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PROPERTIES OF RIGHT-ANGLED TRIANGLES AND TRAPEZOIDS WITH EXEECISES.

Caleulation of the third side in a right angled triangle when two sides are
known. Where perpendiculars fall on a straight Jine jrom points on oppo-
site sides, how to calculate the distance between the two points. When

alars fall on a straight line from any two points on the same

how to calculate the distance between the two points. Relaticn

e sides of a right-angled triangle when a perpendiculai is drawn
Tixercise for calculation of sides

porpendic
side of it,
betwoen th
from the 1 ight angle to the hypotenusc.

of right; angled triangles.

CHAPTER IV.

INSTRUMENTS REQUIRED FOR CHAIN SURVEY.

20 Metres Chain.
Construction of—arrows—method  of measurement—duties of leader,
follower and surveyor—reading of links—c xercises in rcading links—
where the closing or both the closing and starting stations become
invisible after a certain Jength—measurelent on slopes— descent—
ascont running chain over pricklypear and such other olistructions—
ight line between two points—to trace a line in the

to walk in a strai
direction of two distant points—testing chain.

Cross-Staff.

o of offset—tne use of the crcss staff—first use,
a give chject to the chain line—second use—
laying the offsot from a giveu point, on the chain ]__ihe——third use—for
aligning points or ranging flags in a chain line—hints to be observed
in the use cf the cross-staff—restriction on length of offsets—why
a right angle is formed on the ground—testing the cross-staff.

Construction of—DMeani
laying the offset from

Standard Pole.

Qonstruction and use O Es
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CHAPTER V.

DEMARCATION.

Revenue Survey—irs meaning, necessity and use—Village—Khands m
and field demarcation-—ignoring and equalization of bends—demarca tion
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LIELD MEASUREMENT.

Preparation cf rough hand sketch-—tria ngulation—principles cf triavgula-
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and offset—advantages of tle second method—process of 1neasurement—
recording of measurements—recording of details—measurement of
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between not chainable. Construction of a rectangle

(b) Measuring an offset of line obstructed as above

IT (a) Both stations accessible but not visible from each other nor the line

between chainable—
(1) Method with the cross-staff and the chain-construction of a right
angled triangle o 45 A s 50 .

(2) A second method with the cross-staff a

nd the chain-construction of
a trapezoid on an arbitrary line

(3) A third method with the chain only— construction of twe sinular
triangles : 5

. ..

(b) Measuring an offset on a line obstructed as above—-

(1) Constructing a rectangle by producing both wa
similar triangle formed in any triangle

(2) Constructing a rectangle from a parallelogram

() .

ys the base of a

(3) Forming a similar triangle in a right angled triangle and calcula ting
the perpendicular : o 55

(¢) Measurement where the offset itself is obstructed

IIT. One of the two stations alone accessible the other

visible but the line
between them not chainahle-—

(1) One method—construction of two equal right angled triangles

2} Another method—eonstruction of similar right angled triangles
(3) When the two stations are invisible from ea ch other

IV. Measurement of obstructed lines in special cases—

(a) Betel-leaf garden, village sites and such other fields

(b) Where a sub-d

iVision point in a field boundary is inaccessible and
invisible o oo f o o a5 G o s
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4. Observance of the legal formalities under the Act—Explanation of
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1. Objeot of Maintena
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Administration—Connec
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map
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tlns ma,nual assume a know]edge of the, fouig' :
dd;tlon : subtractlon multxphcat:on and dm O]

W

,4x4-—16 —4%: or m'wo

:Exnmp]e 1:—To find th.e square 100t of the number 625. - e et

g from the right. Thus t.he number

P

E Pla,ce Imes betiveen every pau‘ of ﬁgures begmm
_-vn._]l appear as 6/25. : A »

I‘1rst step :i—Take first the ﬁgure up to the first line from the left ie. 6. Whaf, is

: the num.ber which multiplied by itself gives either 6 or the nearest number below it 2 &
An,gwer 9': for 2 multiplied by 2is 4, and 3 multiplied by 3 is 9. 2 will be the first ﬁgure A
Write 16 down as the divisor, effect the division and enter the remamder \

of the root.
s thus e ¢ S . 3 Db &
L 2)6/25(2 | 3
‘4 Second step :  To the remainder. ; . ; i B
2 > Famy
‘ 5 oy g
2, annex the two figures up:td the next line. s ;.. % |

’

We then have— v ‘ 2 : 0 ¢

2)6/25(2
4

——

295 - . ot

, Then double the figure obtamed 1or the root so far, 2,
: ‘bhue — : Sy
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L

o Gbﬁside’p next how many times 4 will go into 22. Answer,  five times. Annex

& this figure 5 to the figure 4 alread obtained, effect the division and add ..ftl_lé"ggfﬁg':ure.
'© "5 to the figure already obtained for the root, ie., 2, We then have — &

3 b S5 : : ¢ / i i 1 e, :
| 'ﬁdﬁhing remains. The square root of 625 is 25. 2 ) i

o Exampie 2 :—Similarly to find the square root of 142,884 ;

3) 14/28/84 (378 ' ‘

9 b

e 67) 528

169 : R

748) 5,984
= 5,084

- There jsno remainder. The root of 142, 884 is 378. It
new step in the calculation the last figure of the root that ha

~ . doubled, and that the number of lines by which the
" indicates the number of digits in the root.

will be noted that at each
s been obtaimed must be
original fisureis ‘divided

S ~Genevally it facilitates work to refer to published tables of raots and squares instoad
g of working out square roots by theabove method. Pl

5. Arithmetical tudles:—

s 7.92 Inches = i '
- 100 Links

Il

1Gunter’s gha,in.

12 Inches = 1 Foot. » :

3 Feat i = ‘1;-'Ya..rd. ;
99 Yards = 1 Gunter’s chain. S £t

10 Chains = 1 Fudong. et

3 Furlongs

= 1 Mile. o
"-:;‘:A:‘l-gﬁx;S‘qmire inches = 1 Square foot. : =
;,._E;)*S;qllarqfect S e

; 1 Bquare yard.
484 Square yards ik

=i AT Square chain, e 4 s
":Al(_)hS.Quar.e chains = 1 Acre. Gl
. 640'%ores » = 1 Square mile, F

e

square feet or 1,00,000 square linkg,
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10 \Iﬂhmetres

1 10 C,en'olmetres

10 De_cimetres

R el S 5 Vi

il Decmmetre

i, 1 Hectametre, |

1 1 Kilometre £ BRI wE
(IKM—-IOOOM) ST o S

: quare Cent 1metre.

il e & Sqﬂ&l‘e Dec]metre_ ; - s

| 100 Square Deumetres Sl .1 18quare. Metre. 5 A
(1 Sqm. = 10,000 Sqom.). .

- 100 Square C‘entlmetres 1‘

ViR

100 Square Metres ' S 1 1Areorl Squa.re Decametre.\ S g
1100 Ares , g 1Hectaroorl Sq Hectalnetre .~ B e
e (IHA = 10,000 Sq. m.). ? e igund P
ki 1 Hectare : 1 10,000 Sq. Metres or 256 Square Cbams (20 metms;. ;
i 100 Hectares : N | Squﬂ,re k;]ometre_ .
i+ EXFERCISES. : 3
Ex‘tlaot {he square root of R .
1) 142,354 el EaT8
| (2) 2,94,849 ek X
. (3) 10,581,600 R ) : i i
 (4) 9,78,121 e t080 ‘3 B
© (5) 12,506,641 i At o
~(6) 13,34,025 : sioealsl05 Fii i
(7) 22,92,196 P omclsold : |
(8) 28,22,400 ieee 1,680
- (9) 58,51,361 s eail2Alio
- (10) 60,76,225 Juyk 214667
S (1) 62.40,004 . ieeeup 28 o
3 © (12) 61,70,256 eeken2 A8t
(13) 45,092,449 o s n2y143

; (14) 43,907,409 2 ..../1_2,9‘9"_7" T e
‘ )399)004 ‘ >..~.>;’.:"i,;98‘ L S :.1‘.:' '.\‘_ls:,.

e
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CHAPTER II.

DEFINITIONS AND SOME SIMPLE GEOMETRICAL T'HEOREMS. " A

3% A-,st;raight line is the shortest distance between two points, such as the corners
- of fleld. : i1

|

~ 2. An angle is a.bond or corner formed by two straight lines meeting each other,

_ 3. When on;e‘straight line meets another straight line so as to malke the two angles .

. so formed equal to one another, each of these angles is called a right angle and ths straight
line falling on the other is called a perpendicular or in Surveying an offset to it. If these

*..  two straight lines cross each other, they form four right angles B

4. An obtuse angle is one which is greater than a right angle and an acute anglb is
-one which is less than a right angle. e 5 :

- i i two straight lines cut each other, the ‘sum_' of ’ény two adjacent angles_ is equal to
- ~.~two right angles; also the opposite angles are equal. i

\ =

e _,5Two straight lines cannot enclose a space. A field, thercfore, cannot bave less
. than three sides. A figure of threo sides and three angles is callod a triangle. The sum of
«¥three angles of a triangle is equal to two right angles : :

~ Any two sides of a triangle are together greater than the third side.
<= triangle can be formed on the ground or plotted on paper.

S

Otherwise no

A triangle is determinate when its three sides are given.

Two triangles are equal in all respects if (1) two angles of one triangle
two angles of the other triangle each to cach, and any
to the corresponding side of the latter triangle ; or

are squal to
side of the former triangle is equal

: 2. If two sides of one triangle are equal to two sides of the other triangle, each to each
and the included angles are equal. 3
(6) When one angle in a triangle is a right angle, the triangle is called o right angled
triciugle. In right-angled triangle the side opposite to the right angle is called the
. hypotenuse. The other two sides which enclose the right angle ave callod respectively
the base and the perpendicular. :

7. Triangles are said to be similar when the angles in the one are equal to the angles
in the other each to each. Then the sides opposite to or containing equal angles are pro-
‘portional. Thus in the figure the angles at A, B and C are equal to the angles D, E and F

respectively. AB is to BC as DE is .0 EF, BCis to CA as EF is to FD; CA is tc AB as
- FDis to DE :— )

If two sides of a triangle are proportional to two sides of another triangle and if the
= included angles are equal, the two triangles are similar, '

8. A quadrilateral is fowr sided figwre. The straight line joining the

Opposite angles
of a quadvilateral, thus dividing it into two triangles is called a dj

agonal.

9. If all the angles of a quadrilatoral are right-angles, the figure is called

The opposite sides of any rectangle are equal. If all the sides of a rectang
- 1t s called a square. : S

4 rectangle.
]e aTus equal’

M 10. A trapezoid : as far as this manual is concerned

means a quadrilateral witﬁ two
of its sides parallel and two of its anglos right angles. ~** - |

fings L ey
2 LR 4
} ol 34 4
ot g {: :
 arsssd 5
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11. A Polygon is a fizave contained hy more than four sides. It may he divided
dnto trianglex by drawing straight lines from one corner to another.

12. Parallel straight lines are those botwoen which the perpendicular distance is always
the same. Such lines if produced to any length in either direction cannot meet. Straight
lines which are parallel to the same line are parallel to one another. Straight lines whie
are perpendicular to the same lines are parallel to one another.

13 Any line parallel to the base of a triangle cuts the sides of the triangle in the sameh
zatio. Conversely, if points dividing the sidos of a triangle in ths sam> rabio are joined
together the straight line so formed parallel to tho base.

Tn the figure, DE is parallel to BC

A PAB R AR A
S0 5 1DIB) 3 9 £\IB; ¢ 1810

Also the triangles ADE and ABC arve similar.

DE AD AR

BC AB AC
If D and [5 happan to bs midpoints of AB and AC, them DZ is half of BO.

14. Teianglos on the sam> base (or on ogqual bases) ana batweon the sam> parallels
are equal to one another in area.

15. A Parallelogram is a quadrilateral figure which Las its ovposite sides parallel.
The opposite sides are also equal. Any quadrilateral with ons pair of its side parallel and

equal must necessarily be & parallelogram. A Parallelogram with onse of its angles a right
angle is a rectangle. Parallelograms on the sams base (or on equal bases) and between

the same parallels are equal to one another in area.

CHAPTER IIL
PROPERTIES OF RIGHT ANGLED TRIANGLES AND TRAPZZOIDS.
Calculation of the third side in a right angled triungle w'ere two sides are knowa.
1. Tae Chief characteristics of a right angled triangle are—
(1) Tao hypotenuse is longer than eithor of tho two sidos conbaining the right: angle.

(2) Tho square on tho hypotenuse is cqual to tha sum of the squares on tho sidos

containing the right anglo.
(8) Tho square on one of tho sides contnining the right angle is equal to the differen zes
of tho squares on tho hypatenuse and the othor side containing the right angle.

45-1--2
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ExanrLis,

In figuro T ABC is a right
A
=) %
S
e
B 210 C
Fig. 1.

caleulate the distance between

0

on either side of it, the distance between the

sum of the two perpendiculars to the squ
and extracting the squars

In figure 2, AQ and BD

If on a given bage line perpendiculars

are of the dist
100t of the result.

are perpendiculars to the b

anglod triangle with the vight angle «t B,

AB :—is 200 and B(} 210
ACP=200%-1-2] (2
AC=4/20021 212 =290
BO?=2902__2¢2
BO="2902_902—31¢
AB*=290% 2102

———

AB:"‘/290‘~’—~210'=‘=200

Y o points on opposite sides how to
the two poins.

are drawn from any tyw

O points situated.
points if found py

adding the square of the-
ance between the two perpendiculars

ase CD. Construct the rectangle

i8S ¢

‘1"

ACDE.
A
Then ED—AC and AE—CE,
BE=BD- DE
Then AB?=AE2? | J}E2
=(D*{ (BD—DE)?
A/13=¢1152+(128—185)2:=33:3
2
S

When perpendiculays
of it how to
3. If on a given base

on the samo sido of it, the dj
difference of the two

line perpendioulars are drawn
stance botween t}
DPerpendiculars to the

Rig: 2

Jall on a strq iglkt line from an
caleulate the distance between

Y two povnts on the same side
the two points.

from any two

points situated
16 points is found by addir

1g the square of the.

squa’  of the distance between them and
extracting the square root of the result,
¢ r_ 188 A
§
\
0
185
{ 8] 128
38 M)

Fig, 3,
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Thus in figure 3, AC and BD are perpendicular

5 L t t : ‘ v : < ‘j 3 :
Again coustruct the rectangle CAED then. Ao the DRI iEc PR of]t"

T S

CA=DE and CD=AE Esa

BE=BD—DE
AB?=BE*+ Ali*=(BD—DE)*+ AE! ;
=(BD—AC)—CD? '

By this method the fourth side of a t i 7 ' s
o &yr Toee 6 ot a trapezoid can be calculated when the other three

Relation between the sides of a right angled triangle when a perpendicular i
from the right angle to the hypotenuse. perpendicular is drawn

A

]

&L

8 D
Fig- 4-

4. ABC is a right angled triangle and AD is the perpendicular from the richt anele
to the hypotenuse BD and DC are called the segments of the hypotenuse. Theoperpengi-
eular divides the right angled triangle ABC into two triangles DAC and DBA which are
similar to it and to each other.

From the similar triangles ABC and DAC we have

AB:BC:: AD : AC
and® TAQCEBO:E S DHE A
i.es s PABSEACI—"ADISEBE (1)
and  AC’=DC x BC (2)

From the similar triangles ABC and DBA we have

ABEBU S IBDIEAB
ie. AB!*= BD x BC (3)

From the similar triangles DBA and DAC we have

ANIDy ¢ T30 4 & 1DXC! 5 D)
ie. AD?2= BD x DC 4)

Férmulae, 1, 2, 3, and 4 are important :—
EBaercises for calculation of sides of ight angled triangles.

(1) The sides containing a right angle are 404 and 383. What is the side subtending
that angle ? Ans. 557.

(2) The hypotenuse of a right angled triangle is 378 and the base 159. Find the
perpendicular. Ans. 343.



i ol el amn 37 5()~
(3) The perpendicalar and the hypotenuse of a right anglod triancle are 267 and 503
- respectively.  Iind tho base. Ans. 420.

(4) Thelength of vach of the sides of a triangle is 484, 1'ind 6he longth of a perpendiculur
“drawn from the vertex to the base of the triangle. Ans. 419,

(5) The length of a

perpendicular drawn from the vertex of a triang
- sides is 249. Find the

le having equal
sides of the triangle: Ans. 288. - :
(6) One of the sides of a square is 252. Find the diagonal. Ans, 356.
(7) The diagonal of a square is 603. Find the sides. Ans. 426.

(8) The perpendicular and the huse of a vight angled triangle arc 454
Find the lengt

and 368 respectively
h of the line joining their middle points. Ans. 292, '
(9) The pevpendicular and the base of a right

tively. Find the lencth of the line joining
Ans. 333.

-

angled trianglo are 276 and 372 respecti-
the vertex with the middle point of the base.

(10) ABD is a right angled triangle gle BAD is & right angle. The
triangle is split up into two right angled triangles by letting a perpendicular AC fall on BD
from the point A. The lencth of B

g C, AC and.AD being 101, 123 and 194 respectively.
Find AB and CD, Ans, 159 and 150, -

i which the an

(11) ABC is a triangle BD is the offsot on AC,

The lengths of AB, BD and BC aro 89,
75 and 98 respectively, Find the longth of AC. Ans. 111.

CHAPTER 1IV.

Instruments Required for Chain Suryey.

1. The measuromont of straight lines is made with a 20 mo(ros chain. Fo
operation described in this manual, the only angle with which wo ALe ¢
angle and that is measure

r the simple
d or formed on the ground w

oncerned is the right
ith the cross staff.

20. Meatre chain.— Vide Pigure 5-A.

Tais comprises of |
end is included in the |
Le. at the 10th motre from oithor end t
at the 5th metre from each end, there is
will thus read 5 or 15 motros accord
measurement is taken,
oxcept where tallios are

00 links, each 20 contimetres in length, The brass handle at euch
ength of the last link at either ond. [n the middls of the chain,
hore is a brass index (tally) with two prongs and
tally with one pr mg. A tally with a single prong
ing to the left or right ond of the chain from which the
A distinguishing brass ring is suspended at every metre length,
attachod. Pleaso seo Figure 1 for a 20 motre

chain.
o 20-m >
- Sm }~ﬁ‘:... % S m —ite B e
’ | | |

.y s 4
A 8
TEBRAVE 20 m OM SURPACES A AND 3 N

> DRASS RreG
TO INQICATE THI LEINGT™ @¢ CRAIN A e G AT EvaRy
»
© =)

‘Al 13 T e m PAETRG LEpAgTi

THICX

Fig. S-A. 20 METRE CHAIN



:30. Metre chain.—Vide Figure 5B.

