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PREFACE.

Ciry Surveys have been made in this Presidency for at least a' century . past.

® Of the very old surveys practically nothing remains. Then we had another
batch of surveys between 1860 and 1880. Some were carried out by the
Survey of Indﬁ largely with the Plane Table. The Bombay Survey Depart-
ment seem never to have used this instrument. There was .then a further
serics of surveys by Col Laughton, which became the stereotyped pattern for
City Burvey up to 1915. Those surveys were excellently made in so far as they
presented an exact map of the existing state of things; bubt they were most .
defective in the want of foresight which led to their being so made. that
maintenance for a long period was practically impossible. Indian cities change’
rapidly, and it i8 not worth spending a large sum of money on & survey if it 1s
quite out of date within a ‘generation. Consequently by. 1914 it became
evident tbat most of the old surveys would have to be done again.

’ [

2. A Manual of rules for this old type of* survey was compiled in
Gujarati and printed in Marathi type, under the directions of Mr, C. N. Seddon,
L é 8...while Amatya or Chief Revenus Ufficer of Baroda about 1910. While
discussing problems connected with such surveys in 1914, Mr. G, Wiles, 1. C. S.,
was entrusted by Mr. Seddon, then Director of Land Records, with the pre-
paration of a Manual. The intention was fo embody the existing practice,
largely as it had been handed down from Col. Laughton: In fact, one or two
surveys were commenced with exsctly the same radical defeots which had
rendered the old surveys useless and the new ones necessary. Mr. Wiles com-
pleted his Manual during 1915-16, but at this time very much thought was -
being given to city survey problems, stimulated by the resurvey of Bombay
City which was being excellently done by Mr. Newland of the Survey of India
and also by my own experiments with the Plane Table as an instrument for
measuring the details of village sites in Surat District (1913-14). Consequently,
though Mr. Wiles did much spade work, our methods were changing rather
rapidly and new ideas were being udopted, so that it became mecessary to
rewrite and greatly add to his work. T took this task up myself, “but it was not
eompleted until 1917. partly beoause of other work i hand. but rather more
because it was desirable to corroborate by full experience the new conclusions
to which I had come, The Manual now appears very late owing to delays in
the Press and in many little details connected with the Figures and go on. But
the delay has not been unfruitful since it has enabled us to see the system in

actual operation. '

8. The process of City Surveys as herein set out differs materially -from
that of the old surveys, and it is thore econowical in labor and therefore in
mopey : it is fully as accurate and moreover it has throughout ene main object
which is that it shall be maintainable practically in perpetuity so long "as the
ground ‘once surveyed continues to be occupied by a city. With the continuous
and frequently phenomenally rapid growth of land values, and with the growing
intensity of municipal activity and town planning and all the other operations
for which acctirate detailed maps and ¢ontinuous and unimpeachable records
of titles are required, the importance of such a systen needs no vindication.
Whils the present work is practically wholly my own, still-1 am much indebted
to Mr. Wiles for what he did and to Messrs. A. F. L. Brayne, I.C. 8., ¥. B.
‘Mardhekar, aud A.R. Dalal, I.C. 8, for helpful eriticisms and suggestions
as Buperintendents of Land Records. '

4. While dealing chiefly with City Survey, it seemed to me also expedient
to0 add two chapters upon matters which had hitherto received no attention .in
this Presidency, and as to which there were no adequate works easily availabla
and adapted to departmental conditions. These chapters are upon the Plane
Table and its uses (see R."9863-14), and the method of Minor Triangulation
Survey. In this method, the principle of a demarcated rigorous frame-work
is introduced inlo Revenue Cadastral Burvey work of agricultural and waste
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‘lands. It is mmy earnest hope that this method will in time lighten the heavy -
incubus of the innumerable boundary tarks which have hitherto been -
-unnecessarily employed-in our Revenue Survey work. We have a very com-
plete Manual of Cross-Staff Survey by Mr, R G. Gordon, 1. C. 5. (1912).

5. It must be distinctly understood that there is much in this work,
particularly in the chapter upon Enquiry, which mnust not be understood to rank
as orders of Government. Where I am reproducing the views and instructions
of Goveroment, I think it will be clear enough from the context_ Government
have never themselves issued any directions as to how City Sur?e_y should be
_ conducted, or on any technical points of survey. But these instructions are
departmental. Least of all should any of my opinions on points of law be con-
sidered to have any greater weight, because they have been included in 'a book
which Government have generally approved and permitted to be published.
1 trust, there will be something at least in this work which will be of use to all
who are connected with Land Records work in India. I-shall always be thank-
ful for any corrections or suggestions for the amendment and improvement of
the treatise.

Poona, April 10, 1918, -
F. G. H. ANDERSON.
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'CITY SURVEY MANUAL

CHAPTER L.
" Introductory. o N
City Surveys are carried "out under the provisions of L.R.C. Seo~
sions 131-133 which invoke also Bections 95, (96 and 97 if the town has & -
population pot exceeding 2,000) 100, 102-108, 119-121 and 126 ; while Revisions
can be carried out under Section 106. The former law was the Burvey Act of
- 1863 and Aot IV of 1868, The genaeral policy of Government in introducing
such Burveys is found in R. 995-10. As long ago as para. 4 of R. 3921-67 1t
was pronounced that it is as much the duty of Government to survey cities '
and village sites as to survey agricultural lands. :

2, The objects are threefold and niay be desoribed as Administrative, Fiscal,
and Legal. The Administrative object is to provide an accurate map - of
sopographical detail and of occupied houses and offices, &e., for Postal, Manioi- -
pal, Sanitary, Police snd Census purposes. Schemes for water-supply, drain-
age, tramways,. electric light or gas, telephones, and the like, of necessity
require & complete and fairly large scale map ; while the organiaation of schools,
medical relief and vital statistics, fire protection, ootroi and toll administration,
all depend upon an accurate and detailed map. _ W

8, The Fiscal object is to ascertain the revenue due from Ifand and to
watch over the development of future revenue, and to protect publio land againas
encroachment and wholesale or furtive appropriation. : :

4, The Legal object is to clear all titles to existing holdings; to suppork
and better define those which are good, and to eliminate those which are bad ; to
prevent vexatious litigation between owners and to remove doubts and similar
possible litigation between private claimants and local bodies or Government.

- 5. The mere mapping of streets and open spaces would, therefore, plainly
be of small utility and cannot possibly suffice in view of Beotion 132 (R. 995-10,
6315-14). There is little revenue at present derived from town lands, and the
benefit to Goverament under the Fiscal head is not great but the benefits
to the public and the inhabitants of the town, especially to the holders of
land, under the Administrative and Legal heads are very great, and id
view of this and of the great facility which such Surveys give for further
development and consequent improvement in the value of real property, we are
justified in ckarging the cost of the Survey upon the owners. ' Formerly under
Aot IV of 1868, Municipalities were invited to bear a substantial part, or some-
times even the whole, of the cost. But it was found necessary to grant them
ooncessions of shares in the revenue or rights over unoccupied land, the future
value of which it woul® be very hard to estimate and it is now decided that in
any such future Surveys the Municipality will not be asked to contribute or
‘aven to bear any part of the cost of the maintenance (F. 9868-13 and R. 685-18).
As ropresentatives of the real property holders they derive all the Administra~
tive benefits ; and when they hold land fof purposes from whioch they derive
vevenue like ordinary landholders they also pay their share as holders of real -

property (R. 6000-16," para. 3, and R, 11155-16 para.2) but are exempt in . .

respect of such landa as they hold for Municipal purpeses, such a8 roads, schools,
hospitals, fire stations, and so on; whether they should pay fees in respect of the -
Iutter olass also is under discussion, ‘e

8. The provisions of the City Survey law apply only to non-agricultural
land, Frequently, however, we find Jands still used for agrioulture interspersed
between the building sites. The boundaries between the two classes of land are
of oourse necessarily mapped in the City Survey, but the Survey has no effeck
opon the agricultural Jand. Since, however, Government order that a
City Survey shall be applied to all lands other than those used ordinarily for
purposes of agriculture, it would follow that a8 Boon a8 the interspersed lands

- Bew ' _ .



within the limits to which the City Surveywas applied are in their tarn converted
from agriculture to other uses, then the City Survey law is, a8 it weres, lying in
wail for them, and the individual plots so formed in the blanks or islands left
in the original map will at once be mapped in detail, and Sanads will be jssued
end Banad fees levied from time to time, fresh notice being given under Clause 3

+ of Section 132 for each such newly madpped pert of the town It is at the same
time usual (R. 6106-17) also to extend Chaptet X-A of the Code (the Record of
Righta) to all surveyed areas ; therefore, whenever any land is.subdivided and has
to be mapped within such an area (even if the City Survey be Reld not to apply

“to it without a fresh notification) a fee for the mapping of the freshly formed plots
ean always be levied under Section 135-G (b) : 80 it becomes immaterial whethes
the fee is charged as a Sanad fee under Section 132, or under the Record of
Rights law. DBut since there is no limit even of Rs. 10 to the amount that can
be charged under Section 135-G, it is expedient for the proprietot to elect to be
dealt with under Section 132. . '

. T, The area o which guch & Burvey may extend is defined s “the village,
town, or city site,” but Section 126 gives the Collector power to declare what the
limits of the site are. There ean be no.doubt that this was not intended to
eémpower the Collector to include great stretches of agricultural or other land
which are not actually ocoupied by the city or town site. He is empowered to
declare how far the site extends when there is ressonable room for some doubt
upon the point. Quite obviously we cannot stringently follow the exact limite
of existing buildings ; there must be a certain fringe perhaps nobt yet covered
withi buildings but likely to be so covered soon. He cannot declare that land
to be a town site which plainly and conspicuously is not. S

8. The power of extending the site under Section 126 always remains, and
when such an extension ie effected and notified it requires only a routine
notification to extend the City Survey to it. The mapping of -such additionad
grea can very easily be garried out by the normal maintenanoe staff and joined

 with precision on to the existing maps, as will hereafter be seein Therefore
nothing is gained by extending the first Survey beyond reasonable limits, ancf
fhe argument that large stretches of agricultural land are likely to comne under
town planning or development for industrial purposes after an indefinite number
of yeass is quite inadequate. Moreover, it is ususlly very wasteful to map such
-~ outlying areas,* especially such as are likely to come under any kind .of town
lanning or re-arrangement of roads ; because 48 soon as those new roads and
nes and lines of houses are laid out, any past attempt to imap the area in
detail is wasted and has- to be rubbed out and replaced by the new layout.
Even the theodolite stations would disappear under new buildings (see para.171).
Bince, therefore, there exist almost everywhere cadastral maps of the Revenue
Survey which give us all reasonable detail about the agricultural lands whicly
surround the city, and since we can equita.bl{aoharge no fee for egain mapping
these lands, it is inexpedient to go beyond the strict intention of Section 131
when determining the limit to which our City Survey should extend. :

9. Noris there any need of causing the boundery to agree with the
Mounicipal boundary., Maunicipalities often hold within their control large areas
of sewage farms or water-works and the like far from the city, and they also
have control over surrounding lands for sanitary purposes. 18 constitutes no
reason for extending City Survey to those limits. . - K

10. The procedure, therefore, for introducing a City Survey is that either
the Collector or the Municipality advance or endorse a proposal that the city
should be surveyed. If this is accepted upon general grounds, then the Director
of Land Records frames an estimate of the probable cost, which it is hoped -
under the procedure and methods to be detailed in this Manual will very rarely
exceed an average of Rs. 2 per property, and should be capable of being kept
down to about Rs. 1} or even lower. This will mean Sanad fees ranging from
8 gnnas for the small properties up to Rs. 1} for the average small house and. -
then ranging up from Rs. 2 to ]O for the larger and more valuable properties,
The cost of the Survey as estimated must include map printing both for the

.. £ Tt took 83 days’ work to incorparate 25 eutlying sostiared buitdings st Naodurbar,

- -
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jssue of Banads and for the purpose of the map itself, since no Survey is of .
" Administrative use until reduced to a consolidated map. Upon consideration
of these estimates, the Commissioner may then obtain the sanction of Govern-
ment to the Survey, and should it be desired to extend the Survey beyond the
- stereotyped and ancient boundaries of the Gaothan or city site, the Collector
- will issue his notification under Section 126 ; and Government will then finally
sanction the Survey under Section 131. Having thus been legally sanctioned, *
it must next be provided for in the Budget of Revenue Advances which is sent
to the Commisgioner in October, It will ordinarily be nearly two years, and .
may sometimes even be longer before any recoveries oan be imade, since the
issue of the Sanads and the collection of the fees i the last step of all, There~
fore, the full cost must be estimated and budgetted for as a Revenue Advance,
and all recoveries will of course be taken to the same head until the advance is
adjusted, or any surplus or deficit recovery is settled by order of the proper
authority. The Collector could transfer to the credit of (overument any
trifling excess in the recovery which is very unusual, ‘while the orders of
‘Government are needed for writing off any deficit™ (see R. 11155-16).° The
budget having been sanctioned, the Superintendent of Land Records would
then arrange to start work as soon as he has staff available, by deputing men
from his Field Party. First he must provide equipment and office -accommod-~:
ation. The Collector arranges to advise people generally, while the
Enquiry Officer will issue more specific notices when 'he commences his work.
I} ig desirable that the Enquiry Officer should be appointed at a fairly early
stage, so that he may not only oarry out the Enquiry, but may also keep some
watch over the general administration of the Survey, since the 8. L. R. cannot:
remain always present. It will be seen hereafter that when wnore than & detail
measurers are to be employed they can begin work 10 to 15 days after travers-
ing sterts, and the Enquiry can- begin a week sfter Detail Mapping starts,
without fear of overtaking it. All expenditure, whatever, is drawn upon bills
debited to Revenue Advances, City Survey of—. The Head Surveyor has -a
permanent advance for petty expenditure, while monthly bills for salaries and
gontingencies and bonus, &o., to recoup that permanent advance or for direct
disbursement must be passed by 8. L. R, Sanction must be obtained for the
purchase of deadstock, and all usual office accounts must be kept. A scale of
output is fixed, and diaries are submitted by each Branch. Similarly, all
recoveries are oredited to the City Burvey head ; not only the Sanad fees, but
also bhatta paid by Courts to City Survey employees as witnesses, fines, sale of
aseless de stook,~00pg fees and comparing fees (when the work is done by the
City Survey staff), and even extra fees for Sanads not taker ap at.the proper
time [Section 133 (3)]. When this work of delivering Sanads is performed by
the Revenue staff after the disbanding of the City Survey, these extra fees are
sometimes claimed as ordinary Misc, Land Revenue, but when the amounf is
eubstantial the City Survey ought to receive oredit for thess extra fees (perhaps
deducting the cost of extra, Revenue staff employed to realise them), unless
the full Burvey cost has already been covered by the ordinary Sanad fees. The
price realised for land found to have besn encroached upon ‘or other revenue
realised from the land as a result of the Survey cannot be credited against the
City Burvey advanoes ; though it may be taken into account ju computing the
general advantages and general financial results of the Survey.

11. The actual operations of the Survey fall into several parts. There is
the actual measuring and mapping which we describe under the separate heads of
Traversing and Detail Mapping. Then there is the Enquiry in which .the
ocorrect limits and frontages of all properties, and their ownership, are finally
sottled ; the result of appeals when made must of course bg awaited. Then, .
on gcompletion of the enquiry, maps must be corrected to agree with the limits
found by E. Q. or the appellate authority. Then the detailed maps are ftraced

and printed, and a general map is prepared by joining them together, and also
: !;ha printed detailed maps are cut up to be afixed to the Sanads which are
issued for each property, Then the Sanads will be issued and fees collected,
and the Property Register will be written up upon the final result of the Enquiry.
- Then the whole work is handed over to the Maintenance staff, which must
oommenoce work without any interval; see Sir F,@. Burrard's remarks in
R. 5277-14. Striotly spesking, the maintenance of each sheet ought to

B 650-ls . '
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éommence on the day the enquiry for tha shoet; is completed. In large oities,
if an interval is allowed to elapse, it will be difficult and troublesome to ecatch
up tho changes which are taking place almost every day.

12, - Under the influence of weather and white-ants and other pests, ordinary
houses in-ordinary towns do not last more than about 50 years, while even
. good houses will not last 100 years. There are also fires and fresh enter-

rises such as roads or railways or extensive remodelling whigh alter the whole
ayout of considerable areas. Tramways and -railways and new mills and
industries produce many alterations in the appearance of a city. There is also
a oonstant flow of legal changes. In the past, the negleot to maintain our City
Survey maps and the Property Reoords abreast of all these changes has render~ -
ed all the Surveys useless within 50 years of their completion. It is plainly
undesirable that money should be 80 spent and then its fruits wasted. The
pablic require and .are entitled to have a day-to-day maintenance which will
-8ot be thrown out of gear by eny of these changes. The Survey should give
ns & starting point with dated maps, the originais of which will not be altered.
Thereafter every change must be incorporated in the printed maps as rapidly
88 it oocurs, and this Maintenance staff cannot be passive or sedentary, merely
waiting in an office until information is brought, but it mnst- move about and
look for the changes which are not reported as well as receiving those which
are reported. Throughout the whole of our City Survey operations we must
have an eye upon the final object and upon the requirernents of Maintenance.

13. - After this general sketch of the eperations, we will now consider each
#tep in defail. - The chapters we require will be these :—

.~ . Traversing,
- Detail Mapping. ,
" . The final Numbering and Arrangement of Sheets,
Notes on Titles, Possession, Streets, Eagsements.
* Powers of Enquiry Officers ; Procedure and Appesls.
'Map Printing. - -
Sanads and Property Register ; and the Separation of Properties.
Fee-Caloulation and Recovery. - '
_ Maintenance and Revenue Accounts in City-Surveyed Areas.



"+ point in question,

CHAPTER II,
Traversing.

14. Before we commence any measurement we mus set before us a concep-
tion of whaf we ultimately reguire. 'Wa shall need a general map of the whole

. 6ity on a scale of 200 ft. to the inch, a very convenient scalefor a wall map; and

this sheef must be compiled from a namber of datailed sheets on a larger scale.

- of 40 or even 25 feeb to the inch, which can ba united and reduced into the

general map, Each ons of these detailed sheets must show the exact position
of ull the boundaries of all properties and unclaimed spaces, of all streets and
buildings and topographical points such as rivers and hills and everything else
which we wanb to map in the city. We may, therefore, say that the detailed
maps require to show the efact position of every significant point in the cify.
Now, to fix the position of & point with reference only to surrounding poiats is
not enough. The frame,work is too fragile, uncertain and unconvincing. We
must so fix it that we can restore thab point independently of eny other point,
if the need arises. Of course, we have the opposite side of the street and
adjacent buildings upon which sometimes we can rely. But that is not enough.
Re-building and expansion going on for centuries will ultimately destroy every
reference point upon which we might have relied for the determination of the

15, A point is uniquely determined when ita exact position with respect to
# base line is known, if that base line is in tarn connected with & mathematically
deternined frame worl, oapable of restoration not from any terrestrial point
but from the tixed stars alone. The Great Trigonometrical Survey consists of
& series of triangles so connected. If one station were obliterated, no doubt iw
could be restored with facility from adjacent stations. But when & whole seried
of stations is destroyed, the process beecomes more difficult and each station has
its Iatitude and longitude 8o accurately determined that it can be restored from
the fixed stars oven though its former location has beea buried by earthquake,
flood, or any other commotion. When a station can be restored in this way
and the base lines founded npon it can similarly be restored and likewise any
point related to those base lines, thea wa are in a position nok only to restors
doubtful points but to prove absolutely, without reference to amnything -terres~ .
trial, the exaot correctness of our restoration. Now, it is very unlikely that in
any city there could be such a simultaneous and wholesale destruction of -

. reference points as te make it in praotice naecessary to go: back toe-the fixed

stars.. We wan# to lay down and preserve & frame work based on astronomical
relations but still demarcated and triapgulated, so that small portions or
sections of it can be instantly relaid without any thought of sstronomy. And
we must take pains to prevent as much as we can even the commencement of

~the loss of any of the important reference pointas in the frame work.

16. Wae require, therefore, to cover the city with a net work of points and
lines which can be represented an.paper on a predstermined scale and upon‘which
base lines can be drawn andeevery intervening point can be plotted upon that
determined scale,’ and to connect the whole with the Great Trigonometrical
Survey. Now, in a flat plain devoid of obstacles, such a net work could be laid
down in almost any direction, since-every point will be visible from évery other.

"But in a city we cannot ses through houses. Thg Trigonometrical Survey

oscapes the difficulty by friangulating from hilltop to hilltop above the obsta-
cles, Wae cannot do this ; therefore,”we must choose lines of sight through the
city which are open and which are most likely to remain open. Survey lines can
bo laid down even through dense forest by cutting away trees, but such lines
once cleared are very likely to close up again very soon, so that the Survey
though useful for the immediate purpose for which it was undertaken will cease

“$o be of any future use, unless enormous trouble be taken to re-open the Survey

lines. But in a oity, the lines which are least likely to be closed are the

estublished public streets, becuuse many interests combine to keep them open,

exoept in those oases Where cartain lengths of street sre replaced by new and
B850~y §
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improved streets. This is a contingency, howsver, which will catise us ve
little difficulty. Therefore, we first choose the streets as the lines along whic
we will lay our frame work, until of course we find some large open spaces in
which we can range more freely : even then We must have regard to the probable
location of future streets. '

17. The frame work must eonsist of lines of known length related to ome
another by known angles, and in order to assist in finding them we must
demarcate the ends of each line. Of course we could always find the brse by
measurement and fresh observation of the angles, but the time and labour
which this would be continually consuming is so great that demarcation dare
not be omitted. Having chosen the points for these lines to run thrdugh and
about the city, we must next link them all together mathematically so that
they can be transferred to paper with sach g record that at any time we can
replot or relay any part of that frame work, and can strictly and legally prove
the accuracy of the mapping. , This operation of going through or traversing
the city with survey lines is known as.* Traversing.” If we start from a known
point and travel in a known direction for & known number of feet, then
bury ‘a stone and then turn in & new direction and travel a further distance .
and 80 on; it is clear that for each length we measure there may be a trifling
error of measurement and each time we change our direction there may be a
trifling error in the angle. Therefore, we do these operations in such a way thay
- we return to the siarting point, making thus what is called a closed traverse
and then we shall be able to see that the lines as plotted on paper do actually
come back to the starting point exacily as the lines on the ground in fact do -
ocome back. The method of traversing which we shall use is what is known as
Gale’s Closed Traverse, and to make its nature quite clear we will take a very
simple case first as in Fig. I. 'We will suppose that we have three buildings to
survey, and we take 3 points A, B, C all visible from one another along legs so
“traversing” the area upon which the buildings lie that we shall be able to deter- .
mine the exact position of every point in these buildings from those legs ne
base lines. We must also remnember that when we transfer these buildings and
the base lines to our paper map we want {o orient them ail in their correct
position with reference to the points of the compass: north, south, east and
west, These are the problems of the City Survey whether there be 3 buildings
" or 30,000, and whether the traverse sides are the minimum nuamber of 3 or
whether they run into hundreds.

18. The method is this: first, we must put down at the chosen points A, B,
“and C,-stones firmly fixed in the ground npon which a mark (cross or circle) is
eut showing the exact centre upon which observations ere taken. Then .place
flags or other marks® visible from B upon the stones A and C. Upan B set up
the Theodolite, which is an’ instrument carrying a telescope on a tripod so
accurately pivoted that if we first sight A through the felescops, getting the fine
- gross-wires in the lens exactly upon A and then turn the telescope until C
intersects the same cross-wires, the exact angle ABC is read off upon a scalo
with a vernier and microscope. The Theodolites used in C.T.8. do not read
swaller subdivisions of an angle than 1 minutd.: We will henceforth unse the
notation:— °degree ; ‘minute; “second. For 1° thers are 60" and 8,600". In &
right angle there are, therefore, 5,400" and 324,000°, It is clear from Fig. 1I
that 1’ is & smaller angle than can be drawn with pen or pencil, and geconds are
too small to think about in city mapping. We find the interior angle ABC
- to be 62° 10/ but as we cannot read the fractions of a minute, this may really
be 30" more or less. As another precaution we also read the exterior angle
ABC which ought to be 297° 50. But if we find the vernier reads rather
nearer to 297° 49’ then we may again read the inner angle and might decide to
put it at 62° 91, The exact technical way of setting up the Theodolite and
levelling it and setting its screws and reading the vernier will be found
described in Thuillier, Boileau or any standard work: and Mr. R. G. Gordon's
Manuul of Surveying. ' _ : ’

* In Theodolite work, marks must be sharp, mot exceeding * in diameter, snd must be
sbecrved as olose to the ground as possible. E L :
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This method requires us (1) to sight A from B with the vernier of the
upper plate clamped at zero, the lower plate being, of course, free: then 'after
loosening the upper and tightening the lower plate, we swing the telescope
round right handed or clockwise (the instrument being right-handed) till it
covers C. Then read the (exterior) angle on the vernier. (2) Then loosen the
lower plate and again fix the vernier at zero with the telescope still bisecting C.
Then clamp the lower plate and continue to swing the telescope right-handed
to A. Then read the (inferior) angle. Thus we read each angle on a
different part of the graduated limb, gnd doubly check the corréctness of each.
This is better than most of the text book methods. (N.B.—With & left-handed
Theodolite the directions would be reversed throughout.) '

19. Since we want to know the exact relation of the traverse to the north
point, we must at some of our stations observe the angle madée by the line of
sight between two stations with the magnetic north or astronomical north, for"
which the Pole-star (which lies at a distance -of -33" from the true Pole:
se¢ para. 20) might ba observed if the Theodolite is kept in position
until ufter dark. Bub in Bombay Presidency the difference between astronomi-
cal and magoetic north is too small (from 1° E. in Kathiawar to 42° W, at
Dharwar with seasonsl anl diurnal variations of * 4} to be worth noticing. If
we take the north point with a mugnebic compuass it cannot baobserved with very
great fineness, certainly not more closely than 10’ and if we took the same obser-
vation at everyestation of the traverse, we should be likely fo obfain small
differences' at each station. The best practice, therefore, is to observe the
magnetic. north point several times at one station only and calculate the north

for every other station arithmetically, from the azimuth of the observed leg.

-20. Having finished our observations at B, we repeat the process at C and
there find the angle ACB to be 43’ 47. We 2lso measure the exact distance
in feet and inches from, A to B, and from B to C, and from C to A. Then wa
proceed back to station A to porform the “ elosing " of the traverss. We ecan
(sinoe the angles at B and at C are known) caleulate the angle at A by the well
known rule that thethree interior angles of the triangle must be equal to two righé
angles or 180°. But if we have made an error in observing the angle at B and
the angle at C, and then simply caleulate the angle at A, we should never dis-
cover the error. We, therefore, observe it and see whether it comes exactly
right or not: We may find it to ba 1’ more than by calculation it. should be.
Clearly then we must have taken in the other angles fractions of & minute .too
much, so that B should strictly speaking be 62° 93', and C should- be 43° 46%,
or there may be 3’ error in our observation at A. Still it will be better to have
one of the angles a fraction of a minute too small than to keep A & whole
minute too much. = Bo we distribute the difference over the other angles by
knooking off fractions or by reducing & minute here or thers, until we get a

" - oorrect closure of the angles.  If there were not 3 sides but 13 or 30, still the

method is just the same. We observe all the.interior angles, double-checking
each by the exterior reading also; then we find out what the last angle ought
to be and what it sotually is ; and we adjust the difference by knocking off or
adding a minute here or there to any angles-we choose. *An error of 1’ in one
angle is negligible, but an accumulated error of several minutes in the last or
closin@angles would be material.” If the error is greater than can be so
adjusted (i.e., if it exceeds an average of " multiplied by- the square root of the
number of the angles observed), but through some carelessness we get
an error of 2° or 3°, then we must go over the traverse again until we find
-where the error has been made. Obviously, & Surveyor who_ is not conscien-
tious could caloulate what the closing angle at the starting point ought to be,
and then when he gets there, instead of writing down the angle which he
actually observes, and which would disclose his oarelessness, might. write down
& different figure within the reasonable margin of error and so make it appear
. that the traversing has been correctly done. To avoid this, it should be the
~ rule that the Head Surveyor should go and read the last angle of the traverse
himself: and 2150 sea the-last log measured and keep the length undisclosed to
the computor till the traverse table is on the point of completion. Defeotive
centoring of the Theodolite aver its station, and careless bisection of marks,
often through not keeping them perpendicular, are the chiof causes of angular
Bes0-1o - . .
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_error. On a leg of one furlong, 220 yards, an error of only one inch causes an
error of nearly half a minute (26”) in the angle. . .

- 21, However many sides a rectilineal figure has, when n=the number of sides
the sum of its exterior angles=(n +2) 180° and of its interior angles (n—2) 180°
Upon this formula we can determine the correct closing of the angles. Let us
now proceed fo the final process of plotting the traverse op the map. -

29. Let us take a sheet of mapping paper (obtainable from the Map Record
and Issue Office, Calcutta or the Photozingo Office, Poona) ruled in-squares of 1
inch each way with lines which we will call latitude and longitude(L L) lines (the
toxt-book terms arelatitude and departure, but there seems to be no sufficient reu-
.. sonfor havinga special nomenclature, and latitude and loggitude are much better
understood), The latitude lines run east and west, and mark the intervals north and
gouth of any fixed point, while the longitude, lines run north and south and indi-
cate the distances east or west. We will take a point O on a central meridian for
the origin or zero point, and mark against each of the longitude lines.
the number of feet which separate it from the origin. Likewise the latitude
line through O will be taken as zero, and the distances north and
south of O are similarly marked every 200 feet since we are going to make our
Traverse map on the scale of 200 ft. to the inch. We now place A upon the
zero poinf ; it does not matter where we begin, but it- is convenient® that the
traverse should begin from some point centrally situated on the extreme north,
south, east or west side of the city. Having placed A at zero or the origin, we
may perhaps desire hereafter to know how all these points on the map are
related to the geographicaflines of latitude and longitude. In order to deter-
mine this, we have only to find the relation of one of the points on our map to
those parallels and we can then write down the correct north latitude and longi-
tude east of Greenwich for every one of our LL lines. Having placed A at the
origin we shall cali all distances upon the right or all movements towards the
right of A Hastings or East co-ordinates and all distances left of A, West
- co-ordinates ; all below or downwards from A will be South, and all upwards
will be North. From A there runs a line AB making a known angle (azimuth)
with the magnetic north, which is the meridian O. The problem is to compute
the exact distance east and south of A at which B will fall,

.

.~ % Unless we can do better still by taking a G, T, B, station or & point-at a known distance and
bearing from such a statioa. , ,

*
*



FORM OF TRAVERSE BOOK.
‘Calculation of the Elementary Traverse,

Interior angle with last log.

. Aszimnth or

-

: - . of leg ‘
" tetion and | Tislines or Kaune (all striotly Nemuthot | Betucedte |  Temeth o Absolate Progressive from orighn (witly
Leg. ¢ looking e the Nocth).  {¢ . - e quadrans Asgle, | O .l":‘w;“l;‘.‘“ oc-ordinates. cotreotions in red ink). ’
1 ] ’ a3 B - [ 7 8 8 . 10
- ‘, - o '1 ‘
? Traverss | No. 28, N B. E | W.| N B. |.EB W.
Lamp -
. . %n . -
B (AB) > Br 185¢ E-B 45° 368’ ¢ 260'5 | 260-5 2606 | 9675
Culverr
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A . ' .
CEO) { ° B. ‘Egﬂfme 62°10' | —, | 62°9)| 2o B0y [BWT S0y | | (512) 1511 48931 7 a7l 2287
v>' ¥ e~ . M - . —l
— ") Gote P:'!Iar
3" . .
A (CA) @‘ '.,49 TorWarer | 439 477 | —3'1 43° 46)] (38° $ | NER 4 A 4117 2287 o o
- ,{l- o haud : - 2g° . - , _—]
—Post bon : .
: ! ' ‘ .
B (AB) 4y —4 w4 (4127 4116 | 4B9-2 [ 4892 ’
Closing Totals | 180°1f" | —1§', 180° O Difforence 4__-1 Nil | Ki |-
3 . 118 .

. , R
N.B.~In sctual work the stations in oolumn 1 will be numbered snd not described

by Iettere

In this methdd, thaangles in eolumn 4 are cortected before the azimath is
ealoulated ; thus the eorrostions do mab entail eorrections in the oo-o.rdinntﬁ-

-

To onicnla.ta North Angle—or 'Bea.ﬁng'

To the angle obtained at lsst station (if any) add @80°—the observed interior angle),
always going round in same direction, either clockwise or against the clock,

e.q., for AB, cbeerved North Angle
for BC, add to 135°

for CA, add to 25%° 504

~

... 1809
. —62° 9}

135°

h /

117° o0}’ = 252° 50§’

o 180°
_‘30 m!

186° 134 = 389° #
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+ 23, Any line drawr’ at any angle to any other lin® can be spiiis up info two

' co-ordinates, one along the other line and the other at rightangles thereto,

In Fig. 111 the line AB is at an angle A to the line AX and it can be, so to
speak, split up or distributed into the distance AP along the ordinate AX and
the distance PB at rightangles to it, which brings us to the end-point B of the
line AB. Now the triangle APB is & rightangled triangle and the line AB is
called the base or hypotenuse, and the ratio which the side AP has to the base
(4?) is called the cosine, and the ratio of the line PB to the base (f3) is called the’
sine. 'The abbreviations for fhese ratios are cos. and sin. and when we say cos.:

- A or gin. A we mean the ratio which, when the angle is A, these two co-ordinates

respectively bear to the base So long as the angle is unchanged, these ratios
are obviously always the same, whatever the length of the base may be. It now,
therefore, will ¥ understood what we mean when we say that the distance AB
in the direction of the leg A can be split into a distance along AP which is AB
cos. A and a perpendicular PB which is AB sin A. T

24. Now let us consider it in rather more elaboration. Let us draw in Fig.

.IV the meridian N-S and the latitude W-E representing the co-ordinates North

South, East and West. The first quadrant going round with the clock is from
N %o E ; the next is from E to S; the next 8§ to W ; and the last W to N.
Now we can call these the North-East, South-East, South-West and North-
West quadrants; or N-E, 8-E, 8-W, N-W. Let us suppose that the line OP
revolves the whole way round like the hand of a clock from ON right round
and back to ON again, passing through: every position in all four quadrants.
Each minute as it moves away from 12 o’clock, z.e. ON, itdevelops an inoreas-
ing angle from ON. In the N-E quadrant, this angle cannot exceed 90° until

it reaches 3 o'clock when it is exactly a rightangle, knd here the line OP

when split into co-ordinates will give a distance along OE, but no perpendicular
on either side; at this point the perpendicular disappears. After crossing the
line OE, the perpendicular again appears, but on the oflier side, and speaking
with respect to the point O it is & movement southwards and not northwards.

. Consider theline OF at about 5 o’clock, Here the east and south co-ordinates are

quite clear, but they are not tow obtained from the sine and cosine of the whole
angle NOP’, but only that part of it represented by EOP’ need be considered. The
rightangle may be thrown out.” Similarly, when we get o 8 o'clock, the two
rightangles on the ¢astern half of the clock may be thrown out, and we may con-
sider only the angle SOP*. To cut this account short, we will now summarise

- the result of the examination of the above quadrant in_the following table :—

Table of Quadrﬁail.

-
L

. LT Co ordinatss an | Fonotions from which found.
Eo?th Angle. Qﬂlﬂﬂni::ld'nednw = . ]
' " N - , E. A
o 0° to 45° Cos. A Sin. A
0° to 90° N.E. ' - —
: . 456° to 90° Sin. (90°—A) Con. (90°—A)
-»
0° to 45° Sin. A "Con. A
90°to 180° { 8. E. —
= 45° o 90° ' Cos. (90°—A) Ein, (80°—A)
- — — : 3
: 0° to 45° - Cos. A Sin. A
180° 0 270° B.W. . - -
- 45° t0 90° Sin, (90°—A) " lcos (90°—4)
. : 0°t0 45° | Sin A ‘ Cos. A’
270° to 860° N W - i - ]y - i :
. ‘ 45° to 90° l-‘C-os. (90‘%-1&? f ‘ Sin. (90°—A)

" Above 360°, subtwact 360° as many timesas pospible, aod then when ' the rowmainder is
than 360°% locate the quadrant from the above table, g ‘ . e " ' lﬁﬂ

{
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* 85, Tt will be seen that as we pass from quadrant to quadrant, the ratio o2
function which giyes the ordinate and the perpendicular changes. Sometimes it is
the sine sometimes it is the cosine, But with the assistance of the fable just given

+ we can turn to any table of trigonometrical functions such as Shortrede (1865) .
or Boileau or numerous more modern tables (J. Pryde: W. and R Chambers
4s. 6d.) and find the exact value of the function, Butin such tables, we shall
find enother difficulty that ordinarily the sines and cosines are not given
beyond 45°. The reason is that after passing 45° the sines and cosines of the
angles from 45° to 90° are exactly the same as the cosines and the sines of the
complementary angles from O° to 45° and the repetition of them is unnecessary.
(Shortrede repeats them all up to 360°). When, therefore, we want the cosine of
an angle between 45° and 90° we subtract that angle from 90° and look up the
gine of that angle, or in other words cos. A=sin. (90°—A), an® sin. A=cos.
(90°=A). Now we shall find no difficulty in working out all the co-ordinates
with a table which gives us the functions up to- 45° omly, never mind what
quadrant the angle falls in,  * - T

26. In order to ascertain what angle efch leg of the traverse makes with the-
porth, the following is the procedure. For the first leg we observe with the the-
odolite the angle between the leg and the compass direction (for Magnetic North),
or the Pole Star when on the meridian,* (for astronomical North). Thereafter,
working round our traverse from left to right as the clock goes, and observing
each fresh interior angle, we work according to this rule :«=~To the north angle
obtained at the last station add the difference between 180 and the newly-observ~
ed interior angle. Now, if the newly-observed interior angle is greater 'than 180°
g;a., if our traverse instead of bending in on the same circuit as we started upon

nds, as it were, out again), then the difference between 180° and this angle -
is & negative difference and has to be subtracted instead of added. To make all
shis perfectly clear, let us now work out the north angles of the very simple.
traverse in Fig, I, tabulated in cols. 5 and 6 of the Traverse: Sheet on p. 9;
the north-angle alculations have there been given in & footnote.

- '27. 'We now have everything that we want for plotting our traverse. We
know that starting at A, a leg 868 f&. 6 in. long runs at an angle of 135° from
the north. This i 45° in the §-E quadrant, and therefore, we know from the
table that 3685 (cos. 45°) will give us the easting and 3685 (sin 45°) will give
us the southing, and having ascertained these quantities which are each 260'§7
(since sin. 45°=cos. 45°) we plot off with a scale the distances along the east
latitude line and the south meridian line, and find that the point B falis at the
spot marked in Fig. I. Then at B we know that the leg BC makes gn angle
of 852° 650}’ with the North, ¢.e., (deduoting 160°) 72° 50}’ in the S-W quadrant,
and the length of the leg BC is 512 ft.  Also 90°~T72° 50} is 17° 91 There- -
fore the co-ordinates starting from B are 512 sin 17° 9} South and 512
00s. 17° 9}’ West : which are 151'1 and 489°2, respectively. In all traverse work
al least the first place of decimals of a foot must be retained.

