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Fig. 2. Or thus, by thl Rule. ,, { 
69' Set t'he depth 18 on MDt' to the 1 ligth S 5 on :g ~ 

and againft the. breadth 54.4 on A, is the content 
38,7 on g. c . 

. SCHOt.. 

. It may be obferve~ that many of the rules laid 
.down here for gauging, are only aeproximarions • 
b~ing COlltrived for eafe and expeditiotl; and come 

. pretty near the truttL in moil: caIe~. }<'or t d wha 
purpofe can it be to make ure of long and labori- -
ous rules and cal~ulations, fuited to certain parti
cular figures; when we do not know that any vel;:' 
fels we deal with have thefe figures. If we lhould 
gauge a cask a's a paral1oioid, which happens to be 
a parabolic fpindle; we lhould make a great mif
take. Th~refore it is better in mechanical- things 
~ ufe mechanical rule~; and J-uUge from the appa-

r. 0 , 
rent curvature of the vefIel, what rule to Ule, ano 
how to apply it. 
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ii T H £ PRE F ACE. 
ding of the land of Egypt amoilg' tbe people, 
fir}t to Surveying and Geometry. . 

It has befn objeflcd, that the furveying of land kes 
the poor tanants to have dear bargains, and cajions 
things to fell dear and grow fearce ; a~ld therifgg J 
cugh! not 10 be meafured. But then a ma' muft b 
kept ignorant of his property, ill othe c~a el 
as this. Does a man's knowledge a idg his confei- 
ence? We oftm fee that nun, by 0'11 -eft} ating their 
ejJates, let tbeir tenants hard pm'll)" A'ihs, q m ig
norant of the true quantity of ground they let, for the 
want o/,rrtrveying. But every man, in (J1fY,J'ort of bu
jinefs, will always make the beft hf n of his goods • 
.dl1d muft every man have the J;fJe;lty to make the beft 
of his own, and 0116' tlJe G~-f'rs of lana Tied Jrom it? 
Now the Art of Surv~ teaches how to give every 
man his due, and to do juftice to. bodJ', to the 
laudhrd as well as the tenant, to the as 'UlIII as 
tb, Jcller ; by jhewing the true 
oj 'he land. crherefore Surveying is if 

flfe/ul Art, which 110t OI1!; gives the true quantity, 
jbews I'ules for laJ·ing down maps and drafts of 
tjlatl ; which exhibits to 'view every field, and 
objefl therei11, ill their proper jituations ; which is 
Uftftt! illvention. 

M allY large volumes have been writ concerning tbe 
/irt of Survlying, by which it ~been drawn 01!1 to 
an ul1nw:l!ary length. For the ole of it is jinul1tr-.. 
upon the jimpleft principles of Ge etry, which 
caji/y Icarntd, and cam10t lteed Juc; long and ualiOl 

e:tplications; Jar fuch methods only cm/ound the reader 
For no fuhjefl ought to be treated mere . 
t})an there is reat diJfi.culty in it ; /WJ>jch _1" .... 

• 
found in this Art. h is a food old maxim, 
~AI O. ,.. ,V" )( IX" ';V , and ough always to be nJ)f,'-' 

For by fpinnillg out thi/lgs ilI...!.ollg di(courfes, 
is 'oft in a mift of words. Bz?t. this perplexity is 
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. SUR V E . YIN C. 

beft inftruments for taking angles. 
them have a card and compafs, .~ith a neecl'l,f 
ing round the center, which in ' fome cafes is 
ufeful. 

<J'he plain Table. 
This is a flat board or table, the bia s 

{beet of paper; fitted into a frame in 0 s 
edges, which frame is to kel?P th {he of pa~-:: 
fait on the table, for ufing in the ld. The e t:>e 
is graduated into degrees, from s centet:..).n-
the middle of the table; by m s of which '('ffiay 
be ufed without a paper. It h sa loofe in ex with 
two fights, being fighted both ba n forward; 
and upon this index is a tan line for' taking 
heights. The index is ma~ to turn upon any gi
ven point, againft a pjyGr the point of a pair of 
compaffes placed therem, as a center; and in tak-
ing angles, this cenrer muft bl! t rafs enter. 
T he iheigh~ t>dgc of the incl;x is c.all the fiducial 
edge. 

The tlfe of this infl:rument is to draw tht' plot 
figure of any field or parcel of land upon a pa 
in the fie ld. For when the work in the field is 
niil1fd, you have the exact form of the gro ~1nd up 
on the paper on the plain table. lM....ia -4-preper . 
inftrument for furveying fmall inclofures, and of. 
great difpatch; but not fa good for large cftates, 
by rcafon the paper upon the Ie will . 
dry weather, and expand in m weather. 
therefore if one part be drawn wjJ n it is 
another when it is moift, the fiell will be allwr~, 
ed, and the parts om of proportion. 

The under fide of the frame is divided 
qual parts, and may be turned llptide 
occafioll. • 

~ 
• Cir.~ 
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'S U R V E YIN G. 
the hypothenufe. This is an excellent 
for taking angles. 

Infallible. 

This is an infhument not very commorl .~~~ 
flat board, or a plate of copper or 
fquare. On the middle or therea uts is 
perpendicular pin, on which is fc ew'd an ind~ ... 
with two fights . The table or pl ' e i 0 be co r-
ed with a paper, which muft b a at the ep.<.ur-
under the inlhumen t, and fc Iw'd faft a very 
corner, by four plates fixt un emeath t table. 
Then the index muft be put u e pm, which 
will come thro' the paper. 

This inlhument is ver nple, and very eaC:ly 
made, and differs not' rom the plain table, bu t 
only that it is ungraduated; and the index al wa ys 
turns upon the fixe pin. 'Vhen" i lfed iii the 
field, it muft be placed o~ a th ree egged ftaff, 
being a ftaft' with three legs opening ., ro 
ftand on the ground in any pofition you will. A 
thefe inftruments are for taking angles or draug 

Wheel, or Perambulator. 
The wheel to meafure diftances, IS 2{ 'ards in • 

circumference, but ought rather to be s{- yards a
bout, or a !tat ute pole. It con IftS of clock 
and on the face has two hands oinrers, to 
the diftance fun . The wheel r s between t 
cheeks, in a frame of wood; taking hold 
the frame it is driven forward, and by the motion 
of the 'hands, and diviGons on the face, is 
bow many yards, poles, furlongs r . 
have gone. One hand goes round in half 
and the other in J 2 miles. • 

This inftrllment is v ufeful 
roads, rivers, and all level 0 Qund. 
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6 5 U R V E y ' I 
jufted, that when the bubble is in the 
object or mark, fe n through the tellelcl)p~ 
level with it. And there is a proper a 
with fcrews to fet the whole level; which lli....,i\.Il'U, 

by the bubble being in the middle; 

Scales. 

The .fcales or rulers ought to ve feveral li~ 
of equal parts upon them; fo greater, f~~ 
leffer, to fuit all cafes, particul • diagonal fi , 
which £hew the divifion of 1 i 0 a hundr parts. 
Thus, we muft have a fcale 0 a ch' . an inch, 
a chain in -} of an inch, in -!- • Inch; &c. By 
thefe we draw a field, or a I 'P r plan, called alfo 
a plot or plat. . 

There are alfo fcal made that one may prick 
off the diftances by the edge. • 

Line of Chords, Prolrafior~ redu:ls:ca~ • Com-
pafJes, parallel Ruler. -. 

Thefe are fo well known, that they need no e: 
fcription. The chords, and protra~or, are for 1 -
ing down angles; the reducing ~~l\ for increafino 
or dimini£hing a plan or map; t e ompaffes, for · 
fetting off lliftances; and tpi parallel ruler, for • 
drawing parallel lines. As to th reducing H'~'lC, 
it turns on a center pin, nea e end than 
other. On this are feveral lin of equal p 
running both ways from the cent ; and in rprto . . 
given proportions. 

There is alfo an inftrument made with two 
ing pens, fo that tracing one of th~ 
draught, the other will, on a clean paper, 
it anew, in a lefs or blggeroform; being a 
peditious inftrument. 