— T T ....1,--5

Sm +s.+$n0’+5n+$-,§ S5m
| |

—
BRASS RING AT EVEIRY

~ BeChavl M m ON IURPACSS A AND @
mpoanmmcowooawu -r-l-'
)

D e soo—oe],

HETRE LENGTH
J

lLsTOoMlen

TALLMS
4 THICK

Fig. 5-B. 30 METRE CHAIN

The following are the three differences i1 the construction of this chain :—
(¢) Tt comprises of 150 Links.

(¢) In the middle of the chain, there is brass tally with three prongs denoting 15
meres.

(¢) At the 25th Link from each ond, there are indices with a single prong to denote
5 or 25 metres and at the 50th link from each end there are indices with 2 prongs to mark
10 and 20 metres, according to the end from which the measurement is taken.

To fold the chain, take the middle of it in. the Joft hand and with the right hand take

hold of tshe doubled chain just beyond the second link ; double up the two links between

your hands and continue to fold up two doublo links at a time, laying each pair obliquely
across the other so that when it is all folded up, the handles will be on the outside, easy to
tie up and carry. To unfold the chain, place it at about half a chain’s length from the point
from which the measurement is to start and at an angle of 45°450 to the line to be measured;
toke the two handles in the hand and wall away from tho chair as it lies on the ground. The
$wo chajnmen should then take one handle each and move to their positions.

Arrows.

3. TFach chain is provided with ten. (figure 6) arrows made of stout iron
wire about (a foot long) thirty centimetres i length. They are pointed at
one end so as to be easily thrust into the ground. The other end of the

arrow is curled into a ring to serve for o handle. The arrows are used for

counting the number of chbain lengths in aline.

Method of measurement.

4. To find the distance between two points such as the corners of a field measurement
ight line from one to the other. When the ground is sloping the horizontal -
1 and not the distance along the ground (see paragraph 7 below).
ment begins is called the starting point, and the other

is made in a stra
distance must be measure
The point from which the measure . ’
end of straight line to be measured is called the closing point. 2
upright at cach of these points. If the distance to be measured is very long, intermediate -

fiass should be placed so that th
45-1-3 =

A flag should be placed

o chain may not deviate from the line required. g

a1
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Duty of the leader, the follower and the surveyor.

5. Two men are required t0 use the chain one who drags the chqin forwal‘*d ca_lled tlEe
leador and the other the follower. The follovrer holds a handle— of. t'he. chain with his
loft hand and staids ovor the starting poimnt. The leader takes in his loft hand the Q.ther
* handle and also tho ten arrows with their houds turned to his vight and proceeds in the direc-
tion ofthe closing point. ‘When & chain’s length from the starting point has been reached
be turns back and faces the follower, who then signals to the leader to move to his right
or left until the chain is exactly in a straight line between the star ing and the closing points
Bt th men then stop down and hold the chain quite straight, the handles touching the ground.
The surveyor should take up his position behind the follower, check the line and watch the
chainmen carefully. He should see that the chain is properly stretched thatit is neither too
-~ tight nor too loose, and that there are no knots or kinks in it. The lcader takes an

arrow with the right hand and sticks it vertically into the ground at the end of the chain,
touching the outside of the handle. If the ground is too hard to admit of the arrow being
thrust in, the leader makes a cross mark thus + on the ground with the sharp point of the
- arrow, and lays it on the ground so that its point touches the centre of the cross. Both men
~ then stand up and shift chain to one side or the other to avoid disturbing the arrow and walk

in the direction of the closing point. When another chain’s length is measured, the follower
reaches the first arrow, and holding the chain handle and the arrow together again directs
the leader to the right or theleft. The leader also checks the points of the follower by seeing
that the latter is in a line with the flag at the starting station anc puts down another arrow.
Then the third chain is measured, the follower picks up the second arrow and so on  until
he reaches the tenth arrow. He then marks the position of the tenth arrow on the ground
by planting the cross staff at that point and re turns the ten arrows to the leader before the
measurement of the eleventh chain begins.  The swrveyor should note in his field note
book ““200 metres” (1,000 links) when ten chains have been measured. On the leader
arriving at the closing point he will pull the chain past that point till the follower calls

“halt” and neither the leader mnor the follower should leave his position to come to the
closing point.

Nore.—The surveyor should keop & continual watch over the chainmen while measuring
lines. Although to do this his position must be in rear of the line he should occasionally,
when chaining a long line, change his place to the front of the chain and see that the chain -
has not got out of the direct line. ‘When the cross staff is planted at the end of the temth
chain he should invariably check his alignment between the starting and closing stations
of the line by means of that instrument. As the follower is the more responsible person
of the two men the more intelligent of thein should be put on to this duty.

Reading of links.—The surveyor then reads off the number of links on the chain by
looking at the brass indices and counting the Imks. The total distance measured will be
made up of (1) as many thousands of links as there were changes of wirows, () as many
hundreds of links as there are arrows in the hands of the follower ; and (3) as many odd
links as are read off on the chain between the last arrow and the closing station.

For example.—Suppose the follower has returned the arrows 5 times and has 7 ArCOWs
in his hand and the 47th link is on the closing station. The distance measured is 5.000 links—
700 links 47 links 5,747 links.

To check the number of arrows with the follower, the surveyor should count the number
in the hands of the leader. He should do this frequently in the course of neasurement
to satisfy himself that no arrow is dropped carelessly by the follower or the leader.

Ewxercises in reading links.

(1) The follower returned the arrows thrice and has 9 arrows in his hand ard the
distance between the last arrow and the closing station is 58 links. Find the entiro length
of the line. Answer (3.958 links) 791:6 metres.

(2) The leader had in his hand 7 arrows after they were changed six times and the last
chainin the measurement was deficient by 39links. What was the total distance measured?
Ans. (6,301 links) 1,272-2 metres. '
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(3) The distance measured between two stations is 25,496 links. How many times
were the arrows exchanged ! Ans. 25 times. 3

How many arrows had the leader in his hand at the closing station and what was the
distance between the last arrow and the closing station ?

Ans. The leader had in his hand 6 arrows, and the distance between the last arrow
and the closing stationis 96 links.

Where the closing station for both the closing and starting stations become invisibie
after a certain length.

6. It sometimoes happens that in the course of measurement the closing station bacomes
invisible after a certain length. The follower cannot therefore, direct the leader. The
latter should then fix his position in the line with reference to the starting station. WWhere
the starting station also becomes invisible, the surveyor should plant flags at either ead of
the chain where from it was last visible and the leader should find his position with reference

to them.

Measurement of slopes.

7. Tt should be clearly borne in mind that the distance to be measured between two
statjons is the horizontal distance and not the actual distance along the surface. When
therefore the ground is uneveum, the process described hereunder should be followed vide

Figure 7.

Descent.

8. In descending a slope the follower should hold one end of the chain at the starting
station. The leader should hold a convenient part of the chain raising it a few feet over
the ground on which he stands so as to keep it as nearly as can bo judged horizontal. Hol-
ding the point of an arrow in the other hand, he should drop it vertically making a mark
on the ground where the arrow falls. He should wait till the follower reaches him, taking
care not to let go the point in the chain at which he dropped the arrow. The follower
then takes charge of the chain at the same point and the process is repeated as often as

necessary till the bottom of the slope is reached.

The sum of all these horizontal distances will be the total horizontal distance of the
slope. This process is called ““Stepping’’ or ‘‘levelling’’ or ‘‘Breaking’’ the chain.
In figure No. 7, the process described above was repeated three timss and the total hori-
zontal distance hetween A and B is 72 links (14-4 metres).
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Ascent.

9. In ascending a slope a very similar process is performed. The follower holds one
end of the chain vertically over the starting station at a convenient height and directs
the leader who goes some distance up the slope until the chain or a portion of it is stretched
horizontally. He then drops a pebble vertically over the starting station. If the pebble
falls exactly in the middle point of the station, he instructs the leader to make a mark on
the ground. Ifnot he signals to him to draw up or give in the chain until the pebble falls
on the correct point. The process is repeated until the whole slope is measured. It is much
easier to measure down than to measure up a slope.

Running chain over prickly pear and such other obstructions.

10. Sometimes an obstruction less than a chain in width is met within the line of
measurement such as a well or a bed of prickly pear. When he arrives at the edge of it, it
may happen that the leader cannot reach the spot where an arrow is to be placed. In
such cases he should fix it in the ground as near the obstacle as is convenient, the surveyor
noting at what point in the length of the chain it falls, so that he may afterwards sub-
tract the deficiency from the total distance. From this point the chain can generally
be easily stretched over across the obstruction thus avoiding the necessit y to employ one of
the more or less troublesorne methods of measuring round obstacles explained 1n (thapter

VII.

To walk in a straight line between two points.

11, Sometimes it is necessary for the surveyor to walk in a straight line between two
points. He should fix upon some object such as a tree or a stone in front of or behind the
olosing station, so that it and the objeot may be in one line, He should go forward keeping
the two objects in line. 'To walk a direct line, it is always necessary to in be guided by
two objects.

T'o trace a line in the direction of two distant points.

12. When a straight line is very long, it is sometimes negessary to
without sending a man to either end to give the direction. T'wo men should stand in about
the line at a distance of two or three chains from, and facing each other. Then by

alternately motioning each other to move right or loft, they soon got exactly into the
line. i

get into the line

Testing Chain.

13. The length of the chain should be tested daily before measure
this purpose, select a level piece of ground and stretch the chain moderately tightly over
it. Straighten the links that are bent and fix two stout wooden pegs at each end in the
handle of the chaic., Take two standard poles and measure the chain carefully by lay-
ing one standard pole beside the chain and the second touching it in continuation, The
first pole can then be lifted and placed in continuation of the second, and so on until
the chain has been completely measured care being taken that the second pole is not
disturbed while the first is being moved. If the chain is less than ten links between any
two indices add one or more rings as requisite a few of which made by the Village black-
smith, should be kept in stock, if it is longer than ten links between any two indices re-
~move one or more rings from it. The ends of the chain and each index point as thus
corrected should be marked on the ground by pegs or other suitable marks. If the pegs

ment begins, For
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are allowed to remain permanently in the ground the chain need only be put upon
them in order at any time to test its correctness. Karnams, who are not equipped with
two §tandard poles for this purpose must use the offset pole with which they are equip-
ped in the following ways :—The chain Stretched on the ground between pegs, as deseri-
bed above, must be carefully measured with the offset pole. Each time the pole is laid
against the chain a scratch must be made in the ground carefully at the far end. of it

and the pole replaced with its near end touching the seratoh. The distance between an};
two of the brass indices on the Chain must be exactly the samo as the length of the
offset pole, and rings must be added or removed as described above, until the two

measurements correspond exactly. The testing of a chain is facilitated and much- time

Saved by making permanent.

Cross Staff Construction. p 3 '

14. The cross staff (Fig. 8) consists of a Piece of wood called the N2

head (10 centimetres) (4+") square and about (6} centimetres) (2}") ‘\\\\\ ,. R
thick and the staff an iron about (16 m.m) (5/8 ") in diameter and e e
(1:3 metres) (4} feet) long, which screws into the underside of the :
head and is sharply pointed at the other end so that it can be struck
into the ground. On the upper surface of the head two grooves are cut
with a saw half an inch deep and at right angles to each other crossing

in the Centre.

Qﬁset meaning.

15. A straight line drawn from a given object to a obain linegso as
4o make right angle with it is called an offset, It is the shortest

distance between the object and the chain line.

The use of the cross-staff-first use-laying the offset from a givenobject
{o the chain-line.

16. The oross staff is used for three purposes (a) for laying the offset
from a given object to the chain line, (b) for laying an offset from a
given point on the chain line and (o) for aligning points or ranging
flags in a chain-line by observation of the terminal stations. For Fic. 8
the first purpose, it is inserted in the ground at that point in the chain line where, when
one groove is directed to the forward (or back) Station the other points to the object to the
right or left or of the line. The chain-line is read off and the distance from the object to
the cross staff measured. The relative Position of the object to the chain lines can then

be exactly reproduced upon paper.

Second use for laying the offsel jrom a given point on the chain line.

To find a spot at a given distance from a point in the chain-line and at right angles to
it, plant the oross staff at the given point in the chain line, and align one groove between
4he forward and back stations. Looking through the other groove send a man towards,
and by a rough guess beyond the spot you are endeavouring to find and signal to him to move
o0 the right or left until you see him exactly in the centre of the groove. The given dis-
tance is now measured from the cross staff towards the man and thus the proposed situa-
$ion of the objeot is correctly determined. This is the converse of the first method since
we reproduced on the ground what has already heen measured and plotted upon paper.

4h-1—4
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Hints to be observed in the use of the cross stuff.

17. The following instructions should be carefully followed :—Plant the cross staff”
upright in the ground, so that it does not incline in any direction. When the forward or
back station has been sighted through one groove, the staff must not be held or touched,
while observing the right angle, If the ground is very hard, observations may be made
b7 two men, who must look through the grooves simultaneously, and the cross staff may
be held by one of them. Always check the correctness of the chain line by sighting
both forward and back stations.

Restriction of length of offsets.

18. Offsets of three chains (60 metres) and upwards in lengsh require to be observed
and measured with exceptional care by reason of the possibility that ervor in the instru-
ment or in observation may seriously affect the acouracy of the vesult at such distance
Offsets exceeding five chains (100 metres) should not be taken.

Why a right angle is formed on the ground.

19. Tt is havdly necessary to explain that the grooves on the cross staff might be cut
to form any angle with each other. A right angle is however chosen because it can be
accurately laid out on paper with such simple instruments as the scale and bit. Other
angles require special instruments and even then ~annot be so correctly plotted. A right
angle also assists in the caloulation of areas by a simple process of avithmetic which will
be explained in chapter IX,

Testing the cross-staff.

20. To test the accuracy of the cross staff sight a distant object through one groove
~and plant a flag at a distance of 2-3 chains (40-60 metres) from theinstrument so that it
ig intersected along the second groove. Then turn the cross.staff a quarter round until
the distant object is along the groove through which the flag was sighted. If the flagis
now correctly interseoted along the other groove the instrument is correct. The use of
an incorrect oross staff is forbidden.

Standard pole Construction and use of.

21. A standard pole is a straight piece of teak wood (2 metres )10 links in length with
marks out representing the links in the chain. The acouracy of each part can be checked
with any plotting scale,

An offset pole is similar to a standard pole but less accurately constructed of bamboo
and shod with iron. Its use by karnams for testing has been described in paragraph 13
supra. It may also be used for measurements not exceeding 50 links (10 metres) being
turned over and over in a straight line between the two points from and to which measure-
ments is to be made.

Caution in the use of instruments.
22. A surveyor is not allowed to do field work of any kind until he has made sure that

his instruments are quite accurate. He must test his chain every day hefore starting on
‘his field work.
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CHAPTER V
DEeMARCATION.
Revenue Swrvey —Its Meaning—Necessity and use.

A Revenue Survey (or a cadastral Swvey) is a survey in which the boundaries area,
reputed ownership and position of holdings are determined. Under the ryotwari system
the assessment on a piece of land is directly proportional to its area other things being
equal and is collected direct from the person in whose name the land is registered in the
revenue accounts. Hence arises the necessity for a detailed swvey of holdings. Actually -
a surveyv does much more than the more determination of area and ownership of holdings.
Boundaries aie laid down and records including plotted maps are prepared which are of
belp in settling disputes between one holder and another and also in protecting lands,
whether public or private against encroachments. A detailed survey is thus necessary in

the interests of both Government and ryots.

A revenue survey includes the demarcation of helds, their ineasurement and plotting
and also their area computation.

Necessity for demarcation.—Before beginning measurement it is necessary that the
surveyor should bave a clear notion of what it is that he bad to measure. Yith this
object in view he has to fix the limits of extremities of the lines to be measured. Survey
being only a practical application of geometry, demarcation is but the determination of the
geometrical points whick the surveyor wants to connect by stra ight lines for his measure-
ment and for subsequent plotting into rectilineal figures. Should the field boundary happen
to be a curved line he had to split it up into as many straight lines as no measurement

will be possible in such cases. Thus arises the general necessity for demarcation to proceed

measurement.

Demarcation in Revene Survey.

As a'l survey proceeds from whole to part in a revenue survey the village boundary
is first demarcated. The village is then divided in to Khandams of 100 to 200 acres
(40 to 80 Hectares) in extent, the boundaries of which should generally follow natural
boundaries. After the completion of khandam demarcation the village and khandam
boundaries are traversed with the theodolite. Then field demarcation is taken up. Generally
if holdings happen to be small they are clubbed together to form survey fields of convenient
shape not exceeding 5 acres (2 Hectares) i wet and 10 acres (4 Hectares) in dry lands the
holdings beine treated as subdivisions of the swvey field. No survey field thus formed
should contain more than 20 subdivisious unless its area is below 2 acres (S0 ares) in wet
and 4 acres (Onc Hectare and 60 ares)in dry lands whenno limit is placed on the
number of subdivisions. In the case of narrow fields like roads and channels more than
50 links (10 metres) in width thex. are split up into survey fields of 10 chains (200 metres)
in length. Tndividual holdings o:” more.than the extent prescribed .a,bove are nc_)t split up
but are retained as separate survey fields. In demarcating fields itis obviously impossible
to follow the exact contour of the ground and to nofe all the slightest defections from
Tn practice, therefore subject to certain exceptions the surveyor ignores
small bends and lays down the survey boundary in such a way t,}.mt the na.ture.]. boundary
at no place deviates from the survey boundary by more than }O links (2 metres) in wet and
twenty links (+ metres)in dry and also the portions included in ﬁl)o‘ field are as far as
possib'le, equal to the portions excluded from it . The two principles involved are the .

straight lines.

ignoring and equalization of bends.
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Description of demarcation stones.

~ In this statc, demarcation is effected by planting at maintainable points stones of
dwable quality roughly squared and of the following descriptions.

L. Ist Class (theodolite) stones measuring rougbly 3’ x.”x9” (90 c.m. x25 c.m,
X 25 ¢, m.)

2. IInd class (field stones) measuring roughly 2’ x 6"
At demarcation points which are not maint
sfiones are planted (usually three in number of

A

X 6“(60 c.m. x15c.m. x 15c.m.).
ainable as per rules, only pegs of small rough
.. this shape)to facilitate mee surement,

Side view of a demarcation stone

bine Top view of a theodolite bljunction stone

A Top view of a theodolite trijunction stone

Top view of @ field stonc

Top view of a fiela Stone used for demarcating sub-diviesns

S
@) Top view of a khandam theodolite stone

Top view of & field stone on the village boundary

© Top view of a minor circuit station

Fig. 9
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First class stone are the marks set up at village trijunctions and their pointers on the
boundaries between villages. They have a plummet bole cut at the top and a broad
arrow on one side. In districts that have been resurveyed all the theodolite stations
fixed at the original survey were not marked on the resurvey map. Insome cases theodolite
.stones have been builf into masonry bases of stone and morter.

Field stones are the marks placed at the following points.

