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PREIi'AC'&-

CITY 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 1b6U and 1880. Some were carried out by the 
Survey of Indm. 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 Survey up to 1915. Those surveys were excellently made in so far as they 
presented an exact map of the existing state of things; but they were most. 
defective in the want of foresight wWch led to their being so made. that 
maintenance for a long period was practically impossible. Indian cities change' 
rapidly, and it is not worth spending a large sum of money on a survey if it is 
quite out of date within a 'generation.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, 
I. C. B ... while Amatya or Chiet Revenue U~r of Baroda about 19HI. While 
di~cus8ing problems connected with such surveys in 1914, Mr, G. Wiles,!. C. S., 
was entrusted by Mr. Seddon, then Director of Land Records, with the pre­
paration of a Manual. The intention was to embody the existing practice, 
largely as it had been !J.anded down from Col. Laughton: In fact, one or two 
surveys were commenced with exactly 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 BomblloY 
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 SuratDistrict (1913-14). Consequently. 
though }lr. Wiles did much spa.de work, our methods were changing rather 
rapirjJy Ilnd new ideas were being adopted, so that it became' necessary to 
rewrite and greatly add to his work, I took thia task up myself,'but it was not 
oompleted until 1917. partly beoaq8e of other work itJ. hand. but rather more 
because it was desirable to corroborate by full experience the new conclusions 
to which I had come. 'fhe Manual now appears very late owing to' delays in 
the Pre~s and in many little details connected with the Figures and 11.0 on. But 
the d"lay has not been unfruitful Dince it has ena.bled us to see the systew in 
actual ol'eration. -

3. The process of City Surveys a.s herein set out differs materially -from 
that of the old surveys, and it is wore economical in labor and therefore in 
mOlle>: it is fully as accurate and lUoreover it has throughout one main object 
which is that it shall be maintainable practically in perpetuity ~o long "as th~ 
ground 'once surveyed continnes to be occupied by a oity. With the continuous 
and frequently l'henolllenally ra.pid growth of land values, and with the growing 
intenSIty of, municipal activity and t(lwn planning and all the other operations 
for which accurate detailed maps and oeontlDuous and uniQlpeachable records 
of titlea are re'luired, the importanoe of such a system needs no vindication. 
Whlltl the presl'nt work i" practically wholly my own, stilH am much inuebted 
to lIlr. \\,iles for what he did and to Messrs. A.F. L. Brayne, I. C. S., ¥. B. 

-Mardhekar, aud A. R. DtLlal, I. C. S., for helpful critioisms and suggestions 
a.s Superintendents of Land Records. • 

4. While dealing chiefly with City Survey, it seemed to me also expeuient 
to add two chapter$ upon matters which had hitherto receiveJ. . no attention ,in 
this Presidency, and as to which there were no adequate works easily availa61e 
and adapted to departmental conditions. These chapters a.re upon the Plane 
'fable and its uses (see R.'9863-14), and the method of )linor Triangulation 
Suryey. ID this method, the principle of a demaroated rigorous frame-work 
is introduced into Revenue Cadastral Survey work of agricultural aDd waste 

1< "0-; 
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. lands. n is IBy e~rnest hope that this method will ill time ligbt.ln the. heavy . 
incubus of the innulllerable h':lUUdary lUarks which have hitherto bl't·u· 
unnecessarily employed-in our Revenue Survey work. We ha.ve Q very COIII­

plete Manual of Cross-StaJJ Survey by Mr. R G. ~ordon, I. O. S. (l!) 12). 

5. n must he distinctly understood that there is much in this work, 
particularly in the chapter upon Enquiry, which lUust not he understood to rank 
as orders of Government. Where 1 am reproducing th .. views and instructions -
cf Government, I think it will be clear enough frolll the context. Go,ernmeut 
have never themselves issued any directions as to how City Sur~ey ~hol1ld 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 COD­
llidered 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 trea ti se. 

Poona, April 10, 1!11B. -. . 
F. G. H. ANDERSON. 
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·CITy·.sUBVEY MANUAL. 

CHAPTER L 

• IntrodfUtory. 

City Surv;ye are carried .. ·od under the provisions' of LoR.C. Sec­
tions 131-133 which invoke also Sections 95, (96 and 97 if the town halt· a. 
populat.ion uot exceeding 2,000) 100,102-108,119-121 and 126 ; while Revisions 
can be oarried out under Section 106. The former law was the Survey Act of 
1863 and Act IV pf 1868. The general polioy of Govemmenli in introduoin.g 
luoh Surveys il found in R. 9115-10. As long ago as para... 4 of R. 3921-6? If; 
W&8 pronounced that it ill as much the duty of Government to SI11'Y&y 01t.i81 ' 
and village sites &8 to survey agrioulturallands~ 

!L The objects are threefold and may be desoribed as Administrative, Fisoal. 
and Legal. The Administrat.ive objeot; is to provide an aoourate map· of 
",pographioal detail and of occupied houses and offices, &c., for Postal, Munioi­
pal, Sanitary, Police and CensuI purposes. Sohemes for water-supply, dra~n­
age, .tramways,- electrio light or gas, telephones, and the like, of necessity 
require a oomplete and fairly large soale map; while the 'organisation of schools" 
medioa1 relief and vital statistios, fire protect.ion, oouoi and toll administration. 
all depend upon an accurate and detailed map, . 

• 
8, The Fisoal objectia to ascertain the revenue due from land and to 

watch over the development of future revenue, and to protect publio land again" 
enoroachment and wholesale or furtive appropriat.ion. 

4. The Legal objeot is to' olear all titles to 'existin'g holdings j to support; 
and better define those whioh are good, and to eliminate those.whioh are bad j to 
prevent vexatious litigation between owners and to remove doubts and similar 
posaible litigation between private olaimants and local bodies or GovernmenL • 

5. The mere mapping of streets and open apaces would, therefore, plainly 
be of small utility and cannot; possibly suffice in view of Section 132 (R. 995-10, 
6315-14). There is little revenue &i present. derived from town lands, and the 
benefit to Goverament under the Fiscal head is not great but the benefits 
to the publio and the inhabitants of. the town, especially to the holders of • 
land, under the Administrative and Legal heads are very great. and ill 
view of this and of the greas facility whioh Buoh Surveys give for further 
development and oonsequen' improvement in the value of real property, we are 
justified in oharging the cost of the Survey upon the owners. I Formerly under 
Aot IV of 1868, Munioipalit.ies were invited to bear a Bubstantial part, or some­
time. even the whole, of the cost. But it was found necessary to grant them 
ooncessione of shares in the revenue or rights over unoccupied land, the future 
value of which it woult be vlJrY hard to .estimate and it is now decided that in 
any luch fature Surveys the Municipality will not be asked to contribute or 

'even to bear any part of the oostofthe ma.intenance (F. 968-18 and R. 685-16) •. 
Aa nlpresentat.ives of the real property holders they derive all' the Administra­
~ve benefits; and when they hol4 land for purposes from whioh they derive 
revenue like ordinary land holders they also pay their share as holders of real 
property (R. 5000-16,' para. 8, and R. 11155-16 para. 2) but are exemp* in 
res~ct of Buoh l~dR as they hold for Munioipal purpases, such ~ roads, sohools. 
hospitals, fire atations, and 10 on; whether they shoUld pay feeB ID respect of the 
Wter olaaa also is under disoussion. " • 

• 

6. The provisions of the -City Survey law apply only 'to non-agricultural 
IlU1d, Frequently, however, we find lands 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 ellad 
bpOD the agrioultuml land. Since, however, Government 'order that a 
City Survey shall be applied to all lands other than those used ordinarily for 
,urposea of agrioulture, it would follow. ~ 81 lOon ... the interspersed lands -... ' . 
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1rithin the limitB to which the City SurveyWal applieci are in their turn converted 
fro~ agriculture to oth~r u.~, then the City Survey law it., as it were, lying in 
walt for them, and the mdivldual plot. 80 fonned in the blanitB Or i,land, lefll 
in the original map Will at once be mapped in detail, and Sanadt will be i88ued 
and Sanad fees levied from time to time, fresh notice being given under ClauH ~ 

· of Section 132 for each such newly mapped part of the town It i, at the same 
t~e usual (n. 6106-17) alsO" to extend Chaptet X-A of the Code (the Record of 
Rlght.) to all surveyed areas; therefore, whenever any laml'iurubdivided and haa 

· to ~ ~apped within su~h an. area (even if the Ci~ Survey be fteld not to apply 
to It wlthoui a fresh DOti1icatlon) a fee for the mapptng of the freshly formed plote 
8an always be levied under Section 135-G (b): loO it becomes immaterial whethe# 
the fee is charged aB a &nad fee under Section· 132, or under the Record of 
Rights law. Dut lIinee there it. no limit enn of Re. 10 to the amount that caD 
be charged under Seotion 135.0, it i. expedient for the proprietor to elect to be 
dealt with under Section 13IL • 

· 7. The area to which such a Survey may eitenclls defined 88 "the village, 
town; or oity site," but Section 126 gives the Collector power to declare what the 
Umits of the site are. There ean be no· doubt that this was not intended to 
tmpower the Col1eotor to include great stretches of agrioultural or other land 
which are not aotually occupied by the oity or town site. He it. empowered to 
d~lare how far the site extends when there it. reasonable room for aome doubt 
_poo the point. Quite obviously we C80nno~ stringently follow the 8J:&ct limit. 
CIf existing buildings; there must be a certain fringe perhaps DO~ yet coverell 
withbuiIdings bllt likely to be so covered soon. He cannot deoLue that land 
to be a town site which plainly and conspicuously it. not. . . 

8 •. Th& power of extending the site Ilnder Section 126 alwa.ya remailll, and 
when such an extension it. effected and notified it requires only • routinii 
notifioation 1;0 extend the City Surve! to it-The mapping of· suoh additiona~ 
~rea c~ yery easily be parried o~t by the DOrmal maintenanoe sta.l1 aod joined 
with preoision on to. the existing maps, as will herealte. r be _n. There.foreJ nothing is gained by extending the first Survey beyond. reasonable limit., an~ 
the argument that large stretohee of agrioultuIa.1land are likely to OOlne under 
toWn planning or development for indusbrial purposes after an indefinite numbet 
tlf ye&1'll is quite inadequate. Moreover, it is usu&lly very w88tefUl to map suoh 
outlying areas,· &fHCtally &noh as are likely to ClOme under a.ny kind ·of toWIi 
planning or re-arrangement of 10&<1»; because as BOon as those new roads. anel 
Ia.tlelJ and lines of houses are laid out, any past attempt to map the area in 
aetail is wasted aad has to be rubbed out and replaced by the new layout. 
Even thq, theodolite stations would disappear under new buildings (8ee para. 17l). 
Since, therefore, there exist almollt everywhere cadastral maps of the Revenue· 
Survey whidh give us all reasonable detail about the agrioulturaJ lands whioiJ' 
surround the city, and since we can equitably oharge DO fee for again mapping 
these lands, it is inexpedient to go beyond the striot intention of Section 131 
when determining the limit to whioh our City Survey should extend. . 

9. Nor is there· any need of causing the bouncw.ry to agree with the 
Munioipal boundary. Mnnioipalities often hold within their oontrollarge areas 
of sewaae farms or water-works and the like far from the city, and. they also 
have oo~trolover surrounding lands for sanitary purposes. This constitutes nC) 
reason for extending City Survey to those limits. . 

10. The procedure, therefore, for introducing a City Survey is that either 
the Collector or the Mnnicipalityadva.nce or endorse a. proposal that the oit}' 
should be Burve1ed. If thit. is accepted upon general grounds, then the Director 
tlf Land Records fra.mes an estimate of the probable cost, whioh it ia hoped . 
nnder the procedure ani methods to be detailed in this Ma.nual will very rarely 
exceed an a.verage of Re. 2 per property, and should be capable of being kept 
down to about R$. It or even lower. This will mea.n Sanad fees ranging froID 
lt~nnas for the small properties up to Rs. H for. the average small house ~n~.' 
then ranging up from Re. 2 to 10 for the la.rger a.nd more valuable propertie&~ 
'l'he cost of the Survey as estin:ia.ted. must include map printing both for t~ " . . . - . 
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issue of Sanada and for the purpose of the" map itself, since DO Survey is of 
. Administrative use until reduced to a consolidated map. Upon consideration 
of .these estimates, the Commissioner may then obtain the sanotion of Govern­
ment to the Survey, arid should it be desired to extend the Survey beyond the 

. stereotyped and anoient boundaries of the Gaothan ot city si~,. the Collector 
, will issue his notifioation under Section 126; anllGovemment WIll then finally • 

sanotion the Survey under Seotion 131. Having thus been legally saItotioned, 
it must next be provided for in the Budget of Revenue Advances whioh is sent 
te the Commissioner in Ootober. n will ordinarily be nearly two years, and 
may sometimes even be longer before any reooveries 06n be made, since the 
issue of the Baoads and the oolleotion of the fees is the last step of all. There­
lore, the full oost must be estimated and budgetted for as a Revenue ... Advance; 
and all reooveries will of oourse be taken to the S6me head until the aavanee is 
adjusted, or any surplus or defioit reoovery is settled by order of the proper' 
authority. The Collector oould transfer to the oredit of Government any 
trifling excess in the reoovery whioh is' very unusual,while the orders of 
'Government are needed for writing off any defioit· (8ee R. 11155-}6).· The 
budget having been sanotioned; the Superintendent of Land Records would 
then a.rrall!~e to start work as soon illS he has stafflllvaila.ble, by deputing men 
from his Field Party. First he must provide equipment and offioeaooommod-: 
ation. The Colleotor arranges to advise people generally, while the 
Enquiry Officer will issue more speoifio notioes when 'he co=enoes his work., 
It is desirable that the Enquiry Officei' should be appointed all a fairly early 
stage, so that he may not only carry ouJ;the Enquiry, but may also keep 80me 
watch over the generllll administration of the Survey, since the S. L. R. cannot, 
remain IIIlways present. It will be seen hereafter that when .more than 5 detail 
measurers are to be employed they oan begin work 10 to 15 days after travers­
ing starts, and the Enquiry can' begin a week after Detail M.itpping starts, 
without fear of overtaking it. All expenditure, whatever, is drawn upon bills 
debited to Revenue Advanoes, City Survey of-. The Head Surveyor has '80 
permanent advanoe for petty expenditure, while monthly bills for salaries and 
dontingenoies and bonus, &0., to reooup that permanent advance or for direct 
disbursement must be passed by S. L. R.Sanotion.mnst be obtained for the 
purchasE1 of deadstook, and all usual office acoounts must be kept. A soale of 
output is fixed, and diaries are submitted by, ea.oh Branoh. Similarly, all 
reooveries !lore oredited to the City Survey head; not only theSanad' fees, but ~ 
also bhatta paid by Courts to City Survey employees as witnesses, fines, sale of 
n~eles. deadstook,-oopy fees and oomparing fees (when the work is done by the 
City Survey staff). and even extra fees for Banads llot taken up at. the proper 
time [Section 133 (11)]. When this work of delivering Sanads is per~(J['med by 
the Revenue staff after the disbanding of the City Survey, these extra fees ate 
sometimes claimed as ordinary Miso. Land Revenue, but when the amount is 
substantial the City Survey ought to receive oredit for thes!! extra fees (perhaps 
deduoting the oost of extra Revenue staff employed to realise them), nnless 
the full Survey oost has already been covered by the ordinary Sanad fees; The 
price realised for laud Jound to have been enoroaohed upon 'or other revenue 
realised from the land as a result oi the Survey oannot be oredited against the 
.City Survey advanoes; though it may be taken 'into" aooount jn computing the 
general advantages. and general1inanoial r!lBults of the Survey. . 

11. The actual operations of the Survey fall inh9 several parts. There is 
the actual measuring and mspping whioh we desoribe under the separate heads of 
Traversing and Detail Mapping, Then theYe is the Enquiry in whicbthe 
correot limits and frontages of all properties, and their ownership, are finally 
settled; the result of appeals when made must of course b~ awaited. Then" 
on oompletion of the enquiry, maps mUi;t be oorrected to agree with the limits 
found by E. O. or the appellate authority. Then the detailed maps are traoed 
and printed, and a general map is prepared by joining them together, and also 
the printed detailed maps are cut up to be affixed to the Sanads whioh are 
issued for tI8o()h property. Then the Banads 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 
commenoe work without any interval i .ee Sir F. G. Burrard's remarks in 
R. 51177-14. Striotly speaking, the main~ce of eaohsheet ought to 
B~ 
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, 
iommence on the day the enquiry for that sheet is oompleted. In large cities, 
if an interval ill allowed to elapse, it will be diffioult and troublesome to catch 
lip the ohanges whioh are taking place almost every day. 

1~" Under the influence of weather and white-anta &I\dotherpesta, ordinary 
houses in"Ordinary towns do not last more than about 50 years, while eveD 

• good houses will not last 100 years. There are also fires and fresh enter­
prises such as roads or railways or extensive remodelling whiQh alter the whole 
layout of considerable areas. Tramways and -railways and new mills and 
1Qdustriea produce many alterations in the appearance of a city. There is also 
a constant dow of legal changes. In the past, the neglect to maintain our City 
Survey maps and the Property Records abreast of all thesQ changes haS render­
ed all the Surveys useless within 50 years of their completion. It is plainly 
undesirable that money should be so spent and then ita fruita wasted. The 
pllblic reqllire and .are entitled to have a day-to-day maintenanoe which will 

-Dot be thrown out of gear by a.ny of these changes. The Survey should give 
liS a starting point with dated maps, the originals of which will not be altered. 
~hereafter every change must be incorporated in the printed maps as rapidly 
as it occurs, and this Ma.intenance staff canuot be passive or sedentary, merely 
waiting in a.n office until in.forma~ion ill brought, but it must- 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 mue, 
have an eye upon the tinal objeot and upon tJ;!.e requirements of Maintenanoe. 

13. . After this general sketoh of the operations, we will now oonsider eaoh 
Ikp in detail. ThO chapters we require will be these :--.. 

Traversing • 
. Detail Mapping. 

. The final Numbering and Arrangement of Sheets. 

Notes on Titles, Posse88ion; Streets, Easements. 

,Powers' of Enquiry Officers; Procedure and Appeals. 

Map Printing. 

• 

Sanads and Property Register; and the Separation of Properliea. 

Fee-Caloulation and Recovery. 
o Maintenance and Revenue Accounts in City-Surveye~ Areas. 



CIU:fTER IT, 

Traversing. 

14. Before we oommence any mell.Surement we must set before-u9 a concep­
tion of what we ultima.tely require. We shall need a general map of the whole 

, oity on a scale of 200 ft. to the inch, a very convenient scale for a wall map j anil 
this shee' must be compiled from a n'lmbar of detai1e:l sheebi on a larger scale 

. of ·10 or even 2,) feet to the ineh, which can ba united a.nl reduoed into the 
geneml mJ.p. ElIoch one of these detailed shgebi must show the eltact position 
of all the boundaries of all properties and Il-nolaimed spaces; of all streebi and 
bllildings and topographical poinbi such as rivers and hills and everything else 
which we want to Plap in the city. We may, therefore, say that the detailed 
W'lpB require to show the exact position of every significant point in the city. 
Now, to fix the position of a point with reference 'Only to surrounding point.! is. 
not enough. The frame.work is too fragile, unoertain Rnd unconvincing. We 
must so fix it that we can restore thal; point independmtlli of any 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-builwng a.nd eltpansion going on for centuries will ultimately destroy every 
reference point UpOIl which we might have relied for the de~rmina.tion of thQ 
point m qll-estion,_ -. •... _ .. _ 

15. A point is uniquely determined when ita elt&Ot position with rnspeot; to 
& base line is known, if that b&se line is in turn connected with a. mathematically 
determined frame work, OII.pable of restoration not from ey terrestrial point 
but from the lixed stars a.lohe. The Great Trigonometrical SUlVeyconsiBts ot 
& seriea of triangl8B so oonneeted. If one station were obliterated, )l0 cloubt iw 
(loWd be restored with fa.oility from a.dja.cent lltations. But when & whole Beries' 
of stations is d8Btroyed, the prooess becomes more difliouit a.nd each station has 
its latitude and longitude so aoourately determined th&t it can be restored from 
the hed sta.rs eveD though jts former location ha.s heeu buried by ea.rtbqua.ke, 
flood, or any other oommo~ioD. When a sta.tion Cl&D he restored in • this wa1 
and the base Iinss founded upon it can sill}.ilarly be restored and likewise. any 
point related to thOll8 bllollelineB, them we are in a position no~ only to resters 
doubtful points but to prove· absolutely, witholJt reference to. anything -terre .... 
trial, the exa.ot correotness of our restoration. Now, it is very unlikely that in 
&ny city there oould be suoh a simulta.neous a.nd wholes&le destruotion of 
referen09 points aB to m&ke it in prlLOtice !leeeHary to go' hack to- the fixed­
atars.. We want to lay down and preserve a frame work based on astronomioal 
relations but still demarcated and ~iangula.ted, so th!!.t small portions or: 
sections of it can be inBtantly rela.id without auy thought of astronomy. Anlt 

- We must take pains to prevent as muoh a8 we oan even the oommenoement ot 
the lOBS of any of the important reference point.! in the fra.me work. 