28. But if we now plot these from thie position of B, already plotted, if we
have made a liftle tiny error in plotting B, we shall carry on the same error in the
lotting of C. Therefore, we do not do this. But having obtained the abso-
ute co-ordinates of C from the point B we combine them with co-ordinates of B
from 0. We find that from O to B there is a distance south of 260°5 and from B
to C a further distance south of 151'1., We add these two together and then we
soale off the distance 411'6 south along the meridian from O, so that if we made a
little mistake in pricking the position of B, this eniirely disappears and does not
1n any way affect the pricking of C. Then as to the east and west longitudes, .
from O %o B took us 2605 east, but from B to C takes us back again 4892
west, Subtracting these, we find the net result is & distance 2287 west of O.
Then again, we plot from the meridian O along the latitude-parallel, and so get
the position for C as plotted in the diagram. Then we repeat the process for CA,

® i»,, from Augunt 4o Fehrnary whea Cassinpuia is above Polaris, & little t0 the left: and
she middle elar of the ‘Aendls’ of Ursa Major 4a ezactly delow Polaris: and the ‘pointers’ are st
wbout -L-SO o'clook ; as lho (ie the other half of the year) when thess conditins are upside down.
‘When using & theodolite in the dark, a light must be held near the object glass to ilaminate the
sross wires.

o



12

Here the north angle is originally 889°4. But -throwing out tha four
rightangles, the veal angle is 29°4’ which. is in the N-E. quadrant, sa indeed
the diagram shows us, and the absolute co-ordinates are found to be by caloulas

- tion north 411-7 and east 228'7. The progressive co-ordinates are a certain .
distance northwards'and a cerfain distance eastwards, both of which have ta be
subtracted from the previous south and west co-ordinates of C. When we
perform this subtraction we find that the progressive co-ordinates of O areq
practically nothing at all. In fact, the east and west co-ordinate has eompleta~
ly disappeared, and there is only a fraction (‘1 of a foot) left for the north
co-ordinate. This of course does not mean that A has moved its position, but
it means that in ¢aldulating several quantities rejecting small deciiuala we bave
gone a trifle wrong. Now if we took the whole of this difference right off tha
co-ordinates of A, it would not be quite fair, because some portion of the

~ difference has no doubt acoumulated in the other co-ordinates, Therefore, we
do the same a8 befors in the case of the angles, and we make little adjustments
(proportionate to the length of each co-ordinate) over the co-ordinates of B and
C as well a8 A in order to get an absolute agreement and reduction of the co-
ordinates of A to O. Here also this adjustment must be within the ressonable
limits of admissible error. _ If we find that they work out to a difference of 10
or 20 feet, then it is clear thaf it is not merely a case of small fractional cal~
‘culations, but of some big blunder which must be found out before the
traverse can be said to “olose.” The permissible limit is 1 in 1,000 ft. of the
totals of the latitwdes and longitudes; careful work would easily fall within

29, It willnowbe understood that in thissystem of traversing we can obtain
the progressive co-ordinates of each point before we actually begin to plot them
on paper, and having obtained them in a calculation book we can then plot
them, (or any one, or any 20 of them) on' any scale that may be required.
Suppose first we %oh them i a general map of 200 feeb to the imch. Wae take:

. paper ruled with LL lines at distances of 1 inch apart and we write O, 200, 408,
600 at the end of each line starting from. the origin, just as the degrees and
minutes of latitude and longitude are. written upon geographioal maps and for
ezactly the same yesson. If then wa are afferwards required fo piot soma

rsion of these traverses on a scale of 20 feetto the inch, we should not take
the plotted map of 20 feet and enlarga it ta ten times its original size, but we
should take a fresh sheet of ruled paper and mark the Lk lines O, 29, 40, 60,
and so on, and then plot the traverse stationa direct from the caloulation. book,

-and, therpfore, there would be ne error in the platéing which could be attributed
0 carelessness in the 200 fest plotting or in copying therefrom, Therefore, the,

-oaloulation book, giving the particulars of our fraversing and the final ca-ordi- .
nates, is & most important dooument, and when it has baen onae prepared it muek
be copied and the copy muset be carefully preserved in a different place, sich ag
the District Record Room, and not the City Survey Office.. ~

%

30. We are now able to deal with a few details. 'We have seen that it is
necessary that we should see each station from its' neighbours, and, therefore,
wa take the traverses across open ground, and preferably along established

- .voads. It is also desirable that we should be able to measure from A to B
and from B to C and 80 on. Buf somstimes although we can see still there
‘are obstacles to measurements such as water, swamps, dense vegetation and.
prickly pear in hollows, or the ground may ba so steeply sloping thet we canno$
measure straight along its surface in the ordinary way. The old practice for
dealing with such obstacles was to evade them and make several more legs in
order to get round ; but obviously the more legs and the more angles, the
more work and the more error. Alsa. there is a method of getting exact
distances without measuring along the ground between the points. Let us -
suppose A, B and C (Fig. V) are stations of which it is possible to see from B to
C, but not possible to measure. Then choose a fourth point X which need not

" ‘be demarcated, but may be simply a flag temporarily put up, or- the gable of a
house, or any other point which is visible from A and B and C. Then ‘in

- gddition to observing the interior angles of the traverse at A, B and C we should
also observe and record the angles XAB, ABX (XBC can be ohtained by

»
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fubtraction) and ‘BCX. .Then, since we have measured AB we can calculatd
the length BX from the trigonometrical tables, Fr—smars -~ log. AB+log _
gin. XAB~log sin. AXB=log. XB, and then knowing the length- BX we can’
_ -4 calculate the length BC from the same tables (indeed we can use the log. XIB
" already ssoertained, without converting it) and then having ascertained: the
. length BC we can work out the traverse and co-ordinates as before. ‘When
" ground slopes considersbly, an old practice was to get the horizontal distance
roughly by holding the chain or tape as nearly horizontal as could be guessed,
and then dropping a plumb line perpendicular or's stone from the end, and
thus messuring the ground in steps as in Fig, VI. But this was only possible
when the slope was moderate, and even then it was & crude and inexact method,
Another way is to measure slong the ground up or down the slope, stretching
. ¥he tape aa straight as it will go. When the slope is unbroken and continuous
this is easy, but when it is variable it is practically impossible. If we can
messure the crude distance up the slope BO and we want to get the true
horizontal distance B(¥, this can be done by setting up the Theodolite at B and
fixing the telescope upon C, and then observing by means of the vertical ‘arc
how many degrees we have to lower the telescope or raise it, as the case may
be, in order to get it horizontal by the spirit level. Suppose this angle to be A,
then we have already shown that the length BC is BC cos. A,  When the slope
is very slight, this quantity is 8o near to 1 as not to be- worth calculating, but
when the slope exceeds 5° and continues for & considerable distance, we should
pse the formula. But when the slope is 8o variable (Fig. VI) that the orude
distance  BC could not be accurately measured, then better go back to the-
_method described in the last paragraph and obtain the distance by ealculation
and not by any sort of measurement between B and C. We must remember
that with the Theodolite the angles are in no way affected by the fact that one
station is higher or lower than another. The effect of the spherical surface of
the earth is too small to notice within the limits of a City. B ’

. 3l. We must,remelhgér that all maps must give the measurements in a
true horizontal plane. Rome has seven hills but the distance from one side to the
other of the city of Rome must not be mapped by measuring up and down each
* hill. If we did this in the Ratnagiri District, we should make the length.of the
District so great thet we could not get it into the map “of the world, it would
be about 50 miles too long. In streets that are built like flights of steps, as in
Nasik, or Naples, this precaution is most necessary. = :

. 82. The maintenance of the C, T. 5. involves watching over and preserving
this traverse framework. If all the stones indicating the angular points of the
4raverse are pulled up or are never put in the ground and if the buildings from
‘which the distances of these stations are recorded are pulled down and re-built
differently, it would theoretically be possible to relay the traverse, but only by

_laboriously reconstructing it from the recorded angles and leg lengths, and .
obviously errors of several feet would accumulate unavoidably, An error of

6 inches is most important in a C. T.S. frame work. We must, therefore,
preserve the stones which mark the stations. 'The disappearance of one here
and there would not matter much (se¢ para, 15) ; it would give a little work
to re-fix the position from the neighbouring stations. The removal of several
-stones in sequence would give & great deal more work. It is far easier to place .
“the stones and preserve them. Moreover, it is also obvious that it is essential

- that the stone should be put in the ground fisst before the jangular messure-
ments and leg lengths are actually taken. If not, the measurements and
- observations may be'taken from one point, while the stone as put into the
ground by & oontractor and coolies may very well be 14 or 2 feet distant from

that point it was intended to mark. AH our old City Surveys erred in using a
prodi ious number of stations, at the corner of almost every etreet and gulley,
und then in not demarcating them on the ground o at any rate not all of them,
but leaving only & record of the distance of the station from the surrounding
points which are techuically called tie-lines, or in vernacular, ‘Kauns’ measure-
ments. Godhra was surveyed in 1908-09 : the first station was fixed by tie-
lines from a tres, a lamp-post, and the boundary stone of & field. . In 1916 we
went to relay it, but found the tree had died and vanished, and the lamp post-
bad been removed, and the field boundary mark was missing! Therefore, let
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uf Jay down these canons:—(a) The. stones used must be durable and nof
merely soft friable sandstone (in Dharwar we often find the stones, but so much’
worn away that the Theodolite cross cut cannot be found). (b) They must be
put in the ground before the observations are taken. (¢} There must not be too
many. (d) Each must be visible from its neighbour forward and backward, and
the distance between them must be directly and carefully measured and reduced
to the horizontal, but when -obstacles or difficult slopes make this undesirable, -
then rather than multiply stations unduly, the distance may be caloulated.
Iron pegs are not desirable ; they cannob possibly last 100 years in a street, and -
they are more likely to be stolen, The positions chosen for the stations should
not be in the centre of the road way if.it can possibly be avoided, since they
will be dug up or moved in road repairs. In a few places it may be impossibla.
to avoid this, but nsually the side of the road or open space least likely to be
disturbed should be chosen. The Municipal Engineer or whoever his charge -
and control of road repair works should know where these stations are, and be
supplied with maps whick'show them, and the Surveyor in charge of the C. T. S.
should go and see, when road repairs arg going on, that proper respect is paid

" to the stations: likewise when drainage or water works are in progress. . Im
~ Bombay City carelessness has resulted in the removal even of principal G. T. 8.
stations, the restoration of which is most expensive. Sometimes stations can be

gut on solid rqck outcropping from the ground, e.g., at Nasik on the river

83. Errorsin traversing should never exceed 1 in 1,000, In house detsils

we need not; be quite 80 accurate. - We require to be quite cerfain about a distance

. of 6 inches, but smaller distances would be incapable of precise deftermination.

Bui in the traverse -work we must not allow our base line to be so much as

gveln gefiches out of the truth. The equipment of a traverse purveyor should
inclu ‘ ‘ : ‘

tapes or link chains, good and often teatedy, :

tripod stands for holding surveying flags exactly vertically ereck
over his stations, : T

iron rods and coloured flags to indicate stations, o

a string 300 or 400 feet long for ocoasional use in reaching over
slopes or filthy places, | B | | g _ .

goale and offset of ' great acouracy, divided according to the scale
heis using (scales with 20 divisions have sometimes been used when -
surveying on the scale of 33 feet to the inch),

.4 theodolite - and the usual calculation forms and tables. Bickety;
Theodolite stands must not be used. . .

+ 84. ~Bome Theodolite workers are better than others in their field work, and
some are bettér and quicker at the calculation and plotting. It is better to
assign the office work of calculation, computing, end plotting the etations to
one man, while two or three surveyors prepare the outdoor papers which taks
considerably longer time. This has the further advantage that if the traverse ia
found not to close or to contain palpsble mistakes in angles, the independent
computor will usually report it, whereas when the surveyor does his own com-
puting, he will be tempted to make his own corrections or even alter the figures
to conceal the fact that he has made mistakes in the field. For the office work
good mapping paper properly ruled in squares and a large mapping board with
all the accessories of a drawing office such as good long rylers and large scales
must be provided. Tt is sad sometimes to see men trying to do mapping work

" with practically none of the proper nocessories.

b

4

35 Wae can now turn back a little and describe the procedure of traversing
. with a better understanding. First we should ascertain the neares} station ox
pair of stations of the G. T: B. We can get its co-ordinates by the courtesy

. of the Surveyor General, and usually we can obtain copies of the field books
by whizh useful local details of the angles immediately relevant to our city can
be learnt. = Usually these stations will be on a hill top, and it may nok be a4

- all convenient to meagure e direct line from the station to the vicinity of the -

city In such a case we may choose & base ling along a road or across fields



15

" ppen and level, and observe the angles to the G.-T. 8. station from both,,e_gs;
‘ and thus also fix some points much nearer to the city, which can be taken into
pur first Great Traverse. : : . R

.~ B88. Then we can make & Great Traverse with as long legs as possible round
the outside of the city, not recessarily quite outside all the buildings but upon
their outskirts. The location of t®is fraverse should be chosen so as to give
the longest possible clear legs, and of course the ground must be level if possible,

-end if not level, the distances must be obtained by caloulation rather than by the
direct application of the tafe. Having completed and closed the Great
Traverse we should then plot it and then subdivide it into a suitable nuinbe?
pf principal traverses which will run along main streets and divide the city into
# #uitable number of blocks, each surrounded by its principal traverse. I
fnight be convenient to make all or several of these traverses meet in somé
-gentral points such as O’ in the city, since the co-ordinates obtained in one tras
veorse oould then be rechecked and confirmed by those obtained in the next. In
$he Fig. VII these secondary traverses are drawn [e.g., A, B.C. Q. 0", J. K. L. M.)
and it will beseen that ench of them consists of some new legs (K. J, 0".) and partly
of a certain section of the Great Trayerse, =Plainly, we have notto recaloulate
$he Great Traverse, but taking thogse angles and ce-ordinates ag .proved, we will
pomplete our principal traverse by taking the co-ordinate of the point where
it leaves the Great Traverse and proving that when. the co-ordinates of

. the new legs are added, it closes to the known point of rejoining the Grea
Traverse.. If wo have made any adjusting corrections in -the co-ordinates of
hat part of the Great Traverse we are using, we must refain those corrections
in our principal Traverse and any further corrections needed must be made in-
the other new legs. : - R

. 87. Having finished the principal traverses; we tan again subdivide thesd
{nto several smaller secondary traverses (like P. Q: R. 8.} by teking traverse
lines across them and closing them with respect to the principal traverses jus$
jn the same way as those traverses were closed on the Great Traverse. Th¢
mos$ important and difficult problem we have to face is how small should
these secondary traverses be allowed to become ? In the first place, a repro-
duction is given of the traversing done at Dhulia and Thana [Fig. VIII ()
wnd (b) ] where it will bé seen that Theodolite stations and traverses were made,
60 that almost every building or block of buildings round which & traverse
- eould possibly be run was 80 enclosed. The result was that in' Dhulia city
containing 2,145 acres there were 1,750 stations giving an average of one station
to every 1} acres ; and in Thana cily containing 1,034 acres there were 892
stations giving an average of one station to every 1} acres. It may readily
be admitted that there can be no reproach against the accuracy of such work,
but there are limits, and if this minute acouracy is torbe pressed we shouhi
even use our Theodolites to measure. the corners of houses and take angles into
their courtydrds and round the gardens., The question how many traverse
stations are desirable depends entirely upon what we shall find necessary in the
next chapter on Detail measurement ; in order o complete the subject it will
bo better to disouss the subject of the base lines for Detail messurement now
and to show how these base lines £an be constructed upon traverses and from
that we shall be able to deduce how many traverses and stations we require.

88. Detail measurement oonsists in fixing the position of & large number of
points from a smaller number of base lines which base lines in furn are sups
ported upon the traverses. The legs of a traverse are so fixed and calculated
that an error of 2 inches in their position weuld hardly be tolerated. But it
is entirely useless to attempt such minute accurscy es this in the mapping of -
houses and garden walls. - We could not (even at the soele of 20 feet to the -
inch) indicate upon the map 8o emall a distance as 8 inches, and it is, therefore,
useless to attempt to obtain by measurement that which we cannot map. For
all the administrative and other purposes of the City Survey, we may say, that
6 inches more or less should be the recognised limit of érror, and no one should
be harassed on the ground of encroachment or the likeon- account of a less
distunce than 6 inches, unless o gourse there was other quite clear eévidence
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jn the shape of a recorded measurement and the position is important, as a
step encroaching on a narrow road." If anyone doubts this, let him take a tape

“of 66 feet or 100 feet and measure the side of a considerable building. He
‘will find that if the tape i very firmly held and stretohed he will get so many
feet and inches: hold it -a little slackly and etrained less, immediately the
measurements will shrink by 2 or 3 incheg Then take another tape older or
newer than the one last used and repeat the process, and jt will be found thas
the differences will increase until one can say that over distances of 100 ft. or
_more it is very difficult, unless steel tapes and elaborate precautions are taken, to
determine a _distance within 8 inches. OQOur object, therefore, in Detail map-
ping is to fix the position of all points within about 3 inches of the absolute
truth, so that a movement of.6 inches at any rate can be determined and
sworn fo. Our base lines, therefore, must not admit an error of more than
2 inches ab the most in their mapped position,

89. Tho reason for closing a traverse is thatat each angle and each new leg
measured .in the process of traversing, there are fresh errors introduced. At
the first station the error will be too small to plot. At the second or even the
third station .if may still remain within 3 inches both as to length and as to
angular arc. But after 3 or 4 stations we- could not possibly claim this
certainty. Of course, aa stations go on some of the errors will tend to cance] -
- one another ; for instance 2 inches less, messured upon one leg may be partly
. cancelled by 1} inches too much measured in the next, and 22" to the left in ona -
angle may be - cancelled by 35" too much to the right in the next, and sp on.
But we may say that if the measuring lmplements and the Theodolite are nsed
with reasonable care, one ought to be able to proceed at least 2 stations without
getting an error exceeding the permissible variation of 2 inchea 'When, there-
fore, we already have a determined Theodolite station or ather point uniquely
determined in the traverse, we can safely branch off one or two stations and
still claim for them sufficient accuracy, although they do mot form part of &
closed traverse, To make this olear, consider Fig, IX, " From A to B is a leg of
& principal or secondary traverse accurately determined and closed. A orooked
lane runs from A to K and I, and the Detail ' measurer wante a base line from
A to Kand L. Now if the Theodolite Surveyor while observing the angles a§
A also took the angle to K and then proceeding to K which he may mark by »
peg in the street also took the angle and distance to Li, he can. further plot this
off-shoot upon his traverse map. But this might overcrowd the fraverse map
and it will, therefore, be better not to do that but to plot it only upon the Detax
map frame work which we shall shortly describe. This plotting may be done
either with a good protractor or still more accurately by calculating for AK
its north angle which is easily known (becauss the orientation of A and the angles
made with AK are known), and then the co-ordinates of K can be calculated
and plotted. If AKX is a verylong line, thir would be the proper course. If i§
is short, say not exceeding 2 inches of the Detail map scale, then the protractos
would be quite accurate enough. '

40, Again, suppose the said crooked line took yet another bend before if
yejoined the secondary traverse. The determination of L would still not be
quite sufficient, but we want to find M on another leg of the traverse. Having
determined K as above, we might then proceed to M and determine the angles
at M and the distance from M to L, just as’ we fixed the position of K.

41, When two stations A and B are precisely determined, every point slong
the line AB is likewise determined by its distance from A or B.” We may, there-
fore, regard not only A and B but all the points along the line as being equival
ent to traverse stations. 'We can plot them also with precision upon any map,

_because we can plot A and B, and we can scale off the distance along the joining
line with any required degree of precision. Therefore, instead of making our
branch base from the station A we could have equally well made it with the pro-
tractor from any point O between A and B, and had it been necessary, then to
oalculate the co-ordinates of OK, this also can be done; because the co-ordi-
nates of O are immediately obtainable from the traverse book by using the length
AO as a leg factor instead of the length AB which was used in the book. Buch
pajnts botween stations are termed ‘ranging points,”
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42, Again, it is quite clear that in any traverse if-welcan see across fro
A to D (Fig. IX) (another station on the traverse or even upon another traverse},
tien gincg A and D are already absolutely determiped and plotted by their
co-ordinates the line AD is absolutely determined and can be used just as well
for a base as a leg of the traverse itself.-

43, Ano&eg method is this : suppose we have a point G (Fig. IX) so
“gituated that it can be seen from X on'the leg AB and also from Y on the leg CD.
Now we can determine the position of G precisely without any angular measure- -
mont end without any calculatign, in this way: Measure XG and YG; then with
the scale and compass from X describz an arc wifh the radius XG: from Y de-
seribe an are with the radius YG : the point of intersection of the ares exactly
determines G, But this method would not be safe i XG and YG are ncarly in
one straight line, or even meet at an angle greater than 150°

44 Yet another method of fixing a base line would be to join any points
such as K or I or G in the above examples with one ancther or with any other
point upon the traverse, like GZ. : -

45. - Another method is by using the.Plane Table. A Plane Table can be
erected either over a Theodolite station or at any point on & traverse leg: then,
_having correctly oriented it, any base line can be drawn down any side street at
any angle. In order at any future time to relay that base line we should
require to erect the Table at the same point again and orient ib in the same
position, so thut at any rate the adjacent ‘Theodolite stations were correctly
covered.  Then the base'line whether at right angles or at any other angle to
-the leg would be aceunrately obtained with the sighting rule. This method will
be less avcurate (in practice, because the table and sighting rules are of less
delicute construction than a Theodolite, but in theory just as accurate) than the
preceding but quite accurate enough for use over a short distance (say up to
100 feet). . If the distance were long and still it were desired to use such a
method, then some point down the base line a good distance (say 200 feet) from
the place where the Table is erected should also be determined by tie-lines from
suitable permanent points or demarcated. Then any possible error in the.
alionment of the Table can be corrected and the base line will be as accurate as
~ 8 Theodolite line. - ' :

46. There are sometimes enclosed courtyards or gardens surrounded on all*
gides by walls and yet we wish to map their interior detnils and fix them upon
our frame work. In a few cases we can carry 2 base line through a doorway,
[Fig. XI (a)] sometimes even through a dwelling house when the doors can be
opened to give us a clear yiew right through. [In Bombeay City it was some-
times necessary to fix lines through the windows of houses. - These methods are
plainly undesirable (if avoidable), because the building up or alteration of the
windows blocks the base line and then we lose the means of proving any point
determined by that base line] A better method of fixing & point inside an

~enclosure is to use a lofty rod of any material so long as it 1s perfestly straight
and cun be fixed or held perfectly upright or its upper end can be fixed vertically
over the requred spot with the aid of a string and plummet attached
to its upper extremity, Fig. X. Having fixed up eny such rod or mast
in the courtyard in a place where it is visible from at least two points P, Q
outside the courtyard which have been accurately deterniined, such us points on
the traverse leg or upon another base line, then determine the position of the
rod O g Fig. XI (b)) with a Plane Table, and then having 8o determiued it, erect
the Tuble on that spot O and align it by means of the same or wunother rod
simularly set up over one of the Theodolite stations or the points P, Q on the
traverso leg where the Table wus last set up. Then the. whole of the intyrior
of the courtyard or other enclosure can be accurately mapped. :

47. Another possible method of taking branch base Iines would be right-
-engled off-sets taken with a eross staff or optical square, but these instruments are
not uccurate encugh for long distances, and though they may be used sometimes
in fixing single points from the base line, they should bt be used for fixing the
buse live itdell. The cross stuff unless it has a bripod stand is most unsuitable
or use i metalled or puved streets. ’
B 6303 :

* P
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48. We now have a number of methods: (1) P. Table intersections;
(2) single P.T. ray8 (with or without Tie-lines): (3) aro intersections from 2
known points ; (4) junction of two visible known pointe ; and (5) short unclosed
branch traverses: by which base lines can be built upon the traverse frame work
and of course the traverse leg itself is.a base line of the highest quality and
(6) can sometimes be prolonged for such uses [see Fig. VI1II (3)).¢ The objeet of
the City Burvey is to get a base line within reasonable reach of every point
-which is to be. mapped. Consequently, the traverse Surveyor will bring the
-traverse work down to sufficient proximity to each block of the city to enable
the requisite base lines to be constructed ; but he will not add one more station
or leg or make one more traverse circuit than is absolutely necessary for this
. purpose. Knowing the various ways in which base lines can be developed from
his frame work, he will refuse entirely to carry his travemsing along every street
and up .every gulley and round every corner, as has been far too frequently
the past practice (see Fig. VIII). It is impossible to lay down more definite
rules than this, but plainly the traverse Surveyors require & complete knowledge
of the methods by which bases can be obtained and judgment in fixing their
work accordingly. . ' ‘

It will be seen from Fig. VIII (a) and (b) of Dhulia and Thana that when
we do away with a large number of stations, it is quite true that in order to lay a
particular base line we have one or two more operations to perform: we have to
put up & mark over the traverse stations and then we have to measure off the
point from which the base line branches off perhaps more than one such point.
- This is undoubtedly more work than there wounld be if we fixed a station ‘and
‘buried a stone at every corner, as under the old system. But we have to
remember that to provide so many stones and to inspect and preserve them all
and to replace anxiliary marks if the stones are buried (see para. 32) would
entail a very much grepter initial cost and a much greater recurring cost of
maintenance. And even then there would be a risk that through the multipli-
cation of stations many would be lost through inability to watch over them all.
All these considerations have been weighed ig judging that a limited number of
frame-work stations, rigorously and carefully preserved, is the best system.

49. The position and number of Theodolite stations should be chosen by the
Head Surveyor, whitewashing a cross or circle on the ground at the points which
he selects. The Theodolite Surveyor will take very much longer to have the
stations actually demarcated and observed, but the choosing of positions
occupies & few minutes only. In making this choice the Head Surveyor must
judge between the two principles (1) that the number of stations must be made as
small as possible ; (2) that the number of stations must be sufficient to give the
bases required for the Defail measurement; (3) all stations must be visible from
their neighbours along ground which is likely to remain permanently free from
obstructions’to this visibility. When these stations have ‘all been chosen the
- angles. and legs must be measured and recorded in a rough note book,
with a rough, but not utterly disproportionate, sketch to guide the computer
and the proving of the angles and closing of the co-ordinates proved in
a fair traverse book in the form at page 9. Then these must all be
plotted first on a map with LL lines at 200 feet to the inch, and the
number of each station with the leg lengths and angles must be entered
on the map (see S. E quadrant in Fig. VII) and in the records; and the whole
must be so indexed that any station and its calculations can be found in a
moment. We must also measure the distance of each station from adjacent
corners of houses or bridges or other permanent or reasonably durable marks.
Ordinary wooden lamp posts or buts are not substantial enough, A bad habit
has been noticed of choosing the stones at the base of Municipal lamps or even
guard-stones at the sides of roads as Theodolite stations. This must not be
allowed, because if the Municipality or the Public Works Department widen or
alter the road or the lighting system, the station would be removed, and we
should have to replace it at much labor and expense. "Wherg there is a drain-
age or water supply system, the positions of the pipes in the ground cannot be
frequently altered, and therefore the man-holes giving access to the system may -
be regarded as fairly fixed. In the Poona City Survey, these man-holes have
been adopted as Theodolite stations. It is very unlikely that the Municipality
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“would, atany time, allow baildings to be erected across these man-holes, nor would
_they move the pipe system lightly. It is, however, quite conceivable that in a
century or two an entirely new and revised system might be introduced and all
“the old man-holes cancelled. In that contingency we should then have cause
to regret the choice of these stations and we should have to replace them by
stones laboriously recalculated and buried as nearly as possible in the position.
occupied by the centre of the man-hole. In our traverse book the tie-lines and
{when the station is nof the usual buried stone), its nature should be clearly
shown. When all these stations have been plotted from their -co-ordinates on
the 200 feet map we then have a complete frame work which shows no houses
or properties, but only our stations. It is more permanent and preservable
than any building or other detail in the city. Moreover, as already pointed out,
any portion of this frame work whether a whole traverse or a part of one can be .
- replotted on any other scale larger or smaller than 200 feet, not by copying or
.enlerging from the traverse map but direct from the recorded co-ordinates,

When the traverse field book is finished and closed correctly, it is easy to see
how the general traversé map like Fig. VII and the detailed measurers’ frame
work will be plotted. Each point is placed in its proper square by its co-ordinates.
But in plotting the detailed sheets one leg will often fall partly in one sheet, partly
in another. We want to determine at what point it crosses the boundary of
sheet I and enters sheet II, see Fig. XXVI. Suppose A and B are the ends of
the leg, A being in sheet I and B in sheet II. The meridian of 800 divides
sheet I from sheet II. We know the co-ordinates, that is, the northings and
eustings of each point. It is wise to make a rough pencil sketch to guard
ngainst inadvertent blunders. We then subtract or add these co-ordinates in
the manner described in para. 80, to get the two sides of the right-angled
triangle of which AB is the hypotenuse. In the Fig. {; is the tangent of the
azimuth of AB. The meridian of 800 euts AB at X; XY=(800—east co~

ordinate of A). We want to ind AY. Nowzz= Tan (90—~O0AB) or cotan OAB,
.*. log AY=log XY +L cot. OAB. *

whence AY can easily be-got from the Tables. If the boundary of the sheet in
question had been a north or south boundary, then the co-ordinates would be
used in the other order: sometimes even both boundaries might be crossed at a
oorner: the calculations would be quite similar and the pencil sketch would
protect the computer egainst mistakes. He can then mark on each sheet the
exact points at which the traverse leg crosses the boundary.

60. Among other duties, the Head Surveyor must test all the tapes or chains
in use weekly. An old tape which stretches 3 or 4 inches, would cause error in
traversing. He must also see that all the instruments are in proper condition.
- He must exact a fair output of work from his Surveyors. When they do the
computations and fill up the final traverse book themselves, a” fair output
is 7 stations a day. When the calculations and office work are done for them
by & computor detailed for the purpose, & fair output would be 10 stations per
day. Each Burveyor will have a diary and will show the number of stations
observed or whether he is engaged on some other work such as supervising the
burying of stones in advance or helping in the selection of forward stations.

+
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CHAPTER III -

- Detail Mapping.

61. The defailed mapping is done upon sheets of mapping paper ruled with
LL lines and of good quality, bub not too thick and not cloth mounted (which
makes tracing difficult). The best arrangement is to bave the sheets of the
_same size as the Plaune Table top and for this purpose tht Plane Tables used
in City Survey should have rather larger tops than ordinary. 30” x 24" will be
a useful average size, The mapping paper is not to be carriedin the hand and -
rolled and unrolled on each occasion, and never folded up, but should be pinned
-. on the Plane Table top even when we do not intend to do any of the work by
the Plane Table method. The map should be covered with a cloth when it is
left standing, and not infrequently dusted with & cloth during work as much
dirt falls in the ordinary street, and should be pinned down upon the board by
drawing-pins placed on the vertical side of the board, and not on its face.
Pins epoil both paper and table; and clamps are better, if obtainable. '

Note on Squared Paper—When mois, paper expands; when dry, it
shrinks, as compared with its normal size under average conditions. Moreover
rolling and unrolling, and straining on boards unevenly distorts it. Machine
made paper suffers more than hand-made. All oar paper for C.T. B. original
maps should ba of good hand-made quality (just at present owing to War
conditions this is difficult to get}). It ought also to be grey or buff, since this
tires the eye less than white.

It ruled in exact one inch squares, it is probable that after use in the
field for preparing detailed maps, the size of- some squares will be increased or
diminished; the longer it is kept and the more it is bandled, the worse this
will be.- 'We want, therefore, to know how (1) to preserve the paper in its best
condition } (2j to test its eorredtness; (3) to remedy distortions when discovered.

(1) By using the paper as suggested in para. 51, some benefit will
- ensue; better still, if we can afford aluminium clamps for holding the paper
in position without pinning or straining. Jf the sheet is larger than the
table, do not Jeave it flapping about, but roll the surplus up and pir a loop
of tape round if at both ends. Thus it remains steady, rolled against the
table’s edge. As soon as detailed mapping is done keep the map in s port-
folio and never in a roll or tin, &c. Caution E. O’s. staff against illtreating
‘it and as soon as BE. O. has finished his.tests and enquiry, the map
should be traced and printed as promptly as pnssible. '

. (2 To test the exactness of the squared paper, epply a straight
edge (with which each office should be equipped) to the long lines and
across diagonals as shown in Fig. XXVIT and see that they ure perfoctly
in line, and that the full length of the divigions scross the paper agrees

- withan exact standard scale. Take a compass and sfrike circles with,
the corner of any square as centre, and 5 divisions of latitude or longitude
as radiys.” These circles should pass exactly through the corners (marked
in the Fig. with arrows) where 3 X4 and 4 X3 co-ordinates meet, because
32 +4%2=52%. Any multiple of this series such as 15, 9, 12; 29, 12, 16;
will fulfil the-same condifions. A L -

. (8) If we find the paper so distorted at the fime when we desire to
‘trace and print our map that we cannot trace from it directly, what can we
do? 'The distortion over 20 divisions may smoun} to half a division or
even more, and worse still if at some point the map has been eracked or
torn. Yet within a sirgle square the distortion is almost inappreciable,
not exceeding 1/50th of the division or square. -No single point inside
guch a square can be more than 1/100th of the square out of its proper

“place with reference to the boundaries of the square. Therefore, taking &
new and accurately squared sheet of tracing paper, lay it over the distorted
sheet, and taking care not to strain or distort the new sheet, retrace
each square of the old sheet separately. This means, after tracing

- square 1 ipto new square 1-a, shift the 'tracing sheet very slightly so as

L4



21

to make square 2-a fall as closely as possible on ol@'squa.ra 2, and the_n
trace square 2. Repeat this for each square. In this way we shall practi-
cally eliminate the distortion and can print from our néw tracing.

. 52. The equipment of the Detail measurer will, therefore, be a_ Plane
*Table which must be in good order and rigid, and not warped, with level
and alidade, and measuring tapes, one -lon%‘(% or 100 ft.) and one short of
about 12 to 50 ft. for taking little offsets, &e., more quickly; a long cord
or roll of twine about 300 -or 400 ft. in length, (360 ft. cost one rupee
at present), a dozen iron rodg with small colored eloth ﬂagq- on their
uppar ends (in some ' localities a larger number will be required when
there is much open ground fo be surveyed). Also a good pair of compasses
with 2 scale and offset-soale, hard drawing pencils, and India rubber;
‘ulso an optical square and a line with a lead plummet, and the long
rod or pole required for sighting over obstacles (se¢ para. 46 above). Also he
- may be given the same tripods for supporting flags over the stations as were
ullotted to the traverse Surveyors. He must also have a note book for remarks
worth preserving about disputes and difficult places, and some waste paper for
seribbling rough messurenrents and details before tarrying them to the map:
he may desire to take' 6 or 8 offsets continuously before he plots them. The
Plan2 Table can bs accurately set up over a desired spof, such as a Theodolite
station or a point upon e traverse leg, by means of four pieces of split bamboo
with a fifth cross-piece like a trestle with a sfring and plummet tied to the
oross-piece (Fig XII). The whole is about 6 or 7 ft. high. This trestle can be
very rapidly placed in position so that the plummet 6n the string hangs exactly
over the required spot and about an inch or two from the ground. As soon as
. it has been set in this position, the string should be shortened by about 4 ft.
- by looping it up without disturbing its suspension point.” Then the plummet
will still hang about 4 fi. from the ground wertically over the spot selected.
The Plane Table can then be placed underneath this hanging plummet and got
into the position required with the station exactly under the plummet which
will be hanging a few inches above the Table. (The cord line and plummet is
glso useful in taking certain offsets in para. 56 below.) Buta careful man
with & good eye can get his Plyne Table within an inch of the proper spot with-
out such paraphernalia and it is not recommended as a necessary article of
equipment. :

, 62A.  Now the object of the Detail Measurer is to fill in upon the traverse
framework all the details in his block. The Theodolite Surveyor will have
drawn on-his map sheet, according to the required scale, all the traverse stations
#nd legs which fall upon that sheet. This will be done by their co-Srdinates
(see paras. 29 and 49). The LL lines on.the Detail Measurer’s map will be
numbered according to the distance in feet from the origin (see para. 29).
‘The first step for the Detail Measurer is to fill in base lines sufficient to give
him & base along every bit of gtreet or passage-way wherever he may require to
fix points. Having drawn the base lines, he will then determine the position
with reference to them of every point on the ‘map. Sometimes the Theodolite
Burveyor will provide him with a few branch bases (se¢ para. 39). .

63. How to fix a point.—The Detail Measurer must be equally facile and

+ conversant with all, the methods of fixing points. He must use whichever

method is most suited to the position in which he is working. The methods
which ere posgjble aye these :— -

{1) Determine the point upon the base line at which & perpendicu-
~lar from the required point falls upon that line.. Then measure the
distance along the base line from its nearer end and the length of the per-
pendicular. Then agnin measure the next point in the same way by
taking a further distance along the base line and another offset. When
8 succession of distances along the base line are so numbered, we should
remomber that it is better to write down not the broken individual dis-
tances of ench point along the base from the last point, but-the entire
unbroken distance of each poiut from the nearér end of the line. Since
the greater the distance, the less exact the measurement will become, we
should never carry this progressive measurement beyond the riddle peint
Deao—-g b E



00

vk dd
~

'of the base line ; but we should then go to the other end and carry on our
measurements by the shorter distance from that end. Then we may as a
check upon our measurements see what remaining distance is left in the
middle, se¢ the example in Fig. XITI(1). Rectangular offsets can be obtain-
ed either with a Cross Staff or an Optical Square, or whea the offsct is =
quite short, say less than 10 ft, by the method of holding the end of the
tape firmly at the point which is being neasured and revolving the tape
radially until we find the shortest distance from the point to the base line.
We can call these 3 methods the Cross Staff, the Optical Square, and the
Radial methods. The Cross Staff is the worst, because it 1s heavier and
more difficult to move about, and because it cannot be set up firmly in
paved streets, unless elaborate tripod stands, &c., are used. 'The Optical
Square is fairly accurate if carefully nsed. The Radial method is per-
missible only for short lengths. But all the methods depending apon a
right-angle involve three elements :—(1) a distance along the base line;
{2) the length of the offset; and (3) the observer's estimnate of the exact
right angle. Any method of determination which depends upon fewer
elements would be safer. When the street in which such offsets are being
taken is wide 80 that on one or other side of the base: all the offsets exceed

- 20 or more feet, take an auziliary Base Line [such as L M in Fig. X1II (1)]
parallel to the main base and 20 or more feet from it : so, that the offscts
are all shorter by this distance. '

(2) Take upon the base line two points, the distance of which from
the end of the line is easily determinable, preferably taken in round figures
such as lengths of 40, 60, 80 feet. Marking these points as ocentres, we
then measure the actual distance from them to the points under observa-
tion. Then upon the map sheet we plot the position of the two fixed
points on the base line, and from each of these with a compass we describe
arcs for the distances of the required points; the intersections of these arcs
give for each point its correct position Fig. XIII(2). It will be seen that
this method alse requires for each point the measurement of two distances,
but does not require the estimation of a right angle, and the fixation of the
pivot points along the base line is a simple and more accurate operation .
than the determination of the foot of the perpendicular.

But it should be noted that it is not accurate when the point to be
fixed lies close to the base line (se¢ E in the figure}; because the point of
intersection of the arcs is hard to determinpe, and & small error in measure-
ment of the radius makes a large error in the position of the point, see
Fig. X11I. '

Both the above methods require that the measurement should be taken
on the groundsr and then be transferred to the paper by means of a scale
and a pair of compasses, or by direct measurement with the scale. The
most careful men may sometimes make slips in this operation. .

The next method involves no such possibility of error, see Fig. XITI (3).

_ (3) The Plane Table can be set up at any points along the base line,
or indeed at one point on the base line, and then at another point off it.
From these two points with the Sighting Rule the location of all visible .
points can be directly mapped without any measurement at all, except only
of the distance between the P. T. stations, ¢.e., the use of the tape once for
all the points instead of twice for every point, and practically no use of
the scale and compass at all. For this reason if the Plane Table is
correctly used, it is moze accurate.than the other methods, assuming the
same ekill and care in its use as we must assume for optical square, Cross
Staff, or arc-plotting work. Where the points to be observed are not
sharply defined by the corners of houses, &c., the iron rods with little
colored flags upon them set in the ground at the points required are most
convenient, -

(4) Another method is to set up and correctly orient the Plane Table

at a known point. We can then measure, from the point over which the
* gtation marker on thp Table stands, the distance of any required point, and
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can then draw a ray in that direction with the Sighting Rule ; or when the
point is very close we may even sight it' with the edge of the scale and
plot off with the scale.the eguivalent of the measured distance in that
direction. In this way the interior details of narrow courtyards can be
exactly obtained even where there is hardly room to set up the Plane
Table at more than one point.

We may call these four methods, the Perpendicular Offset, the Arb-inter-
section Offset, the Two-Station Plane Table, and the One-Station Plane Table
" method. When carefully dons, there is no practical difference in the accuracy
of any of them, though, theoretically the Two-Station Plahe Table method
is the most accurate. As already stated, the Detail Measurer must ba equally
ready to use any of the four, and which one he will use depenis entirely upon
the conditions on the spot. : _

. 54, But besides the points which can,be seen from the base line, the Sur-
-veyor will often find points which may be called blind points, which can only ba
fixed from a base line by building up another base line behind the obstacle. Now,
for one or two points only this will be extravagant and too laborious. There
are several ways of determining a ‘blind’ point and plotting. it without seeing .
it from the base line. If it is the corner of any quadrilateral building, then if

two sides have already been fixed the remaining two can be fixed by arc-
intersections, and this could be done even though the sides are not exaatly
straight; and once the corner has been determined, intermediate details can be
plotted in without any difficulty, see Fig. XIV., Here the blind points E, F
invisible from the base line having been fixed by intersection froln the points
L, M, and from. L, F'. [see para. 53 (2) above], the minor bends oh the invisible
side LE can be plotted in with the scale and offset scale. When there are a
number of blind pointe behind a whole row of houses, then of course it is bes}
to take a base line or at any rate to fix Plane Table positions round there and
plot the leading, corners, the minor bends being plotted in with the offset-scale.

55. We must be careful however not to assume that the angles at the cor-
ner of every building are right angles. 'When the length of the sides is very small
they may be taken to be right angles and plotted accordingly. But nmiany
_buildings in cities are not at all rectangular. It might not seriously matter so .
far as the mapping of the individual house is concerned, but it would make a
Iot of difference if we were misled into plotting other buildings or streets upon
the position obtained by aSsuming that the house is rectangular. In the
Fig. XV, if the house had been rectangular we should have drawn its sides as
shown in dojs A, B, C, E and then the little lane behind the house would have
been likely to be shown with wrong dimensions.

56. One caution i8 necessary in all offset measurements to points of build-
ings, &oc. Walls are not always vertical and it is a question what particular point
we should tuke. Three illustrations are given in Fig. XVI. In the first we
should be justified in measuring from the exact foot of the wall; in the second
the projection at the foot of the wall is very likely only rublish -and debris, so
that the measurement ought to be tuken from point A; while in the third azain
it would seem right to take it from ths point vertically below the main facs of
the wall. No regard is evar had in City Survey to uppar storays or projesting
baloonies or eaves; the building is plotted as it springs from ths ground i[;
land beyond the base of the wall balongs to the house owner, this will-bs mapped
as open space; but the aerial projections are not evidence of such ownorship.
Even stop3 which proje:t from a building are not mark:1 as built-over, hat
open proparty. 1f thy laa1 o1 which th2y stanl is really the property of tha
hous2 owaer, thon include them in the baundary lin3 of the propsrty; bat if they
‘are only an easemnnt, exclude thom from tha bodadary lins. Whenover we
~ take a measurem2nt from the top of a Hirht®of steps or from a point. above
- ground level in & wall, or asryi3 a ditsh or guttar, or at a plaze where th
‘ground slopss, takd it in-the manar exhibit:d in Fig XVI(II). The plunmet
line held in the hand over the buss line is the same plummst line used for
erecting voertioal masts (para. 43) or for setting up the Plane Tahle trestle
(para. 31). When an offset has to be measured alouz sloping ground so that a
horizontal distance is required and yet the distance is not considemable enough

B6i0—1¢ ’ - '



24 _
to make it worth while calculating the cosine by the tables (ses para. 30) the

same method can be adopted, holding the tape as horizontal as possible in long
or short legs according to the degree of the slape, see Fig, VL

57. The next question that requires consideration is what is & single pro-
perty and what are we to show upon our mapa. Clearly, the house and its own
compound is one property, but two different houses having one common or joint
- compound constitute three properties. Within the limits of each single
property we must distinguish what is built over and what is open, This should
" be determined upon the ‘light-and-air’ principle. If the ground ies paved with
stone but still open to the sky, it is not ‘built-over’; while if the ground ir in
its natural state, but is covered completely by a roof, it is built over. An open
verandah with the upper storey covering it is ‘built-over’ but a platform or ota
projecting beyond the line of the roof or upper storey is open and not built-over.
In the District Muniocipal Act, III of 1901, Sec. 3 (TLdeﬁnes buildings as includ-
ing doorstep and fixed platform, but this is for other objects. The building
should of course be reasonably permanent. A wedding Mandap of cloth or
thatch is certainly not a built-over area; neither is a temporary sun screen put
up over s street stall or to shelter an animal from the™ sun, if it is pot walled
round. But where temporary ends and permanent begins is a matter as to which
no rule could possibly be laid down; the Surveyor must look at the structure
and form his own opinion after making reasonable enquiry of the occupant.
It may, perhaps, be said that tke general tendency in Indian cities is that
when a temporary. siructure is put up, ‘it is soon converted into a more
pubstantial pne, and this in turn soon becomes practically permanent until

" . some complete change .of fortune compels the owner to abandon it, or it

becomes destroyed by white-ants or decay and he has no means to re-erect it
Therefore, the tendency should be to regard structures as permoanent when there
is real room for doubt. Huts present peculiar difficulty. Are we to show
them as pesmanent buildings or not ¢ They are usually so transient and liable
at any time to be removed or reconstructed that it seems waste of time to map.
them with the same accuracy as solid structures. Where a plot of ‘ground
whether public or privately owned is devoted to huts, the occupants of which
are not the owners of the land but pay a small rent and simply squat there on
sufferance, then it seems better to-treat the whole plat of land as one property
and simply indicate the huts by dotted squares showing the number of huts and
their approximate position, but ‘not measured in ‘detail. The word “hats”
might be printed across the whole space, and one Sanad given fto the owner

. - for the land. Where, however, the hut owner is also the owner of the land or

its long term lessee, each such huf plot must be mapped and a Banad sepa-
rately given, and the dimensions of the hut correctly shown. The Munici-
ality require to know the location of these huts for sanitary control, but
usually from-their very nature they are not intended to be permanent and
- would be removed at onde, if it were desired to erect more substantial buildings.