Avreas surveyed on the system of simple triangulation— At the bends and trijunctions
on the boundaries of all survey fields, poramboke sub-divisions and sub- divisions belonging
to or vested in local bodies and of lands alienated to private individuals or private iistitu-

tions free of assessment.

All other cases (¢) () at the places marked on the village map or other record prepared
at the time of survey as stations at which a theodolite has been set up with the exception
of the points specified against I class stones above.

(b) At trijunctions on the boundaries between villages and at the bends and trijunctions
«of poramboke survey fields and sub-divisions belonging to or vested in local bodies and of
lands alienated to private individuals or private institutions free of assessment as also of
minor circuits, i.e. survey fields which have been surveyed with an angular instruments.

NoTe. (1) When two porambokes whether whole fields or sub-divisions belonging to
‘Government adjoin each other the bends on the common boundary need not be demarcated
with stones except where the bends or in the boundary of a field surveyed on the system of

simple triangulation.
Nore. (2) Bends on the boundaries of roads, cart tracks and channels shown as

porambokes in the Revenue accounts which are 4 metres (20 links) and below in width
and wbich are measured as sub-divisions need not be durably demarcated.

(ii) at the trijunctions of othersurvey fields.

(iii) At the end of G. lines which do not coincide with field trijunctions or
theodolite stations. : : ‘

Field stones are of the dimensions 2'x6”x6” (60 c.m. x 15 c.m.x 15 c.m.) and have a
Broad arrow cut on one side. Such of the stones as mark minor circvit stations and theodolite
stations other than a village trijunction and its pointers and kbandam stations will have
a plummet hole cut on the top. Field stones demarcating sub-divisions will bave the letter
$$° cut on the top, while those on village boundaries will have a St. George’s cross on the top.

" In certain special tracts, variations from the prescribed dimensicns of survey stones have
been permitted. :

The broad arrow cut on all stones should be at least 23”(6 c.m.) long and }” (halfs
centimetre) deep. :

In estate surveys, the letter E or Z is usually cut on the stones in place of an arrow
mark on the side.

46-1—0
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CHAPTER VI.

FIELD MEASUREMENT.
Preparation of a rough hand sketch.

1. After the completion of demarcation, the surveyor should walk over the ground to be-
measured for the purpose of obtaining a general knowledge of the surface. A rough sketch.
of the field should be prepared showing all bends and in it should be marked the positions.
of the trijunctions of adjoining fields and the most couspicuous objects, such as wells,
houses, temples, roads and streams., The following instructions should be borne in mind.
in the preparation of the rough sketch. The north point should always be indicated first.
It is sufficient to make the top of the paper the north whenever possible. The surveyor
should start from a corner of the field, say the north-west or north-cast proceed round
the field keeping always to the same direction, either right ‘or left. As he goes he should
send a man in advance to the next hend. He should then walk towards the man counting
kis paces as he goes. This will give him the approximate distance between the two bends,
25 paces being ordinarily equal to a chaiv. He should next determine roughly the length
of the line to be drawn by him on paper for the distance paced by him and should accordingly
draw the line between the first and the secord bends. This process should he repeated at
each bend until the startirg point is rsached. Before proceeding to measure the lines with
the chain, the surveyor should draw on the sketch all such lives as it will be necessary to-
measure t0 enable the field to be plotted upon the principles explained hereunder.

Norex—The above procedure applies to the survey of isolated fields in surveyed.
tracts. Ininitial survey, the demarcation sketches should be drawn as the demarcation
progresses. :

Triangulation.

2. A triangle is a simple geometrical figure that has always a definite shape and size-

if the length of its sides nre known. Its shape can always therefore he correctly drawn on

- Paper. An irregular foui-sides field on the other hand is not determinate in shape and size
if only the length of its sides are known. The following diagran (figure 10) sk ows how such a.
field may be made to as ume different shapes and gives ditferent arcas. Figure 10 shows
the diagramcs under the Foot Pound and Metric systems. To define the shape of the field

~ therefore and to plot it correctly, we should divide it into triangles. This is done by
measuring a diagonal from one corner to ancther opposite toit, Inthis way, a field of ap y
number of sides can ke divided into triaugles. Thus (Figure 11) two triangles ave formed
in a field of four sides. three triangles in a field of five, four ir a field of six and so on .The

number of triangles accordingly into whick a field can be divided is equal to the number of the
sides of the fleld minus two.
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Principles of Triangulation, ' 7

3. The procoss just desceribed of dividing a piece of ]an.d into triangles, is callod
triangulation and in practice the following rules should be borne in mind y—
S

(1) The triangles formed should be as large and’well conditioned as possible i.e., the

i lang i 5 ) i 6 be cqual (vide Fig. 12). The
; des of the triangle formed should as far ag pra,ctlca,bl.e be equa
:g\:gns 1isetlm,t; in plottiﬁg the field, large and well formed triangles ensure greater accura cy
of shape than small or badly shaped ones. In the figure, ABC, CDE, ACK and CKF are
well conditioned triangles.

H
Number of sides 9 Number of triangles 7
Eigail2
(2)§Diagonal lines should not cross each other.

(3) To satisfy himself that no quadrilateral is left untriangulated, the surveyor should
see that in the whole figure as many triangles are formed as there are sides minus 2. In

Fig. 12, the field consists of nine sides; the triangles obtained are therefore 9 minus 2, j.e., 7.

(4) Based on these Principles, two methods are generally employed for measuring
fields. They are:—

(1) To divide the field into a number of small triangles making eact side of the
field generally the base of a triangle,

(2) To divide the field into fewer but larger triangles

hose sides are the lines
joining frijunction points only ; minor bends are offsetted froni ¢

hese lines.

First method—Simple triangulation.

5. For the tirst mathod the chajn is the only instrument required. Each side of the
field should form the base of triangle (Fig. 18). It some times happens however that a quaduri-
lateral or a polygon is thus formed in the interior but 1t again should be subdivided into
triangles. The chief objection to this method is that In many cases it is not Possible to
secure well-formed triangles. The shape of the field, therefore, when plotted, will not
be true to fact, as has been explained in paragraph 3 supra. Another, though minor, dis-
advantage is that the aven of the field cannot be computed mathematically except by a
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laborjous process. Moreover it often involves the measuring of a Ia arge number of lines.
The process to be described next is therefore generally nrefera.ble and hag superseded the
method of simple triangulation for all future surveys and re-surveys.

Number of sides 14 Number of triangles {2
Fig. 13

Second_Method—Triangulation and offset.

6. To zarry out this,method, both chain and cross staff are used The process is a3
follows (See Fig. 14).

AT

No. of Tr'.)unc%ions @ ‘ No. of Triangles =.

45-1—6
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(i) Stavt from a trijunction generally in the north-cust corier of the field and Proceed
round the ficld keoping always to tho snme divection, either ngh.(. oricft.  Draw a strajght
line from the fvst trijunction to the next, and mark offsets on it to wll the field bends
situated on cither side of it. Then draw a straight line from the second to the next trijunc-
tion and similarly mark offsets from it to all the field bends on that lino. Repeat the process
until youreturn to the starting trijunction.

(2) The fiold bends can be plotted on their respective ““diagonal” lines when they
have been offsctted. Eliminate them therefore from your view and fix your attention for the
present on the figure formed by the lines joining the trijunction stones
now be divided into triangles to enable it to be plotted as
Considerable care is required to lay out the triangles so as to take in the greatest number
of offsets with the fewest lines, to make the offsets as short as POs

sible, and to avoid obstacles.
You will thus obtain as many triangles as there are trijunctions minus 2.

. This figure must
though it were a separate field.

The following example will make this clear. In the field sketched in Fig. 14 draw a
straight line from A to C and from it draw an offset to B.—

Next draw a line from C to F marking offsets to D and E. There
marked on the line joining F

are 1o offsets to be
and the next stone G which is also a trijun

ction.

The same is the case with the line GH. The next line is from H to N, X,Land M
bging offsetted on it. Lastly draw NA offsetting O and P
starting station A,

and we have now returned to the

Triangles are formed by joining CN, NF,FH, thus making four triangles as the'e are
8ix trijunction stones,

(3) If a field bend is fixed from a diag
_ should be measured from it, ete. the nearest

onal line by a long offset, an
on the diezonal BC by a long

additional offset
diagonal. (See fig. 15). A, having been fixed
offset, has also been offsettod on BD, the nearest diagonal
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(4) If it is required to calculate the area of the field by the offset and base process
(vide paragraph 6 of Chapter IX), an offset should he measured in each triangle for this
purpose. (See Fig. 16.) Thus in the triangles BCD, ABD and ALD, offsets have been
taken. to the points €, D and E from the bases BD, AR and AD, respectively. This is
however rarely necessary in practice.

Fig. 16.

(3) Tf any of the triangles formed is ill-conditioned (i.e., the shortest side is less
than half the longest side of the triangle), the vertex should be offsetted frem the base
so that the offset can be used for plotting the triangle.

(6) The above rules provide for the triangulation of all trijunctions to enable survey
fields to he plottod together to make up a combined map. In maintenance, it is often
unnecessary to triangulate with this object in view and hence, it is often sufficient to
form well conditioned triangles by lines joining trijunction points not necessarily adja-
cent and to offset trijunction points not so joined (together with other field bends) on
the sides of triangles so formed.

Advantages of the Second Method.

7. {1) As minor bends are determinod by offsets and only the principal points fixed
by triangulation, large and well conditioned triangles can ordinarily be formed which
ensure accurate plotting.

(2) Suppose. survey number 147 adjoins survey number 146 as in Fig. 14
The straijght line from H to N and the offsots on that line to the stones K, L, and M need
not be remeasured for survey number 147, as they have been alroady measured for survey
number 146. This saves a good deal of time and labour.

(3) There is a considerable saving in demarcation. as only srijunctions and a limited,
number of bends need he demarcated with stones. Tn simple triangulation every ben.s
has 10 be demarcatod with a stone and consequently the work of tho maintenance staff
becomes much heavier.
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‘ (4) Some chock in office is possible with roference to the chain and offset distances
and the corresponding ‘¥’ measurements. In simple triangulation, practically no check
_ is possible and consequently errors cannot be detected in the Office.

(6) The calculation of area is a simple matter whereas in pure triangulation it is
a laborious process.

Process of measurement.

8. After drawing all the straight lines requisite for plotting the ficure, the surveyor
should first measure the boundary lines technically called ‘F’ lines. Diagonal liues (or
‘G’ lines) should then be measured from one trijunction to another and offsets if any, taken

to bends as the work proceeds. The point in the diagonal line at which the offset falls
(technically called the chain distance) should also be noted.

Recording of meusurements.)

9. All measurements, names, etc. recorded in a plan orsketchshould be written so that
they may be read from one position without having to turn the map round. As the plan or
sketch is always read with its top pointing to the north, measurement should be recorcled

in it so as to point to the north or east as nearly as may be. The only exception admis-
sible is in the case of chain distances and offset measurements which, should be entered
_ in the same direction as the measurement were taken (See Figure 17.)

Fig. 17

The surveyor should therefore remember the following points :—

(1) “F’ measurements in the top and bottom of the sketch should be entered immedja-
tely over and under the lines respectively outside the field so that they may be read from
loft to right. ‘F’ measurements in the left and right of the sketch should also be entered

Jimmediately over or under the lines respectively outside the fields so that t}
read from bottom to top. 16y may he
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(2) Measurements of ‘G’ lines should be entered in the same manner.

(3) Measurements of offset and the chain distances should be entered as follows :—

The chain distance is written at that point in the ‘G’ line from which the offset
is taken ; a dotted line is drawn to represent the offset and its measurement is entered
immediately above it. The chain distance is always read from the starting station. .

(4) If the space in the sketch does not admit of chain distances and offset measure-
ments being entered they should be recorded in the manner, indicated in diagram No.
18. Alphabetical letters are given to the ends of ‘G’ lines. The bends which are

offsetted on them are given numbers in one continuous series.

(876
435]
44482
22| 240
362|7:2
180 {36] 3

[121.2
602 D
88:6/15:¢ (618
420 75| 2 307
13-070-8 36'0(19:6
65| 352 179 | 97

Fig. 18.

Draw outside tho sketch in a convenient corner four parallel lines running from top

YWrite the letter given to the starting station at the bottom of the space
Over it enter the chain distance at which the first

tu bottom.
distance

between the two inner parallel lines.
offset is measured. Enter the offset distance to the right or left of the chain
outside the imner parallel lines but inside tho outer lines according as the bend offsetted
is to the right or left of the line along which you are proceeding ; also enter the number
of the bend to the right or left of the offset distance outside the outer line. The second
chain distance should then be entered above the first chain distance between the two inner
allel lines and the offset distance and the number of the bend should be entered as
already explained. Proceed in this way and when all the bends are offsetted enter t(_)tal
distance of the diagonal over the last chain distance and over that enter the letter indica-

ting the closing station. As many sots of parallol linos are drawn s aro nocossary.

. 45=-1—=17

par



26

= Recording of details,
_ 10. A ““detail’’ is a conspicucus object of a permanent character in
- a house, well, temple, channel, burial ground or
- map for the following reasons. Its exhibition is an indicatiow of its eXistance at the time
- of survey. This may be of help in deciding future disputes. If a part of a chamnel runs

.along any field its existence at the time of survey, if marked in the plan, is an
_extra check against any arbitrary encroachment on i. Lastly the existence of details
" is of great help to the azmoishing officer in the identification of fields.

] a field such us
road. It is necessary to mark it in the

bl 4
205
275 T
554 © T
N
| A5:b
¢ Q 291
o 202
DR
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Details should be recorded by taking offsets from the nearest ‘G’ lines to a few pro-
minent points in them such as corners in the case of a house, bends in the case of road or

channels (Fig. 19). In the case of roads, cart-tracks, foot paths, channels, etc., the dis-
tance in the ‘F’ lines at which they enter and leave the field and their width at important

bends should be recorded. In the case of channels the direction of the current should be

indicated by an arrow. The conventional signs which are generally used for denoting

details are given in the following pages 1= :

Reference Sheet.

1

Palli

Parent Village

Hamlet

Tiled or terraced house

Thatched house

[emple

Mosque

Church

Fort

Lamp post

i
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Measurement of sub-divisions in the course of Survey.

11. Suppose the ficld to be moasured contains two or moro sub-divisions, These
- have also to be measured. The sides forming the boundaries of the sub-division should
be measured first. The sub-division bends should then be offsetted on the nearest
diagonal lines of the field. (vide diagram No. 20). Should these lines be obstructed the
sub-division bends may be offsetted on the nearest convenient diagonal lines of the field.

The sub-divisions in a field should be numbered consecutively commencing from the

north-west corner of the field. The numbering should be from north to south, west to east
and generally from north-west to south-east.
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Exception to the rule of triangulation in the case of long narrow jields.

12. The system of triangulation described in paragraph 5 supra should be followed
as & rule, but in the measurement of long narrow channels, roads and similar fields, trian-
gulation will give ill-conditioned triangles formed on very small hasis. The figure when
plotted cannot therefore be depended upon to give the trie shape of vhe field on the ground

(See Fig. 21).

A 272
135
?\!6 =5 s
Toc 1) «’?\ o
= - 36!14

107
26

Scale | MM = 1000 mm

5, Scale | Inch = | Chain
Jes =

Fig. 21

45-1—9
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In such cases, the stones on the field boundary should be offsetted from a line drawn
Letween two {rijunctions at opposite unds of the field. See Fig. 22, Section A, in which
X and Y are the opposite ends. If the line from X to Y is not visible nor easy to chain,
a right angled triangle should be formed so that the line between the two trijunctions
may subtend the right angle and the stones on the field boundar

y offsetted from the longer
of the two sides wh.ch contain the right angles. :

In section.

Fig. 29

B of Fig. 22 XYZ is the right angled tria :
. ngle, formed and the field bound
have been offsetted on Z X, the longer of the two sides containing the right angle, e
Nore—To facilitate the plottix i i C
1 : 1g of the village maps, the points X and Y
field trijunctions, or thoy should each be connected by not less t{mu three check IS _hould i
the nearest field trijunctions. b
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CHAPTER VII.
Measurements of obstructed lines.

In the course of his field work, the Surveyor may be impeded by various obstacles.
A line may happen to be obstructed by prickly-pear, bushes, a dense growth of trees or
houses. A river or a tank broader than a chain very often lies in his way. The present
chapter is therefore devoted to a classification of the several kinds of obstacles and an
_expianavion of the method; by which they may he overcome.

The solution of all these problems is based on the properties of a right angled triangle
or of similar triangles (Ch. III and II) with wlich the surveyor must be quite familiar.

2. The obstructions in a line may be divided into four classes.—

(i) Both stations accessible and visible from each other but the line between not
chainable.
(ii) Both stations accessible but not visible from cach other nor the line betweea

chainable.
(iii) One Station accessible ; the other visible hut not accessible, nor the line between

chainable.
(iv) Measurement of obstructed lines in special cases.

Class I (a@)—DBotl: stations accessible and visible from each other but the line between not chain-
able construction of a rectangle.

3. Instances of the first class occur when a line is obstructed by a tank or a bed of
prickly-pear. The starting and closing stations are visible from one another and are also
accessible but the distance cannot be obtained by direct measurement owing to the impos -
sibility of the chainmen standing on the line. The best way to deal with such cases is
t0 employ the method described below, where a line AB is to be measured across a tank.

At A in the line AB (Fig. 23) with the
aid of the cross-staff, set off AE perpendi-
cular to AB, making AE any convenient
length, greater than the width of the
obstacle say 80 links. Similarly at B
make BF perpendicular to AB and equal .
to AE, that is 80links, If EF be joined,
AETB is a parallelogram with its opposite
side equal and its sngles right angles, i.e., a
rectangle. Therefors EF is equal to AB.
So by measuring EF the length of ABis
obtained. To test the accuracy of the work,
set up the cross-staft at B and through one
groove sight A ; the other should point to
T. Ifit doesnot, then either AE or EF
was laid out wrongly and should be done

over aguin.
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Class I (b) —Measuring an offset on a line obstructed as above.

4. Suppose it is required to take an offset to a stone ‘C’ on the obstructed line AB
 (Fig. 23). Tind the length of AB by forming a parallel and equal line EF in the manner
explained above. On the straight line EF, take an offset to C from the point ‘G’ 35 links
from E which we will suppose to be 20 links. The distance therefore, of C from AB, which

we want to find, 20 links—the distance of EF from AB, that is, 80 links, making a total
~ of 100 links, :

If C had been 20 links to the left of EF, its distance from AB would have been
80 links—20 links that is, 60 links.

Class 1I (A)—Both stations accessible but not visible Jrom each otl.er nor the line between them
: 2 chainable.

5. We may next consider the obstructions included in Class IT when a chain line is
obstructed by houses, trees or other growth, so that the starting and the closing stations
are not visible from each other. Both stations are accessible but the line between them

cannot be measured directly on account of the obstacle which also intercepts the line of
vision from one to other,

(L) Method with the cross staff and the chain construction of @ right angled triangle.