. _. ~ 

16. We reqwre, therefore, to oover the oitj with a net work of points a.nd 
lines which can be represented o.q.paper on a predetermined scale and upon'whioh 
b.lse lines can be drawn andoevery intervening point can be plotted upon that 
deterlllined soale,' and to conll-ect the whole with the Grea.t Trigonollletrioal 
Survey. Now, in a fitlt plain devoid of obstacles, such a net work could be Isid 
dow~ in alI.U0st any directioQ., sinoe'8very point will be visible from ~very other. 

'But In a Clty we ca.nnot S~ - through houses. T~ Trigonometrioal Survey 
esoapes the diffioulty by jiriangulating from hilltop to hilltop above the obsta· 
cles. We oannot do this; therefors,"'We must ohoose lines of sight through the 
city ~hioh are open and which are most likely to rem.un open. Survey lines eau 
bll laId down even througb dense forest by cuttiug away trees, but· such lines 
once cleared a.re very likely to close up again very soon, so that the Survey 
though useful for the irnluediate purpose for which it was undertaken will cease 
t? be of allY .futur~ U8(J, unless enor~ous trouble be taken to re~open the Surve.y 
hnes.. But ID ~ Glty, the lines whioil are least likely to be closed lire the 
eatabhs.hed public streets, OOC!loUSe m'l.ny interests oombine to keep them open, _ 
lI~oopt 1u those cases whw:e certain lengths of street v.re repliloOOd b¥ Il8W and. 
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imp"roved streets. This is a contingency, however, whioh will cabse us vert 
little diffioulty. Therefore, we first choose the streets as the linea along whioh 
we willla.y our frame work, until of oourse we find some large open spaces iu 
which we can range more freely: even then \Ye must have regard to the probable 
location of future streets. 

17. The frame work must &Onsist of linea of known lllngth related to o.e 
another by known angles, and it!. order to assist in finding them we must 
demarcate the ends of each line. Of oourse we could always find the bRse by 
measurement and fresh observation of the angles, Qut the time and" labour 
which this would be continually consuming is eo great that demarcation dare 
not be omitted. Having chosen the points for these lines to run through and 
about the city, we must next link them all together mathematioally so tha' 
they can be transferred to paper with snoh • record that at any time we ran 
replot or relay any part of that frame work;' and oaI\ strictly and legally prove 
tile aoouracy of the mapping .• This operation of going through or traversing 
the oity with survey linea is known as." Traversing." If we start from a known 
point and travel in a known direction for 8. known number of feet, then 
bury' a stone and then turn in It new direction and travel a further distance 
Mid so on i it is olear that for eaoh length we mea9ure there may be 8. 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 suoh a way tha\' 

, we return to the starting point, making thus what is called 8. closed traverse 
&!ld then we shall be able to see that the lines as plotted on paper do actually 
(,lome back to the starting point exactly as the lines on the ground in fact do ' 
come back. The method of traversing whioh we shall use is what is known as 
Gale's Closed Traverse, and to make its nature qnite olear we will take a very 
limple oase first as in Fig. I. We will suppose that we have three buildings to 
8urvey, 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 exaot position of every poin. in these buildings from .ho88 legs aa 
base lines. We must also remember that when we transfer these buildings and 
Wle base lines to our paper ma.p we want to orient them all in their oorrec_ 
position wiih referenoe to the points of the compa.ss: north, south, east and 
west. These are the problems of the City Survey whether there be 3' building. 
or 30,000, and whether the traverse -sides a.re the minimum number -of a or 
whether they run into hundreds. 

18. The method is this: first, we must put down at the ohosen points A, B, 
, and C, 'stones firmly fixed in the ground upon whioh a mark (oross or oirole) is 
eIlt showing ths. exaot oentre upon which observa.tions are bken. Then. plaoe 
flags or other marks· visible from B upon the stones A aud C. UpQIl B set up 
the Theodolite, whioh is an, instrument oarrying a telescope on a tripod so 
accurately pivoted that if we first sight A through the telescope, getting the tine 

',eross-wires in the lens exactly upon A and then turn the telescope uutil () 
interseots the same cross-wires,ihe exaot angle ABC is read off upon a scale 
with a veruier and mioroscope. The Theodolites used in C.T.S. do not read 
smaller subdivisions of an angle than 1 minutt!: We will hencetorth use the 
notation:-" °degree i 'minute; "second. For e there are 60' a.nd 3,600". In a 
right angle there a.re, therefqre, 5,400' and 324,000". It is clear from Fig. :0: 
that l' is a smaller angle than oan be drawn with pen or pencil, and ~econds are 
too small to think ahout in oity mapping. We find the interior angle ABC 
to be 62° 10' but as we oannot read the fractions of a minute, this may really 
be 30" more or less. As another preoaution we also read the exterior angle 
ABC whioh ought to be 2970 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° 9l'. ,The exact techuical way of setting np 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 
Vanual of Surveyillg. " 

• tn 'l·b..,dolite work, marb man be oharp, not ~iDg i' in diameter. &Dd ma.et be 
et.oerved ... 0108" to the gronn! as pooei,ble. -• 
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This method requires us (1) to sight A from B with the vernier of the 

upper plate olamped o.t· zero\ the l~wer plo.te being, of course, ~e: then . after 
loosening the upper o.nd tlghtenmg the lower plate, we swmg the telescope 
round right handed or clockwise (the instrument being. right-ho.nded) till it 
covers O. Then read the (exterior) angle on the vernier. (2) Then loosen the 
lower plo.te and again fix the vernier at zero with tpe telescope still bisecting C. 
Then clamp the lower plo.te o.nd continue to swing the telescope right-ho.nded 
to A. Then reo.d the (interior) o.ngle. Thus we read eo.ch angle on a· 
different part of the gro.duated lillolb, ,,"ud doubly check the oomlctness of each. 
This is better thw most of the text bouk methods. (N.E.-With a left-hand.ep 
Theodolite the directiolls 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 made 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 :rple: 
aee para. 26) might ba observed if the Theodolite is kept in position 
until after d!!.rk. But in Bombay Presidency the difference between astronomi­
c!!.1 and m"gnetic north is too small (from 1· E. in K!!.thio. war to 42' W, at 
Dharwar with seasonal au 1 diurnal variations of :!: 4') to be worth noticing. If· 
we take thl) north point with a magnetic compass it cannot bdoboervad with very . 
g\eat fineness, certainly not more closely than 10' and if we took the same obser­
vation at every.station of the traverse, we should be likely to obtain small 
differences· at each station. The best' practioe, therefore, is to observe the 
magnetio. no~th point several time3 at one station only and caloulate the north 
for every other B~ation arithmetically, from the azimUth of'the observed leg. . . 

20, Having.finished our observations at B, we repeat the process at C antl 
there find thtl angle ACB to be 43' 47'. We also measure the exact distanoe 
in feet and inches from A to B, and from B to C, and from. C to A. Then we 
,proceed baok to station A to perform the " closing" of the traverse. We oazi 
(sin08 the angles at B and at. C are known) caloulate the angle at A by ·the well 
known rule that the three interior angles of the triangle must be equal to two righli 
angles or 180·. But if we have made an error in observing the angle at Band 
the a.ngle at C, and then simply oaloulate the angle at A, we should nevel dis.~ 
cover the error. We, therefore, observe it and see whether it oomes exactly 
right or not: We may find it to be l' .more than by oalculation it. should be. 
Clearly then we must have taken in the other angles fractions of a minute .too 
much, so that B should strictly speaking be 62" 91', and Csnould· be 43° 46t', 
or there may be t' error in our observation at A. Still it will be better to have 
one of the angles. a fraotion of a minute. too small than to keep.A !I. whole 
minute too muoh .. So we distribute the differenoe over the other angles by 
knooking off fractions or by reducing a minute here or there. until we get a 
oorreot closure of the IIJlgles.· 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 j then we find out what the last angle ought 
to be and what it aotually is j and we adjust the difference by knocking off or 
adding a minute here or there to any angles we choose. 'An error of l' in one 
angle is negligible, bnt an accumnlated error of several minutes in the last or 
closin~angles would be material. . If the error is greater than can be so 
adjustea (i.Il., if it exceeds an average' of l' multiplied by- the square root of the 
Dumber of the augles observed), but through some carelessness we 'get 
an error of 2" or 3°,then we must go 6ver the traverse again until we find 

. wbere the error has been made. Obviously, a Surveyor who. is not conscien­
tious could calculate what the closing angle at the starting point ought to be, 
and then when he gete there, instead of writing down the angle which he 
aotually observes, and whioh would disclose his oarelessness, might. write down 
a different figure- within the reasonable margin of error o.nd so make it appear 
that the travl'rsing has been correctly done. To avoid this, it should be the 
r~le that the Head Surveyor should go and read the last angle of the traverse 
lUlllself: and also iIl'e the- last leg mE'asured and keep the length undisclosed to 
the co~nputor till the traverse table is OD the point of completion. Defeotive 
centllrmg of the Theodolite over its station, and careless bi~ection of marks, 
often through not ll:eeping them perpendicular, are the ohief causes of angula.r 

D GliO-.. • 
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. error. On a leg of one furlong, 2~0 yards, an error of only on8 inch causes an 
error of nearly half a minute (26") in the angle.. •. 

. 21. However many sides a rectilineal figure ha.s, when n = the number ohides 
the sum of its exterior angles::::;(n +2) 180· and of its interior angles (n-:-2) 180". 
Upon this formula we can detennine the oorrect closing of the angles. Let us 
now proceed to the final process of plotting the traverse 01} the map. . 

22. Let us take a sheet of mapping paper (obtainable' from the Map Record 
and Issue Office; Calcutta or the Photozin.co Office, Poona) ruled in'8quares of 1 
inch each way with lines which we will oalllatitude and 10ngitude(LL) lines (the 
text-book terms are latitude and departure, but there seems to be no 8ufficient reil.­
Bonfor having a special nomenclature, and latitude and 10ijgitude are much better 
understood)" The latitude lines run east and west, and mark the in tervals north' aud 
south of any fixed point, while the longitude. lines run north and south and indi­
cate the distances eaet or west. We will take a point 0 on a central meridian for 
the origin or zero point, and mark against each of the longitude lines., 
the number of feet whichsep:trate it from the origin. Likewise the llttitnde 
line through 0 will be taken as zero, and the distances north and 
south of 0 are similarly marked every 200 feet since we are going to m'lke our 
Traverse map on the scale of 200 ft. to the inch. We now place A upon the 
zero point; 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 geographicaklines of latitude and longitude. In order to deter­
mine this, we have only to find the telation of one of the points on our map to 
those plrallels and we can then write down the oorrect north la.titude and longi­
tude ea.st of Greenwich for everyone of our LL tines. Having placed A at the 
9rigin we shall call all distances upon the right or all movements towards the 
right of A Ea.stings or East co-ordinates and all distance" 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, whicJ:!. is the meridian O. The probleUl is to compute 
the exact distance east and south of A .at whioh B will fall. 

.' • Un leea we can do ~ter still by tllkin ... U. T. S •• lion or .. poinht .. bowD ~ce II.D4 
beal:i"B from ."oh .. atatiOD. • 
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Calculation of the Elementary1}ravtrse. 
, 

• 
n.:_ or Ira .... r otrioIIJ 
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h, lettero• • 

ID this methda., the angl88 Iu oolunm , are eorrected 6.foH the azimuth 1I 
calQulMed; thUI th',eolfections dOlloe entailooneotioD.l in the co-ordinDotce. '. . 

To caJculate North Angle-or 'Bearing' 

To the angle obtained at last otalion (if any) add 'SO'-th. oboel'\'ed interior ~le), 
always going round in oam. direction, either clockwise or against the oloe ... 

•• /1., for AB, ohoer.od North Angle 135·" 

for nc, add to 1350 
... 1809 

far CA, add to 25~o 50i 

, -62· Di' 
, 

117' bUj' = 252° 501' 
... 180" 

-'3· 461' • 
1860 13~' = 38~0 41 
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, ~.' Any line draWlf at any angle to any other lin" can be split up into two 
co-ordinates, one along the other line and the other at rightangles thereto. 
In Fig. III the line AB is at an angle A to the line AX and it oan be, so to 
speak, split up or dis$ributed into the distance AP along the ordinate AX and 
the distance PB at right angles to it, which brings us to the end-point B of the 
line AB. Now the triangle APB is a rightangled triangle and the line AB is 
called the base or 4ypotenuse, and the ratio which the side AB has to the base 
(¥,.> is called the cosine, and the ratio' of the line PB to the base (~;) is called the' 
sine. The abbreviations for ~hese ratios are cos. and sin. and when we say oos. . 

. A or sin. A wemean the ratio which, when the angle is A, these two co-ordinates 
respectively bear to the base So long as the a.ngle 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' distll.Ilce 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 si~ ~. • ' .• 
. 24. Now let us consider it in rather more elaboration. Let us dra'l'f in Fig • 

. IV the meridian N-S and the latitude W·E representing the oo-ordinates North 
South, East and West. The first quadrant going round with the clock is from 
N to E; the next is from E to S; the next S to W; II.Ild the last W to N. 
Now we can call these the North-East, SQuth-East, South-West and North­
West quadra.nts; or N-E, 8-E,S-W, N-W. Let us suppose that the line OP 
revoh'es 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, i.e. ON. itdevelopil an inoreal\­
ing angle from ON. In the N-E quadrant, this angle oa.nnot exceed 90· until 
it reaches ilo'clockwhen it is exactly a rightangle, and here the line OP 
when split into co-ordina.tes will give a distance along OE, but no perpendicular 
on either side; at this point the perpendicular disappears. After croBsing the 
liue OE, the perpendicular agaill- appears, but on the other side, and speaking 
with respect to the point 0 it is a movement southwards and Dot northwards. 
Consider the line OJ?' at abOut 5 o'clock. Here the east and south co-ordinates'are 
quite clear, but they are not now obtained from the sine and cosine of the 'whole 
angle NOP', but only that part of it represented by EOl" Deed be considered. The 
rightangle may be thrown out.' Similarly. when we get to 8 o'clock, the two 
rightangles on the 'Iastern 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 summa.rise 
the result of the examination of the a.bove quadrant in the following table:-. 

• . 
. . Co ""'_ lID I ,.DOtion. from ,,1 .. 1> fouod. 

Quadrant aDd WDoed . 
N .• rt.h ADgI •• A08I •• 

1 I 
• 

I ]f. .8. E. W. 

I . • 
O· to 45· C08.A Bin. A 

0° to 90· N.E. 1-
'0° to 90· ·Sin. (9W-A) Cos. (90·-.1.) 

• 

~ ·COS.A' 

• 
0" to 45° 

90· to 1~00 S. E. .' . 45· to 90" Cos. (9"·-A) Sin. (90°-A) .. , 
O· to 45· ColI. A Sin. A 

180· to 270· S. W. - ~ 0 -- , 

- 45· to 90· Sin. (900-A) COB (9U"-A) . ' 
O·-to 45· Si.; A COB. A 

27D" to 360· N.W. 
,C08. (90°-A), 

.. • 
45° to 90· ! Isin. (!lOO-A) , 

. . , . 
. Above 360°, sub ... t 300° •• m .. ny 'time,,: •• !'O¥ible, and theq w4en'~ r<llU&inder is to. 

$hron 360°, lOOftW the olladrant IfOm !.he above tooLle. 
.. o. 
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. !25. It will be seen that; aa we pass from quadrant to quadrant,the ratio ot 
ftmotion which gi.,es the ordinate and the perpendicular changes. Sometimes it is 
the sine sometimes it is the cosine. But with thEl assistance of the table just given 

• we can turn to any table of trigonometrical functions luch 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. But in sucp. tables, we shall 
find another 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 9()G are exactly the same as the cosines and the sines of the 
complementary angles from 0° to 45° and the repetition of them is unnece~sary. 
(Shortrede repealla them all up to 360"). When, therefore, we wa.nt the cosme of 
an angle between 45~ and 900 we subtract that angle from 90° and look up the 
sine of that angle, or in other words cos. A=ain. (90°-A), anIP,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 np to' 45° only, never mind wha\ 
quadrant \be angle falls in. " . • 

26: In order to aseeltain what angle elich leg of the traverse makes with tlle' 
north, the following is the procedure. For the fiist leg we observe with the the­
odolite the augle between the leg and the compass direction (for Magnetic North), 
or the Pole Star when on the meridian,· (for astronomiC9.l North), Thereafter, 
working rO\lUd our traverse from left to right as the clock goes, and observing 
each fresh interior angle, we work &ocording to this rule :-To the north angle 
obtained at the last station add the difference between ISO: and the newly-observ­
ed interior angle. Now, if the newly-observed interior angle is greater' than lSOo, 
(j.,., if our traverse instead of bending in on the same circuit as we started upon 
bends, &8 it were, oui again), then the difference between 1800 and this angle 
is a negative differenoe and has to be subtracted instead of added. To make all 
~is perfeotly clear, let us now work out the north IIongles of the very simple. 
traverse in Fig. I, tabulated in ools. 5 and 6 of the Traverse' Sheet on p. 9; 
~e north-angle 6alculations have there been given in a footnote. 

'~7. We now have everything that we want for plotting our m-averse. We 
bow tha't starting at A, a. leg 1168 U. 6 in. long runs at an angle of 135° from. 
the north. This is 45" in the S-:& quadrant, and therefore, 'we know from ihe 
\able that 868·5 (cos. 45°) will give us the easting and 368'5 (sin 45°) will give 
\18 the southing, and having a.scertained these quantities which are each 260'67 
(since sin. 450

=C08. 45j we plot off with a scale the distances along the eas," 
latitude line and the south meridian line, and find that the point B falls at the 
spot marked in Fig. I. Then .. t B we know that the legBO makes Ion angle 
of 252° 50t' with the North, i.e., (deduoting 180") 72° 50r in the S-W quadrant, 
and the length of the leg BO is 512 ft. Also 90°_720 50t'is 17°9r· There­
fore the oo-ordinates stllorting from Bare /'i12 sin 17· 9f South and 512 
80S. 17- 9r West: which are 151'1 and 489'2,respectively. In all traverse work 
at least the first place of decimals of a foot must be retained. 
'. . 