• 
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This book may be contrived after thl 

manner, Make three columns, the middle 
the angles (mark'd <), ftations (mark'd~ ... --:: 
diftances meafured, and bearings, &c. 
columns on the left and rig)1t, are for the 
on the left and right, againft their refpecti 
tances in the fecond column; and or fuch 
as occur, Draw a line under the ork ."Tf:";: 
of every ftation; that the work' g! at the iI'",,. 
ftationi tn:l.y not confound one a~other. 

Note, in furveying with e plain t'}hle, ya 
need no field book; the whole ~eing d~ 
fcribed upon it, except offset ich' may be ft 
thereon, as they bappen. ,} 

• -'- , . 
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10 SUR V. E YIN 

I. A '1able of Long Mea/llres. 

7'92 inch 1 link '" • 

12 I • 7 
TT 1 foot 

36 6 
4....- 3 1 yard , 

198 25 16 • ~ J.. 1 pole ~ 
T ;}. 

( -
792 100 66 22 4 I ch~n l I 

7920 1000 660 22 0 40 
10 -~~'I --

633 60 8000 5280 , 760 320 80 8 1 milc: 
1 

I 

2. A <fable of Square Me}f.res. 

9 feet 1 yard 
- , 

27 2";- 30"!" I perch 

435 0 484 16 1 chainl • 
~ -

2 ~ ~ : rooTI -r: ... 
10890 121 0 40 

435 60 4840 160 
, 

JO 4 J acrt: 
• 278784003097600 102400 6400 2560 640 J mil 

S2 l 

\ 

In thefe T ables, each perpendi '\.r! .. , column is 
of one denomination througl1,Out, And all the 
lateral ones are equal, but of \l.ifferent denomina-
tions. .. 

Note, a pole and perch is the e thing, and! 
a {quare chain is called a rape in th North, being 
the tenth part of an acre. 

- .. 
• 
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J2 SUR V.E YIN 
Fig, till thro' t he fi ghts you fee the mark C. Then. 

• 

• 

I . degrees cut by the index, upon t' 1e-gr;..J .lat d limb. ' 
ot the inftrument; fhews the qua tity of the ang!e} 
which fet down in the field book . If the angle !:>e 
ob~l1fe, you muft take it by back fights l cau 0 ~ 
b, ( to lye on the other fide of A . 

3. By ,an illftrument with a nee<11e. P\ece ~ 
inftrumtnt fo, that the north end of the needle may; • 
hang direCl:ly over the flower-de-luce. Then' direCt 
the. fights to one mark as B, and note th}: degrees 
cut by the needle. Then direCt the fights to the 
ocher :'l~ark C, and note again what degrees are 
CUt by the needle. For their fUrrv>r di renee (as 
the cafe is) will be the quantity ff the a~gle BAC ; 
which fet down . 

, 

• 

• 
If either niark cannot be feen fro. A, as in the 

cafe of hills, trees, &c. fet up a ne mark in fame 
place between, from whence bo d tfie other 
may be feen . And to pia J m tire line, ift it 
to the righ t and left, till both A and the other mark 

~ 

nppear through tJ1e fights, Doth forward and bac~ -
ward; .and that is the pla~e of the new mark, w!i, 
may be ufed inftead of the other. 

Nole, if feveral angles are to be taken at one 
pint as A; take them all fro OTII:: and the farrv.: ... • 
line as AB. For by this mars, there will be Ie s 
danger of committing any ·or. 

• 

S C H 0 
• 

There is alfo a way to take a angle in the fidd 
by the chain only ; which is t s Take a chain 
lengr:h along both fides AB ana AC, as Ab rrell 
J e; then. meafure the diftance be etween b fIi. c, 
and write it dow,n. Then the angle A may be fo~nd 
by plain trigonometry; fer it will be as Ab : ~lU,s 
: : [0 .~ be :' S. ~- tbe angle A . Or fiqd tkc i"il the . 
t, ble of natural fines, and it fhews haIr the \pgle~ 
.11~ C. . . I 

- .J B: 1 
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4- 'URVEYIN 
Fig. anu if. any thing to fpare, fee how ~nany oad 

2. rea hes 'from the lafr arrow to B; and fet all dow I 
tl:c chains in ~hole numbers, anc. ·rhe links in ~~, 
Clmals. ) - ' 

If all the arrows are gone before the leader gft~ . 
to the end at B, he mufr come back for the ren lar- ' 
rows; and the follower mufr fet his t'e at the pj_....,.~ 
w here the laJt frick or arrow was; till the ieader, 
pulling the chain {height, puts in another frick; 
and then proceed. In great diftances, you will 
'have the arrows to change feveral times; then you 
mufr note the number of changes, which will be 
eafiefr done thus. Pm zo fnHli 1l:on in your 
pocket, and at every change of the.arro s (that is, 
at every 1 0 chain~) remove a frone i 0 another 
pocket. And at lafr, counting the fro s removed, 
you will have the number of chang ; where H 
changes make a mile. And then-tile who e length 
mufr be ft:t down in the field)' 8[. - ,-

In going from A to B, the leader mufr always 4 
keep his eye on the mark a 13, and keep in th G 
line AB, fo as to cover the mark at B from d1, 
fo llower. 

At the end of the line A B, and at the end of 
t: very change, COllnt all the arro in both parcels ' . 
to fee if they both make ten' i they do nor, one 
h s been. dropr, and the difra O1uft be meafured 
over again. 

2. 'In meafuring to or from an edge, YOll mutt 
'account 5 links from the roots 0 the quicks, on 
that fide wh re the gutter is; an ~hat will he th.e 
boundary; but in walls). the ou ide is the bor' ,
clary, 

3. V\Then the mark at B cannot b!" &CiI from A, 
then' fet up a mark in [om£! pI ce between, fr~m 
which both ~ and B may be Ii en; and this place 
m:1y be fo nd, by the infrrumenr, placing-it t11ere, " 
:tnd removing it, till A and B'both appear through" . 

the: 
, I! 



1. SUR V E YIN , G, t 5 
lights backw~rd and forward. A rid if one will Fig. 

t do, fet up two or three ,marks after the fame 2. 
anner . 

. If . the diftance be verY' great, as amounting 
everal miles, then the. ealieft way is to m~afure 
. th the ""leel ; in wh:ch there are feveral in

exes~ewing how many miles, furlongs, &c. 
have been paffed over. But this is not fo exaCt, as 
the chain. 

5. Great difl:ances aIrel may be meafured expedi. 
tioufly, by the firing of great guns in a nark night; 
and obfe l' ling with a watch or a pundulum vibra· 
ting feeo s, how many feconds there are betw en 
the fhfh, nd the report of the gun. For tllat 
number of conds multiplied into 11 42, gives the 
number of t in the difl:ance. Bm this is nOt fo 
exaCt as the l~r methods. 

6. ~f t1~linc '_I :Q,1eafure is not horizontal, bue 
rife's or f<!lls; and rOll want the horizontal length. 
Then with a quadrant, you mllft rake tbe eleva
(ton or deprl"flion of that line '; and then the hori. 

A Ol;tal length may be found by trigonometry. 
Or in defcents, or going down a fttep place, you 

• may find the hor' ontal level thus. At the- top, 
~retch Ollt as mllC of the chain as you can hori

zonta!;y. and let a e fall from that point of the 
chain, and where i alls; fet that point of the 
chain; and ftretc out another part ot it horizon
tally, from whic let fall another ftone, which wiJI 
fhew another placj to hold at again horizontallY'; 
aJXl proceed thus to the bottom. Then the fum 
ot"ll thefe p,m s of the chain is the horizontal 
line. - ' , 

" ~ 
• 

• 

, 
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,Fig. done, fet up twn or 'n' Jre ftakes in the way, r. 

; 

5. D, &c. and let chem t e fo placed by u'ials, that r 
feen from A, {hall,cover D; anCl D feen from 
{hall cover B or the next ftake, and fa on to the 
And note, in di Fec ing one another, no wo,rds 
be tlfed, but only figns of the hand; for it is 
pofed to b~ too far off. to hear any d irection 

But if you have an inftrument with ba~ fights 
as well as fore fights, fix your inftrtlment fo between 
A and B, that you may fee both 'of th<:m, through 
back fight ant.! fore lIght, and there }OU muft place 
a ftake as at C; but if A and B cannOt both be 
feen from C, fet it by guefs, and anot r D alfo 
by guefs, and fo on. Then try them and !hift 
them, till A and D appears from C; a C and B 
from D, &c. by back fIgh t and forI! fi t ; and then 
they arc:: all in aline. 