6 (1) suppose (Fig. 24) the line AB is obstructed by trees,
80 that A is not visible from B. Move the cross staff to any
convenient point C, until the grooves are directed to A and
B, respectively. AC and OB are measured and are, say 210
and 505 links, respectively, The angle ACUB is a right angle
and AB = /2102 +505°= 547 (See Chapter III)

(2) 4 second method with the cross-Staff and the Chain by Constructing a trapezoid on any
: arbitrary line.
7. At a convenient point D, say 30 links from
A, set up the cross staff and sighting A through one
groove, through the other select some convenient
spot X in the neighbourhood of B. Now with the
cross staff find a point B in the line DX (at
which BE makes a right angle with DX.) (Big. 25).
X Measure AD, DE and EB; Suppose them to be 29,
250 and 84, respectively. The figure ADEB is g
trapezoid. So AB, = 250"+ (84—20)'=25¢ (See
Chapter ITI).

(8). 4 third method with the chein only-construction

125-6 of two similar triangles.}

A ¢ =S -Loal 8. Select a’corwvenient point C from which boch A and B (Fig.
3 ouﬁ‘ﬁ 5 /o 26) are visible and the lines CA and CB chiinable. Measure B(C.
ARWS TR %, AY §° Divide it into two equal parts and plant a reg E at the middle
= p\-—'l}—, i point. Measure AC and plant a peg also in the middle of the line

\g‘?‘g/ at D. Measure DE and multiply the length obtained by two.

\H9 The product is equal to the distance from A to B. The line DE

v is also parallel to AB.

e
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Class II (B)—Measuring an offset on a line obstructed as above :—

(i)'First method-constructing a rectangle by producing both ways the base of a
similar triangle formed in any triargle :—

9. The manner of measuring offsets on an obstructed line such as those of class II
differs from that described in paragraph 4 above only in the method of which we measure
a line parallel and equal to the obstructed line. There are several ways of doing this but
one of the most accurate is that which has been just described in the previous paragraph.
Having thus obtained BD parallel to and half of AB (Fig. 27) the cross staff is planted
at a point F in the line ED produced so that when one groove is directed to E or D the
other points to B, G is found in the same way. The line GF is now equal and parallel to
AB. Offsets to any points may be measured from GF, and their positions in relation to
the line AB discovered by subtracting from or adding to 55 (The length of AG or BF),
the distances to the objects measured from GF, according as they lie to the loft or right

of this line, starting from G.

5
N ! 4
4l & | /43
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' e el % )
e __.\l__'-:...ﬁl_!."l: = __o/._.. _..'::
Ex 95
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\’)%\ /\_\r'\
» EN
v
(<]
155
Fig. 27

Class II (b) Measuring an cffset en an obstructed line.

(2) A4 second method of constructing a rectangle from a parallelogram.

10. The method given above requires a lot of space in front. If the ground does not
the following method of constructing a rectangle from a

permit the use of this problem :
pacallelogram may beadopted. With the cross-staff make aright angle ACB at any point C.
ke a right angle CBD. Make BD equal to AC. AB, DC

Tix the Cross staff at B and ma .
arallelogram. Offset A and B on CD at M and N respectively,. AM N B is

is then a p :
the rectangle required.
A 7// // B
7 /// ¥ ] \
\ o
x “ N
N " \
\ Cr /
\ /l/ \
A ol N
\/ | X b
M (¢ N
FIG. 27-A

16-1—10
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(8) A third method of measuring an offset on a line obstructed as above-Forming similar triangle
in a right angled triangle and calculating the perpendicular.

11. Another method is also adopted for measuring an offset from a diagonal line
obstructed by houses, etc. Suppose it is required to measure an offset to X from the line
A B obstructed by houses (Fig. 28), Iind the measurement of AB by the process explained
in paragraph 6 (1) supra. Let the right angle be at C. Measure B C and C A th,g perpendi-
cular and base of the right angled triangle. The length of 256 and 540, respectively. AB
is therefore 596. Proceeding along AC from A suppose at D you find yourself clear of the

]
Jr e
B PPl o 598 W
\1M””‘\\93°}\w\q\/’A
\ @50 \%8 31§ &\ o
\ a2 SELE \0%
) @ \ = & @
) — I
A\ ) 3,
» a5
\ i <%
o N
\- e
@
15WE., 2L
Fia. 28.

obstruction. Fix your cross staff at this point view A and C through one groove and through
the other send a man in the direction of the obstructed line. We should now calculate
the distance to be measured in this direction in order to get into the obstructed line AB. This
is obtained by multiplying the perpendicular of the right angled triangle first formed with
the chain distance now measured on the base and dividing the product by the length of
the base. The offset to be laid out at D is therefore =BC x AD 256 x 173 .

AC = 540 T

Measure 82 links from D in the direction you sent the man and let him stand at E

which is in the line AB. The distance from A to E can also be calculated and is equal to’
A/173% + 82=191

Proceed on the base AC and at another convenient point say F fix the cross staff and
repeat the process. The offset to be laid out from F to reach AB—=256 x 338 150
O e

Measure 160 links from F towards the obstructed line at right angles to A

o : C and thus you
reach another point in the line AB. Callit G. The line between E and G is the line AB
running through the houses.

Measure EG and take on that line an offset to X. Let the
length of the offset be 65 links.

Suppose the offset to fall on EG at H, 54 links from E.
The chain distance from A on the line AB wi. be AE + EH i.c., 191 +54=245 links and
the offset distance is 65 links,

Class 11 (C)—DMeasurement where the offset itself is obstructed.

12. When neasuring an offset on an obstructed line, it sometimes happens that either
the stone to be offsetted is not visible from the line drawn parallel to the obstructed line
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or the offset from the stone where visible falls in an inconvenient pointon the chain line-
The offset to the stone and the chain distance should in such cases be measured as
follows :—

See Fig. 29. Set up the cross staff at any convenient point, say, M on the line XY,
view XY through one groove and direct a man through the other to a certain point say P.
On the line MP take an offset to C at N. The chain distance on the line XY at which an
offset to O falls is equal to XM—NC and the offset distance is equal to MN.

F
|
|
NF — —-9cC
| |
l N
) 1
Y ;1 Q X

Fig. 29

Where the stone to be offsetted is visible but not accessible being surrounded by thick
prickly pear, the chain distance can be determined by direct mea surement on the line X¥.

For getting the length of the offset CQ proceed as above and measure NM.

Class III—O0One of the two stations alone accessible and the other visthle but the distance between
them not chainable.

«(1) One method—construction of two oqual right angled triangle.

13. We shall next consider how to overcome obstacles included in class ITI. A river
in flood affords the best ilustration of obstruction of this kind. Suppose the surveyor
is at B in Fig. 30 and it is required to measure AB when A is visible from B but
cannot be reached. Set up the cross-staff at B and vigwmg A through one groove direos
.a man through the other to «tand at a distance aporoximately equal to AB, say atC from

avhich point A must bo visible. TFix a flag at C.

Fig. 30
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Produce BC to D and make CD equal to BC. Take the cross staff to D and sighting
B or O send a man forward in the divection of the other groove to a convenient distance say
E. Leaving the oross staff at D walk along DE produced having E and DF in sight and stop

when you are in a line both with AC and DE. Ca"' this point F and the distance DF will
be equal to the distance AB. :

(2) Another method—Construction of similar right angled triangle.

ik 14. See Fig. 31. Set up the cross staff at B and view-
N ing A through one groove direct a man through the other
2 to stand at a distance approximately equal to AB, say at
N C. Next set up the cross staff at C view A through
; A one groove and through the other direct a man to a
2Y-=> e convenient distance, say D. Leaving the cross staff at
T B C, walk along 0D produced having D and C in view and
B T e O stop when you are in a line both with ¢ D and AB.
i Call this point B.
g0 Now AB X BE — B("
[ % AB = B(?
Lo “TE
E
Fia. 31
See Chapter IIT.

Note (3).—Even if A and B are invisible from each other the distance

- be found out by a slight modification of the above metlhod. All t

find out with the help of the cross staff a point X from which A and B are visible and also

at which A and B substand a right angle. AXB is a right angled triangle of which BX

can be measured. AX can be found out by either of the above methods AR which is only
_the hypotenuse of the triangle can thus be easily calculated. See_TFig 31-A.

between them can
hat is necessary is to

o

AXB is a right angle
AX X XE = X(°
Paragraph 14.
AXE — X

XE
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Class 1V.—Measurement of obstructed lines in special cases.

(a) Betel gardens, village-sites and similar fields.

15. When fields are impenetrable owing to thick growth of vegetation such as

betel or prickly-pear or houses, it may not be possible to measure them under the diagonal
and offset system described in Chapter VI. In such cases the fields should be measured
in the following way. Let ABCDEFGH be the field to be surveyed. : s

First Method—By Forming a triangle round the field. Form a triangle XYZ outside -
the fleld. Take offsets from the sides of the triangle to the field bends. The Points X¥YZ .
should if possible be field trijuactions. Where this is not possible the points selected -
should be field bends and they should each be connected by not less than three tie lines
with the nearest field trijun-tions. The lengths of the ‘F’ lines in the obstructed field

-

may be calculated from the offset and chain measurements as explained in Chapter ITII.
45-1—11






CHAPTER VIII.
Plotting.

1. Plotting is the procoss of preparing to scale & map or plan of & piece of land showing
the correct shape on paper, according to the distances that have been measured on ground.
A scale is a collection of equal parts used for measuring straight lines and laying down
distances each part representing one link, one foot, one chain, cne nile (500 m.m. 1,000 m.m.
12,000 m.m. 10,000 m.m..) ete. according to the unit assumed. The scale of a map is the ratio
that the length of a line in the map bears to its actual distance on the ground. The map
will be larger or smaller according as the scale contains a smaller or larger number of parts
in an inch (a millimetre) in the scale represents shorter or longer distance on groand. If
the scale is one inch equal to one chain (1 m.m.=1,000 m.m.) then a distance between
two points which is one chain (1,000 m.m. or 1 metre) on the ground will be represented

_on the map by oue inch (millimetre). But if the scale is one inch equal to two chains
1 m.m. — 2,000 m.m.) the distance of one chain (1,000 m.m. or 1 metre) on the ground

will be represented on the map by half an inch (half a millimetre).

The ratio which the measurement of a line on the map bears to the corresponding
measurement on the ground is detoted by a fraction called the ‘‘representative fraction™.
To find the representative fraction of a scale reduce both the terms of the ratio to a like
(millimotres, if the scale is not already expressed in like quantijties).
The term represcnting the measurements on tho map will be the numerator and that re-
presenting the measuremont on the ground will be the denominator, simplify the fraction
until the numerator is reduced to one and the result will be representative fraction—Thus
the representative fraction of a scale one inch (1 millimetre) equal to one chain (Metro).

quantity as inches

One inch (Millimetre) One inch (millimetre) 1

66x12 (1x1,000) 792 (1,000)

One chain (Metre)

Conversely if the representative fraction is given, the scale of the map can be found.

Instruments required for plotting a chain urvey.

9. A scale, an offset scale and & pair of compasses are essential for plotting a ehain

sULVeY.

Scale and offset scale.

‘ood (box wood) with a straight edge on which

3. The Ploft ing scale is a flat piece of w
nd tonths of & chain or ten-links. The scales

jvisions representing chains a
equal to 2 chains or 40 inches

marked d )
ke ly used for drawing field maps are one inch

most common
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~ equal to one mile (1 m.m,=2,000 m.m.) and one inch equal to 5 chains or 16 inches equal
to one mile (1 m.m.=5,000 m.m. ) On the same piece of wood it is convenient to draw the
two different scales one on each bevelled edge vide Fig. 35 (36).

Fig. 35
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4. For convenience in plotting offsets a short piece called th: offset bit (see Fig. 36)

marked with the same divisions is used with the plotting scale. it is made to slide along
the edge of the plotting scale for the purpose of laying down on tke paper, at right-angles
to the line representing the chain line the offset distances measured in the field. The secale
and offset: bit thus correspond to the chain and offset pole. Tt will be seen therefore that
in plotting a field measured with the chain only under the simple triangulation system,
no offset bit is necessary.

Compasses or dividers.

5. The compasses or dividers (Iig. 37) consist of two legs
movable about a joint so that their extremities may be sent 4t any
distance from one another. The upper portion and the joint are
usually made of brass, the legs ' U steel ending in fine points.
They should be held at the top between the fore-finger and the
thumb, with one or more fingers under the hinge to increase or
diminish the distance between the points gradually and without
a jerk. In plotting triangles draw the base first with the scale.
Adjust the compasses on the scale to agree with the length of one
of the sides and with one point on the corresponding end of the
base, scratch lightly on the paper a portion of a circle with the
other point of the compasses where you estimate the apex of the
triangle will be. Now take off the scale the length of the
remaining side and similarly scratch a portion of another circle
taking as its centre the other end of the base.

The apex of the triangle lies where the two circles intersect, and
the sides can then be drawn in or out as required. A little
consideration will show that very small portions only of the
circles need be described and care should be exercised that the
scratches on the paper are merely deep enough to be visible, so that
the appearance of the plan is not spoilt by them (Figs. 33 and

39)

Fig. 317.
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Fig. 33
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Additional plotting instruments.

-

25 g A drawing Peu (Hig. 40) and a flot vuler for inking in pencil lines are addi-
~ tional aids to neat plotring though they are not indispensable,

‘-,L = —————
H —) —

Method of plotting.

\7. SUB-PARA :—1 The pointer indjcating the north should first be drawn (Fig.41).
The scale to which the map is to be plotted should next be decided. This is conditioned
by the size of the paper and the area and shape of the field to be plotted. Thus on the
ordinary sheet of paper to he used for field measurement hooks (131" 101” or 210 m.m.x
297m.m.) approximately 5 acres (2 hectares) can be plotted on the 80" scale i.e. 1“=1 chain
(1 mm.=1,000 m.m.); 20 acres (8 Hectares) on the scale 1”—2 chains (1 m.m.=2,000 m.m.)
and about 125 acres (50 Hectares) on the 16” scale i.. 1’—=5 chains (I mm.=5,000 m.m.)
The estimate cannot ofcourse be taken as a guide forlong and narrow flelds such as
channels and roads. A narrow field 10 chains (200 meters) in length can be plotted
ordinarily on one sheet of paper. When this is not possible, the field may be plotfed
in sections, or on larger sheets of paper which are folded to the size of a fleld
Mmeasurement Book. f

]
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The sides of the triangles should be fivst plotted, then offsets and lastly tho outer bounda-

- vesoftheficld. Torexumplein dingram No. 41 draw the diogonal ABand onit construct

the triangle ACB. Then plot the triangles ABC, AFE and CDDB and now the offsets

from the diagonals to the bends situated on their sides. On the line AB the oftsets are

to G, H and K; draw thelines BG, GH, HK and KA, verifyingthe recorded distances

“with those obtained with the scale. Similarly plot the offset to L from BD; join BL and

ID and verify their lengths with the scale. The field has now been completed. Next
proceed to plot the sub-divisions. Mark the sub-division points on the “F” lines EC and
EF plot the offsets to the corners Mand N, and draw the sub-division “IF” lines, verifying
their lengths with the scale. TIf in thus verifying the sub-division “F” lines and also
‘those of the whole field, the measurements given by the scales do not tally with those
recorded in the rough sketch the latter should be checked again on the ground. Having

now drawn all thelines enter the measurements bearing in mind the instructions given in
paragraph 9 of chapter VI supra.

§. The lines should first be dvawn in pencil and then inked with the drawing pen after
beirg tested with the scale. A fisld boundary line should be continuous and think. The
“G” and offset lines should be lightly drawn and brokea. A sub-division boundary line
should be continuous like the field boundary line but should not be drawn so thick. Tri-
junctions of fields should be indicated by lines half an inch long and drawn approximately in
the direction of the converging houndary, The numbers of adjoining fields should be noted
inappropriate laces. These arve called side numbers. Details if any, should be plotted
last of all and be represented by the conventional signs given in paragraph 10 of Chapter
VI Supra. District and taluk names should be entered near the top left hand corner of
the map. The number of the field should be entered in the middle of the may: right above
the diagram. The village number and name should be entered near the right hand corner.
The area when calculated should be entered immediately below the village name.

The following hints are useful in plotting:—
Keep the paper on which you plof the field as neat as possible.

- To avoid the charnce of soiling the paper it is better to keep a piece of paper under the
hand when working.

Use a moderately hard pencil cut to a fine point and chisel shaped.
The rubber should be very sparingly used.

Do not dip the crawing peninink. TFake ink with another pen or paper and insert it
between the nibs of the drawing pen.

Try as much as possible to plot the field in the centre of the p vper.

Measurement should be entered inink in the first instance.

ENLARGEMENT AND REDUCTION.

0. The scale of plan should be governed by the purpose for which it is to be used. TIn
the 16" or 8" (Im.m,=5,000m.m,) or (Im.m.=10,000m.m.) village map, we see plans of thf;
fields drawn on a scale small enough to allow the whole villagéor a large part of it, to be
shown on one piece of paper so that we may see at a glance the positions of the fields in
relation to one another. The Field measuremert Book on the other hand,

; X : : Lo is prepared
on & much larger scale with the object of showing distinetly the measurements Suindivi-
sians and the other details which it would be impossible to plot clearly on the village map

g x
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10. Ifaplan be drawnto ascale of 1”=2 chains (lm.m=2,000mm) anditis required
to enlarge it to the scale of 1"=1 chain (Imm=1,000mm) it is easy to understand that a

line 1inch (millimetre) longin the first will be represented by a line 2 inches (Millimetres)

long in thesecond. The effect however upon the area ofthe plan is not that of doubling

it, but of “Squaring” it. Thus a square whose sides are 1” (millimetre) would be drawn-

with the sides of 2 inches (millimetre) but the area of the first would be 1 sq. inch (milli-
metre) whereas in the second it would be four square inches (millimetres). Ifamap drawn
to scale 1 inch=>5 chains (lmm=>5,000 mm) isenlarged toscale 1 inch=1 chain (Imm=
1,000) the second square would require sides 5inches (4 millimetres) long andits area would
be 25 square inches (25 square millimetres). Henceifa plan be enlarged its area varies as
the square of the scales. Similarly if a plan be reduced, its area diminishes in the same pro-
portion The arca of the plan must not be confused with the atea of the ground. The

latter, of course will be the sameo, but it can be represented on paper by pictures of any

size (Fig. 41,42,43,44).

I INCH = 2 CHAINS SCALE | 2000 M.M.
Fig. 42

{ INCH = 5 CHA,.4§ SCALE | ( 4000 M.M.