28. But if we now plot these from the position of B, already plotted~ if. we 
have mllode a little tiny error in plotting B, we shall carry on the same error in the 
plotting of C. Therefore; we do not do this. But having obtained the abso­
lute co-ordinates of C from the point B we combine them with co-ordinates of B 
from O. We find that from 0 to B there is a distance south of 260'5 and from B 
to C .. further distance south of 151'1. We add these two together and then we 
8?ale olf the distance 411'6 south along the meridianfromO, so that if we made a. 
little mistake in pricking the position of B, this 6ntirely disappears and does not 
ill any way IIoffect the prioking of C. Then as to the east and west longitudes, 
from 0 to B to~k us 260·5 east, but from B to C takes us back a.gain 489'2 
west. Subtracting these. we find the net result is a distance 228"7 west of O. 
Then again, we plot from the meridian 0 along the latitude-parallel, and so get 
the position for C as plotted in the diagram. Then!"e repeat the process for CA • 

• , w., from Aura"' '" l1'ellru..., "h .. Cusinpei .. i. _bo .. PoI.ria, • little '" the I.n: ..... 
tIl • .. '<i,Il • • 1Gr 0,,100 .~. of U .... Major .. ...... '1" bolo .. l'oItJ,;.: ... d tbe 'poinie ........... 
about ~ 0'0100II: I ~ ~ (d &h. o&h.r half of th. year) wh •• th_ coDditinna ... upDie clown. 
Wh .... ,!_g • Iheoololi .. ID Ill. darlt, -li&h* m11!& be Utd Dear $be object ,1_ tD illOUDi..... $be -....... 
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Here the north angle fa originally 889°4'. Bu~. throwing out the four 
I'igbtangles, the Be&! angle is 29°4' whioh is in the N-R quwront, ... indeed 
the dia.grwn shows us, and the absolute co-ordinate. &re found to be by «mloul". 
tion north 411'7 and east 228'7. The progreasive co-ordinatea are a oertaiQ ~ 
distance northwards' and a certain distance eastwards, both of whioh have to ~ 
lubtra.oted from the previous BOUth and west (lo-ord.iJlatee of C. When w. 
perform this subtraction we find that the progressive oo-ordinates of 0 ..... 
prootically nothing a.t all. . In fMt; the east and west co-ordina.te has complete~ 
Iy disappeared, /Lnd there is only .. fraction ('1 of a foot) left for the. nortb. 
co-ordinate. This of oourse does not mean that> A has moved its position, but 
it means that in caldulating severaJ. quantities rejeoting small deOOuals we haV4l 
gone a. triOe wrong. Now if we took the whole of this difference right off the 
co-ordinates .of A, it would noli be quite fair, beca.use some portion of the 
difference has no doubt oooumulated in the other co-ordina.tes. Therefore, w~ 
do the aame a.a before in the case of the angles, and we make little adjustmente 
(proportionate to the length of each co-ordinate) over the co-ordinate. of B a.ncl 
C liB well a.s A in order to get a,n absolute agreement and reduction of the 00-

ordinates of A to 0. Here also this IIodjustment must be within the reasonable 
limits of admissible error. _ If we find that they work out to & difference of l() 
.o.x 20 feet, then it. ill clear that it is not. merely a. case of small fra.ctid'nw cal" 
oulations, but of some big blunder whioh must. be found out before the 
~1'ayerse can be said to "close." The permissible limit is 1 in 1,000 ft. of th. 
~otals of thl(! l~titndeB llJld Jo.ngitudell; careful work would easily faJl withiIt 
1 in 2,000. • 

29. It w.illnow be understood that in this system, of traversing we can obtain 
~he progressive co-ordinates of el.\Ch point before we' actua.lly begin to plot them 
01\ paper., l1.ud having obtlLiued thelll in a. calcula.tion book we ca.n th.en plotr 
hllelll, (or any OM,. or a.ny 20. of the Ill) on; any sca.le tb.P.t nuy be required. 
Suppose first we plot the~ in a. general map of 200 'feet to the inch. 'We take: 

. p~per rnled with LL lines a.t dista.noes of 1 inch. apa.rt arid we write 0, 21)0, 4~,' 
000 at lihl! en. of each lin,e starting' from· the origin. jus, a.a the degrees aucl 
minutes of latitluieand longitude are. written upon geogra.pbjoal IUaPll a.nd fo,," 
.~otly the same· JIe~, If then we are a.fterwariW. required to plot; eomft 
pomoDof theas tn.. vel'Sell on a. ilca.le of 00 feevto tba i,neb., we should not takt 
.ti\e plotlied m~ of 20 J feet a.ud enla.rga it to ten tim611 ita original sim, but. Wit 
ahould take a fresh sheet of lIUled. pa.pel"~.mark the LL lines 0, 20, 40, 60. 
and 80 on, and then plot the tra.YeI'M B~na diT6l>t from tbB calculatio1l. boo~. 

-and,theUlfore, there would be no erl'O!' in· the plotuDg whioh oovld hi a.ttri buteil 
~ carele!l8ness in the 200 feet plothln~ 01' in copying therefrom. Therefore, t~ 
osloulation book, giving the p!l>rtiouiars of our trs.versing ILn1. the final co-ordi •. 
nates, ill a m,ost important document; a.nd wa.en it has Men onae prepa.red it musli 
be oopied and the. oopy muef; be earefully preserved in a dijft:1'ent plac/J, Biloh ali 
the District Record Room, and not the City Survey ~.. ':' 

30. 'We a.re now a.ble to deal wi'th a: few deta.ils. 'We have Boon that it il$ 
necessary that we'should see each station from its' neighbours, a.nd, therefore, 
we take' the traverses a.cros~ open ground, IUld preferably a.long establiRhed 

'. . roads. It is also desirable that we should be able to mea.sure frolD A to B 
and froII\ B to C and so on. But som3times although we ca.n see still there 

. are obstacles to measurements 811ch M watel', swamps, dense vegeta.tion and. 
prickly pe/l,r in hollowil, or the ground m'1y be so steeply sloping that we cannot 
measure straight along its surface in the ordina.ry Wi1Y. The old pra.ctice fo~ 
dealing with such obstaoles was to evaie them and m'j,ke severp.l more legs in 
oraer to get round; but obviously the more legs and the m'Jl'e angles, the 
more work a.nd the more error. Also.. there is a method of getting exact 
distances without measuring a.long the ground between the points. Let us . 
suppose A, B a.nd 0 (Fig. V) a.re stations of which it is p:Jssible to see from B to 
C, but not possible to measure. Then ohoose- a fourth point X which need not 

. 'be deI4a.rcated" but may be simply a flag telllporarily put up, or· the gable of. a 
house, or a.ny other point which is visible from A and B a.nil C. Then 111 

.. addition to observlng the iuterior angles of the traverse a.t A, Band C we should 
also obs8l've AAd reoor,d tqe 1Ul~lea MB, 4B~ (~BC 00.0. be Qb4hw<\. bl. 
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tubtra.ction) and ·BOX. .Then, 8ince we have measured AB we can calcula.te 
the length BX from the trigonometrical tables; .... A!xa=mo?u •• '. log. AB+log 
ain. XAB-log sin. AXB=log. XB, and, then knowing the length BX we can' 

. ., ealculate the length BC from the same tablea (indeed we can U8e the log. XB 
already aecertained, without converting it) and then haying ascertained· the 
Ien!rth BC we can work out the traverse and co-ordinates as before. 'Vhen 
gro~nd slopes oonsidera.bly, an old practice was fIo 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' a stone from the end, and 
thu8 measuring the ground in eteps as in Fig. VI. But this was only possible 
when the slope wa8 moderate, and even then it was a crude and inemct method. 
Another way is to mea.aure along the ground up or down the slope, stretching 

, the tape as straight 808 it will go, When the slope is unbroken a.nd continuous 
this is easy, but when i1i, is variable it ill pra.ctically impossible, If we can 
measure the orude distance up the slope BC and we want. to get the true 
horizontal distauce BOO, this can be done by setting up the Theodolite at Band 
fixiug the telesoope upon C, and then observing by meaus of ~e vertical 'arc 
how many'degrees we have to lower the telescope or ra.ise it, '&8 the case ma.y 
be, in order to get it horizontal by the spirit level, . Suppose this a.ngle to be At, 
then we have already shown that the length BC is BC cos. A. When the ~Iope 
is very slight, this quantity is 80 near to 1 as not to b& worth calculating,' but 
when the slope exceeds 5° and continues for a considera.ble distance, we should 
~se the formula. But when the slope is so 'V.a.riable (Fig. Yl) that the crude 
distance' BC could not be acourately measuzed, then better go ba.ck to the· 

. method described in the last paragra.ph and obtain "the distance by calculation 
and not bya.ny BOrt of measurement between Band C •... We, must remember 
that with the Theodolite th6'angles are in no way affected by the.fact that one 
itation is higher or lower than another. The effect of the spherica.1 surface of 
the earth is too sma.1l to notice within the lilI!its of a City. . , " 

'. 31. We mustrememtr ~t 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 th\l city of Rome must not be mapped by mea.suring up e;nd down ea.ch 
hill. If we did tills in the Ratnagiri District,' We should make the length.of the 
District so grea.t that we could not get it into the map "of the world, i~ would 
be about 50 miles too long. In streets tha.t are built like flights of steps, as . in 
Nasik, or Naples, this 'precaution is most necessa!:f 

( 

, 8~. The maintenance of the C. T. S. involves watching over ILIld preserving 
this traverse fra.mework. If all the stones indica.ting the angular points of the 
·traverse are pulled up or are nev«!l' put in the ground and if the buil~ngs 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 

Jaboriously reconstruoting ilr from the recorded a.nglea and leg lengths, and 
obviously errors of severa.1 feet would a.ccumulate unavoidably. An error of 
6 inohes is most important in a C. T. S. frame work. We must, therefore, 
preserve the stones whioh mark the stationB~ . The disappearance of one here 
anq there wO\lld not matter muoh (888 pa.ra. 1~) ; it would give a. little work 
to re-fix the position from the neighbouring stations.. The remova.1. of several 

. atones in sequence would give .. great dea.1 more work •. It is far easier to pla.ce . 
'the stones and preserve them. Moreover, it is also obvious that it is essential 
that the stone should be put in the ground 1iJst before the ,angular mea.sure­
ments and leg lengths are a.ctually taken. If not, the measurements' and 
observations may be'taken from one point, while the stone as put into the 
ground by a oontractor and coolies may very well be 1 t or 2 feet distant from 
that point it WIIB intended to mark. All our old City SurveJ!ll erred in using a 
prodigiou8 number of statious, at the oorner of almost every street and gulley, 
and then in not demarcating them on the ground or at any rate not a.11 of them, 
but leaving only .. reoord of the distance of the station from the surrounding 
points whioh are technioal1y called tie-lines, or in vernacular, '}{auus' measure­
ments. Godhra was surveyed iD 1908-o9} the first station was fixed by tie­
&inee from a tree, a lamp-post, and the boundary stone of a field. . In 1916 we 
went to relay it, but found the tree had died and vanished, and the lamp pos\.. 
bad been removed, and th.e ield bounda.ry ma.rlr. ,11'1108 miseing I Therefore, let 
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:i lay down the~ ca~ons_(a) The. ,tonet used~must be dlU'&ble and Dot 
merely 80ft friable sandstone (in Dharwar we often find the stones, bd 10 muoh' 
worn away ~t the Theodolite crose cut cannot be found). (b) They must be 
put in the ground before the observations are taken. (c) There must not be too ~ 
many. (d) Ea.ch must be visible from its neighbour forward and backward, and 
the distance between them must be directly. and oarefully measured and reduced 
to the horizontal, but whenobst&eles or difficult slopes mak.this undesirable, 
then rather than multiply stations unduly, the distance may be oaloulated. 
Iron pegs are not desirable; they oannot poseibly la.at 100 years in a street, and 
they are more likely to be stolen. The positiona chosen for the stations should 
not be in the centre of the road way if.it 9&n poseibly be avoided, since the, 
will be du~ np or moved in road repairs. In a few places it may be impossible 
to avoid this, bnt usually the side of the road or open space l_-t likely to be 
disturbed should be cho~n. The Municipal Engineer or whoever hiLs charg~ 
and oontrol of road repa.lr works should know where theSe stations &re, and be 
supplied with map' whkJt8ilww them, and the Surveyor in oharge of the C. T. S. 
should go s.nd see, when road repairs ar~ going on, ths.t proper respect is paid 
to the stations: likewise when dra.inage or water works &re in progress. la 
Bomba.y City cs.relesenese hs.s resulted in the removs.l even of principal G. T. s.. 
stations, the restora.tion of which is most expensive. Sometimes stations can be 
cut on 80lid rock outoropping from the ground, •. g., at Na.sik on the river 
ba.nks. 

33. Errors in trs.versing should never exceed 1 in 1,000. In house details 
we need not be quite so aoourate~· We require to be quite certain about a diatanoe 
of 6 inches, but smaller distances would be inca.pa.ble of precise determinatio~ 
But in the traverse ,work we must not allow our base line to be 80 much a8 
even 2 inches out of the truth. The equipment ola traverse surveyor should 
include- . . . . . 

tapes or link ohains, good and often testeil. 
tripod stands for holding surveying· 1la.g8 exactly vertioally er~c, 

ever his stations, 
Iron rods and coloured flags to indioate stations, • I 

.• a string SOO or 400 feet long for oocasiono.1 use in reaching ever 
slopes· or filthy places, . . . . 

scale and offset of· great accuracy,. divided accordiug to the _le 
he is using (scales with 20 divisions have sometimes been used when' 
surveying on the sca.le of 33 feet to the inoh), _ ., 

.11 theodolite· and the usuoJ oo.1culation forms and tables. Rickety 
Theodolite ~ta.nds must not be used. 

, 34. . Some Theodolite workers are better ths.u others in their field work, aucJ 
some are better and quicker at the oalculation and l' lotting. It is better to 
assign the office work of ca.lcnlatiob, computing, an plotting the stations to 
one man, while two gr three surveyors prepare the. outdoor papers which takl! 
considerably longer time. This hs.s the further advantage ths.t if the traverse ia 
found not to close or to contaillpalpa.ble mistakes in angles, the independenfl 
computer will usually report it, whereas when the surveyor does his own com­
puting, he will be tempted to make his own correotions or eveu alter the figures 
to ooncea.I the faot that he has made mistakes in the field. For the office work 
good mapping paper properly ruled in squares and a large mapping bos.rd with 
all the accessories of a. drawing office such a.a gOQd long rqlers and large sca.les 
must be provided. It is sad sometimes to He8 men trying to do mapping work 

. with practically none of the proper accessories. 

35 We· can now t~m back s.little and describe the procedure of traversing 
• with a better understanding. First ,)Ve should a.acertain the nearest station Of 

pair of stations ()f the G. T, S. We can get its co-ordinates by the courtesy 
of the Surveyor General, and usua.lly we can obtain copies of the field books 
by whi::h useful local details of the angles immewately relevan~ to our city cwa 
be learnt •. Usually thesestatioD.s will be on a. hill top, and it ma,y DO~ beat 
all copvenient to lJlelljlure a direct line from the station to the vicinity of the 
oity.- 1J1 suall a. ~ we ma.l aIlQo~." _ lino along .. toad or; aorQB8 ;tiela.. .. .. 
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ppen and level. and obse;ve th~ angles to the' G.-T. S. atation from both.,e!s; 
• and thllB also fix Bome points_ much nealer to the city, which ca.n be taken. into 

,oar Drst Great Traveree. "' 
, 86. Then we can make a. Great Traverse with aaiong leg! &s possible ronn4 

the outside of the oity, not necessarily quite outside all the buildings but upo~ 
thuir outskirts. The looation of ~II traverse Bh~uld be ohosen so as to give 
the longest possible clear legs, apd of oour'!8 the ground m?st be levellf possible; 

. and if Dot level, the distances must be obtamed by caloulatlOn rather than by the 
direct applioation of the tape. Having oompleted and elosed the Great 
Traverse we should theil plot it and then subdivide ii into a suitable numbe~ 
~f pr!ncipal traverses whICh will run lI.long main 8tr~ts an~ d~vide the city int/) 
'a SUItable number of blocks, each surrounded by Its prmOlpal traverse. 16 
might be convenient to make all or several of these traverseS meet in somll 

-central points such as 0' in the city; since the oo-ordinates obtained in one tra;, 
"erse oould then be rechecked and confirme!1 by those obl;a.ined in the next. In 
'be Fig. VU these seoondarytrav.erses are drawn {e.g., A.. B •. C. 0.0', J. lLL. M.) 
,md itwiU be seen that l!lIoch of .them oonsjst.s of some. new legs (K. J. 0'.) and partly 
pI a qertain section Qf the Great Trave,se. PlaiQ}y,.we have,no~ to reoaloulate 
~e Great Traverse. but taking tho~ angles and c.-ordinate& lIB ,proved, we wiD 
oomplete our prinoipal tl'$Verse by. taking the co-ordinate of the point where 
~t leave. the Great Traverse and proving that when., the co-ordinates of 

. the Dew legs are added, it .olose& to the known point of rejoining the Gred 
'.l'ravl'rse.. If we have made any adjusting oorrectionll in the oo-ordinates of 
~, part of the Great Traverse we are using, we must relai" thol/l correctiOlll 
in our prinoipal Tr&vene and any farther .oorreotions needed must be made iD 
the other new legs.' 

. 37. Having finished the principal traverlleli; We can again sulidivIde thes. -
fnto several smaller seoondary traversel!l (like P. Q; R. S.) by taking travers~ 
lines across them and oiosillg them with respect to the Iirinoipal traverses jus' 
'n .. the .same way &s th~se travenes were- closed on the' <;lreat Traverse... TM 
most Important and difficult problem we have to face IS how small' shoqlc1 
these secondary traverses be allowed to become 1 In the first place, a repro­
duotion is given of the, tl'$versing done at Dhuli .. and Th:i.na [Fig. vnr (a) 
.. nd (b) ) where it will be seen that Theodolite stations. a.nd traverses were made. '0 that almost every building_ or blook of buildings round which a traversq 
could possibly be run was so enolosed. The' result was that in·. Dhulia city 
containIng lI,145 aores there were 1,750 stations giving an average of one station 
to every Il aores ; and in Thana city oontaining 1,034 acres th~e were 8911 
ltations giving an average 'of one station to every Il acres. Itma.y readily 
be admitted that there can be no reproach against the accuracy of such work' 
but there are limits, and it this minute adJoura.cy is to<be pressed we should 
even use our Theodolites to measure. the corners of houses and take angles inte 
their ooartyllrds and round the gardens.. The question how many traverse 
statioDII are desirable depends entirely upon what we shall find necessary in the 
next chapter on Detail measurement j in order to oomplete the subject it will 
be better to disouss the subjeot of ~e base lines for Detail measurement now 
and to show how these base lines 4lan be constructed upon traverses and froni 
that we shall be able to deduce how many traverses and stations we require. . 

""" Base Linu. 
.... • f)' 

. SS. Detail measurement oonsists in fixing the position of a large number of 
points from a smaller number of ba.se: lines which base lines in turn are sup­
ported upon the traverses. The legs of a traverse are 80 fixed and caloulated 
that an error of II inches in their position weuld hardly be tolera\ed. But it 
is entirely useless to attempt suoh minute accuracy as this in the mapping of 
honBell and garden walls .. We oould not (even at the soale of 20 feet to the 
inch) indicate upon the map 80 small a distance as 8 inohes, and it is, thereforei 
useles8 to attempt to obtain by measurement that which we oannot map. For 
all the administrative and other purposes of the City Survey, we may say, that 
6 inohes more or less should be the recognised limit of error, and no one should 
be IMra.sed on the ground of encroachment or the h'ke -on· account of a less 
c1iatanoe tlwl 6 inches, unles. of oourae tbtre waa othet quite clear- evidence -
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In the shape of a IeCOrdeel'measurement anel the position is important, u • 
ltap enoroaching on a brrow roael: If anyone doubts this, le' him take a tape 

. of 66 feet or 100 feet and measure the side of a considera.ble building, He 
will find that if the tape is very firmly held and stretched ha will get 80 many 
feet and inches: hold it·a little slackly and strained letl8, immediately the 
measurements will shrink by Z or 3 inoh~ Then take another tape older or 
newer than the one last nsed and repeat the prooeu, and jt will be found tha, 
the differences will increase until one can say that over distances of 100 ft. or 
. more it is very diffic\llt, unless steel tapes and elaborate precautions are taken, to 
determine a. distance within 8 inches. Our object, therefore, in Detail map' 
ping is to fix the position of all points within about 3 inches of the absolute 
iru~h, so that a movement of. 6 inches at lUly rate oan be determined anel 
Iworn to. Our base lines, therefore, must not aclmit an error of mora than 
2 i~ches at the most in their mapped position. 