• 
PRO B. ~~ 

'1'0 fOift a perpendicular upon a line 
point A, upon the groulld. 

- -
B, at a givC11 

G. Take a fquare, or rather · graduated inftrument 
with fi gh ts, and placing it at A, direct the fights • 
of the inftrument, or the lide the [quare along 
AB, and fix the inflrument. en turn tbe fights 

, to 90 degrees, and look tht em along the line 
AD, and let fome perfon fet a ake forward. as at 
D. Then DA is perpendicular to~B. If YOll uf~ 
a fqll re, you muft look along the'other fide of the 
fquare, to find a point, as D. ' . ,. 

Or tbtu. • 
Set off 40 links frotn A ~o B, and 50 links fro~J ~ 

B to D, fo that 30 links may juft reach from D to 
A. Then D4 is perpendicular Ito AB. • , . .. 

For 
• 
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o SUR V E YIN G,' . 
-,.. Fig. another ftakc in the line AC, as at C, in ~ dio. 

7. teCl:ion of the other leg AD. ~ 

, 

PRO B. VIII. 
. I 

'1'hro' a given P0;'lt C, to drawn a Ii Ie par 
a givm line AB, on the grou1ld: "_ 

8. Meafure the neareft diftance of the given point 
C from the line AS; and at a convenien t diftance 
from A, as at B, raife the perpendicular BD to the 
line AB. Set rhe length AC from B along the 
perpendicular to D, and dr w CD, wh' h will be 
parallel to AB. 

Or thus. 
T ake anYr ftation B in the line A ; and with :l. 

proper initrumenr, mealure the ABC. Then, 
by the laft Prob. lay down t~le B€D liljual to 
ABC; draw CO, which wiflbe parallel to AB. 

Or at any point A in the line AB. take the aQ
gle CAB; ~hen going to C, fet off the fame a~g~ 
ECD, to D; E being in the line CA. '" 

Otherwift thus. . ' . 
Set up a ftake at C, and an ther at any place 

A, in the line AB. And t · 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) conis in the line BA; 
'and at that inftant give notice to his c0rn:fpondent 
at D, to fet his line and plumm t fo, that D ~d 
C may be in a line with the fun or the fame frar. 
And then CD is parallel to AB. I ' be beft for 
the obfel'ver at D. to kee his line and plummet 
lways in a line witn C, and the fun or ftar . 

• 

• 

• 
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'lZ S TJ R V E YIN G. 
• . Fig. 

PRO B: X . 

'1'0 "reduu a field to fewer }ides in the field, 
. an angle is very oblufe, or when one . of 'he 

very fhort. , 
10. ~l DEFKCBAD be any field, which~ere con

lifts of feven lides. Then, 
I. Suppofe ABC is a very obtufe angle or bend

ing, which we want to take way. Procuce the 
longer fide of the angle CB to cut the fide AD 
(adjoining to the other fide ), at G; th take the 
point I, fo that it may divide the line A, in the 
fame proportion, as B divides G~; t1 is, fo that 
G I may be to GA, as GB to GC. nd as GA is 
in this cafe very fhoTt, this may be e by the eye 
exaCt enough, for the moft part-; as exaCtly 1S 

the two points A and B can l;.o:Al~ermiriCd.-Then 
draw the line CI, and leaving out thl" :Ingles Band 
A, the two lines CB, BA are reduced to one CH, 
and the field con.fifts of one fide lefs than bet(tr~ 
And the fame may be done with the angle FED, 
by producing FE till it cut AD, and finding the 
point Q..as 1 was found before. • 

2. Suppofe ED a very fh~rt fide. Stand at D 
the end of the {bort fide, a ' bferve, direCtly o· 
vel' the angle F (the next btl one), fome very re
mote objeCt, as a houfe, trlX, mou~ain, fun, moon, 
fiar, cloud, &c. Then immediat¢ly remove alo .g 
AD,'·till you fee the fame objeCt direCtly over E · 
at that place ~ put in a ftake or ~me mark. Tht; 
leave om the angles E, D, and take Q inftcad 
thereof. And the two fides FE and E~ are redu
ced to one F~ which takt;s away another fide of 
the field . And the fame thing may be done with 
the fide BA, by obIerving the fame remote obje~ 
from A o·ver C, and from I oyer B. 4 

]he ~ 
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24 SUR ·V . E YIN G. 
Fig. you mu{\: move back or forw4r in the line AB, 
1 1. till B can be feen alo'ng th~ crofs line, as' at 

Then h~ving meafured J\C, and fet it down 
to P and meafure th~ perpendicular PS, 
it down likewife. And thus YOll have the 

• 
perpendicular, which is fufficieor for UIlUlll 

content. ' 
Or meafure all the three fides AC, S~ 

feverlllly, with the chain ; and note them down. 
Then the criangle may be laid down, and the con
tent caft up by SeCt. II. . 

2 B)' taking one or more angles. 
Meafme two fides AC and CS, a a the: angle 

included ACB; by which the triang may be def-
cribed. • 

Or meafure one fide AC, and t 0 angles A and 
C, then the third angle B wil now:!. 

Or, if you cannot get angle ~; ke any 
point D in the bafe ~C, '~here take the angle 
ADS, and meafure AC and DB; and then it ipay 
be caft up by SeCt. 11. • 

PRO B. XII. 

<J' q furvey a field in farm of a trapezium. • • -
I. By t'be £4,ai71 . 

J 2. Set up n tion ftaves widi marks or {heamers, at 
all the corners A, B, C, a11d "D. Then choofe 
one of he diagonals AC or DB to rpeafure, let it 
be DB; it ollght to be fuch a 3ne, as tbat YOlj,Can 
fc e the mark at B from D, or the mark at D from 
n; and likewife -the mark at G from the 
dian-onal DB; ~nd like~ife the perpendiculars AF 
nnd CG {hollid fall within the 6gurt:. 

Begin at D, and meafure along the qiagQnal DB: 
in :l ri .ht line, . till YOll cOlTIe at t.he place' of' tbe 

• 
perpen~ 

I • 
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·Fig. ftaff, till you can fee them all; which is foon do(}(e 

13. by a few trials. Then meafure the;/lines in this 
der, AE, EC,' CB, BE, ED, and DA (for .. ,''In' 

• 

• 

with the chain. And wr·ite their lengths on' 
proper Jines, in a rude draught of the field. From 
thefe meafures, the field may be laid.down,. ~ the ,~ 
content foun d, by Sect. II. _ - . 

In all thefe methods, there is no occafion for an~ 
inftrument (befides the chain), but an index wi~h 
twO fights and a crofs line, and a ftaff to fet it on ; 
whofe life is to make you go (trai t, by trying fore
fight and back fight; and for finding the perpendi
culars, when they are required. . J 

2 . . By taking an A ngle. " 
Having fet up marks at all the co ers ; find the 

interfection E, of the diagonals. ~1e field , as in 
the laft method. Then fixing the inftl'1!!Tnti1t at E, 
take any on.e of the angles at E, as AEB, and fe t 
it llown. Then meafure the diagonals AC and BD, . \ . 
and fet them down. Then by thefe, the cont~t 
will be found, by Sect. II. • • 

Angle AEB, 66 0 20' 
..(\.C, 7· 54 
DB, 6. 17 

Or thus, b), tak 'lIg fe;era! '.Angles. 

Make a rude draught of the f~ld upon pape • 
and draw one diagonal as DB, which meafure and fet 
down in the draught. Then with ;j1einftrument, ta~e 
the quantity of the angles, DCB, CPB, and AI1B, 
DAB; andf0meother angle or fide f~roof; and fet 

/ all,thefe angles down in the drat:ght. 11ien by means 
of th fe, the, field may bOt lail:l own on paper, and 
meafmed. ~ 

Note, it does not fignify whether your e~e draught .. 
be true or falfe, provided aN the lines lay but in 

. their 

• 
, . 
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for the c;onftruaion at laft Fig.; 

J 3' 

S C H 0 L I U M. 

a triangle and a trapezium, is 
furveying aU other forcs of 6- .• 

been ver;y particular in {hewing dif
er\!llt a.itQlo4s. For all plane figmes muft be di. 

and trapeziur,n~ before they 
:lIureo; and therefore the learner ought 

\..!~~~~~ notion of ~hefe. 