Fig. 43

11. Enlargements or reductions can be made whex.x no me&sut:mp.e_nts are recorded on a
plan by scaling of the lengths of the lines and multiplying or dividing by the number of
timesit is required to enlarge or reduce them. Th9 fol‘lowmg.mebhod isalso generally a.dopt'ed
See TFig. 44. Let ABCDET be the figure which is required to be reduced to say, half its
scale. From any point as A, draw lines to all the angular points of the ﬁgures_. In AF,
AE.. AD., AC and AB mark off points M.LK.H and G. such _thgxt AM,. t}L, AL AH and

. ; alf of AF, AE., AD, AC and AB respectively and join M.L.K.H and

AG may be exactly h
G. Th:xslr AGHKLM?TwiI? be one half thescale of ABCDEF.

45-1—13
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1f AGHKLM be the given figure anditisrequired to enlargeit to doubleits scale then
the lines AG, AH, AK, AL and AM should be produced to double their lengths.

The figure formed by joining the points B,C,D,E and I will be on double the scale of
AGHKLM.

Conversion of scales. .

12. Given a scale and the measurements ofa Survey, a plotting may e prepared to any
other scale by the following process. Multiply the recorded measurements by the .given
secale (by 1,000 X the given scale) and divide the product by the scale to which it is
required to plot the survey. Plot the measurements to the given scale and the map drawn
willbe the scale requred. For example, scale of 1 inch=2 chains (Im.m. = 2,000 m.m)
and the measurements of a survey are given. To get a plotting to a scale of 1 inch=5
chains (1 m.m.=5,000 m.m) multiply each of the measurements by two (2,000) and divide
the product by five (5,000). Plot the resultant measurements to a scale of 1 inch=2
chains and the map drawn will be to a scale 1 inch=5 chains (lmm=>5,000 mm). The
recorded and not the deduced measurements should be entered in the plotting.

How T'aluks and District maps are prepared,

13. A very good example of the reduction of plansisseenin the maps of the taluk and

distriet. Taluk maps consist of a collection of the village maps on a smaller scale and the
district mapis again reduced from the taluk maps.
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CHAPTER IX.
Computation of Area.

After a field has been plotted, its area should be computed and recorded on the face ot
the sketch. Theareamay be computed either by using the area squar paper or by mathe-
matical calculation.

Clonstruction and use of the area square.

2. The area square is a piece of tracing cloth or tissue paper on which are neatly drawn
or printed to the scale required, black ink squares each containing 10 cents, i.e., one-tenth
of an acre (100 square metres Or one are). These squares are again divided by red ink
lines into 10 equal portions, each equivalent to one cent or one hundredth part of an acre

(10 square metres orone tonth ofan “are’”) (figure 45and 46).
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Lay the arca square paper over the plotting of the field, the arca of which is sought, so
that the boundary of the field is clearly visible and the extreme cast or west of it at the
corner of one of tho 10 cents (are) squares while one of the sides of the field coinecides
exactly with a black line on the avea square pupor.  The area is then found by counting
the number of biack and red squaves contained within the boundary of the field. If the
boundary line does not exactly coincide with a horizontal line of the area square nor is

_ parallel to it equalise any irregularities by the cye so that the space withinthe field and that

outside it may be equal to and compensate each other. Procedure to be followed when
scitles of area square and plan differ.

Paragraph 3.—It sometimes happens that the scale of the area square is different
from the scale of the plan of the field, the area of which is required to be computed.
In such cases, the corvect area is obtained by multiplying the areca actually obtained by
the square of tho scale on the plan and dividing the product by the squarée of the
scale on the area square paper; care being taken that the scales of the plotting and
the area paper are fivst reduced to a common denomination expressed in terms of chains
per inch (millimotres).

For example.—On a plotting of 1 inchequal to 2 chains (1 mm=2,000 m.m.) an area
square paper drawn to 16" equal to 1 mile (lm.m.=4,000 m.m.) isapplied, the area of
50 acres (32 hectares) is obtained. By applying the formula the correct avea is 50 x4 =8
acres. R
32 %1,0002=32 % 10,00,000=2 Hectares
4,000° 1,60,00,000

Haercises.

1. On a plotting of 1 inch equal to 1 chain (I m.m. — 1,000 m.m.) an ares, square
paper drawn to a scale of 1 inch equal to 3 chains (1 m.m. — 3,000 m.m.) was applied
The area computed was 120 acres (120 Hectares). Whet was the correct extent?.
Ans. 13 acres 33 cents (13 Hectares 33 ares.) ;

2. A field was plotted to scale of 80 inches equal to one mile

. ; (I m.m.=1,000 m.m.)
and ifs area computed with anarea square drawu to the scale of Linch equal to 2 chains
(Ilm.m, =2,000m.m.) was 65 acres 20 cents (65 Hectares 20 ares). Find the correct extont
Ans. 16 acres 30 cents (16 Hectares 30 ares.). :

3. The application of area square of one inch equal to 3 chains (1 m.m. — 3,000 m.m )
on & plotting 16 inches to a mile (1 m.m. = 4,000 m.m.) gives an area of 96 acres EHecbal.' s.)
Find the true area. Ans. 2606 acres 67 cents (170 Hectares 66 ares.). S
4. The area of a field plotted to 160 inches a mile
with an area square of 10 inches to o furlong (
(4 cents). What is the true area ? Answ

(I mm. = 500 m.m.) computed
lmm. = 2,000 m.m.) is 49 acres (Hecﬁwres)
er 12 acres 25 cents (3 Hectores 6 ares),

Caleulation of Area Mathemalically.

4. With the area square, areas can be computed
cient accuracy for revenue purnoses generally. If the ex
is to be determined caleulation must be mad
formulae are explained below.

quickly and ecasily and with sufg.
act number of square links (metres)
¢ mathematically. The most important
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= i : . : : its adjacent side to
T lenoth of the AD is obtained by adding the square of A B its adjacen
;@:@j&;gqu?‘r:n& AQC the base of the triangle, subtracting from the result the square of

~ BOC, the sides opposite {o A D, and dividing the remainder by twice the length of A G,
& :e‘;l?ga.se. e 5
,‘g-"»{ /D is therefore =
L AC* 4 AB' — BOY

o
2AC )
a0 220 — 17 : 62° | 44® — 35°
o310 | 2 X 62
196, 100 - 48,400 — 30,625 ' 3,844 11936 — 1,225
Sl e 620 : 124
" =184links — 367 metres.
SO The formula is arrived at as follows :(—

& 2B AD' | BD
F BC— BD' + DO°
AC* = AD? + DC* 4 2AD x DC ‘
adding the first and third items and subtracting the second we get
AC* 4 AB* — BC* = AD* +DC* + 2AD x DC + AD2 4 BD2 — BD2 — D(C?
— = 2AD* + 2AD x DC = 2AD (AD 4+ DC) = - \D x AC.
; <. AD = AC* 4 AB? — BC* (by transposition)

2 A0,

* This method of calculation is frequently referred to as the ¢ N.O.S. problem >’ and
its application to the replacement of missing stones will be found in Chapter X1 Paragraph 3.

G 2

: Calculation of wrea when offsets fall within or without the Field Bouhdargjon
the same diagonal ; :

; 11. In some cascs it happens that some of the offsets taken on a diagoné.l line the
- bends fall within, and others without the figure formed by the diagonal and the other

* sides of the field—Vido diagram No. 54¢. In such cases the ficld boundary line crosses the-
*  diagonal. The point cf intersection of these two lines should be noted if it is required to

—~

3 ~'7'=zi=.alou.la.t‘.e",_t.lw area of tle field mathematically. If this is not done in the field, the differ-
25 onoe in area between the two triangles FC X and X EB can be ascertained by the following

- formula. Multiply the distance be’ween the two offsets by the difference of the lengths
_ ofthe tvo offsets and divide the product by two. , s

250 (50)

" )- f A b AN iy 4 i

s 4,&; ‘E’T :.w" ;

A
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oS ¥
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The difference in area bet\i/een FCX and XEB

5-100>< (120—80) (20x24—16)
___5___ - ____,2___
100 x40 20X 8
o ___2_.__ & ___5___
—2,000 Sq. links. —80 Sq. metres.

This difference has to be added to or subtracted from the big triangle according as
the length of the offset falling ouiside the triangle is longer or shorter than the offsef

falling within it.

In the present case the offset EB fz 'iing outside the triangle being shorter than FC,
the difference in area 2,000 Su. links (80 square metres) should be subtracted from the

area of the big triangle A D G.

Proof of the above formula : —

In the figure draw CE! parallel to FE to meet BE

Produced at E*.

Since C FE E! is a rectangle CF=E* E and.C, E'=F.B

Now the area cf ths triangle CF X =arca of the triangle—

EB X — (CF X+CXEE")—(EBX+ CXEE!)=CF EE!'—CBE'—CF X FE—
1 CEL X EB

9 CF x EE —FE X EXB

~FE. @ €E= E: D)

e —

9

__FE (CF + E*E) —(B*E + EB)

2

__FE (CF — EB)

2

Exercises in calculation of area.

|. Find the area i0 sq. links (metres) of a rectanele, the length and breadth of which
are 289 (57.8), and 225 (45) links (metres) respectively. Ans. 65,025 Sq. links (260 sq.

metres).

2. Find the area in acres and cents (Hectates and acres) of squares having the -

xing length of sides. (a) 850 links (170 metres), (5) 98 chains 8 links (1976 metres), .
{g)u 38?&@&2 links (4084 metres), (@) 52 chains 42 links (1040-8 metres) )

Ans. (@) 722} actes (239 Hectares), (b) 96197 acres (38479 Hectares), () 4170
acres (1670 Hectares), (d) 270-82 ucres (108-33 Hectares).

45-1—15
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3. Find the areas of triangles having the following dimensions.

(@) Base 456 links (912 metres) offsets 240 links Ans. 54,720 Sq. links (21,888 S¢.
metres). (b) Basc 246 links (49-2 metres) offset 118 links (23:6 metres) Ans. 14,514 sq.
links (58056 sq. metres), () Base 819 links (163-8 metres) offset 124 links (248 metres)

Ans. 50,778 sq. links (2,031'12 sq. metres).

4. Find the base of a triangle, the area of which is 97 cents (39 acres) and offset 125
links (25 metres). Ans. 1,552 links (312 metres).

5. Fina the offset of a triangle, the area of which is 85 cents (36 acres) and base 120
links (37'8 metres) Ans. 899 links (1914 metres).

6. Find the areca of right angled triangles having the folloewing dimensions i—
(a) Hynotenuse 6,214 (1248 m.) side 329 (658 m.) Ans.87.185 sq. links (36 acres).
(b) Hypotenuse 428 (85'6 m.) side 354 (70-8 m).
Ans. 42,657 sq. links (17 acres).
(©) Two sides 515 (103 m.) 694 (118°8 m.) respectively:
Ans, 1,62,966 sq. links (61 acres).

1. Find the areas of quadrilaterals having the following dimcnsions :—

(@) Diagonel 638 (107'6 m) gerpcndiculars 90 and 70 lirks (18 and 14 metres).
Ans, 43,040 sq. links (17 acres).

(b) Diagonat 629 (125-8 m.) perpcrdiculais 124 and 131 links (248 and 26+2 metres).
Ans. 30,197 sq. links (32 acres).

8. The two parallel links in a trapezoid are 104 and 82 lJinks (20'8 znd 164 mctre s)
Tespectively and the perpendicular distarce beiwcen (hem is 284 (56:8 m).  Find the arca
of the trapezoid. .

Ans. 26,412 sq. links (1,056 48 <q. metres).

9. The sum of the parallel sidesin « trap:zoid is 640 links (128 metres) and the
perpendicular distance is 320 (64 metres). Find the area.

Auns. 1,02,400 sq. links (4,096 £q. metres).

10. The area of a trapezoid is 3 ccres (1'2 Hectares) The sum of tk

: : : e two parallel
sides is 384 links (76'8 metres). Find the peipendicular distance beiween the two garallel
lines.

‘Ans. 1,563 links (312°5 metres).

11. The area of a trapezoid is 87 cents (36 acres). The perpendicular distance befween
the two parallel lines and the length of one oi the parallel iines are 249 znd 124 (49°8 and
~24'8 metres) respectively. Find the other .wo sides.

Ang, 575 and 515 (115'8 and 104°2 metres).

12. The perpendicular distance between the two parallel lines in
links, (1496 metrcs) one of the parallel lines is 425 (85 metres)
right angle is 853 (170'6 meircs). Find the area of the trapezoid

Ans. 4,74,614 sq. links (18,985 sq. mcues).

a trapezoid is 748
and the side opposite the

13. The two offsets of a trapczoid are 284 and 192 (56-8 and 384 metres) res ctivel
The side opposite the right angie is 392 (794 metres). Find the arca of the tgapcggidf s
Ans. 90,673 sq. links (3,627 sq. metres).






CHAPTER X
MAIN STEPS IN A SURVEY.

The object of this chapter is to explain the main Principles of Survey and to set out
the important steps in a connected manner.

Survey in a wide sense may be divided into—(i) "Topographical and (ii) Revenue or
Cadastral—A topographical svrvey determines accurately geographical features such as
rivers, streams, villages, etc. A revenue or Cadastral Survey deals with cech individual
holding, so that necessa:y particulars may be furnished to the Revenue Department in
order to determine the correct annual assessment to be paid to Government, It is for
more elaborate than a topographical survey and determines boundaries, tenure, area and
reputed ownership of every holding. It also lays down the boundaries of porambokes
and other government lands and thus afforc's a safeguard against encroachment. Further,
every boundary in a Cadastral Survey is laid down under the Survey and Boundaries Act
and thus acquircs leg?l validity. Before the survey is made final under the Act, every
registered holder is given an opportunity to object to any boundary laid down which
concerns him . Thus, a Cadastral Surv=y is beneficial both to Government and the ryots.

The work of the Survey of India is confined mainly to Topogrephical Survey, while
the Survey and Land Records Departm ent of the State undertekes Cadastral Surveys.

Different steps in the survey of a village.

~ Survey fields are measurcd usually with the chain ard cross staff; butin order to
have a correct village map, a frame work for more accurate than that obtained vyith the
cha'n and cross staff is necessary, A theodolite, the most accurate SUIVeY insirument
available is used for the purpose. By observ'ng angles and measuring traveises, an accurate
frame work of the village is obtained and into the frame work aie fitted | he Survey fields
which have been measured with the chain and eross staff ard plotted as rdividval field
snaps. Without such 2 frame work it would be impossible to Plot the Survey fields with
any degree of accufacy, owing to the cumulative error in plotting a series of triangles
with the scale. It has also to be borne in mind that the Survey is not confined to isolated
villages, but covers whcle taluks and Districts and very accurate village maps are essential
for the compilation of the taluk and district maps. But the circuit around the village
boundary will not suffice fer this purpose, asthere will be no proper check of the accuracy
of the plotting of the survey ficlds in the interior. The village is, therefore, divided into
a number of sub-circuits of about 100 or 200 acres (40 to 80 hectares) called kbardams.
These khandams affords a number ofadditional fixed points with which the corresponding
points of the individual survey fields should tally. Besides this, the khandams helps in
thelocalization of errors within a limited area. The khandam is, tLercfore only a conven-
tional division to facilitate technical check and plotting of the village map. Once the
survey is over and tke accuracy of the work proved and the village map plorted, the
khandam ceases to serve any really usefull purpose. It is for this reasons that missing
khandams stations are no longer refixed with the theodolite They are fixed, in the
course of mainteiance, only with the aid of the Iincar measurements of ilie survey fields.
As a preliminary to the actual theodolite work of traverse swvey, boundary demar-
cation is done, when theodolite and field stoncs are planted along the boundary of the
village and khandams: The main rules for bourdary demarcation are (1) that points should
be selected on the true villege boundar

] y and along khandam boundaries at intervals of
about 20 chains (400 metres) so that the stations will be visible, one from the other
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(i1) that the traverse lines should not be more than 10 chains (200 metres) away from the
bends along the true village boundary and (iii) khandams should follow natural boundaries
as far as possible and should be about 100 acres (40 hectares) in wet land and 200 acres
(80 hectares) in dry. On completion of the traverse survey, the boundary sketches and
traverse records are submitted to the Head Office, where the traverses are “set up” on
Gale’s traverse System and “he accuracy of the work proved. A detailed description of
Gule’s traverse system is given in the Tamil Nadu Survey Manual, Volume I.

When a large tract is ordered for survey a more careful check is required, and the -
accaracy of the measurements of the traverse survey is proved by connecting the traverse
with the G.T. stations of the Survey of India. From the values of the G.T. stations—
furnished by the survey of India, we calculate the rectangular co-ordinates between pairs
of G.T. stations, and compare these with the rectangular co-ordinates derived from our
traverses. If these measurements tally within the allowance of one foot per thousand,
we can guarantee the measurement of our Survey. Additional angular check is similarly
required. When large tracts are taken up for survey azimuth observations are made at
intervals of 40 or 50 stations, throughout the main circuit boundaries. Ifthe direct bearings
obtained by azimuth observations tally with the bearings calculated with the aid of the
frst bearing and subsequent angles the angular work is proved. Thus while the accuracy
of the angular work is proved by the azimuth observations that of measurements is ensured
by connecting the traverses with G.T. stations.

In view of the fact that the village, taluk and district maps are to be compiled with
the greatest acouracy possible an elaborate check is exercised at every stage of the work.
Tn spite of & considerable amount of direct check in the field by inspecting officers, no item
of Survey work is passed, until it is finally subjected to a thorough test in the Head Office.

On completion of this check in the office, the frame-work of the village map is p]otféa
with reference to the theodolite work and the individual fields are then fitted in. In order
$o avoid any cumulative error in the plotting of the village map, a convenient station is
selected as the point of origin and every other traverse point is determined in terms of
rectangular co-ordinates from the station, and plotted direct. Thus, to sum up, the main

processes in the survey of a village are :—
(1) Boundary demarcation (village and khandams) Departmen:ally known as « A »

work.
(2)_Traversu survey or “B” work.
(3) Traverse computation—Process « C ™.
(4) Traverse Plotting—Process « D ”.
(5) Field demarcation—Proce s “E .
(6) Tield measurement—Process “F .
(7) Plotting of village map—Process “ G " and

(8) Finishing village map and area computation process—Process ¢ H .

Different steps in the survey of a field.

is the formation of the field after the location of holdings within it. The
unit in a cadastral survey is the survey field and uot the holding. If every holding were
gurveyed on & separafe framowork the cost would be enormous without any resultant
advantage. Individual holdings are, therefore clubbed to form survay fields convenient both
for survey and maintenance. As wet land usually contains more heldings than dry land,
the area usually adopted is 5 acres (2 hoctares) for a field in wgt_a_nd 10 acres (4 hectares)
in dry land with the provision that where the number of sub-divisions exceeds 20, the area

45-1—16
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should bo less than 2 acros (80 avos) in wot and 4 acros (1 heotaro and 60 ares
?xf ;gofgngfo In an initial survey the airoa. is roughly doeterminod by pacing tl.]O Iength and
breadth of tho fiold. After tho boundarics of the fiold ha:vo boon 50 do't;ormmed a,nd.la,ld
down with reference to the existing bends a location sketch, is prepared and the land Reg1a’ter
written up after careful enquiry of the karnam and the ryots. In a resurvey thg location
sketch is prepared with reference to the existing.surve'y records, aftor a vemfl_ca,tmn of the
boundaries on ground. The formation of fields is a simple matter as the extent of every
old sub-division is available.