89. The reason for closing a traverse is that at each angle IUld each new Jeg 
measured. in. the procesa of traversing, there are fresh errors introduced. AIi 
~a first station the error will be too small to plot. At; the second or even the 
~ird station it may still remain within ~ inohes both al to length and as to 
angular aro. But after S or 4 .tatiODl we- could not possibly claim thi. 
oertainty. Of course, as stations go on some of the errors will tend to cancel 
one another i for instanoe 2 inohes less, meaaured upon one leg may be partly 
canoelled by 1 i inches too much measured in the next, and 2~ to the left in one 
angle may be . cancelled by 35" too muoh to the right in the next, and IlQ on. 
Bu~ we may say that if the measuring implements and the Theodolite are used 
with reasonable care, one ought to be able to proceed at least 2 stations withou' 
getting an error exceeding the permissible variation of 2 inches When, there­
fore, we al:eady have a determined Theodolite station or other point uniquely 
determined in the traverse, we can safely branch 011 one or two statioDl anel 
still claim for them lIufficient accurl'OY, although they do Rot form part of a 
clo,ed traverse. To make thill olear, consider Fig. IX •. From A to B is a leg of 

• a principal or secondary traverse accurately determined and olosed. A orooked 
lane runs from A to K and L. and the Detail' measurer wants a base line froUl 
A to K and L. N.ow if the Theod.olite Surveyor while .obserVing tbe angles a' 
A als!) took the IUlgle to K and then pr.oceeding t.o K ",hi ch he may mark by a 
peg in the street al80 to.ok the angle and distance to L, he can. further pl.ot thi, 
off-sho.ot upon his traverse map. But this might overor.owd the traverse map. 
IIoDd it will, theref.ore, be better ·n.ot to "do that but t.o plot it only flpontl" DetiUl 
fTUJp frame ",ork which ",e shall shortly describe. This plotting may be done 
either wiili a g.ood pr.otractor or still m.ore accurately by calculating f.or AK 
Us n.orth angle whioh is easily kn.own (because the orientati.on of A and the angle. 
made with AK are kn.own), and then the co-.ordinates of K can be calculated 
lIod pl.otted. If AK is a very l.ong line, thiR would be the proper c.ourse. If it 
is short, say not exceeding 2 jnches of the Detail map scale, then the pr.otractof 
would be quite accurate en.ough.· .. 

40. Again, suppose the said cro.oked line took yet another bend before it 
rejoined the secondary traverse. The determination .of L w.ould still not be 
quite sufficient, but we want to find M on another leg .of the traverse. Baving 
determined K as above, we might then proceed to M and determine the angle. 
at M an~ the distance from M to L, just Mwe bed the pos,iS.on of K. 

41. When tw.o stati.oDl A and B are precisely determined, every point a1.ong 
the line AB is likewise determined by its distance fr.om A or B. '. We may, ther .. 
,.ore, regard not only A and B but all the points al.ong the line 8.11 being equival. 
ellt to traverse stations. We can plot them also with precision upon any map, 

. beoe,use we can plot A and B, and we can scale.oll the distance al.ong the joining 
line with any required degree .of precision. Therefore, iDltead of maklDg our 
branolJ base from the st.Q.ti.on A we could have equally well made it with the pro· 
"'motor from any p.oiut 0 between A and B, and hacl it been necessary, then "!J 
oalculate the co-.ordinates of OK, this lIlao can be d.one j because the oo-ordJ. 
na.tes of 0 are immediately obtainable from the traverse book by using the length 
40 as a leg factor instead oLthe length AB which was nsed in the book.. Snail 
fOJRts betweeu stations are termed • ranging points.' 
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4'3. Again, it is quite clear that in any traverse if'we iean see across fro. 
A to D (Fig. IX) (another station on the traverse or even upon another tra,ersei. 
then sin(:.ll A and D are already absolutely determined and plotted by their 
co-ordinat.,s the line AD is absolutely detenuined and can be used just as well 
for a base as a leg of the traverse itself.· . 

. 43. Anomq,r method is this: 8~ppose we have ~ point G (Fig. IX) so 
sitllated that it can be seen from X on the leg AB and also from Y on the leg CD. 
Now we oon determine the position of G precisely without any angnlar measu~e­
mont and withollt any oalculatiQu, iu this way: lIea·mre XG and YG; then WIth 
the RCI11e and comp~ss from X llescrib3 an arc with the radiu~ XG: from Y de­
scribe Im arc with the radius YG: the point of interseotion of the arc3 exa~tly 
determines G. But this method woulll not be safe if XG and YG are nra.rly in 
oue straight line, or even meet at an angle greater than 150°. 

44 Yet another method of fixing a base line would be to joiu auy points 
Buch a~ K or L or G in the above examples with one another or with any other 
:paint upon the traverse, like GZ. _ 

4";. Another method is by using the. Plane Table. A Plane Table can be 
erected either over a Theodolite station or at any point on a . traverse leg: then, 
having oorrectly oriented it, any base line can be drawn down auy side street at 

, any angle. In order at any future time to relay that base line we should 
re<Jllire to erect the Table at the same point again and orient i~ in the same 
positiou, 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 

• tho leg would be accnmtely obtained with the sighting rule. Thiil method will 
be 10"8 aecumte (in practice, because the table and sighting rules are of less 
delicllte cQn~tl'Uction than -a. Theodolite, but in theory just as accurate) than the 
preeeding but quite accurate enough for use over a short distance (say up to 
100 feet) .. If the distance were long and still it were aesired to use such e. 
method, then some point down the base line a. goo.d distanoe tsay 200 feet) froin 
the place where the Table is erected should also be detennined by tie-lines frorQ 
suitable penllltnent points or demarcated. Then any possible error in the 
alignment of the Table can be corrected and the base line will be as accurate as 
a Theodolite ~e. 

46. There ate sometimes enclosed courtyards or gardens surrounded on all' 
sides by walls and yet we wish to map their interior dchtils and fix them upon 
our frame work. In a few cases we mm carry a base line through a 1l00l'way, 
[Fig. XI (a)1 ijometimes even through a dwelling house when the doors can be 
opt'ned to give us a clear view right through. [In Bombay City it was some­
ti meB necl'ssary to fix lines through the windows of houses. . Thcse methods are 
plainly uuilc~irable (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 
det..'nnined hy that baRe line,] A better method of fixing a point inside an 

. enlllosllte is to use a. lofty rOO of any material so long as it is perfelltly straight 
and Cllon be fixed or helll perfectly upright or its upper end can be lixed wrtie.ally 
over the reql1'red spot with the aid of a string and plummet attached 
to its upper extremity, Fig. X. Having fixed up any such. rod or mast 
in th" c.ourtyard in a place where it is visible from at least two points P, Q 
ontside the courtyarll which have ~een accurately determined, such as points on 
the traverse Il'g or upon another base line, then determine the position of the 
roll 0 r Fig. Xl (b)] with a Plane Table, and then baYing BO determiuE'1l it, ered 
the TuLle on that spot 0 aud align it by means of the same ol''Iwother rod 
similurly set up ovpr OlK' of the Theodolite stations or the points P, Q on the 
trawrRO ll'g whE're thl' 'l'lLble WaS last set lip. Then the. whole of the iu~ior 
of the ('ourtyard or other ene\o8ure CflU he accurately mapped. . 

, 47. Another possible Ulethod of taking branch base lines would be right-
anglecluff-sets taken with a cruss "tall or optical S<]ul\I'e, but these illstrulllen t~ }He 
not "c,'tn'ate "!.lough for long distanc.es, aud though thl'y may be used sometillles 
in fixing siudo points from the base line, they should nut he nsed for fixing the 
base line its...!!. The cross staff unle~8 it has a tripou ~and is lllost uU5uitlliJle 
or use in mftaIled or paved streets. . 

B 61'0-:1 

• 



18 

48. We now have a number of mE'thods: (1) P. Table intE'r8('ctioDs' 
(2) single P.T. ray!! (with or without Tie-lines): (3) aro interlleCtioDs from 2 
known points; (4) junction of two visible known points; and (5) "hort'llnelosed 
branch traverses: by which base lines CBn be built upon the traverse frame work' 
and of course the traverse leg itself is.a base line of the highest quality and 
(6) c~ so~etime~ be prolonged fo~ such .uS~8 [see Fig. VIII (b)].~ 'l.'he Ohjl'('t of 
the. Cu.y Survey 18 to get a base IIDe WlthlD reasonable reach of p,"pry point 

.whl<"h IS to be. mapped. Consequently, the traverse Surveyor will brin" the 
tra,erse work dO\\ll to sufficient proximity to ea<:h block of the city to e';;able 
the requisite base lines to be constructed; but he will not add one Illore station 
or leg or make one more traverse circuit than is absolutely neceSllary for this 
purpose. Knowing the various ways in which base lines can be developed from 
his £tame work, he will refuse entirely to carry his traversing along e,(>ry street 
and up.every gulley and round every comer,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 a complete Imowledge 
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 Dhnlia am} 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 ha;ve one or two more operations to perform: we have to 
put up a 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 Iloint . 

. This is undoubtedly more work than there wonld be if we fixed a station and 
buried a stone at every corner, aB under the old system. But we have to 
remember that to provide so many stones snd to inspect and preserve them all 
and to replace a.uxiliary marks if the stones are buried (SC8 para. 32) would 
entail a very much gr6jtter initial cost and "a much greater recurring cost of 
maintenance. And even then there would be a risk that ihrough the multipli­
cation of stations many would be lost through inability to watch over them all. 
All these considerations have been weighed iIJ 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 'l.'heodolite Surveyor will take very much longer to have the 
stations actually demarcated' and observed, but the choosing of positions 
occupies If 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 Detail 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 recordid 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 musr be entered 
on the .map (Bee S. E quadrant in Fig. VII) a.nd in the records; !Inu the whole 
must be so indexed. that any station and its ~alculations can be found in a 
moment. We must also measure the distance of each statiOJ~ from adjacent 
corners of houses 01= bridges or other permanent or reasonably durable marks. 
Ordinary wooden lamp posts or huts 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 ~ 
allowed, because if the Municipality or the Public Works Department widen or 
alter the foad or the lighting system, the station would be removed, and we 
should have to replace it at much labor and expense. Wherf there is a drain­
age or water supply system, the positions of the pipes in the ground caDDo~ be 
frequently altered, and therefore the man-holes giving access to the system may 
be regarded as fairly fixed. In the PooDa City Survey, these man-holes have 
been adopted as Theodolite stations. It is very unlikely that the Municipality 
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-would, at any time, allow bnildings to be erected acroliS these man-holes, nor would 
· they move the pipe system lightly. It is, however, quite conceiyable 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. ~n our traverse book the tie-lines and 
{when the station is not 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 
thlln any building or other detail in the city. Moreover, as already pointed out, 
any portion of this frame work whether 0. whole traverse or 0. part of one can be 
replotted OIi any other scale larger or smaller than 200 feet, not by copying or 

· enlarging from the trave~e 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 traversll map like Fig. VII and the detailed ml'asurers' 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 wiII 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 Il, 8ee Fig. XXVI. Suppose A and B are the ends of 
the leg, A being in sheet I and B in sheet Il. The meridian of 800 divides 
sheet I from sheet IJ . We know t.he co-ordinates, that is, the northings and 
custings of each point. It is wise to make a rough pencil sketch to gua.rd 
Ilgainst inadvertent blunders. We then subtract or add these co-ordinates ill 
the manner described in para. 80, to get the two sicles of the right-angled 
triangle of which AB is the hypotenuse. In the Fig. g{ is the tangent of the 
azimuth of AB. The meridian of 800 cuts AB at X; XY=(800-east c0-

ordinate of A). We want to find..A Y. Now ~~ = Tan (90:"'OAB) 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 0. north or south boundary, then the co·ordinates would be 
used in the other order: sometimes even both boundaries might be crossed at a. 
corner: the ca.lculations would be quite similar and the pencil sketch would 
proteot the computer against mistakes. He can then mark on each sheet the 
exact points at whioh the traverse leg orosses the boundary. 

50. Among other duties, the Head Surveyor must test all the tapes or chaill8 
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 0. fair output of work from his Surveyors. When they do the 
computations and fill up the final traverse book themselves, a' fair output 
is '1 stations a day. When t.he caleulations and office work are done for them 
by " computor detailed for the purpose, a fair output would be 10 stations per 
day. Eaoh Surveyor 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 advanct' or h;elping in the selection of forward stations. 

II GSO-Il • 



CHAPTER nI.· 
Detail Mapping. 

51. The detailed mapping is done upon sheets of mapping paper ruled with 
LL lines and of good quality, but not too thick and not cloth mounted (which 
makes tracing difficult). The best arrangement is to .have the sheets of the 

. same size as the Plane Table top and for this purpose thb Plane To.bles used 
in City Survey should have rather larger tops than ordino.ry. 30¥ x 24· will be 
a. useful average size. The mapping paper is not to be carried in the hand and 
rolled and unrolled on each occasion, and never folded up, but should be pinned 

'. art 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 a cloth during work as much 
dirt ~allB in the ordinary: street, ~d sh?uld be pinned down upon the board by 
drawlUg-pms placed on the vertlCal side of the board, and not on its laos. 
Pins spoil both paper and table; and clamps are better I if obtainable. -

Note on Squared Paper.-When moist, paper expap.ds; when dry, it 
shrinks, as compared with its normal size under average.ooItditions. Moreover 
rolling and unrolling, and straining on boa.rds uuevenly distorts it. Mf\chine 
made paper suffers more than hand-made. Ail our paper for C. T. S. original 
ma.ps should be of good hand-made quality (jusll at present owing to War 
oonditions this is diffioult to get). It ought also to be grey or buff, sinoe this 
tires the eye less than white. 

If 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 handled, the worse this 
will be. - We want, therefore, to know how (1) to preserve the paper in its best 
condition ~ (:3)' to test its oorrectness; (3) to remedy distortion~ when disoovered. 

(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. If the sheet is larger thaIt the 
table, do not leave it flapping about, but roll the surplus up and pill' a loop 
of tape round it at both ends. Thus it remains steady, rolled against the 
table's edge. As soon as detailed. mapping is done keep the map in a port­

. folio and never in a. rol~ or tin, &C. Caution E. O's. staff against illtreating 

. it and as soon as E. O. has finished .his. tests and enquiry, the map 
should be traced and printed aB promptly as p<>ssible. 

(2) To test the exactness of the squared paper, apply a straight 
edge (with which each office should be equipped) to the long lines and 
across diagonals as shown in Fig. xxvn and see that they ... re perfoctly 
in line, and tha.t the -full length of the diviwons aor08S the paper agrees 
withan exaot standard soale. Take a, compass and strike circles with. 
the corner of any square as centre, and 5 divisions of latitude or longitude 
as radills: These circles should pass exactly through the corners (marked 
in the Fig. with arrows) where 3 X 4 and 4 X 3 co-ordinates meet, because 
32 + 42 =52 • Any multiple of this _ series such as 15, 9, 12; 2:>, 12, 16; 
wilJ.. fulfil the same oonditions. . --. _. . 

• (3) If we find the paper 80 distorted at the time when we desire to 
tre.oe and print our map that we cannot trace from it directly, what can we 
do? The distortion over 20 divisions may amount to half a. diVision or 
even more, and worse still if at some point the map ha.s been· cracked or 
torn. Yet witbin a siz:gle square the distortion is almost ina.ppreciable, 
not exceeding 1/50th of the division or square. -No single point inside 
suoh a square can be more than 1/100rh of the square out of its proper 
place with referenoe to the boundaries of the square. Therefore, taking a 
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 jllto new square I-a, shift the 'tracing slwet very slightly 110 as 
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to make square 2-& fall as closely as possible on ol~ squa.re 2, and the~ 
tra.ce square 2. Repeat this for each square. In this way we. shall practi­
cally elimina.te the distortion and can print ftom our new trac~ng. 

. 52. The equipment of the 'Detail measurer will,' therefore, be ~ . Plane 
.. Table which must be in good order and rigid, and not warped, with level 

"nd alidade, and measuring tapes, one .lonK (66 or 100 ft.) and one short of 
about 12 to 50 ft. for taking little offsets, &c., more quickly; a long cord 
or roll of twine about 3()()' or 400 ft. in length, (360 ft. cost one rupee 
II.t present), a dozen iron rod~ with small colored cloth flags. on their 
u)l)l~r ends (in some' localities a larger number will be ~equired when 

• there is much open ground to be surveyed). Also a good pair of compasses , 
with a scale and offset-scale, hard drawing pencils, and India rubber j , 
also Ij,n' optical sqha.re a.nd a line with a lea.d plummet, and the long 
rod or po Is required for sighting over obsta.oles (see para.. 46 above). Also he 
may be given the same tripods for supporting'flagsover the stations a.S' were 
allotted to the tra.verse Surveyors. He must also have a note book for remarks 
worth preserving about disputes and difficult places, a.nd some waste pa.per for 
scribbling rough measurements a.nd details before carrying them to the map: 
he lllay desire to take' 6 or 8 offsets continuously before he plots them. The 
Phn3 Table ca.n ba a.ccurately set up over a desired spot, such as a Theodolite 
station or a point upon a traverse leg, by means of four pieces of split bamboo 
with a. fifth cross-piece like a. trestle with a string and plummet tied to the 
oross-piece (Fig XII). The whole is about 6 or 7 ft. high. This trestle can be 
very rapidly pla.ced in position so that the plummet oil the string ha.ngs exaotly 
over the required spot ILnd about an inch or two from the grgund. As soon as 
it ha.s been set in this position, the string sh,ould be shortened by about 4 ft. 

: by looping it up without disturbing its suspension point. Then the plummet 
will still hang about 4 ·ft. from the ground vertically overth.e spot selected. 
The Plane Table can then be plaoed underneath this hanging plummet an.d got 
into the position required with the station exactly under the plummet which 
will be hangi·ng IL few inohes above the Table. (The cord line and plummet is 
&Iso useful in taking certain offsets in para. 56 below.) But a careful man 
with a; good eye can get his P~ Table within an inch of the proper 'spot with­
out suoh paraphernalia. and it is not reoommended as a neoessary article of 
equipment. 

52A. Now the object of the Detail Measurer is to fill in upon the traverse 
framework all the detatIs in his block. The Theodolite Surveyor will have 
drawn on'his map sheet, according to the required scale, all the traverse stations 
and legs whioh fall upon that sheet. This will be done by their co-~dinates 
(,.eo paras. 29 and 49). The LL lines on, the Detail Measurer't1 ma.p will be 
numbered aooording to the distance in feet from the origin (S66 para. 29). 
'fhe first step for the Detail Measurer is to fill in base lines sufficient to give 
him a base along every bit of ,treet or passage-way wherever he may require to 
ti.x points. HlI.ving drawn the base lines, he will then determine the position 
with referenoe to them of every point on the' map. Sometimes the Theodolite 
Surveyor will provide him with a few branoh bases ( .• ee para. 39). • 

53. Hl}w trJ' 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 are pos~jble a.re these :- _ 

-(1) Determine the point upon the base line a.t wli.i-ch a perpendicu­
lar from the required point falls upon that line .• Then measure the 
distance along the bllse line from its nearer eqd and the length of the per­
p~ndicular. Then 'agltin lUeasure the next point in the same way by 
taking a further dist>UlOe along the base line and another offset. When 
a S\1(loession of distanoes along the base line are so numbered, we should 
remomber that it is better to write dow!} not the broken inuividual dis­
tances of e!\.Oh point along the b:tse from the last pointr but ·the entire 
unbroken distanoe of each point from the nearer end of the line. Since 
the greater the disu\Uce, the less exact the measurement will become, we 
Bhould.never carry this progressive measurement beyond the' middle peint 
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, ()f the ba.se line; but we should then go to the other end and carry on our 
meltsurements by the shorter distauce from that end. Then we mav as a 
check upon our measurements see what remaining distance is left 'in the 
middle, see. the example in Fig. XlII (1). Rectangular offsets can be ohtttin­
-ed either with a Cross Staff or an Optical Square, or when the offsl't is • 
quit" short, 8.LY le85 than 10 ft., by the Illethod of holding the end of th!; 
tltpe firmly at the point which is being melLsured and revolv iug the to.pe 
radially until we find the shortest distance £rom thl'lloint to the bltse line. 
We can call these 3 methods the Cross SttLlI, the Optical Square, and the 
Radial methods. The Cross Staff is tlie worst, because it is heavier and 
more difficult to move about, and because it cannot be s~t up firmly in 
paved streets, uuless elaborate tripod stands, &c., are used. The Optical • 
Square is fairly accurate if carefully used. The Radial method is per­
missible only for short lengths. But all the methods depllnrling upon a. 
right-angle involve three elements :-(1) a distanoe a.long the base line; 
(2) the length of the offset; and (3) the observer's estimate of the exact 
righ~ angle. Any method of determination which depenrls uponftlwer 
~lements would be safer. When the street in which suoh offsets are being 
taken is wide so that on one or other side of the bftse' all the offsets exceed 
20 or more feet, take an auxiliary Base Line [snch as L M in Fig. XIII (1)] 
para.lIel to the main base and 20 or more feet from it: 80. tha.t the offsets 
are all shorter by this distance. 