58. The law requires us to give a SBanad for each “building site separately
held:” thaf is noé the same thing as separately owned. One man may own the
sites of 5 or 6 houses and he may live ih one house himself and let the others
to other people. Clearly here each of the houses is separately held (because a
" ‘holder’ includes a tenant), and 5 Sanads will be issued. They will however all
be in the name of the owner (see para. 138) and issued to him. Therefore, the
Burveyor must map each house separately. But this applies to the ground floor
~ ‘only. If the owner lives in the ground floor and Bas sold or leased in perpetuity

the upper floors, although the upper structures are different properties (for pur-
“poses of Municipal taxation, perhaps) they are not bduilding sites, and we do
not map the city in vertical section but horizontally, and therefore we map the
ground floor only. But see p. 59. Between houses separately held there often are
passages or alleys or streets through which the occupants of the houses must
pass, and which must be open for the public to go in and out in order to cali at
the houses.” For instance the postman or the policeman or suppliers of domestic
provisions must be permitted fo approach the house by these. ways. Although
such passages may be originally or at present owned by the owner of the houses
still they are *“ private streets ” and the Municipality and the occupants of the
‘houses can intervene and veto any attempt to block up or build over
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these passages which under the Easements Act soon become ‘public’.
Such private _streets, however . large or however small, should not be
“included as part of the properties, but mapped ss part of the streets, but
_the fact that it does not appear to be public. street will be indicated by the
- Burveyor drawing s (dotted) line across the junction with the public sireet.
Of gourse, the final decision about such matters is for the Enquiry Officer; if
the Surveyor makes a mistake, that will afterwards be set right. But he .
should not make mistakes wilfully or carelessly. In each property the
built-over portion is indicated by rough hatching with the pencil or pen. In the
‘maps traced for printing, this will be done more neatly. The original maps
“will just indicate the building sufficiently to prevent the tracer making
‘mistakes. When the built-over portion is not the whole property the boundary
between built and unbuilt is shown by a light line, while the boundary of the
property itself is a heavy line. When a property is enclosed by & wall if it is &
house, it is simply shown as bailt-over, but if the enclosure is an dpen space
like va garden, then a second line is drawn less heavily inside the boundary.
Fences or hedges are marked by a single crossed line. The boundary for legal
purposes of the City Sunvey is the exterior face of the enclosing wall or hedge -
of the house, garden, &o. Where there is no wall but only perhaps a fence or
& ridge, or nothing at all, to determine thé boundary of an open space a
gingle firm line will be drawn. Between houses the wall is sometimes the
property of one house, sometimes common to both, and sometimes there are
two walls touching one another, each belonging to its own house. Theso are
show in Fig. X ViL. : e

59. These signs are not made to show the thickness of the wall: A wall
8 feet thick would be & very considarable width on a 25 feet map, but the double
lines are indications of ownership’ and signalise that there is & wall. Doors
which open on to public or private streets or jointly-owned spaces are evidence
. of a right, and must be shown. Where a door opens only on to lanfl privately
owned by the householder as along the line P'Q in Fig, XVII there is no parti-
oular right, and he does not claim easements against himself ; therefore, such
doors ere not shown. Nor are any internal doors or the divisions of the house
into rooms, nor do we show any windows or balconies. Itis frue that these
onstitute easements, but they are not easements upor the ground level, and they
are not ordinarily shown in City Survey. But it is enfirely unnecessary to
‘measure the precise position of the door in the wall or its width. Muoch labour
might be 80 wasted. All that we require to know is that & door does give access -
to the house on that side, Therefore; the Surveyor should measure the full
length of the side of the house and plot- that, and then should place the sign
_indicating & door &b its approximate positidn in’ the gide by eye-measurement.
‘When the whole side or a great part of the side of the house is an open, buf
roofed over, verandah or platform from which access is had to the street or
open epaoce at almost sy point, the whole side of the house will be marked
with the symbol for & door ; but when the side consists of a platform or ‘otla’
open to the sky, it is sufficient to show that open space, because the house owner’
‘can plainly have access to the open space from his house, and from the open
space inoluded in this property it is obvious that there must be further access
. to the next open space beyonad if it is not walled in. 'We follow the same prinai-
ples in the case of steps, though here we shall indicate by measurement the
oxtent to whioch the steps projeot into the street, as this is often an important
source of dispute, Figure XVII shows houses with ordinary doors opening on
%o streets and on to open spaces and with open verandahs and roofed verandahs
giving acoess to street with steps Which are only easements, and steps which are
Enva.toly owned and an external flight of stairs reaching to the upper floor, and
* houres of 1, 3, and 3 etoreys (indicated by Roman numerals), and with common
walls, double walls, and walls singly owned, and walled and unwalled open
spaoear:.ynd open spaces distinguished from built-over spaces within the same
property. '

60. Inaddition to these details, the Surveyors may be also instruoted to
mark wells, privies and tanks in private land, public lamp posts, water hydrants
tramways, pqst_boxes, &o., &o., a8 may be necessary in eack particular survey:-
‘Within the limits of & property all built-over structures will be exactly shown,
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but open pavements, paths or patches of cultivation or garden and flower beds
or paving around wells aid. the like will not be measured or mapped. But any
tomb or architectural or historical remains or anything of that sort which the
Barveyor notices, he should map, and if in doubt, will ask for instructions.

-

61. What is the Survayor to do when he comes to a disputed space or s

Elot of land for which nobody can give him any information or explain how the
oundaries run ? It is not his duty to judge and decide disputes. But if A
and B point out different boundaries, he should mark out and map the boundary
ad shown by each of them, and should write a wside note saying * Boundary
claimed by A, ” “ Boundary olaimed by B, " and if he puts a mark to attract
attention, it is quite certain that the E. O. will not overlook it. When he can-
not decide if a street is private or no$, or is a street at all, he will map it
aoccording fo his judgment with & note either written in the map or in his
pocket book, which will be sent in the form of a statement of doubtful points
with the finished map o the E. O. indicating the nature of the doubt. .Jf no
information could be obtained at all, he must leave the space undefined, but
sketch pencil dots across somewhere about where he thinks the division goes.
. 1. O will then enquire and if hefinds there is no boundary, he will either lny down
some arbitrary boundary or will absorb the space in the adjacent. property or
open space. When he comes to the boundary which the Collector has notified .
“as the town-site boundary under section 126, the Surveyor will mark that
very plainly on his map, since his measurements will not go beyond it,” except
possibly for the purpose of indicating the direction in whicha street or Igilway
or somethimg like that continues. No properties beyond the boundary will be
mapped in detail. In addition to this boundary there will also probably be the
origiral old boundary of the Gaothan, dividing it from the fields which originally
were treated as agricultural by the Revenue Survey ; this boundary also will be
marked wherever it is ascertainable. There are sometimes points at which it
‘cannot with precision be determined. Here he will dot it to join across to the
determined portions. If the location of the boundary has any fiscal importance,
"E. 0. will endeavour to fix it with more precision. ' If several Revenue
villages come within the C. T. 8. area, the boundary between these villages will

- also be indicated by a distinctive line. Frequently this sort of boundary will
.- be found to run right through the middle of houses. When the City Survey
ares unavoidably includes some agricultural lands, although the City Survey
~law does not apply and though no Sanads can be given, still the limits of in-
“dividual holdings (which can usually be easily plotted with the Plane Table)
will be shown if the block is quite small ; but if it is extensive it will be best to
leave it blank and mark it ‘“ Revenue Survey Area.” It is wvery likely that
such areas will in futare be built ovér. But if so, they will probably first be
laid out in proper streets and roads, the area of which becomes public read,
and the boundaries of the building sites which the Collector sanctions are
likely to be quite different from the crooked and irregular boundaries of
agricultural plots. Jt is, therefore, entirely a waste of time to map such
boundaries until the area has been laid out. But in those places where
- maps of agricultural holdings under the Record of Rights Act have nof
been prepared, here it’is desirable that the City Surveyor should fill in these

* details, and instead of charging for Sanads,-fees should be levied under
Section 135-G, L. R. C., a formal order being given by the Collector to the City
Surveyors to prepare the maps under that section. Even so these maps will
not rank as C. T. 8. maps, but the boundaries -may be useful for development
purposes in the absenge of any ofher satisfactory cadastral map: and will pro-
bably rank as boundaries previously fixed for the purpose of Section 119,

clause 2, L. R. C. -

62. We cannobt map the whole city in detail on a single sheet. It is,
therefore, necessary to decide how to divide the sheets. ‘T'here are two methods
"which have hitherto been followed, which may be called the ‘ Bquare’ Method
_and the ‘ Traverse’ Method. Let us consider them in detail with their defects.,

63. By the ‘Square’ Method we take the 200 ft. skeleton Traverse map of the
whole city, and then divide it into squares or rectangles of uniform size, making
the divisions down the LL lines. The advantages of this method are that we

‘can at once and without difficulty fix how many sheets there will be and we can
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- work out the most suitable size and shape. If the city is much longer North to
South than Bast to West, then we might make the sheet 36 inches North to
Bouth and 24 inches East to West. If we find that the whéle eity would be con-
tained by 5 sheets 24 inches wide, then also we could choose 4. sheets 30 inches
wide. We need not be worried by the fact that the LL lines cuf through important
buildings or streets’; and also we shall know that the gross area covered by
each sheet is calculable with instantaneous facility, since the number of 1 inch
gquares is known. But the disadvantage of this method is that it adopts sheet
boundaries which cut through buildings and which often go across principal
streets in an awkward diagonal way. And whenever there is need of inspecting
buildings near the boundary of the sheet we should be obliged to take both
sheets. This difficulty would become much greater when we got close to the
corner of the sheet. By trying -this method in Bombay City it was sometimes

. found that portions of the same house came into 4 different sheets. The grave
inconvenience of this is obvious. ”

64. The ‘ Traversa’ Method is to take one or more whole traverses, ..,
secondary traverses, and map, upon .one sheet of the -size adopted for the city,
only so many complete traverses as would fall upon that sheet. The traverse
stations and legs are drawn and form the boundary of the detail mapping. - This
method it will be seen does not enable one to economise in map sheets. It
probably requires 50 per cent.-more sheets than the Square Method, since each
sheet will not be filled to its margin but will leave substantial blank spaces out~
sige the traverses. Butb the chief defect is that since we are obliged to Iay the
legs of our traverses down the streets, every principal street is diwded by a sheet
boundary, and here toco we should require two maps whenever we have to deal
with any question involving the houses on both sides of the street, such as road
widening, encroachments, and so on. It is true that we can meet this difficulty
when we come to the tracing stage by copying the other side of the street from
the other map. We may, therefore, say that there is not much to choose
between the Square Method and the Traverse Method, exzoept only in the
matter of paper which after all is not very important. But since the sheets are
finally to be all united into a general map, the reduction in numbeir of sheets,
and the extreme facility of joining along the LL lines is much to the advantage
of the Square Method. : '

« 65. But another consideration must not be neglected. Afier finishing our
Detail Survey we want to number the houses in the city. This numbering is
for public use a8 well as.for the mere Fiscal and Legal purposes of our Property
Reégister. It is very desirable that the numbering should be useful for the Post
O#fljce, the Municipality, the Census, the Police, and ¥arious other interests, and
- for the public generally. Now for public and Posta} purposes it is highly in-
convenient to have the houses and shops on opposite sides of the same street
differently numbered.” The numbering in cities which is most popular is that
which runs straight up and down streets ; and when there is to be a division bet-
ween one set of numbers and another the dividing line runs along the back cf the
houses rather than down the middle of the streats. Again*the houses in Indian
eities are frequently so arranged that out of one block of buildings several have
doors opening on to one street, while the rest open on to another street, such as
an inner private street. Therefore in numbering, we must follow the streets and
we must carefully notice upon which street the frent doors of the houses open.
We shall print in our C. T. S. maps, the names of all principal streets. The
numbers we shall give to the houses will run, therefore, continuously through
several sheets at least. Usually we shall divide the city into sections such as
the Camp, the Railway Quarter, the Fort, the Shanwar Peth, and so on, follow-
ing the traditional divisions as nearly as we can. Therefore, no single map
sheet (whether Square or Traverse) is at all likely to coincide with one quarter
or section of the city ; and the numbers, therefore, must run without reference
to the individual map sheet. The best method of numbering will be when all the
:original gheets are finished to lay them together on the floor and first determine

' the boundary between, say, .the Fort and the Bazaar, and draw that with blue
pencil running along the backs of houses, and not down the centre of the big
streets Having drawn the periphery of the Fort, we then proceed to number
the houses throughout its extent in due ,sequence, not with a fresh number for
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each street, but if there are 850 properties in, the Fort area, thep we start from
No. 1 up to 850, so that the houses in Willingdon Street run, let us say, from
431 to 476, and then 477 is the first house in an adjacent street, and so on.
‘We shall have a little more to say about numbering hereafter, but it is necessary
to refer to the question here in order to determine the best method of dividing
up the detail maps. ' . .

66. 1t will be seen that we have arrived at the independent conclusion that
the numbering cannot and ought not strictly to follow the mapping sheets.
Therefore, we can leave out of account the question of numbering in fixing our
sheet boundaries. After considering the various difficulties and disadvantages,
one is forced to the conclusion that the best system is a ‘square’ system, accord-
ing to the LL lines so modified as to avoid almost all intersection of single proper-
ties. We then take one map sheet for one rectangle, but we allow on two
pides (say East and South) a margin of 2 inches extra, i.e., suppose we want to
bave a map 24'x 30" we should actually take 26 x 32" so that on two of the
four sides there may be at least 2 inches duly ruled in squares and available
beyond the strict margin .of the square. Now the Detail Surveyor, when he
comes near the boundary of his sheet, will find that some houses commence
inside his boundary, but run beyond. Onthe North and West of his sheet he
will not map such houses, but on the East and South he will, continuing them
over into the 2 inch margin. Most of-them will be finished off within that
margin. There will be a very few which will again go beyond that: ‘.., on the
scale of 25 {t., those intersected properties which stretch more than 50 f.
beyond the boyndary of the sheet. As t0 these, he will take instructions whether
(1) he should go still farther and complete them or (2) when only a small piece
is in his sheet and the bulk is in the adjacent sheet, he should leave themn to the
next sheet sarveyor, or (3) whether he should carry them to a suitable dividing
point only., At any rate, there will be very few houses or properties [only
those of class (3)] divided by the sheet boundary and none which are out into
3 or 4 pieces at the corners of the sheet. It will' be found that some principal
streots still fall partly in one sheet and partly in another, they will be divided
transversely and not longitudinally as in the Traverse Method. There is no
device by which a city can be divided without some such inconvenience.
There will be some instances in which it will be desirable in the printed maps to
shift the boundary of the sheet 3 or 4 inches to the east or to the north or other-
wise, so that the whole of an important street may fall into one sheet. When
a1l the original sheets have been finished and before tracing begips, a scrutiny of

“this sort should be applied to them all in order to see whether any alteration in
the boundary will give more convenient divisions. If it is found that it will be
B0, then the new boundary can be painted across the original sheets and (in the
tracing) the revised sheet limits will be followed. It is quite easy to trace part
of the final map from one original sheet end a part from. another," becanse we
always have the LL lines as an infallible guide in joining.

67. On the East and South border of sheet A (see Fig. X VIII) the Surveyor
will, therefore, carry on and complete the few houses which run beyond the
boundery. The Surveyor who is doing the adjacent sheet B will know which
houses have been fully plotted in the other sheet A (because they go also beyond
his boundary), and in his sheet will only do those which did not commence in
sheet A but fall entirely in his own sheet like house 27 in the Fig. Through-
out the sheets, the East and SBouth boundaries take precedence over the
'West and North of the adjacent sheet. For further details see Fig. XVIIIL

68. Let us next consider the question how many of his measurements or
working methods should the Detail Surveyor show on his original sheets. This
is intimately connected with the questiom of tests and area calculations, and
Sanads. In order to test this work, is it esgential that the a¢tual length of each
portion of the base and each offset or radius in feet and inches should be written
down? Also do we require these measurements for issuing the Sanads ? The old

“method of survey was to write down the measurements of all the sides of each -
house as well as the offsets separately in a roogh field book, and from this
rough field book subsequently to plot the map. This involved much plotting
work in office and other drawbacks we need not now consider, but it enabled us
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to write in the Sanads the dimensions of each side of each property- But we
now propose to give as the Sanad maps portions of the prinied maps cut qub
and affixed to the Sanad Form. Plainly this will prevent any discrépancy or
error of copying, and since we shall print the scale npon the Sanad, any person
who knows how fo use a scale can apply it fo the Sanad map and ascertain the
dimensions within 6 inches. - But this does not entirely satisfy illiterate or un-.
instructed persons, and when we are able to do so, it will be advantageous to
write on the Sanad Map some of the main dimensions. If this can be done for
2 out of the 4 sides of an ordinary property-it will be quite sufficient.

69. Now for testing, it is not necessary to write down any offset lengths at
all. The Testing Officer is not likely to get the same measurement as the
. Burveyor, but a difference from 1 to 3 inches is to be expectéd. Buat this differ-

. ence will be too small to be detected on the detail map. Therefore if the measure-
ment taken by the Testing Officer when applied by scale to the plotted map does
not give a perceptible difference, the work is quite sufficiently ascurate.. There-
fore, for the purpose of test there is no need of writing any measurements down ;
but to assist his memory or in case of need of rechecking part of the work, and
to give some materials for writing actual dimensions into Sanads, the Surveyor
should write down the lengths of the sides of honses or other boundaries of
properties when he actually meussures them, and also the lengths of some of the
leading offsets and such dimensions as the width of ateps or gutters which are
likely to be disputed and where it is not easy to plot with so great accuracy as
might be desired. A step projecting on to a street ought not to be allowed to
be doubtful even for a matter of 3 inches which is too small to plot on any map,
and therefore it is advantageous to wtite down on the original map such dimen-
sions, Buf it is most important that the map should not be crowded up with *
superfluous figures. Certainly not more than 2 or 3 figures for each ordinary
roperty should be written down. In area caloulation (para. 78) it will save
gmch time if the sides of some of the rectangles are so recorded.. The scale
~will be needed only for the remainder. The working lines such as the compass
arcs and P. T. rays and offsets should be cleaned off almost as soon as they
have been drawn, and the point required has been fixed. When the day’s work
has been finished, those parts of it which are sufficiently complete should be inked
and the dimensions which it is desired to preserve should be inked, and other
pencil marks and unnecessary particulars should be cleaned off with the rubber.
g‘lhii inki:l&g must alway® be done with good waterproof ink, whether it be
ack or red. .

70. The method of testing will be.to examine the work in the street while
it is going on. . A Head Surveyor can visit the work of at least 3 men per day.
He will re-check some of the offsets or rays lately taken. He will measure the
sides of houses and seé that they agree with the plotted dimensions. If the
base line has been taken up, he can relay it and check some leading offsets, but
ordinarily he should not waste time in this way, but should test the work which
1s just going on, 5o that there will be no necessity to go back to other streets.
Not only should he test the measurement work and see that the Surveyor is
observing proper methods, but he should see that all his implements are there
and in good-order and that he is using proper judgment in distinguishing open
from buili-over spaces and that he is keeping notes of disputes and doubtful
points for E. O. to settle. Also he should see that what appear to be private
streets or publio streets are not being measured or mapped as private property
occupied by individuals. The Testing Officer should then sign the sheet and put
the dute and fact that he has tested it. There should be 3 or 4 test endorse-
ments on each sheet before it is finished. :

. . . - - .
. 11. Tthas been laid down that we mnst be able to distinguish with certainty
in 3 C. T. 8. map any distance exceeding 6 inches, Therefore, we cannot adopt
a smaller scale than 50 ft. to the inch; because that would make 6 inches only
1/100th part of an inch which is almost oo small tobe drawn. The scale we
should use must lie between 40 and 20 {t. to the inch. ' Indeed, 25 ft. is a very fair
scale for the minute internal details of our cities. 40 ft. was used in Bombay
City where on the whole streets and properties’ are a little larger than in
Mofussil cities, 20 or 25 is the best scale for cities with very small houses and
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by-ways, and 40 ft. would be suitable in more open places, such as Dhulia.
33 ft. is a scale which has often been used in the past, but is very inconvenient,
particularly as we cannot now easily get scales divided into 33 parts. With a
scale of 25 ft, one square contains 625 sq. ft., #o that 70 squares go to the acre
(43,560 sq. f4). At 40 ft. we get’ 1,600, 8q. ft. to ‘the square and about
27 sjuares to the acre. But we canznot prescribe & fixed number of squares or a
fixed number of acres to be mapped in a given time. It depends obviously
upon the density of the work. If we divide the number of, properties by the
number of squares they contain, we get what may be called the ‘factor of den-
pity ' ; e.g., if 9 properties cover 24 squares, the factor is "375. Density factors
of 2 at 25 ft. and 4 at 40 ft. to the inch mean great density, and would indicate
that the scale of 40 ft. at any rate was too small. The best way of deter-
mining & proper output for the Surveyors ig to fix a sliding scale (such as is
given in the margin: though we have not yet got enough data to lay down the
‘ scale with confidence) of squares deereasing

wsae, 88 the density increases.. Each Surveyor
should state in his diary the number of

Wsenia.

|
— e
No.of | o of{ puyy, Proper {Sqmru-. squares and the number of separate proper-

Density. Properiies. [squares. . K
: — 'y ties mapped. We should not consider the
s u LRI & output of one day by itself, since sometimes
1 0 w | I almost the whole day may be occupied in
oo W e & 8  laying base lines or such work as prepures
® 7 LI for the next day’s mapping, but we must
4 o B | e | v | ® gonsider the figurés for the month of abbut
8 & '’ | 24 or 25 working days. When a property
e 5 ®» ;% 1T | M govers alarge aren it takes longer to mea-
o 8 ! - pure than a small property, but it does not
4 6 %o @ ¢ , ¥  take twice as long as two properties in
R 8 80 ® | & | ®  the same area, nor four times as long as
105 G | = ’ four properties. Therefore the reduction
185 4 @, 4 $§ | 1 in the output of squares will not be in
@ | 8 | ® , B { ¢ | 8 girict proportion to the increase of density.
% 2 w ‘ 1 % ; % In Bombay City for the whole of the

A Burvey, the average output was about 24

squares per day at the scale of 40 ft. (60 squares at 25 ft.), or ‘88 acres per
man per day for the whole area of 12,645 acres, but the general density was
not high. The Burveyors were of the class of village officers, but brought
from Northern India. “The scale for any one place should be fixed and adjusted
from time to time with 8. L. R.’s approval by the officer in chirge, so that
slack work may be noted and good output should always be rewarded by a,

« bonus when the scale is exceeded. At 25 scale, 5§ properties (16 squares) with
a densil;yr of ‘33 (and more or less according to the sliding scale), and a bonus of
4 annas for each property in excess of this standard is being now tried. Such
-difficulties as heavy traffic and argumentative householders and much internal
measurement and sloping ground must be allowed for by slight reductions, and
confrary conditions by slight enhancements.

72. The system prescribed in this Manual requires practically no recess or
office work for the. Surveyors. Their work can go on all the year. During -
heavy rain or excessive heat, a greater proportion of office work must be found
for them, and leave—casual or privilege or otherwise—shogld be given in the
hottest months or in the height of the monsoon. Writing up Registers, area
calculations in arrear, imserting names of streets and buildings, or the tracing

.of fifiished sheets (if allowed to be done locally) may be taken up on days when
out-door work is reduced or cannot be done. Ordinarily, work should be done
from early morning till about 10 a.m., then an interval for meals and rest;
then again office work from 2 or 2-30 to 4 or 4-30 according to scason ; and
then again field work till sunset. When working out of doors, the Table on
which the map is mounted should stand in the shade when possible, and when
the sun is hot a large umbrella should be provided. ’

73. Labour,—Stones for the Theodolite work should be set up by contract
(and the observations should not be taken till after they have been put down).
When Chain and Cross‘Sta,ﬁda.nd bamboos are used a8 the implements, a large
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number of men are needed. Every bamboo must be separately held up, and a
chain is heavier than a tape. But with the equipment described in this Manual,’
Theodolite flags stand by themselves in tripods ; flags marking property limits
are driven into the ground and stand alone ; the tape requires only one man or .
" boy at the other end. A man to darry the Theodolite or the Plane Table and map

and another to carry rods” ahid other equipment ought to be enough labour for

any Surveyor. For such trifles us holding the end of & tape or string, often

bystanders or houscholders can be found in the etreet, quite willing to help.

Such assistance should be -encburaged, as the people must understand that the

less ‘the operations cost the less *survey fees will be levied. It is always desira-

ble that each Surveyor  should have one permanent labourer or pean working-
always with him on a monthly wage, who can learn his methods and require-
ments, and 8o save much of the time and trouble involved if men are constantly
* changed. -

74  Entrance inta houses.—The law is contained in Sec. 200 L. Re C.and -
requires that a notice should be served not less than 7 days before entry, and -
that due regard should be paid to social and religious prejudices. After such
notice and provided such regard is paid (i.e., by not insisting upon the entry
of & man of low caste into the kitchen or God-room of a higher caste, and so gn)
then any resistende to such entry becomes a punishable ‘offence. - Small printed
potices should be prepared intimating that it may be necessary to enter the
house to which it 1s affixed for the purposes of the City Survey on or aftera °
date not less than 7 days ahead. Buch notices can be affixed to the doors or
walls, which will constitute sufficient service, unless the occupants of the house
accept delivery; see Sec. 191. Ordinarily, no unressonable objections are
raised by the people, but where obstruction is anticipated, as for instance where
. Parda is strictly observed, there may be some difficulty, and the notices must

be carefully served. X

76. In what circumstances is entry necessary # In many old surveys, a
very objectionable practice was followed under which the Measurers entered into
every house in order to take ite internal diménsions, on the plea that unless
they did so they could not determine whether or not there was a small bend
in the ibner walls. - We have even seen people required to move their furniture
out in order to allow a stupid Measurer to measure a distance along a wall
which could just as well have been measured across: the middle of the room.
Such practices, it need hardly be said, would be extremely unpopular and must
_not be allowed. Take the instance in Fig. XTX. All the external measure-
ments of houses A, B, C, D having been taken, it might be assumed that the
point O where the four meet can be determined by simply drawing straight
lines acrofis, but actually the internal arrangement may be as shown in the
second part (b). Here obviously thiz could only be determined by entering

one of the four houses and examining the length of the central wall. In taking
~such & measurement internally, the Measurer must remember that the -
approximate thickness of the wall must be added. The distance ON internally
may be 10 ft., while MS externally is 13 ft,, but if the walls are 18.in. thick,
this is quite in agreement. It would be difficult to obtain the distancer NO
.in the houses A or B if theré were a oross wall as shown. . But the Measurer
ghould find one of the four houses which it is convenient to enter, and where
the measurement can be satisfactorily taken. When determined in any ome -
house, that is enough for the .four. It is generally gufficient to judge by the
_eye, looking in through the open doors, whether the walls internally run
straight; also occupants may be asked, but when no satisfactory information .
-can be got and when the straightness is not obvious or whenon looking into house
-G itis plain that there is & substantial bend in the wall between O and R,
then entry must be made, and this boundary must be examined and plotted
- from the inside. Of trifling disorepancies of only & foot or so like OR in Fig (a)
it will be best to take no notice. Often they are due only to the care-
lessness and inaoccuracy of building operations. Many internal walls are not
absolutely straight, but this i3 accidental and not intentional. When however
the difference is important,. there is no way of avoiding a certain amount of
" Inquisitive entrance. In the second figure itis obvious that very wrong
results would be obtained if we had just drawn straight.lines across and
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assumed that the houses were all simple rectangles. Allowing for the thickness -
if the walls, it will usually be sufficient to measure one house of the sct.

76, _A device that is possible in some towns (e.g., in Bazalkot it was em-
ployed) is to go upon the flat roof by means of a ladder and then mensure the
- lengths of these internal walls from above where there are no obstacles or furni-
ture When these measurements have been taken and plotted (carefully exclud-
ing eaves and projections) it must also be enyuired in such cases which of the
walls are common to the two Rouses and which of them are the separato property
of one house only In Ranibennur houses were evenfound which had no external
walls at all, but were entirely buried and enclosed in other houses through
which the only access was obtained. See also 322 and 323 in Fig. XX(E).'
In such cases of course it would then be indispensable for the Mensurer to
enter and take measurements insido the block until he had successfully plotted
the buried house. Internal measurements need pot be written on the map,
except in the cases where they have disclosed important irregulurities of
shape. The plotting itself gives the dimensions adequately, and a good painter
would scorn to be required to write “ This is a cow ™ under his picture of the
animal. . o

, Fig. XX(a) is & reproduction of part of the map of Shikarpur City. In
this city, the edensity of buildings seems to be greater thlin anywhere else.
Not only is about 90 per cent. of the total area built over but rnany houses are
80 deeply buried among other houses that it is quite impossible to plot them
without internal measurement, allowing also for the. thickness of the walls,
which is apt to vary even along the side of a single house. Not only is the
ground floor densely ¢rowded, but in many places houses are built wholly or
partly over other houses. In such cases, of course we can map the ground
plan only ; the right of having a house resting upon a second house is an ense-
ment; which should be noted as belonging to the upper house. The points
marked A in the Figure could never have been plotted correctly without
internal measurement. In such circumstances, of course, lund values are very
hizh on account of the excessiye congestion,”and Survey cannot possibly be
done cheaply, since no labor-saving methods are practicable.

In Fig. XX(b) a photograph of some of these congested blocks is given fo
illustrate what City Survey sometimes has to face. "

77. When the field work has been completed for a part of a sheet and it has
been inked up with wafer proof ink, the next business is to take out the areas
and then to number the properties. In the first place, the running number for
the sheet should be given in any order the Measurer chooses to adopt, taking
care that houses which are not to be mapped in his sheet (vide para. {0) are left
to be numbered in the other sheet : if they are divided for mapping then they
should be numbered in the sheet which contains the greater part.

78. Areas.—The area of an individual plot i quite easy to obtain. A great
number of city plots are rectangular or rectangular with some slight projection
on one or more sides. Here the rectangle can be measured rapidly and exactly
'wilh an ordinary secale applied to its sides, and when there is a projection
(which is also commonly rectangular) that also can be measured directly
without difficulty. When the plot is not rectangular, we must then use the
scale and offset scale. The offset scale is so constructed that it can readily
be moved up and down the face of the prineipal scale and so enable us rapidly
to smeasure a diagomal with the muin scale and its offset with the swmall scale,
without being obliged to rule the base line or offsefs on the paper, see I"ig. XXI.
With a little practice with these instruments areas cambe taken out just as
quickly as with the area square.and with greater accuracy. When, thereforerwe
can divide our property into more or less perfeet rectangles we should scale their
sides and write down the product as the area, adding projections, &c. When
the plot is not rectangular, then divide it into as many irregular quadrilaterals
and triangles as necessary, and then measure the dingpna;und olisets of each
guadrilateral and the base and vertical- height of each frinngle with the two
scales. ' . , X _ -
 The areas of large irregulas plots and open spaces can best ‘be obtained by
the arei-square, as now specially printed at the Phototinco oftice. A test of
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" the relative speed and efficiency of the three methods of area calculation of
various kinds of plots by area-square, area-comb, and by offset (waslewar)
calculation, was made in 1917. The result showed that while the area ascer-
tained by offsets was most accurate, the difference between it and LI%: arese
square calculation was too small to be worth the sacrifice of time. Are

is less accurate. -

Now of plota tested; Average N:e:l plota calcnlated
) B Bqnato. Comb. Offvete,
N. Dl 152 T 10% s b 8*
c.D 133 .| 15 10 ) .
6. D, 180 . 203 20 3}

The offset work must have been done very slowly and clumsily; quick and
practised workers would not require nearly 15 to 20 minates for an average
plot. Simple rectangular plota would take only a few minutes each. Foru
Surveyor calculating his own areas daily, it does not require 4 hour extra.

Thus we obtain the area of each occupied plot (see sample in Fig. XXT).
I§ then remains to find the area of the streets and open spaces not included in
. any plot or property. We might here take out the areas with the area
square or the offset soale and add them all up, but since we have caloulated the
area of each plot and there must be minor errors of & few square feet in almost
every plot, it is no use trying to take out the public and private street areas for
the whole eity with very great accuracy. It will be best after ascertaining the
area of all the properties on one sheet (and making allowance for those portions of
houses which project beyond the sheet) to find the net fotal area of occupied or
enolosed pyoperties on that sheet. Then since we know the number of square
inches on the sheet, we know its tofal area, and if some portion of the rectan-
gular sheet is outside the City Survey limit, then we can easily count the
number of squares shown outside, and write down the “ net area under detail
mapping ” on the sheet. Deducting from that the total oceupied and enclosed
properties, the remainder must be the total area of streets and open spaces.
Some of the more important open spaces may be separately extracted and
added ; and since private streets are separated from the main roads the area of
private street may be found separately from the area of public street.

79. When we have added up the results of all the sheets we get the gross
area of the whole city. And then to avoid serious errors we may independently
find out the area of the whole city in this way :—We made the Great Traverse
- more or less closely round the periphery of the area of the City Survey.
Sometimes this traverse went inside the boundaries and sometimes it went
outside and the whole was then plotted on a map at 200 ft. Now, we can
without ditficulty find the areas of the portions of the C T. 8. area which run
outside the Great Traverse and the blank aress where the Great Traverse is
outside the C. T, S. boundary, and by adding or subtracting these areas to the
area oontained within the Great Traverse we get the “ gross area within the

‘C.'T. 8. limits.” All that we then require is to know the ares within the
Great Traverse. i

80. Now it is quite easy to find the area  enclosed by any traverse when
once ita co-ordinates have been worked out. Take the simple illustration of the
traverss A B C D in Fig. XXII. Draw the meridian OPQR, the sero North-
South line from which the East-Waest ordinates of ABCD are measured. From
ABCand D draw the perpendiculars to the meridian at OPRQ. Now it is clea¥
that the area enclosed by ABCD consists of the two quadrilaterals OABP, PBCR,
less the other two quadrilaterals RCDQ, QDAO. We may speak of these
a8 the quadrilaterals upon AB, BC, CD and DA. It will be observed thab we

B 600~3 | -
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add together the areas upon the two traverse legs which run from North to
Bouth (z.e., AB, BC) and then subtract those which run the other way (i.e., CD,
DA). It only remains to consider how we get the area of the quadrilateral upon
the traverse leg AB. Plainly this is got by muitiplying OP by the mean
betweeh OA and PB, or we may say 3 (OA+PB). But OP is the difference be-
tween the south co-ordinate of A and the south co-ordinate of B ; while QA is the
east co-ordinate of A and PB is the east co-ordinate of B. If, therefore,we add
to the Traverse Book form, p. 8;three more columns (1) for the difference between
the north-south ¢o-ordinates at the extremities of each leg, (2) for half the sum of
their east-west co-ordinates, we can then in & third column write down as pro-
duct (3) the area of the quadrilateral upon that leg, with its proper sign + or—.
If we call those which are to be added, or the south legs, * plus”’, while the others
or north-going legs are called *“ minus ”, then the algebraic sum of these areas
gives us the exact mathematical area included within the traverse ABCD.

Now this is equally true if the traverse has 50 legs, The formula is :--Let g
be the L co-ordinate of ‘a station, and & the 3™ co-ordinate of the last
station. When the co-ordinate is South, call it ~N, and when West ~E. Then the
area of the quadrilateral upon each leg is 3 (N — N’) (E + E), and will be positive

or negative according to the signs of these quantities : the aggregute algebraio
sum of the areas is the area of the whole Traverse.

81. Having ascertained the gross ares and the area as made up in dotail bit |
by bit from the sheets, we can then compare the two without expecting exact
agreement, but expecting an agreement within such percentaoge as will show
that we have not made grave errors in the calculation. The gross area within
C. T. 8. limits should be carefully preserved, as it is very likely to differ from
that previously obtained in the cadastral surveys, and should be substituted
for it in the Land Records. We have also got the individual area of each

. property. ’

82. The next step will be to make a list of all the properties in each sheet,
in the rough order of the running npumbers which have been given by the
Measurer : indeed the Measurer should be required to write up the first four
columns of the Enquiry Register. These columns are :—

1 ' Current or Chalta No. in the sheet.
2  Old Municipal or Street or Revenue No., if any.
5. Area.

4. Supposed name of holder as in Municipal Records, or otherwise.

83. There should be a separate portion or volume of the Register for each
“sheet. It will be understood clearly that the Measurer is in no way to attempt
to do the duty of the Enquiry Officer. 1f there is any dispute, he will make no
attempt to decide it but will simply enter it as “ Dieputed,” putting the names-
of the disputing owners, &c. He may also say whether the alleged or supposed
owner is the mortgagee or purchaser, or any other such information as easily comes
to him. The object of these entries is to give the Enquiry Officer something to
start on: a list of the properties corresponding to the map and some idea as to
the person to whom-the notice should be addressed. There will of course be
other impersonal notices served on the property itself, and no harm is done if
the name first put down is wrong. 'E. O. must not assume that it is right. When
this has been done, all is ready for the E. O. to whoin the papers will then be
handed over. If the Burveyor has noted down any disputes as to boundaries or
the like (see para. 61 atove), these will be specially referred to in the Enquiry
Register so far as he has prepared it, snd rough notes may then be destroyed.
E. O. may very likely find that the boundary is not 28 laid down by the
‘Measurer. Then of course he will correct it and this will involve correction of
the area. In fact, some properties which were origi_na.lly put doyn:_\ a8 'separa.te
" may now be joined to others, and undivided properties may be divided into two
or more parts. All this would be first corrected upon the original map by a
Surveyor who will work with the E. O. o



CHAPTER. 1V. ~
Numbering.

84, The problem of numbering has a.lreé.dy been dealt with to some -

extent while we were discussing the division into sheets. It will have been
gathered that the final numbering which is not hampered by the limits of
sheets, but runs serially throygh large blocks or wards in the city is a ‘sort of
work of art as to which rules cannot exactly be laid down. We must reinember

that when once & number has been given which is not absurdly arranged even

though it cannot in all respects satisfy everybody, and even although there
might be a dozen other methods of numbering the sate houses, still
the important thing is that when once & number has been given it should. be
rigorously adhered to. The current or chalta Numbers originally given will
entirely disappear and the only Nos. which will be printed are the final Nos. No
old Municipal or other such numbers will be preserved, except in the records, e.g.,
the Enquiry Register. Government expect (R. 5000-16) all Municipalities will

abandon their own separate numbering and adopt for all purposes the City Survey.

numbering, and of course this involves the supposition that the City Survey
-numbering will be intelligently done and will satisfy most people

85. Now for any purpoaé whatever, numbering like this is no use:—6, 2

17,1,5,9. We must have numerical sequence. Now, let us suppose properties

numbered as in Fig.. XXIIL - No. 17 is & large undivided property. Between 18-

and 19 there comes a block of unoccupied land, and between 19 and 20 there is
Revenue Survey No. 128. Now if we leave things like this, then in years to
come No. 17 may be divided into several parts, and the unoocupied land may
be given out plot by plot at different periods, and the same may happen to the
Revenue Survey No. 128. Now when 17 is divided if we give a new number,
such as 240 to the second part: and in the unoccupied land if we give new

numbers to each plot as it 18 given out in the order of granting them, and then

we do the same in the Revenue Survey number or-equally bad-we retain the
old No. 128, we shall then get exactly the sort of series of numbers which & few
moments ago we said was no use. Therefore, the rules must be these:—
(1) When any existing number is subdivided, the number must be retained with

the addition of letters or figures like 17(1), 17(2), or 17(a), 17(d). If these
agnin are subdivided, ther 17(z) must be split into 17(e-1), 17(a-2). (3) Al

unoccupied spaces must be given numbers, there is always a likelihood @®f their
being hereafter used for building. (3) Revenue Survey numbers though not
now built upon but standing amongst the series of City Survey properties where
it is probable they will afterwards be built over, must be given & provisional No.
to be brought into use hereafter when building tekes place and when the
land gonsequently falls under the City Survey and cones upon the Enquiry and
Property Register. Therefore, the series of numbers as we first wrote it down
wag not correct, but should be as shown in the second line in Fig. XXIII.

86. The sole ofject is to get a single system of nwinbering for all purposes.
A case hus just been seen in which it is reported that owing to two or three systems
of numbering in a certain town a great deal of the time of the Municipal and
City Burvey staff is occupied in this way :—when any application about permission
to build or rebuild, &o., ie received, it is first necessary to find the applicant and let

him point cut the exact space reforred to before it can with certainty be identi-

tied with any of the City Survey Numbers. This means something like half a
day's work wasted in every cuse. Ifthe Municipality has already got a series
of assigned Numbers which is good enough not to justify the trouble and
expense involved in the substitution of & new series, then by all means accept
the existing Numbers ; particularly when enamelled plates have been provided,
or Numbers painted upon  plates have been already attached to the houses.
But if the Municipal numbering can be demonstrated to be entirely unintel-
ligible and hnpractical, there is no alternative to a new systetn. When good
nuwbering is so accepted it will become the . 1. S. numbering.
B 600—8a
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87. Municipalities sometimes divide one property for taxation purposesdnto
subsections; the City Survey sometimes gives two or three Numbers to a
propertyawhlch the Municipality treat as one ; sometimes the City Survey num-
bers open spaces or Government spaces, &o., which do not. figure in the Munioci-
pal series af all. . We 1nay a.ds.pt a series of Municipal Numbers for City
Survey purposes, thus:—

Munl, C.T. S.
17 17
18 o 18-A, 18-B, 18-C.
19 19
20 20
20-A
L 20-B
21
- 22 : ;21-23.
23 '

Here the Municipal No. 18 covers three C. T. 8. Numbers'; while after the
Municipal No. 20 there come two plots which the Mumc:pa.hty has not
numbered ; and then the three properties 21, 99, and 23 which araone for C, T. S,
purposes. Yeb as shown above, it is possxble to adapt the Municipal series and
ase it for our City Survey maps. .



CHAPTER V..
Enqdiry.

‘W.B.—%n his Mamo. No. 23798 of 23-10-17, the Romymbrancer of Liegs! Affairs writes :-—"'A very carsory raview

" of lagal prigeiples is mora apt tq be mislesling than to ba of sorvieo This chapter cannok be corrested with any

advantaze, barsais it rogrras radonstrastion. [If a raliable and useful treatise on the subjects daslt with were to ba

prepared, it would probably be too leagthy for inalusion in the Manual, and in sny osse monsiderable time and
{visure would ba reguired for ita preparation.” .

This chapter has in deforence to that opinion beem much curtalled. It must be very distinctly understopd
ant to hive bean and rsed by Goveramant, whr are wot bound by any opimion Aerein, 1t i8 a sort of .* ranging shot.’
When the wort orrors have boen puinted out and soms of the moot points decided, we can have a fresh elition with
-» lower poroont.ge of error.  Perhaps eomo day tha R. L. A- will be able to give us an adequate moaograph ; mean-
whije the . 0. mu;t bave soms guidande. Toe present collection of most of the known ralings and orders of
Government and tha Courts cannot fail to be of goms use to him.  Hae can at any rate look up tha criginal authorities
and interpret tho law according to his own judgment, Hitherto hohae had no compilation or guids whatever to these
orders and decisions. . -

With this forawar] the following outlins of the subjest is presented ; littla more than refsrences to the law
itaelf and to Court and Government rulings have besn retained, 1n order to provide an E. Q. without special judicial
" #raining pith soms guida to tho literature of the quostions hy is certain to encounter.

This i3 the operation which ths whole City Suivey gubserves; the
due ascertaininz ani recording of titles not only for fiscal bub for lezal protec-
tion and for the confirmation of all existing good titles.