The main object in forming a survey field is to have holdings demarcated separately,
but put together in the same unit of a convenient area, so that the'ﬁelds t:ormed.ma.)‘r be
laid down on the basis of an accurate frame work which would permit of being maintained
adequately. For this reason, it is obvious that long narrow fields like roads &nfl c}.la,nnels
cannot be formed on the area. In such cases convenient length of about 10 chains ig fixed
for the formation of u field. Further exceptions to the general rule are singlg holdings
which are over the prescribed extent of a survey field, or large porambokes, like hi Is, rivers,
grazing ground, etc. In such cases, no attempt is made to split them up and when they
camnot conveniently he measured with chain and cross staff, they are surveyecl with an
.angular instrument and are then known technically as ¢ Minor Qircuit Fields ”.

After the rough formation of the fields, and writing up the land register, the demar-
cation of boundaries thould be taken up. The extremities of each line are the points of

~ demarcation. The demarcation points detailed under ‘‘ Points to be demarcated by
_-field stones *’ in Cha)ter V are durably demarcated with field stones, At other points
“no regular survey stones are planted but every such point is a:curately fixed by means
of an offset on a ““ G ** line run between field trijunctions or by means of a Part meagure-
ment along a line joining the two bends. In demarcating a boundary, very minor bends
are ignored altogether and other bends are equalised wherever possible. ~ Where bends
are appreciably large and cannot be ignored, regular boundaries can be laid down in many
cases by the process known as *° equalization of bends ’’, Here Points are fixed and con-
nected, ignoring intervening bends, so that the area gained by a registered holder in one

g his bund or limit of enjoyment.
ed in survey and then refixed

~  Equalization of bends should not be resorted to when more
involved, when the classification and tenure of the hqld
exist along the boundary. In the case of poramlokes

ned by cutting off minor projections only, the less of which will 110t affect the poramboke
and by including them with the adjoining holdings, 'Where the bortions so excluded are
of a considerable extent or valuable, they will be surveyed as sub-divisions of the adjoining
field and registered as assessed waste. Demarcation is the most important process in

the survey of a field. Good demarcation ensures regular boundaries reduces work and
facilitates future maintenance.

than two holdings are
ings are different or when trees

After the bouwndaries of the fie

1d and its component sub-divisions are demarcated,
the lines of demarcation or *“  ** |

ines as they are called are mea

any point to be fixed accurately on the ground. In the vario
~frame work has beer. different. TIn the system of simple triangles all bends were commected
to form a series of triangles, and these triangles constituted the frame work for each survey
field. In the block map system, there was no separate frame work for each field. The

of Survey fields and consisted of the arms of very large
he nearest arm of a triangle.

extremely difficult. Tn the
up-to-date diagonal and offset System each trijunction is connected with the next by
‘G ”’ lines and triangles are completed by selecting convenient diagonals. o
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Tields and sup-division bends are offsettod on these *“ G ** lines and diagonals. On
completion of the measurement of & field, it is the duty of the surveyor to prove the
accuracy of his work as far as possible which he does by calculating the distance between
successive offsets and comparing them with the measured * I *’ line. Though it is not
possible to check every < F *’ line by calculation as corbain points —are fixed on straight
lines and some bends are offsetted on different ‘¢ G *’lines, the diagonal and offset system does
afford an independent check of a substantial amount of the measurement work done
by the surveyor. The Survey of the field is now over, the Survoyor will plot the field to

a convenient scale and {hen compute the area of each sub-division with the area square

paper. These processes have been explained fully in Chapters VII = and IX above.

Observance of legal formalities under the Act.

A (adastral survey is carried out under the legal provisions contained in the Sur ey
and Boundaries Act, 1923 (Tamil Nadu Act VILL of 1923). Theso legal provisions ensure
that the ryots are given due notice of the survey and are invited to co-operate by
attending and furnishing necessary information regarding their lands. Every registered
holder has an opportunity of verifying his boundaries as laid down at swvey and of
putting forward a complaint if he is aggrieved by the demarcation.

At the same time, the interests of Government are secured as the boundaries of poram-~
bokes finally decided in survey are legally valid unless altered by a decision of a civil court
within three years from tho date of the final notification under the Act. The previous
Act, Act IV of 1897 was defective in that the finality of the Survey did not cover bounda-
ries in respoct of which no complaints were proferrod in the courso of Survey. This defect
has beon rectified in Act VIII of 1923 by the inclusion of a1 independent decision under
section 9 (1) relating to boundaries in respect of which no dispute has been brought to

notice.
published under section 5 for Govern-

Before a Survey is taken up a notification is
ands and lands which are not Govern-

ment lands and boundaries between Government 1
ment. In the case of proprietary estates, the notification for survey should be under

seotion 17 (a) or 17 (b) according as to survey is ordered at the instance of the proprietor
or by Government (i) for the better or more convenient agsessment or levy of irrigacion
cess or (ii) for any other reason to be recorded prior to the issue of such notification.

ands, in proprietary estates this section

A notification under section 601 in the case of 1
appointed under section 4 and is an

read with section 18 is issued by tae survey officer
invitation to all persons having any interest i the land or in the boundarties of which the
survey has been ordered, to attend oither in person or by agent at a specified place and
time and from time to time thereafter when called upon, for the purpose of pointing oub
boundaries and supplying information in connoction therewith. Wheve the survey
relates to one or more villages, it should be published in two successive issues of the
District Gazette, and should also be affixed to village chavadi. Where the survey relates
only to a part of a village the notification shqulfl contain particulars of the fields to be
surveyed and publication in the village chavadi will be sufficient. In both cases, the fact

of publication should be announced in the village by beat of tom-tom.

TVhen a survey is made under section 5 o

labour charges, pay of stone accountants, plus :
ag surcharge to cover the cost of supervision, storage indenting and other miscellaneous

items of work comnected with the above are recovered from the registered holder. All
costs incurred by the Local Government on account of a survey directed under olause (@)
of seotion 17 shall be recoverable from the persons who have any interest in the estate,
rtion of estate or boundary of which the survey has o ‘ 3 1d
& he cost of o survey directed under clause (b) (i) and (ii) of section 17 shall be borne

revenue, b 2 5 s
by the l’ocal Government unless otherwise provided by eny law for the time being in force.

50 por cent of the aggregate of such amounts

f the Act, the cost of boundary pillars, hu'ed %

beon ordersd, as an arrear of land- -
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Under section 8 (i) the cost of the labour employed and of tho survey marks USGd. for
any survey notified under section 5 shall be deterpnned and &pl?Ol‘thﬂ&d in thg prescnlfed
manner among the porsons who have any interest in the land or in the houndaries of which
the swvey has been ordered, and shall be recoverable fI‘OII'l such persons as aIl arrear of
- land revenue. Notice of such determination and apportionment shall be given in the

prescribed manner {0 the persons aforesaid. The Survey Officer works out the rate per
acre (hectare) and mtimates the demand to the collector of the district concerned. The

Tahsildar should then prepare demand notices in duplicate under section 8 (i) showing the

fields held by each person according to the latest village accounts and the charges

recoverable for the siuvey thereof. Thisis sent to the village officers for collection. There:
is a right of appeal under section 8 (2) against the demand.

On completion of the measwements of the fields, the Swrvey Officer
decision under section 9 (1) determ ining as correct and undisputed
of which no dispute is brought to his notice. Notice of every decis

under section & (1) shall be given to the registeved kolders of the lands the boundaries of’
which may be affected by the dscision. Thesenotices are issued under section 9 (2). They
contain extracts from the field register relating to the holdings and should state the time
within which end the officer to whom appeals should be preferred. Thus in addition to
the opportunity offered under section € of being present and checking the demarcation
initially made by the surveyor, every registered holder may verify his boundaries on receipt
of the notice under soction 9 (2) and prefer a land complaint if he is agorieved. Where
a registered holder has reason to helieve that the demarcation made by the surveyor is
incorrect, he need not wait for the final notice under section, 9 (2) but may prefer a complaint
at once even while the field work is in progress.  The Survey Officer shall then take actjon
under section 10 (1) make the necessary enquiry, and determine the bounda ry and record
. it in accordance with his decision. The Survey Officer shall record in writing the reasons

“for his decision. Notice of every decision of the Survey Officer under section 10 (1) shall be
given in the prescribed manner to the registered holders of the lands affected under section

10 (2). Any person affected by a decision under sections 8, 9 or 10 may appeal to the pres-
cribed officer within a period of three month

s from the date of service of the notice. From
the sections of the Act noted above, it will be seen that while complaints preferred during
field demarcation and survey are enquired into and decided first of all under section 10 )
and then again on anpeal, under section 11,

there is only one decision for a land complaint

_preferred under section 9 (2). The reasons is that, in the latter case, there is actually a
prior decision under sectior 9 (1) where the Survey Officer has actually recorded the fact
that the boundaries were correct and undisputed. Hence & complait preferred on receipt
of the notice under section 9 (2) is really an appeal, which is decided under section 11 just
as the appeal on an order passed under section 10 (1). The final notification under
section 13 of the Act is issued after three months from the date of service of the notice
under sections 9 (2) or 10 (2) and if any appeal is preferred after the appeal has been heard
and decided. The notification declaves the survey final unless set aside by a decree of
Civil Court on suit instituted within three years from the date of the notification. The
notification is published in the District Gazette and & copy is posted in the village chavadj.
The notification under section 5 should b

and in the District Gazette. The notihcat
successive issues of the Gazette, to make
advertised and those under sections 6 an

shall record his
all boundariesin respect
ion of the Survey Officer

¢ publisbed in the Foit St. George Gazette
ion under section 6 should be published in two
sure that the commer cement of sWvey is widely
413 only in the Bistrict Gazetto. 5
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CHAPTER XI.
Maintenance

The primary object of maintenance is to keep the permanent records handed over by
the Survey Department upto date and useful in the day to day Revenue adm inistra-
tion. In previous vears, it was the practice of the Settlement depsrtmert to take over
the surv~y rtacords, shroff them, fix the assessment, prepare the permaveat diglott
register with the information furnished in the Survey Zand Register and then band over
all the connected records to the Revenue Department. The period of Settlement was
fixed et thirty years, and at almost every resettlement it was found necessary to bave a
preliminary survey of some kind because of the unsatisfactory maintenance of the Survey
records and the registry of holdings. On a thorough investigation it was found that it
was well nigh impossible for the maintenance stafl of Revenue Inspectors to cope with the
work of incorporating thbe numerous ckanges in survey fields and sub-divisions and
inspection and renewal of the survey marks. The arrears gradually swelled to a colosal
figure and made it essential that some other agency should take over the work, On Ist
April 1042 a new scheme was introduced under which maintenance work was transferred
to professional surveyors. One cr two surveyors were allotted to each teluk of town and
a separate contingent called ¢ the mobile steff >’ was employed or: items cf regula rsurvey
and on the clearance of the arrears of maintenance whete necessary. .

2. The present pclioy of tha Government is to restrict resurvey of villages where it i;
found that the old frame wcrk has completely broken dowr. The neoessit?y for keeping
the 1evenue records and registers quite up to date will. now be clear. In the previous
chapterit was exrlained that Survey was the basis for the collection of land revenve. Though
the extent of every holdings is fixed at survey, and a fair rate of assessment determin:d
+tLese Sub-divisions are not final. Changes take place in the following manner in the da.y" '
to day revenue administration. v ?

assessed waste and these are dealt within the special register (No.4) of darkhasts main-
tained in the Taluk Office. .

(i) Applications are received for the grant of land, registered in the accounts as

(i1) Registered holders sometimes relinquish portions of their holdings and these
portions have to be sub-divided andthe assessmentfixed againforthe area retained.
Special register No.5, register of relinquishments, is the connected register dealing with

these cases in Taluk Office.

iii) Very many changes are due to transfer of registery of holdings on account
of Sale, gift succession partition etc. These are dealt with under two sections in Register
No.6 in the Taluk Office. Section T relates to cases forwarded by the registration depart-
ment and section IT includes all other cases detected nither by the Karuam or Revenue
Inspectors, or reported to the Tahsildar by the parties themselves. In view of the impoe-
tance of correct registery, & special register called the ‘“Enjoymen: Register ”’ with two
subsidiary registers, is maintained by the village karnam. These registers clearly indi-
cate whether the karnam has taken any real interest in detecting new cases and also serves |
as an indirect check on adangal and chitta.

are frequently transferred from ome head of classification to another
from dry to wet, assessed waste to poramboke, poramboke. to assessed waste etc, The
register dealing with transfers from one head of classification to another in special register
No. 7 in the Taluk Offico.

45-1—17

(iv) Lands
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3. Consequent on all these changes the connected survey records have to be corrected
and keptupto date. Therecords maintained are—

(1) The permanent village register giving particulars of the description classification
and tenure of each field and sub-division.

(1i) An atlas of field maps giving the measurement to seale of each Swrvey number
and subdivision.,

(iii) A village map which serves as a key to the field map hoth in office and in the

feld.

4. In order to maintain the revenue records and registration, the frame work of every
survey field has also to be maintained ; and this is done by inspecting the smvey marks
periodically and renewing the missing stones. Now the maintenance of survey marks
should be only auxiliary to the real maintenance of the revenue registers and records.
To enable the maintenance of the latter boundaries and holdings have to be identified,
and exact points must be readily available from which measurements can be taken with
ease and rapidity. This can be done with proper survey marks existing on the ground.
Unfortunately, the ryots do not look after the survey stones on their boundaries twith.
the result that the maintenance of survey marks has become a réal problem.

Description and wse of the Records.

5. (i) The permanent village register or the ¢“ A *” Register, is the authoritative record
for settlement and revenue particulars of every field and sub-division in the village. It
gives the tenure, Government or inam, dry, wet, unassessed or poramboke,source of irri-
gation, class and sort of soil tavam, rate per acre (Hectare) extent and assessment of each
field and subdivision. Reference to this records is necessary to ascertain the assessment

on individual holdings and to dispose of cases of transfer of lands from one head to
another.

(i1) The atlas of field maps contains plosted sketches of individual fieids snowing
the boundarvies of all the component sub-divisions. A record of measurement, of fields
and sub-divisions is thus provided which serves to identify boundaries and settle disputes
and enable Revenue officers to check the cultivation of each, holding during azmoish or
for any other reason. Each field map provides independent data which make it possible

to relay any boundary on the ground when necessary to do so. The atlas of field maps
i3 therefore the most essential record for maintenance.

(iii) The village map is a key to the field atlas.
field measurement book and shows the relative position of the survey field. Topographical
details are inserted in the vilage map and this information males it
ver’ valuable in the identification of fields by all inspecting officers. Once the
particular field is identified, the individual field map is referred to for all other particulars
required. The village map is drawn to a scale of 16" to the mile (Im.m, =5000 m.m.)

and does not show sub-division boundaries under the metric system, the village maps
are drawn to scale 1 Mm.m.=5000 m.m. y

It acts mainly as an index to the

Steps in the mainlenance of Survey marks.

Part 6: In order to effect new sub-divisions, the frame work of the individual survey’
fields must be preserved. If a fow stones in a village are missing, the points can easily
be refixed with the data available, and the stones replaced; but if the number of missing
stones reaches a very liigh percentage, it would be g laborious task to refix missing points
and a resurvey would be the only solution. The frame work has, therefore, to be preserved
earefully and this is done by a periodical inspection of the stones and by renewing the-
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missing stones promptly. It is the duty of every karnam to inspect a minimum of 1,000
stones a year subjoct to a maximum poriod of 3 years for a wet village and
five years for a dry village. A very important changr in procedure in the new s%heme
is that the repair of stones that are loose and require tamping with earth, is attended to by
the karnams and other inspecting officers in the course of the actusl inspection and not -
as a separate item of work.  Previously the kamam merely noted the tact that particular
stones required repair. It often happened that before the necessary notices were served
on the parties and the Revenue Inspector found time to attend to the stone, it had either
fallen or disappeared altogether with the result that elaborate measurements had to be
taken to fix the point accurately. All this additional work is now saved by tamping the
stone with earth immediately on finding it in need of repair. A detailed investigation
made by survey officers in surveyed estates revealed the fact very inipressively that the
neglect of & pericdical inspection and repair of stones resulted in the whole swvey frame
work breaking down and the necessity for complete reswrvey.

7. The importance of this initial item of maintenance cannot , be overstressed as
without the frame work of the survey fields the elaborate village registers and accounts

are practically worthless.

3. The records prepared for the inspection of stones are (i) the demarcation sketches
and (ii) stone registers. A copy of the printed village map is cut up into blocks of survey
fields and the maintainable stones in each field are numbered in & separate series. The
principle followed is that stones should be numbered in the field bearing the lowest number.
All theodolite stations other than minor circuit stations should he numbered in one series
for each village. On completion of the preparation of demarcation sketches, Stone
registers in the form p‘rcscribed in Appendix II to chapter I Part I, II Paragraph 4 are
written up—Form A for theodolite stations and Form B for field stones. In the Stone
register is entered particulars of (i) the survey number and serial numbers of the stone
in the field (2) the survey fiolds and subdivisions, the holders of which ave responsible
for the maintenance of the stone (3) data of the karnam’s inspection and result (4) data of
inspection if replaced by the ryot and(5) data of verification of the karnams entry or renewal

by the Maintenance Field surveyor.

to ensure that a genuine and systematic inspectior is made by the village
karnam, a check is exercised by the maintenance field surveyor who inspects a certain
percentage of stones in different blocks from time to time. Regular inspection reports
are wristen up by the maintenance field surveyor and the karnam’'s work is classified as
Elgoodie fair ©° or ‘“ bad ” and necessary action is taken by the Revenue Authorities
in cases of unsatisfactory work. A very important point in connection with the inspec-

One of the objects of a survey is to afford a safe guard

tion of stones is oxplained below.
against encroachments on Government lands and in order to fecilitate the detection of
poramboke fields and sub-dijvisions are demarcated

encroachments all bends of

with stones. But when stones are inspected on poramboke boundaries it will not suffice
merely to verify whether particular stones that are numbered in the demarcation
sketch are existing or not. Experience bas proved that the ryot who plans an encroach-
achment concealed, and genetally raises a new

ment endeavours to keep the fect of encro
bund, and plants the survey stone very firmly in its new position. An intelligent check is
therefore necessary in the course of stone inspections on Poramboke boundaries. The

Inspector is now & professional surveyor and it is not difficult for him to tell at a glance
of the field measurement book and the present with of the poramboke in question and
whether there has been any encroachment or not. A check is often possible by caleulating
and then checking the actual measurements from bund to bund on opposite sides or
where this is not possible the scaled measurement of the wi.dt-h of the channel or other por-
amboke at a particular place will be quite sufficient to disclose any substaut@al encroach-
ment made by the adjoining ryot. Detailed measurements can then be talen if necessary.
Hence it is ono of the duties of the maintenance field Surveyor to report all cases of

onorouobmontud(m-.ul.ml in the course of his stone inspoetion.

