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PREFACE.

As Cadastral Surveys and Settlements of lands are already in
progress and are about to be undertaken on a large scale in various
parts of Bengal, this little book, giving as it does, rules for
minutely calculating areas in acres and standard bighas and con-
verting acres into standard bighas and vice verse, as also standard
bighas and miles into local bighas and standard bighas as also
acres respectively and vice versa &c., &c., &c., with proofs, illustra-
tions and tables, will, it is hoped, supply a want, which is known
to be felt generally by officers employed on the measurement,
settlement and acquisition of lands, as also by Zemindars and
other landholders who might have occasion to measure their own
lands. Besides helping Settlement officers and all other officers
engaged on the measurement of lands, this book, it 1s also hoped,
might help Judicial officers and Pleaders in correctly finding out
for themselves the areas of lands and converting areas into
different denominations for the purpose of checking the work of Civil
Court Amins. In fact this book is intended to help all officers,
from Collectors and Settlement officers to Canoongoes and Amins
on the one side and from Civil Judges to Civil Court Amins on
the other, besides Pleaders, private Zamindars and their Amins,
No pains have been spared to make this book as useful as possible.
As the Tenancy Act requires that all areas of lands coming under
its operations should be shown in acres, this book gives, first of
all, rules for correctly and speedily calculating areas in acres.
It may be noted, though known to all engaged on the measurement
and settlement of lands, that in cases in which areas have to be
shown in acres, the use of the Gunter’s chain of 66 feet 18 most

expedient.
The object in publishing thbis book in Bengali is that most

persons who may have occasion to refer to it, are acquainted with
Bengali only or at best, Bengali and English ; still with a view
to make it useful to officers not well versed in Bengali, the broad
rules for calculating areas of different denominations and converting
areas of one denominatien into those of another, have been given

separately in Enghsh,
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Areas have generally been shown up to one decimal place in the
tables, although in calculating them decimals had always been
carried up to higher places to secure accuracy. This arrangement
will, T hope, meet every case for all practical purposes and the
calculation, be considered as sufficiently accurate and at the same
time minute.

While preparing this book, I had to do a most heavy work
under the Government, which I have the honour of serving, and
some errors might have crept in here and there, notwithstanding
my earnest endeavours to the contrary. T should indeed feel ex-

tremely grateful to any gentleman who would kindly communicate
to me any errors for correction in the next edition.

CALCUTTA,
B. D. Bose.

The 1st February, 1892.

P. 8. TIf this venture of mine, meets with encouragement at
the hands of the Government and the public, I have a mind to
publish Hindee and Oriya translations of the rules and tables

herein cortained, for the use of those, who may have to work in
Behar and Orissa.
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A SURVEYOR'S HAND-BOOK. 4

INTRODUCTION. 7

A BUMMARY OF RULES FOR CALCULATING AREAS,

1. THE most convenient and accurate method for calculating areas
1s to divide the field into triangles and taking half the products of the
perpendiculars and the bases thereof.  Practically fields may not be
square or rectangular, in which case, the length info the hreadth will
give the area. Irregular fields should therefore be divided into con-
venient triangles and lengths of the bases and the perpendiculars should
be measured by a scale on the plan—if not obtainable from the field-
book—and the sum of half their products will give the required area.
There is only another figure, which a surveyor may find in calculating
area 2. : a field which is bounded partly by a curve. In such a case,
Simpson’s Rule might be applied. It is as follows :(—Divide the
portion of the boundary of the figure which is svraight, into any even
number of equal parts; at the points of division draw straight lines
at right angles to it to the curve. These are called ordinates ; add
together the first and last ordinates, which are, in-this case, nothing,
{wo times the total of other odd ordinates and four times the total
of all even ordinates ; take one-third of the sum and multiply it by
the common distance between the ordinates. But the better course
would be to divide this figure also, into as many triangles as possible,
till the portions of the curve may be so reduced as to be considered
as straight lines, forming a, gide or sides of approximate triangles.

Thus it is found that in calculating areas, two dimensions have

always to be found out and dealt with.
2. To find out area in acres, roods and poles,
I. When measurement is made by a Gunter’s chain of 66 ft. :—
(a) If the two dimensions are found to be of one or more full
chains, multiply them and divide (if possible) the product by ten ; the
result will be acres. If not possible or if there is any remainder,
multiply by 4 and divide (if possible) by 10 ; the result will be rood.
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1f not possible or if any remainder, get the pole by multiplying by 4
(¢ e., multiplying by 40 and dividing by 10).