83. The object of the enquiry isto determine for each parcel of land who
is entitled to be confirmed in possession, and what possessions are mere en-
eroazchments, easemoents, or licenses: then what residue of land vests in the
Municipality or Government. If the land is adjudged to be in the legitimate
possession of a private individual or body, then the next question is whether it
is liable to pay revenue or not, and to whom; and on what terms or tenure
it is held ; »ls» if it appears to bs a recent and illegal occupation, whether any
action can ba takea to recover it for public or Municipal uses. In dsalinz with
the claims of private individuals amongst themselves, not only all these-
questions of possession, limitation, &c., may have to.be dealt with, but also
the whole body of the civil law of inheritance, conveyance, mortgage, and
much slse. This obviously is a subject from which we must entirely abstain,
but we may say that a judicial officer in better equipped for dealing with them
than a revenue officer, and the Enquiry Officer should certainly-decline elaborate
trials of title, since in these issues between private parties he is simply a
raevenue officet acting (usually) under the Record of Rights law.

89. Allland which is not possessed by or the proparty of any individual,
however large or however small its extent, is naturally the property of the
communily (or the Government &8s representing the community), and-this is
exprassly declared by Section 37, L. B. C. The Bombay Government have in-
‘wariably, whenever the point has besn under discussion, always reserved
(QGovernment Circular R. 3361 of 12-6-73; R. 4239 of 24-7-73, 5292, of 42-9-73
"and 2005-80) the praprietary right in the soil of all village and town sites, even -
though such sites are possessed and occupied by many persons’ They have
admitted occupiers to the privilege of holding these occupied sites free of
taxation (R. 4344-86), and have fully recognised the heritable and transferabla
pature of the tenure in which they are held in private possession. But they
still maintain all rights to minerals, and the reserved ‘trees, and residual
rights as reversionaries, and the right of taxation when they think fit to' exer-
cise iy (Section 45, Cl. 2, L. R. C.) and epparently also the ultimate ownership of
the soil of public streets. In occupied sites brought under City Survey, under
Act 1V of 1868 and present Code, there has been 3 policy of surrendering this
right of taxation in perpetuity; but the matter ig under consideration.

_ Itis frequently claimed by Government or the Munivipality that posses~
sion has boen taken from thewm by a recent encroanchment which should not be
‘recognised. One first question, therelore, arices as to the circuwstances jin

-

which a later possessor can acquite a better title than a former possessor.
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We must first s2e the Law of Limitation which is of great importance to-all
rights of property. Against any private percon seeking to recover possession of
land an adverse possession of 14 years bars his suit. Against a Municipality
or Governmnent the period is 30 and 60 years, respectively (Art. 140 A and
149, Limitation Act XV of 1877 as amended by XI of 1900 (s-¢ note to pura. 96)..
But it must be noted that the possession set up against the claim must
be adverse, i.e., it must be a possession 80 open and assertive that the other
party cannot have been ignorant of it. The strongest form of possession is
adverse possession for the period prescribed by the Limitation law, because
that possession practically ripens into full title. The next degree of possession
is what has been termed “juridical” posscssion. Here there is a possession
and use of the land regular and systematio, though possibly not all the time
known to the other party, but still a fairly continuous possession not inter-
rupted by any retaking of possession or adverse exercise of rights by the other
party. If two persons went each on alternate days to the same plot of ground
and made the same use of it, but neither met the other, the possession cf
neither could be said to be complete, and the possession of neither is adverse
to the other but “fugitive and unimportant user.” This state of things may
arise in respect of waste grazing lands. There is neither *juridical” nor ~
adverse possession and the land is therelore unoccupied. But when a person
has enclosed a piece of land and pas systematically used it for a reasonable
period [the law leaves it & matter of discretion and commonsense as to what

- period will be sufficient, but in order to be effective against Government it

need not be anything like 60 years (Advocate General in R. 1473-96)], then
he acquires a sort of half-way-house towards a good title. This possession is
protected by Section 110 of the Evidence Act, which lays down that if such
possession 18 proved then the person in possession (or recently dispossessed
but able to prove such recent possession) shall be placed in the position of
defendant, which is the stronger position, and the person claiming to dis-
possess him is under the onus of proving his full title, or at any rate a much
better title than the defendant, before the Court will give him a dccree. If
Government can prove that within 60 yecars land was unoccupied and there-
fove in possession of Government, then that is a good proof of title (R. 9661-9G), -

90.. When P is the possessor of land and T is the person with titl« seeking
to dispossess him, P while still in possession can obtain a decree prohibiting
T from interfering till T hds brought a proper suit against P and proved his full
title and that he is not barred by limitation and that P is a trespasser.

91. If however P.is dispossessed by T, he can then within siz months
(Art. 3 Limitation Act) of dispossession appeal to the Court for protection
under Section 9 of the Specific Relief Act, and the Court will restore his
possession (the English action of novel disseizin) ‘without investigating title,
if he was dispossessed otherwise than by proper course of law.  This is reason-
able, since violent or deceitful dispossession is an attempt toevade the necessity
of proving title and to throw it upon the dispossessed P. When thero is no timne
to appeal to the proper authorities, the oriminal law gives P a right of self-
defence agzainst such dispossession by any party other than Government, and
mere juridical possession is quite enough. But after siz months and within 12 years
P can still sue to recover possession. To succeed, P must first prove his old
possession, and either a ‘prima facie’ tifle or that the inferloper is & mere
trespasser (Ismail Ariff v. Mahomed Ghaus, L. R. 20 Indian Appeals, p. 99).
Then the onus of proving « full title is shifted upon T. This onus would not
dismay him if his title is really good. Thus the person who has been for &
reasonable tims in possession has a very rtrong prospect of recovering possession
if he takes action bsfore limitation sieps in: an easy case within six months:
a more difficult case within 12 years; after 12 years, no case at all. But
when P is still in possession and T with the good title sues to oust him, the
full onus is upon, T. Again,ethe law does not allow any person who enters
upon possession as a tenant or licensee ever o acquire adverse or even
juridical possession as against the title of the person who gave him possession
{ Evidence Act, Section 116). .

92. Let us see whethor in any of thess cases the position of Govemmeﬁt.
differs from that of a private person. We have already mentioned that the
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limitation against Government is longer. Again, the “Specific Relief Ack
cannot be used against Government, nor the right of private defence. Then
again it was supposed ( R. 9661-96) that the person in possession When ousted
by Government alleging a title could not recover pnssession against Government
without proving khis fitle, but in L L. R. 25 Bom. 287 it has been decided that
proof of *juridical’ possession and the prima fucie title implied in such
possession is sufficient to enable him to recover possession, unless Government
clearly prove their title to be superior and anterior. After possession has
been so recovered, it is still open to Government in a fresh suit to prove a
better title, subject to the GO Years’ limitation. '

93. BStreets and roads.~In the Bombay District Muniocipal “Act. III of
1901, a.street is “any road, footway, square, court, alley or passage whether
. & thoroughfare or not, temporarily or permanently accessible to the public”
and [salling within the ordinary meaning of street, which is a way or means
of access between houses. Even if the street has gatcs and bars, still it
is a street accessible to the public, if the occupier is not able to close it
throughont the 24 hours [ Section 3 (12), Bombay District Municipal Act].
Thkis of course he cannot do, if it is required for access to other houses also:
It seems that a street may even as to its soil be privately owned, but yet
it capnot be used forany other purposes, i{it has beem made accessible to
_ the public and is required for access to houses, When a streef is not merely
accessible but the public have a right of way, it becomes a public street.
Any private street within their limits can be declared by the Municipality to
be public, after considering any representations of cbjection or if they decide
to spend any money on its repair, &e., [Section 90 (3) to (5)]. If it seems un-

‘reasonable that land undoubtedly originally private can thus pass to general
public ownership we must remember that the conversion of part of an estate
into" houses involves of necessity the sacrifice of another part for public .-

acoess. Thersremains a right of ultimate recovery if the land ceases to be
a street. '

94. It will often be hard to judge how wide a strip of la;:ld should be

F

~adjudged-to be a street within the ordinary meaning. If there be a row of

houses with miles of open space in front, we cannot say it -is all needed for
sccess and ig all street. If there are two rows and access must be over the
space between them, still if that space is 200 yards wide we cannot say it is all
“street.” Sometimes we find only 20 or 30 feet and even three quarters of that
blocked ; still a pedestrian or a cow can just get through, Is that enough for
s “street”? Certainly not. The.standard should probably be this; when
~there is encugh open space (or space . which can be made ‘open’ by rejecting
encroachments) we should require & minimum width of 20 feet. as thag

enables 1 wo carts to pass without forcing pedestrians off the street. When -

there is less than 20 feet, no curtailment or infringement should be allowed on
the plea that it is not needed for or does not naturally form part of the street.
When there is more than 20 feet, it is a question of fact andproportion.

Any obstruction or encroachment (even in a. street 36 ft wide) is still an -

obstruction (Jessel M. R., in Bagshaw v. Burton, L. B, of Health cited in XII
Bom. 474). .

. 95. Now let us see how the general law as to possession, &o., willla.pbly

to lands bordering upon streets. Even if the owner of a block of edtirely private .

land builds houses and lets them: to tenants [it' might even possi ‘

sarue if he gave them to be ovcupied by diﬂ'erelgt meﬁj bers of l'ﬁ: :itl:r? j:f:;.zi;;]a
then the land between and giving access to them or reasonably nocessary for
this purpose becomes a 'street and would pass under Municipal control 1I. L. R.
30 Bom. at puge 569). The remarks of Jessel M. R. cited in this judgment
are very apposite to the case of the choks or enclosed spac: s and khidkis In the
towns of Gujarat, Private land can thus become public, just as public land
can by prescription.and lapse of tiwe become private. T

96. The erection by sufferance of rough temporary structure
& street is not ‘possession’ sufficieny to put thlf’ Occupapnt iny the positi:n ucpc‘:i:-l

templiated by Section 110 of the Evidence Aot (11 Bom. 338). Other uses
B a50-—8e ’
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which have been definitely raled not to constitute “jaridical™ possession are
the stacking of grass or wool (I. L. R 16 Bom. 338) or throwiag of rubbish
upon part of a street. When the gtreet is moderately wide and the inhabitants
are cultivators and keep cattle, it is a very commoa habit to tie up cittle in
front of the house and by degrees to enclose a space and roof it over. This habit
also must not be allowed to develop into proprietary claims (R. 4727-09). At
what stage this passes.from a mere use into * juridteal’ or further into ‘adverse’
possession is very difficult to determine, But we might say "that when solid -
pillars or brick walls are put up to enclose the spice, this constitutes praoc-
tically a declaration of possession, and the possession would from that time
at any rate begin to count as adverse, in any subsequent claim by the Munioi-
pality or the public to the right of way and use of the street. When not so
solid, the occupation even of a plot of ground round which brushwood or
galvanized iron shezts or other tamporary and easily erected, easily rewmoved
stractures have been constructed, does not becoms * juridical’ possession (it is
a mere act of user, I. L R. 16 Bom. 333), and thoerefora if the Municipality
dispossessel him on the ground of the land being part of the public street the
holder would no' only have to prove that he was in this sort of flinsy posses-
sion but would have to prove a ¢itle before he could recover possession. Even
if he recovered possession, still the Muniocipality might be able thereafter to
prove a better title and oust him by regular suit. The chief point in favour
of the Municipality would be evidence that within 30 years the land wus a
public street and therefore vesting in the Municipality. We could also collect
evidence that such user is always made by -agriculturists, that they olten
describe in their doouments this piece of street land in front of the
house as their own proparty, or call it *“ their” chok or angna without meanin
much more than that the house has this ‘facility of user’ over this portion o
Tland, jusk as they might also say that the house has a door with right of way
‘on to the street in front, and with right to light and air from the said street, or
other sasements as to water, &c¢. Again, when the existence of other cattle
sheds separate from the house, or of an ‘osari’ or place for cattle in the
house itself, can be proved, that also would tend to weaken the juridical
possession and reduce it to a mere user, by license of the neighbours, owing to
the weakness of public sentiment about the occupation of street lands.

We may also tender evidence that the Municipality has been in the habi$
of removing such users or encroachments whenever a case was brought to
their notice, or caused annoyance to the public.. Evidence that such land was
mentioned {or even its exact dimensions given) in private documents as private
land might be argued to have no value. It would not make a street (as
described in pata. 93 above) any the less & street, if A described it as ‘“ my chok
or angna in front of my house.” Kven if more than 30 years old, such a
declaration in a private document would not approach the level of an ‘adverse’
possession or asserfion of titla, as the Municipality and the public could not
know of such assertions in documents to which -they are not parties. The
R. L. A. in s letter to the Collector of Sholapur, No. 2046 of 27-7-14 aleo opines
that the ereotion of huts by the depressed classes on waste land outside a
city does not constitute evidence of title as owners.

It follows that E. O. should refuse Sanads for mere trespass and encroach-
ment, and when he finds that juridical possession is established, he will require
the Municipality or Government to prove their title, and will refuse a Sanad
to the trespasser, if they succeed. :

Thongh private streets do not vest in the Municipality they have an interest in them {Section 90

. {3) and ' 5) Dist, Mual. Act] and could sppareatly joiu in resisiing sttempts to convert them to
other ases,

The thirty years® limitation was first enaoctad in Ast X1 of 1900. Before that date the period
a8 agvinst & Lincal Body wia 12 yeara; therefore any encriachmeat amoanting toactaal or juridical
possesiion before 1883 wonld have ripened into sitl+by 190J: hat if b did not co.amence till i85y,
* it cannot matura into title before 1919 (see R. 3251-17, G. 1510-17).

Easements.

97. Besides ptOprietdrship' law and practice recognise other rights over
land which may be owned or possessed by persons who are not proprietors of
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the land itself. The commonest example is a right of way; again the right. of
having balconies and eaves projecting beyond the wall to' shelter the wail and
to clear rain drippings away from its base is another [Section 7 (d), Easements
Act] or the right to build part of a house over the top of another, or to rest
beams on another's wall; so too the right of having eaves draining uwpor the
roof or land of another owner is frequently "in dispute. The right to place a
flight of steps, resting at one end on the public road, to give access to a high-

plinthed house ; the right to have doors and windows opening on fo a plot
belonging to some one else or tg Government or the Municipality, so that no.
building can be erected on that plot in such a way a8 to block the
‘ancient light' or the doorway; the right to discharge waste or sullage
water (apart of course fromz any sanitary prohibitions that may be imposed);

the right to use the water of a well on the land of another person; all -
these are rights df easement. ‘Ordinarily, rights of way are not mapped buf
indicated by marking the existence of a door at the position served by a passage
or open space. Steps are usually mapped; if they form part of the groperty
they are enclosed in its boundary line; if only an easement, they are excluded
(see Fig. XVII). Similarly, rights of tethering cattle or standing carts or storing
produce may be easements even when there is no ownership of the land. .

98. Now, how does an easement arise? It may be by grant, or by pre-
geription and use. The matter is dealt with in the Easements Act V of 1883,
Section 15, which prescribes an uninterrupted use for 2¢ years or 60 years if it
is claimed againet Government ; hence in R. 4548-16 the Collector of surat was
directed to obstruct certain windows, just as private owners often erect screens to
block light and air from reaching their neighbours from their land ; every land-
holder who erects buildings ought to provide for his own light and air upon his
own land. Easements over Government land may not be granted except with
the expresy sunction of Government or according to a rule or order authorising
such grant. Unauthorised exercise of easements must be barred and inter-
rupted (R. 3864-91). C

09. When any easement ia claimed, the E. O. should deal with it as if if
" were a plot of land attached to the dominant hereditament, and should record
his finding in the Enquiry Register and Sanads. It may be observed that it is
& common thing to find in deeds and private documents that the distinction
between ownership and dominant easement is ignored. If A says “I sell
my house together with the passage (of which he gives the dimensions)
leading to the street’” it is not conclusive that he asserts ownership over this
passage. The language is consistent also with the assertion of an easement
which he would transmit with the property but which would by no means
debar the Municipality from claiming that the land over which it was exercised
was & private street. In Govermment Selection CXXXV, p. 78, dealing with
the City Surveys in Gujarat under Bombay Act IV of 1868, the effect
of the practice in respect of balconies and eaves of taking Nadiva Kabulayats,
or agreements to surrender an easement as a right and to enjoy it by license
only, is disoussed. '

Enquiry Procedure.

100. The E. O. is usually an officer of the grade of Mamlatdar or Deputy’
‘Collector, who is garetted under Section 18 L. R. C. as Survey Officer in charge
-of the City SBurvey (IR. 6884-15) The time for his appointment is soon after
the occmnmencement, even if not at the commencement, of the Survey
(see para. 10). KLis powers are derived from Section 50-A of the District
Municipal Act of 1901 and from Sections 3 and 37, L. R. C. (both first enacted
in 1912) and 119, 189, 199, L. R. C. He must also prepare e Settlement
Register under Section- 108, but if the poupulation exceeds 2,000, he ‘does
not exercise any power under Sections 96-97 (inpressing labor and charging for
it) because Survey Fecs are levied, 101 (Irrigation rates), 104 (Remission of
Assessient), 118 (Village Boundaries), If the population is below 3,000, it
is better to use Section 135(g), L. R. C. Under the Municipal Act he decides
disputes or doubts regarding the boundary of streets and other spaces which
vest in the Municipality and whether streets aure public or private; under

x
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Section 37 L. R.C. he can decide similarly between private persons and
Government; under Section 119 L. R. C. he lays down boundaries between
private properties. The E. O. is usually in receipt of a salary (say)
of Rs. 300 p. m. ; his clerks and staff of peons, &o..do not cost-so much
as one-fourth of this. Therefore, it would be most uneconomical *for E. O.
to arrive to take up his duties -and find no elerk, no office, no forms,
no stationery, &c. Arrangements must be made by the Superintendent
of Land Records to see that a, competent clerk with formsq stationery, office,
and 8o on is in the City and has commenced work (such as Notice printing,
"preparation of Enquiry Proceedings Forms) before E. O. arrives; only so can
s good output be secured (see para. 129). '

101. His procedure is laid down in the L. R. C. Rules (R.88G6-16).
As a firat step, a general notice (not the logal notice in Section 96, L. 1. C.,
which does not apply) should be issued to all the citizens informing them of
the inception of the Survey and Enquiry, and stating its general objects,
and espetially calling upoh mortgagees and absentee owners to take care that
their rights are brought before the E. O. when he makes the enquiry into
their individual properties, When a sheet has been mapped and the Enquiry
" Register with its four columps tentatively filled in by the Measuring staff
(para. 82}, E. O, will then issue individual notices. A minimum nofice of 10
days is required, and one must be addressed to the parties and another
* published on the land in dispute and at the specified public offices. In tixing
a mintmum of 10 days, it .oust be understood that if the parties desire longer
‘motice or if they are not able to adduce their full evidence on the day of
opening the proceedings, then E. O. must grant them all proper facilities
either by increasing the minimum period, when he is conscious that it will be
insufficient, or by granting adjournments when .reasonably demanded, In his
_pruceedings, he will hear evidence and reccive documents, and he must
‘remember that the Municipality or Government must prove claims just as well
a8 private parties; he is not a Municipal or QGovernment Advocate, though
he may undoubtedly {ake cognizance of the cbvious fact that land appears to
. “be part of the street or that it has been shown in old maps or records as publio
. or Municipal land. - He is not bound by quite such rigorous rules as a Civil
Court ( R. 8720-91). He is appointed for the very reason that parties may
put in their claims and thajdecisions may be reached in a less formal and
-expensive.v/ay ; and it must always be remembered that if ever be does in-
justice by an unreasonable decision, the party can have recourse to a Civil
Court, and in the event of success would win their costs. Theré is no right of
appearance by Pleader before E. O (13. 840 90), though he would be ill advised to
refuse to hear legal arzuments in important contentions or test cases. Parties
may, however, always appear by duly authorised agent or representative.

102 E.O. being a - ‘revenue oficer’ (Section 3 L.R. C.) can summon
witnesses to give evidence or produce documents under Sections 189-1¢0 and
parties are bound to state the truth before him. He can administer oaths in
Jormal enquiries, and (Section 4, India Act X of 1873) in his summ ary enquiries.
The enquiries under Sections 37 (2} L. R. C. and 50-A Dist. Munl. Act, are
formnal : others are summary. Both forial and summary enquiries are judicial
proceedings for the purrose of Section 193, 219, 228, I. P. C. only (R. 840-9.)
and he is a ‘Civil Court’. ’ '

103. Before the enquiry commences, all available Municipal or Govern-
ment records as to leases or past decisions in disputes of title or of possession
should be collected and arranged. This duty might be imposed upon the E. O.
and his office, though the Revenue and Municipal Officers in charge of such
records must obviously assist him in finding everything. If the evidence of

' opposing parfies raises presumptions against the records. he will require the
usual evidence to rebut these presumptions, and the Municipality and Govern-
ment must always be prepared to put in their evidence and records with the
same formality as the private parties. -

104. An important question is how far should a claim be regarded and
~dealt with as disputed ? If a notice-is issved and the party heard, however,
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fittla objection he may have to offer, and a decision is formally announced,
then the special limitation operates. Bub if this procedut:e is not followed, then
‘after many years the party can aga'n raise his claimn saying that there was no
settlernent of any ‘dispute ’ or contention by the E. O. under the L.R.C. Rules,
but only &n ex parte record by which he is not bound. Now if this door were -
left open for the great umjority »f properties it would be very little use having
gone threugh the enquiry. Therefore, whenever there is any decision betyveen
the Municipality and the private party or between Government and the private .
party. the full procedure should be followed. Such disputes cannot arise where
a private property is bounded dn ali four sides by other private properties, but
whererer the property is bounded by a street or open space, the notices should be
issued, ard all cases should be primarily treated as disputed.

105 QGovernment Claims.—When the dispute is between Governiment
and the occupant, then the procedure is exactly the same, except that
Section 37, L R. C. is used instead of Section 50-A, Municipal Act. The print-
ed notices should, therefore, provide both sections. There will be far fewer
enquiries under Bection 37, but E. O. must remember that the limitation
against the Government is not 30 but 60 years (see Limitation Act, Section 26
and Schedule I). The Land Revenue Code is shortly to be amended to improve -

- the strength of the limitation barri>r against the revival of disputes once decided
under thisgection (R. 11312 —1%). In a Notified Area there is no “ Municipality”
and Section 50-A does not .apply, but Government  stands in its place
(R. 7976—17),

All E. O.s are not possessed of great experience and legal judgment, and
yet if a decision against Government, surrendering rights over valuable land,
18 once recorded there is no appeal against it. It is, therefore, desirable that
the Collector, through the Mamlatdar. or otherwise, should keepshimself
informed of uny decisions against the claims of Government which are in any
degree dubitable. The power of revising the E. O.s order or of referring 1t
for further enquiry or taking any other appropriate action should not be
neglected, if the Collector is dissatistied.

Unoccupied spaces claimed by Government might be entered as Govern-
ment property and there could be na decision under Section 37 (2), because
there is fio claimant. The Waste Lands Act (India) XXIII of 1863 provides
a special period of limitation of three years (Section 18) for claims to land sold by
Governwent; but cannot be employed unless it is intended to sell the land or
unless & claim is raised. It seems, therefore, best that a notice in Form V -
signed by the Collector should be affixed upon or alongside every such vacant
plot, intimating that if any olaim is raised it will be adjudicated under
Section 37 L. R. G,, but if no claim is received it will be entered as Government
property. The fact of the issue of this notice should be noted in the-Register.
Then although the entry would not be conclusive against all,possible ?uture
claims, still 1t would operate as good evidence of adverse possession from at
Jeast the date of the enquiry.

Vacant spaces bordering upon a street and not the proved property of
individuals are Government property, .and not Municipal (G. 871-75).
The Coliector will deocide in a street of varying width which of such plots are
_Municipul, judging whether they do or do not form an integral part of the
public street which vests in the Municipaiity (G. 2193—75).

106. Municipal Claiins.—All public streets vest in the Mudicipality. It is
for the E. O. to lay down what are the limits of the street and to record his
decision. Herein the jurisdiction of the Civil Courts is not taken away
(a subject upon which there has been considerable controversy in other'spheres),
but there is a spevinl rule of limitation enacted with a view to bringing all
disputes to & head and to a final settlement. Interest rei publicae ut sit finis
 litium; there is no title which would be safe from assault if it were not
prolected by the general laws of limitation, and when a City Survey has
thorou.hly investigated every claim, it is essential that after allowing a
sufliciant period for disputing any of its findings, thereafter the door should be
closed for ever against further revivals of the disputes. '
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107. There is considerable vagueness. as fo..the Municipal rights over
land. Except when definite grants or purchases have been .made no land is
‘Mupicipal property which has not been dedicated to public uses [Section 50 (2)
(a) to (c) and (f)] or definitely transferred to the Municipality by an order
under Section 50 (2) (¢) v the Municipal Act.. It would therefore scem that
“$here can be no power in a Municipalify permanently to.alienate any vested
- land or to grant it on a rent in perpetuity. It could do so ofily with lind over
which it bad acquired full proprietary rights free of any asgessments. When
& Municipality purchases private land it holds it on the same footing as any
- other private owner, and could not claim exemption from any assessment to
which a private owner would be liable. Nor can it confer any such exemption
upon its assignees (R. 7596—17). To allow- such exemption would constitute
an alienation or transler of revenue, present or prospective, to a local body, and
such a transfer is beyond the powers [Rule 3 (5) in Financial Notification
No. 2293 —7-8-16] of the Local Government without the specific sanction of the
Government of India or the Secretary of State. Municipalities are however
. ordinarily exethpted (Rule 12, L, R.C. and otherwise) from payment of revenue
on land which they have acquired for public Municipal purposes (e.g., for a
-hospital), from which profit is not derived, but if those -institutions or land are
diverted to new uses which cannot be called public, then their title to exemption

would be dpubtful (e.g, slaughter houses in which the fees charged constitute -

a source of profit ; boarding schools or hospitals for paying patientefyom which
profit is derived in the sense of a surplus of income over expenditure ahd
interest, &e¢., upon original costs). And certainly when land is lcased out for
building purposes to private parties upon rent, there is no title to exemption.

108. It remains d¥bitable whether the Municipality can be permitted to
enjoy reyenue from land which originally vested in them for the purposes of
the Act but which they alienate. When a- pubflc street is not to be closed or
-abandoned, the sale -(or ‘lease) of any part of it is a dereliction of the
frust under which it vests in the Municipality (R. 905-80, /965-86); except

only when under Section 93 its disposal improves the general line of the street.

Otherwise it is hard to say that the disposal of any part of the street system
improves {t, or that it is not required (G. 1106-89) see, also end of para. 94.
If it is -inexpedieut to evict an encroacher, his ocoupation must not be
regularised by sale, but left alone (R. 418—12). 'When, however, land ceases
to be required as a public street (G. 2461-91) the Municipality un ler Section 90
(1) District Municipal Act IIT of 1901 has power to sell it by resolution of the
General Body ; and Government do not claim any share in such sale proceeds of
the right of occupation (R. 3445-11, 447-12). Such sales are subject always to
the sanction required by SBection 40 (2) end (3), idem ; and moreover they are
subject to any unextinguished right the public or any person may be able to
establjsh thereover (L. L. R. 1 All. 557 and 7 All. 362). There is a natural
presumption that any road or highway or waste land adjoining thereto helowrs
to the owners of the soit of fhe adjacent land ; and when no louger required for

a road, the owrper (usually Government) is entitled to re-claim its possersion”

(I.L.R.20 Cal. 732). But though the Municipality may sell the occupancy, they

F]

are not authorized to lease it (G. 447-03, G, 3461-08). A grant reserving a rent |

or revenue to the Municipality is not a sale but a lease, even if a premium upon
entrance is demanded, and such a lease in perpetuity, or in defeat of the rever-
sionary right of Government, is not allowed (R.4511-00). A lease in any
form is an sttempt to reserve a right of re-entry to the lessor to which (since it
is no longer required as a street and the vesting is at an end) a Municipality in
" such circumstances, is not entitled. It is true that in Section 90 (2) the
Municipal Act gives power to the Municipality to dispose of certuin land which
st has itself acquired (i.e., nob the vested land} in perpetuity; but this is subject
tosanction of the Commissioner, and the perpetual disposal of the tenure mus}

not bar the rights of Government in respect of assessment or the reversionary -

rights in case the Municipality ceases to exist [Section 4 (4)]. Nor are the
Municipality owners of the soil of the public streets which vesl in them under
Section 50 (2) but apparently only of the surface materials of the street and its
pavings, &e.. and of the right of occupation of the land which, so long as they
hold it a8 a public street, is-enjoyed free of revenue (R.1890-91 and L. L.R.
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and evidence are put i\n, then the papers of that case should be separate and
should be filed in such a way that they can instantly at any time be cc_mnected
20 Cal. 732 following 7 All. 862, and 13 Cal. 171). Their property in thesg
streets does not extend from the centre of the Earth “usque ad celum
(I. L. R. 25 Mad. 635), but is & special right of property created by statute.

It would seem that Government are entitled to levy revenue upon such
land [Section 45 (2)-L.R.C.] and are not barred by the'fact that it has long
vested as part of a public street in the Municipality. Land so held by a,
Municipality free of revenue becomes liable to Government Land Revenue -
when the use is changed [Section 48 (3)- L. R. C.]..

The practice of allowing & Municipality to lease or sell any . portion of the
“public streets for the benefit of their current revenue is opposed,to sound polioy ;
they are the custodians of the streets, and their consciences as custodians®
should not be assailed by the prospect of getting current revenue from such
grants, which they do not invariably set apart for productive expenditure in .
*gpite” of R. 4342-73, 5978-73, and G. 3031-01. It seems that yvhen the
Municipality and the public do nof require the land they may with proper
sanction and for erpital or productive expenditure (R. 3044—63) sell their right

" . of occupation of the land; subject to the right of Government to levy the proper

assessment on its new use; just as in the case of unoccupied lands sold for the
benefit of certaln Municipalities under the arrangements made for certain City
Burveys under Act IV of 1868. E.O. will often have to investigate and obtain
orders on such cases. - '

109. Claims of private parties—The City Survey Records are undoubtedly
Land Records. Therefore, if at any time after the Survey a dispute arises
between occupants as to the settlement of a boundary or the decision of any
rights which flow from such detggmination, it shall be decided by the Collector,
and Civil Courts have no jurisdiction [Section 121 (1), L. R. C. and Revenue
Jurisdiction Act X of 1876, Sections 4 {g) and- 5, which is still in view of the

- . @eneral Clauses Act consistent with ournew L. R. C. in respect of the dis-

L

appearance of *recognised shares” from the Code of 1913].- When the
Collector bhas decided such a dispute, he can then enforce his decision
[Section 122 (2)] by eviction of the trespasser. . So car the Municipality under
.- Bection 118 Municipal Aot. If at the time of the Survey the fixing of the

" boundary is disputed, E. O. can decide under Sections 119 and 120 (submission

to Arbitration) or the last clause of Section 120 read with the first of Sec-
tion 119. Such a settlement excludes for the future any other evidence as to
the looation of the boundary, except in so far as the C. T. S. Records do not
afford satisfactory evidence of the boundary fixed If this Manual has been
followed and the C. T' 8. mapping has been well done, the records will afford
clear evidence. When the dispute is not as to the boundary, but as.to the
possession of land irrespective of the boundary, the Civil Courts have jurisdic-
tion (R. 7859—17). Compara, I. L. R. 10 Bom. 456 with ¢ Bom. L. R. 1083.

* .110. The E. O. will thus deal with three kinds of possible dispute, and.

* the fourth possible kind—a dispute between Government and the Municipality—

. will be decided departmentally under the L. R.- C. Rules, (R. -7609-86). But

_.he may also find some landwhich is still agricultural, yet falling within the

limits to which the C. T. 8.has been extended.  Such land is entirely outside his
;’urisd.iction, and nothing can be entered in the Register, except that it is
‘ agricultural.” Disputes as to such land can be ducided and a record of their
decision can be made only by the Collector and his staff under the ordinary
Revenue Code Rules, for the purpose of the Record of Rights, when Chapter
X-A L. R. C. has been applied to the area. -

1il. Upon reaching a decision, E. O. will record it in the Enquiry
Register ; should the case be uncontested or so simple that the decision as well
88 its reasons oan be summarised in a line or two, then the whole proceeding
csn be written in the Register; but when there is ‘contention and documents

¢ Thana Maunicipality was found in 1918 to have alienated by lenss 37 atrips of pablic road, the
town beiog already congesteld ; and had sanctioned buildings over spaces emtrusted to them as air
spaces {R. 673)—17). In R. 3386 —05 Government entrusted a’'certain plot to Sholapur Munici-
Enlity avan air space but in i¥l5-16 it was found almost wholly leased to private persons for

uilding.
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with the Register, and then the substance of the decision alone will be written
in the Register with the note, “ see Case Papers.” When his decision has
been pronounced, a notice thereof must likewise be served under L. R. C. Rules
upon the land and upon the parties. For each City Survey, these notices
. should be separately prepared and printed, since the name an desig‘natlou of
the E. O. and location of his office and all that sort of thing can also be printed,.
and the particulars te be filled in by manuscript should be reduced to the
absolute mihimum of just the Survey Number, party’s name, and one or two
other words and fgures.

' 112. Appeals against .the decisions of E. 0. lie to the Collector® only
(R. 6884-15) and the power of hearing themn cannot be delegated (R. 9021-17) -
and they must be preferred within “the period of 60 days prescribed by the
Code (Section 205). When an appeal has been lodged, he must wait for its
decision before finally closing his Register. If he lays down his office before
the decision is received, the Register will be completed by the officer, who
takes charge of the records. = . ..

113. Finally, E. O. will see whether his decision or the -appellate order
affects the map as first drawn by the Detail Measurer, He will cause the
amended boundary to be inserted, and when the whole sheet is finally revised
he will sign it and date it, ‘and it will then be ready for printing and for the
further steps of compiling the Property Register and issuing the 'Sanads. ,The
Records he will leave will be this corrected map and the Enquiry Reglster and-
the files of individual cases. It will of course often happen that in respect of
two or even a large number of properties the contention and the decision will
be similar. In such cases he should adopt the usual procedure of the Courts,
and having thoroughly threshed out and decided the point in one test casé he
should repeat the decision in & more formgl and much more compressed
manner in the remaining cases which it covers.

114. One other task which may be imposed upon E. O. is the classifica-
tion or rough valuation of properties for the purpose of assessing the Sanad

- fees, see para. 144 below. Of course, this valuation or assessment is rough

and does not require any elaborate mvesblga.mon but can be easily done by
E.QO. when he views the property if he has even & moderate acquaintance with
the valuation of house property. It is rarely necessary to make the valuation -
at all olose. If this task is allotted to E. O. it should be essayed from the
beginning and not after the other operations have concluded, involving a fresh
tour of the whole city. Its results should be given in one additional column
added fo the Enquiry Register.

115. It is perhaps hardly necessary {o say that the E. O. mnust indispens-
ably view every property and compare its bonndaries as mapped with what he
sees on the ground. He may even discover cases in which the mapping has’
not. followed. the boundary as he would himself place it. Any omissions to
divide property betwgen two owners or cases in which & plot of land has been
included in the wrong property will thus come under review ; and nothmg is
left solely to the judgment of the Detail Surveyor. .

116, The form of the Enqmry Register should prowde for the following
particulars : — .

The name of the Peth or Ward or tikka sheet should- appear at the
- head, and probably it would be convement to have a small separate volume
for each sheet. ’

(1) The current or chalta Number of each property in the sheef.

(2) O Clty Survey. or Municipal or Ravenue Survey ‘and Hissa.
Number. .

(3) Area. o

(4) Supposed nanre of holder as in Municipal records or otherwise, \

(5) Date of service of motice (a,) upon occupants, &c.,” (B) upon
tha property.

* A special officer wae appointed in R. 11260-17. It is doubtful whether Section 203, L. R. C.
covers appeals under Section 50 A, Municipal Act (R. 14448-17).

p
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(6) 'Who of the parties were present,
" (7) Is the plan and measurement accepted and confirmed, or is it
corrected ? - .
. (8) Decision as to (a) tenure, (5) rent or assessment, (¢) when rent or

nssessment is fo be revised, (d} name of holder, mortgagee in possession,
lessee, other right or encumbrance-holders and attached easements.

(9) Reference to the file of Proceedings when contested. .
" (10) Date of service of decision order.
{11) Appeal ordef, if any. .
(12) Final City Survey Number of the property.
(13) Classification for Sanad fees.

.. (14) Amount of fee fixed by Collector (with notes of any -additional
penalties under proviso to Section 133).

(15) Number of Receipt for tollection of fee,
Column 3 will be corrected if the decision requires it

. In Column 8 when the decision i uncontested a brief note of the
‘ground of decision and of the evidence or admission may be made without

nowever ipfringing Sections 193-4; but aasoon as these entries are likely
to be lengthy they must be.recorded mpon the Proceedings File with
* & reference in Column 9. s

117. B. L. R. will also find it convenient to prepare and print forms for
E. O.'s Proceedings so0 that everything may be as succinct and tabular as possi-
ble, and clericallabour in writing the frame work of the Enquiries may be saved.
Such Forms usually require separate printing for each city; and D. L.R.’s
sanction to their printing should be got in time (G. 6259-15, 600-17 and
R. 8412-17). _ > ‘

118. It will have been noticed that while E. Q. will decide disputes as to
boundaries between occupants, still he has no authority to decide a dispute as
to title when tt does mot affect boundaries., For instance, the occupant A
olaims to be the owner of a house and ground, while B alleges that A is his
mortgagee only. This dispute E. O. cannof seftle under the City Servey law,
but he must put down what appears to him préma facte to be correct. His
decision, however, has no probative value and carries no presumption of correct-
ness. Buf if the Reoord of Rights Act, Chapter X-A, L.R.C. is applied, and he
is directed to compile it (a8 will - be the uisual practice) then it becomes his
duty to settle such disputes as well as he can, though still in an informal way,
and his decision is not final; but when he has recorded it and it is xot upset
by early reference to a Civil Court, then under Section 185-J, L. R. C, it
aoquires & presumptive value, so0 that the burden of proof is thrown upon the
party who confests the correotness of the entry (see also R. 62—17). . When
such an extension has been made, the E. O. will, thereford be required to
examine the records of the Sub-Registrar and to note (when properties have been
sold or mortgaged) the prices and considerations as nearly as he can ascertain
them from the documents and otherwise, and he will insert a reference to the
registered documents or other evidence. Here he will be required to record
tenancies when they are for a period of 21 years or over (R. 685—16).
Tenancies not based ou arlgase or document, but running by custom from year
to year are not ‘ long’ tenancies or leases, even though in fact they have lasted
for generations. The owner canalways terminate such a tenancy by due notice.

.. The Record of Rights Act bas_been applied (R.. 685—16) .to the
four cities of Ahma1inagar, Barsi, Gadag and Godhra, agd further to the follow-
ing cities in R. 6106-17 ;= . ‘

Northern Division, Central Division, Bouthern Diviston.
Pandra, . . Bholapur. Nagik. Belgnam,
Viramgam. 1gatpuri, Bhuseval.  Bagalkot. *
Nadiad. ' Dhulis. P’'oona. Ranibennur.
Avaund, Manmad. . Byadgi (R. 1462 of 18).
Borsad, o Jalgnon, '
Thaoa. Nandarbar. -

and to the city surveyed suburbs of Ahmedabad in.R. 8345-17.
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It is contemplated thatit will generally be extended to all
cities, sinog it affords the only satisfactory machinery for keeping ItlheB u::ceg:ii
up to date when once they have been framed, and it gives us logal power to
charge fees for further sub-divisions and alterations of  property ‘boundaries °
which have to be mapped in the course of maintenance. :

119, It has already been noted that after the completion of thi iry, -
the numbering (para. 84) must be finally scttled. {)t tust wa,it'.a ‘Eln_ mtrge, h
Enquiry is finished, because we do not know how far E. 0. will amalgamata ‘
or separate properties which the Measurer took as single units. : .
.-, 120. While enquiring into titles as between Government and th nici- -
* pality and ocoupants, E. O. will necessarily ascertain what pm‘;;n Hios e»aguﬁﬁti .
. frae of rent or assessment, and what properties are liable to assessment, and
how mtuch they are p_a{lmg and for what period it is fixed. He will also note
* thosg occupancies whioh he finds to be free of such charges whether thay: are .
exempt by law or by specific grant or only by custom. He will* therefore™ also
have to -determine the boundaries of the old Gaothan within which land
is usually exempt from buzldmg assessment, and beyodd which it is liable to
altered assessment under Section 48, even thuugh it may for a long period have
inadvertently been unassessed® E. Q. will not usually be directed to impose
the assessments in such cases, but will submit to the Collectar schedulés of the
different kinds of properties which he finds and suspects to be liable.

. 121. Under Section 100, L. R. C., the E. O.-has powet 1o assess all Jand
not hitherto assessed and whether occupied or not ocoupp?ied. But unle:sn Iiiu“ii
80 instruoted, he is not obliged o carry out this agsessment, and in Practice it
is never done. If he were directed to make an assessment, then he would base
it upon the values of land, and a precedent can be found in the case of Bijapur
(R. 6515=~95). If E.O. is.not directed to make assessments, then all such
assessments will be made by the Collector under Section 53, except in the' few
. cities where 0ld L. R. C. Rules 36 and 57 apply and in those which are already
‘assessed (Bijapur), Under the provisoto this Section 53 the Collector can
investigate claims to hold land upon Inam tenure. XE.O. will therefore record
~ the tepure upon which he finds land is actually now..held, but will not impose
assessments. - - PR
-~ 122, He will ‘submif to the Collector schedules of unauthorized ovcu-
pations where eviction seems to . berequired, or of lands liable to assessment
or altered assessment (for an interesting case, sse R. 5275-17). Also. he
should not ignore questions of easements; he may find open -Government
"spaces upon which easements are being allowed to grow up by neglect, sach
a8 -doois and windows abutting upon Government land which the house-owner,
is not tntitled te usa (see para 98.) The Collector should take care that
when spaces are decided to belong to Government but are wholly or partly 'in
the possession -af any unsuthorized persons, eviction shcduld be promptly
_ effected, otherwisé the .unauthorized possession .would cerfainly ripen into
adverse and” known spossession. Likewise encroachments on streets or other
land vesting in the Municipality should.-be noticed and schedules sent fo them
for action under Section 113 (3) or 122 (2) District Municipal Aot (R. 3251-17
according a8 the encroachment began before or after the land came within -
the Municipal District, -Even if limitatien has run for 30 years against them,
still on “payment pf compensation they can eviet; (I1' L. R. 38 Bom. 15).
This is little different, however, from the ordinary pawer of acquiring land on
_ payment. - _ - - * ;

The Municipality” has also pawer to deal with eneroachments upon open
spaces, whether they. yest in them or not. To deal with these encroachments
may take long, and they may ultimately be conceded and not removed
(see para. 108). Therefore, they should be mapped as first found ; when they
have been removed or modified, the map can be corrected. The maintenanca
staff should see that the schedules are fully dealt with, if not completely
disposed of, before E. O. finishes his task.
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123. Sections 128 and 129 L.R.C. no longer have any operation unless we
are revising a city once surveyed under Act IV of 1868. When the Collector
extends a town site undér Section 126 it is doubtful whether the proviso in the
last clause of Section 126 would not debar him from bringing.sny Inam land
settled under the Summary Settlement within the town site limits.- If it werd
80 brought in, then Section 134 would apply to sach Inam_land ; in fome Gujarat
-oities there is Summary Settlement land slteady within-the town site to

which that Section does apply. A full discussion of the liability to "assess-
ment of all the kinds of land which may be found within-a City Survey and
of all the incidentsof its tenure, is appropriate rather to the Land Revenus
Code and Rules, and commeptaries thereon. . :
. 124. The original detail' map must of course be available. fer the use -of -
E. Q. pnd for inspection by the public during his Knquiry, and extracts or -
copies thereof should be readily given when'applied for, and the fee should” be
. moderate. The ordinary L. R. C.. Rules for copies of maps do not cant>mplate
" suclr small extracts as thé copy ef a sinile small property from the City Survey
map.~ A specia} fee should befixed for these extracts required by parties for the
" purpose of City Burvey Enquiry disputes; probably 4 annhs will be quite suffici-
_ent, in most cases, ‘and a staff of copyists+ should be engaged . Frequently the
- nain property and the portion in dispute will be {chalta) number2d as two sepa-
rate plots, whyle the claimants will claim thatthey sre one property {see para.58).
Fees for two maps should not be chargded for such separate portions, nid generally
it should be remembered that fees to be charged for maps and copies -in the
0.T. S. Office should not be made into a«wsonrce of revenue, which has sume-.
timies occasioned, public complaint, but should be sufficient only to meet com-.-
fortably the cost of preparing them, But great care must be.taken of the
-original map during these operations, hecause it has not yet been printed, and
it is an indispensable and irrepliceablo Record which must not be bhandled by
upauthorized persons, and when taken into the street, must be pinned on &.
board and covered with a oloth to keep it reasonably clean and dry. . .