9. In order
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10. Under the provisions of the Tlamil Nadu Survey and Boundame.s' Aﬁ}‘t every
regisered holder of Government land is bound to ma,mtaui, renew and gy ‘af ftg‘v:y
marks on the boundaries of his holding. Column (2) of *he stone register refer 1;3 ;)1
above shows the fields the owners of which are responsible for t.he mmntenajnce 0 eaicd
stone. Notices are served under section 15 of the Act, on tbe 1.-eglsrtered holders concerne
informing them that if the missing stones are not replaced within 15 days of the r_ecelpt of

~ the notice, the stones will be planted by the maintenence steff z1d the ccst recovered
from them.

11. The technical procedure in the replacement of missing stones hes bee.l} exp_laine-d
below. The most popular and accurate meﬂ)od of refixing a missing field trijunction is
by the N.O.S. problem, which should be studied thoroughly by all students of survey.

Replacement of DMissing Field Stones.

12. Every registered holder of land is hound by law to maintain. i good repair all
stones on the boundaries of his land, or to replace them if missing. It is also the duty of
karnams to inspect the stones in their villages periodically and to note in the stone registers
all stones which are missing. Stones which are missing or out of pla‘ce: have to be refixed.
1his is done by relaying on the ground the measu~ments recorded in the field maps.
The best methods of doing this are explained helow

Nore.—In these examples. it is assumed that stones from which measurements are to
be relaid are themselves in their corvect position. Bubt this can never be assumed in

practice and the position of such stones must invariablybe verified by measurement of not
less than two lines converging at each point,

13. T'o relay a recorded offset.—If the field map
contains an offset to the missing stones all that is
necessary 1s to relay this measurement on the ground.
Thus if the stones at Cand D ave missing, while those
at A and B are present, all that is necessary is to
chain the line AB and lay off the offsets 52 at 213 and
49 at 397 with the cross staff.

14. The celeulation of the chain and offset method—
This method which is frequently referred to as the “N.0.
S. problem’ is more acourate than any of those desari-
bed in subsequent seetions and should therefore be used
when ever possible. Suppose that in Fig. No. 56 the
stones at A and C are present and that B is missing.
FIG. 55 There is nc offset recorded fom the line AC to B. But
this can be calculated by the method explained in para-
graph 10 of Chap. IX as follows:—

g The chain distance AD=250°-L225:]178!
o ! 5 ' =163
LY | G 2 %250
| o s
oy ! c The offset BD= /225" —AD*=155, We can then lay
5 2% D

off this offset at this distance on the ground, as in
paragraph 2 above. It should be noted that in the
same way the chain distance on the line ACQ produoed

R Fig. 56 . tan be oaloulated if the perpendicular from B falls
T e N - beyond C,
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% 15, The following further applications of the method are often usefull— o, . %

(i) Suppose that the stones at B and D are missing
while those at A and € are present. The lengths o
the outer boundaries of the ficld and of one diagonal
DB are given. We proceed to celoulate the length of
the other diagonal AC as follows: The distances DN and
AN e caleulated from the triangle ABD as explained
above. Similatly the distances BM and MC can be
caleulated front the triangle BCD. e then know the
B distance MN and AC*=MN*(AN-}MC)2. We can

then ealeulate the offsets to B and D fiom the chain

Line AC.

(ii) Where a field map contsin® offsets measured
as shown in the following diagram and stones at both the
extremities of the “G” line AB are missing, to replace
them the following method may be adopted:—Calculate
“the sides of the right angled triangle DXE with reference
to the recorded chain and oiffset distances by means
of the calculation of the chain and offset method cal-
culate the chain and offset distance EY-and YX with
the help of these fix the point on the ground ; produce
EX to a point at a distance ot 57 links (11-4. metres)
from X, i.e. to the point . Set up tha cross staff at D
and sight X through one. groove. Then meesure
57 links (114 metres) in the direction of the chainline
sighted through the other groove to the point. G. " Vith
these two points on the chain line determined., the
positions of A and B can be fixed, and counterchecked by
any other recorded offset as to the point C. :

In the above figute if B and D are in position, for
example, and (¢ is missing, it will he vlear that BD can
be caloulated o LO5%-F57° 4/ 218114 and that C can be
replaced by the sccond method shown above with
reference 10 the *measutements of the triangle BCD, In
Block map and plane table areas, this method does away
with the necessity for relaying long ‘G’ Lines.

The Intersection of perpendiculurs Method.
16. In moauy cases, the existence of hunds, ridges or other visible marks enables the
surveyor fo  guess approximately the position
of the missing stone without actnal measvre-
ment, the approximate point not diffeiinr from
the trun one by more than 30 links (6 metres).
In stch cases, the following process will be found
quicker and easiet. In Fig. 55 A and C are in
site, B is missing. ‘The measurements of AB and
OB are given, On an inspection of the bunds
forming the boundaries of the fields D is found to
be the approximate position of the missing mark.
Measure 320 (64 M) from A in the direction of D.
At the 320th link (E)set up the cross staff, view
Fig-59 , A through one groove and ditect flags to F and G

R through the other. %

-45-1—-18 Al e e
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Weat measure 450 (90 metres) from € in the direetion of E and at the 450th link gH)
i set up the eross stafl, view C through one gregve
j and direet flags te I and J through the other, X,
the point of interdpetion of the two perpendiculars:
F6 snd IJ, in the position of the missing mark.

i

© AX and CX should be measured and slight adjust-

ments if neeessary, made as explained above.

This methed is not strictly accurate and should:
only be anplied over short distances.

The Scale and bit methods

17. This is only to be employed in areas.
surveyed on the block map or plane table
systems of survey, where no interior measurements-
ave recorded in the field maps and where it
s often impossibie to relay the long lines on which field points were offsetted. It should

not be used when any other method is pessible, The wethod is as follows:—

(i) With the help of the field map, find two stones that are still on the ground and so-

situated that the line joining them passes close to the place where, according to the map, the-
missing stones should Le, :

(ii) Place the woaden scele on the field map on the line joining these twe stones and

adjus* the bit to form a1ight angle with the scale and the position on the map of the niissing.
mark. Theniead off the length of the straight line between the two stones the distance from
either of the stones along this line, of the point that which the cflset to the missing stone
sbould be measured, and the length of the offset. Then lay c .t these measurements on
the ground with the chain and cross staff.

— The position of the missing mark thus determined should be verified by measuring:
its distance from the adjoining field stones and comparing the result with the measurements
noted in the map. It should he shiftec slightly where necessary so that large differences

_in ene or more lines may be evenly distributed among all the lines meeting thereat.

(ii1) Svppose stones numbeis 3 and 4 are missing in diagram number 60 . Look
for stomes numbers 2 and 5 or 1 and 3. To measure between the two latter, if they exist,
will probably be easier than between the two former as the field boundary will not 1 ave to
be crossed and it may prove to be an inconvenient obstacle. Read off with the soale and
nffset bit distances 1A, A3, 1B eno B4 on the field mav. Suppose these distancesto te
110 links (22 metres) 47 links (9 metres) 310 links (62 metres) and 175 links (35 meties)
respectively. Measure 110 (22 metres) along with the line 1-8 on the ground set up the
“ross staff at the Point A, view 1 and 5 through one groove and cirect a man through
Jhe otber to stand at about the distance ol the missing stone and measure 485 links
\9 metres) in that direction. The point arvived at will approximately be the position
of stone number 3. Similarly by measuring 310 links {62 metres) along with line 1-5 anc
then 175 (35 metres) at right anlges to the left the position of stone number-
4 will be found. To verify the pcints thus determined measuwre the distance-
from stones numbers 3 and 2 and from each other. Shift the positions slightly
til! the measvrements tally with those noted in the field map within thelimit of error
allowed. Ifeither point is a trijunction as Number 4 in the sketch another checlk measure-
ment may be made by consulting the maps of the adjoining survey field numbers 11 and 12,
The position of & missing stone should always be verified by remcasvring atleast three lines-
whevever possible.
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Tu this case the position of the point D in tke line AB can be obtained correctly
either by coleulation or by scaling, but the offset distance DUis uncertain,

Eeample—Calevlate CD in the figure, and also with the sides AC and CB increased
to0 878 and 383 vespectively,

(¢) Storss from which measurements have to be takon may not be in their correct
position. Ryots frequently move stones on poramboke boundaries to conceal encroach-
monts or demaroate their own increased cultivation. It follows that the position of a
stone replage should 2lways be checkad fiom the position of as many other stones as possible.

Survey Hrrovs.

19. At this stage it is desivable to explain the extent significance of the practical
_error which isineviteble in measuring any line, and to distinguish it from what iskunown
techinically as a ¢ Survey error ”. It is obvious that if a boundary 10 Chains (200 metres)
in length is chained twice the two moessurements will hordly over be exactly the same.
Aun  allowance is mado for such pra ctical error in survey and is es follows : —

Tu Lines of 5 chains (100 metres) and under a margin of 3 1i ik (6 motres) is allowed.
Tn lines of over 5 chains (100 metres) a diftevence of one link (2 metres) per ohain is allowed
up to a limit of 10 links (2 motres). In measurement on diagonal lines where the cross staff
has been used, or offsot moeasurenonts tho allowanco is in lines ¢f b chains (100 metres) and
under a difference up to 4 links (.8 metres) and in lines of over § chains (100 metres) a
difference ofonelink. (0:2. metre) per chain up to alimit of 10 links 2 metres).

Tn maintenance work a fair amount of cumulative error is inevitable when a missing
field tri-junction is refixed, the point arrvived at may not be exactly indentified with the
point at survey owing to the practical error involved. Now, if this stone is two links oub
of its original position and if other stones in the same field are suksequently found missing
and refixed with measurements tolken from the first stone, then part of the original error
of two links willhe carried forward snd so on. It is for this reason that the margin of
error allowed in measurement in mwintenance work is far greater than in the original ;
Suryey. |

A diseropancy between  the 1ecorded measurements or between a recorded |
measurement and a measurement newly taken on ground should not be treeted as an
error unless it exceeds the limit of measnrement error allowed. This limit is (@) in plane
tablo block map and the older diagonal and offset surveys, 10 links 12 metres) in distance
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of 5 chains and under and not more than 2 links (4 metres) per chain for distances of over -
5 chains (100 metres) and (b) in all other surveys, 5links (1 metre) for distance of 5
chains (100 metres) and undet and not more than one link (-2 metre) per chain for ~
distances over 5 chains (100 metres) subject to a maximum of 10 links (2 metres) in wet
and 20 (4 metves) in dry lands. Within these limits, the measurement will not be corrected :
unless for any reason the lines concern have to be measured. If the difference exceeds
these limits the line will be remeasured and the village copy of the field measurement Boole
corrected, provided the area of any of the revenue fields concerned is not altered by more
than 5 per cenb. Sketches jllustrating the correotions should be sent to the Distriet
aluls oopy of the Field Measurement book correoted. As in =

Surveyor who will have the T
the case of measurement, a similar margin of error is allowed for areas of survey field and '
s’ -divisions in maintenance work. This allowance is 5 per cent and when the difference :

between the actual avea end the registered area of either the entire survey field or of its
component sub-divisions does not exceed this margin no alteration is made in the registered,
area. Where the actual area of the whole field is within this allowance but there is a larger
difference in any of the sub-divisions the ares of each sub-division is adjusted rateably
with reforence to the registered area of the whole flell. In cases where the area of the
whole field exceeds the allowance of 5 per cent noadjustment is permissible and the newly
computed areas should be adopted for each sub-division and the whole field. The
procedure adopted with regard to the ad justment of areas is cleatly explained and

iustratedin paragraph 21 below :—

Different steps in effecting a new Sub-division.

agraph of this chapter, the necessity for eﬁeothig

. 90. As explained in the initial par
arises consecuent on the sanction

new sub-divisions in the course of maintenance work
acoorded for the changes in the special registers 4, 5, 6 or 7 as the case may be.

-A is a ourrent register of all changes involving new suvvey fields
registers 4, 5, 6 or 7. Ordinarily the Maintenance field sur-

veyor should measure the proposed sub-divisions on the ground hut no new sub-divisions
in registered holdings should he measured unless the limits are clearly defined by ridges
The process of measuring new sub-divisions briefly described below. The new sub-division:
are then plotted in a traocing taken 1wom the field map and a sub-division statement in ths
focum printed as Appendix VII to Paragraph 13 (a) of Ohapter Tof Part ILof the Manual
is prepared. This statement gives information regarding the present survey field or sub-
division i.c., its classification area, assessment and names of the registered holders and all
particulars of the proposed sub-division, i.e., dry, wet or porambole, sub-division number of

adjusted extent, numbers and the names of

Jetter, extent according to the area square,
proposed reg istered holders, signatures of parties and remark with regardto limitson

ground, ete.

Register Number 8
and sub-divisions sanctioned in

MEASUREMENT OF ORDINARY SUB-DIVISIONS.

a tracing of the map of the ficld in which the new sub-

division is proposed to be measured should be taken from the field measurement hook or
other record of meastrement prepared at the survey. In exceptiomal cases of long narrow
felds the tracing may be only of the portions of the field map required to plot the new
sub-divisions and to fix the terminal points of the “ F ” and “G” lines on which the new
sub-division points are based. The tracings should be carefvlly compared with the field
map fo make sure that the measurements taken from it have been correctly copied and
it should then be checked by scale. The lengths of the field and sub-division F* line
shoull be calculated mathematically whenever possible with reference to the recorded
chain and offset distances and the lines should be remeasured if the calculated distances

45-1—19

Before commencing field work,
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do not agree with the recorded distances within the margin of error allowed as detailed
in paragraphs supra, detailed under refixing of missing stones. The houndaries of the sub-

division should then be indentificd on the eround and the sub-division should be formed
with special reference to the following instructions :—

(@) The boundaries of newly formed sub-divisions should always be as straight and
regular as possible. Small bends in field bunds not forming the boundaries of whole fields
should be ignored and the boundary should be taken as a straight line cutt ing across
the bends and making the areas included and excluded on either side approximately equal.
This should be done so long as the boundary now determined doe

s not depart from the
natural boundary by more than 10 links (2 metres) in wet land and 20 linis (4 metres) in
dry. '

(b) Encroachments by one ryot on the land of another should be ignored, unless
the area involved measures 5 cents (2 ares) or more.

(¢) When sub-divisions are formed to differe

lands from unoccupied or poramboke small strips of land covered by bunds, rocks, prickly
pear, trees, etc., should not be excluded from the wet or occupied sub-division, if the portion
80 excluded does ot forr a compact area,

atiate wet land from dry or occupied

(d) Channels and naths not exceeding 20 links (4 metres) in width (unless they have
been acquired under the land Acquisition Act or except in special cases to be determined
by the Collector), shiftirg cart tracks and foot paths and roads under the control of the
Public Works Departmer.t, passing through large tracks of reserved {orests or other Govern-
ment land should be treated as detailed and not as sub-divisions. Paragraph 14 (d) of
Chapter I of Part VI of this Manuai.

() Revenue officers who sanction sub-divisions should s

end back for correction all
eases in which the instructions given above have not been foll

owed.
How Sub-divisions should be measured :—
EXAMPLE |
7
/ Patta No ¢5 /
< /‘\ I
Nl o2
\ / N X :
L] ( Vi \ X Patta No. 24
Patta \ \
Ne.20| ) 3 \
// Inam \
2 \
pa
i Fig. 63,

— — — — — — — Bunds on ground.

Sub-divisions boundaries measured.
XX Encroachment of less than 5 cents' (2 ares)enjoyed by adjacent
b : registered holder No. 24, ; ;
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Exampre (1.

dry
0:76

ElG. Gt

The irrigable porti
transferred to wet. A
with prickly pear. A and
the borindury measure
line

EXAMPLE [}

Fig. 66

aste field. A strip 10 links (I metre) wide on two sides consist
The portion darkhasted for excludes this strip
ng officer should refuse to exclude such small
form a compact block convenient for

Survey No. 151is a W
of a bund and a row of palmyra trees.
In disposing of the darkhast, the assigni
strips or patches. Any portion excluded, must

future assignment.

No sub-division

the limits of occupation are
sub-divisions their boundaries are marked on

other distinguishable way.
The terminal points of the F and G lines on which the new sub-div.sjon

S should.be_measured unless in the case of occupied sub-divisions
indicated by ridges or other marks and in the case of other
the ground by lock splitting or in some

points _are based shovld be
lines. If any such terminal points or the terminals of any line converging or - .
d for their verification are not already demarcated with -

re
tjons should first be fixed
of the recorded measurements.

demarcated with stones and these ston

them and requi
stones, their posi
ground with the help
termijnals are a'ready

by means of suitable marks on the
If, however any of these
es are found in need of.

-

on of tl e field shown in the diagram has been ordered to be
is rocky ground measuring 2 cents (one are.) B is a bund covered
part of B should be included in the wet sub-division 2 and
d according to the straight line and not according to the dotted

verified by measuring at least two converging .

e
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renewal they shoul:l be renewed before proceeding with the measurement of the sub- diVision,
provided the officor measuring tho sub-divisionis competent to do rencwals and also notices
undor soction 15 (2) of the Survey and Boundaries Acti have already heen served on t.ihe
persons responsiblo and the proseribed time has expired. Ol;hprwisc, thoe correct position
of the stones should first be fixed by means of suitable marks. If the actual measurements
~ of the converging lines agree with the recorded measurements within the admissible margin
~ of error the positions of the terminal points (whether demarcated with stones or not) of
- the F and G lines on which the sub-division points are based may be presumed to be correct:
and the measurements of the sub-division proceeded with. The actual measurements so
obtained should be noted in red ink on the sketich in all cases in which maintenance field
surveyor or any other surveyor is doing the sub-division work in the first instance. The
new sub-division points should then be offsetted on the nearest convenient lines joining two
trijunctions. They should not in any case be fixed by means of ¢ Tie ’” lines ; care should
be taken to measure separately in all cases the sub-division ““F ”’ lines of the new sub-divi-
siops. The measurement should then be plotted into tracings of the field map above referred
to. The figures representing the measurements of “ F *” and ¢ G ”’ lines should be written
in the sub-division skotch so as to point to north or east as near as may be except in the
case of chain and offset distances of ‘ G  lines which should ke entered in the direction
in which tke “ G ”’ line was measured. The areas of the new sub-divisions should be compu-
ted by area square paper. In cases in which an already existing sub-division has been sub-
livided, if the total of the areas of the new sub-divisions differs from the registered area of
:be sub-division that has been sub-divided by more than 5 per cent, areas of the remaining
sub-divisions in the field should also be computed by area square paper. The areas thus
computed should be noted in column (8) of the subdivision statement vide enclosure 1.
These areas should then be compared with the registered areas and adjusted as follows, the
- adjusted areas being noted in column (9) of the sub-division statement.