(2) Take upon the base line two' points, the distance of which from 
the enrl of the line is easily determinable, preferably taken in round figllres 
such as lengths of 40, 60, 80 feet. Marking these. points as centres, 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 Been that 
this method alse reqllires for ea.ch point the mea.surement of two distances, 
but does not require the estimILtion of a right angle, and the fixation of the 
.pivot points along the base. liru. is a simple anrl more accurate operation. 
than the determination of the foot of the perpendicular. 

Bnt. it should be noted thILt it is not accurate when the point to be 
fixed lies close to the bILse line (see E in the figure); because the point of' 
intersection of the arcs is hard to determine, and a. small error in measure­
ment of the radius makes a large error in the position of the point, see 
Fig. XII.I. 

Both the aboye methods require that the measurement should be taken 
on the groundo and then be trILnsferred to the pILper by means of a scale 
and a pair of oomplLsses, or by direct measurement with the scale. The 
most careful ml;ln may sometimes make slips in this operation. 

The next method involves no such possibility of error, see Fig. XIIr (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 mq,pped without any measurement at all, except only 
of the distance between the P. T. stations, i.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 mole accurate. than the other methods, a.s8uming the 
same skill and ca.re in its use as we must ILssume for optica.J square, Cross 
Staff, or arc-plotting work. Where the points to be observed ILre not 
shILrply defined by the corners of houses, &0., the iron rods with· little 
colored flags upon them set in the ground ILt the points required ILre most: 
convenient.. 

(4) Another method is to Bet up ILnd correctly orient the Pla.ne Table 
at IL known point. We can then measure, from the point over which the 

• stILtion marker on thI3 Table stands, the distanoe of any required point, and . . 



can theu draw a ray in tlrl£ direction with the Si~hting Rule; or when the 
point is very close we may even sight it' witi! the edge of the. sca.le an:!' 
plot off with the scale. the equivalent of the measured distance in that 
direction. In this way the interior details of narrow courtyards can be 
exactly obtained even where there is ha.rdly room to set up the Plane 
Table at more than one point. 

'Ve may call these four methods, the P~rpendicular Offset, the Arfl-inter­
section Olf8~t, the Two-8tation Plane Table, and the One-Station Plane Table 
method. \Vhen carefully dorul, there is no praotical difference in the accuracy 
()f any of them, though, theoretically the '£wo-Station Piano Table methoi 
is the most aCcurate. As already stated, the Detail Measurer must ba equally 
ready to use aIQ' of the four, and which one he will use depanis entirely upon 
tha conditions on the spot. - _ 

54. But bOOides the pointo which can,be seen from the base line, the Sur-
. veror will often find pointo which may be called blind pointo, which can only be. 
fixed from 8. base line by building up another base line behind the obstacle. Now, 
for one or two pointo only this will be extravagant and too la.borious. There 
are several ways of determining a 'blind' point a.nd plotting it without seeing. 
it from the base line. If it is the corner of any quadrilateral building, then if 
two sides have already bSflu fixed the rema.ining two can be fiKed by arc­
intersections, and this could be done even though the sides are not eX8.otly 
stmight; and once the corner has been determined, intermediate details can be 
plotted in without any difficulty, see Fig: XIV. Here the blind pointo E, F 
inviRible from the base line having been fixed by inter&ection fro'ln the points 
L, M, 'and from. L, F - [see para. 53 (2) above], the minor bends on the invisible 
side LE can be plot~d in with the scale and offset scale. When there are a 
number of blind points behind a whole row of houses, then of course it is best 
to take a base line or at any rate to fix Plane Table positions ro~d there and 
plot the leading. corners, the minor bends being plotted in with the offset-scale. 

55. We must be ca.reful 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 many 
buildings in cities are not at all r,ect&ngula.r. It might not seriously matter so _ 
fa.r as the mapping of the. individual house is concerned, but it would make 00 

lot of difference if we were misled into plotting other buildings or streets upon 
the position obtained by ~uming that the house is reotangular. In the 
Fig. XV, if the house had been rectangular we should have drawn ito sides as 
shown in dots A, B, C, E and then the little lane behind the house would have 
beon likely to be shown with wrong dimensions. 

M. Due oaution is neoessary in all offset measurements to pointo of build­
ings, &0. Walls are not always vert.ical and it is a question what particular point 
we should take. Three i1Iustrntions are given in Fig. XVI. In the first we 
should be justified in measuring from the exaot foot of 'the w'LII; in the second 
the projeelion at the foot of the wall is very likely ollly rnbbish -O.ud debris, so 
th'Lt the measurement ought to be taken from point A; while in the third acrain 
it would seem right to take it from th9 p~iut vertically below th'3 lU'l.in f<l.o~ of 
the wa.l!. No re"ar,t is eVilr h",1 in City SurvdY to upp3r storays or proje~cin'" 
baloonies or eaV<lS; the buildin'{ is plotl;e:l a~ it springs from th9 gronni_ If 
land beyond the base of the w~ bdlougs to the house owner, this will--bJ mapped 
M open spLce,;. Jjut th_e aerial projectio?-s are not evi~nce of suoh ownership. 
Even stepJ w'lIch prole)t from a. ballclmg are not m'lrb 1 as QlIltt-over, but 
open proparty. 1£ th 3 1,"11 0.1 w;lichth~y shni is re Lily. the propsrty of tha 
house ownor, then inolu:le th9m in the b:lUn~-HY lin~ of the prop Jrtv; b.lt if they 
are only an easemmt, e)c'lhld~ th~rh fro:n th3 bol1'ld1\ry lin~.\Vhen~ver we 

.. take a melo~l\rem~nt froln tha t()P of a tli\fht" of step. or frJrn 0, point, ab:JVe l' 

. gronn,l level in a w<l.lI, or alr.lH a ditJa or glltt~r, or at a pla-}e where thl 
grouud slop:n, take it inth~ m,nu ~r exhibit ,d in Fig XVI (Il). The plum!lle~ 
line held ill the hand over the b\~9 line is the -sam3 p\nmm3t line used for • 
{'fectin~ v,'rtioal masts (para. 4-;) or for setting up the Plane'L'a'lle trestle 
(para. ,)1). When an off~et hlS to ba melsured a\on~ sloping /{roun.f so th~t a 
horizont[\\ distance is re'lnired and yet tile dista.noe is not considePa'ble eno'.Igh 

B@-I. 
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• 
to make it worth while ca.!oulating the oosine by the tables (,ellplua.30) the 
&a.me method oan be adopted, holding the tape as horizontal as possible in long 
or short legs according to the degree of the slQpe, see .Fig. VL 

57. The next· question that requires consideration is what is a single pro­
party and wha.t are we to show upon our maps. Clearly, the house and its own 
compound is one property, but two difierent houses ha.ving one oommou or joint 
compound constitute three properties. Within the limits of ('ach flllgle 
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 is paved with 
stone but still open to the sky, it is not 'built-over'; while if the ground ill in 
its natural state, but is oovered oompletely by a roof, it is built over. An open 
verandah with the upper storey covering it is 'built-over' but IL pllLtform or ota 
projecting beyond the line of the roof or upper storey is open ILnd not built-over. 
In the District Munioipa.l Aot, III of 1901, Sec. 3 (7) defines buildings IL8 includ­
ing doorstep a.nd fixed platform, but this is for other objects. The building 
should of course be rea.sonlLbly/ permanent. A wedding ~andan of cloth or 
thatch is certainly not. a built-over area; neither is a temporary sun screen put 
up over a street stall or to shelter an animal from the-sun, if it is not wlLlled 
round. But where temporary ends and permanent begins is a matter as to whioh 
no rule could possibly be IlLid down; the Surveyor must look ILt the structure 
a.nd form his own opinion after making reasona.ble enquiry of the occupant. 
It !Day, perhaps, be said that the generlLl tendenoy in Indian cities is that; 
when IL temporary. struoj;ure is put up, . it is soon converted into a more 
substantial ~ne, and this in turn soon becomes practiolLlly permanent until 
Bome comple.te change. of fortune compels the owner to ILbandon it, or it 
becomes destroyed by white-ants or decay ILnd he has no· means to re-erect it. 
Therefore, the tendency should be to regard structures as permanent when there 
is real room for doubt. Huts present peculiar diffioulty. Are we to show 
them as pe»manent liuildings or not P They are usually so trlLnsient aud liable 
at any time to be removed or reconstructed that it seelDs waste of time to map. 
tliem with the same accuracy ILS solid structures. Where a plot of . ground 
whether public or privately owned is devoted to huts, the ocoupants .of which 
a.1'e not the owners of the land but pay a small rent and simply squat there on 
sufferance, then it seems better t~treat the whole plot of land ILS one property 
and simply indicate the huts by dotted squares showing the number of huts amf 
their approximate position, but 'not measured in "detail. The word "huts" 
might be printed across the whole space, ILnd one Sanad given to the owner 
for the land. Where, however, the hut owner is ILlso the owner of the land or 
its long term lessee, each such hut plot must b9 mapped and a Banad sepa­
rlLtely given, and the dimensions of the hut .correctly shown. The Munici­
{lality require to know the location of these .huts for sanitary control, but· 
usually from4iheir very nature they, are not intended to be permanent ILnd 

. would be removed at on~e, if it were desired to erect more substantia.! buildings. 

58. The law requires us to give a Banad for each "building site separately 
held:" that is not the same thing as separately owned. One man may own the 
sites of 5 or 6 houses and he may live in one house himself and let. the others 
to other people.. Clearly here each of the houses is separately held (beoause a 

. • holder' includes a tenant), ILnd 5 Sanads will be issued. ThElY will however all 
be in the name of the owner (see para. 138) and issued to him. Therefore, the 
Surveyor must map each house separately. But this applies to the ground floor' 
only. If ·the owner lives in the ground floor and !as sold orleased in perpetuity 
the upper floors, although the upper structures are different properties (for pur­

. poses of. Municipal taxation, perhaps) they are not building 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 ILle 
passages or ILlleys or streets through whioh the occupa.nts of the houses must 
pass, and which must be ppen for the public to go in and out in order to call1Lt 
ths houses.· For instance the postman or the policeman or suppliers of domestio 
provisions must be permitted to approa.ch the house by these. ways. Although 
Buch pa,sslLges 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 whichunaer the Easements Aot soon become ·publio'. 
Such private _streets,. however. large or however small, should not be 
included as part of the properties, but mapped as part. of the streets, but 
the fact that it does not appear to be publio street will be indicated by the. 

, Surveyor drawing a (dotted) line across the junction with the publio street;. 
'Of Ilourse, 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 hatchin!t~th the pencil or pen, In the 
maps traced for print,iug, this will be done more neatly. The. 6riginal maps 

'will just indica.te the building sufficiently to prevent the tmcer 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 itsel£ is a heavy line. When a property is enolosed by a wall if it is a. 
house, it is simply shown as bnilt-over,but if the enolosure is 'all bpen space 
like os. garden, ~en a second line is ruawn less heavily inside the boundary. 
Fences or hedges are marked by a single crossed line. The boundary for leguJ 
purposes of the City SlJ1I.veyis the exterior face of the enclosing wall or hedge 
of the house, ga.rden, &0. Where there is no wall but only perhaps a fence or 
a ridge, or nothing at all, to determine the boundary of an open space' a. 
single firm line will be drawn. Between· houses the wall is sometimes the 
property of one house, 80metimes common to both, and sometimes there are 
two walls touohing one another, each belonging to its oWl). house. These are 
sho. in Fig. XVfi. .... 

. . . 
59. These signs are not :made to show the thickness of the wall; A wall . 

S fee1fthiok would be a very,oonsida.rable width on a 25 feet map, but the 'double 
lines are indications of ownership' and signalise that there is a wall. Doom 
which open on to publio or private strllets. or jointly-owned spaoes are evidenoe 
of a right, and must be shown. Where a door opens only on to la.nd priva.tely 
owned by the householder as ILl0ng the line P'Q in Fig. XVII there is no parti­
oular right, ILnd he does not olaim easements against himself; therefore, suoh 
doors are not shown. Nor are any internal doors or the divisions of the house 
into rooms, nor do we show any windows orbaIconies. It is true that these 
~onstitute easements, but they are. not ea.sements UpOll the ground level, and they 
are not ordinarily shown in City Survey. But it is entirely unneoessaryto 
measure the preoise position of the'door in the wall or its width. Muoh labour 
might be so wasted. All that we require to know is that a door does give aocess 
to the house on that aide. Therefore; the Surveyor should measure the full 
length of the sm:e of the house and plot that, and then should plaoe the si~ 
indicating a door at its approximate positidn in· the side by eye-measurement . 

. Wh~n the whole side or a great part of the side of the house is an open, but 
roofed over, verandah or platform from whioh aooess is had to the street or 
open spaoe at ~lmost any point, the whole side of the house will be marked 
with the symbol for a door; but when the side consists of a platform or' 'otla' 
open to the sky, it is suffioient to show that open spaoe, beoause the house owner 
can plainly have access to the open spaoe from his house, and from the open 
spaCI) inoluded in this property it is obvious that there must be further· acoess 
to the next open spaoe beyond if it is not walled in. We follow the slLme prinoi­
pIes in the case of steps, though here we shall indioolie by measurement the 
extent to whioh the steps projeot into the street, as this is often an important 
souroe of dispute .. Figure XVH shows houses with ordinary doors opening on 
to streets and on to open spaces and with open verandahs and roofed verandahs 
gi'l(ing aooess to street with steps which are onlyeasements, and steps whioh are 
privately owned and an exter~al !light of stairs real)~ing to the upp~r floor, and 

. houees of I, 2, and S etoreys (mdioated by Roman numerals), and With common 
walls, double walls, and walls singly owned,' and walled and unwalled open 
spaces and open spaces distinguished from Quilt-over spaces within the same 
property. ' . 

. 60. In addition to these details, the Surveyors may be also instruoted to 
mark wells, privies and tanks in private land, publio lamp posts, water hydrants . 
tr~m~ys, ~st. boxes, &0., &0., as ma~ be necessary in each pa.rticular survey: 
Within the limits of a property all built-over structures will be exaotly shown, 
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but Open pavements, paths or pa.tches of oultivation or garden and flower beds 
or paving around wells and. the like will not be measured or tna.pped. Dut any 
tomb or arohiteotural or historical remains or anything of that 80rt whioh the 
Surveyor notices, he should map, and if in doubt, will ask for instruotions. 

· 61. what is the SurvQ¥or to do when he comes"to a disputed space or a. 
plot of la:nd for whiQ~ nobod, ca.n give .him any infor~a.tio~ or expla.in how the 
bounda.l'Ies run? It IS not his duty to Judge and decide disputes. But if A 
and B point out different bounda.ries, he should mark out and map the boundary 
as shown by each of them, and. should write a 1Iide note saying .. Boundary 
claimed by A, " " Boundary ola.imed by B, " and if he puts a mark to attraot 
attention, it is quite oertain that the E. O. will not overlook it. When he oan­
not deoide if a street is private or not, or is a street at all, he will map it 
aooording to his judgment· with a note either written ia the map or in his 
pooket book, whioh will be sent in the form of a statement of doubtful points 
with the finished map to the E. O. indioating the nature of the doubt. .If nO 
information could be obtained at a.ll, he must leave the space undefined, but 
sketch pencil dots across somewhere about where he 1ihinks the division goes. 

· E. 0 will then enquire and if he finds there is no boundary, he will either lay down 
some arbitrary boundary or wm absorb the space in the adjacent. property or 
open spaoe. When he comes to the bounda.ry whioh 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 whiclw;!. street or I1tilway 
or somethit9g like that continues. No properties beyond the boundary will be 
mapped in detail. In addition to this boundary there will also probably be the 
origirial old boundary of the Gaothan, dividing it from the fields whioh originally 
were treated as agrioultural by the Revenue Survey ; this boundary also will be 
marked wherever it is ascertainable. There are sometimes points at whioh 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 importanoe, 

· E. O. will endeavour to fix it with more preoision. 'If several Revenue 
villages come within the C. T. S. area, the boundary between these villages will 

, also be indioated by a distinctive line. Frequently this sort of boundary will 
· be found to run right through the middle of. houses. When the City Survey 
area uI1av'oidably 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 (whioh 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 Su~vey Area.." It is -very likely that 
such areas will in fu~ be built over. But if so, they will probably first be 
laid out in proper streets and roads, the area of which becomes publio read. 
and the boundaries of the building sites which the Collector sanctions are 
likely to be quite different from the crooked and irregular bounda.ries of 
agricultural plots. .lt is, therefore, entirely a waste of time to map such 
boundarie.s until the area has been laid out. But in those places where 

- maps of agricultural holdings under the Record of Rights Act have not 
been prepared, here itis desirable that the City Surveyor should fill in .these 
details, and instead of charging for Sallllds,' 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 seotion. Even so these maps will 
Dot rank as C. T. S. maps, but the boundaries . may be useful for development 
purposes in the absence of any other satisfactory cadastral map: and will pro­
bably rank as boundaries previously fixed for the purpose of Section p9,. 
clause 2, L. R. C. ' 

62. We cannot map the whole city in detail on a single sheet. It is, 
therefore, necessary to decide how to divide the sheets. ']'here are two met 'hods 
which have hitherto been followed, whioh may be called the • Square' 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 8iz~J making 
the divisicns 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 

. . r 
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work out the niost suitable size an:! shape. If the city is much longer North to 
Bouth·tllan East to West, then we might make the sheet 36 inches North to 
South and 24 inches East to West. If we find that the wh6le city would be con­
taiuei by 5 sheets 24 inches wide, than alsowe coldd choose 4, sheets 30 inches 
wide. We nead not be worried by, the faCt that the LL lines cut through important 
buildings or streets"; an~ also we shall know thaJi the gross area covered by 
~ach Hhect is calculable with instantaneous facility, since the number of 1 inch 
squares is known. But the disadvantage of this method is that it adopts sheet 
boundaries which cut throufi.h buildings and which often go across principal 
streets in an awkward diagonal way. And whenever there is need of inspecting 
buildings near the boundltry of the sheet we should be obliged to take both 
Jlheets. This ditliculty would become much greater when we got close to the 
corner of the sheet. By trying ,this method in Bombay City it was sometimes 

. lound that portions of the same house came into 4 different sheets. The grave 
incon venience ()f this is obvious. 