125.» We must also not forget that in some cities there ts old Cantonment
land and the tenure thereof is special, and not governed by the L. R.C. and
tare should be taken not to do anything which would have the effect of alter
ing this tenure without proper authority from Government. Such old Canton-
ments are found in Dharway, Sholapur, Surat, Satara, Kiira, and numerous

other places (see R. 8891-09, para. 8). _ , .

.« 126. The ypshot of all this ia that in the Enguiry and Property Registers

E. O. will huve to record numerous possible tenures. They will not all be the

samae in every town., Some kinds exist io one place, but nof i another.” It
will therefors be best for E. 0. to make out & list of all the kinds of tenurs
whioh he encounters ; for all those which are. sufficiently cormon to make it

worthwhile e should apply an abbreviation Such as a capital letter of. the

-alphabet, and instead of writing out the particularh of the tenure every %ime 1n

the Register hi should simply insert this capifial letter. Some spch list as the
following is suggsted :— o . LI

.A=Revenue-free by custom. | T g
L L= .

B=Paying rent under leass from .Governmen_'t.._

C==Payiug (altered) sissessment to ‘Government on Land"Revenue C;de
tenure. | -t SR

D=Lands sold @trighti)y Mu nieipality, (buft ’liable:tt; ﬁ*s;,y Land I{‘é.\?enue).‘
E=Lands lewssd by tha Mﬁ‘ﬁu:igulity upon rent fixed for aperiod. = .
F=Lands hell by Munivipality for publio and nonprofitable purposes, -

127, There may be several other common tenures, and again there nay
ba sorte kinda of which bnly one or two examples are found -ln the city. For
thl.s last+kind no abbrevistion is necessary. When the whole Enquiry is
finished and appeals decided, it may be found that some of these kinds dis-
appear.  But after final revision, the list being printed or engrossed at the outset
of the Troperty Registor can be used {orexpressing briefly the nature of the

B 650—a e '



50

tenures found. When E. O. haa prepared this list and before his Enquiry is
completed, he should submit it for scrutiny to the Director of Land Records
and the Collector, in order that prompt attention may Bé given to any peculiar
or dubitable tenures that are alleged to exist. Such doubts ought to be resolved
and properly decided by superior authority before the E. O.'s proceddings are
finally closed. : ' . '

128. This raises perhaps another question whether the E.O. can rovise
or modify his own defisions when once recorded, or must he leave all such
revision to the appellate authority ? It would seem that like all other Courts he
might certainly correct a mistake or misapprehension, provided oanly that he
issues fresh nofice of his revised decision to the parties concerned. But if he
proposes to make an amendment which is disputed or contentious, then it -
would be better to refer the parties to the Appellate Court in case of disputes
under Section 50-A (or 37, L.R.C.) when the proceedings are formal.. Bu} in-
other matters such as entries of the nature of title which are not in dispute with
Government or the Municipality but are entries under the Record of Rights
(if applied) or the informal Settlement Registers under Section 108, it wold-
seem that be may correct his entry at any time, provided he makes the correc- .
tion perfectly clear and initials and dates i}, (cf. R. 8720-91) .

129. The present standard rate for Enquiry i8 about 23 properties per
working day. Of these not all will be disputed ; probably not even 6 qof them.
But the average output is to cover all cases. It may happen in some towns
that disputes are more numerous and keenly contested than in others. If a full
Record of Rights (para. 116) is being prepared, the scale would be lowered-tb .-
allow for searches for prices paid, &c., and an extra clerk may be needed for
reading documents and summarising their contents. Therefore, it would follow
-that one Enquiry Officer can keep level with the work of about five Detail, -
Surveyors. If there are a larger number of Surveyors, then he could never
catch them up, and therefore he may safely commence his enquiry as soon ad
even a part of the first sheet is completed ; and his enquiry will not be finished
when the detail mapping ends. He will retain one Surveyor at least after the
rest of the staff has been disbanded. He will keep a diary of the number
of properties enquired into, the number disputed and the number in which
the original map or record required to be corrected, and ‘also note the percent-
age result of appeals. f : 3

District Municipal Act IIT of 1901,

For ready reference, the sections which bear upon Enquiry work are here
reprinted :— '

3 (7)— Building” shall include any hut, ghed, or other enclosure,
whether used as a human dwelling or otherwise, and_ shall include alse walls,
verandahs, fixed platforms, plinths, doorsteps, and the like. :

3 (12)—* Street’ shall mean any road, jdotway, square, court, alley or
passage, accessible whether permanently or temporarily to the” public, whether
arthoroughfare or not ; and shall include every vacant space, notwithstanding
that it may be private property, and partly or wholly obstructed by any gate,
post, chain or other barrier, if  houses, shops or other buildings abut thereon,
and if it is used by any persons as a means of access to or from any public place
or thoroughfare, whether such persons be occupiers of such buildings or nof,
but shall not include any part of such space which the occupier of any such

building has a right at all houss to prevent all other persons from using as
- aforesaid: e ‘ o "

3" (13)—* Public street "’ shall mean any street—

(a) over which the public have a right of way, or .
N (&) heretofore levelled, paved, metalied, channelled, sewered or repaired
out of Municipal or other public fands, or :

(¢) which under the provisions of Section 90 is declared by the
Municipality to be, or under any other provisions of this Act becgmes, &

no-

-

public street. - .
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4 (4)-—When any local area ceases to be a mumclpa.l dmtncl‘. the Mumcl-
pality constituted therein shall cease to exist, and the propérty...........ccceene
vested in any such Municipality shall, subject to a.ll charges and lmbllmea K

affecting the same, vest in His Majesty, ......

- 40 (1)——Every Mumclpa.ht;y shall be competents, sub]eot to the restriction
conta.med tn sub-section (2), to leasy, sell or otherwise transfer any ..... .. ..
. immovable property which may, for the purposes of this Act, have become
tested in or been a.cqulred by them,...... :

40 (2)~-In thecase of every lPase of itmmovable property for a term exceed-
ing seven years, and of every sale dr other transfer of any such property, the
previous sanction of the Commissioner is required.

40 (3)—In the case -

* (@) of a lease for a period exceeding one year, or of a sale or other

tru.ns[er, or contract for the purchase, of eny immovable property........ ..

eenesneni-nsnse eornenesssebh® sanotion of the Mumclpa.hty by-a sesolution pa.ssed gb
" 'm general meatmg is required. , B
48 (1) ~Every Mumclpahty may from time 0 $ime .-....;e .esvee <. een,..make
-..hye-laws, but not so as to render them inconsistent with this Act,......
. (n) regulating the conditions on which permission may be- given for
- the temporary occupation of, or the erection of tempora.ry structures on
publie streats oy for pro,]eotlons over public sfreets, .......cecesuicineninninevas
. {0) for preventing the erection of buildings vnthout a.dequate provision
" being made for the laying out and location of streeis;
(p) for ensuring the ddequate ventilation of buildings by the provision-

and maintenance of sufficient open space either internal or external and of
doors and windows and other means for securing a free circulation of air ;

50 (1)—Every Municipelity may acquire and hold property “both movable

»
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+ and inmovable, whether within or without the limits of the Municipal District.,

50 (2)—All property of the nature ‘hereinafter in this section speclﬁed, '
and not being specially reserved by the Governor in Council, shall be vested in
and belong to the Municipelity, and shall, fogether with all other property, of
what nature or kind soever, not being spemally reserved by the Governor in
Council, which may becoine vested in the Municipality, be under their direction, -
mahagement and control, and shall be held and applied by them ss trustees,
subject to the provxslons and for the purposes of this Act ; that is to say :—

(a) All public town-walls, gates, markets, sla.UUhter—houses, manure
and night-soil depots, and pubhc buildings of every description,

(b) All public streams,-tanks, reservoirs, cisterns, wells, spnngs, aqué-
quets, conduits, tunnels, pipes, pumps and other wa,ter-works, ‘and all
brldges bulldmgs engines, works, inaterials and things connected there-
with or appertaining theretq, and also any adjacent land (not; being private
property) appertaining to airy public tank or well: .

(¢) All Publm soweys, drains, tunnels, culverts, gutters and water-
courses in, alongside, or under any- stleet and all works, materials and:
things a.ppertn.mmg thereto, ... ..o . it i st e e ere e

() All lands transferred to them by the Secreta.ry of Smte for Indm
in Counoil, or by gift or otherwise, for local pubhc purposes.

() All publio streets, and the pavemepts, stones and other matiena.ls
thereof, and elso all trees, erections, materials, implements andsthings pro-
vided for such streets. -

54 (1)—It shall be the duty of evary Municipality: to wake rea.suna.b]e'
provision for the following matters within the Mumclpal District ander” thejr
authority, namely :— - .

(/) removing obstructions and projections in pubho strests or places
and in spaces not being private property, which are open to the enjoyment
of the public, whether such spaces are vested in the \Iumolpahty or belong
to His Majesty ; :
B 650—4a



o2
() comstfucting, altering and maintaining p-ublio streets, oulverts,
Mlln_icip&l boundal'y-mﬂrks,... “ER RSt saREsaIds s NEURES taunpee -:- L avrem.meu ey aBBRaE
(%) naming streets and numbering houses ;

90 (1)—It shall be lawful for the Municipality to lay out and make new
public streets, and to construct tunnels and other works subsidiary to the same
and to widen, open, enlarge, or otherwise improve any such streets (and
to turn, divert, discontinue or stop up any such streets) and, subject to the
provisjons of sub-sections (2) of Section 40, to sell any ‘such land, hereto-
fore used or acquired by the Manicipality for the purposes of such streets, as
may not be required for any public street or for any other purposes of this Act.
90 (2) - In laying ou$ or making, or in turning, diverting, “widening, open- *
ing, enlarging, or otherwise improving any public street, in addition to the land
required for the carriage-way and foot-ways and drains thereof, the Municipa-
lity may purchase the land necessary for the houses and buildings to form the.
said street, and subject to the provision contained in sub-section (2) of Sec-
tion 40, may sell and dispose of the same in perpetuity or on lease for & term of
years, with such stipulations as to the class and description of houses - or
buildings to be erected thereon as they may-think fit.

90 (3)—When the Municipality consider that in any stregt, not being a °
public street, or in any part of such street, within the Municipal District, it is
necessary for the public health, convenience or safety that any work should be
done for the levelling, paving, metalling, flagging, channelling, draining, light-
ing or cleaning thereof, the Municipality may by written notice require the
respective owners of the Jands or buildings fronting, adjoining or abutting upon
such street or part thereof, to carry out such work in a manner and within a
sime to be specified in such notice, ,

90 (4)—After such work has been carried out by such owners or, as pro”
vided in Section 156, by the Municipality at the expense of such owners, the
street or part-thereof in which such work has been done may, and on the
_joint requisition of a majority of the said owners shall, be declared by a publio
notice, put up therein by the Municipality, to be a publio street. S

90 (5)—A Municipality may, at any time, by notice fixed up in auy street
or part of a street not maintainable by the Municipality, give intimation of
_ their intention to declare the same a public street, and unless within one month
- next after suoh notice has been so put up, the owner or the majority of several
owners of such street or such part of a street lodges or lodge objections thereto
at the Municipal office, the Municipality may, by notice in writing put up in
_such street, or such part, declare the same to be a public street.

Sections 92, 93, 94 provide for improving public streets by the acquisition
of open spaces, doorsteps, and projections; or by setforward to the regular
line over any intervening open space.

113 (3)—The Municipality may, by written notice, require the owner-or -
occupier of any building to remove or alter any -projection, encroachment or~
obstruction whick, whether erected before or after the site of such building
became part of & Manicipal District, shall have beey erected or placed against
or in front of such building, and which .’

(a) overhangs or juts’into, or in any way projects or encroaches upon,
any public street, 8o as to be an obstruction to safe and convenient pass-
. age along such street, or which
(3) projects and encroaches ‘into or upon any uncovered aqueduct,
drain or sewer in such streef, so as to obstruct or interfére with such
aqueduct, drain or sewer, or the propér working thereof :

Provided always that the Manicipality shall, if such projection, encroach-
“ment or obstruction shall have been made in apy place before the date on
which such place bécame part of a Municipal District, or after such date with .
the written permission of the Municipality, make reasonable compensation to
every person who suffers damage by such removal or alteration ;............ ...

122 (1)—Whoever in any place after it has becomeé a Municipal District,
shall have built or set up, or shall build or set up, any wall or apy fence, rail,
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. poét,‘gtall,, verandah, platform, plinth, step, or -any projecting structure or
thing, or other. encroachment or obstruction, in any - public = street, shall
be punished with fine which may extend to twenty-five rupees. :

(2)—The Municipality shall have power to remove any such encroach-
ment.........» , and shall have,the like power {p remove any unauthorised
encroachment-of the like nature in any open space not being private property.

- whether such space is vested in the Municipality or not, provided and that if -

“the space be vested in His Majesty the permission of the Collector shall bave
first been obtaiged, and the expense of such removal shall be paid by the pers
son who has caused the said.».............encroachment.............. vennae

. Note.——For prooss fees in formal or summary enquiries (at 2 as. léz 8 sommonn, and 6 as, for a warrant,
and bhatta as for Courts of Bmall Causes) sse p. 657 B. G. G. of 8.4-76. The ¢ Court ’* csn order the costs to be
borng by ebiter party (R. 4468-8). - )
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CHAPTER VI
Map Printing.

130. When the enquiry is finished for any particular sheet and when the
final numbering has been carried out, we can then proceed to print the maps.
The process to be employed is the -Vandyke, by which a tracing made upon
paper reasonably transparent (not necessarily tracing cloth but* Bank Post or
other thin white paper will do even better) is 1aid upon zino sheets specially
prepared in such a way that the tracing is transferred by the action of light to
. the prepared printing surface. In this way there can be no variation whatever
between the tracing and the printed map, as may occur in photographio
~ re-production upon gelatine plates. It is essential that the ink usedin the tracing

must be uniformly and adequately opaque, such as Higging’ Waterproof Indian
Ink, perfectly evenly and uniformly applied. Common ink will not do, becausd
the lines are sometimes dense and sometimes almost transparent. Moreover,
- Bince after printing the tikka sheets at their original size we require to reduce
them by photography to a general map of the city, it is necessary therefore that
the lines and figures used in the first tracing should be large enough and thick
enough to be still legible when photographed down. If the tikka maps are at
25 feet and we reduce to 200 feet to the inch, this is a reduction to }th, and in
fact 64 sheets at 25 feet to the inch will reduce to one sheet of the same size
at 200 feet to the inch. If therefore we write figures on the first tracing of
such size that when reduced to 4th they are invisible or illegible, this will not do.
In Fig. XXIV, we find a schedule of figures and letiers and lines and hatchings
as they should be drawn in 25 feet and 40 feet tracings, th order that they may
be properly legible when photographed down to 200 feet. In order to secure
proper and uniform thickness of lines and size of figures and good density of ink,
it is expedient that these tracings should be made under the supervision of the
Photozincographic Office in Poona. They could be made locally, provided the
above . requirements can be guaranteed, but experience showed that local
tracing is very risky and often had fo be done again. We are now sending local
men to be trained in Poona. For tracing, one must have an absolutely rigid
frame so arranged that the light passes from underneath ; and for this reason
cloth mounted originals are inconvenient; and the work must always be done
neatly and uniformly, so that it may not look unsightly when printed. In
tracing, the built and ubbuilt portions of each property will be distinguished
by hatching the built portion. The lines will. be drawn far apart so as not to
coalesce upon photographic reduction. Hand printing stamps cah be obtained
for printing names though they might need retouching by hand.

131. 'We have to print not only boundaries of properiies but also their
numbers as finally numbered, and the storeys and the names of streets,
and nafnes of public buildings, (Government and other offices, cattle-pounds,
and so on. Munieipal, Gaothan, and Village boundaries will be shown by
distinctive lines. Tramways and Railways will be shown by conventional
symbols, and various other such particulars #s may be decided for any particular
town such as the location of the water and drainage mains, reservoirs, and
public wells, and so on. Important Temples, Markets, Schools, Hospitals
(ordinary or infectious), Mills or Factories employing numerous hands, Banks,
will also: be mentioned. We may also make a few distinctions between
_ ordinary properties and Inam Survey numbers, and Municipal lands (see
Conmnissioner N. D'.s C. T. 8. No. 27, dated 1lth March 1916), though it is
usually better to leave these details to be dealt with as subsequently described
in para. 134 below.

132. When the sheet has been completely traced and all the names and
numbers as above properly inserted, it will be printed off. Of course, there
will be a printed title and the scale, year of Survey, and an explanatory list of
symbols employed will also be printed on the face if there is room or, if not, on
the reverse. The LL lines will not be traced across the map since they would-
tend to confusion, nor will any off-sets, or the base lines or traverse legs be
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. :
drawn, nor any dimensions which the sarveyor may have recorded, bus it is in- *
dispensable and most important that the exact position of every Theodolite
station should be traced and the station numbered, and round the meargin of
the map the ertremitigs of the L, lines should be marked and numbered, so

* that if desired they could be drawn in pencil across the map with a ruler.

133. When printed, the next thing is to join.all these tikka maps into the

- general map of 200 feet. Here we shall find the LI lines very -useful as a
guide. Round the margins of the maps there will frequently be pieces of
properties or whole properties which appear in both maps (see para. 66). The
first step will be to place together on the floor of a large room or on the large
boards available in the Photozincographic Office as many printed map-sheets
as will photograph down to one plate on the camera. They will be frimmed

- . down with the scissors, and overlapping portions cut away, and the jumction

will be made by means of the LL lines ; and when it is completely effected the

whole block of maps will then again be examined by & draftsman and improved

for final photography. The steps required will be to remove duplicate street
names ; for instance, when the same name appears in both maps it would be
sometimes better replaced by & single name, one of them being blocked out.

Then Ward or Peth names which could not conveniently be shown upen single

sheets can now be inserted over blocks in large letters. Also natural feature,

such as hills, rivers, and parks with trees may be touched up by shading or

contour lines. On the exterior sheets the numbering of the LI, lines at the"
extremity of every tenth (in a 1/5th reduction) or every sixteenth (in a 1/8th

reduction) should be retained and the rest cut off. When thisis completed, the

photographic reduction is made and the resulting negatives are joined together

into the general wall map at 200 feet. '

- There must be some distortion in this process since the gelatine negatives
are liable to shrink or stretch in transfer to the printing stones [we hope to do
this work scon by the finer Helio process instead of litho, a specimen of a Helio
reduction to 200 ft. from a village site surveyis given-im Figure XXIV(a)], There-
fore, a photographically reduced map should not be used in arguments about.
exaot distances. Its purpose is to:show the general oollocation of the City with
smple accuracy for topographicel purposes. Encroachments and other dise
putes must be decided by the printed tikks sheets, or originals thereof.

The largest camera in use in Poona gives a plate 20°X%24*: taking Tikka
theets at 247X 3C" [ses ‘para. 51, the extra 2 inohes (pars. 66) disappear at the
fracing stage]; thia means that at 40 feet to one inch 16 sheets and at 25 feet
to one inch 40 sheets of original size 24° X 30" will photograph into one plate at
200 feet to one inch. ’ .

. 184, But there sre certain features desirable for administrative purposes
" which we cannot conveniently show upon the first tracings and printed tikka
sheets. The Municipality will like to know what lands are absolutely Munici-
+ pal property and what are held by them free of rent, and what are subject to
rent.  Also they would like to know the location of latrines, water stand-pipes,
dust bins, pail and kachra depots, slaughter houses, Municipal schools, toll -
and ootroi offices, and s0 on. We could not have printed all these things by.
different symbols.on to the original mnap without overcrowding and confusing it.
But the Municipulity can now take & printed set of tikka sheets {or a final 200’
wall map) and can color them with various color washes . upon ail these kinds
B of properties and locslities which they desire: to distinguisk ; partioularly the

locations assigned to dangerous and offensive trades (Section 151-D, Municipal
Aoct) and all burial and burning grounds. Just so the Drainage and Water
Works Engineer can draw or paint his drainsge and water pipes, out-falls, and
all other particulars in the exact position they occupy. Then the Coliector can
take another set and can color Government lands granted on lease or paying
altered assvssment, or Inam lands, or temporary leases, or lands unoccupied and
available for sale. *The Police and the Excise Administration can also take sets
and color them aocording to their requirements; at Cinsus time another set
1ay be used for the control of the Census operations. Obviously, if we printed
ull these details even on the tikka maps they would become unduly congested,
and, when photographed down, the general 200 feet map would beceine
vntirely illegible. '

L6 —4c
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184-A Contouriag—One of the most important things which the Sanitary,
Water, or Roads Engineer requires to know about a city is its contouring or
distribution of levels A contour means that line running through a city along
the ground surface which is everywhere at the same level. In a hilly town the

- contouring would naturally .form rings round each hill and would show desp
indenfations whenever they cross a natural drainage, stream. or river. In a
very flat city like Poona, there would probably be only a very few contour lines
altogether and these mostly along the banks of the river, if we drew each line
at an interval of 5 ft. In Nasik there would be a considerable number of lines
even at 10 ft. of vertical interval.

In open country & contour line can be followed by a Surveyor through-
ou} its course. In a city this is obviously impossible, as it would run through
houses and walls. The only possible course is to follow the principal streets
and mark the levels along them and determine where the contour lines cross
each street. We have not .discussed levelling in this "Manual as part of the
City Survey operation, and hitherto in Bombay levelling has never formed part
of City Survey. There is.no doubt it ought to be included. As socon as the -
printed sheets are available, a levelling Surveyor should take a'set of sheets
and should determine first the highest point and the lowest in the city so far as
he can judge, and should select a solid and good bench mark as a Datum or
starting point for levelling. Taking this Datum at nearly the lowest level in
the Town area, he should call it 100 ft. Then all other levels above it will be
expressed by figures from which by deducting 100 we get the height above
Bench Mark. Even levels below it (which may be reached in drainage, exa-
vation, or well sinking) will still be positive, and not minus levels which are
objectionable. He should then determine whether contour lines should be put
in at intervals of 5 or 10 feet. In very flat towns 5 ft. would probably do.
In very steep hilly towns, 10 ft. He should then take levels starting from
Datum along the Theodolite legs which traverse the principal streets, and
determine whers the contour lines cut them. Also he should follow up the
beds or courses of the most conspicuous drainage lines such as rivers or nallus,
and find where the contour lines cross the water level. Also he should work
several lines up the sides of the principal hills. Then he will have to join these
-contour lines across through the houses according to his judgment and by in-
spectlion of the ground. The object of this contquring is not to get exact levels
of every fraction of tha city, but to give bold and yet not recklessly inaccurate
contours which will assist the Engineers of the future in fixing pipe lines, new
roads, tramways, and so on, He ought to be able to mark on the maps with
oxactness in the main streets precisely where the contours cut the Theodolite
legs ; and if he does this accurately even for 50 Stations in the city, he will have
saved much future labor by providing starting points for local levelling. When
great accuracy is desired, future leveliersshould take off from points not exposed
toalteration from road repairs The bench mark must be carefully recorded and
preserved and included in the inspections of Theodolite Stations and when it is
possible to connect it with any other more important levelling Datum, this
may also be done. Itought not to take a competent leveller more than a month
to complete & good contour survey of quite a considerable cily, when he is
provided with the maps contemplated by this Manual.
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CHAP’E[‘EB} VIL
Property Register.

135. Upon the conclusion of the enjuiry and the appeals, and after
assigning the final numbers we then proceed to write up the Property Register
during the printing of the maps, The Property Register is a summation of the
results recorded in the Enquiry Register. We can, therefore, leave out all the
dates of notices and notes about persons present and reasons for decision, &o.,
which are in that Register. Moreover, we have now given the properties a final
number and firet we should+make a sort of index *showing the connexion
between the final Number and the’Chalta or current Number which the
Measurer used in his sheets, and which was followed by the Enquiry Register.-
“Then we should prepare the Property Register in the sequence of the new,
final Numbers and in volumes corresponding to the wards, or parts of wards if
they are very large. The Form. of the Property Register will be as shown
on page 58, When it is completed, the areas will be totalled, each kind &f
tenure whigh it is necessary to record separately in the Village Tharavband
(V.F. V.) being separately totalled, with the revenue if any which accrues.
Commuted revenue will be dealt with as described in the Manual of Revenue:
Accounts. When transferring total areas to V. F. V, take the nearest gynta
and quarters. )

Whenever any change in ares or revenue occurs in the Property Register,
these totals must be corrected, just as the Abstract of V.F. I in ordinary
villages is kept up to date and correct by the Village Accountant. No ‘Kam-
Jasti Patraks’ from the District Survey Office are needed, since the City
Burvey Office is self-contained and can make all its corractions, quoting of course
the authority. )
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Instructions for writing up the Property Register.

1. Column 5 should never be left blank, the word nil or “muafi’ being
written when no assessment is recovered. '

2. Column 5 will show the assessment fixed and sanctioned under chap- .
ter VIII, Land Revenue Code. When there are separate rents under leases or
Banads granting permanent occupancy given prior to the City Survey Settlement
these will be shown in Column 6. :

8. Column 7 will show the year of expiry of the general Settlements
except when there are special leases shown in Column 6. It will then give the
year of the expiry of those leases. *

4. Inthe case of Governtent land not given out on permanent tenure,
Column 8 will remain blank, unless the land is reserved for a special purposs,
when the details can be given in this column.

5. Column 10 will confain the names of lessees of Government land
who have no permanent right of ococupation. In such cases Column 8 is.
blank. The dafe of expiry of the lease will be given in this ¢olumn and not in
Colamn 7. '

[Where & Record of Rights is being introduced this column will also
contain the names and terms of lease of long .term lessees under permanent
ocoupants.]

6. Column 12 will be filled in when the register is to be used as a
Reacord of Rights under Chapter X-A, Land Revenue Code. It will contain such
rights as are recorded in the similar column of Village Form VI. Al:0 notes of
easements found by the E. O. will go here. '

7. A mortgagee of a building belonging to a permanent lessee of - the soil
will be shown in Column 11 against the name of his mortgagor in Column 10.

8. Mutations will be made direct in ink into this register, se¢ Chapter
on Maintenance. Original entries must therefore be given plenty of room,
leaving from half to one inch betweean entries (see para. 151).

9. When on any page so many corrections have been made as to crowd
the entries, the page (i.e., only the last correct entries) will be recopied and
kept in a portfolio; when the whole Register requires re=writing, all the remain-
ing pages will be similarly recopied and bound up. Bubsequent alterations will
be made upon the new copy. -~

10. When one or more upper floors or parts thereof are held by separate
owners, though not building sifes, they may be entered parenthetically below
the ground flcor property as sub-numbers, for Municipal and other purposes,
noting in Columa 12 that they have the right of standing over the lower¥oor
prqpert(ig?s ; 80 too with houses built on bridges or on projections over a
street, &o. ‘



CHAPTER VIIIL

;Sanads.

136. -Sanads are to be issued after the Property Register has been written
" and the maps printed. The printed maps show the finul numbers and we take
about four copies of each sheet and cut them up so as to get one map of each
property cut out with enough of the surrounding properties to indicate the
boundaries and surroundings. Then upon a Sa.nug Form we paste the map of
the Burvey No. and then finally we take care that the whole sequence is com-
‘plete according to the Property Register volume. Then we write in the name
of the holder and the tenure as in the Pfoperty Register, and then we may write
. down some, though not all, of the dimensions as shown on the original detail
map sheets. A scale strip is to be printed on the Sanad, so that any other dimen-
sion can readily be ascertained by anyone who knows how to use a scale. Then
the Banads must be signed by the special officer appointed for this purpose by the
Local Government (R. 341—16). Of course the Sanad will show for what city
and ward and on what date it is issued, and so on. It is not often possible for the
E. O. himself to sign the Sanads sirice he cannot remain at his post idle while
the maps are printed, and Property Registers and Sanads are drawn up;
but if he can ‘sign any, then so long as he is discharging his functions of
E. O., or even afterwards if he is available, he is thp proper person to sign
(R. 8032, 8479-17); if he is not available, another officer must be appointed
(R. 3984-17). There are two Standard Forms (R. 12163-14), but it must ge very
distinotly understood that these are only specimen Forms and that the Banad
does not create, modify, or take away any title or tenure, but leaves things exactly
as they were actually found by E. O. ‘The wording of the SBanad must be altered
to fit the exact facts of each case. (R. 10347—0Q9, 482—10, 6000 - 16). The
Standard Forms provide for properties held revenue-free, and properties paying
revenue, but as we have already seen there are half a dozen or more tenures
besides these which must be recognised and confirmed by the Sanads, and not
" altered (R. 5000-16). For Inam lands held already under Sanads, the new
City Survey Sanad will simply recite the fact, and give the dimensions,
Formuly (1) Deztrine Faste— ' '

L]

White Dextrine .10 ozs.
Water ' .10 ,, (Fluid),
Formalin ) vs. 16 minima
or
Salicylic acid .15 grains.

Rub the Dextrine down to a smooth paste with a little water, add the remaining water and heat
in a water-bath® until dissolved, stirmng well, during heating, in one direction only. Add the
formslin or Salicylic acid. Ailow to set. Shounld form a white masa free from lumps.

Formula (2) Flowr Paste—

‘White Flour : .4 o8,

" Arrowroot ...l om
Salicy]io Mid '..-60 grains.
Water .20 oza,

Rub the flour into s cream with a Jittle ﬁnter, add to the remainder, and boil in & water-bath*
" for 10 minntes. :

2. Dextrine, Formalin, and Salicylic acid can be had from any well known druggist. Paste
thus made will keep well and will protect the adhesions from attacks of cockroaches or other insects,

or growih of mildew. .

137. When the Sanads have been drawn up, they must of course be
checked and compared by another official besides the writer, and initialled by
' him, and then they will be signed by the specially appointed officer (see parp. 136)
after such tests as he deems proper. Then the Collector will issue notices under
Section 132, and the fees fixed will be posted in the Enguiry Register (with
addition of penalfies for taking delivery after the prescribed time). There will
also be needed a combined Day and Receipt Book similar to V. F. IX, but
simpler, for the use of the collecting staff, which will be specially printed for the

# A Inrge dekohi containing water and placed over @ fire to boil with a emaller dekehi containing the materials
for the peste standing or floating in it.

-
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city. Each counterfoil being specially numbered will show on its face the’

C. T. 8. Nos., the date, and the amount of fees for which Sanads are given to one

person at one time. His gignature in token of receipt will be taken on the back ;

finally the Receipt No. will be noted in the Enquiry Register (se¢ para. 116). It

will be convenient towards the close of the collection operations to make an exact.
list of the S. Numbers for which fees are not yet collected —and some of these

may ultimately bave -to be written off, though recoverable as arrears of L. R.

{ Bection 132, L. R. C.). -

138. The next question is to whom should the Sanad be given and how
many Sanads are to be issued dpon the basis of the Property Register entries.
The law, Section 132, L.R.C., requires that the Sanads should be given to the holder
of each * building site "’ and a separate fee (therefore a separate Sanad) for each
such site “separately held” : "Now it seems clear that the word *‘Holder” must
be taken to mean the highest holder where there are more than one. The
L. R. C. defines “Holder” &s including a tenant. But one could not give the
Banad to the tenant and leave the owner out. We must interpret this o mean.
Superior Holder,” But the words * separately held’ need not be so interpreted.
Here sepuarate tenancies can certainly be distinguished. A building is included
in the term land, but could not be called “ a building sife.” 8o if a. building
site belongs to®A, but the building upon it is the Property of B, it is clear that
A alone can receive the Sanad and still more when A owns the land and part
of the building, but B owns another part of the building (such ag the upper -
floor } without owning any of the land, But if A holds a plot of land divided
into portions each of which are let te separate tenants whether on a long or
short lease, or even small houses leased upon monthly tenancies, even so each
such separate building site, with the house upon it, being .differently tenanted
is ‘ separately held’ and requires a separate Sanad (R. 6416—09, 5000-16).
But in the case of a chawl where only the rooms are let to separate tenants,
it is not the building site which is separately held but only parts of the building,
and here the Sanad will not be divided. Where there are co-sharers, R. 4180—83
allows duplicates, executed as originals, in favor of each co-sharer; apparently
each such co-sharer would be equally liable to 'pay the full fee; no provision
has been made for dividing the fee but a simple copying fee of not more than
8 as. for such duplicates would ordinarily be reasonable. We could hardly
afford to cut up more maps for a few such duplicated. The map should be
hand-copied and Re. 1 would be a fair charge or more in some cases. A
mortgngee in possession is certainly a holder, but he is not the Superior Holder,
.and the Sanad must be made out in the name of the mortgagor, though it may
be delivered to the mortgagee as his representative, if the mortgagor himself
does not come forward to take delivery or pay the fee.

.139. Many properties consist of what may. be called 8 main block and
-some extension or other part which is not held upon the same tenure. The
most ordinary case is when the main property is old Gaothan land held by
oustom free of revenue, while the extension is a piece of the street or some
open space encroached upon or ocoupied at a known date and for which a rent
ig paid or which is admitted to be liable to revenne when Government demand
it. In such oases the tenures are different (‘separately held’') and separate
Sanads must be issued. It may seem that for such small properties, sometimes
consisting only of a platformn or a flight of steps, it is not yworth issuing Sanads,
and it is extravagant to oharge a separate Sanad fee. Y& We- may remember
that itis not so much the main properties which cause trouble, litigation,
~ disputes, and annoyance to the general publio, but it is precisely these emal
. projections and excrescences which are the chief cause of City Survey opera-
tions. 'Where the land” has been rented (see para. 95) by the Municipality
that body must pay the fee. It is not a hardship, because they derive revenue
-from the land and as remarked by the Hon'ble Mr. Curtis in No. 268-8, S. of 28th
April 1010 it would be a poor kindness to the Municipality to neglect to give Sanads
confirming its title to all these pieces of land only on the ground that they were
not large pieces ; because it is precisely these pieces which are a continual
nuisance to Municipalities. \ '
140, Sometimes these excrescences are not even leased as land but exist
-only a8 easements or licenses when the person in enjoyment has executed a
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Nadiva Kabulayat (no-suit agreeinent) admitting complete absence of ownership
and agreeing to pay an annual fee for the permission to use, or perhaps eujoying
the use free, but disclaiming any title (see para. 99). Here we have to deal with
an easement and nof with a ‘building site’ held by anybody. It would appear
that for these the land over which the easvment is enjoyed should be excluded
from the limits of the dominant property (ride para. 97). But upon the Sanad
for the main property it should be remarked * together with the easement of a
balcony over, or a right of way (or doorsteps or platform or window) opening
upon the land to the east (north, south, or west) as indicated in the plan,” It
might sometimes be necessary to color the plan to make it explicit. :

, 141. 9f a piece of Government land-is purchased revenue-free in perpe-
tuity under Rule'9, L. R. C., while the main holding is also by custom exempt,
then it is intended that the purchased piece should be always held .upon the
same tenure as the main property. If that main property is hereafter by law
assessed, then the addition will also be assessed, and therefore there is no
necessity of giving separate Sanads, but the whole will be treafed as one pro-
perby in accordance with the intentions of Rule 9 Likewise it may happen
that in one property there are two classes of land, e.g., some sold out of the
street, some Inam, some’originally agricultural held on aitered assessment;
but it may not be possible to determine the exact areas or the boundary bet-
. ween each portion. Here the Sanad must recite the facts as ascertained, but
the whole must be mapped and numbered as one property.

142. Government, Municipal, and Railway Lands.~Np Sanads are issued
or fees charged for public buildings or spaces or for Government property,
since there is no object in Government paying fees to itself. But the amount
due for Government plots is assessed and deducted from the fotal cost by
writing. off part of the advance, so that no charge falls on other owners
(R. 15407-17). Land held for Municipal purposes is usually free of revenue;
it i8 not however :exempted from Banad fees, and Sanads should be given~
for each separate plot. But when this land is leased or granted on rent-
by the Municipality, or even when the rental has been ecapitalised by sale .
in perpetuity (e.g., as at Jalgaon), ‘Sanad fees are chargeable tothe “holder.”
I the Municipality has parted with all its rights, then the sub-holder would
~ be the proper person to receive the' Sanad and pay the fee, and we are not
* obliged to have recourse to the Superior Holder. Baut if it is leased for a term
only, or if the Municipality is receiving rent, then Sanads should be issued
to the Municipality and fees charged for each separate ooccupancy. Land held
by the Municipslity from Government apon short lease (with or without rent)
i8 Government land, and no Sanad need be issued. The terms will be in the

Property Register. . .

143. Railway lands if held by a State Railway rank as Government lands.
If the Company ‘working a State Railway has an interest in'surplus profits
(G. I. P, B. B. & C. 1, N. W. and other Railways) then the fees will
come out of profits and will be partly, therefore, paid by Government, But if
held by a private Company (Barsi), then they seem liable under the Code to
pay fees for each separate plot. - Government have, however, ruled in R 6109-17
* that-Sanads need not be issued, nor fees charged even to private Railway
.- Companies. Buildings- occupied 'as goods-shed or engineshed would not be
soparately held, nor would dwelling quarters of Station Masters or gamgmen -
who are Railway servants. But if any house is let for a rent to any tenant,
then 1t is “separately held” according fo the argnments abové used. It is
doubtful whether the City Survey need in all cases be extended to land
occupied by a Railway Administration. They .often have excellent detailed
maps of the buildings, &ec., and questions of encroachment and public street,
- &c., do not arise inside their land. This should be considered by the Collector .
in fixing the C. T. S. limit under Section 126; and if the Railway carries on its
own sanitary, &c., organisation and is outside the objects of a City Sarvey,
money need not be wasted on this area, for which Sanad fees are not
recoverable. Details may be pbtained for the general City map from the
Railway Engineers; and the Collector would be using a right discretion in
excluding such an area from s * town site ' under Section 126.



CHAPTER IX.
Fee Calculation.

"+ 144. 'The Collector will caloulate the fees thus :—

Ezpenditure.—First the net cost must be ascertained after agreeing the
Treasury with the departmental figures and crediting agaiust the expenditure
all surplus recoveries for copies or other fees, If any further expenditure on
map printing or Sanad writing is possible, this must also be calonlated and
included. Then he must culculate the recovertes. After excluding the Govt. pro-
perties for which no fee can be charged (para. 142), he must have regard to the
ares shown in the Enquiry Register and the value as estimated in Column 13 of
that Register. For each site whether it contains a building or not, the E. Q.
can estimate it8 gross value in round thousands of rupees. The Municipal assess-
ments might help him, butrextreme accuracy is not important. The position
is an element of value, and does not ‘require separate bonsideration. Having
ascertained for edch site ite value and area, these elements may be reduced
to units. The unit of area may be each whole or part of 100 square yards,

. mneglecting fractions of 100 square yards if the area exceeds 200 square yards.
Then urits of value may be fixed on a sliding scale such as one unit for the
first Rs. 1,000 or part of Rs. 1,000, another unit for the next Rs. 2,000 ; another
for the next Re. 3,000, and so on. Thus a building valued with its land at
Rs. 1,500 gives two unita of value, but one valued at Rs. 7,200 would give four
units. Then by multiplying the value units by the area unife we get the total
nnits of assessment: for each site, and consequently the total nnits for the whole
of the town or city area. We can then see what fee per unit is required to

. cover the total cost. If in many cases the fee 80 calculated on individual sites
‘exceeds Rs. 10 the unit-charge will have to be slightly raised to meet the loss

*from the application of this limit. The Collector should aim in the first place
at a trifling surplus, since some fees are sure to prove irrecoverable ; on the other
hand, penalties under Seotion 133 will increase the recoveries; though some-
times where the Sanads have been delivered and fees collected by the Revenue
establishment these penalties have heen appropriated as Land Revenue, and
not as income of the City Survey. If there is a final deficit after collecting all
possible fees, or if the cost per Sanad is deemed to be too high ahd Government
agree to bear any portion of the total cost, then Government can write off any
deficit shown by the City Survey account (see the Godhra case, R. 11155—16).
The larger the number of properties, the less the average fee will be. It is hoped
that under the system in this Manual the average cost per property will in time
be worked down to about one rupee.




CHAPTER X

Matntenance.