PRO B. XliI. 
\ 

CJ'a fU1(vey any field by tbe chain only: f 
, . 

. Let ABDF\v; tpe field propofed. .set' up {\a. 14:. 
tion ftav~,~r any long fticks, with marks or ftre-im-
ers on them, . in every corner of the field; pieces 
of white or red rags ' w1U do well enough, if they 
cali. gut be feen, the brea~ith of, the 6el~ . . And 
you'\valk over the field, confider how It may 

. '" cornmudiouOy be divided into triangles or t,·!>n .. , 

urns, fo as to be ealieft rneafured~ It muft 
. divided, that you may fee from one end to the 
f ther, of any diagonal of a trapezium, or bafe of a 
triangle; and·likewife fee the topS of the perpen
diculars, which m1,lfi: fall within the:'figure. Here 
the field is dividea into two trapeziums FCDE and . 
FCBG, and a triangle BG,A. Here we mlght have 
div.ided · the field llito the' two trapeziums ABCG • 
and GFEC, and thl'! triangle ECD;, and a great 
many other way~. • - . 

Having fet ~ut the paTts uf the field, as you de
fign to meafure them; begin at any part.as FHD(;, 

- -and meafure along the diagonal FD, till you come 
..rat the perpendiculars !C and H , which 1 hllve 
1hl:wn how to find ill' tlie 1aft Prob. there put ftake~ 

C in. 

• 
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Fig, in. When tlie diagonal FD is m!aJured, and ~e ' 
14" down, go to E and meafure EH, a d then 'IC, 1. d 

fet them down; and then you have the firft tra e-
zium. . • 

Being at}:, meafure i along the q;...gonal CG 01 
,the trapezium CFGB, 'till you come -at ~ per-

, l'endiculars LB, KF, 0 fet marhl;, whofe placqs./ 
are f~l1nd as , before; then meafure to the end, ana 
fet down the diagonal; then go to F, ahd rneafure 
I~ perpendicular FK, and t'h~n LB, and fet ~hem. 

down. So you have the fecond trapezium. 
Being at E, meafure along the bafe ,BG to the 

perpendicular NA, and put in a ftake at N. ' Then 
meafure to G, and fet dQW • BG, and laft; 
Iy, meafUre ~he p'erpendi 4 'it down_· 
fa you have the triangle B 

• 
• • 

• . 
The refult 0 

, - .~--~~ 
I, Cf'rapezium. , 

. The diaO'c:mal ' - , 
~ , 

I' perpendicul~ r · --
z perpendicular -

, 2. Cf'rapczium. 

tr .88', 
3·94-

- ' 2.5 2 

The diagonal - - 12.00 

I perpendicular 
2 perpendicula.r 

Cf'rianglc. .. 
Bafe -
Ferpendiwlar 
• •• 

-

4·47 
3.7 2 

, 

10.56 
3'3~ 

• 

• • 

I 

" 
In meafnring any of the lines;--take care to g 

very fl:rait; otherwifl ttte perpendicubrs will be ei 
ther toO !hort o'r toO long, by going out of the line 
But when the perpendiculars are near .together, a 
BE, IC, the going Ollt of the line caufes link d 
ror; becaufe one gains what the other loles. 

, , . W~ 

o 
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When the perpendiculars are not very ,long, the Fig. 

pi ces where the perpendi,culars fall may be taken If" 
t Ul!e enough by the eye, without an index; for a 

fmall error in .the place, makes no fenfible cliffe-
I' ' ~ence in the_1e'ngth. . . 

,\ . <4' Otherwife thus. 
\ ~ Let ABCDE be a, field; from any angle of the 15: 

f1' Iel as D (from which alJ, or moft of, the other 
angles rna} be feen), fuppofe lines drawn to the o
ther ~ngles, as A and 13; which will c\lvicje the 
whole field into triangles; and marks being plac~d , 
at thefe- angles; take:1O eye draft of the field, thus 
divided into triangles. Then meafure II the udes 
of ' and fet them down in the draft, 
along lines. Thus, meafure DE, 
EA, ADE; then DB, BA, in 

-the BC, CO in the triangle 
BDC. thefe meafllres, very tri-
'f\ng}e' upon payer one by one, and 
fo the whole III be laid down. And your 
to-ug.4 draft will inform you, how to join the trian-

' gles together. 
If thi: other angles cannot be fCl!n from any an ... 16. 

ogle, then you mult take a point about the m.iddle 
,of the field as ,from which all :he angles A, B, 

, 0., E, be een. And fetung up marks at . 
thefe angles, and uppoGng lines drawn to them 
all from F, tll ke..a rough draug!1t of the field u 
ufual. Then meafme all the ~des of every trian-
gle one by one, anti write down their lengths, as 
yo m afure them, along their correfpondcnt fides 
in the draft. And th n they may be all laid down 
,on paper as before. 

Note, the fewer triangie's there are, the fooner 
tbey are me;lfured; and therefore it is fooneft done, 

. when the field is divided into triangles from fome 
angle, 'as in the form~r.lJ'nethod. For the leaft num
}:ler of triangles, any field can b divided in to, i, 

C 2 ' lefs 
, 0 



• 
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.Fig. lees by'; than the nullfuer of fides of the figure ' 
16. when the di"ifions run from an angle; and the • 

agonals lefs <by 3. But when the divifion is made 
from ~ point within; the number of triangles, and 

. number of lines, is equal to the nu~p.er of fides. \ 
For proof of the work, fome Ii e or dl gona' 

{bould be meafured over and a&ve. . I , 
If yOll; have not a rough draft, meafure rou r,.d 

the fieJd, AB, BC, co, &c. and fet them denvn 
in a table. Then meafure the diagonals AD, BO, 
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 . 

•• 

• 

PRO B. XIV. 

• To Jurvty any field by the l!:fJ table. 
• 

-
Set up marks at every corner OJ t le field, 

BeDE, except the corner, where you take your 
fration. Therefore choofe fuch an angle for Xvllr 
ftation, from which you can fee all the othC! r an
gles. Then put a clean !heet of paper upon youi" 
table and fix It at the angle D, fo tbat the needle, 
if ic have one, may hang juft over the flowef-' 
de-luce. Then apply the index [0 D, and dire8o, 
the fights to E, and by the edge the index, 
draw the obfcure line DE upon the paper; mea
flue DE, and fet it off (from y ur fcale) from 0 
-to E. -Then turn the jndex about, till thro' the 
fights you can fee A, the fi e o( the index (li).) 
being at D. Then draw th line DA; meafure the 

.diftance, and fet it from D to A. In like manner 
direer the fights td B, C, &c. and draw lines upon 
your paper; and meaft:lre the diftances DB, DC, 
&c. and fet , them from D to B, C, &c. upon t~ 
paper. Laftly, draw the fides of the fitld DE, E ,,\, 
1\B, BC and CD; fo you; draught is finilhed. 

. " Olblr 
• • . ' 
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t ,erwt e I us. 16. 
• . ''When there is no angle from which all the reft 

can be feen, take a ftation in the middle of the field, 
as at F; from whence all the angles ,can be feen. 