64. '!'be' Traverse' Method is to take one or more whole traverses, i.II., 
1!econdary 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 
lItations o.nd legs are drawn o.nd form the boundary of the deto.il mapping.· This 
method it will be seen does n9t enable one to economise in map sheets. It 
probably requires 50 per cent. 'more sheets than the Square Method, since each 
lIheet will not be filled to its margin but will leave substantial blank spaces out­
Bi~ the traverses. But the chief defeot is that since we are obliged to lay the 
legs of our traverses down the streets; every principal street is diWded by a sheet 
'boundary, ,and here too we should require two maps whenever we have to deal 
with any question involving the houses pn both )!ides of the street, such as road 
widening, enoroaohments, and so on. It is true that we can meet this difficulty 
when we oome to the traoing stage by oopying the other side of the street from 
the other map. We may, therefore, say that there is. not muoh to choose 
between the Square Method' alld the Traverse Method', exoept only in the 
matter of paper which after all is not very important. But' since the sheets ue 
'finally to be all united into a general map, the reduotion in number of sheets, 
&nd the ex:treme facility of joining along the LL lilies is much to the advantage 
of the Square Method. ' 

.. 65. But another considoration must not be neglected. After finishing oui 
Deto.il Survey we want to number the houses in the city. This numbering is 
for public use a§ well as.lor the mere Fiscal and Legal purposes of our Property 
Register. It is very desirable that the numbering should be useful for the Post 
Oflj.ce, the Municipality, the Census, the Police, and various other interests, aml 
for the public generally. Now for public and Posta:t'purposes it is highly in­
convenient to have the houses and shops on opposite sides of the same street 
differently numbered.- The bumbering 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 streets. 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 80S 
an inner private street. Therefore in numbering, we must follow the streets and 
we must carefully notice upon which street the front 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 thl'ough 
several sheets at least. Usually we shall divide the city into sections sueh as 
the Camp, the Railway Quarter, the Fort, the ShanwarPeth, &nd 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 
originm sheets are finished to lay them together on the floor and first detacmine 

. the boundary between, say, .the' Fort and the Bazaar, and draw that with blue 
pencil running &.long the backs or houses, and not down the centre of the big 
streets Having drawn the periphery of the Fort, we then proceed to number 
the hOllses throughout its extent in due .sequence, not with a fresh number for 



each street, but if there 'are 850 properties in.. the Fort area,theu' we start from 
No. 1 up to 850, 80 that the houses in WiIliI1gdon Strpet run, let us Bay, from 
431 to 476, and then 477 is the first house in an 8dj~nt 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. It will be seen that we have arrived at the independent conclusion that 
the numbering cannot and ought not strictly to follow the nlapping 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 80 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 
aides (say East and South) a margin of 2 inches extra, i.e., suppose we want to­
hav,e a map 24' X' 30' we should actually take 26' x 32' 80 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 squa.re. Now the Detail Surveyor, when he 
comes nea.r the boundary of his sheet, will find that some hou8es commence 
inside his. boundary, but run beyond. On the 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 wiJ.l be a very few which will again go beyond. that: i.e., on the 
scale of 25 ft., those intersected properties which stretch more than 50 it. 
beyond the b01¥ldaryof the sheet. As to these, he will take instructions whether­
(1) he should go still farthe!: 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 them to the 
next sheet surveyor, or- (3) whether he should carry them to a suitable dividing 
point ouly. At any rate, there will be very Jew }/.Ouses or properties [only 
those of class (3)] divided by the sheet boundary and none which are cut into. 
3 or 4 pieces a.t the cOrners of the sheet. It will' be found that some principal 
streets still fall :pa.rtly in one sheet and partly in another, they ",ill be divided 
transversely and not longitudinally as in the Traverse Method. There is nC) 
device by which a city ilaD. be divided without some such inconvenience. 
There will be some instances in which it will be desirable in the printed maps t,() 
shift thebounda.ry of the sheet 3 or 4 inches to the east or to the north or other­
wise, so that the whole oCan important street may fall into one sheet. W'hen 
all the original she8ts have been finished and before tracing begips, a. scrutiny of 

. this sort should be applied to them a.ll in order to see whether any alteration in 
the boundary will give more convenient divisions. If it is found that it win be 
1\0, 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 and a part from. another,' because we 
aJways have the LL lines as an infallible guide in joining. 

67. On the East and South border of sheet A (see Fig. XVllI) the Surveyor 
'Win, therefore, carry on and complete the few houses which run beyond, the 
boundary. The Snrveyor 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
ont the sheets, the East and South bounda.ries take precedence over the 

, West and N~rth of the adjacent sheet. For further details Bee Fig. XVIII. 

68. Let us next consider the question how many of his mea.~urementil or 
workinz method! should the Detail Surveyor show on his origina.l sheete. This 
is intimately connected with the qnestioII of tests and area calculations, and 
Sauads. In order to test this ","ork, is it eavential that the actual Jl'pgth 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 meaSl1rements of all the sides of each· 
house aR well 8.S the. offsets separately' in a rough 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 uot uow consider, but it enabled us 

• 
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to write in the Sanads the dimensions of each side of each property. Bu~ we 
now propose to give as the Sanad maps portions of the printed maps cut QIlIi 
snd affixed to the Sanad Form. Plainly this will prevent any discrepancy or 
error of copying, and since we shall print the scale upon the Sanad, any person 
who knows how to use a scale can apply it to the Sanad map and ascertain the 
dimensions within 6 inches .. But this does nob entirely satisfy illiteratsl pr un­
instructed persons, and when we are able to do so, it will be advantageous·to 
write on the San ad Map some of the ma.in 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 lengtJis at 
all. The Testing Officer is not likely to get the same measurement as the 
Surveyor, bnt a difference from 1 to 3 inches is to be expectM. But this differ­
ence will be too small to be deteoted on the. detail map. Therefore if the measure­
weJ;lt taken by the Testing Officer when applied by scale to the plotted map does _ 
not give a perceptible difference, the work is quite sufficiently aeourate .• There­
fore, for the purpose of test there is no need of writing any measurements down; 
but to lI.86ist 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 houses or other boundaries of 
properties wben he actually mea.sures them·, and also the lengths of some of the 
leading offsets and such dimensions as the width of steps or gutters which are 
likely to be disputed and where it is not easy to plot with so great accuracy as 
mib~t 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. But it is most important that the map should not be crowded np with • 
superfluous figures. Certainly not more than 2 or 3 figures for each ordinary 
J'roperty showd be written down. In area calowation (para. 78) it will save 
inuoh time if the sides of some of the rectangles are so recorded.· The soale 

,will be needed only for the remainder. The working lines such as the oompass 
aros and P. T. rays and offsets should be oleaned off almost 80S soon 80S they 
have been drawn, and the point required has been fixed. When the day's work 
has been finished, those parts of it whioh are sufficiently complete should be inked 
and the dimensions which it is desired to preserve should be inked, and other 
pencil marks and unnecessary partiolliars showd be cleaned off with the rubber. 
This inking must alwaj'l be done with good waterproof ink, whether it be 
black or red. '. 

70. Tq.e method of testing will be Iio 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-oheck some of the offsets or rays lately taken. He will measure the ~ 
sides of houses and see that they agree with the plotted dimensions. If the 
base line has been taken up, he can relay it and check some leadlng offsets, but 
ordinarily he should not waste time in this way, but showd test the work w)lloh 
i~ just going on, ~o that there will be no necessity to go back Iio other streets. 
Not only showd 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 ju~ent in distinguishing open 
fr~m built-over spaces and tlJat he is, keeping notes of disputes and doubtful 
powts for E. O. to settle. Also he showd see that what appear to be private 
streets or publio streets are not being measured or mapped as private property 
ouupied by individuals. The Testing Officer shonld then sign the sheet and put 
the elute and fact tha.t he has tested it. .There showd be 3 or 4 test endorse­
mt:nts on each sheet before it is fiJ;tished. 

. .~ . 
. 71. It has been laid down that we must be able to distingnish with certainty 
In a C. T. S. map any distance exceeding 6 inches. Therefore, we cannot adop1; 
& sma.ller scale than 50 ft. to the inch; because that would make 6 inches only 
l/lOOth PRJ"t of an inch which is almost too small to be drawn. The scale we 
should use must lie between 40 and 20 it. to the inch. . Indeed, 25 ft. is a very fair 
~~le for the minute internal details of our oities. 40 ft. was used in Bombay 
City w~e~. 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, suoh as Dhulia, 
3~ 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 po.rts. With 80 
scale of 25 ft, one square contains 625 sq. ft., eo that 70 s,!uares go to the aore 
(43,560 sq. ft). At 40 ft. we get' 1,~OO .. ~. Jt. to 'the square and about 
27 sql!ares to the acre. But we cannot prescnbe .1Ij nxed number of s,!uares 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 b'l the 
number of squares they contain, we get what may be _ oalled the I factor 0 den­
sity.' ; 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 a proper output for the Surveyors i~ to fix a slidillg' scale (such aR is 
given in the margin: though we have not yet got enough data. to lay down the 
______ --=--," __ ---:-___ scale with confidenoe) of squares dem:easing 
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should state in his diary the number of 
squares and the number of separate proper­
ties mapped. We should not consider the 
output of one day by itself, since sometimes 
almost the whole day may be occupied in 
laying base lines or IIUCh. work as prepares 
for the next day's mapping, but we must 
oonsider the figures for the month of ab~ut 
24 or 25 working days. When a property 
covers a lal'ge area it takes longprto mea­
sure than a small property, but it does not 
take twice as long as two properties in 
the same area, nor four times as 1001g as 
four properties. Therefore the reduction 
in the output of squares will not be in 
strict proportion to the increase of density. 
In Bombay City for the. whole of the 
Surv.ey, 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 12,545 acres, but the generp.l denRity was 
not high. The Surveyors were of the class of village officers, but brought 
from Northern India. "The scale for anyone place should be fixed,and adjusted 
from time to time with S. L. R.'s approval by the officer in charge, so that 
slack work may. be noted and good output should always be rewarded by a. 
bonus when the scale i_B exceeded. At 25' scale, 5 properties (16 squares) wi~h 
a. densili,y of '33 (a,nd more or less according to the sliding scale), and a bonus of 
4 annas-lor each property in excess of this standard is being now tried. Such 

,difficulties as heavy traffic 8.I).d argumentative householders a.nd much internal 
measurement and sloping ground must be allowed for by slight reductions, and 
contrary conditions by slight enhancements. . 

72. The system prescribed in th"is Manual require~ practically"no recess or 
office work for thee Surveyors. Their work can go on all the year. During 
heavy rain or excessive heat, a. greater pl,'oportion of office work must be found 
for them, and leave-casual or privilege or otherwise-sho~ld be given in the 
hottest months or in the height of the monaoon. 'Writing' np Registers, area. 
calculations in arrear, inserting names of streets and buildings, or the tracing 

.of finished 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 ea,rly 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 seaRon ; and 
then again field work till sunset. W~ working out of doors, the 'fable on 
which the map is mounted should stanil in the shade wheu possible, and when 
the sun is hot a large umbrella should be provided. • 

73. Lab(mr.-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 Cb.a.in and Cross Staff and bamboos are used as the implements, 80 large 

~ . . . 
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number of men are needed. EverJ bamboo must be separately held up, ai'ld a. 
chain is heavier than a tape. But with the equipment described in this M~u~,· 
Theodolite flags stand by themselves in tripods; flags mar~ng property lImIts 
are' rlriven into the groWld and stand alone; the tape requires only one man or 
boy at the othilr end. A man to fa.rrithe r~heodolite or the Plane Table and map 
~nd another to cllrry rodlf" ah!l atrIer eqUIpment ought to be enough labour for 
any 8urveyor. For such trifles as holding the end of a tape or string, often 
bystanders or householders can 00 found in the .treet, quite willing to help., 
Such assistallce should be -encburaged, as the people must understand that the 
less ·the operations .cost the less ·survey fees will be levied. It is always desi.ra­
ble that each Surveyor should have one permanent labourer or peon workmg· 
always with him 0)1 a monthly wage, who can learn his methods and require­
ments, and SQ. save much of the time and trouble involved if men are constantly. 
changed. 

74 Entrance-into houses.-The law is contained in Sec. 200 L. R. C. and 
requires that a notice 1!hould be served not lel!s than 7 days before entry, an4 
that due regard should be paid to social and religious prejudices. After suoh 
notice and provided such regard is paid (i.e., by not insisting upon the entry 
of u. man of low caste into the kitchen or God-room of a higher Cu.ste, u.nd so on) 
then any resisten<le .to such entry benomes a punishable·olIence .. Small printed 
notices should be. prepared intimating that it may be neoessary to enter the 
house to which it is affixed for the purposes of the City Survey on or after a 
da~e not less than 7 days ahead. Such notices can be affixed to the doors' or 
walls, which wiU constitute sufficient service, unless the occupants of the house 
accept delivery; see Seo. 191. Ord1narily, no unreasonable objeotions are 
raised by the people, but where obstruotion is anticipated, as for instance where 

, Parda is striotly observed, there may be .some difficulty, and the· notices must 
be oal'llfully served. . 

75. In What circumstances is entry neoessary? In many old surveys, a 
very ~objectionable practice was followed under which the Measurers entered into 
every house in order to take its internal dim!msions, on the plea that unless 
they did so they could not determine whether or not there was a small bend 
in the ihner 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. XIX. All the external measure­
ments of houses A, B, C, D having been taken, it might be ass,umed that the 
point 0 where the four meet can be determined by simply drawing straight 
lines acro~s. but actually the internal arrangement ma.y be as shown in the 
second part (b). Here obviously thi~ could only be determined by entering 
one of the four houses and examining the length of the central wall. In taking 
such a measurement inter~alJy, the Measurer must remember that the 
approximate thiclmess 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 distanoe· NO 

· in the houses A or B if there were a oross wall as shown .. ,. But the Measurer 
should find one 'Of the four houses which it is convenient to enter, and where 
the measurement oan be satisfactorily taken. When determined in anyone 
houSt', that is enough for the .four. It is generally ~ufficient to judge by the 

· eye, looking in through the open doors, whether the '\talls internally run 
straight; also ·oocupants may be asked, but when no satisfactory information, 

·can begot and when the straightness is not obvious or when on looking into house 
C i~ is plain that there is a substantial bend in the wall between 0 and R, 
then entrY'must be made, and this boundary must be examined and plotted 
from the inside. Of trifling discrepanoies of only a foot or so like OR in Fig (a) 

· it will be best to take no notice. OCten they are due only to the care­
lessness and .inacouracy, of building operations. Many internal walls are not 
absolutely straight, but this ~s acoidental and not intentional. When however 

~ ~he ~f~eren('C is important,. there is no way of avoiding a certain amonnt of 
, lllqulsltive IlntrQlloo. In the seoond figure it is 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 roctan.'(les. AlIo,,;ng for the thickness 
if the walls, it will usually be sutlicient to measure one house of the set. 

76. . A device that is possible in some towns (e.g., in Bagalkot it was Olll­

ployed) is to go upon the fiat roof oy means of a ladder and thfn mellsure the 
lengths of these interllal walls from above where there are 110 obstlWles or furni­
~ure Wllen these .me~8urel~lentB have been take.n an.d plott.ed (carefully exclml­
mg eaves and proJectIOns) It must also be enqUlred m such cases which of the 
walls are coml1lon to the two Iiouses and which of them are the separate property 
of one house only In Ranibennnr houses were even found which had no external 
walls at all, but were entirely buried !Lnd enclosed in other houRl's throll,yh 
which the only access was obtained. See a.lso 322' and 3:13 in Fi"'. XX(~).· 
In such cases of course it would then be indispensable for the :\1~a8ur('r to 
enter and take measurements inside the block until he had Sllcc{)ssfully plotted 
the buried house. Internal measurements need xmt be written on the Dlftp, 

except in the cases where they have disclosed important irrl'gulu.ritil's of 
shape. The plotting itself gives the diml'nsions adequately, and a good pitinwr 
would scorn to be required to write" This is a cow" under his picture of the 
animal. '. • 

Fig. XX(a) is a reproduction of part of tbe map of Shikarpur City. In 
this city, the ..density of buildings seems to be greater thTi'n anywhere elso. 
Not only is about 90 per cent. of the totltl area built over but mo.ny housos are 
so deeply buried among other houses that. it is quite impossible to plot them 
wi\hout iuternal measurement, allowing also for the. thickness of the walls, 
which is apt to vary even along the side of a sin~le hollse. Not only is the 
ground floor denAe,1,Y crowded, but in many placcs 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 iR an ea.!e­
ment; 'Which should be. noted 8S belonging to the upper house. 'rhe points 
marked A. in the Figure could never have been plotted correctly without 
internal measurement. In such circumstances, of course. land values are very 
high on account of the excessi¥e 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 to 
illustrate what City Survey sometimes has to face. • . 

77. 'When the field work has been oompleted for a part ofa sheet and it has 
been inked up with water proof ink, the next business is to take out the areas 
and then to number the properties. In the first phwe, the running nnmber for 
the sheet should be given in any order the Measurer chooses to adopt, tllking 
cafe that houses which are not to be ma,pped in his sheet (vide para. IjG) are left 
to be numbered in ihe other sheet: if they are divided for mapping then they 
~hould be numbered in the sheet which contains the greater part. 

78. .A~eas.-'l'he area of an individuarplot i~ quit:e easy to o?tain. ~ gr~a t 
number of CIty plots are rectangular or rectangulitr With sorne s!lght projectIOn 
on one or more sides. Here the rectangle call be measured rapully and exactly 
'wiLh an ordinary scale applied to ils sides; and when there is a proj.ection 
(which is also commonly rectangular) that also cun be measured dlTently 
without difficulty. When the plot is not reotangular, we must then use the 
scale and offset scale. The offset scale is AO constructed that it can readily. 
be moved up an;{ down the face of the prinoipal seale and 80 enahle na rapidly 
to -measure a diagollal with the main scale apd its offset with the small scalo, 
without being obliged to rule the base line or offsets on the paper, see Fig: XXI. 
'With a little practice with these instruments areas call' be .taken out Just as 
quickly as with the area square. and with greater accuracy. '\\ hen, therefor~e 
call divide our property into more or les)! perfect rectangles we should scalc tholr 
sides and write down the product as the art)a, adding projections, &c •. When 
the plot is not rectangnlar, then divide it into as lll!l~y irregular qllaunlatAerals 
and triangles as necessary, and then measure the dHtg~)lla! aDd olI~ds of each 
quadrilateral and the base and vertical· height of eadi trmngle WIth the two 
Bcales. . . 

The areas of large irregulal plots and open sraces ca~ bestb.e obt-ained by 
the area-square, as now speciaJly printed at the Photo~lllcO oilice. A test o£ 

• 
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the relative sPeed and efficienoy of the three methods of area calculation of 
niious 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
tain~ by offsets was most accurate j the difference ~etween. it and tl:!..e area­
square calculation was too small to be worth the sacnfice of time. Are\-comb 
is less accurate. ' 

No. 01 plalllloled.. 
A,erase No. 01 ploll aalclllaW 

,..hour . 

• 1- Square. Comb. OI!oeII. 

N. D.l51 ... lOt 8 St 
O~D J33 15 ]0 6i ,. 

s. D. 1311 20} 20 3t 
• 

The offset work must have been done very slowly and clumsily; quick and 
practised workers would not -require nearly 15 to 20 miil.utes for an average 

, plot. Simple recta.ngular plots would take only a few mmutea each. For a 
, Suneyor calculating his own areas daily, it does not require t hour extra. 

ThuI we obtain the area. of each occupied plot (see 'sample in Fig. XXI). 
n 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 0: the offset scale and add them all up, but since we have ca.IouJa.ted the 
area of each plot and there must be minor errors of a. few square feet in almost 
every plot, it is no use trying to take out the public and private street areas for 
the whole 8ity 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 total area of occupied or 
enolosed p~opertie8 on that sheet. Then since we know the 'number of square 
inches on the sheet, we know its total 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 ocoupied and enclosed 
properties, the remainder must be the total area of streets and open spaces. 
Some of the more important open spaces may be eeparately extracted and 
added; and since private streets are separated from the ,ma.in roads tb.a area of 
private street may be found separately from the area of public street. 

79. When we have a.dded up the results of all the sheets we get the gross 
area of the whole city. And then to avoid serious errorll we may independently 
find out the area of the whole city in this way:-We made the Great Traverse 
1U0re 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 wa.s then plotted on a map at 200 ft. Now, we can 
without difficulty find the areas of the portions of the C T. S. area which run 
outside the Great Traverse and the blank areas where the Great Traverse is 
outside the C. T. S. boundary, and by adding or subtracting these areas to the 
area contained within the Great Traverse we get the" gross area within the 
C.' T. S. limits." All that we then require is to know the area within the 
Great Traverse.' 

~. Now.it ill quite easy to find the area, enclosed by any traverse when 
once Ita co-ordin&tI;s ha.ve been worked out. Take the simple illustraoon of the 
traverse.A BC D I~ Fig. XXII. Draw the meridian OPQR, the zero North­
South hne from .which the East-Wsst ordinates of ABCD are measured. From 
ABC and D draw the perpendiculars to the meridian at OPRQ. Now it is clea.t 
that the area enolosed by ABCD oonsists of the two quadrilaterals OABP, PBCR, 
less the other two quadrilaterals RCDQ, QDAO. We may speak of these 
.. the quadrilaterals upon AB, BC, CD and DA. It will be observed that we , 
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add together the areas upon the two traverse legs which run from North to • 
South (i.e., AB, BC) and then Buqtract those \vhich run the other way (i.e., CD, 
DA). It only remains to consider how we get the area. of the quadrillloteral upon 
the traverse leg AB. Plainly this is got by multiplying OP by the meal1 
betwee!l OA and PB, or we may 8I\y t (OA+ PB). But OP is the difference be­
tween the south co-ordina.te of A and the south co-ordinate of B j while OA is the 
east co-ordinate of A and PB is the east co-ordinate of B .. If, therefore,we a,dd 
to the Traverse Book form, p. 8;three more columns (1) for the difference between 
the north-south 90-ordinates at the extremities of each leg, (2) for half tilt, sum of 
their east-west co-ordinates, we can then in a. 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 a,re to be added, or the south legs, "plus", while the others 
or north-going legs &re called" minus", then the algebraic sum of these areas 
gives us the exact mathematical area included within the traverse ABeD. 
Now this. is equally true if thetra,verse has 50 legs. The f~rmula is :--Let ~ 
be the ~:: co-ordinate of' a ,station, and:~ the ~-:: 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 t (N - N') (E + E), and will be positive 
or negative according to the signs of these quantities; the aggregu.te algebraio 
sum of the areas is the area of the whole Traverse. 