R

o aystem of maintenanoe described in parag. 145-169 has been approved by Government in
R. 6106-17.] )

145. If we do not carefully and thoroughly maintain & City Survey after
its completion it is scarcely worth the trouble of waking the Survey at all,
Very many City Burveys have been made in the past and have gradually
decayed and become useless, and have had to be done again for want of any
Mainfenance system. When a Survey becomes utterly out of date and in-
accurate in every detail, it of course fails to satisfy the requirements which
justify such a Survey. Surat was surveyed in 1816 and again in 1867-75 and
now stands in need of complete Revision. Hubli first surveyed in 1827 and
again in 1875-80 is in the same predicament. Bijapur surveyed as recently as®
+ 1892 within 2§ years is in need either of extensive Revision or complete re-
“Survay. ' ' |

146. On completion of the survey and the. Enquiry, the records will be

handed over to the charge of the Collector or such officer as mey be appointed
to receive them. 7

The Old Records are of two kinds: (a) general, old orders and papers
- leading up fo the Survey or describiny the history and tenures, &c., and papers of
any former survey ; (b) individual, cases about particulsr lands, leases, encroach-
ments, acquisitions, &c., which are found in the Records of Government by
E, O. Class (5) will be placed in the Self-Indexing Files (to be described
hereafter). Many records of class (b) are in the hands of the Municipality
which does not always hand them over to the C. T. 8. office, but should be
requested to arrange them in similar files. Also maps, fippans, &o., of the-
Revenue 8. N, which fall into the C. T. 8. area should be handed over in
original {or copies if the books cannot be broken up). Class (a) must be
sorted, and ordinarily will cease to be of value when the new Burvey, is com-
pleted and 12 years have elapsed.
The New Records will be :— :
~ (1) TBe Traverse Books ingiluding Tie-Line (Kauns) Records.
(2) The Traverse Index Map.
(3) The original Detail maps, rough and fair €or tracings).
(4) The stock of printed maps.
(5) The Enquiry Register, (but none of the notes kept by Surveyors
or other such field records are preserved).
(6) The Enquiry proceedings according to the sequence of numbers
"in the Register. ‘ |
{7) The counterfoil Receipt Book for the Sanad fees. :
(8) The Property Register; with a %everse Index of old 8 N.or
Municipal Numbers. . ' '
(9). The files of correspondence, standing orders, and significant
papers relating to the general operations ; pay, contingent, and other bills _
~ and accounts. S - .
A copy of items (1) and (2) should be made and placed in the District
Survey Office togetber with one complete set of the printed maps and duplicates
of (3) or the tracings. Whenever any sheet is reprinted in consequence of
. corrections, the tracing of the corrected sheet from which this reprint is
. made should also be. preserved in the D. 8. 0. If ever the Property Register
item (8) is rewritten, then the old copy should also be preserved in the Taluka
or District Record. ' |
. These records must be located in the town-itself, and not removed to any
other head-quarters. The surveyor who will be entertained to keep the survey

&
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up to date cannot. do, his work efficiently if he has constantly to apply for
essential papers to another office. Genmeral control over the survey and the
maintenance of the Property Register will be exercised by the Collector and
the loeal Revenue Officer (for some cities- the Huzur Deputy is very con-
veniently located) to whom he may commit the direct charge. The techni-
cal work of the survey, the methods of measurement and correction of the-
maps, selection and care of instruments and so on will be carried on under
the supervision of the District-Inspector, acting under the general orders of
the Superintendent of Land Records. The staff required should be appointed
before hand 80 as to be ready to take charge as soon as the Enquiry Officer has
finished his work. A surveydr trained in all aspects of C. T. 8. work is
essential ; what other clerks, if any, are needed will depend on the ciroum- .
stances of the particular town, and the help which can be expected from village
officers. ' The Superintendent will see that the surveyor is provided with all
necessary instruments and equipment from the. first. After this stafl takes
gharge, no other office or department could carry out any measurements in the
oity ares for any purpose, except purely engineering work : mor should the
Municipality maintein Surveyors for land measurement. After the comple- .
tion of the Poona City Survey, Circle Inspectors were still found measuring
N. A, plots in the city (R. 18-17). .

147. The maintenance of a City Survey divides itself into maintenance -
" of (a) the survey proper, (b) the registers-and accounts based thereon ; just as
in the Revenue Survey there is a District Survey Office to deal with the survey
proper and & willage and taluka staff fo maintain the other records and acoounts.
- In the case of a City Burvey, however, the tasks are more closely connected.
All changes required to keep the Property Register up to date will not involve
measurement nor correction of the maps. 'A maximum of 7,500 properties
can be managed by one Surveyor, and he should be assisted by the village
officers, and by @ clerk of the stunding of Cirele Inspector for Record of Rights
or Property Regster work (Gadag R. 3492—15; Sholapur R. 9327—15).
(The old staff in Bijapur, Dharwar, Hubli was graded with the Revenue staff,
R. 3654—09). .
N 148. Changes which will require to be noted in the Records will arise.
om—
. (@) Government or Municipal action, such as land acquisition, street
improvemeunts, town planning and so on.

(5) Phivate transactions embodied in registered docun;_ents.
(¢) Private transactions not registered.

'Of the last & certain number will become known to the Municipality in the
course of the maintenance of their taxation registers, others will remain
unknown, S0 '

Transactions fo which Government is a party will usually be conducted
by the Revenue Offieer in general charge of the City Survey. It is a matter
of office routine for all such cases involving any change to be ecommunicated
immediately to the City Survey Office. With the Municipalities this is not the
case, and & chief cause of the decay of city surveys in the past has been the-
neglect of the ¥Municipalities to supply information and of Revenue Officers to
demand it from them. It should be one of the first cares, therefore, in & new
survey office to arrange with the Municipality for the regular and periodical
Bubmission of reports of (1) all new leases given or (2) acquisitions made,
(8) removal of buildings, (4) grants of permission to build, (5) other changes
which require to be recorded in the Property Register which come to their
notioe in the ordinary course of business, such as the death of property holders
and transfers of property. Each such report should be on a separate piece of

- paper to suit the Belf-Indexing File sgystem. Collectors must insist on Munici-
palities framing a rule accordingly and submitting these returns regularly and
punotually, and simple forms condensing the facts and supported by carbon
paper duplicates can readily be designed.

In regard to (B) it will be the duty of the surveyor or dlerk %o go once &
- month to the Sub-Registrar’s office and collect the information required.
B 4508 .
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149. There remain the cases which do not thus come to light. Now that
chapter X-A of the Land Revenue Code is extended to all city survey areas
property holders are under an obligation to present their documents and $o
notify transfers of property. I{ is believed, however, that all owners will be

- ready to produce documents, when asked, for the purpose of recording them in
the Register. There should, therefore, be no difficulty in recording the necessary
details of documents for changes reported by the Municipality. In order to as-
certain other changes there is no alternative but a regular and systematic tn-
spection of all survey numbers. Even when nofification is compulsory, this is
indispensable. For this purpose the surveyor or clerk must visit a small number
of survey numbers every day. One man can very easily visit 10 properties in a
morning, without unduly interfering with other routine work, and can thus

- review 200 propertics in a mont! or 2,400 a year. The Register of an-average
town (7,500 properties) would thus come completely under review onee in three
years. If there are more properties than 7,600, an extra man may be needed ;
but it should first be made certain that the scale of 10 properties a day oannot
be increased, This inspection should be regarded as the chief ordinary routine
and will be conducted simultaneously with the inspection of traverse stations,
and tesb of suspected encroachments.

150. The inspecting surveyor or clerk will take the Register with him on
his rounds and the detail map, and satisfy himself by enquiry on the spot that
the entry of rights in respect of each survey number is correct ; and if a changa
is required, enter it then and there, if the detailed information is forthcoming,
or obtain it. If Chapter X-A of the Code is in force, he will report for aotion:-
" each case of failure to declare changes of right, using a Register as on pi 60 of
.Revenue Accounts Manual (1915). "He will compare the map with the ground
and make & note for the surveyor (if he is not the surveyor) of any change
obviously requiring measurement, or map correction, If it is- necessary to
‘enter a building for this purpose and objections are offered, he will give the
7 days’ notice required by the Act, and make a second visit on the expiry of,
the notice. Standard Forms of receipt for documents, or for intimations, and
for Notice to produce will be the same as for agricultural lands.

151, The instructions aftached to the Property Register form show that
no Mutation Register is to be kept. Changes will be written neatly egainst the
superseded entry after striking out the latter with a single line, so that it
remains legible. Every change must be initialled and dated (in column 14)
by the clerk making it. In order that inspecting officers may: know exzactly
what changes are being made, a subsidiary Register or List will be maintained
with 3 columns only: (1) Serial No., (2) Survey Number, (3) Date of Mut-
ation. 'When they have been checked or tested this list can be destroyed. As
support for the mutation, the report from the Collector or Municipality, or
from private persons, will be filed under.the survey number, or numbers con-
cerned in the self-indexing files (of which description will shortly be made). Cases
discovered by the clerk on his rounds will not, of course, hgve such an authority,
but will be reduced by him to writing and recorded under his signature in the
file, and be tested as usual. Every such entry will be attested, as are mu-
tations in the village record, by an officer not lower in rank than & Mamlatdar's
Aval Karkun, that is to say, generally, either the District Inspector, the Mam-
latdar, or in the case of a taluka town, perhaps the Treasury Aval Karkun.
Mutations will be posted in the Register immediately on receipt of informa-
tion and need not await the completion of the revision measurements in cases
in which measurement is reguired. When it is found thabl the Municipality -
has failed to notify a change which they did know the delinquency will be
scheduled and reported for departmental action. Only in this way will they be
kept up to the required vigilance.

| Notice of Mut8tions.

152. Whether the Record of Rights, Chapter X-A, L. R. C., be applied or
. ot it is proper o give public notice of nyutations to those persons whose rights
are reduced and their friends, e.g., if A sells to B,"A’s rights are reduced; if A
and B effect a partition of property formerly in B’s sole possession, B’s rights
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are reduced: If A dies and is sucoeeded by his heirs, A (though deceased) is
regarded as having his rights reduced ; any person who claims to be bis heir,
sssignee, &o., can then assert himself. ‘ :

Full copies (as the present law in Chapter X-A literally requires) will nok

-be issued ; but can be-obtained or the revised enfry can be inspected in the

C.T. 8. Office. The following Form of notice explains itself, and an intimation
can be served by Post card in the same form at a cost of one pice each notice.

CITY. SURVEY OFFICE.
Notice of Mutations.

Tt is hereby notified that the rights of the following persons have been *
reduved by Mutations in the Property Register of the City Surveyed ares in
-respect of the lands noted in each case. | - : :

If any person has any objection or desires further informafion he should
apply in person at the C. T. B. Office. :

Date of - - . _
Name of persom whose rights Nature of alteration
entryof thel C o e educed. | © | in rights, . 8. N. affected.

" Mutation. .

- 4

153. Almost all correspondence {including oral complaints or objections
which should be reduced to writing and filed here -if they confain anything
which affects the Record) in the City Survey Office will refer to particular
survey numbers: and thersfore offers peculiar facilities for the use of the
‘ gelfindexing '’ Record system. This means that the serial number of the
survey number becomes the index number of the correspondence. Every cor-
respondence relating to survey numbers is placed loose on a shelf in the serial
‘order of its survey number ; a label pasted on the shelf itself showing us where
to look for a p&rtxcnl? survey number.. Thus, above label ‘ 1—100°, all corre-
spondences relating to survey numbers 1 to 100 will be placed in their serial
order. Should one correspondence deal with several survey numbers, say, 21,
168 and 375, the correspondence will be placed against the lowest serial number
(21) and in the cross-reference sheet of each of the other numbers 168 and 375
a reference to survey number 21 with the date of the correspondence. If thera
ocour in the future other correspondences containing references to these
partioular numbers which are filed elsewhere, additional notes can be made on

‘the same reference sheet. The periodical reports which will be received from the

Maunicipality will be similarly filed. If they or any other authority sends a
schedule of numerous properties it will be best to file all such returns together,
numbering each page of the file as it is added. In the Property Register
the page of the file can be quoted as authority (without the intervention of the
cross-reference sheet). Papers which are self-indexed do not require to be noted
in uny Barnishi. Papers which require further action (such as investigafion
after n period, or a reply to be sent) should be distinguished: in the seli-
indexed files by coloured tlags. When any original papers are sent away, in
ordor that prompt recovery may be ensured a special flag must be attached. -
Buotters which issue from the survey office relating to a survey number (or
numbers) should bave no other index of reference number than the survey
number itself (or the lowesté in the case of several survey numbers). The
Surveyor will keep a separate record for his measurement cases (see para. 154
B 650ba
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below). Under this system of filing it is not possible to discriminate between
classes of papers (except such as can obviously he destroyed atonce). But
since no document of title or other papers relating to city survey entries can
be legally required much more than 30 years after they have been entored in
the Register and given effect to, the record may be sorted out at short inter-.
vals, and all papers more than 30 years old thrown out. If the files have not
become unduly bulky an even longer period may be fixed. There will be a
certain number of correspondences which cannot be o treated. Such of these
a8 require to be recorded in the office, such as inspection memos. and ocircular
orders, will be filed together with a separate Index. Papers of no permanent
interest will be placed together unindexed for destruction at the end of the year
following_the A, B, C, D Lists of the Revenue Dopartment. A simple Barnishi -
- Register in the form kept by Circle: Inspectors, merely to record the fact of
receipt and despatch, will be kept. i ' .

154, 'We come now to corrections in the survey work proper. Work for
the Surveyor will be caused by alterations or re-constructions of buildings
encroachments, leases for building purposes by Government or Municipa.lity:H
acquisitions, and sub-divisions of survey numbers, whether reported or found out
duoring the review. All reports which come to the Burveyor and prima facie
call for measurement will be entered by him immediately on & simple list, to
guide him in their disposal, the reports themselves being kept in the pending
bundle in the same sequence. The Surveyor will ordinarily do the review of .
Survey and of Rights simultaneously ; if he has a clerk he may employ him
for office correspondence, or may take his assistance in the Righfs review.

In most small mofussil towns there are large areas of cheaply built houses
in which changes must constantly be coourring. The more pramptly changes
are dealt with, the easier will be the task of correcting the map, by refersnce to
adjoining land marks which remain unchanged. The more extensive the
alteration, the more difficult it is to lay it down on the map. 'We have ulready
provided for constant inspection of properties for purposes of Record of Rights
and Titles; but cases are bound to occur continually in which reference to the
fixed frame work of the survey will be necessary.- The inspection of the stones
which are the stafions of the traverses must, therefore, be part of the routine
of the Surveyor (see para. 32). Such stations will not be very numerous and
can be readily found with the help of the “ Kauns "’ measurements (or by scale
measurements from the printed map). Missing stones must be replaced at once.
In some of the older surveys stones have been buried at every Theodolite station,
and- this will be done in all new city surveys. Those buried too deep (as at
Nadiad) need raising, and those made of soft bad stone need replacing. Broken
stones should be replaced, and great care is needed to secure that they are re--
placed in the exact position; before removing the old stone, or after finding its
position with the Theodolite, paint white lines on the ground to fix its exact
spot- A restoration error of 2 inches is not to be-tolerated. o :

155. Not every measurement case will require a rtference to the original
base line "For instance, cases of simple subdivision. But whenever the
exterior boundary of a number is changed, or the exterior boundary of the
building, then the new points must be fixed from the base line from which the
original boundary was fixed, or if for any reason it hias become impossible to
relay this, then from a new base starting from the original frame work. 1Itis
not proper to determine an encroachment without laying down again the base line
by which the points in question were fixed. .

156. "The Burveyor must take the original detail map as the basis of his
review ; he must handle it most carefully and fasten it on a board and keep it
covered with a cloth By careless use, rolling up the maps and using themw in
the hand in the street, the maps of Surat and other cities in Gujarat had been
renidered almost useless within 5 years of the conclusion of the Burvey
(R. 8377—73). These original maps will scarcely ever be taken out except for
this review and will be consulted only when there i8' sorue doubt. The Survey-
or must have all the nsual equipment of City Survey work. Each day he will
lay the leg from one Theodolite station to the next by meaus of the long cord;
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then he will lay the branch base lines and review at least 10 properties.
Where he can see that no change has oceurred nothing néed be done ; but if
te suspects & changs then offsets should be measured. When change is found
to have occurred, then the action required by the circumstances should be
taken. The Surveyor will mark with a blue cross or otherwise on a_ set
.of printed maps all the Theodolite Stations- and properties reviewed, and he
will plot all alferations writing the offset lengths at principal points with
. waterproof red ink upon ‘a special correction set of the printed maps, but not
upon the original map which is only used for reference (since it containg

rather more detail than the prjnted mnap). Encroachments, fresh subdivisions,
" buildings made without Municipal permission, buildings broken down or re-
moved, changes allowed by the Municipality but not reported by them, will
each require appropriate action (sometimes the removal of a building legally
terminates the lease upon which the site was granted by Government) and also
" correction of the records. .If an error in the original map is found and
established, it may be corrected in the printed correction-map, with an account
of the reason of the correction filed in the S. 1. Files, under signature of the
D.I.L.R. Ifit modifies an issued Sanad, the officer exercising Collector’s
- powers should be informed, and orders obtained. After the first round or
review, the corrected printed map will be the basis of review, the originals
being kept as a second reserve.

157. -When the Surveyor is required to measure any property upon an
-application or for some official purpose, he often cannot postpone it until it
- comes in the usual course of his routine review ; but he can go to the locality
and conduct his day's review there, and then return to the point where he was .
-previously working. He may mark such Numbers and Theodolite Stations
reviewed ouf of turn with blue ocrosses upon the same set of maps and may
‘include the NAmbers in his monthly diary of review. Thus he can never say
that hie review work has been checked or retarded through being called upon
to go hither and thither to make special measurements upon applications, d&e.
But no such work should be measured for map correction till the building
is complete: premature. measurement means either error or subsequent
-corrections, ’

158, When within the general limiis of the City Survey agricultural
lands are converted to non-agricultural uses, the converted land comes under
the operation of the City Survey, and will be formed into a City Survey
Number or Numbers according to rule. The owner will be entitled to a Sanad,
and is liable to the Survey fee, which will be assessed on the new Number by the
Collector. The same conditions apply to the grant of such waste Government
building sites as require remeasurement breaking up imfo plots. A fee will
also be recovered (if Chapter X-A is applied) under Section 135-G, for subdivid-
ing Survey Numbers (including blocks for whick Sanads were issued to the
Municipality) after private transfer, but fees cannot be charged for mere altera-
tions in internal detail such as increase in the area built over. For all cases
alike & fixed fee is desirable. This might be Rupee 1 per Survey Number, to
be raised at the distretion of the Collector up to Rs. 2 or more for extra large
.or complicated plots involving much works. New Sanads (cancelling the old
ones) will be issued to the holder of each new Survey Number after payment
of the fee. When an entirely new City Survey Number is formed, as out of
an agricultural Survey Number, it will be given the number provisionally
“allotted to it (see para. 85 und Fig. XXTTI), or such number or sub-number as
will not break the sequence of the City or Ward. When a City Survey
Number is subdivided into two or more, the original number will disappear,
and each of the subdivisions be given letters. Thus S. N. 20 will be divided

into 20 A, 20 B, and so on, or if subdivisions are very numerous 20/1,
20/2, 20/3. .

Nots,—Auny change in an agricnltural Survey Number carried out by the City Surveyor mnst be
oemmunicated o the District Sarvey Office by meaus of & copy of the correotion, showing the
suthority ander which it is made. The orderaof the Collector permitting the conversion to non-
sgricaltural usen of ngricultural land within the City Survey area, shonld therefore be communi-
+oated in the first place to the City Survey Office. The land will then be transferred from the village
Revenue acoconots o the C. T. S. Property Kegieter. ' ‘
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159. Changes in the Revenue Survey are carried out on the authority of
a Kamjasti Patrak signed by the Superintendent of Land Records ; one copy of
which goes to the District Survey Office and one to the Village. The
authority for the change itself comes probably from the Collector; the rules
require the approval of the Superintendent before the correction is communi-
cated to the- Taluka and Village officers. The principle is the same in a City
Survey ; changes—leases of lands, removal of buildings, permissions to bujld
and so on—are sanctioned by the Collector or Municipality ; when they involye
corrections in the Survey, the corrections - must be carried out by the Burveyor -
under the direction of the Land Records Department. But the necessity for a
¢ Kamjasti ' Patrak does not exist, since all the records are in charge of the
same office. Changes which can be noted in the Register such as leases, sub-
divisions, &c., should be recorded straight away, without waiting for completion
of the measurement proceedings. Areas can be noted afterwards. Changes
in boundaries will involve entries in the following records:—

(1) The printed detail map or (in older survéys) the tippan book ;
(2) The Property Register, with correction of area ;

and poseibly a note in the. Enquiry Register and record of Sanads issued, The

actnal measurements taken will be plotted on the printed map used in the

_review. The old lines will not be scratched out in this copy, but scored through
neatly with a red line.- ' .

160. Bimilar corrections will be made in a spare copy which  will be kept
apart from the general stock, and preferably in another place, to. avoid risks of
fire, &. Only corrected maps must be issued to the public. When corrections”
are so numerous a8 to call for a new -map of any fikka a tracing embodying
all corrections but omitting the cancelled old boundaries and offset lengths and
working details, will be made in the manner prescribed in Chapter- VI and
printed, and recorded in the District Survey Office and the eorrected copy on
which this tracing is based will then rank as an original map, and be preserved
ag such. ) '

161. Copies of thé map (or of’ old tippans) issued to the public must
always be to scale. -Unplotted (kachha) tippans are of no service to the publio
are Liable to be misread, and must never be issued, even if asked for.

162. In the older surveys' which have tippan books instead of detail
sheets, a copy of the field book sketch showing the new measurements will be
made and attached to the old tippan book, a note of the change being made

against the original sketch. The procedure in respect of the ‘area book will be
exactly similar, extra pages showing the new calcula.tn::ns being attached to the

original book. = .

- 163. ‘It will not of course be feasible for every dorrection to receive
sanction of the Buperintendent, Land Records, before it is embodied, but_it. will
be the duty of the District Tnspector and Superintendent at their periodical
inspections to test a sufficient number of the corrections made during the year
-prior to the inspection, to ensure the general accuracy of the Surveyor's work.
“The Surveyor will submit a monthly statement showing the number of Theodo- -
1it6 stations inspected and found correct, or restored ; and the number of B. N.
checked and corrected in his systematic review, and those specially visited.

Other Accounts.

164. A City Survey area commonly is formed out of parts of a fumber
of villages, each of which has its separate set of accounts. . It is ob_vnous thai_'.,
it would effect a great economy of time and .la.bor, 1.f on’ 'cqnclusrn’on of the
Survey, the entire city area could be converted into a single “‘village”.

'165. Now whether Chapter X-A of the L. R. C. bé extended to the site or
not, it is clearly better that there should be one Property Register, with the
subgidiary village accounts based thereon, for the one compact ares, _ma:ptamed
by & small central staff, instead of perhaps 6 or 8 different sets maintained by
separate Village Accountants. Only the agricultaral lands which have remained
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in the City Survey area will remain in V. F. I, while for the N. A. lands the
Property Register will replace V. F. I, IT and VI. Ordinarily the limit fixed
vuder Section 126, L. R. C., will not split a Survey Number : if it does, then
only N. A. hissas within the C. T. 8. limit go into the Property Register.
The formation of a new “ village’’ will naturally mean the exclusion of all lands
-_contfained in the city area from the village to which they formerly belonged.
The City Survey staff are {Section 3 (1), L. B. C.] Revenue Officers empowered
to cbllect the revenue and keep all ‘the other village accounts required far
Revenue purposes,

166. " It may however prove for local reasons difficult or impossible to
form a fresh village. A common difficulty will be the existence of uncommuted
Watan rights.* It will be for the Collector to determine the procedure in each
case before the Survey is completed. The alternative, somewhat clumsy, pro-
cedure will be that the City Survey staff will keep Village Forms I to "VII
(except V.) for the portiond of the villages within the city area (excluding agri-
oultural land), while the Kulkarnis will keep similatr Forms for the remaining
portion of the villages and for the agricultural land inside the C. T. S. limits.
There will thus be two volumes of each of these Formsa in each village, one kept
by the Kulkarni and one by the City Survey Office. The remaining Village Forms
based upon both golumes will be kept by the Kulkarni, who -will also remain
responsible for the collection of revenue. The need of the specified Forms being
kept by the City Survey staff will be readily apparent. This staff alone is kept in
touch with all the constant changes. In particular the maintenance of a

- peparate section of V. F. IV should rest with them because miscellanecus
revenue within the city area will for the most part relate to encroachments, -
leases and such matters which are the peculiar material of the City Survey
Office. V.F.I, II énd VI combina into the Property Register, and V. F. VII -
will be dispensed with (see para. 151). If the serial numbering of the City
(para. 84) cannot observe the village bonundaries, an Index list showing whicl
Numbers are in each village will be needed.- )

167. 'Where this alternative is followed owing to the existence of here-
ditary Kulkarnis, it should be possibie generally to utilize the services of the
Kulkarni as an assistant to the C. T. 8. Office staff. Whether it may be possible
to train him to measure, and carry -out simple cases of subdivision under the
general responsibility of the Surveyor, will depend on the particular Kulkarni:
and other circumstances ; but he will be encouraged to assist if he is allowed to
make money by the grant of copies, the correction of S8anads, and by earning
occasional measurement fees.

168. The District Iﬁspeetor of Land Records and the Superintendent of
Land Records will inspect and test the working of the City Survey Office
according to the above instructions as often as they can. The Prant. Officer
and Collector will see that the village accounts and revenue work as well as the
above instructions are properly attended to. Any defects found by any of these
Officers will be communicated to the Director of Land Records.

169. The * Officer-in-charge ” of the City Survey Office-is usually the
Prant Officer or the Huzur Deputy Collector. If the Mamlatdar is “‘in
oharge '’ it is as a ministerial officer holding charge of the records, &c. It is
bis duty to supervise generally the punctuality and regularity of thé' office-
working, to scrutinize diaries, and see that work progresses regularly. Also
ﬁ-o;n time to time he must test out of doors some Mutations entered by the
Office. * Only an officer exercising the powers of Collector under Section 10
L. R. C. can decide all disputes and complaints, and exercise the powers of
an Enquiry Officer or a Survey Officer in settlement of boundaries (Section 119),
or disputes as to Government or Municipal land under Section 37 (2), L. R. C.,
and 50-A of the Municipal Act. Sometimes the powers of granting certain
leages or holding sales are delegated to him. He will not be expected to test
the technical measurement work under control of the Land Records Department,

® 1t scome that & Watandar Kunlkamni has the right both of keeping the socounts and of
ooliesting the revenne. w ' "
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CHAPTER XI.
Suburban Survey.

170. It has been explained in para. 16 that in City Survey we take our
traverse lines down the streets for wo main reasons ¢ firstly because we tan
seé from point o point without intervening buildings; and secondly and
-chiefly because that selected line is less likely than any other line to be after-
wards blocked by the erection of new buildings in the middle of the streets. Of
course, old, irregular and narrow streets are often, during town improvement,
swept away and replaced by new, broad, straight streets, but this cannot happen
uniwersally or even very extensively in ordinary cities. When such changes
are made then we must substitute for the old a new frame work to the required
extent (see para. 173 below). '

171. But when we have to deal with a suburban area not yet built over
but very likely within a generation to come under building -operations with or
without regular town planning, we have a special problem to face. Such open
areas are usually not included within a City Survey, but they have to be dealt
with in the course of revenue Pot Hissa Surveys, and the moré likely the build-
ing development becomes, the more desirable it is to have all the small irregular
agricultural plots precisely mapped. Suppose we have to make an ordinary
Revenune (L. R. C. Section 95) or Pot Hissa (Section 135 3.) Survey of an area
close to a developing fown. [Suburban Surveys are better done under Sec-
tion 135-G than under Section 131, since the latter cannot apply to the
~ agricultural land of which suburban areas largely consist ; under Section 135-G
fees can be recovered for both agricultural and non-agricultural lands. The
dpplication of the Record of Righta does not entirely make up for the loss of
final enquiry under Section 131.] Being usually more open than even a village
site, the cost of survey should be low, but the system of mapping should not
differ from the normal-City Survey method set forth in this Manuwal The
scale used should either be the same or an easy multiple of the scale used in
the adjavent City Survey: say 160 or 80 ft. alongside 40 ft.; and 100 ft.
alongside 25 ff. and not impossible proportions like 82} ft. alongside 25 ft.

172. In the first place, it is clear that we ought to make our Survey on a
large scale, so that once the frame work has been laid, we can, year by year and
step by step without altering the scale, incorporate each new building scheme,
whether of one or many.houses, as it is carried out. If, therefore, we lay down
our traverses with legs running across open fields we shall make our first map
eagily enough, but the frame work will very rapidly become useless for future
amendments and developments ; it would not be long before the lines of sight
botween stations became blocked by buildings. Therefore, we must choose
positions for our stations as much as we can’ upon ground unlikely to be built
over, and in choosing the line between one station and another we should,
wherever possible, keep to the main road or such other lines as are least likely
to be blocked. But in spite of any such eare it is inevitable that in. course of
time parts of our frame work will become useless through being blocked by
‘buildings. Nevertheless we can 80 maintain our maps that. as each such change
occurs, we can correct and revise the frame work in such s way that there will
be no practical interference with the accuracy and completeness of our maps.
If we do this year by year in a proper way, we shall not only always have our
map fully up to date and never have to repeat our survey, but also the series of
maps corrected from time to time will give a complete history of all the land
for & considerable number of years. New maps will be prepared from the old
maps by first plotting the corrections (in red ink) and then tracing and
printing the corrected version as described in paras. 156 and 16U. Let us
consider Fig. XXV, here when the land was mainly agricultural we mapped
it with the traverse A B C D E, hoping that those lines would remain open,
and we mapped it upon properly squared sheets, and we properly filed the
traverse books showing the progressive coordinates (from gzero) of A B C D.
Now, after 20 years, the Town Planner lays out the area, and baildings as
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~

.ghown in the Figure are erected. It will be seen that stations A, B, and D"
remain, while C is buried; but the line of sight from A to B and B 0 C,
-and C to D, is totally blocked. How should we deal with this situation withou$
having to make a completely new map P ’ :

173. 'We must choose three new stations: b, ¢, d. Of these d can be easily

fixed by prolonging the leg E D. We might locate ¢ upon the old leg C D, but
b must be entirely new. Having chosen these new stations, we should then
take the angles along the new traverse A b ¢ d, and we should work out the co-
* -ordinates of b ¢ d from the old known co-ordinates of A C D. Let- us take the .
new station b. We must observe no new North angle buf employ the old
North angle of A B based on the old orienfation. Then we get first the relative
-co-ordinates of b from A, and then its absolute co-ordinates from zero; them
we plot ?o Similarly then we can plot ¢ by the old known North angle of C D
applied fo theshort leg C ¢ ; and & from E D, measuring only the distances {fom
C and from D respectively, Then of course we can also calculate the
-eo-crdinates of ¢, d from®he traverse A b ¢ d measuring its legs as usual, and
use these a8 a check on the accuracy of the other calculation. - When we have
plotted the new stations we can then draw the base lines upon the map and in
the field, and all the new buildings can then be correctly placed upon the feap-
The new work igred ink in the figure will be traced and carried to the 'next
printed map, and the old black work will be omitted as obsolete. The old
station B, though no longer part of our frame work, may be left because jts co-
-ordinates are known, and it may be usefu] in determining details in its vicinity.

174. Of course, the whole of this relaying of a revised traverse must be
done before the buildings in ths new area actually spring up. The maintenance
-of such & map presupposes that there must always be a Surveyor in charge, who
is on the watch for alterations and who correots the technical mapping in good
time. If such a Surveyor made the exouse that the new buildings bad been
.erected without his knowledge, it would be the worst condemnation of hig
-efficiency. It may seem that sometimes this system of maintenance will be
negrly as troublesome as making a complete new map. But we must remember
that the alterations will be confined to portions of the map only: the whole of
the rest of it will remain good ; and the advantage of such a correction as is
‘shown in Figure XXV is that it enables us, if necessary, to say with precision
what portions of each new plot came out of the. various old plots or fields.
Whenever, therefore, we do & suburban Survey, even though it be not a City
‘Burvey, still it is desirable that we should afopt methods approximating to
the City Burvey method, in order that in the future we may be saved from the
necessity of & City Survey, but may®lways be able to keep our maps in agree- -
ment with the changes. There js greater need of good mapping in rapidly deve-
loping erea, than in areas already fully developed.

176. If, however, it should happen through acoident or neglect that before
the new stations can be laid down acgording to the .method last described the
lines of sight between the old stations are blocked by buildings we must then
proceed thus : '

®
A D

C .

. 0 .
G A, B, D were stations on s traverse ; all distances (C-A, A-B, B-D
known and angles CAB, ABD. C, A, B, and D are dema.gcate’d on the gro)u;t;?

-
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_ Case I.—Now » house is builf between A and B so that, from A, B cannob.
be seen. Yet it is required to test an encroachment (as by the offset YX) upon
the base line AB.

How to fix the line AB ?

Set up the theodolite at A and set it at zero on the line AC. Then swinging
it through the known angle CAB {ill it points along AB, with a surveying
staff fix the line (and to save future trouble, demarcate it also by painting or
outting the mark on the house wall). Test the work by going back to zero on
AC and fturning the theodolite through the reverse angle (caloulated from ori-
ginal traverse work, if not recorded) left—handed from C round to B.

Case II.—Another house is built between A and C so that from A
“neigher C nor B can be seen. ) .

+ Bolution : Set up theodolite at B and fix direction BA from the angle DBA..
L J

Choose a new point O visible from A and B: and measure AO, and with
~ the theodolite obtain the angles ABO and AOB : then we have OAB also known
and from A can fix the direction of C and then proceed as in Case I.

Case ITT.—Suppose a third house also blocks the view. Bto D. ,

Solution : Choose point O as before. Observe angle AOB and measure
AQ as before. Then (on paper in office) make the following figure

by prolonging BO and

dropping a perpendi-

cular AP upon it. In

the triangle AOP, all the angles are known and the lengthAAPO. - Therefore
calculate length of AP, from, a logarithmic sine Table A0~ pin AOP),
Then inthe triangle APB, .AB is known (from the old traverse) and AP
has just been caloulated. %— is the sine of ABO which is therefore known
and from it OAB : and the solution now isas in Casé I Go back to the field
and demarcate the directions AB and BA and also AC and BD: and the old
base line will now be just as nseful as though no houses had been built. We
know the co-ordinates of A and B ftom the zero of the map, and the
azimuth of AB: therefore, we can easily get the co-ordinates of O and plot
the point on all our maps and then use AO, OB, as bases for all futu'_ work.

176. If, however, the stations C, A, B, D get buried by buildings, then there
is nothing we can do but to go back to the nearest stations on either sides of
. them in the old traverse which remain uninjured, and thence connect those
stations by a  fresh fraverse, and then insert its co-ordinates into a ‘revised
- fraverse book instead of the old co-ordinates (see para. 173 above). Though we
cannof use the old frame work’any longer in such conditions for fixing a point
which was determined by the old frame work, we can correctly place all exist-
ing and all future buildings in relation to the new frame work, and thus we
-ghall be able to go on with the maintenance.

*177. Even when -demarcated stations have been fixed in polygonal
survey by the minot triangulation method the co-ordinates of each stone are
"known: and -base. lines can be built upon such a frame work fo suit any
subsequent development long after it has ceased to be possible to relay the
. original triangles. - . - .



CHAPTER XII.

Plane Table Survey.
Pagr L

[ One of the finest maps on the continent of Europe, the large contoured
map of Switzerland, in spite of the rugged terrain is a product of the Plane
Table with 8 Trigonometrical Frame Work. } .

1. The following instructions do not aim at giving a full account of the
whole manual process, bgcause that can more easily and rapidly be gathered
{rom ocular demonstration. Fig. XXVIII illustrates the implements. Briefly,

. Plane Table Survey is performed by setting up the Table covered with a sheet of
mapping paper (in the horizontal Plane, by means of a spirit level) at successive
points called Stations, and from each of the two Stations in every pair we draw
on the paper a ray to each visible-mark*upon the portion of the periphery which
is under survey from that pair of Stations. By fixing the Table at each
Btation in such a way that the direction of the base line (joining the Stations)
is the same at each Station of the pair (the Back-ray method) it will be perceiv-
ed that we copy ou the map a triangle exactly similar to the iriangle on the
ground which unites the Station points and the mark on the periphery,
see Fig. XXIX. By scaling off on the map the equivalent of the measured dis-
tance between the Stations according to a predetermined scale, ali the triangles
copied on the Table are exactly similar to the ( plane) triangles on the ground

- but on that smaller scale ; so that the periphery-line joining all the vertices of
these triangles (the points of intersection of the rays) must be exactly the
same as the periphery on the ground. In other methods of Survey we depend
upon the separate measurement of éach distance by links or feet usunally disre-
garding fractions, but with the Plane Table the distances obtained are even more
exact as no fraotions of links or feef are disregarded: also, since all the measure-
ments depend upon the single simple measurement of umnit base lines chosen
slong the best available ground, their accuracy is considerably -greater than in

‘any other method of Survey except Trigonometrical or Theodolite Survey.

2. Let us carefully distinguish between the * plane ’ and ‘ actual’ area of
any piece of land. Imagine a room 10 feet square with & flat even floor. If
you order a carpet 10 feet X 10 feeb, you need have no anxiety; it will fit the
floor exaotly from wall to wall. Its plane area and the actual area coincide.
But suppose someone makes a heap of earth or & big lumpin the floor 3 feet
bigh in the middle of the room ; or suppose the floor is 4 feet higher on one -
side of the room than it is on the other, sloping uniformly downwards. If you
then order a carpet 10 feet x 10 feet, you will find it will not fit the room, but
will leave a considerable space uncovered. If there is an irregular or rounded
lump in the floor then no flat carpet can possibly cover it without folds and
wrinkles. The carpet 10 feet x 10 foet is the: ‘ plane’ area of the room as it
would be drawn upon a ground plan ; the sloping or the lumpy surface gives a
larger area which is the ‘ actual ’ surface of the floor. If you paid a goldsmith
for goldplating the floor he would certainly charge you by the actual area, and
not by the plane area ; but when we make maps or levy assessment we want the
plane and not the actual. Now if we measure irregular surfaces, sometimes
undulating up and down, sometimes steeply, sometimes imperceptibly sloping,
with the Cross-Staff, we cannot get the plane area but only the actual area.
With the Plane Table on the other hand what we getis the plane area and,
therefore, if both surveys were very carefully done we ought to find the Plane’
Table area a small amount less than the Cross-Staff area. .In a village of
very uneven surface, measured by Cross-Staff sgparately, field by field, it is
impossible that the individual fields when all plotted into the village map should
fit together correctly or should make a correct plane map of the village. It is
obvious that if we are making a map of Indie it must be a plane map,” and
-every district and village in it must be plane, otherwise it cannot fit in. This
faot that the Cross-Btaif Survey obtained actual ereas for the most part and then -
forced them together into a plane map, village by village, séparately, accounts
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for the very common experience that the boundaries of two adjoining villages
in our old maps will not fit.

3. Of all possible sources of error in P. T. the worst is when the
Table is allowed to be used in a rickety condition, so that when fixed in the
proper direction of the base it does not remain 8o oriented - during the sighting
of the angles. This of course, produces the same sort- of error as would be
cauged in Cross-Staff Survey by using a Cross-Staff which did not ‘keep steady
at right-angles to the base. Bui this defect can easily be avoided by not using
such a table. : ' -

4. 1Id setting up the Table, remember the following maxims :—

(1) Fix the point on the Table at which the needle marking the Sta-
tion is set exactly over the Station on the ground. This can be done most
expeditiously by the eye ; a plumb-line is an ultra-refinement.

.(2) Level the Table in two directions at right-angles.

(8) After levelling tighten the legs of the stand. Minute accuracy of
Jevelling wastes time ; as an error of 1° in level is quite negligible. The
bubble should be within 2 inch of the mark.

(4) Align the Table ezactly on the basge, i.e., upon the last backward
- Station: ab the first Station only it is aligned on the next forward Btation.

(6) Clamp the Table firmly.

(6) First and last thing, always sight the base to see that there has not
been the least movement of the Table. If it has moved then correct and
clamp it again and revise the rays which are displaced.

5. The pin to mark the Station must be inserted with great care at the
exact point required, and exactly on the base line; an error*of ‘01 inch is
important. All rays must be drawn truly from the pin point marking the
Station. This is secured automatically if the pivoted Alidade is used (see
Fig. XXVIII), but with the parallel-ruler patterns the edge must always touch
the pin. The pencil used in drawing rays must be hard and fine and always
held exactly against the edge of the Alidade, and always at the same angle.

By solid mapping is meant continuous mapping, covering the whole
- ground of a village or even a Taluka, sheet after sheet without interruption.
The scale and orientation of all parts of such work must be the same.

By individual mapping is meant the preparation of isolated maps of single -
fields or blocks of fields. In stich work, each sheet has its separate north point
and may be made at any scale we like ; though urniform scale is a valuable aid
to future consolidation.

- In individual mapping, no Theodolite work is done ; only a selected area or
plot is mapped on one sheet. In placing our first Station on the mapping paper
(where positions have not been previously fixed by triangulation and plotted)
obviougly we must consider the general shape of the area we are mapping. Ii
we are starting at the south end of the field, we shall place the first Station at
the lower south edge of the map. If we start about the centre, then in the
contre. If the area is longer north to south, then we shall take for that
direotion the longer dimension of the paper. The north direction must be
marked preferably with the aid of a magnetic compass. In solid mapping on
squared paper the north poinf is already determined, and points are frzed in
their proper bearing by the triangulation work, and no magnetic compass is
needed.

6. In choosing Stations remember these maxims :— _
(1) The first condition is that the base if to be measured must be on
good level open ground with all (or almost all) the marks visible from both
its ends: ’ : )
(2) Tha intersection of a pair.of rays is least liable to error when the
_ angle at which they meet is nearest to 90°; the angle should not, if it can
be avoided, be less than 30° or more than 150°. The more acute or obtuse
the angle, the greater the error, caused by any small inaccuracy of the ray
. (see para. 15). ~ . '
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(3) Therefore, with reference to a given periphery of points to be
surveyed at one pair of Stations, the base should ocoupy as nearly as may
be the position and length of the diameter of that circle which would pass
through all the points. No single circle will of course pass through them
all but the experienced surveyor will group his points and locate his bases
according to this general conception. ' :

(4) The base should consequently be proportional to the general
extent of the field or the portion to be surveyed from that base,

(5) The base should be measured off in round whole numbers of
units according to the scale, e.g., at 25 to 1” bases of 75 or 125 are better
thap 68, 94 feet 3 inches, and sc on  as the risk of error of calculation is

* far less ; and test is easy.

{6) The fewer the number of Stations, the better.

In Fig. XXX a group of points M, O, L, P, &e. constituting the periphery
of land under Survey is depicted, and three possjble bases (one of which contains
3 Btations) are drawn, while 3 or 4 other bases which would be unsatisfactory
are also indicated. AB or A’B’ are best, while XY has too many points (like O)
too close to it giving bad angles of intersection. The, angle of intersection at
M is a good one ; that at P is bad. - There is no objection to one or more points
(like L) being on the base itself, since they can be determined by direct
measurement in the course of measuring the base; subject to condition (1}
above, one of the periphery points may be taken as a Station, '

The base line-and the Station should be selected on the most convenient
ground. Pebbles and sand and soft ground are bad for Stations. It is not
necessary for the base to go through the middle of the land under Survey; it
oan lie outside it, if the groundlis better and marks can be well seen and inter~
sected. Where it is possible to maintain all the Stations in one straight line,
this has advantages ; for (see Fig. XXXII) if the third Station is placed an inch
-or two out of the straight line (3" instead of 3}, then the fourth Station instead of
going farther away, will be likely to come back into the straight line again.

7.. It is always most desirable to decide on the position for two or ‘three
Stations ahead of that at which we are working. The chief necessity is visibility
-of the marks to be sighted.

Fig. XXXITII shows a series of bases such as might be adopted for surveying
8 large block of land. It combines the advantages-of rectifying the alignment by
a series of Stations in one straight line, and also of diagnosing the accuracy of
the work by moving to a Station not in line with the last base. The dotted
lines show the straight sights obtainable for assuring the orientation. Obeying
the rule which recommends our bases to be in whole units of lengh, it would not
happen that Station 4 fell quite exactly in the same line with base 1—2. But
if we choose for our 4th Station a point approximately on the line 1-2 produced,
wo then have the advantage of scrutinising the work done upon base 223 and
diagnosing any error found ; and not only of aligning our Table primarily by
the back ray upon the base 4—3, but then of confirming that alignment by
observing Stations 2 and 1 which should be very nearly in line. If for instance
Btation 4 as plotted on the map is to the south side of 1—2, we shall not expect
to find ﬁh&t line on the left of our line of sight from 4=2.