~ Then fet uB..marks at every corner, and plant the 
able.. F; aoo turn it about till the needle hangs 

\ ver the flower~de.luce, and there ,fix it. Then place 

• 

e index on the point F, and direCt the fights to 
~ and draw an obfc\lre line by the edge of the in
dex pon the paper. Then. direCt the fi,ghts to ij 
(ftill eeping the edge of the index c10fe to F), and 
draw a fine. , In like manner direC\: the fights ·to 
C, D and E, and draw )in'es to C, D, E, Then 
meafure all the difiances, in this order FA, BF, 
FC, D . with your compafi'es fet the dif-
tances per lines. from 1" to C, D, E; 
and la e boundaries of the field AB, 
BC, C. . \ 

Or thus, by going roul1d the field. 
j uppofe ABCDE a wood or pool of water. Plant J 5. 

die ab1e at A. and chufing a point on the paper 
r near the edge as .A, lay the index upon A, and di: 

reCt the fi~hts to E, and draw a black line as AE ; 
. then m&afure the difiance AE, and fet it from A to 
• E on your paper. Then the table remaining fixt, 

turn the index about, and direC\: the fights from A 
to B, and draw a line as AB; mea[ure the difiance 
AB, and fet froo A t~ 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 Be; then meafure it, al d tet it from B to C 
on the paper. 0 

Then remove the table to C, and laying the in
. dex on the line CB, m(n the table about, . till you 
fee the mark B; the . dir a the fights from C [0 0, 

I . 
• C 3 . aod 

• 
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Fig, :mti dra.w a line CD on the paper; meafure, CO, 
l5 ' and fet it' from C to D. In 11k manner remove.,tp 

D -,lOci draw DE,' and then to E ilnd draw. ~ A. Ob
ferving at every new ilation, to lay the indeX \'lpon 
the line laft drawn, and turn the table abollt, till , 
the index point to the lail ftat,ion. Fo~by tht~ .mean 

I the table is always placed in tho very fame fituation. I 
at every new ftation; fa that all he lines on the t , ~ 

'ble will t'hen be pal:alJel tb the refpeCtive lines In 
the field. Having thus drawn al1 the fiqes #.the 
field upon your ' paper, the draft is fini!hed. 

Therefore to prove your work, when you are 
come to any new fration, and has fixt the table; 
turn the index to any former fration, or to any an
gle of the field, or to any known objeCt; and it win 
-pafs thro' the fame point in the table that reprefents 
it, if the work is right; and if it do not, there is 
fame rror committed, which .."nj'ft e reCtified. 
Therefore let all your marks frand to t 1 laft, to 
obbvc by. . 

Care muft be taken, tht the table be not maven 
om of its place, till the work at:. anyone ftati(llfl ae 
quite fini!hed. Therefore obferve at firft, what ob-" 
jeCt the Index points to, when laid upon fome cer
tain line on your table; for it muft poin to t1\€ • 
fame object at laft, when laid on the fame line. , 

When any very b,rge champion field is thus to be 
meafured, it would requ'ire the paper to be often 
changed; to prevent this, ufe the fplJowing method . 

. Place the table at every angle, and draw lines as 
pefore dIreCted; and meaful'e tlv.: fide,~, but do not 
Ih the meafured diftances ~lpon thefe lines, but ~n
)y write down the length upon every line! There
tore thefe lines may be drawn as long or as !hart as 
you '1 ; nel there re need not run off the table. 
And when this comes to be 1 id down, you muft 
make all the angles egual to thofe on the table, and. 

11 the fides of [u(;h length cr. is written upon them, 
taken 

I I 
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taken from a proper fcale; fo you lhall have the Fig. 
true' plan of the field. J 5· 
t When a field has many fides, the method of mea- . 

:' furing round about it, with the plane table, will 
be fubjeCl: to errors, by r afon there are fo many 
angles to Q~taken, and always from different lines, 
whid multiplies the error . . , 

• 

PRO B. XV . 
. 

cro Jurvey a field with the infallible. 

Fir), from a point within it, or at any angle, as r 7. 
Cuppofe at S. Set up ma:ks at all the corners of 18. 
the field, as at A, B, C, D, &c. and having af-

there fix the in/ll'ument PQ, • 
ation upon it. Then direct 

file '.fllRle A, and from the center of 
its edge the line I, the fame 

trn1T'l S. Then meafure the 
Ite that difrance on the line I ,. 

J1hen the inde~ to B, draw the line 2 from 
th center of the inihument, the fa waYt that 
B lies from S; and meafure the length sa, 't.od 
write its length on the line 2 tlpon the paper. In 

. the 'fame manner, the infirument frill remainillg 
fixt, direCl: the index fucceffively to all the angles 
C, D, E, F, G; and draw as many lines 3, 4, 5. 
6, 7, by its edge, upon the paper; and write 
thereon their rcit'eCl:ive difiances SC, SO, &c. mea
fured with the chain. Thus we find SA. 16,20, 

~B 10.12, SC 14 • .98, SO 12, 9 0, SE 7.25, SF 8.84, 
and SG 14.65. Then all the .. , 'les i, 2,3, &c. 
will be parallel to the lines SA, SB, 'SC, &c. of 
the field. And the work is ~ady for lyjog down. 
And the procels had be\!:n the fame, if the fration 
had been in any ancle • 

• 

" C 4 Other-
• t 

• 
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, 

Otherwift, by going rOlttid the field. (l 

Fig. 
J 8. 

. -

19. Place the inftrument at any .angle A, and 'di~ ~ 
reet the index to B, and from the center of the 
paper draw the line J, the fame W,al fJ;om the 
center that B lies from. A. Screw r,J. • .; ind,: faO; 
llpon the line I, and remove t6 B, . and as you go, \ I 

111eafure AB, and writ~ its length on the line I . 

Then fix the inftrumenl at B, and turn it roun , 
till the indelC (by backfight) point to A; ~here fo :tw 

• 
, 

• 

. the table faft, and direct the index to C, and raw 
the line 2 by its ' t:dge upon the paper, to lie the 
fame way from the center, that C Jic:s from B. 
Then fcrew fait the index, to the line 2, a{ld re • 

-

move to C, and as you go along meafure the fide 
Be, and write its lengtlf on the line 2 . Fix t~e 
inftrument at C, and turn it round till the index 
point . backward to B; then tu'" the illd~x to D, 
and by its edge draw the line 3, and fcrew it faft. 
4-fter this manner proceed to all the al}g1es D, E, 
F, G; always obfervi~g, to fix the index upon • e 
lipe laft drawn, and when you come at the }lei( 
angle, to fix the inftrumenr, that the index may • 
point backward to the laft ftation, and then dire6l: 
the index to the next ftation; and in going along; . 
meafure each fide, and fet it upon its refpeCtivo • 
line in the pap r. And note, at the laft ftation G, 
the index ought to point to A if the work he right. 
HereAB'is 13 .10, BC6.18, CD 1.,7.75, DE 10.32, 
EF 10.45, FG 9.00, GA tr.15' And all the Jines 
J, 2, 3, &c. will be parallel to he refpeCtive lil)Fs 
AB,BC, CD, §i~ 

• 

S C H (;) L I U M. 

I might now fuew how to furvey a field by the 
theodelire, circumferent6r, femicircle, geodetical 
ftalf, &c. but as thefe inftruments are purely for 
taking angles, the method whereof has been !hewn 
in the firft Problem; there e no particular cli-

• , < res:riolllP 
• • 



.. 
. 

R V E YIN G: Sect I. S U 35 
reetiolls need be given further for, that purpo~e. Fig. 
And when there inft,ruments are fit to be ule~, wIll 19. 
be ihewn in th'e' followin~ P.roblems, whe~ell'l are 
explained the different methods of furveymg any 
field or l'arce1 of ground. , 

\ ,... PRO B: XVI. 
I 

q"o [urvey a Field at one jtat.itJn, by meall/ring ftveral . . ' ,"I/es. 

~lUre fome angle ih the field for your ftation, · ~o, 
from w hence you qm fee all the ref\: of the angles, 
as at S. Then fet up ftation f\:aves or marks at e
very .comer A, B, e, &c: Then placing the in
'frrument at S, whether it , be a Theodolite, 'SeI,ni
circle, Geodetical ftaff, &c. it is the fame thing; 
direct the fixt fights to A, and there fix the inftru
ment; then dir(C4 the index to B, fo that thro' the 
fiahts )~may fee ~he mark at B; and the degrees 
c~t by the index, will !hew the angle ASS, which 
fet down in' the field b00k. Then diren the index: 
.1& e; as before; and the degrees cut willlliew the 

., angle ASe, which fec down. In like manner take 
the angle ASD, and the reft,' if there be more, 
and fet all down. And ehis way is more exaet, thall 
taking the angles ASS, BSe,_ ~SD, &c. 

, Then with the chain meafure the fides ani:! dif-
tances in this order SA, ES, ·se, DS; fettinO' them 
down in the field book, or wrieiog them on the lines 
in a rude draf< of the field. 