81. Having ascertained the gross area and the area as made up in detail bit 
by bit from the sheets, we can then compare the two without expecting exact 
agreement, but expecting an agreement within such percentage as will show 
that we have nob made grave errors in the calculation. The groSB area within 

• C. T. S. limits should be carefully preserved, a.s it is very likely to differ froIn 
that previously obtained in the cadastral surveys, and should be substituted 
for it in the Land Records. We have also gOIi the individual area of each 

. property. ' 

1:12. The next step will be to make a list of all the properties in each sheet, 
in the rough order of the running numbers which have been given by the 
Measurer: indeed the Measurer should be required to write up, the first four 
columns of the Enquiry Register. 'l'hese cblumns are :- • , 

1 Current or Chalta No. in the sheet. 

2 Old Municipal or Street or Revenue No., if any. 

a. 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 olearly that the Measurer is in no way to "ttellll)!; 
to do the duty of the Enquiry Officer. If there is any dispute, he will m'ake no 
attempt to decide it but will simply enter it as "Di~puted," 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 COllies 
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 whom the papers will th~n be 
handed over. If the Surveyor has noted down any disputes as to bcundanea.or 
the like (see para. 61 arove), these will be specially referred to in the EnqUIry 
Registel," so far as he has prepared it, and rough notes may then be destroyed. 
E. O. may very likely find that the boundary is not as laid down ~y the 

. Measurer. Then of course he will correct it and this will involve correctIOn of 
the area. In fact, eomeproperties which were originally put down as .separate 
may now be joined to others, and undivided properties may be divided wto two 
or more parts. All this would be first corrected upon the original map by a 
Surveyo~ who will work with the E. O. 



·CHAPTER. IV. -

Nwmbmng. 

84. 'the problem of numbering has already 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 thro\lgh large blocks or wards in the city is a· sort of 
work of art as to which rules oannot exactly be laid down. We must ·remember 
that when once a 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 same houses, still 
the importaut 1;hing is that when once a 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 purposee the City Survey_ 
numbering, and of course this involves the supposition that the City Survey 
-numbering will be intelligently done and will s!Ltisfy most people 

, 
85. Now for any purpose Whatever, numbering like this iano use:-, 6, 2 

17,1,5,9. We must have numerical sequence. Now, let us suppose properties 
numbered as in Fig.-XXIII •. No. 17 is a large undivided property. Between 18-
and 19 there oomes a block 6f unoocupied 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 unocoupied 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, 
suoh as 240 to the second part: and in the unoccupied land if we give new 
numbers to eaoh plot as it is given out in the order of granting them, !Lnd then 
we do the sttme 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 a 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 reblLined with 
the addition of letters or figures like 17(1), 17(2), cJr 17(a), 17(b). If these 
again are subdivided, then 17(a) must be split into 17(a-1), 17(a-2). (2) All 
unoccupied spaces m\Ist be given numbers, there is always a likelihood.f their 
being here~fter used for building. (3) Revenue Survey numbers though not 
now built upon but stsnding amongst the series of City Survey properties where 
it is probable they will afterwards be built over, must be given a provisional No. 
to be brought into use hereafter when building takes place and when the 
land qonsequently falls under the City Survey and comes UpOIJ. the Enquiry and 
Property Register. Therefore, the series of nmilbers as we first wrote it down 
WIIS not correct, but should be as shown in the second line in Fig. XXIII. 

86. The sole oijjeot is to get a single system of nUlllbering for all purposes. 
A caHe has just been s~en in which it is reported t1l1lt o",ing to two or three systems' 
of numbering in a certain town It great deal of the time of the M unie-ipa! and 
City Hurvey stltff is occupied in this way :-when any application about permission 
t~ buil~ or rebuild, &0., if received, it is first necessary to find the applicant and let 
hun pomt out the eXllct space reftllTed to before it can with certainty be identi­
fied with auy of the City Survey Numbers. This metlns something' like half a 
dIIY'S .work wtlsted in every case. If the Mu'nicipulity has already got a series 
of aSSIgned .Numbl'rs which is good enough not to justify the trouble and 
explln~e ~I\volved in the sub~titution of a. new series, then by all means lWeept 
t.he t'xI"ting Numbers; partICularly when enamelled plates have been pro\·ided 
or Numbers painted upon, plates have been al~ady attnched to the housee: 
But if the Municiptll numbering ean hp demoulItmted to- be entirely unintel­
ligible u!ld i~llpru.etical, th~re i~ no nitt'l·nati\'c to a new system. When good 
Dumbenng 19 I!O nceepted It wIll,become the. C. 1'. S. numbering. 

B 6:.0-8" 
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87. Municipalities sometimes diVide oni property for taxation purposes&nto 
subsections; the City Survey sometimes gives two or three Numbers to a 
property.which the Municipality treat &s one; sometimes the City Surv@y num­
bers oI1en spaces or Government spaces, &c., which do not.figure in the Munioi· 
pal series at all .• We IDlty adapt a series of Munioipal Numbers for City 
Survey pnrposes, thus:- . ' . 

M/ml. O. T. 8. 
17 17 
18. IS-A, 18-B, 18-C. 
19 19 . 
20 20 

21 
22 
23 

20·A 
2()'B 

J 21-23. 

Here the Municipal ~o. 18 covers three C. T. S. Numbers'; while after the 
Municipal No. 20 there come two plots. whioh the Municipality has not 
numbered; and then the three properties 21,22, and 23 which are. one for C. T. S. 
purposes. Yet as shown above, it is possible to adapt the Municipal series and 
.use it for our City Survey maps. 



CHAPTER V •. 

Enquiry. 

N.B . ...Jln hia Mem/). No. i79Sof ill·IO·I?, ,he BJtDlm'JrlnC8r of Lapl MaiN writes :-"A veryoursoryr8View 
of lugal pr~clptes ii m,,)fa ap~ t.q.. ~ mi:lleJo ,Iin; than to hI! of 63rvice This chapter cannot be eorreotad wit.h any 
3'jYnt .;e, l)Juo lot It. rll t'Nal U»lutro .. I.lOa.. .If a r"lia.o!e and Distil) treat.ise on the aubjoots dJ~lt "ltD. Were to be 
prepued. it woold probAbly be too lellg~hy for inollliioD in ,he Manual, aad iD. an1 00188 8Ow,id8l'otbla mu d 
loilltue "'ouli be ttlqllirud for i&8 preparation." . 

.... Tbil chapter bat. in deforence to that opinion besn much C\U'taUec1. It must be very diRtinctly underttopd 
.~t to "/N ",.,. tI"t/ .,..,rl h, (J-')"'f'lIrrH.', m', a', l$ol'6" ... d by,..y ojli .. io,. lwI'll;.. It is a. liort of." unginq shot." 
When ,he wor,tt. OlfOft havo boen puint.ed out and tIOm9 of 'he moot point.! decided, we can bave a fnbh eiitioD with 
". lower pcroont.-,ge of error. Perba~3 60mo day the R. L. A.. will, be able to give us am adeqoa.te I!l0no~a.ph; maan· 
",hilt) tbe E. O. mUlt tu.ve eomll gUldanoe. Toe preeont OOJlectlOD of moslo of t,ne known rulings and ordors of 
Government and "ne COllrta cannot fail to be of some use to him. He can at any r"te look up the orlginlll autborities 
.od interpret tho law according to hia OWD judgment. Hitherto hehaa had no oom:pilatioo or guide whatever to t.h_ 
orden IOld. deeiaiooa.· -

With tbh foraworl tb, followin~ outliu, of the IU'>jeat is pl'8Sented. : Jitt1.8 more tban rcfo:!renees ~ the law 
i&eelf and to Court ani Government luliugo ba.V8 been retained, 1D order to provide an E. O. without apoc.ial judicial 
... .-ining With !WJllJ glJlda to tile liter .. tllr~ of the qu/,Utiona h3 is certa~ to encounter. 

'rh is is the opantiotl which ths whole City Survey siIbserv99; the 
due a~oerhininl ani recording of titles not only for fisoal but for legal protec­
tion and for the con5rmation of all existing good titles. 

83. The object of the enquiry is to determine for eaoh parcel of land who 
is entitled to be confirmed in po>sassion, and what possa9sions aTe mere en­
oroaohrn~ll.t~, e:1~emants, or license~: then what residue of land vests in the 
Mnnicip,.iity or Government. If the land is adjudged to be in the legitimate 
possessIOn of a privlI.ts inilvidual or boiy. then the next ~uesi;ion is whether it 
is liable to pay revenue or not, and to whom; and on what terms or tenure 
it is held; "Is) if it appears to be a recent and illegal ocoupation. whe~.her any 
action can ba hken to recover it for publio or Municipal uses. In da~ling with 
the cIll.ims of private individuals amongst themselves, not only all these· 
questions of possession, limitation, &0" may hltve to be dealt with, but also 
the whole body of the civil law of inheritance, conveyance, mort~itge, and 
much else. This obviously is a Eubject from whioh we must ent·rely abstain, 
but we may say that a judioial offioer is better equipped for dealin,~ with them 
than a revenue olncer, and the Enquiry Ollicer should certainly.decline ela~orate 
trials of tit le, since iu these issues between private parties he is siml>ly a 
revenue,ofIlcet acting (usn,dly) under the Record of Rights law. ' 

8l). A llland whioh is not possessed by or the property 'of any indi,idual 
however large or however sm~ll its exten.t, is naturally the property of th~ 
oommunity (or the GuverQment a~ representing the commimit,y), and ·'this is 
expressly declared by t)ection 37, L .. R. C. The Bombay Government have in­
variably, whenever the poiut has bean nnder discussion, always reserved 
(Government Ciroular ~. 3361 of 12·6-73; R. 4239 of 24-7-73, 5J9:2.of ~2-9-73 
and 20tH-HO) the proprietary right in the soil of all village and tOlVn sites, even 
though such sites are possessed a.nd occupied by many persons' They have 
admitted ocoupiers to the privilege of holding these occupieJ ~it.es free of 
taxation (R. 4JU-86), and have fully recognised the herit:J.ble an:l translerable 
nature of the tenure in which they are held in private possesirioil. ·B ut they 
still m:J.intlloin all rights to minerals, a.nd the reserved ·trees. and residual 
rights as reversiona.ries, and the right of taxation when they think fit to' exer­
oise it (Seotion 45, Cl. 2, L. R. C.) and apparently also the ultimate ownership of 
the soil of public streets. In occupied sites bronght under City SlIrvey. nnder 
A.ot IV of 18GS and present Code, there has been t policy of surrenderina this • 
right of taxation in perpetuity; but the matter ili under consideration. 0 , 

It is frequently claimed by Government or the Municipality that· posses' 
.ion ha~ bsen bken from them by a recant enoroa.ohment which shouli n()t be 
. recognised. One first question, therefore, ariEes as to the Circuwstances in 
which a later possessor oa.n aoqlliu~ .. better .title than 'a former possesso·r. 

B&!l-3b 
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We must first sae the Law of Limitatiou which is of great importltuCe to'all 
rights of property. Against Mly private per~on seeking to recov~r possessiou of 
land an IIodverse posses~ion ?f lA years b:us his suit. Against l\ ilIunicip"lity 
or Government the period IH 30 and 60 Y6>lors, respectively (Art. 14(j A and 
14!J, Limitation Act XV of 1877 as a.mended by XI of 1900 (,·e note to I'llra. !J(j) .• 
But it must be nottd that the possession set up 'against the claim lIlust 
be adverse, i.e., it must be a possession so open and assertive tha.t the other 
party cannot have been ignorant of It. The strongest form of posseHsion is 
adverse possession for the period prescribed by the Limitation law, b~cause 
that possession practico.lly ripens into full title. The next decrree of possession 
is what has been terme,l "juridical" poss"s<ion. Here thE'~e Is a possession 
and use of th~ land regular and systematio, though popsibly 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 da.ys to the same plot of ground 
and mo.de the sa.me use of it, but neither met the other, the possession of 
neither could be said to be complete, a.nd the' possessiol1 of neither is a.dverss 
to the other but "fugitive a.nd unimportant user." This state of things may 
arise in respect of waste gra.zing lands. There is neither "juridical" nor 
adverse possession an1 the la.nd is thererore unoccupied. But when a. person 
has f!nclosed a. piece of land andJias systema.tically used it for a reason!l.ble 
period [the la.w lea.~es it a matter· of discretion and commonsense 0.8 to what 

'. period will be Bufficient, but in order to be effective against Government it 
need not be anything like 60 years (Advocate General in R. 1 ~73-!J6 »), then 
he acquires a sort of half-way-house towards a. good tiUe. 'fhis possession is 
protected by Section 110 of the Evidence Act, which lays down that if such 
possession is proved then the person in possession (or recently dispossessed 
but able to' prove such recent possession) sha.ll be placJd in the position of 
defendant, which is the stronger position, and the person claiming to dis­
possess him is und~r 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 decree. If 
Gover~ment. can prove that within 60 years land wa.s uuoccupied and there­
fore in possession of Government, then that is a good proof of title (R. 966l-90). . 

90.. When P is the pOSgessor of land ani T is the person with titl .. seeking 
to dispossess him, P while still in possession ca.n obtain a. decree prohibiting 
T from interfering till T has brought a proper suit a.gainst P and proved his full 
title and that he is not b:ured by limitation a.nd thRot P is a trespo.sser. 

91. If however P.is dispossessed by T, he can then within six months 
(Art. a Limito.tion Act) of aispossession appea.l to the Court for protection 
under Section 9 of the Specifio Relief Act, and the Court will restore his 
possession (the English action of novel disseizin) 'without investiga.ting title, 
if he was dispossessed otherwise than by proper course of law. This is reason­
able, since violent or deceitful disposs'ession is an attempt to evade the necessity 
of proving title and to throw it upon the dispossessed P. When thero is no time 
to appeal to the proper authorities, the oriminal law gives P a right of self­
defence a.gainst such dispossession by o.ny pa.rty other than Government, and 
mere juridical possession is quite enough. But after six months and within 12 years 
P can still sue to recover possession. To succeed, P must first prove his old 
possession, o.nd either a. 'prima facie' title or that the interloper is a mere 
trespasser (Ismail Aril! D. }Ia.homed Ghaus, L. R. 20 Indio.n Appea.ls, p. 9!J). 
Theu the OllJlS of proving :~ full title is shifted upon T. This onus would not 
disma.y him if his title is really good. Thus the person who' has been for a 
reasonable time in possession has a. v~ry ~trong prospeot of recovering possession 
if he takes aotiou before limitation s~eps in: an easy case within six months: 
a more difficult C:l.se within 12 years; after 12 yeo.r8" no case at a.1I. But 
when P is still in possession !Lnd T with the good title sues to oust him, the 
full.onus is UpOI1 T. Ago.in,.the law does not allow any person who enters 
uPO!l possession as a tena.nt or licensee ever to acquire adverse or even 
juridical possession as again~t the title of the person who ga.ve him possession 
(Evidence Act, Section 116). 

. 92. Let us tlee whethar in a.ny of thes3 CJ0993 t.he position of Governmept. 
differs from that of 0. private person. We ha.ve JLlready mentioned that the 
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limitation against Government is longer. Again, the 'Specifio Relief Act 
cannot be used against Government, nor the right of private defence. Then 
again it was supposed (R. 9~61-96) that the person in ~esBi.on when o,usted 
by Government alleging a title could not recover pnsse~slOn agal..Q.st Go,!ernment 
without proving his ~itle., but. in I. L. R. 25 ~om. 287. It ~as b~en .deCl~ed that 
proof of • juridical possession and the pnma facIe. title Imphed m such 
pOSBession is sufficient to enable him to recover possessIOn, unless Government 
clearly prove their title to be superior and anterior. After po~seBeion has_ 
been so recovered, it is still open to Government in a fresh swt to prove a 
better title, subject to the 00 years' limitation. . 

. . 
93. Stnets and roads.-In the Bombay J,Jistrict MunloipM'Act. ITI of 

1901, a. street is "any road, footway, square, court, alley or paSBage whether 
a thoroughfare or not, temporarily or permanently accessible to the public" 
and falling within the ordinary meaning of street, which is a wa.,'· or means 
of access between houses~ Even if the street has gat,·s and bars, still it 
is a street accessible to the public, if the occupier is not able to close it 
throughollt the 24 hours [Bection 3 (12), Bombay District Municipal Act]. 
This of course he cannot do, if it is req~ired for access to other houses 11.1.0: 
It seems that a street may even as to its soil be 'privately owned, but yet 
it cannot be used for any other purposes, iLit has been made acces.ible to 
the pu blic snd is required for access to houses. When &8troot is not merely 
accessible but the publio have a right of way, it becomfs a public street. 
Any private street within their limits Call be declared by the Municipality to 
be public. after conllidering &nyrepresentations of objection or if th.ey decide 
to spend any money on its repair; &0., [Section 90 (3) to (5)]. If it seems un­
reasonable that land undoubtedly originally private 'can thus 'pass to general 
public ownet"hip we must remember that the conversion of part of an estllte 
into· houses involves of necessity the sa orifice of another part for public.·­
access. There rema.in~ a right of ultimate reoovery if the land oeasesto be 
a street. . . 

94. It will often be hllord to judge how wide & strip of land should be , 
adjudged.to be a street within t.he ordinary meaning. If there be a row of 
houses with miles of open spaoe in front, we cannot SIloY it -is all neede.d for 
access and i~ all street. If there are two rows and access m ust be over the 
space between them, . still if that space is 200 yards wide we cannot say it is a.ll 
"srreet." Sometimes we find only 20 or 30 feet and even three quartel's of that 
blocked; still a »edestrian or a cow can just get through. Is that enough for 
s. "street"? Certainly not. The. standard -should proba.bly be' this i when 
there is enough open space (or space. which can be' made' open' by rejrcting 
enoroachments) we should require a minimum .... ·idth of :10 feet. as tbRl 
enllobles r wo carts to pass without forcing pedestrians olf the street. When 
there is less than 20 feet, no curtailment or infringement should be allowed on 
the plea tha.t it is not needed for or does not naturally form part of the street. 
When the~e is more than 20 feet, it is a que~tion of fact andCiproportion. 
Any obHt.ructton or encroaohment (even in a. Btl'eet 36 ft wide) is still an 
obstruotion (Jessel M. R., in Bagshaw v. Burton, IJ. B. of Health oited in XII 
Bom.474) • 

. 90. Now .Iet us see how the gelle~allaw &B to possession, &0., will apply 
to lands. bordl!rlng upon streets. Even If the o},'Der of a hlock of entirely private, 
land buLlds houses and lets them. to tenants [it· might even possiWy be the 
same If he glwe them to be ollcupled by dtlferent members of hili oumjam;ly], 
then l.he laud between and giving access to them or reasonably Ilocessary for 
thiS purpose becomes a street and would pass under Municipal control tI. L.~. 
30 BOlD. at plLge 569). The remarks of Jessel M. R. cited in this judgment 
ILre v~ry apP?slte to t.h.e case of the choks or enclosed BP"'''' sand Jshidkis in the 
toWllS of GUJ~ra~. Private land .can thus become public, just as 'publio land 
~'an by prescriptIOn. and la.pse of time become pri \·ate. " 

91i., The. erectio~ b'y 8ufJ~rance of rough tempOl'ary strll~tUl'eS upon 
a Btret,t IS not possesSIon Bufficlen\ to put the ocoupant in the position con­
templated hy Section 11 0 of the Evidence Aot (11 Bom. 338). Other uses 

B 6:.0-&. 