(@) Where the difference between the actual area and the registered area of eitker

the entire survey field or of its component subdivisions does not exceed 5 per cent, no altera-
tion should be made in the registered area.

ILLUSTRATION.
Registered Actual Adjusted Final area
Sub-division. area area arew to be adopted
ACS. OTS. ACS. CTS, ACS. OTS. ACS. CTS
Ha.—Aves. Ha.—Avres. Ha.— Avres. Ha.—Aves.
(1) (2) (3) (4) (5)
1 7 51 it 85 7 51
2 0 85 0 87 e - 0 85
3 2 32 2 30 e o 2 32
Total .. 10 68 11 02 2 o 10 68

(6) Where the actual avea of the entire survey field does not
area by more than 5 per cent, but the actual area of any of the component sub-divisions
differ from the registered area by more than that limit, the areas of each of the sut divisions
should be adjusted rateably with reference to the registered area of the wlole field and the
areas adjusted should be adopted.

differ from the registered

[
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JTLLUSTRATION.
i Registered ~ Actual Adjusted Final qrea
Sub-division. area area area to be adopted

ACS. CTS. ACS. OTS. ACS. OTS. ACS. CTS.
Ha.—Ares. Hep.—Ares. Ha.—Ares. Ha.—Ares,

(1) (2) (3) (4) (3)
1 3 8 9 8 20 2
2 B 56 201 S5 69 N9
3 15 ah 0% HiNgg 0 86 0 86
4 e 0 )l i ot it
Fotal ) 7 9 8 50 7 90 T w00

(c) Where the actual area of the entire survey field differs from the registered area
by more than 5 per cent no adjustment is permissible but actual areas should be adopted
for the entire survey field and for its component sub-divisions.

ILLUSTRATION.
Registered Actual Adjusted Final Area
Sub-division. area area area to be adopted
ACS. CTS. ACS8. OTS. ACS. OTS. ACS. CTS—
Ha.—Ares. Ha.—Avres. Ha.—Ares. Ha.—Ares.
(1) (2) (3) (4) (5)
1 0 91 0 88 ) b 0 88
! 2 il 39 1 40 I i 1 40
3 6 93 6 10 b o 6 10
Total nge 9 23 8 38 o s 8 38

ase of existing sub-divisions with an extent cf 20 cents (8 ares) and

Nore.—In the ¢
clkoned as errors in area.

less differences of more than 2 cents (L are) should alone be 1e

(d) The above instrt ctions apply also to cases where new sub-divisions are created

in an entire survey field or in an already existing subdivision.

ijon statement should be prepared in the form givenin Appendix VII to

A sub-divis
ched to the sub-division sketch. The sub-division sketch and

chapter I of Part II and atta
statement Constitute the sub-division records.
Poramboke and land Acquisition subdivisions should be demarcated durably before
measurement.
e made in a survey field tFe karnam should report
fit for clubbing and if so whether the holder there-
The maintenance tield surveyor should take
that field which are of the same description
and the same individual

Whenever a new sub-division hasto b
whether there are subdivisions in the field
of has any objection to their being clu_bl_aed. .
the opportunity to club all the sub-divisions in
and soiland taram and which bhave come into the possession of one
and should alter the registry accordingly.
decds should not be clubbed.
isions in Inam ficlds covered
clubbed either on

ubdivisions in Tnam fields covered by different title
LoF be clubbod, if the ryot objects and subdiv
t be clubbed. W hen subdivisions are

But s
Subdivisions should 1
by different title deeds should no

45-1—20
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“account of indentity of ownership or for other reasons the clubbed subdivision should be:
denoted by the lowest number of the subdivision clubbed.' Remarks_ §h_ould ba
Zmade against each such subdivision in the tracing of the field «nd in the subdivision state-

ivisi i tbdivision having the
‘ment to the effect that the subdivision has been club_b_ed \\_;tlglthe sybd_lvlsmn ng
rdi?!;'ls‘edf'nuinber. The subdivisions comprised in the clubbed subdivision should also be.

“ noted in the sub-djvision statement against the number denoting the clubbed subdivision.

If all the subdivisiors in the field are clubbed, the field: shoulq-_bg simply denoted by the
ori'giné.l survey number of the field. -Copies of the remarks made in the trac‘m.g .of the field
map and in the subdivision statement including particulars of the cld subdivisions corres-
'pond.ing toahe clubbed - sub-division should be ertered in the statement of

- subdivisions-
.. furnished to the Registration Departmel.at. .

iWhen “there is a survey error in the field i which a new survey field or subdivision has

1o be measured the survey should not be undettaken unsil aftcr the error has been corrected

in accordance with the rules in chapter I of Rart II. "

Notations of Sub-divisions and new Survey Fields.

Paragraph 22 (a).—The notation of new subdivisions of . registered holdings = will
depend on the notation of the survey fields and sub-divisions in the printed diglott register
and should be such as to indicate the plot from which the new subdivision is made. If, in
the diglott register, subdivisions are denoted by nvmbers, new subdivisions should be
denoted by letters and vice versa, e.g. (i) new subdivisiors of existing subdivision No. 14-1
should be denoted as 14-1 A, 14-1 B, cfe., (2) new subdivisions of existing subdivision
No. 14-1 A should be denoted as 14-1-Al, 14-1-A2, -etc. New subdivision of existing
S. No. 14 should generalliy*be denoted as 14-1, 14-2, etc.,’ unless the district practice
has been to vse letter'e.g.; 14/A, 14/B in which case this Practice may continue, the main
object;being to indicate clearly the origin of each subdivision, to preserve continuity of
revenue 1'?001'(15, and to facilitate search for, and idengification of registered assurances.

In thé case of -asssessed and unassessed wasté lands arnd porambokes the sub-
divisions formed out of entire survey nuambers will be numbered serially as subdivisions
1, 2, 8, etic. . New subdivisions in eairting suhdivisions will Le assigiied numbers serially in
continuation of the last registered subdivision of the survey field of which it forins part, the
remaining portion of the parent sub-division retaining its original numbers.

(b) Further sub-divisions of
or letiters, according
_respectively.

Dpost settlement subdivisions should le denoted by numbers
as the.post settlement subdivisions are denoted by letters or numbers

(¢) Any new field formed: should be number
number of the village. Where it is necessary to cl
field onlv the lowest number should be

field measurement book and “ A regist

ed in- continuation of the last survey
ub two or more old fields into one new
retained and & note made in the village map,
er that 8. Nos. are clubbed S. No. 2

_ In cases where more than 26 subdivisjons are formed in an existing subdivision and the
‘ new subdivisiohs are to be denoted by letters the first 2

6 subdivisions will be denoted by
the letters A to Z and the further subdivisions by letters AA, AB, etc.

Measurement of s.nall superfluous bits in porambokes for purposes of assignment.
Paragraph 23.—In distriots-which are not about to be resurveyed, poramboke boundaries
will require to be revised from time to time with ‘due regard to the requirements of the
y of securing straight and simple boundaries. The portions
to be so excluded from poramboke fields should only be surveyed as subdivisions of the
poramboke flelds excepts when they are pe

tty in extent [5 cents (2 ares) or less] or long.
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a._nd Narrow or for any other reason their retention in the accounts as subdivisionsis unde-
sirable. In the excepted cases the superfluous portions of the poramboke fields shculd be
added on to the adjacent fields, the boundaries of which should, therefore be revised as also

the boundaries of the poramboke fields.
affected adjacent fields should be resurveyed. These fields will retain their original

numbers only. TFor detailed instructions see Board’s standing order No. 26, 8 (c)
measurement of a subdivision of a required area from a given field. :

Paragraph 24.—Case No. 1. To cut off from a given field a portion: containiﬁg‘ a
rqqgired area with a part of the boundary of the given field as one of its sides. '

Let it be required to cut off from ABCDETG an extent of 5 acres (2 bectares 20 ares)
with a part of AB as one of its sides.

E

G
\ fEY 2
& .':"
=Y (200 M)
T | 10 Chains
A w X B

Fig. 66.

On the line AB, select two convenient points W and X and measure the distance
between them, say 10 chains (200 metres). :

Trom W and X, lay off offsets WY and XZ of equal length.

The area of the required portion in squars links (metres) divided by the length in links
(metres) of the line WX will give the length of each of the offsets.

2 Hectares 20 ares) i,.e. 550,000 Square links (22,000 square metres)

This 53 acres ( r
0 links will be 550 links or 5} chains. (110 metres).

divided by 10 chains, i.s. 1,00
Then measute Y7 and see that it is the samelengthas WX i.2. 10 chains (200 metres).

The rectancle W XZY is the required portion, measuring 5} ac es (2 Hectares 20 ares)

cut off from the given field.
95.—_(Case No. 2 : To cut off from a field a portion containing & required

Poragraph
adjoining boundaries of the given fields as tiwo of its sides.

area with parts of two
Let it be required to cut off from ABCDEFG an extert of 2§ acres (1 Hectare) wifh

AV and AW parts of AB and AG as two of its sides.

)

That is to say, the poramboke fields and the
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Measure the straight line VW forming the triangle WAV and let it be 8 chaing (160
~metres). ,
Trom VW measure tho offset XA and lot it be 3 chains (60 metros).

The area of the triangle W VA 800 300 square links or 1-20 acres (48 ares).
e

=

Deduct this extent 1:20 acres (48 ares) from the total area of the required portion, i.e.,
2:50 acres (1 Hectare).

The balance 1-30 acres (52 ares) will be the area of another triangle to be formed on
. the otber side of the lire VW.

The balance area, in square links (square metres) divided by half the length, in links

(metres) of the line VW will give the length of the offset to be laid off on the line V'W to form
the other triangle.

Thus 1:30 acres (52 ares) i.e., 1,30,000 square links (5,200 squ
chains i.e., 400 links (80 metres) will be 325 links (65 metres).

Lay out the offset YZ equal to 325 links (65 metres) from any convenient point Y in

are motres) divided by 4

Measure W Z and VW.

The AVZW is the required portion measuring 2} acres (1 Hectare) cut off the given
field.

Paragraph 26.—Case No. 3: To cut off from a given field a portion containing a

required area, with the whole of one boundary - .d parts of two boundary lines of the
given fiela as Three of its sides.

Let it be required to cut off from ABCDEFG a portion with AB and BX and AW
parts of BC and AG as three of its sides.

E

Fig-68

First draw a straight line completing the quadrilateral WABX.
Then find the area of the quadrilateral by chaining a diagonal and taking two offsets.
- If the area thusfound of the

quadrilateral is less than the area of the required Iportion,
a triangle containing the deficiency must be added to the quadrilateral.

If the area of the quadrilateral is greater than the area of the required portion, a
triangle contuining the excess must be deducted from the quadrilateral,

- In both cases, the required portion will have five sides.
The above figure shows the first case.

Let the area of the required portion —14-30 acres ( 5:72 hectares),
Let the length of WX =1,000 Links ( 380 metres).
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Let the length of diagonal WB =2,160 Links (432 metres)
Let the offset taken on BW to the Point X =460 Links (92 metres)
Let the offset on BW to the Point A =600 Links (120 metres)

Then the area of the quadrilateral WABX =2,160 X (4604-600) square links—

(5,

11,44,800 square links (45,792 Sq. M) :

Deduct this extent 11,44 800 square links (45,792 sq. metres from 14-30 aores (5:72
hectares) o1 14,30,000 square links (57,230 square metres).

The balance 2.85,200 square links (11,408 square metres) will be the area of the triangle
TWAZ which should be added to the quadrilateral WABX.

In order to foim this triangle, the length of the offset to Z is obtained by dividing
2,835,200 square links (11,406 square metres) by balf the length of WX, viz 950 links (190
metres).

The quotient 300 links (60 metres) is the length of the offset to Z.

Lay out the offset from any convenient point in XW.

Measure WZ and XZ.

Then ABSZW is the required portion measuring 14:30 aores (5:72 Hectares) Cut off

from the given fleld.
The following figure shows the secondcase, i.e., when the area of the quadrilateral

WABX is greater than the area of the required portion:—

€

Fig 69.
Let the area of the required portion be 10 acres. (4 Hectares.)
The area of the quadrilateral WABX being 11,44,800 square links (45,792 sq. metres)

as shown in the previous oase the difference bhetween this area &nd the area 10 aores or
(10,00,000 square links) (4 hectares or 40,000 sq. metres) of the required portion is 1,44,800

square links (45,972 sq. metres).

The difference 1,44,800 square links (5,792 sq. metres) will be the area ot the triangls
WZX which should be deducted from the quadrilateral WABX.

Inorder to form this triangle the length of the offset to Z is obtained by dividing 1,44,800
square links (5,792 sq. metres) by half the length of WZ viz. 950 links (190 metres).

The quotient 152 links (30-5 metres) is the length of the offset to- 7

Lay out the offset from any oonvenient point in XW.

Measure WZ and XZ.
The ABXZW is the required portion measuring 10 aores (4 hectares) out off from the

given field.
45-1—-21
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MEASUREMENT OF NEW ROADS, RAILWAYS AND CHANNELS OF 50 LINKS
(10 METRES) AND OVER IN WIDTH.

Paragraph 27.—\Vhere lands are acquired for permanent occupation such asin cases of
new railways, roads and channels of 50 links (10 metres) and above in width and in cases of
permanent widening or extension by the acquisition of fresh land of such railways, roads
andchannels the fields affected by the change need not be completed resurveyed though
it involves the complete obliteration of existing field boundaries. The survey should be
carried out on the general lines laid down in section IV of chapter IV.  The records to be-
prepared in these cases are—

(i) Two sets of remporary subdivision sketches and subdivision statements showing-
all the subdivisions newly formed in respect of portions of survey iields acquired and sketches
- of the new fields formed, if any.

(ii) One sct of permanent sketches and statements of changes due to land acqui-
‘sition showing the amalgamation of subdivisions after acquisition in a form as per the speci-
men. Three sets of permanent sketches should be prepared in the case of proprietary areas.
as two oopies are required for insertion in the village copies of the Field measurement book..
In all cases where new fields have been formed, one more copy of the permanent sketoh
_ should be prepared. for transmission to the Central Survey Office.

The temporary skastches are prepared for the purpose of award and the permanent
sketohes are for incorporation of the changes in the maintained records. One copy of the
temporary subdivision sketch should finally be kept in the land acquisition file and the
second, copy should be filed in the Collector’s office (B.P. 19, Press, dated 30th June 1947
_~ and B.P. Mis, 994, dated 10th August 1950). :

Measurement of Detached Portions of Large Blocks.

Paragraph 28.—Where a registered survey field (whether assessed wastc or unassessed:
or poramboke) a portion or portions of which it is proposed to grant for occupation or for
transfer from one head to another, is extensive in area that is 50 acres (20 hectares) ¢r more
such portion or portions instead of being mapped and registered as sub-division of the survey
number should be separately demarcated, mapped and registered as new survey fields.
being assigned numbers in continuation of the last registered survey number of the village,
the remaining portion of the divided survey field retaining its original number. However
in cases of assignment, if the portion applied for is smal!, it should be measurved Whereve;
possible as a subdivision of a new field to be formed out of the big blocks, the new field
being about 5 acres (2 hectares) in wet and 10 acres (4 hectares) in dry or such lesser extent
as the state of vhe ground will admit, having due regard to probable future requirements,
The new field should invariably be surveyed on the diagonal and offset method and some of”
its important bends should be offsetted on a convenient diagonal or diagonals of the original
survey field so that the new field can be plotted in the sketch for the old field. Particular
care should be taken to form well shaped fieldsin all cases. Inaddition toseparate sketches.

for new fields formed in a waste block, a sket ch should be prepared for the block itself show-.
ing the new fields plotted in it.

Formalities under the Survey and Boundaries Act.

The particular cases requiring the observance of the formalities under the Act in the-
course of maintenance have been enumerated above in the paragraph dealing with the-
measurement of new sub divisions. It will be noticed that the formalities begin with the
publication of the .iotification under section 6 and that no mention at all has been made of
any notification under section 5. The reason is explained below. No survey of Government.
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land or of a boundary between Government land, and land which is not Government is
legally complete and final, without an initial notification in the Fort St. George Gazelte
under section 5. But tho publication of such a notification separately, every time a new,
survey field or a sub-division affecting a poramboke boundary is measured or an existing
field boundary altered, would be very Irksome and would hold up the incorporation of
changesinthe accounts; and after all the essence ol efficient maintenance lies in the promp#
correction of the village registers so as to keep pace with fhe flow of changesin the course
of revenue administration. For this reason, Government have published a general notifi-
cation under section 5 which covers all items of maintenance work. This notification is
always in force; and even when the final notification under section 13 is published for a
particular boundary the general notification submits and further houndaries in the scme
village may subsequently be dealt with commencing with the notification under section 6.

In bhis connection, it will also be noticed that in the list of cases requiring the observance
of legal formalifies, new boundaries between private holdings have been omitted. Here
again the omission is deliberate in order to facilitate the speedy incorporation of changes
inthe accounts. Such subdivisionsin registered holdings w11 arise on transfers of registry
dealt with in special register Number 6 of the Taluk Office; and the percentage of such =
cases to the total number of subdivisions effected in maintenance may will be gauged at - -
80 per cent. Also as a precautionary measure, the signature of the petitioner ard the other
parties, if possible are obtained in the subdivision statements. As the consent of almost

all the parties is obtained, the likelihood of disputes is minimised.

. In cases of subdivisions requiring the observance of formalibies under the Survey
and Boundaries Act ordinarily the 9 (2) notices are to be served at the time and after the
incorporation of changes in t"1e village accounts. 1In cases of Land Acquisition, however,
the 9 (2) notices or 10 (2) not.ces may be issued even before passing of the award in aceor-
dance with the instructionsin 13 iv (a) and () of the Land Acquis tion Manual. =

—

In the case of survey of waste blocks, 9 (2) notices should be serve d on the holde:s of
land on the perimater of the block surveyed with refere.ice to the latest adangal of the

village.

CO-OPERATION OF RYOTS: A VITAL FACTOR IN MAINTENANCE.

An efficient karnam and the Co-operation of ryots are vital factors in maintenance
work. The rules permit of the ryots purchasing stones direct from the village depot and
also of having the assistance of the karnam in fixing missing points. The village karnam is
expected o take an active interest in the renewal of missing stones, explain to the ryots
why it is necessary thab they should maintain their stones and help ther where they have
any difficulty in finding the missing points and see that large arrears are nob 1c~_ft behind.
The ryots are also expected to apply promptly to the Tahs ldar for subd.v.sions when
portions of holdings change hands and the karnams should also induce the 1yots to see that
they do so. All survey and Revenue Officers, should thereforc endeavour to explain to the
rvots how survey and maintenance are primarily in their own intert st, and they should
insist on the karnams doing their legitimate portion of the work.
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