• • 
Or tku~, from tf point witbin • 

• 

• 

When all the angles cannoe be feen from any: one 2' ~ 
of the angles gf the field; a{fume fome ftation ~ ... 
within the field , wher~ tlie angles can all be feen . 
there place the inftrument at S, and direeting the ' 
fiX! fi ghss to A, there fix the inftrument, and di
n;et the index to .B, and turning ie round,' till 
th(o' the fi~ 'yen fee the mark at B, obferve the _ 

• 
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Fig. degr:ees cut by the index, for that is the angle ASB~ \ 
2 J. whIch fet down in the field bo k, or in a rude 'draft 

of the field. Then the inftru ent remaining fift,. 
'diretl: the index to C, and the degrees cur, filew ' 
the angle ASC. In the fame manner direCt the in-I' 
dex to all the ot~r corn~rs D, E of ~e field; and 
you will get all the angles a out S, meafur'2rl frorr; 
the firft line SA, which fet down. And this is mardi 
exaCt, than taking the angles ASB, BSe, &c. fir/,
gly,. Bur, with fome inftruments you cannot t~F..!e 
the angles q\lite round from the line SA; and t :ere
{ore you muft then take the angles {eparate, SB, 
BSe, CSD, DSE and ESA. And to prove the 
work, the fum of all thefe angles ought to be equal 
to 360 degrees. But if the ftation S happens 10 be 
upon an. eminence, the fum of all thefe angles wilI 
be fomething lefs than 360 degrees. 

Having got the angles" meafll4* all the diftances 
SA, S8, se, &c. with the chain. And;" is q\lick
eft to meafure in this order, SA, BS, SC, DS, SE; 
that is', from the inftrument to the firft corner, and 
back from the fecond. corner to the inftrument, aid 
fo on. Still one from the inftrumenr, and another • 
to it. Then thefe diftances m\lft all be fet down in 
your book or draft. • 

Otherwije, hy meaJuring round the field. • 
22. Take your ftation, if yoo can, in an angle or a 

n e; let it be at E . Then marks being placed at 
A, B, C, ' D; and turning the fixt ghts to A, fix 
the inftmment; and direCt the index to B, and the , 

degr~es ut will filew the angle BEA, which nolle 
down. Then turn the index to e, and th!!n to D. 
and note down. the degrees Cllt, which are the angles 
AEC, AED. 

Then meafure with the chain all the fides EA, 
AS, Be, CD, and DE; and fet them d wn. 

H ere - ( , 
• 

• 



• Sect. I. . SUR V E Y. I N G. !7 
aere if you take all the angles at E feparate, the Fig. 

1(lm of them all mull: be equal to the angle AED, 22. 

, if the work be right. You mull: note whether the 
angles at S, C, E, be acute or obtufe. 

In all thefe methods, car'c mull: be taken that the 
in'll:ruroent not moved out of its place, while 
you are workmg; for if it be, your angles will not 

e true. 

PRO.l3. XVII. 

!urvey a field, by meaJuring but olle line, and 
taking the Imgles rottnd about. 

• 

• 

Let ADF be the field; fet marks up at all the 23. 
corners F, A, B, C, D, E; and chufe "lome fide, 
or fome diagonal or line, to be meafured, fuppofe 
AF. Then place th~ in(trument at F, and rake 
the angles AFB; FC, CFD, DFE; and note them 
down. "'tio to A, and take the angle EAB. In 
like manner going round the field, take the ungles ' 
RBC, FCD, FOE; laftly meafure FA. Then there 
t i ngle~ may be laid ddwll upon paper, one aftet 
another, beginning at the triangle F AB. 

In like manner any other lin", as FB or FC, may 
be meafured inftead of FA; and then the triangle 

, FSe or FCD mull: begin the operation. 

-

Or thus, from a fl.tion in the field. 
Afl'um the 1;l:ation S, and let FS be meafured. 24. 

Place the in!l:rument at S, and take all the angles 
ound S, ASS, BSC~ CSO, DSE, ESF, and FSA. 

~ 'hen -go tound the. field , and take the angles SAB, 
SBC, SCD, SDE, SEF, and SFA. From thefe, 
the field may be laid down, beginning at the trian~ 
g\e SFA. 0 

And any line AS, BS, &c. may be meafured 
inll:tad of F5; if AS be meafured, then the con-
fuu egi with the triangle ASB • • II , • 

~ 
'-,,-,. 

,.. "j ... ;,)_!.r,. 
"~-:;~J 

• f'oo • • •• ~ , ..... I .... , 
~ ~ ........ -'1~ 

Thefe. 

• 



• 
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· Fig. The[e methods are fubjed: 
when the number of fides is 

to errors, efpec1ally 
ery great. () 

• 

• 

. PRO B. XVIII. 
• 

. ::'0 jitT"Vty. a field, bJ Jhe method of ifr:"lati~n, 
gom: round :t. • 

or I 
I , 

25. Let ABCDE be the field. In this cafe we mu~' 
. reduce the field to as few fides as we can; ~Ci 

therefore where there are any fmall bendings, 'l jn 

• 

. crooked hedge , we muft take offsets by Prob. III. 
Therefore pitch upon the ftations, a, b, c, d, e, as 
near the hedges as you can conveniently come; 
and at thefe places fet up ftation ftaves with mark-s. 
Begin at fome angle as (J, and placing the inftru
ment there, take the angle cab, which fet down in 
the field book. Then me~fure ~m (J to b; and 
in going, take the offsets at a, and at.l;" g, b, i, 
and at b, and note them down in the field book, 
and the length abo Then place the inftrument a.r. 

• • 
b, and take the angle c, and note It do~; 
and then meafure from b to '; and in your way, 
take the offset at b, and where you touch thehedge . 
at It, and the offset at c; and fet them down. 
Then at c place your inftrument, and take the an
gle bcd, which write do\m ; and then meafure cd, 
taking the offsets at c and d, which write down. 
Again place the inftr\lment at d, and take the an
gIe cde, . and fet it down, ,and the a set at d. Then 
meafure from d to e; and as you go, note the 
point I where YOll touch th hedg" and the offsets 
at 11) and e; and fet all dowll.· Then fet the in
ftrument at c, and take the angle dea, and fer . t 
down, take the offset at e" and meafure from e to 

" 0 , being a ftreight hedge, and take the offset at a. 
Set all down, and your work is fin ifhed . • 

In 

J 
•• 

- oJ 
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In your book you muft note which are " inward, Fig •. 

!nd which. are outward angles. 2\nd to prQve your 15. 
work, add all the angles together, and the fum 

, will make twice as many right angles, abating ~, 
as the field has,fides, if the work be right. , 

• 

• 

. W~n tit , e are many angles or fides in a field, 
f this method is fubject to ertors ; .. therefore it fhouJd ' 
~ not bit applied, where there are more than 6 fides '; 
'-or .at leaft the field (hould be reduced to that num
o ; for the fewer fides, the more exaCt the work 
wi 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 reafoD . the draught will never 
c1ofe, For when aU is laid down the laft point 
fhould fall upon the firft, for we end where we' be. 
gun; and when the plan does not anfwer that, it 
mult rong.· 

When you cannot get an internal angle COD· 

veniently, produce one of the fides without the 
eld f and take the external angle. And if all the 

al,gles be taken externally. the fum of them all' 
ought to be equal to 4- right angles. And if a 
lide cannot be meafured direCtly, it may be dOQe 

• by the method of taking inacceffible diftances', in 
the laft SeCtion. . 

if you make ufe of the circumferentol' fol' taking 
angles, you need only place it at every other an
gle. And tho like for any inftrument, where a 
needle is made ufe of. 

dtherwije, by the needle. 
When the number of angles of any piec~ of 

ground is very great, the method of circulation, 
by taking the angle! round it, is impraCticable, 
becaufe there is no fixt line to take tbefe angles 
from. 'In this cate the needle may be brought in, 

....... r And here we have no more to 
0, j 
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. fig. do, but to from angle to angle, and tako the 
bearinl¥ of all the fid~$" or the angles.they ma e . 

