let the ftationary lines run as far as
you can along fome hedges, thro’ as many corners
of the fields, and other remarkable points, as you
can. And take notice how one ficld lies by ano-
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