8. (1) The marks indioating the periphery points and Stations must be
vertically upright and, therefore, not higher above ground than necessary for
visibility. When necessary to make them visible above bushes, &o., two poles
may be tied together; but it is very hard to keep such long poles exactly
upright. It is best. therefore, to put a coloured flag at the upper end, and to
that end attach a long string with a stone or lead weight hanging down as a
plummet. Then the pole should be 30 held that the plummet, and not the base
of the pole, hangs over the mark to be observed. This secures that the flag '
(which is in this case to be sighted) sh-ll be vertically over the mark (see Fig X),
For open positions small pointed iron rods. (Fig. XXVIII) are the best and
cheupest in the long run. In sighting any mark, the thread of the sighting rule
must rest exactly on the lowest visible part of the mark.” The thresd must be
fine, and not thick, doubled or woolly. .

sy .
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(2) Adjacent marks must be differentin oolonr (or kind) to avoid ocon-
fusion ; Surveyors should be provided with cloth-flags of 4 or 6 colours. As the
rays at the first Station of a pair are drawn on the mapping sheet, the nature of
the mark (blue, red, tree, stone, blue, post, &c.) must be wntten against each to-
gwid confusion when intersecting by the ray to the same mark from the next

tation. .

(3) Sometimes a stone in the ground or a tree'on the exact boundary
roquired can be used as a mark. When a tree is sighted, care must be taken to
sight the exact centre of its round frurk, because if the edge of the trunk is
sighted the intersecting rays may really meet several feet beyond the tree (see
Fig. XXXT). Bimilarly when other objects are chosen as marks, a sharply defined
point must be selected. In City Survey, flags are less needed, as distances are
small and corners of houses, steps, gate-posts or chalk marks on walls do quite
woll for marks, and are no# likely to be confused when the nature of the mark
is noted against each ray as it is drawn.

_ (4) The scale for ordinary purposes in Sub-division Survey will be 1} chains

(411 it) per inch where the Hissas are small and 2} chains (82} ft.) to the inch
in dry crop lands where Hissas and Survey ‘numbers are large. Only in the
very largest numbers will the scale of 5 chains (165 ft.) to the inch be permit-
ted where the Survey number exceeds 60 chains in length and Hissas are nob
small, In village site or City Survey 40, 25 or even 20 feet is & better scale

-

(5) Before commencing mapping, go round the field or block of land, make
a hand-sketch of its periphery and dimensions and show onm the sketch tha
colour or kind of mark placed at each of the bends or corners. This will save
time and prevent confusion between tha marks. Such a sketch is not necessary
in small court-yards or restricted spaces in City Survey.

. 9. The following special devices can be adopted in difficult circum-
stances:— , ‘

(1) Select a point for a new Station not in the same straight line with
the "last two Stations and not accessible by direct measurement. In
Fig. XXXTIV ii A and B are the last two Stations, then a third Station C
marked by a flag can be sighted and its position ascertained without any
measurement at all. This would be helpful if cactus, a nala, or wall
intervened.’ r - t

"(2) Sometimes the position of single marks can be conveniently got
by direct measurement from a Station along a ray, specially when it is
close to the Station, without intersection from a second Station (se¢ ¥ in
Fig. XXXVI). . '

(3) Inwisible marks can be mapped by setting up subsidiary guide
marks in positions that can easily be seen. One way of using such a sub-
sidiary mark is fo place  an auxiliary mark in a visible position, and then
plot the true mark from it as in Fig. XXXV,

" TLet A, B be the two stations most convenient for mapping the boand-
ary C, D, E, F, G. But F is invisible because of a house. Take & point
F in the straight line EF and a measured distance from F. Then fix ¥
by intersections as usual, and then finally plot the position of F by scale
upon DF’ produced.

(4) Sometimes the position’ of a mark which can be seen from one

station only can be got by the intersection of the ray with a line joining
two other fixed points, especially when the invisible mark ig on the straight
boundary between two fixed corners of a field. In Fig. XXXVIL

A B corners of a 8. No.
' C D Stations on base. : .
C E ray %o mark E which cannot be seen from D ; but knowing that

_the line from A to B through E is perfectly straight, join A B and where

it cuts C E is the position of E. This is a valuable dodge in Hissa Survey.

" F is & point invisible from C; draw the ray DF and measure distance

on the ground-and scale off DF on the map. .
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(5) When we are observing marks which are situated high up a steep
hill side or far down a steep slope, we shall not be able with the sighting
rale on the levelled Table to see those marks through the eye-piece and
wire of any ordinary sighfing rule. But we can draw the ray correctly in
this way :~~see Fig. XXX VII: stand back 20 yards behind the Table and ge$
the peg which marks the Station O and the distant mark up or down the hill
side exaoctly in line with the eye. Then cause & peon or assistant to planf
a small mark 10 or 20 or more yards (the more the better) in front of the
Table, between the station and the distant mark, on the frue line of sight
o that it exactly covers the disiant mark. This can be placed in such a
position that on returning.to the Table we shall now be able o see the

" auxiliary mark through the sighting rule; and since it gives the exactly
true line to the distant mark we can draw our ray correctly. =~

(6) Any two Stations in such a series as shown in Fig. XXXITII form a

~ base and not necessarily only the two adjacent stations : e.g,, if & point X

behind a small hill can be seen only from 38 and from 7 it can be sighted -
fgom those Stations as indicated just as though the line 3-7 were a single
ABE. - . .

10. When after measuring one block of land the adjacent block has to be
meansured separately on the same or another day, the boundary that has once
been measured will do for both maps, if the same marks are kept standing at

" the two ends of the boundary, and the same scale is used. The intermediate.

- bends, &c., can be traced off.

Do not require too many labourdrs; get the flags driven into the ground
and left standing there by themselves ; the more men you want, the more diffi-
cult it is for property holders to provide them. -

For marks at a short distance, quite small rods even 1 or 2 feet in length
are big enough. Long and heavy marks should be used only for distant points
hidden by crops and bushes, '

-

Remember that uneven ground, even the steepest hill side does not affect
the accuracy of the work if the base measurements are taken along flat ground.
If that is anywhere impossible, stations not on the same level may be used,
and the horizontal distance between them can be trigonometrically determined
either by observation from two lateral Stations (se» para. 30, C. T. 8. Manual
or by caleulation . from observetion of the vertical angle (idem).

11. After pufting marks in” position in field survey, it is sometimes
difficult owing to distance, undulating ground, bushes and crops, to distinguish,
them. Expert Surveyors have trained one or two men or boys to run round the
periphery and place & hand on each mark in turn; then if the Surveyor can
- properly see it, he blows once upon a whistle; if it is not distinct he blows twice
and the boy stands éxactly over it and holds aloft & more conspicuous flag till
the mark is truly sighted. Then on hearing one blast he goes on to the next
till all are finished. Upon three blasts being sounded, he pulls up the marks
and brings them in, as finished with. Thus much time can be saved.

Parr II,

The following further motes are made for the use of those who have
studied geometry and have to direct operations. ‘

12. Let A, B, C, X, Y, be points upon the ground, while a, b, o, X, y, are .
the corresponding points correctly marked aspon the Plane Table map: then ax
is the ray drawn upon the map by placing the fiducial edge of any ruler or
alidade across the points ax while AX is the line of sight in the field from point
AtoX. When from Station A ax is correctly aligned npon X, then when
the sighting rule is laid along ax the line of sight will fall upon X and evéry
other ray will coincide with the corresponding field marks.
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13. It is sometimes supposed that if A, B and C (Fig. XXXVITI) are th
successive Stations, and the point X has been observe(g 1f%mn A anl@.iItIr)om B gl:;?
ting an jntersection at x, then if it is again observed from the Station Cand faound
that the ray cx does mot pass exactly over X, then the position of x ought to
be plotted somewhere in between the two positions, such as y. This is not
correct, because if the ray cx does not fall upon X, the reason is not necessg-
rily that the sightings from A and B were wrong, but equally likely that Station
C is slightly incorrectly placed. It may not be quite in the true line intended
or it may have been scaled 1/100th of an inch $0o short (it is too short in the

_disgram) or toolong. In any case, when ox coincides with CX we are sure
that ¢ is right, and x ig right; but when it does not coincide, it is just as
likely that o is wrongly placed as that x is wrong. Our Plane Table measure-
ments and instraments cannot attain greater accuracy than is represented by
an error on the map of * 1/100th inch. The pencil lines and points we draw
are not 80 fine and devoid of dimensions as Euoclid supposes, and therefore, a

-small difference of the ray cx from the plotted position of X is not significant,
but if the difference is found to be considerable, say, 3 or more hundredths of
an inch, then instead of faking an intermediate position for x we should again

- examine the plotting of Station C and the alignment of the Table and endeavour
to reduce the difference, and not proceed to a fourth Station till it has been
reduced. Having made sure that C is correct, both in scale and alignment then
the possible errors are either in the scaling or field measurement work, or in the
rotation (displacement) of the Table. ‘ '

/
Error of écale.

14, Let A,B,C (Fig. XXXIX) be three successive Stationsand X, Y,Z
be points npon the periphery under Survey. On the map, a, b,x,y, z have been
surveyed and fixed at a certain scale. Now if we meant the scale to be 100 feet
to the inch, but by some error of measurement or inadvertence we have plotted

ab too '}::: th'e anglesin our map will still be quite’ correct; but the whole scale
Toas

of the part of the map based om ab will be oz than we intended and the

greatar
pointsx, y, z Will be gripe g the base ab than we intended. From B we

" proceed to the Station C and if we measure and plot the next base BC correctly
(if we are testing we must be absolutely sure of this) then when we have
aligned the Table upon CB'we shall find that the ray oz does not fall upon X

but & little 253 it (i.c. jpeper ob) and the same phenomenon will be

observed on both sidesof cb. When, therefore, at the third or subsequent
Station we observe this discrepancy of a symmetrical displacement on both sides
of the new base, an error of scale is indicated and we should recheck the plot-
ting of the base. ‘ ‘

-

. - - Error of Rotation.

" 15. Upon the base AB (Fig. XL)we sare surveying s periphery in

which X, Y and Z are points. After setting up the Table and drawing rays
correctly at A we move to B and either in our original alignment or during the
progress of the work at Station B the Table is displaced or rotated through an
angle so that the ray ba falls. to the lefé of BA. Then the directions of the
- rays bx, by, bz will be thrown to the left of the correct - position (as shewn in
the figure) as though instead of the Table having turned to the left, the points
upon the periphery, observed after the rotation, had moved in & circle round B
in the opposite direction, right-handed. }

Now it will be seen that both x and y are displaced in the same angular
direction and to a distance which depends upon their distance from b and the
angle at which the rays intersect. .. The actual displacement represented by yy’ is

determined by the formula.

yy'= 2™ when 1is the rotation angle (A'BA) and q the angle at which
the correct rays intersect (ByA) the angle of rotation will be ordinarily small
and constant ; this displacement is, therefore, least (for a fixed distance from b)
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when the angle of intersection q is 90° but it becomes infinitely great when the
angle of intersection is either 0° or 180°. This is the foundation of the rule in
para. 6 (3). The distance upon the map from b is in exact proportion to the
distance of the field point from B. Hence the displacements (0y’) at right angles
to the rays from b are all proportionate to the distance of the field marks from
the station B. This is & theorem we shall use in para. 25 below. When the
angle of intersection q is everywhere between say 60° and 90°; the dis-
placements will all be in the same direction and almost in the same proportion ;
80 that the distortion of the map will not be conspicuous. So long as we are
mapping upon two Stations only, a small rotation will make a still smaller
difference to the accuracy of the map. Nevertheless, great care should be
taken to observe Rule (6) para. 4 and carefully to guard against errors of rota-
tion by always observing that the direction of the base is perfectly correct, as
the first and the last operation at each Station throughout. Any table which
is.unsteady and alters its orieniation under the mere pressaure of the hand while
drawing or by slight contact with the coat or arms of the Measurer must be
rejected for repairs.

Bat if after mapping upon the base AB we proceed to a new - Station C, .
then if there has been any rotation at A or B these errors are serious, since the
next part of the map will not be similarly rotated. If we find there has been
any such error, we muset endeavour fo get rid ofit. If several errors have been
made no diagnosis is possible. We shall find only a confusion of differences
over all the work. But if only one or two mistakes have occurred diagnosis
and correction is possible. * '

16. Let us further consider Fig. XL. Here we see first the'Stasion A
from which & series of rays was correctly drawn with reference to the base AB.
This series of rays all meeting at A, drawn to all the visible points or the peri-
phery, form what is known in Geometry as a ‘ pencil ' at a. Upoun being set up
at B the Table should have been so aligned that da coincided with BA, but

.during work it was rotated accidentally, so that bs fell in the line'BA’. Such s
rotation cannot be through a large angle, since it would .require a recklessly
careless operator who failed to notice a large movement, or who failed to detect
it if he were observing points almost in the direction BA. But sometimes
through the careless moving of the flag or. mark which indicated the Station
or through confusion of marks, the operator might align his Table upon a mark:
somewhere in the direction A, but not actually the Station A, and so overlook
8 serious rotation error. The effect of such a rotation is that a, and all the
‘ pencil’ at a, will have rotated with the Table just as though all the field points
had actually revolved in the opposite direction round b. "If we now intersect
the rays of the pencil a, all the intersection-points will move along the rays of
the pencil. Tke point gt which two rays intersect may be regarded as an iron
ring through which two rods pass; it can move up or down, but only in straight
lines along the rays. By the rotation deseribed every point of intersection on,
the pencil a will move along its rays in the same direction as the base $a has
moved (i.¢., opposite to the revolution of the Table). Asshewn in the Figure,
all the points on the right of the line B A will move nearer to A, and all on the
left will move further away, every point thus moving in the direction of the
arrow. The actual distance of movement depends on the formula already dis-
cussed, from whick we can see that the points nearest to B, and those which
are nearest to the circumference of the circle of which AB is the - diameter
suffer the least displacement becanse in the one case the distance from b is small
and] in the other the angle at which the rays intersect is most nearly a right
angle, )

Py

17.  Now suppose such & displacement has ocourred and not been discov-
ered even by sighting the base BA as the last operation before leaving B. The
Burveyor then goes to Station C and correctly sets up his Table : what would he
then find ? (1) that the base points a and  wre still quite correct ; (2) that all
other points seem to be displaced in a varying degree. Those on or very nearly
upon the straight line CA are not perceptibly displaced. The mapped points to
the left of ca ure all displaced in a direction away from a ; those to the right of

ba are all displaced in the same direction, towards a. But if there are any
B 6506
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"points lying within the angle CAB or its vertically opposite angle C'AB’, these
will have reversed their movement and will seem to have gone to the right so
as to make the rays such as cz’ fall on the right of the field marke. We can
now see that the effects of a rotation when sesn from a°third Station are that
(excluding the small sector between the three Stations) all mapped points are
displaced ¢n-the same direction. I8 it possible from C to determine about which
of tha two Stations, A or B, the rotation ovcurred ? It is, ifc is not in a straight
- line with ab,secause then it will be seen that the points upon or almost upon
-the line ca will be much displaced, and those in the diraction of cb will show
practically no displacement if the rotation wasabouta, ¢.¢., at Station A ; and vica
versa. On the other hand if ¢ is in the straight line ab we must judge between
- B and A by ascertaining whether the displacement is less near A than near B
which Station was the centre of displacement will be indicated by less error in
the points near that Station. :

- If our bases are in a continuous straight line, then the sector in which

- rotation is reversed disappears, and makes it much easier to determine whether

‘the error i8 one of scale or one of rotation, but not .easy to decide st which
station it occurred, -

- 18, Errors ntay be committed also in centering, t.e., in setting the Station
marker upon the Table exactly over the peg in the ground (see Fig. XLI) in
‘which the proportion of map to%eld is very large. Let A be the peg and a the

* -Station imarker. Then if they are not correctly set up and if we look upon them

“ vertically from above, we shall see that in order to get a over A, two move-

ments of the Table are needed. First a rotation movement at right angles to
thé base BA, and secondly a scale-movement; in the line of the base ; then the
point & will move to a’ on the map. Therefore every error of centering can be
resolved into a slight error of scale gnd a slight error of rotation. Another
source of possible error is in inserting the pin to mark the station. If we are
surveying at a scale of 100 ft. fo the inch, then one-hundredth of an inch on
the paper represents oné footin the field. It is almost impossible to place a

. pin within one hundredth of an inch from a required point. The diameter of

any ordinary pin near its point is fully two-hundredths of an inch.” Therefore .

the diameter of a pin represents an error of 2 ft. on the ground. A rotation

error represented by a misplacement of ‘02 inch in a base length of 2 inches
means & rofation through an angle of 35. Hence a steady hand and good
eyesight and the correct placing of the pin on the map, and exact centering
over the peg on the ground are most important. It will be seen that a much
larger error can be made while inserting the pin than one is likely to make in
placing the Station over the peg. .

19, Therefore upon setting up the Table at a third Station C we should
before drawing any fresh rays first cheok tHe position of the Table upon the last
Station dut one, and upon some conspicuous marks already surveyed from the
‘last pair of Stations. If we find these fall correctly into line with our map on
‘the Table as set up at C, we may be confident of the accuracy of the work.
But if this agreement is noy found, we must enalyse the discrepancies and

- endeavour to diagnose their cause and remove it before we proceed to draw the
" riys from C; but we must not ** average it out’* by drawing fresh rays from O
~ and taking intermediate positions as in Fig. XXXVIII,

20. Tt is often required to know how a Plane Table map can be tested’
-and alsoif is necessary to know how to use it t¢ restore lost boundaries, or
. ~possibly to insert further 8etails in the same map in an area already mapped or
in some adjacent block. The method is as follows :—.

. . To check or to restore a single field boundary which has been mapped by
P. T. when we have no P. T. available ; convert the P. T. map into a ‘ tippan’
_or record of Cross-Staff measurement by ruling any suitable base line from
recognisable and admitted points acrossit, and then offsets to all corners
with the offset scale (Fig. XXI). We then get the familiar form of tippan
drawn to scale, and with the - Cross-Staff we can fix all the corners (se¢ in
Fig. XLII one Survey aumber so converted). We can of counrse measure the
‘ bandh mép ’ dr’lengths along the boundary if we have nothing but a Chain or
Rod available, ‘ :
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21. Fig. XXXIX represents a P. T. Map of a cortain ares. We desire.”
" 1o test the map, or to continue or supplement it, We go back to the field and on
comparing the map with the ground we find three points A, B, C (such as theo-
dolite Station stones), demarcated or still clearly evident and apparently agreeing
with the map. They do not seem to have been recently changed.~ The other
points jn the map are indistinet, and boundaries perbaps are ploughed over, and
we eannot be quite sure, whether they coincide with the map or not . ‘We have
‘to determine and demarcate their exact former positions. In the first place, we
should see whether it is convenient and easy to set the -Table up exactly over
one of the points A, B or C which can bg found. First let us suppose we can
“econveniently -set up the Table at_point B. Then set it up with the old mapped
point b exactly over B, then cause a flag or mark to be placed at A and C.
Turn the Table till the ray from b to ¢ falls on the flag C in the field. Then
see whether with the Table in that position, the ray ba also falls on the flag A.
If it does within a reasonable margin of error (one or two hundredths of an inch
on the map, one or two feet in the field) then we may presume that the
: position B is right, and the Table may be- clamped, and we are now able to
- test the work, If we sight the rays from b to any other.points on the -map
(if correctly -prepared). they will fall in the field upon the points originally -
sighted. We mnay then find the stone or other mark on the ground which is
sought for by scaling the distance on the map from B to the points concerned and
measuring the same distance along the ground;®or we can plant pairs of flags
along the required ray and then move the Table to A or C and determine the
intersections on the ground of the rays from A or C with the so demarcated
rays from B. ' '

- 22. If we have to restore a number of points, as when by flood or neglect
boundsaries over a large area have been obliterated, it is best to send-two
Burveyors with exactly duplicate maps. When thess. are set up at two points,
each boundary mark can be rapidly fixed by two assistants (each under the
direction of one only of the Surveyors) moving their flags along the rays from
each Table till they coincide. This also gets over the difficulty of the difference
between plane and actual ares in uneven ground. The P. T. map gives the
fla.ne area, and therefore, when the ground is not flat the distances scaled
rom it must be applied to the ground by the reverss of the process suggested
in Fig. VI. A valuable plot of land adjoining the I. P. Mission at
Burat on the Tapti Bank was nearly lost through forgetting this point when
. using old C. T. 8. Records; an appeal to the High Courb succeeded in getting
the evidence corrected. - .

23. In the next case, let us suppose that it is not possible to set up the
Table at A, B, or O, or any other point marked on the map. We then hava to
find & point at which the Table can be set up and the map tested (or continued).
Buppose there js & river as drawn in the sketch, and we. wish to set up the
Table in its true position at the point O beyond the river. Then take
the Table to O, set it ulla)., and level it and clamp it. Do not place the old
map on the Table but a blank piece of transparent tracing paper. Place & pin or
Station Marker in the tracing paper exaotly over the Station O. Draw the rays
04, 0B, o0 to the marks identified in the old map. Then take the tracing paper.
off the Table. Replace the old thap on the Table without pinning it. Then
Place the ray oA aoross the point 8. Turn the tracing paper about. until oB
also falls upon the point b, and oC falls upon'e. When these three rays all exact-
ly intersect the three points, then prick through the tracing paper and mark the
point O on the map. Place this map point correctly over the Station O, and
pin the map down, and orient the Table so that the sighted ray oa falla on A.
Then ob, oo should likewise fall on B, C. Now our map will be in -its correct
position, and we can continue further work from the Station O (on the same
Boale a8 before), just as though the point O had been fized and mapped at the
time when the old map was prepared. Any point in any plane Table map can
be thus determined. We coald then from point O replace any missing boundary
mark or point in the ground covered by the old map as already described. This
method of fixing & new position on a map or chart from three positions previ-
ously mapped is miich used in Marine Surveying, and the instrument by which
the tgree rays are marked (and which in these notes is replaced by a piece of
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tracing paper) i8 known as a Station-pointer. When a ship is at sea, it cannot
put marks in the ground, nor can it measure distances along the surface of the
water, and yet by means of the Station-pointer it can survey a whole cosst after
3 points on the land have been first determined.

» . b
24. 1i a circle is drawn oircumseribing the triangle A, B, C and O is upon
or near the cireumference of that circle, then this method Ereaks down (see
Euclid I11, 21). Therefore if this condition seemg probable, one of the three
points must be changed. In the Figure, O falls outside that circle. If AB O
are nesrly in a straight line, there is no fear; but if A, E, C had been chosen
the method is impoesible because the angles AOE, EOC, COA are the same for
all points on the circumference of the circle AECQ, ’

25. This leads us to the theorem of the ériangle of error. The position
- obtained by the Station-pointer or three-ray method in Fig. XXXIX can hardly
be defined very sharply with ordicary instruments, Eueclid presumed that our
lines and points had no dimensions whatever, but the ordinary pencil line and
point drawn in mapping is likely to be fully 1/100th of an inch in diameter, and |
even with microscopic adjustment we shall probably find that the point determin-
ed upon the map will not quite exactly give rays falling over every one of the field
marks. We then have to find a method by means of which we can get more
exaotly to the required point. Set up the Table and orient it &8 nearly as you
can with the Station-marker at the point O, (Fig. XLII) determined with your
tracing paper. Then choose any three points C, A, B, not equidistant from the
‘Table and not lying on a circle through the Station O. The points upon the map
arec, &, b—Fig. XLIT]. Now with the sighting rule draw the ray from o through
¢ to Cand clamp the Table exactly in that line. Then, placing the sighting rule
upon a, we shall, probably find that oa will not fall upon A. Draw upon the map
the true line 2A (not ozA which is not a straight line) then likewise draw the
line bB. These three lines if they do not meet in a potnt, must form a triangle.
Now the question is what is the true position of the Station at which we stand.
If it is not strictly upon the line ocC then we can get to the true position by
some movement of o, which involves a rotation of the Table about some un-
known centre. This rotation will however, displace all the points in the map
(1) in the same direction; (ii) in proportion to the distance of the field
marks from the Table (see para. 15). Therefore the true position of 0 must be
on the same side, 1.¢., either upon the right or upon the left of all the three lines
aA, bB, ¢C. This is the first key to the problem. Its true position can-
not lie anywhere which is on the right side of one ray and the left side of
"another. It cannot therefore fall inside the triangle, but the only possible
positions are in the segments marked I and 1I. We have now only to deter-
mine in which of these two it lies. Now when rotation has ococurred, we have
already seen that the distance of the displacement of each point is proportionate
to the distance of the field point from the Table. Now the points C, &, B are
not equidistant from O. ' Therefore, we must find some position for o in one of
the two segments I or II in which its distance from c¢C, aA, bB will be nearly
proportionate fo its distance in the field from C, A and B. This is the second key
10 the problem. Now if we try in segment I, we shall find that any such ratio
is-impossible. But if we try ir segment II we shall find it i8 guite possible;
and we shall find the position 0" closely fulfils the conditions. Now place the
 Staetion-marker at o and'align o'aA, and then ftry the remaining points, We
shall find that they coincide much more closely than before. If there still
-remains a gmall difference very carefully repeat the same process, and having
o btained a much smaller “ triangle of error, " refix o with still greater accuracy.
If we find that no position can be found which will quite exactly coincide with
the map then of course there is some inaccuracy in the map or some movement
. in the marks in the field. 'We must not expect an impossible degree of accuracy,
and an error represented by less than 1/100th of an inch on the map may be
disregarded. .

26. Another way of considering this problem is this: if the map upon
the Table is set up exactly correctly, then we may imagine solid rods fastened
by hinges to the distant field marks and passing through rings on the Table a
the corresponding map-points. These rods will all meet exactly at O. Now if
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the Table is moved forwards, backwards, or sideways, so long as its orientation
‘remains correct, the rods sliding through the rings will continue to meet in one
point (i.e., the map-point which is over the ground-point when the table is ab
the moment). But as soon as the Table is revolved out of its true orientation
O is no longer correctly centered and the rods do not meet in one point ; all the
rods would be so displaced as to have the true position of O on the same side
of them ; it cannot be on the 1ight of some and on the left of others.

| 27. Wae are very frequently required to use the P. T. to interpolate details
between two points already fixed trigonometrically. When a theodolite
traverse or net work has been worked out and its co-ordinates determined (see
paras. 23-28) the positions of the stones can be plotted exactly on a mapping
_ sheet ruled in 1” squares. This sheet may then be given to a P.T. Surveyor to
fill in the details. He will go to one of the stations which he will find demarcated
on the ground and will set up his table over it exactly aligning it upon another
of the demarcated and plotted stations. Thus having fixed his first Station and
firsf base, he will go from Station to Btation at his own choice. To guard him-
self againset rotational or scale errors, he should frequently see that his Table
remains 8o oriented that from the -tation at which he is working, the rays fo
the plotted trigonometrical Stations still coincide exactly with the wisible
Btations. If he works from the first Station sll the way to the second, using 20 -
or 30 Stations in between, there is great danger that small errors will accumu-
late until he cannot satisfy this condition. It is therefore, wiser, after having -
proceeded about half way from the first trigonometrical Station towards the.
" second, to break off and take his Table to the second trigonometrical Station,
and seb it up there and work back o meet the first portion of his work: If he
can get the two portions to join with moderate accuracy, he will thenm be cer-
" tain that the whole work is correct. When they do pot join so accurately as
could be desired but he gets one position from one chain of work and anothér
from the other, he will then choose that position which gives him the best
agreement with-the fized trigonometrical Stations, and cancel the positions
which give a worse agreement ; if the difference is considerable, he musé
revise his work. When interpolating details upon a series of such Stations, he
will thus always start again correctly at each predetermined Station, and no
error made in any part of the work will be continued or will influencé other
portions, -

28. The scale of 16 inches to the mile (1 in. to 330 feet or 10 chains)
may be taken to be the dividing line between large and small scales. A scale of
1" to 20 feet is ““large” ; 1” to 1,000 feet is * small . The reasons for adopting
large scales for our P. T. work are these ' —

Errors of rotation displace points to the same relative extent, whether the
scale be large or small. - ' .

-Errors in scaling are more serious when the.scale is small.

' .Eﬁrot-a of centering are therefore relatively more serious when the scale
is swall. T

when the scale is small.

Hence the most ascurate P, T. results are got (assuming the same degree
of care and judgment in both cases) when the scale is large; véry accurate maps
can be got by surveying on a large soale and reducing by photography- to any
desired smaller scale. ' ’ - '

+ Errors in the insertion of the pin and errprs of drawing are very serious
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CHAPTER XIII.
Vz.'lla,ge Site Surveys.

1. These can be conducted under Chapters VIII and IX, L. R. C. subject
to the provision'in Bection 131 that, when the population is less than 2,000, the
Survey Officer can ¢all upon the villagers to attend and to give mssistance in
the operations and provide flag holders, or he can assess the cost thereof but
not of the Surveyors, &o.. Likewise under Section 135-G {a) and (3), the map
of any village site may be made after the. Record of Rights Chapter X-A has
been extended thereto, and the (full) costs can be recovered. I1f Section 131 is
applied, then an Enquiry can be made; but Sanads can be charged for under
Section 132 only when the population exceeds 2,000, Of the two provisions of
law under which a village site can be mapped, Section 131 enables us to recover
only the cost of flag-holders; under Section 135-G, we can Tecover all costs
except the cost of making the Enquiry. Under the former provision, we can issue
Sanads; ander the latter, we can frame a Record of Rights which will acquire
presumptive value as évidence, and there would still be no bar to the application
of Bection 37 (2) if in the course of the Survey there was found to be a dispute
between Government and an occupsnt. When the Survey is done under
Section 181, agricultural lands are excluded, 'end since in many villages
there are considerable wedges of agricultural land which impinge upon,
penetrate or are enclosed in the village site, it will at the same time be advisable
to map these under the provisions of Section 135-G. It is therefore more
expedient to employ Section 135-G. -

History.

2. In R. 9661-96 emphasis was laid upon the need of evidence t0 protect
public rights in land in village sites, and the difficulty of obtaining such
evidence. Again in R. 4054-01, the need of village site Survey was again
expressed, and reaffirmed in R, 1663-02 and R. 4964-06. Finally, in R. 4727-09
experiments were ordered to be made. But further in R. 9863-09 it was decided
that until the Pot Hissa work throughout the Presidency was brought to
completion it would be well o postpone,thie heavy task of surveying village
gites. The experiments first made and the rules drawn up were for a Cross
Btaff Survey, and it promised to be & very slow operation. - ’

3. Meanwhile the development of the Plane Table process for the SBurvey

of sub-divisions in agricultural land led to further experiments in its use for
.surveying village sites. The author of this Manual, in his capacity as Court
of Wards for SBurat District, first surveyed s village site'which was his own
property and from which the Inamdar—his Ward—derived rents. The result
was so successful, as reported in R. 5407-14, that further experiments were
sanctioned. First 7 village sites in Pardi and Chikhli were taken up, and 3,023
‘properties Were measured at an average cost of 4 annas 9} pies, not including
cost of Enquiry. This experiment was favorably reported upon, but it was
doubted whether/ equally satisfactory results could be obtained in the much
more congested large villages of Central Gujarat (R. 221-16). Consequently, a
further experiment was tried in Broach District (R. 2671-16); aud 5,662 properties
were surveyed at a cost including Enquiry and framing of the Property
Register, of 9 annas per property in the villages with population above 2,000,
and excluding Enquiry at a cost of 6 annas per property in the smaller villages
under Section 135-G. The average cost of the Survey of all these properties in
Broach was 5 annas 8 pies. This gave an increase of only 10} pies per property
over the Surat results, though the congested villages selected were at first
believed to be likely to prove the method impracticable. It should be noted
that in addition to the survey of 5,662 properties in Broach District, 972
encroachments were removed at the first Enquiry, and 112 more after some
investigation. In the result, 1,084 plots of land aggregating 8% acres of valuable
land, probably worth as much as the gross cost of -the whole survey, were
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recovered for the State. The rate of 'progresa throughout these operations was
9 properties per day, and the cost given includes the printing of the maps
(R. 5249-17). : - :

. 4. Thus s practicable method, not too expensive and not too slow, has

- been worked ouf and stands ready for application to all the village sifes of the
Presidency. However, for the same reasons as were given in R. 9863-09, it
was again decided in R. 5533-16 not to proceed for the present with further
surveys of the kind. T ‘ )

5. The City of Kingston (Jamaica) has been successfully surveyed in this

munner, chiefly employing the Plane Table. The method of this survey differs
but slightly from the method of City Survey described in this manual. The
chief difference is that, in villages, houses are not so closely blocked together;.
even when we find a double row back and front it is still possible to go all round
the outside and mark the divisions between houses on the external walls and
geb the position of the internal walls withott -any entry into the houses or .
internal measurement. At any rate, there is very much less of ‘this than in
cities. ‘Since there is more open land and one can-see across compounds and
backyards with less obstruction from buildings than is possible in cities, direch
Plane Table mapping can be used far more, and the Theodolite has to be used
far less, and (rectangular) offsets from base lines and internal measurement of
houses are much reduced. Therefore, while a survey may cost us from Re, 1
"even up to Rs. € per property in a congested city, the cost in large villages
-comes down to 9 annas including the Enquiry. We can estimafe with
confidence to do the most complicated village at an all round rate of not
exceeding 12 anngs per property. We commence with a Theodolite Traverse
round the Gaothan in bold légs of abouf 8 Stations in all, and then we run
2 or 8 minor Traverse lines along main ptreets to divide the village into 4 or 5
segments or blocks. The Theodolite Surveyor will be occupied less than a week .
over the whole, and will then-hand over to the Plane Table Surveyors 4 or &
sheets ruled in squares with the Theodolite Stations and legs appertaining to
that section plotted upon them. The Plane Table Burveéyors will then inter-
polate all the rest joining the sheets by the boundary-lines of their squares.

6. Enquiry will be madeif Section 131 is employed; if not, the Record of
Rights will be applied and compiled under Section 135-B. It was applied to
the Gujarat surveyed village sites in. R. 9211-16. Government have noted in,
R. 4727-09 that the user of stacking grass, tethering cattle, &ao., usually allowed
to villagers, should not be allowed to develop into proprietary rights.

The field map should be finished off, inked, traced, and printed and if the
population exceeds 2,000, Sanads can be issued ss for regular City Surveys
(Section 131 being applied to the N. A, lands). When the population is less,
then a ‘ dikhala’ like those given in Pot Hissa Surveys should be given to
each property holder. ' : :

7. When the survey is completed, maintenance must be arranged just as
in the case of Cities. Map corrections are to be made by the Circle Inspector
or by the Village Accountant, if he is competent : he ought to be trained, since he
osn also earn frequent fees for maps or copies when once he understands this
work. A Record of Rights will be maintsined and the Kulkarni will be paid
extra allowancea for this. The detailed rules under experimental trial will be
found in R. 9211-16. The D. L L. R.is in local control (R. 5249-17). The
arrangements have been in operation too short a time for any further opinion
to be given on them. ‘

B &50—6e



"'CA_HAPTER XIV.

Minor Triangulation.
.‘ Parr I.
" [ These introductory paragraphs involve too much mathematios for ‘most yeaders, but are ine
gnded fo:j the uee of those Officers who have to supervise and understand the principles of such

urveys.

_ In Minor Triangulation (so called because the triangles are small enough
to be plane and neglect the Earth’s curvatare ; while in Great Triavgulation the
calculations must be spherical) we lay down a network of fixed pillars of which
every adjacent three necessarily form a triangle, and groups of these triangles

form polygons covering the whole area with points whose plane co-ordinates
oan be exactly determined.

It is also permissible (in awkward corners and places where angles cannot
be observed all round the horizon) to add ta our metwork of polygons an
extraneous triangle to be calculated and plotted after the polygonal system is
finished ; like the triangle KLM in Fig. XLIV(a) when P is invisible from K,

The first step is to observe with the Theodolite at least two, and whenever
possible all three, of the angles of each friangle; all the angles which meet gt
each point being observed at that point; then we examine and adjust these
angles to perfect mathematical agreement’; then we measure at least one side of
the series and calculate the rest. We will now proceed to expand this desoription.

2. The network of triangles is 5o 1aid that it appears to be formed. by

joining the corners of & polygon to a centre-point within the polygon; next a
corner of the first polygon becomes the centre of the second, and so on through-
out. Consider the six triangles 1 o 6 in Fig. XLIV(a), all meeting at the point O:
now what are the conditions of the mathematical exactness of such a polygon ?
(1) The angles of each triangle must total to 180°; (2) The sum of the angles
at the point O must be 360°. Now let us suppose that the six triangles have
been so totalled, and that it is found that in triangles 2 and & the angles do
exactly come to 180°. In 1 and 6 there is an excess of a few seconds. In 8
and 4 there is a defect. These may be called zero, plus, and minus triangles.
Next apply the second condition and total the angles wt O. Then we shall find
perhaps that the sum &f the six angles slightly exceeds 360°. Now, we have
somehow to adjust these discrepancies. We shall not reduce the vertical angles
of triangle 3 and 4 already in defect, but in preference we shall reduce the
vertical angles of 1 and 6 enough to bring those triangles down to 180°, If this
reduction is not sufficient, we may make a little reduction in the vertices of 2
and 5, and continue until the angles at O total 360°. If after having reduced 1
and 6 to 180° we have still to take off any more seconds at the vertices of those
triangles or of 2 and 5, we must add equivalently to the base angles; und we
must further add a little in the base angles of 3 and 4 to msake those triangles
also total correctly. Finally, we shall get six triangles which all total to180° and
whose vertices all total to 360°. But these conditions are not enough. Con-.
sider Fig. XLIV(b) which consists of six triangles; all of their angles total to
180° and their-vertices total to 360° but still their bases do not form a polygon.
How can we correct that ? In the two triangles ABC, ACD [ Fig. XLIV(c)],
the condition that BC and CD meet at C is this. In the triangle ABC

“AB_BC CA . AB_BinBCA,_ .. .
Sin C~B8m A=Bn B - AC Sin B and in the triangle ACD
AC_ SinD. genee AB__ Sin BCA S8in D,
AD Bin ACD “AD™ Sin B 8in ACD.
3. Standing at O and looking towards the bases, we can describe the two
angles at the base of each triangle in turn as a right-hand and a left-hand angle.
‘These are marked R and L in Fig. XL1IV(e). Now if we bhad s whole series
' of triangles running round in & ring, coming back to the side AB again (which
is what we have in the polygon centering at (0), then we should get at last
AB Sin BCA Sin D Sin .. ...

— —

AB—1= gin B Sin ACD Sin......

likewise
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. and therefore the condition is that the continued product of the sines of all the
- right-hand anglea must be equal to the continaed product of the sines of all
" the léft-band angles. Bringing these sines to logarithms, it means that (3) the
g#um of the logs. of the sines of the right-hand angles must be equal to the sum
f the logs. of the sines of the left-hand ungles. The correction of the angles of
a polygon to satisfy this condition can of course only be done by taking a
-gecond or two from the right to the left side. because we have already fixed the
sum of cur angles and cannot alter the vertical angles. If we find that the
sum of the right-hand angles exceeds that of the left, then we must remember
- that the sine of an angle increases for an added second much more in a small

than in a large angle : and momeover when an angle exceeds 90°, the addition
of a second to the angle decreases the log. sine. -

4. 8o to adjust a deficit in total, an addition to a small angle is most
effective. If we have any of our base angles greater than 90°, still we may add
to that angle and reduce the opposite base angle, and eack correction  will

reduce the log. sine. But if all our angles are less than 90°, as is usnally the -

.case, then if we have a deficit in the log. sines of the right-hand angles we must
add one or more seconds to the larger angles amongst them, always decreasing
the opposite (smaller) angles at the base of the same triangle till we get "the
required agreement.. The exect difference which 1 causes in the log. sine
must first be ascertained for each angle from tables and  written in a special
column. It may be found that there is so much difference that we must
porrect some of the angles even in a friangle already passed as perfect, and,
therefore, our correction of the sums of the angles for conditions (1) and (2) sis
provisional only till we have also satisfied condition (3).

5. Though our cadastral theodolites cannot usually observe angles of less
than 30," still we can freely use sgoonds in the correction work. A correction
table from the Triangulation Survey of Kumbharwalan (Purandhar Taluka) is
dAppended together with the caleulation of the sides and a sketch of a polygon.
nat drawn to scale: pages 99 and 100, '

8. When we have got the triangles of one polygon perfectly adjusted,
we then fake up the next, say, the six triangles centering at Q. But since we
have already got the triangles 6 and 4 angularly perfect, we must make no fur-
ther corrections in them, but whatever corrections are needed in the polygon Q
must be made in the remaining four triangles, and so on. When we have got
the whole of our network angularly perfect, then we proceed to calculate our
bases. Here we have no means of making corrections, but since our polygons
are perfect, it i certain that our bases must caloulate out correctly, if the
" fundamental base is correctly measured, and’ if there is any error in this -
messurement, only & proportional linear error will affect all the others, so
that the map will be in no wise distorted. The operation of correcting the
angles of a polygonal network is more delicate and requires - more mathematics
than the ‘somection:of & simple Gale’s traverse described in paras. 27-28,
Chapter 1I, it is work for a trained computer,

Part II.

7. Chapter II has dealt with Traverses, in which a closed ecircuit is
messured out in successive lengths and bearings, returning to the starting
point or origin. In Triangulation we start with one measured side of g triangle
-and calculate the other sides in such s™network of triangles that each triangle
has sides in common with other triangles. We can, therefore, start from one
measured side and caloulate all round the network till we get back to that

-8ide; and if our calculations are correct the caloulated side at the end of the
series will agree with the value we started with. Our angles (may not be
perfeotly aocurate, as observed and corrected) in agreement with the field, but
they oan and must agree mathematically with one another, and therefore, the
oalculations of the sides must work back to the initial result. If there is

. any error in any side 8o calculated it is due to error in the measurement of the
side we started with: _ - _ -
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e.g. OA is first measured; then we calonlate AB
and OB, and from OB the other two sides of
triangle OBC and 8o on till we get to the tri-
angle OFA; then we get by caloulation the

side OA sagain and see if it agrees with OA ag
B first measared,

A In triangle OAB the side BO opposite to A is oalled
AOisband AB is 0. Now by the formula in para. 2,
If o is known (5421 ft.), ' ' ' '
p=08in B . 0finA .
=Tsin 0 *POR =50
© —B8  Taking logarithms, Log.b = Log. o 4 (L sin B — L, sin Q}"

and Log. a = Log. 0 + (Lisin A ~ L ain Q).

Log. o is 2'7343997...and the tabular Log. sinsof A, B and O are got from
- the TFables : but we have already used them and corrected them in the angular
adjustment: Therefore we have not. to look them up again for this
caloulation. - ) . '

« 8. Therefore the solution of a trinngle AOB oan be thus written compiling

a continuous record similar to the traverse book:—
-»

L

. Triangle Angle,” | oot e | Ceobuins), | Differeuce. |Log. ofsides.|  idon
1. 9 3 . 5 - 7
A B 57?34’21"- 99263788 | ‘0471804 |2-7815801 AQ -
0 49°12'58" 1 9-8791984 (2'7343997) o AB
A 78°1%4L" - 19-9810830 '1018846 | 28362843 “BO .
. 180°00'00" .

The figure in brackets (Log. ¢f 5421) was previously known: from it the
other figures in column 6 are obtained by adding the differences in column 8&.
These differences are of course often negative, requiring to be subtracted.