# with the meridi,an ; ~nd to meafure the Jen,gths of . 
. the fides. 

• 

, 

• 

26. Let ABCDEFGH be fome thick w02d or pool 
of .water, which we qmnQt fUl-vey ,thin. r Here, 
we muO: take all ~he bounda'ries on the outfide,\ 
and reduce it t'~ as few fides as we can, for greater 
exaCl:nefs; as in this field, where we have bU~(5 
ftations; but then we {ball have the more ottets 
to be meafured. Therefore having fet up mar][is at 
0, b, c, d, e, wher~ we take our ftations; begin 
at anyone as a, and placing the compafs and needle 
there, fo that the needle may hang over the flower
de· uce, take t e bearing of the line ab, and fet 

·down what angle it makes with the meridian, and 
which way it lies in refpeC1: of E. W. ' N. or S. 
Then meafure the length ab to the next ~on, and 
jn going, take the offsets at a, s, t, and where it 
touches the corner at B; and fet all down. Then 
place the compafs at b, and caufe the needle to ha 

. avet the flower-de-Iuce; there fix it, and take he 

.be;lring, of the next !btion c, or of the line 
bc; and then meafure bc, and then take the offsets 
at b, f, h, i, and where it touches the corner at 
C; and fet thefe down. Then place the ~om -

afs at c, d, and e fucc;:effi vely; and take t,he bear
ings of cd, de, ea, as . before; and the offsets ' at 
k, E, d, and at 111, n, F. p, G; alfe at the corpers 
H and A; and fet them all down in the field book, 
and the work is done. ~ ~ 

Care mua. by taj<en, 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 exery 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 • 
• • 

hen ' • 
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When the furvey is done, if you lay down every Fig • . 

. diftance fingly, and the- bearing, upon paper; and 2b. 
from thence get the eafting, wefting, northing or 

, fourhing, and put them into diftina columns; 
then the fu..m' of the eaftings and of the weftings 

,
muft be equa.. And the fum of the northings e- . 
qual to the fum of the fouthings; if the work be 
right. For it is no more than working a traverfe 
o the land, by plain failing, as it is prattifed at 
~a. . 

ho'thi£ method is not to be relied on, or u[ed~ 
but in c res of necemty, wit re there is a great 
number of angles to be taken, by reafon one can-
not take an angle with the needle, to any gr at 
exaanefs; yet , there js no greater error in takin 
one angle, than there is in taking 20, becaure they 
are all .tal5.en from the meridian, and therefore are 
indept'll-bnt of (Jne anGther. But if it was pof
fible to take an angle as exafrly with the needl 
as with another inftrlltnent, it would be the beft 
ildhUlnent to furvey with. And as it is, it has toe 

• advantage of oth r inftruments in fuch cafes where 
the number of fides is very great. The main oif- . 

, 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 needle muft be 
made very lo!'\g, and be well touched. In ufing 
other inftruments, they are fixt, by direCting the 
index to the la l: ftatlon, which admits of greater 
exaCtnefs. For all infrruments with a needle, and 

• 

Ifo the plane ble, whet er it has a needle or' 
nor, require at every ftation to placed in the 
fame pofitioll; ' in refpett to the meridian, thro' all 
the operations, 'Whi h is hard to do; for a needle, 
tho' never fc;> good, WIll not always {bnd at the 

• 

PRO B. 
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\ 

Fig. 
PRO B. XIX. 

CJ'o JurvC] Q field at two .foatio11I meaJuring only one 
line, which is the .foa/ionary diflallce. 

, 
.'27 ChOofe two ftations Sand T, ~tl the- field. 

from whence all · the angles Can be feen. Then 
fet up ftation ftaves there, and at every ang.le, with 
ftreamers of different colours on them. Then plll.;e 
the inftrument at one ftation S, and directing the 
fixt fights to the other T, there fix. the iftftrument; 
then directing the .index fucceffively to the feveral 
angles in order, take the angles TSA, TSB, TSC, • 

, TSD, TSE, TSF; and number them " 2, 3, 
., &c. for dift' nction, and write them all dowl1. 
And t!1e marks at thefe d.fferent angles, ought: 
all to be different, to diftinguifh""them one from 
another. Then go . to the fecond ftm~on T, 
and directing the fixt figh,ts to the fiTft ftation S, 
fix it there; and directing the inuex to the feve · 
ral angles, in the (ame order as before, take th'e 
angles STA, STB, STC, STD, S:rE, STP; 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 fration 
to the other, meafure the ftationarv diftanee ST. 
Then if all thefe angles be laid down upon paper., 
and lines drawn, the correfpondent lines will ir:ter
fect in the angles or coroers of tHe: field A, B, C, 
&c. Then, draw the lines AB, 'BC, CD, &c. 

• 

Jf the plmte table is !fed. , 
Draw the ftationary line S'):' on the table, an~ 

fetting the index t9 the line ST, direct it to T, and 
£.~ the, table th~re ; and laying the edge of the ind 

to 

• , 
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tn S, direCt it fucceffively to all the angles ,B, C,Fig. 
&c. am! draw lines from S by 'the edge of the in- 27. 
dex. Then go to T, and meature the ftationary 
iJiftance ST, which fet off lip n the table. Lay 
the inuex upon the line ST, and direCt it to S, and 
fix the .,tabie fa. Then lay the edge of the index 
to T, and direct it fucceffively to the fame angles 
A, E, C, &c. anu draw lines from T as before; 
and note where the corrcfpondent lines (or thofe 
drawn to the f:m1e angle) , interfeCt; for thefe wi ll 
be thle lcveral angles of the field. 

The two fl:ations Sand T may be fometimes ta- 28. 
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 field, as at sand t, as when one is 
not ad,nitted to come into the ground. A nd it will 
fhorren the work, if one or both ftations are taken 
in the production vf the fides of the figure, as here, 
in AF ana DE; and Iikewife if two of the angles 

~ 

f~1l in the fame right line, drawn from either fl:a· 
tI°li· ~ 

Nate, the corncrs ()f the field thus determined 
~y the interfeCl:ion of lint:s, will be true/t, when 
they interfed the neareft to right angles. lh,t when 
t~ley Cll[ very ohliquely as at A, fuch interidl ion 
wi.ll not give the point eXlCtly; and therefore it 
,,,auld be better to meafure on~ of the lines, as SA 
or 'fA. And the error of interfeCl:ion will be reci
procallyas the ji';le of the angle SAT, ceteris fa 
TlVUS. 

If it happen that fame lngle cannOt be ttcn from 
one' of the ll:ations: the!1 ft: t up a tbke for a 111 Jr! ' • 
in the midway between the flation and thnr nngll:, 
to £land in a right line; which mly fool1 be dune 
by an inCh mene, placed at the fl:lke, taking back
~:ht ... .g"io.(cIi!:!ht. Or take a new ftJtion, fo thut 

a y be feen from this 
ceed as before. 

Thus 
• 
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.. Fig. Thus a map of the chief places in a town m~y be 
28. mac;le; or any part of a river fu :-veyed, &c. by ttl-. 

king two fl:a!ions, on two towers, or two high hills; A 
and thus inacceffible places may be meafured by 
means of fcaffolds erected, and fixing high poles I 

at the angles, with flags of different, coloL1~s 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 ufll1g the plain table, it fometime happens that 
the lines run off the table; in this cale, move the 
paper fo far off the table, that the laft fi:arion may 
be a little way upon it. Then take a frefh fheet of 
paper and glue it to the other; ' llt that fide wirh 
mouth glue, and 10 faften them down.""'·Then lay 
a ruler upon that ftation and the fl-ationary line, 
and prolong it upon the frefh paper. Then lay .. he 
index upon the fi:ationary line, and turn the t;able, 
till thro' the fights you fee the laft ftation; there 
fix it, and proceed. 

PRO B. XX. 

By means of ftveral flations, 10 jurvty a lnrge rolli 
mon, a river, a part of n country, or any hilly ground. 

When all the angles of a field or parcel of ground, 
or all the objects we want to 'obferve, cannot be 
feen from one place; then we muft take fo many 
ftations, as will fucceffively difcover themall to us . 