(b) 1If the two dimensions are found to be of one or more chains
and odd links, reduce them to links (one chain is equal to 100 links) and
multiply ; take off the 5 right hand figures, the remaining number, if
any, will be acres; multiply the taken off figures (whether you get
neres or not) by 4 and take off the 5 right hand figures similarly, the
remaining number (if any) will be rood ; multiply the figures taken
off this time (whether you get rood or not) by 40 and take oft the 5
right hand figures ; the remaining number will be pole. The taken
off tigures will be only a portion of a pole and may be shown by plac
ing a decimal point behind the first figare.

II. When weasurement is made by n chain of 100 ft., multiply
the dimensions in feet and divide, if possible, hy 43560, the result will
be acres ; if not possible or if there is any remainder, divide, if possible,
by 10820, the result will be rood ; if not possible or if any remainder,
multiply by 4 and divide by 1089, the result will he pole ; the
remainder reduced to decimal will be a portion of a pole.

3. To find out area in highas &ec.

(¢) When measurement is made by a chain of 100 ft, multiply
the two dimensions in feet and divide, if possible, by 14400, the result
will be bighas ; if not possible or if any remainder divide, if possible,
by 720, the result will be kattas ; if not possible, or if any remainder,
divide by 45, the result will be chhattacks ; the remainder reduced to
decimals will be a portion of a chhattack.

(5) When measurement is made by a chain of 5 kattas (30 ft.)»
areas may be found out by the same process as in (a ),

(¢c) When measurement is made by a rod, 4 (or a few) cubits
long, multiply the two dimensions in cubits and divide, if possibe, by
6400, the result will be bighas; if not possible or if any remainder,
divide by 320 and the result will be kattas ; if not possible or if any
remainder, divide by 20 and the result will be chhattacks; the re-
mainder reduced to decimal will be a portion of chhattack.

4. To convert acres into standard bighas &ec.

Reduce the area to acres, multiply by 121 and divide by 40 and
find out bighas, kattas and chhattacks.

5. To convert standard bighas into acres &e.
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teduce the area to bighas, multiply by 40 and divide by 12];

find out acres, roods and poles.

6. To convert standard bigha into local bigha.

The general rule is to find out the square of the fraction obtained
by dividing the length in cubits of the standard katta, by the length
in cubits of the required local katta and then to multiply the given

arca by the fraction last obtained.
Rules in the case of local bighas dealt with in this book are given

below :—

To convert into local bigha —

(@Y  Of 5 cubits rod ‘luwgga)—multiply by 16 and divide by 25,
121.
9.
169,
49.
225.
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The general rule is to find out the square of the fraction obtained

by dividing the length in cubits of the given local katta, by the length
in cubits of the standard katta, and then to multiply the given area

by the fraction last obtained.
Rules in the case of local bighas dealt with in this book are given

below :—

(¢) When the L. B. is of  cubita rod, multiply by 25 & divide by 16
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8. To convert square miles into (a) standard bighas and () acres.
(¢) Muitiply by 1936,
(6) Multiply by 640.

9. To convert (a) standard bighas and

(6) acres, into square miles,
() Divide by 1936,
(b)) Divide by 640,
10. To convert (1) local bigha of one denomination into that of
another, (2) acres into (a) local bighas and (b) vice versa and(3) square
miles into (n) local bighas and () vice versa.

(1) To convert a local bigha of one denomination into that of
another,

The general rule is to convert the given area into its equivalent
standard area by rule 7 and then to convert this equivalent into the
required local area by rule 6.

Rules in the case of local bighas dealt with in this hook are given
below :—

Multiply by the figure against its denomination in the table given
below and divide by the figure against the required denomination.

Bigha of & cubits rod 100

1) ] 5% 99 ) 121
m o O 4, 144
w68 4 o, 169
" 2 7 » b 3 ) 196
" 99 75‘ 1) 'Y 225
8 b} 1} 256
73 1 8‘% $9 29 289
woow 9, 324

(2) (@) First apply rule 4 and then rule 6,

@ % w7 w o o b

(3) (a) First apply rule 8 (a) and then rule 6,

(b) " -} g 7 1} ) 3 9(&).

" ?
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