To the next triangle OB is common ; 80 we carry the Log. OB (2-8362843)
to its place in the middle line of column 6 of the caleculations for the next
triangle; and to it apply the differences there got' in column 5 and get the
sides OB, OC; and 80 on. The value of Log. OA at the end of the calculations
should agree with its initial value (2:7343997) as far as 8 places of decimals.
When we have got the correct lengths of all the sides and all the angles we
can lay out the co-ordinates of all the traverse stations ag we did for traverses

"in paras. 27-28. For this purpose we can keep the sides in the form of Logs.,
a8 it shortens our work in calculating the“co-ordinates. . .

9. It will be seen that besides the friangulation stones there are a number
of other points in. the map which are determined with great accuracy, and
which can be fized in the field and used both in the original Plane Table map-
ping and in' any subsequent  restoration of boundaries or” additional detailed
mapping. Ceqnsider Fig. XLV. It will be seen that every pair of triangles

- makes a quadrilateral of which hitherto we have only determined and drawn
one diagonil, but the other can be drawn on the map and in the field ordinarily. ,
The Surveyor standing at one T. stone and an assistant at the other observing

~



, . 91

flags placed over the opposife stones can if the opposite corner of the quadri-
'la.t‘.erai’ is visible defermine the intersection of the two diagonals with great accu-
racy, and a flag can be planted upon it. Having thus fized one point more or
less midway between every T. stone and its neighbour, it is even possible to
-obtain further bases or fixed points as indicated in the skefch. The middle
points of each quadrilateral should whenever possible be fixed by the P. T. Sur-
veyor, though - they are not demarcated on the ground. He should fix their
position with flags, and show these flags on his map, and use the intersection
points as stations. Thus.dt will be seen that no point in his maps will be more
distant than about 100 yards at the most from & point fetermined with great
acouracy. There will be of eourse some positions in which he cannot see
.across the guadrilateral,

Parr IIIL
Survey Method of Minor Triangulation together with Plana Table.

10. The practical method is‘ founded upon the theory discussed in the
«chapters on Plane Table and Minor Triangulations, '

We are starting, it is assumed, with & village which has never before been
-surveyed, or of which the old survey is to be discarded.

The first operation is to procure a quantity of stones not less than 2} feet
in length of hard durable stone such as black trap and not eoft friable stone.
In Jocslities where such stone is costly or quite unobtainable, then brick
.or ferro-concrete pillaxs must be built at least 2 feet deep into the ground, and
6 inches above the surfsce with a small slab of stong let into the top. The
-gtones or pillars will be roughly square at the top with a ocross or aircle® cut
upon them. Taking these stones, we shall first choose sites along or near
the village boundary, then in the interior.. In choosing the actual site for the
.stone, we should take the corner or boundary strip of a field or the side of &
road or path out of the way of traffic, or a piece of waste land which does
not look likely to be ploughed up. Also we must choose positions as open and
-elevated as possible, so that the stone (or rather & surveying flag placed over
the stone) can be seen from the surrounding stones. '

11. The object is to construct a network of polygons sueh as has been
-described in the last chapter. See Fig. XL VI : first start near the S. W. corner
and walk round the village boundary, with the village lands on the right. Pat
down stones at imtervals of about 400 yards on the average; less when there
-are trees, bushes &o.; more when the ground is very flat and open. Each stone
{d.e., the flag marking it) must be .visible from the stone before or after. Two
-assistants at least are needed. of whom one shall stand at the last placed stone,
and another shall go 400 yards ahead and see that the proposed site of the pre-
sent stone is visible. The situations chosen must also be reasonably open to
-observation from the right-hand side. A ring of stones a} suitable, probably
shorter, intervals must also be placed round and outside the boundary of the
-gaothan, bamlets, patches of Forest, or thick garden land, just as round the
village boundary. These stones cannot always be exactly on the boundary ; at
‘some places frees rocks, water, &o., oblige us to keep some distance off.

In the gaothan, or in a block of very thick gardens, or Forests, we could
not see in all directions, Such areas must be left out in the general scheme,
of triangulation, the network of polygons being carried round them, These
gaps will be filled up later by traverse, or if detailed survey in the interior of
Forest and gaothan is not required. then it may suffice tofix one or two points
in the interior by single legs running up paths, roads or available open patches ;
-or by simple P. T, work. .

Wathus lay in Fig"XLVI 44 stones round the boundary, inserting pegs and
leaving & contractor to bury them properly. Next we lay an inner ring of
,8tones (connected together in the Figure by the red line) about 400 yards, more
or less, inside the boundary. Each such stone must see and be seen from
-several (never less than two) of the stones along the boundary line on either
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side. Where land is minutely sub-divided and crops or bushes abound, it may
be necessary to reduce the distance possibly as low a8 250 yards which should be
the minimum limit. This inner ring will furnish the centres of the polygzons
which are enclosed in squares in the Figure. If there still remains an interior
block not covered by the network, we continue laying stones at similar intervals
till the whole village is covered with polygons as 1n Fig. XLVL. A rough hand
sketch of the stones put down should be made for the purpose ®f counting and
numbering them, and ta ensure that no area is omitted. Placea'stake or short
bamboo with a bundle of grass tied to it near each stone to help find it quickly
in the next operation. ’

Two stones (1 and 2) have been placed on the opposite bank of the river
to enable us to locate the opposite bank on our map: and to afford & sure con-
nexion for the surveys of the two villages, when the village to the south is.
surveyed. ' ,

12. Next, thé Theodolite work must- be done. OQur stones are buried in
the ground rising 3 to6 inches above its surface, It is, therefore, now. possible to
" put up the Theodolite over each stone, and by placing surveying flags over the

surrounding adjacent stones {using tripods to plant them exactly over the crosses)
to take the angles from each stone to. its neighbours in turn all through. The
north point (magnetic or astronomic) must also be fixed at a suitable station and
rechecked at one or two other distant stations. If the azimuth observations do
not exactly tally, a reasonable average should be adopted. - In choosing the posi-
‘tions to put down the stones we satisfy ourselves that- they were reasonably
visible to the Theadolite telescope. (Sometiwmes a lamp™ at night, or'a mirror
- flaghing sunlight by day enables one to see through bushes or a few trees). 1f
lofty marks must be used owing to obstacles or uneven ground, then care must
be taken that they are truly straight and vertical, or in the alternative we must
put s while flag at the top and hang a plumb line from the flag, and so fix
the upright bamboo or rod that the plummet falls true upon the stone (see
Fig. X). Theodolite observations can be taken then wupon the white flag.
There will be no measurement of distances between these stations, but the
angles measured from each stone will” be recorded on a sketch sheef, which
will not yet ba drawn to scale, : . ’ _

13. Having obtained and corrected (see paras. 2 to 6) all the angles, we will
next find which of the stones have the most level and even ground between
them. Lines crossing rough nalas or up and down hill, or through bushes, are
not admissible as bases. We will now suppose that we have obtained by
 measurement (which must be very carefully made at least twice and in both

directions) the distances between the stations joined by s double line in the
gketch, Fig. XLLVI. We will now call sll the Triangulation Stones T,
Stones and each measured line a Base. ' Taking one base we shall' then
calculate trigonometrically from the known and corrected angles all the sides
in the polygons covering that part of the village until we get back to the base.

14. Then knowing all the angles and lengths of sides snd the north angle
or azimuth of each side, end choosing & suitable zero or origin, we can deter-
_mine the co-ordinates of every point (paras. 27-28, Chapter 1I) and can take a
large sheet of squared paper and we can plot ‘all these stations correctly on the
scale of 400 ft, to the inch. Upon that map we can carefully inseribe the
angles and the lengths of each of the sides. In order to assist in finding the
position of the stones in the field, we may trangeribe nalas, gaothans, roads
and 5o on, into this map from the final map of the village hereafter to be
described also we may mark large trees near the spot.

15. Should there be in the vicinity of the village any Great Trigonometri-
- ¢al Station a traverse should be run to that station and back so as to connect
with the village series. Or, if the station is visible from two of the stones of
the village series the distance (co-ordinates) between which we have calculated,
we may content ourselves with taking angles to the station and calculating its
distance (see two such connexions in the Fig. XLVI). : :

16. This finishes the Theodolite work, and all the Boundary Marks (or
Reference Pillars) for the village are set up. I is most important to notice
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that the stones are put down first and observations taken after; not (as alas !
-often happens) in the reverse order. ’ i

17. From the plotied map of the 'I. Stones we now know exactly the
dimensions of the village land, and how many sheets will cover it at the scale
of 400 ft, to 1 inch. Fig, XLVIis at 800 ft. to 1 inch, and depicts about
-800 acres. Wa therefore divide up the plotted Triangulation map into' rect-
angles of 6” x3” (the surplus being divided into smaller blocks 6” x 4”, and
the projection at K is 2" X 2" only), and give them letters A, B, C, &o., and
taking sheets on a larger scale, usually 100 ft. (practically 3 chains) to one
inch sheets 21" x 28” which is a convenient size for printing, plot (see para. 49)
all the T. Stones and legs comnecting them which fall in each sheet, and hand
that sheet to the P. T. SBurveyor. .

18. The Burveyor will put flags on all the T. Stones in his square. He
will work as directed in para. 27, Chapter XII. In the course of his Plane Table
‘SBurvey, he will delineate every field and every sub-division and every road,
‘nals, well, important tree or any other object which he may be directed to

- . Jnoclude in his map, a.pd also he will show by a distinot sign the position of .

the T. Stones: thus Zf:_'( VI: the number.of the stones is shown in Roman

numerals. He will omit %he geothan, since it cannot be done on the 100 ff.
-scale; but he will show all field boundaries up to the limit of the gaothan
area, see below. This area will be left blank on his map.

19, Now, plainly the test of the acouracy of this work can not only be
taken in the field by checking measurements of the sides of fields, &c., buty
also by comparing the common boundary in A’s map with that of B’s and
-of E’'s map. Universal coincidenoce is impossible, but the mauimum error thaf
-should be tolerated is about 1%, say 1 foot in 100, see para. 25, Chapter XII.
(There are discrepancies of 300 yards between village boundaries of the old Sur-
veys round Ahmedabad and sometimes of nearly a mile in Karthra forests.) I1f
the ertor is more than this, it will be necessary to direct that portion of the work
to be done again until a closer approximation is obtained. Smaller distances
than 1 foot cannot be drawn with pen or pencil on the scale of 100 feet to
-one inch. ' :

90. It will be seen that in this method any error made in one sheet inno
wise affects the accuracy of any other.. 1f in spite of all efforts we cannof make

‘the common boundary agree exactly, then the two must be placed together and
‘the final boundary must be drawn midway between the two. But in actual
praotice we have not found any such serious divergence. If there is strong
reason to suspect the error is in sheet B and not in sheet A, then A should be
taken as final and B drawn to conform to jt.

21. 'We shall then get a number of sheets about 20” X 24” containing all the
1ands of the village and each capable of being immediately joined to the others.
‘When the numbers of the Survey Nos. or fields and their sub-divisions have been

.entered on the map, then we oan work out areas by the area square (or by mulsi-
plication with a scale and offset-scale if great precision is desired)-and we can
onloulate also the areas of tanks, roads, forests, andso on. When the maps
.are finished we then see whether anyone disputes the boundaries or whether
-sny encroachment on public properties, &o., is disclosed, and (when the map
hasg been passed finally) we oan then make a tracing 40" X 24" from eyery pair
-of sheets showing every field and sub-division, roads, paths, wells, &c., and the.
position and number of each T. Stone. These tracings are then printed by
the Vandyke process which is absolutely accurate and when the whole of the
-detailed sheets are printed, we join them together on the wall so as to make &
continuous map of the village. Then we photograph down to } size or 400ft,
to the inch. This photographed map is not quite so acourate as the individual
sheets, see para. 133, page 65, but it is intended, like our old village maps, as an
ill(l)%eft'. ELI]:t' we want the exact dimensions of any field we must turn fo the
eet.

'23. Should there ever be any dispute between landholders about their
boundaries, or between them and Government about encroachments, itis at
.any time possible to determine the ezact position of the boundary as on the
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day of survey in the following manner :—Fig, XLVII, Draw on the printed
sheet the line connecting any two of the T. Stones which passed nearest to the
point in dispute. We may possibly find two such lines passing within quite
- reasonable distance. Then with a scale determine the length of the offset from
that lind to the disputed point. This will fix it within two feet. In further
confirmation we may also see if there is any adjacent field corner which is by
general consent unchanged since the survey. Then we may also take the
distance from that point direct to the disputed point by scale on the 100 ft.
map. There will be several such possible lines. In this way the boundary
can be restored with certainty and its accuracy can be proved. It is not pos-
sible for a Plane Table map to be appreciably distorted or falsified, because
- directly this is done, it will not fit the next sheet, and would be rejected before:
printing: Therefore, 'its internal detfails can be relied upon, see ulso
para. 22, Chapter XTI, if more extensive restoration is required.

23.  Our object is to survey the gaothan if at all to be surveyed on a.
. scale of 25 feet.to the inch. In work which is almost wholly Plane Table, the
larger the scale the greater the exactitude, see para. 28, Chapter XII. We may
have to include not only the gaothan proper but also a substantial block of land "
outside the old gaothan which has been covered with buildings or is in
immediate - likelihood of being ‘so covered. Also there are lands given up to
storing fodder, manure, and 8o on, which are often divided too minutely to
besurveyed on the same soale as the agricultural land. When we speak of
“Gaothan,” we mean all this land oecupied by houses, &ec., osually forming
one solid block. The Surveyors will have carried their surveys of the fields
right up to the boundaries of this block, and will have stopped when it gets too
‘congested and intricate, or goes into the gaothan proper. There will then
remain a block (exactly defined as to its external boundaries by the 100 ft.
maps) which we now have to fill in. We bave six main T. Stones, which form
a frame round the gaothan, but they are not close enough together, and
- even though they may now be visible one from the other, at any rate along the-
outside lines, there is always danger of their being blocked in by new buildings.
Therefore, we now take a few more stones which we shall not be able (on.
account of intervening buildings) to connect up like the T. Stones into a
network, but shall bg obliged to use as the frame work of {raverses, We place
these stones as shown in the diagram (Fig. XLV) just as in City Survey in
such a way thal each is visible from the one before and after, and usually the .
line between them runs along some public rqad or path; because along such -
a line there ig less likelihood of the view being blocked in future by the con-
struction of new houses. In Fig. XLVI we have shown how the gaothan is
divided into b blocks by means of sbout 11 additional stones, which will be
of much the same size and design as the T. Stones shown. Having put down
these stones on fhe same principles as those follpwed in City Burvey nexf the
Theodolite Surveyor will ran 6 traverses across ihe 6 blocks, and then will
plot them on to sheets with LL lines at 25° to one inch extending to the
limits of the land mapped- at 100’. Selected Surveyors will map the
" gaothan in the style adopted for the Gujarat villages (and very much
the same as that used for City Survey) using the Plane Table and
ordinary offsets and all other methods of filling in the houses and property
boundaries and distinguishing built and unbuilt areas ; and showing all traverse
stones on their maps. They will mark the position of doors, but will not
measure their exact location in the side walls of the house or their - dimensions.
These maps will end at the opposite side of the boundaries-of the 100" maps.

- . 24, When this gaothan work is finished, there will have to be enquiry

into the title and the officer making this enquiry will very likely have to deal
with the land converted from agriculture in the north of Block II. There may
be revenue due to Government on many of these plots.

25. - The sheets for the gaothan survey will contain 20 X 24 inch
squares with a margin of one or two inches and will join along the LL lines
asin C.'T. 8. A book of the Theodolite calculations, just like a Cify Survey,
will be filed in the Records: showing their tie-lines and_how they close on
~ the T. Stones, t.e., instead of proving that the progressive co-ordinates close
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xound to the starting point or origin, he will show that added to the co-ordinates
-of the starting T. Stone they close to those of the second stone.

968. On complefion of the gaothan sheels, they can all be traced
and printed and then joined together and reduced by photography to 100 ft.
and then they will exactly fit into the blanks left in the agricultural sheeta.
MWhen those sheets in turn have been traced and vandyked, the whole includ-
ing the gaothan can be joined together and photographed down to the single
index map at 400 ft. (approximately 12 chains). - This reduced map will serve -
_ -a8 an index and topographical map ; and hill slopes and sharp contours, -forests
and groves, marshes, rivers and nalas, and the like will be sketched in by a
-draftsman before photography, so as to improve the general appearafice of the
‘map. Names of streets and places, jo which roads lead, names of conspicuqus
buildings or Post Offices, &o., &c., will similarly be marked. The figures
giving the survey numbers of all fields will be large enough upon the 100 ft.
maps to be clearly legible when reduced to the 400 fh. scale, though the hissa
numbers nedll not be so clear. The boundaries of survey numbers will be
-:shown by unbroken black lines, while the boundaries of hissas will be dotted.
Of course the scale and date of survey and signature of officer in charge will all
be printed out on the index maps as well as on the individual sheets, which
will also be signed by the SBurveyor: and all sheets are plotted with the North -
at the top. Fig. XXIV (a) shows what the gaothan looks like when fwice
reduced from original sheets 26 ff. to one inch to one-sixteenth of that size:
With a magnifying glass the numbers, and built and unbuilt areas, and even
-doors of every property can be' discovered ; though this reduced map is not
intended to show more than the general features of the gaothan.

27. Inrough or mountainous country the laying out of the T. Stones will
be exactly as before, only remembering that if we measure 400 yards up a steep
hill, we must then add & substantial amount in proportion to the slope in order
to cover a horizontal distance of 400 yards. In all survey we deal with the
-dead flat horizontal distance only, It might.seem that the owner of a hillside
. really possepsed an ares larger than the horizontal plane which would cover
his Jand. Bat this is not really so, because one cannot grow more trees or
bledes of grass on & hill slope than can be grown on the corresponding
‘horizontal plane. ‘ ' s

28. When we have set down the T. Stones and taken the angles we ocan
then ocalculate the true distances as before, provided only that we are most
careful that the bases we measure are chosen along level ground and not up or
down the slopes. In'the triangle ABC (Fig. XLVIII) if A is down in a
deep hollow, while B and O are high above it, but the distance B(C is correotly
measured, then the caloulated horizontal length AB and AC will be exactly right,.
though the directly measured distance A8 would be & great deal more than
the true horizontal. (This statement is of course correct when we disregard,
as is always done in these cadastral surveys, the difference betweésn spherical
and rectangular co-ordinates—a difference which is negligible over such
-distances a8 we are dealing with). If we are absolutely obliged to measure sny
base between T. Stones up a distinct slope, then we must call in the Theodo-
lite and ascertain the angle in the vertical plane, and reduce the measured
length to the true horizontal length.

29. Plane Table work is not affeoted by slopes at all, provided we do ‘not
messure distances between stations by tape or chain up or down s ‘slope.
"I‘hergfore, in hilly ground we should resort more frequently to the method
desoribed in para. 6 (2), Chap. XII, for getting new stations by intersections
and not by direct measurements. Thus in Fig. XLIX we get from the two
stations AB two new stations F and @,-and from these again another pair at
K and L. Thess may be up the steepest hill slopes imaginable, and yet there
will be no deviation from truth in'the positions obtained, so long as we never

usé the tape or chain except between A and B. Whenever possible we
-recommence our P. T, work from the T, Stones.
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30. 1Itis in sach rough and mountainous ground that the Plane Table-
comes out €0 much more accurate than the Cross Staff, Itis no use warning
a Cross Staff Surveyor that he cannot messure accurately up and down slopes
or through impossible ground. He has either got todoit, or else giye up the
measurement altogether. Now, consider Fig. L; we want to - ascertain
the distance AC and BD when there is between them an impenetrable wood
and an unfordable river and ravine as shown. With the Plane Table this is
& perfectly easy proposition. We have only got to find any two stations X and

-Y as in the diagram, in order to be able to.plot on our map exaotly the

distances ABDC. Another instrument for the same purpose is the Taocheo=
meter, but it is foo expensive for our field surveys.

31. Whenever there is in the village a temple or tower or any other
conspicuous mark either on the flat ground or on an elevation, always fix its.
position exactly by extra angles from at least two of your T, Stones. 1If it is &
tower or hilliop, then some predise pointon it must of course be fixed and
described, You cannot always put.a stone there, but the markg itself being
‘permanent does not require a stone : and in restoring boundaries &r refixing a
missing T. Stone, the exact position of such a point will often be useful. ..

32. In this system we do not rely upon boundary marks to individual
fields for determining and maintaining the boundaries. In ocultivated lands,
boundary strips, hedges and distinctions of crop are always sufficient to dis-
tinguish-fields from one another, and with the detailed Plane Table map of. the
boundary of every hissa in one’s hand, it is easy to pick up the individual field
whenever required and detect any appreciable change or encroachment. But.
this is true chiefly where there is more or less continuous cultivation. It
does not apply so readily in stretches of waste land where survey numbers
whether ocoupied or not ocoupied show no difference or distinction one from the
other. One sees this often in Northern Gujarat, and of course it may happen
anywhere. In such circumstances, and also where there are many small
numbers very similar in shape and appearance, the officer in charge of the
Burvey should select in addition to the T. Btones in every sheet a few extra
marks at important trijunctions, or at other points which might take time to-
identify in the inspection of fields. He can upon the Plane Table map put & 8is-
tinctive mark such as a double circle &f the places perhaps 8 or 6 in number
which he may select in the sheet for the erection of such stones.

33. The best kind of mark to erect is a cairn (buruz) of loose stones where

_obtainable ; elsewhere coniosl mounds of earth (where it is not too soft);

where neither of these are possible specially cut stones, or pillars of brick and
lime; or perhaps ferro-concrete, should be prescribed. No other boundary
marks need be recognised or maintained. Bul between cultivéted lands in dif-
ferent occupation an unploughed strip or distinctive ridge must be maintained
and declared to be a boundary mark under Section 121, L. R. C., unless a fence,
hedge wall, or other clear continuous mark exists (see paras. 20-23, Ch. XTI, for
the use of Plane Table maps in such boundary restoration work). These cairns
-or oones will also be marked on the map, and the landholders should be charged
with their maintenance. They are intended to'assist people who are not good at
map reading and to satisfy rayats who think that such marks are a better
protection. But also, if found intact, they will suve much time in settling
disputes and in amending the maps for any alteration. There is of course not

. the slightest objection to the rayats themselves putting up extra marks, stones,

mounds, ridges, or whatever they like in addition to the T, Stones. They mus$
not, however, be cut or numbered to imitate T. Stones. R

84. , Our Old Revenue Surveys (Joint Report of 1847) proceeded upon the
assumption that few changes would take place in the boundaries of 8. N.
which they comsidered represented practically permanent divisions of cultiva-
tion. They, therefore, demarcated the corners and bends of the fields, but left
no other permanent marks. Evén their traverses; which went round one or
several village boundaries, were not demarcated and so cannot be picked up
. again, When, therefore, 8. N, boundaries change and the demarcating stones,
&o., are pulled up, there remained no means of restoration. It is true that

~
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not very many 5. N, do change, but in the Konkan they certainly change
rapidly. . In one block of seven Mahad villages we found 58 per ceni. of the
8. N. materially altered after 60 years., In the Deccan and Gujarat, even if
oxily 5 per cent. changed in a century—the true figures would be oertainly
higher—still the law is not made for the 95 men who are honest, but for the
five who are not. Our system must be able to cope rather with the five which
-change than the 95 which do not. Now a Plane Table map, based on triangu-
lated points demarcated and maintained, not only can be used torestore, but can’
also very readily and easily be alfered to conform fo the changes of each genera- -
¢ton. The difficult technical work is the frame work of T. Stones ; any instructed
Talati can repeat the interpolation, in any part or the whole of his village, if
extensive changes require it. ' There is a steady stream of subdivision and an
equal and opposite current of amalgamation. We must not assist the one and
oppose the other. As often as one holder becomes possessed of {wo adjacent plota
formerly separately held, but not naturally segregated (as by a water course or
» sharp diflerence of level, &c.), we must amalgamate ; and this will counteract
the contirual subdivision. But a system of rigid survey numbers admits of
polimited internal subdivision, but not of that remodelling which involves
amalgamation. We require at all times to be able to present a map of the pre-
sent state of holdings, just as it would have been prepared if the Original
Survey had been made to-day. We cannot keep the old field limits rigidly
fized as they were set up a century ago. Even the Original Survey contemp-
Iated extensive alterations and amslgamation of holdings at each Ravision
Survey. But the old style of tippans and boundary marks did not- admit into
our Land Records the degree of elasticity offered by the system of triangulation
with Plane Table interpolation. _ ‘

’ 385, Ezxtract pamgrapké 8 to 12 from lhe Gmml.Report of the Revenue
Survey operations, Upper Circls, Bengal, for 1866-67, by Col. Gastrell (Surveyor
General), referred to in para. 1 and 5 of R. 1444-69.

“\8) In my report on the Punjab Surveys, and in that of the North-
West Provinces, I have noticed the advantages to future administrations, and
to the public generally, which would follow the introduction of the Madras
system of perinanently marking, not only all village triple junctions, but all
Theodolite stations by platforms of masonry, or by stone pillars, or by a combi-
nation of both. | :

“(9) In Madras, the Act No. XX VIIT of 1860, which received the assent of
the Governor General in Council on the 29th June 1860, provides amply and
fully in every particular for the establishment and maintenance of boundary .
marks, &o. Were the provisions of this Act extended to all India, it would
do more to render all future Surveys ofe India lasting and imperishable than
any steps yet taken. It is precisely what all professional Survey Officers have
‘long yearned for, and 1 strongly urge on the consideration of the GoVernment
of India its extension throughout the country. '

“(10) Much has been written and urged on this behalf, and first in the -
. Punjab, then in the Central Provinces and in Oude, and now in the re-survey
of the North-West ProvinceS, masonry platforms have been built, or are in
oourse of ereotion at all village triple junction stations. In the Central Pro-
vinces, in addition to this, every bend of boundary has been marked, —in most
distriots, if not in all—by some stone pillars, and in the Punjab disputed
boundaries when decided were permanently marked by masonry pillars.

“(11) In Bengal and in the old North-West Surveys, however, no marks
were erected, and the consequence is, that except for area and the reproduc-
tion of maps and plans, the records of the former surveys are nearly useless.
Bcearcely a trace of their progress has been left behind them. Here and there
a pillar has been erected by a Surveyor to mark the spot whera an astronomi-
cal observation has been made, or marks have been made on buildings to enable
the Great Trigonometrical Survey to effect a junction with our operations
hereafter, but boundaries have not been marked, and the consequence is, that
re-laying a brundary from th® old data with acouracy is in all such cages
an absolute impossibility, This is why I would urge & law being established

B 8507 - , -
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for all India, rendermg it imperative upon all landholders to erect permanent
marks from which the Original Survey boundaries could be simply and certainly
re-laid, without calling in-the aid, each time of doing so, of expensive and
costly ptofessxona.l operations.

“(12) Slight modifications may possibly be required to render the Madras
Act applicable to the different landed interests of Indis, but if the same results
be ensured throughout the country, they would increase the value of the
Survey ten-fold, and confer a lasting blessing on the people. This Act embodies,
I conceive, sll that is required to ensure the permanence of ocur laboura »

36. Thus the Burveyor General advocates the erection of a pxlln.r at each
village boundary trijunction, and at (important) bends: and all Theodolite
Btations, The theoretical reasons are unimpeachable, but practically it would be
found that many such pillars would be so located (in forest, ravines, river-beds
&c ) that long sight-lines over the village lands are not obtainable ; moreover,
in large villages there would be miles of intervening hills and woods between
pillars, and it is not prescribed how the Theodolite Stations should be chosen
or whether they would be confined to traverses along the boundary, or distri-
buted over the area under Survey. The method desoribed in this chapter has
greater theoretical merit and avoids the practical weaknesses.

-
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Trian- OCorroctad - - . of .
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The log. si

From the langths of sides and angles, the o-ordinates can now be obtained, if tha North angls is fixed.

gipes in this caloulation should be taken direct from the Table, and thn compared with thoss in bho
precsding oorrootmn form as & check over arithmetioal erroru,

Polygon No. 1 of Kambharwalan (Saswad) ; surveyed with an old 4-inch theodohto not read-
ing closer than 1 minute. « _

N.

. 4503 GINKS MEASURED,
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Duplicats of Notice. Notice of Enquiry.

(To be serted under Sectinn 189, 190, L.R.C. upon pariies beliered

[

No. (in Enquiry Be-

gister) | ; \;: bc;hs;:‘t;:‘e)afed and affized bo the tand end at Municipsl Uigice
i To
Dite— Mr.
~{ VVheress the plot (here domeiibe) T
Served on—Mr, % is olaimed e} P 3 2ot gmmint of Rauieipulity

oo v M gainst Government or tha Munic PRy
Notice in hereby given that an enquiry will be held by me jn order to
decide the said olaim :

You are hereby required to attond tofore me either in e .n or
duly authoriged agent at  o’clock of the
dispute (or) at my office situated in
on the day of ‘
into the came claim will be made,

. And yon are hereby required to prodnoe before me at the nbove named
time snd place any evidence you may wish to bo henrd. T

If you fail to attend in person or by & daly anthorised apent in
puorsuance of this Notice the above men iomed claim wilt be W codnd in
your absence and you will not afterward. be entitled to bs he .rd w'th resprch
thereto, except in an appeal filed withiu 60 days or in a civil suil if hled
within one year from the date of my decision. )

hy a .
noou al the ity in

. #t which time aid place an onquiry
Signatare of recipient. ‘

.

¢ . Dated this day of Finquiry Officer.

t '
IV.

- Notice (nnder Section 189, I. R.C ),
To 4 '
Mrl

A Notice of enquiry was served on you on ’ in which you were requesied to be
present with documentary evidencs, &c. at hounse No. Street . Ag yiu were
uot present at that time and place a further Notice is hereby given to you to be preset at the above

mentioned place on date at honr . If you fiil to atlend. the enquiry aud
decision regarding your ownership of the above mentionei property will be made \n your nb-euce.

‘If it should prove indispensable to corapel your attendance or the prodaction of yonr ducu.
ments, further compulsory process may be resurted to, according to law, and jon will Lo lisble,
ander the Penal Code, for disobedience to this order,

Date ) ' : C Euquiry Officer,

e . -

Public Notice (to be affized on open land).

This plot of waste iand deacribed below is claimed by Government. It any person has a right
of ownership or any other right over it he should appear with any docamentary or cther eviience
ho may possess regarding his rights over the said laud beforg the Knqoiry Officer at h:v oft.ce
situated in ' “ : . An enquiry will also
- be made on the spot, and decirion given as to the ownership or other rights ovor the land  1f no

grson having & right of owpership or auy other right over the land appoars hefure the

nquiry Officer at his office. or in the local enquiry anl cstablishes hix claimas the baid land will be
{ireated as Government property. . '

Dated .. ] Coliector:
' , -
Description of landa
) Bireet ‘ Hanse Ne. (in tho Municipal Regsistsr) v otherwise known -
as the boundaries of which are as snder : — _ ]
To the North * " To the East

" n SOﬂth- : " oW Wost
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VI.
Form of Enquiry Proceedings : City of

! Y

Chalta No. : , Municipal No, , Tikka No.

Pai ties preseut :— .
/
Parties abeent, though served with putices; ay shown in Enquiry Register and counterfoils °
of Notices.

-

Date of enguiry— Time — Place—

[ Tho sabstance of the statements of Parties, Witnesses, anad notes of Exhibits should be
recorded : and signed by E. O : then 1he decision : and then a note of the service of decision. ]

-

Statement of the Pasty.

Tikka No. . VI,

Chalta No. Notice of Enguiry decision City Survey,
under Section 37 (2) of the Land Revenue Code
or 50-A of the District Municipal Act.

Muvicipal No.

1
P e T )

Btrect—
Wherwas in accordance with a Nolice daly issued #nd sorved, an
enguiry was held by me on ‘
and an order was passed on
Signature of receiver—  Notoe is hereby given to all persons conoerned and to
Mr. ‘ -
that my decision and order is that i—

(1) Tho plot is declared to be the property of 21?,:?:',& and all yon'r
claims to it have been rojectod.

(2) Your clasims Yo the plot have been admitted and the boundaries
68 laid down in the wap in my office which is open to your
inapection are confirmed. '

(%) Your claim has been partly admitted as foll ws:—

Ty s A T ST i

P

8iguature of server— .3

Data of -serving Naotioe
D

N B T RN o = L N S S L

: If any person desires to appeal against this order, he must appeal in

Person } the preseribed manner to the COLLECTOR within 60 days from the

{ date of 1he said order. Unleas it be lodged within one year fr.m the

: dale of the final deoision of such appeal, or if no appeal ia lodged then

: ! from the date of this avder, no Civil Suit can be iustituted in any Court
. Property, ; to set aside or vary the effect of this order. _

- Datel this | day of
. ~ ‘ Enquiry Oificer.
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Notice (Section 133, L. B.C)). -
To

The City Survey Sanad of your marginally noted property (ies) situated in
street in the town of

Gity Barvey No. . - A
014 Municipal No, are y. You are hersby reques o pay the @g y
Burvey Feo. Ra. A . noted suryey fee (8) and take away the Sanad (a) from the

office of the undersigned on (date) s

If you do not apply for the Banad (s) and pay the survey fee (s) within six months from the
date ( ) of the Poblic Notice issned by the Collestor, you will he liable
40 an additional fee not exceeding Rupee One for each Sanad. :

Dated Officer in charge, City Survey Office.

7 XTIT.
Day and Receipt Book of Sanads.
[ Standard Form No. R. F. 155.]

i

Can be had at Yeravda Prison Press in books of 20 pages containing 100 forms.

Berial * . 3 Date ; i
No. in y Lla Receipt No. I.
P | Bogister, | Nameolpayer. | Amount. 3 Roceived from Mr. !
L
$ (in words) Bupees
igannns ‘Ras. - As.
- 2 i
| $ Swad [ Feo | San | Feo
1 f 3 No, Ra.- | No, ! Ras,
i ! : I
) s ‘ ‘ | .
‘ :: I ; Reoeiving
; b4 4 Officer.
f s ] ]
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| XIV.
Diary of Traverss Surveyor ' Town
District ) Jor 10 days ending .
Stetions1aid | Obsorvad in | Calouistedin | Goremi | Traasterred bo
Date. down. fieid. Offics, Traverse | dotail maps, | DOk
map.
XV.
. Diary of House Measurer ' Town
District for
. . l :
Date | BheetNo. | Mo obsdisres Noof propertios Remarks.
XVI.
Prdgress Report of Enquiry Work - City Burvey,
) for the month of 191, -
| . Of those completed . !
Na. of work- | No. of cases Number disputed A . , Remarks.

ing days. { completed. i

In which oorreo- | In which correo- ; Number un-
tions were tions were not disputed,
TNE0OEBATY, DOOEEERTY.
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FORM 1—MAINTENANCE.
Cross Reference Sheel.

! .
, { Other 8, No. under} oo 0 0 cobar doc tin
. Brief nature of changes. iwhich popers oan bel v iCh"ruc Cculars are o be found,

8, No.
found.

"

- FORM II—MAINTENANCE.
Municipal intimation,
{4 ssparate notice for each Survey No.)

From the (Searetary) Munieipality,
Barvey No. s
. * To the Offiver in vharge ) City Burvey.
Natnre of changem .
Begs to intimate that the following change has been disoovered or has
resulted from orders issued or sanotioned by the Municipality :-
1 BNe | Nature of change, Reference o Municipal Rosords.
Raference to0 Municipal:
Reoords, :
¢ »
Date of despaich to{ =
Qity Burvey Office. -

FORM III—MAINTENANCE.

Diary of Maintenance Surveyor City of
- Jor fortnight ending

L Properties) Frapertica . .
Dato. [Shaet No. rqportin T. Btomes?, Btonos ned ured Chnngen Changas [Other office rowtine

p or on li+ | madein | mad
visited. | checked. | replaced. |, % u.ﬁ:?o:_ m&, m;-m work performad,

on raview.| offiaially, &e.

1
;
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FiG. . Pages 6 & 11, Paras 17, 26 & 27,
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of ¥ F1G. 1], Page 6, Para ;8.

-« Taking the squatorial aircumfurence of the
earth at 24,650 miles roughly,
One degree == 68 miles. ’

One minute = 15 milas or 6086 ft.
more exactly.

One senond = 33} yards.
Scarcely more than 3 shains.
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F1G- 111, Page 10, Para 23.
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FiG. v. Page 12, Para 30.

Fic. VL

Pages 13 & 34, Paras 30 & 56

Siope Measurements.

Maasurement in steps by § chain, or 20
fect tapes is very tedious and inexaot
and not possible at E. M. when vertical
height exceads horizontal distanee.

A But if the slopa A C is fairly

uniform, it can be directly
measursd from A to C.and
BC found from BC = AC
cos AC B.
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Pages 15,18 & 19. Paras 36 & 49,
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BLOCK EXTRACTED rrROM DHULIA. FiG. viil (A).Pages 15 & 18. Paras 37 &

o~ P g Q._Stations actually put down 19,
°g|s G Iﬁg'_a—A lszo » Y Q. .Stations requitite ...ceeiceeiron 4,
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Page 18, Pary 48.

BLOCK EXTRACTED FROM THANA. FIG. vill. (B),
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Fic. IX. Pages 16 & 17, Paras 39, 42 & 43

Page 17, Para 46.

Fic. Xl. Page 17, Para 46.
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1. XlI Page 21.Para s2.

FI1G. X 1O Page 22, Para 53 (1).

Rectangular Oifsets.
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FIGX 1. @  Page 22 Para 53 (3)

In almost rectnnguiar inter.
seation & small error n
sither circle makes an error
of the same magnitude in Lthe

position of the point. Arc Intersections.
In oblique intersection a
small error makes a mueh
greater error in the position

of the point. \
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Fic. XIl(3)

Page 22, Para 53 (3) & (4).

Plane Table intersection and directly messured rays (= . —)
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Smeall Court yard.

Fre. X1V.

8= PT. Slaltiorns.
Scale g0«s!

Page 33, Para 54.

‘Bliad’ Polats.

Hase

F is fixed by arc interseotions from M and
L. Then E from F and L.; and the
details along L E and E F are measured

and plotted,
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Fi6. XVI. Page 23. Para 56.

Point A should be taken ag the property boundary.

Plumé line.

Tars
Gutfe —ul—
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Fig- XVII. Pages 25 & 41, Paras 58, 50 & 97.
. Sloreys are indicated
3y Roman Numerals,for
Steps not each part of the Building
prrvare .
properly N
2 .
7 = - W — Steps belonging 7o owner.
22 Y =‘§ W e—Double wall. -
/ s X
LS
L]
N K
1Y -
Ynenclosed boundary! N S -
of passage way. ~ S Wy [ Wall owned 5_/44.
N g M
. % g :
Privatel
owned ‘.’sé;s. i ~ . .
' 3 © :f [ common wall..
‘T shed
5 | Boundary of
Fence Wd{‘ Breg/fes | ];rivafe‘/.ﬁree/..
Guller boundary—-— v . — - —. T

?Lampf’ast‘,
PUBLIC STREET —=-

P R rrees.

D is & house partly of ona floor. partly of two.

C is & houss with one (ground) floor only.

N.B.—~Theinterna! boundaries between built and unbuilt portions are light lines.
The external boundaries of properties are heavy lines,



Fic.XVI1il.

Page 28, Para 67.

The surveyor of sheet A will

map all propartiex which
bagin Weat of 050 and
North of 376, But if they
run beyond 1100/426 he
will teuva (ha resl to be
done by the Surveyors of
sheats Band C. But he
cann leave all No. 26 to
shest C by special ap.
rangement betwean the

four Surveyuors.
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he Surveyos of sheet B will
leave. out the properties
already mapped in sheet
A and C. Butlis the
Tracingthe omitted details
between 1050 and 1100,
which ara dotted, not
lined, will be copied from
the other sheets A and C.
so that in joining for con-
solidated Map the junc-
tion can ba mads stristly
along 1050/378 L L lines.

Thus in the printed sheets

very few properties will
ba broken.
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Fic. XIX . Page 31, Para 75
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Fi16.XX (A) Page 32, Para 76,
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NOTE.

Symbol wuw indicates passage through a covered verandah.

Portion of Shikarpur City ( Sind).



Fig. XX (b) Page 32, Para 76.

Congestion in Shikarpur City.

FIG. XX].,  Pages 33 & 82, Paras 78 & 20,
Area Calculation,

Tuke rectangles !, 2, 3, 4, and then quadrilateral
(double triangle) 5, and triangle 6. thus—

Length. | Breadth. | Product.| Area.

IR 8 2 18 16

2R| 15 4 0 60

SR| o 7 210 210

Scale & offzet. sR| ®m 18 878 878
H 18

[ ] sT| ™ oyl 2m 1888

86 184 1221 810}

Total area.  2858§
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Y Ares Caicwiation of a Traverse.
s ,

Fic. XX L Pages 35 & 69, Paras 85 & 158.

R. S. N. 128.

e%
2 22
R. 3. N. 128.




Scale Z5Feet=//nch.

Seale S0 Feet=s/nch.




Fia. XXV A)

Page 55, Para 133

F1G. XXV

Pages 72 & 73, Paras 172 & 174

X
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Q Old Stationa.
C1 New Stations,
s Oid Boundaries. &c Baghk.

New Boundariss and Buildinga, fed.
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Ficc XX VI. Page 19, Para 49

Travarse lays intersecting shest boundaries.
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Fig: XXVII. (see para 5l, page20)
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Fic. XX VIIL. Pages 73, 76 & 77, Paras 1, 5 & 8.
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MECTION

Xl
T T
d _._TJ._ [ 77V

.

Bonsral view of implemants.

Fig. XXIX. Page 75, Para 1.
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Fig. XXX

Page 77, Para 6.

Seloction of Basss.
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F1G6. XXX1.  Page 78, Para 8 (3)

Yros trunk of Boundary Mark.

Fia. XXXIIL

Stations in Knights Moves.

Fig. XXXII. Page 77, Para 6.

Stations in a Straight Line.

Pages 77 & 79, Paras 7 & 9 (6).




Fig. XX X 1V. Page 78, Para g (1).

Now Station by intersection.

Fia. XXXVL.

Fia. X XXV, Puge 18, Para g ). -

Invisible Marks. !

Cc

Page 78, Para g (2) & (4).

Single Rays and Single intsrsections.
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Fig. XXXVILI.
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Page 79, Para 9 (s).

Rays on Stesp Slopes.
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Fig XXX 1X Pages 8o, 83 & 84, Paras 14, 2¢ 25.

Error of Scals.
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B Fila. X L1 Page 82, Para 18,

Error of Centering.
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Fi16. X LI Pages 82 & 84, Paras 20 & 35,

Thres Peints Detormination.

Fia. XL, Page 84, Para 35,

Triangle of Error.




Fig. XLIV. (A) Page 88, Paras 1,2 & 3.

Polygoas.

x" / .
25

(B)
o
A
C




FiIG.ALVIL. Page 94, Para 22.

A Boundary Dispute.

it is alleged A has moved 8 ft northward ; and he
says that B has been moved. -

1. Join 6-21 and maasure offset to A,

Jdoin 5.22and  ,, " v

3. Soale the distances from A to the (un-
disputed) points C & D.

Fig. XLVII l-_ Page g5, Para 28.

In this figure. The dotted lines
represent parpendiculars dropped vertically
through the sarth, so that A BI Ci is the plane
aras. whils A B C {s. the sotual. .
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Fia. XLIX. Page g5, Para z9. .
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fFiG. L. Page 96, Para 3o.
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Pages 91, 92 & 94, Paras 11, 13, 15 & 23

Fic. XLVI.

@ of a village Sarvey.
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