29' Let ADG be a large co:nmon, or part of a 
country; and A, B, C, D, E, &c. the angles or 
boundaries of it, or any remarkable objects in the 



\ 
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country, as trees, towers, houfes, mills, &c. TakeFig • . 
r~e hations S, T , V, &c. upon fome hills or e- 29. 
minent places, from which all the angles or objects 
I:an be feen, and at all the place::s and nations, fet 
up long poles with marks. Suppofe the objeers 
K, L,~, B, C can be feen from S; place tbe 
infl:rument at S the firfl: nation, and direer the fixt 
fi ghts to the fecond itation T, and there fix the 
in ll:rume::nt. Then take all the angles round S, 
as TSK, T SL, TSA, T58, TSC; and meafure 
all the difbnces ' K, SL, SA, SB, 5C, and the 
itationarv diftance ST; and fet all down. But in 

• 
the pl ane tabh:, fix the table and direer the index 
from S to T, and drlW the fbtionary difl:ancc T. 
Then direer fUCI..efflvely from S to K, , A, B, C ; 
and draw lines on the table. Then mearure the 
dillances SK, . L, S:\, 58, SC, and 'j, and fet 
them all lIpon tl leir proper lines. 

The:: n n:move to your fecond nation T, where 
YOll can fee the:: objetl:s D, E, £1', I. Diretl: the 
fi;'Ct fi ghts to the former nation , <l nd fix the in
itrl'ment; then take all the angles from T, as 
TD, STE, ST F, STl; and to the next ftation 

STV, and mcafure the difl: ances '1 D, TE, T , 
TI, and TV, and fet al down. Or in the plallc 
table::, lay th e:: imkx un the fl:arionary line T, and 
keeping it there, tu rn the table about, till thro' 
the fi ghts YOll fec: the former fl:ation , there fix ir. 
Then di retl: the index to all the:: places D, E, , T, 
and V ; and draw li nes, on which fe t the dl tances 
as before. 

• Thm go to a th ' I'd nation V, where YOll can 
fee the oh jeCls G, H . T hen placing rhe inllru· 
ment 'I t V, direct the fix l fi ghts to r the for. 
mer fl:ltion, and fix thl! infl:rumenr, and uk all 
the angles f -om TV, as T G, TV H, and to the 
ne::Xl it tion , if there be any more; and meafme 

D 2 the 

• 
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. l"ig: the difiances, YG, VH; and , fet all down. But 

29. in th~ plane table, lay the index on the la fia- . 
tionary line VT, and turn the table about till the . 
formt:r fration T appear thro' the fighrs. there ~ 

( it. Then direct the index fucceffively. to G and H, 
.and draw lines, on which fct the meafpred difi:ances, 
VG, V H as before. 

And in general when any fiationary line is d rawn 
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 fce the fiat ion laft 
come from, and there krew it fait, and proceed. 

1\ nd after this manner, if there be more objeCts 
undetermined, you mufi take new fratiom, and fo 
proceed, till.all is finifbed. 
Th~n from all thefe angles and difrances giv ll , 

th~ whole work is eafily laid down by rule and 
ompafs, and the plan or map defcribed. But when 

it i taken by the plain table, it is delcribed al
ready, by the operations on the table. A nd if it 
be a field , lines muft be draw~ from A to B, frqm 
B to C, &c. • 

At every ftation when the infrrument is fixt, take 
care it be not moved out of its place, till all the 
work at that ftation be done; which you may know' 
by obferving fome remarkable object thro' the fixe 
fights; for that object ought always to appear there. 
Or on the table by drawing a line; or making a 
l]1ark, by the edge of the index. For rhen the 
index being laid to that mark, that objeCt ought 
always to appear thro' the fight~. 

f there be fome of the objeCts which cannot be 
fi Vn from allY of the former ftations, then new 
fhltions mufi be taken from which they can be fe n. 
Hcm~mbrillg to take the:r diftances, and angles 
(or pGfuions), from fome of the other ftarion . 

• 
-. 
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Ifl fome of the objects can be feen from two Fig. . 

. adjol11ing ftations, as 1 from both T and V, then 29-
I the angles may be taken from both ftations (lTV 

alid IVT); which will fave thtt labour of mea
fu~ing to fuch objects, the diftanc s TI, VI. 

In tlTt plaiD table, when any ftatiqn line runs oft 
the table, take off the paper and glue another pa~ 
per to it with mouth glue; on this produce that 
itation line to its proper length. Then faften the 
paper on the table, with the former ftation ne~ 
the edge of the table; and laying the index on 
the new ftationary line, turn the table about, till 
YOll fee the lall: ftation come from, thro' the fights; 
there fix it and proceed. 

It will be proper always to take an eye draught 
of the field or coulltry, upon paper, before you 
begin your work. And all your meafures mull:..be 
wrirten dnwl1 in this rough draught. Or elfe they 
mull: be written regularly in a field book on p4rpofe. 

PRO B. XXI. 
• 

(]'O Jurvty a lordjhip, or large ejlate of land . 

. ' If the eftate be very large, and contains a great 
number of fields; it cannot be done by furveying 
all the fields fll1gly, and then putting them toge
ther; nor can it be done by taking all the angles 
and boundaries £hat indofe it. For in thefe cafes., 
any fmall errors will be fo multiplied as to rend r 
it very much dilt9,rted. 

1. Walk over the lordlhlp two or three times, 
in order to get a perfeCt idea of it, and till you cao 
carry the map of it in your head. Anp to help 
your memory, draw an 6ye draught of it on paper, 
to . YOll, or at le;lft, of the principal part$ 

3 2 . Ch.o.ofe 

• 



• 

48 SUIt V E YIN G . 
. Fig. 2. Choofe two or more eminent places i? the 

29. eftate, for your ftations, from whence you can ree . 
all the principal parts of it; and the fewer frations 
you have to command the whole, the more ex ~ 
your work will be; and let thefe ftations be as far 
diftant from one another as pollible; and they will 
be fitter for your purpofe, if 'thefe ftationary lines 
be in or near the boundaries of the ground, and 
efpecially if two lines or more proceed from one 
ftation. 

3. Take hat angles, between the ftations , you 
.think neceffary, and m afute the diftances from 
ftation to fratio n, always in a right line; thefe things 
muft be done, till you get as many angles and lines 
as are fufficient 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 objeet is 
placed, by meafuring its diftance from the ,ftation
ary line; and where a perpendicular from it ct.ts 
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 
)s remarkable, and all thefe thin~ mufr be noted 
down, for thefe are your dala, by which the places 
of fuch objeets are to be decewined upon Yo:.lr 
plan. And be fure to fet marks up at the interfec
tions of aU hedges with the ftationary line, that you 

• may know where to meafure from, when you come 
to furvey thefe particular fields, which muft imme
diately be done, as foon as you have meafured that 
ftationary line, whilft they are frelh in . 
B 17 th is means all your ftatiolliQ' lines are 
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meaf\lred, and the fituation of all places adjoining Fig. 
to th~m determined, which is the firft grand point 
to be obtained .. 1 would have you lay down your 

rk upon paper every night, when you go home, 
, that you may' fee how you go on. 

4. Ao to thl'; inner parts of the eftate, they mllft 
be determined in like manner, by new frationary 
lines. For after the main ftations are determined, 
and every thing adjoining to them j then the eftate 
muft be fllbdivided 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 adjoming fields, by taking th 
angles that the fides make with the ftationary line, 
at the int!~rfeCtions, and meafuring the diftances to 
each corner, from the interfeCtions. For every fta
tionary line will be a bajis to all the future opera-
d ps; he fituation of all parts being entirely de
pel1'dent thereon; and therefore they !hould be ta
ken as long as pomble; and are b~ft co run along 
fome of the hedges or boundaries of one or more 
fields, or to pafs through fome of their angles. All 

. things bein~ determined for thefe ftations, you mufi; 
Like more Inner ftations, and continue to. divide 
and fubdivide; till at laft you come to fingle fields; 
repeating the fCll}e work for the inner ftations, as. 
for the outer ones, till all be done. And clofe the 
work as oft as yC)u can, and in as few lines as pof
fible. And as it may require fome judgm nt to. 
chufe ftations the moil: co veniently, fo as to caufe 
the Ie aft labeur; let the ftationary lines run a.~ far as. 
you can along fome hedges, thro' as many corner 
of the fields, and other remarkable points, as you 
can. And take notice how one field lies by ano-. 

D 4 ther; 
• 