• 

40 

which have been definitely ruled not to oonstitute "jnridioa,I" possession are 
the IIhcking of grlloss or wooi (I. L. R 16 Born. 331'1) or throwing of rubbish 
upon p'lrt o(a street. When the lltreet is moderately wide and the inhn.bitnnts 
are cultiva.tors and keep oattle, it is a very oommon hllobit to tie up c .t&l8 in 
front of the house and bv degrees to enclose a space Ilnd roof it ol'er. 'rhis hl~bit 
also must not be allowed to develop into proprietary claim~ (R. 4727·00). At 
what stage this passes.from a mere use into' juridical' or furllier iuto 'adverse' 
possession is very difficult to determine. But we might say ·that when solid 
pillars or brick walls "re put up to enclose the spIce, tlus constitutes prac. 
tically a declara.tion of possession. and the possession would from that time 
at auy rate begin to count as aiverae, in any subsequent clailn by the Munioi. 
pality or the publio 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 
galva.nizei iron she-ats or other tJmporary and easily erected, ellosily removed 
structures hllove been oonstructed, does not beoolne . juridic'lol' possession (it is 
a mere act of user, I. L R. 16 Bc1m. 3:3d), and therefore if the Municipllolity 
dis!losiessei him on the ground of the land being pilort of the publio street the 
holder wouldno~ only have to provethq,t he was in this Bort of flimsy pOises­
sion bnt ;y,mld h'we to prove a. title before he oould reoover posses~i:)O. Even 
if he recovered possession, still the Municipality might be a.ble thereafter to 
prove a better title and oust him by re.~ular suit. 'rhe chief point. in favour 
of the Municip'lolity would be evidence tha.t within 30 yea.rs the land WIloS a. 
public street and therefore vesting in the Municipality. We could also collect 
evidence that such user is always made by ·agriculturists~ that they often 
deacribein their doouments this piece of street land in front of the 
house as their own property, or call it "their" chok orangna without; meaning 
much more than that the house ha3 this 'facility of user' over this portion of 
la.nd, just as they might also say that the house has a door with right of wa.y 
. on to the street in frolit; and with right to light a.nd air from the said street, or 
other easements as to water,&o. Again, when the existenoe of other cattle 
sheds separate from the house, or of an 'osari' or plaoe 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 Munioipality has been.in the habit 
of removing such users or encroachments. whenever a cllose was brought to 
their notice, or caused annoyanoe to the publio. Evidence that such lu.nd was 
mentioned (or even its exact dimensions given) in private documents as priva.te 
land might be argued to have no value. It would not ,make a sttlJet (as 
described in para. 93 above) any the les~ a. street, if A described it as "my chok 
or angna. in front of my house." Even if more than 30 yea.rs old, such a. 
deolaration in a private document would. not apprm.ch the level of lion 'advllrse' 
possession or assertion of ti~e, a.s the Municipality R.nd the publio could not 
know of such a.ssertions in documents to which they a.re not parties. The 
R. L. A. in We letter to the Collector of Sholapur, No. 2046 of 27·7·14 aleo opines 
tha.t 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 trespa.stl and encroa.ch­
ment, and when he finds that juridical possession is estabhshed, he will require 
the Mllnioip:lolity or Government to prove their title, and will refuse a. Ihnad 
to the trespasser, if they succeed. . 

'Though private streete do not """t in the .\{unicipality they have Bn interest in the", [Sectiou lIO 
(3) and, 5) lJi.t • .I1uul. Act] and could apparently joiu in ..... i .. inl attempts to conV8J't thelD tJ) 
other use •. 

The thirty yea.rs' limitation ..... first eQ&otoci in A,t 'XI of 1900. Before that chte the po'1'iod 
as ag,;nst .. "0",,1 lJ~dy w .. U ,ea .. ; tnerefore any enerJaCluuent a",ouB,inl(' toactual or jUI'idical 
Posse .. in,. b.fore 1888 wo.ld hav .. ripened into .hl. bl' I~OJ: hI" if .t did not CO.nmenDe till iSSlI, 
it cannot mature into title b,fore 1919 ( ••• &. 3251·17, G, UIU.t7). 

EaBements. 

97. Besides proprietorship la.w and practice recognise other rights over 
laud which rna.y 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 elloves projecting beyond the wall to· shelter the wall 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 upon the 
roof or land of a.nother owner is frequently 'in dispute. The right to place a 
flight of steps, resting at one end on the public road, to give aooess to a high­
lllinthed house; the right to have doors and windows o'p~ning o~ to 110 plot 
belonging to some one else or tl2 Government or the MUDlClpality, 80 tha.t no. 
building ca.n be erected on that plot in such a way as to block the 
'ancient light' or the doorway; the right to discharge waste or sullage' 
water (apo.rt of course from anysanita.ry prohibitions that may be imposed) j 
the right to use the w .. ter of a. well on the land of another person; all . 
these a.re rights bf easement. 'Ordinarily, rights of way a.re not mapped but 
indicated by marking the existence of a door at the position served by a passage 
(lr open space. Steps are usually mapped; if they Jorm part of the oilroperty 
they are enclosed in its boundary line; if only an easement, they are excluded, 
(Bee Fig. XVII). Similarly, rights of tethering cattle or standing carts or storing. 
produce m$y be easements even when there is no ownership of the land. • 

98. Now, how does sn easement arise? It may be by grant, or by pre-' 
scription and use. 'I'be matter is dealt with in the Easements Act V of Itlt:!2, 
Section 15, whioh prescribes an uninterrupted use for 20 years or 60 years if it 
is claimed againet Government; hence in R. 4548-16 the Collector of I'uro.t was 
directed to obstruct certain windows, just o.s 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 
-()wn land. Easements over Government land may not be granted except with 
the expres~ sanction ~f Government or according to a rule or order authorising 
'such grant. Gnauthorised exercise of easements must be barred and inter­
rupted (R. 3!:164-91). 

99. When any easement is claimed, the E. O. should deal with it as if it 
. 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 
a oommon thing to find in deeds and private documents that the distinction 
between ownel'shfp and dominant easement is ignored. If A says "I sell 
my house together with the passlloge (of wbich he gives the dimensions) 
leading to the street" it is not conclusive that ho 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 a private ,street, In GoverBment 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 ea.ves of taking Nadava Kabulayats, 
or agreements to surrender an easement as a right and to enjoy it by license 
only. is disou~sed. . 

Enquiry Prooedure, 

100. The E. O. is usually a.n officer of the grade of Mamlatdar or Deputy' 
-Collector, who is gazetted under Section 18 L. R. C. as l:lurvey Offioer in chllorge 
·(If the City Survey(R 6t:!t:!4-15) The time for his appointment is soon after 
the ocmmenooment, even if not at the commencement, of the Survey 
(se" para. 10). liis powers are derived from Section 50-A of .tbe District 
Municipal Act of l!JOl a.ud from SectioDs 3 and 37, L, R. C. (both first enacted 
in 1912) and 119, 1"9, 19;), L. R. C. He must also prepare & Settlement 
Register nnder Seotion· 108, but if the popnlation exceeds 2,000, he does 
not exercise any power under Seotions 96-97 (Impressing labor a.nd chal'ging for 
it) beeau»ll Survey Fees &.re levied, 101 (Irrigation rates), 104 (Remission of 
Assessment), 1.18 (Villl\g~ Boundaries). If the population is below 2,OUO, it 
is better to u~e Section 135(0), L. R. C. Under the Municipa.l Act he decides 
dispnt,.g or dOll bts regarding the bonnd.Lry of streets and other spaces wbich 
vest· in the Municipality and whether streets are. public or private; nnder 

'. 



Section 37 L. R. C. he can decide similarly between private p'ersons and 
Government: under Section 119 L. R. C. he lays down boundaries between 
private properties. . The E. O. is u8ually in receipt of a salary (say) 
of Ra. 300 p. m. ; hi8 olerks and staff of peons, &0 .• do not oost :so m'uch 
as one-fourth of this. Therefore, it would be most uneoonomical 'tor E. O. 
to arrive to take up his duties ·and find no clerk, no offioe, ·uo forma. 
no stationery, &0. Arrangements must be made by the Superintendent 
of Land Records to see that a.. wmpetent clerk with forlWjstationery, offioe, 
and so on is in the City and has oommenced work (suoh as Notice printing, 

'preparation of Enquiry Proceedings Forms) before E. O. arrives; only so oan 
• good output be seoured (see para. 129). . 

101. His ,procedure is laid down ill the L. R. C. Rules (R. '8866-16). 
As a first step, a genera.l notice (not the !"gal notice in Section 96, L. It. 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 especially oalling·upotl. mortgagees and absentee owners to take care that 
their rights are brought before the E. O. when. he makes the enquiry into 
U!eir individual properties, When a sheet has been mapped and the Enquiry 
Register with its four colull',)ns tentatively filled in by 'the Measuring staff 
(para.. 82), E. O. will then isSue individual notices. A minimum notice 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 publio offices. In fixing 
a minimum of 10 days, it .nURt be understood that if the parties desire bnger 
!;lotice 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 facilitiea 
either by inoressing the minimum .period, when he is conscious that it will be 
in8'lfficient, or by' granting adjournments when .reasonably demanded. In his 
proceedings. he will hear evidence and f('ceive documente, and he must 

, remember that the Municipality or Government must prove claims just as well 
as private part.ies; he is not a Municipal or Government Advocate, though 
he may undoubtedly take cogl?-izance of the obvious fact that land a.ppears to 

'"'be part of the street or that it has been shown in old maps or records as pu blio 
. 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 tha",decisions may be reached in a Jess formal and 
expensive.Hay; and it must always be remembered that if ever he does in­
justioe by .. il unreasonable decision, the party.can have recourse to a Civil 
Uourt, and in'the event of success would win their costs. There is no Tight of 
appearance by Pleader before E. 0 (It. 8~0 90), though he would be ill advised to 
refuse to hear legal ar~uments in importsnt contentIOns or test cases. Parties 
may, however, always appellor by duly auth?rised agent or representative. 

1 02~ E. O. being a· 'revenue o!lic~r' (Section 3 L. R. C.) Clln summon 
witnesses to give evidenlle or produoe document~ under Sections 189-1~0 and 
parties a.re bound to state the truth before him. He ca~ administer oaths in 
furmal enquiries, and (Section 4, India Act X of 1873) in his summary enquiries. 
The enquiries under Seotions37 (2) L. RC. and 5Q·A Dist. Munl. Act, are 
formal: others a.re summa.ry. Both formal and summary enquiries are judicial 
proceedings for the purrose of Section 193, 219, 228, 1. P. C. only (R. 840-9.1) 
and he is a 'Civil Court',. ' 

103. Before the enquiry commenoes, all available Munioipal or Govern­
ment reoords as to leases or past decisions in disputes of title or of possession 
should be collected a.nd arra.nged. 'fhis dtlty might be imposed upon the E, O. 
&!ld his offige, though the Ll.evenue a.nd Municipal Officers in charge of such 
reoords must obviously assist him in finding everything. If. the evidence of 
opposing parties raises presumptions against the records. he will require the 
usual evidenoe to rebut these presumptions, and the M unicipslity and Govern­
ment,must always be prepared to put in their evidence and records with the 
aame formality as the p~ivate parties. . 

10!. An important question is how far should a claim be regarded and 
'd~alt with as disputed? If a notice-4s issued and the party heard, however, 
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little objeCtion he may have.to' offer, and a deoi~ion is formally announced, 
then the special limitation operates. Bnt if this procedure is not followed. then 
'after many years the party cllon aga:n raise his claim saying tha.t there was nO 
1IettleJ;Dent of any ',dispute ' or oontention by the E. O. under the L.R.C. RuleS', 
but only ~n ex parte reoord by whioh he is not bound. Now if .this door w~re . 
left open for the "reat umjority of properties it would be very httle use havmg 
gone through the ~nquiry. Therefore, whenever. there is any decision. bet~een 
the Municipality a.nd the private party or between Government and the pnvate 
party. the full procedure should be followed. Such disputes cannot arise where 
a private property is bounded on all four sides by other private properties, but 
where/'er the p7'(lperty is br.uooed by a street or open .'pace, the notioes should be 
issued, 8.Bd all oases should be primarily treated as disputed. . 

105 Government Claims.-Wnen the dispute is between Government 
and the occupant, then the prooedure is ex;\ctly the sa.me. except that 
Section 37, L R. C. is used instead of Section 50-A, Municipal Aot. .The print­
ed notices should, therefore, provide both sections. 'I'here will be far fewer 
enquiries under Section 37, but E. O. must remember that the limitation 
against the Government is not 30 but 60 years (see Limitation Aot, Section 26 
and Schedule n. The Land Revenue Code is shortly to be amended to improve' 

. the strength of the limitation barri ~r aga.inst the revival of disputes op.ce decided 
under thisJlBction (R.11312-1G). 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 ns>t possessed of great experience and lega.! judgment, and 
yet if a. decision against Government, surrendering rigllts over va.!ua.ble la.nd, 
is once recorded there is no a.ppea.! a.ga.inst it. It is, therefore, desirable that 
the Collector, through the .Mamlatda.r, or otherwise, should keep. himself 
informed of uny decisions against the claims of Government which are in any 
degree dubitable. 'rhe power of revising the E. O.'s order or of referring it 
for further enquiry or taking any other appropriate action should not be 
neglected, if the Collector is dissatisfied. 

Unoccupied spaces olaimed by Government might be entered as Govern­
ment property and there could be nQ decision under Section 37 (2), because 
there is no claimant. The Waste Lands Aot (India) XXIII of 1863 provides 
a specia.! period of limitation of three years (Section 18) for claims to land sold by 
Government; but cannot be employed unless it is intended to sell the land or 
unless a 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 tliat if any claim is raised it will be adjudicated under 
Seotion 37 L. R. G., but if no ola.im. is received it '!'Vill be entered as Government 
propertv. 'rhe fact of the issue of this notice should be noted in the.-Re"ister. 
Then aHhough the entry would not be conclusive against aU.possible ¥uture 
.claims, still It would operate as good evidence of adutrse possession from a.t 
least the date of the enquiry. 

Vacant spa.ces bordering upon a street and not the proved property of 
individuals are Government property, ,and not Municipal (G. 871-75). 
The Col:ector will decirle in a street of varyin~ width which of such plots are 

. MuniuitJal, jlldging whether they do or do not fonn an integral part of the 
publio street which vests in the Municipality (G. 2193-75). . 

• 
lOO .. Municipal Claims.-All public streets vest in the Municipality. It is 

for the E. O. to lay down what are the limits of the street and to record his 
deoision. Herein' the jurisdiction of the Civil Courts i~ not taken away 
(a subject upon which there has been considerable controversy in other'spheres), 
but thl're is a speoini rule of limitatioll enaoted with a view to bringing all 
d~s,pute8 to a head aud to a final settlement. Intere.t "ei publicae ltt sit finis 
llt/um; there is no title which would be safe from assault if it were not 
protected by the general laws of limitation. and when a City Survey has 
thorou. hly investigated every claim, it is essential that after allowing a 
sufficiOllt period for disputing any of its findin~s, thereafter the door should be 
dosed for ever against further revivals of the disputes. . 
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107. There is considerable vagueness as to:. the Municipal ri~hts over 
land. Except "hen definite grants or purchases have been .mane no Innd is 
Municipal prop~rty which has not been dedica'ed to public USES [SQction 5() (2) 
(a) to le.! and (I)) or definitely transferred to the Municipality by. an order 
under Section 50 (2) {I'! In the Municipal Act.. It would therefore seoui tha' 

'there can be no power in a -Municipalijy permanently to.£lienate any vested 
. land or to grant it on a rent in perpetuity. It could do so o~ly with Itind over 

which it had acquired full proprietary rights free of any .essllIents. When 
· a Municipality purchases private land it hords it. on the same footing as any 
· other private owner, and could not claim exemption from any assesslilent to 
which a private owner would be liable. Nor can it confer any such exemption 
upon its assiguees (R. 7596....:.17). '1'0 allow· such exemption would. constitute 
an alienation or transfer of revenue. present or prospectiv(', to a local body, and 
such a transfer is' beyond the powers [Rule 5 (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. Municipltlities are however 
ordinarily exel'bpted (Rule 12, L. R..c. and otherwise) from payment of revenue 
on land which they have acquired for public Municipal purposes (e.g., for 8. 

· hospital), from which profit is not derived, but i( thoseinBtitutions or land are 
divertt!d to new uses which cannot be called public, then their title to exemption 
would be dpubtful (e.g, slaughter houses in which the fees tbarged constitute· 
lit source of profit; boarding schools or hospitals for paying patient~40ID which 
profit is derived in the sense of a surplus of income over eX)'l'nditure nhd 
interest, &c, upon original costs). And "ertainly when land is leased out for 
building pllrP?SeB to private parties npon rent. there is no title to exemption: 

108. It remains d!jJltable ~hether the Municipality can be permitted to 
enjoy r~venue from land which originally vested in them for the purposes of 
the Act but which they alienate. When a' pUbl'Ic street is not to be closed or 
abandoned, the sale· (or 'lease) of any part of it is a dereliction of the 
trust under which it vests in the MunicipaIny (R. 905·80, 5965-8Ii); except 
only when under Section 93 its disposal improves the geneml line of the street. 
Otherwise it is hard to say that the disposal of any part of the street system' 
improves it, or that it is not required (G. 1106-89) see. also end of para. 94. 
If it is ·inexpedieut to e"ict· an encroacher, his occupation must not bit 
regularised by sale, but left alone (R. 4 tB-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 ill 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 I!olways to 
the sanction requited by Section 40 (2) and (3), idem; and moreover they are 
subject to any unextinguished right the public· or any person may ba able to 
establjsh thereo'Ver (1. L. R. 1 All. 557 and 7 All. a6:!). There is 8. natural 
presumption toot any road or highway or waste land adjoining theret 0 hr If)Il:-~R 
to the owners of the soit of the a.djacent land; and when no lougor required for 
8. road. the owner (usually Government) is entitleu to re-claim its possepsion' 
(LL:E.20 CaI. ~82). But though the Municipality may sell the occupancy, they 
are 'lid au,thorized to lease it (G. 447-03, G.3461-08). A grant reserving a rent 
or revenue to the Municipality is not a sale but 8. 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 aIJowed (R. 4511-(0). A lease in any 
form is an attempt to reserve a right of re-entry. to the lessor to which (since it 
ill no longer required as 8. street and the vesting is at an end) a Municipality in 

. such circumstances, is not entitled. It is true. that in Section 90 12) the 
Municipll.I Act gi..-es power to the Municipa.lity to dispose of certain land which 
it has itself acquired (i.e .• not the vested land) in perpetuity; but this is subject 
tosanctiun of the Commissioner, and the perpetual disposal of the tenure must 
not ba.r the rights of Government in respect of asseSFment or t.he reveraionary 
rights in case the Mun icipality ceases to exist [Section 4 (4)]. N or 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, &c .. and of the right of occupation of the land which, so long as they 
hold it as a public '!treet, is' enjoyed free of revenue (R. 1890-91 and 1. L. R. 
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sud evideilCe are put ih, . then the papers of that C'lBe should be separate and 
should be filed in such a way that they can instantly at any time be connected 
20 Cal. 732 following 7 All. 362, and 13 CaL 171). -Their property in theMe 
streets does 'not 'extend from the centre of the Earth "usque ad ctelum" 
(I. L. R. 25 Mad. 635)... but is a special right of property created by statutI!. 

It woula seel11 that Government ~re entitled to levy' revenue upon such 
land [Section 4~ (2) .. L. R. ·C.] and are not barred by the'faot that it has long 
vested as part of a pablio street in th~ Municipality. Llnd so held by a. 
Municipality free of revenue becomes lIable to Government Land Revenue 
when the use is changed [Seotion 48 (3} L. R. C.].' 

The praotice of allowing a Municipality to lease or sell any . portion of the 
publio streets for tb~ bane fit of their ourrent reve~ue is opposed"to sound po~ioy; 
they are the custodians of the streets, and theIr oonsClences as' onstodians­
should not be assailed by the prospect of getting current revenue from such 
grants, which they do not invariably set apart for productive ex~nditnre in . 

• spite' of R. 4342-73, 5978-73, and G. 3031-01. It seems that when the 
Municipality and the public do 'fWt reqnire the land they may with proper 
sanction 9.nd for capital or productive expenditure (R. 3044-63) sell their right 

. of occupation of the land, subjeot 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.certam Municipalities under the arrangements made for certain City 
Surveys under Aot IV of 18(j8. E. O. will often have to investigate and obtain 
orders on such CaReS.' . 

109. Cla,ims of pri"ate pal'ties.-The City Survey Reoords are undoubtedly 
Land Records. Therefore, if at any time after the Su~vey a dispute arises 
between occupants aB to the settlement of 8. bOlHldary or the decision of any 
rights whieh flow from snch dettfmination, it shall be decided by the Collector, 
and Civil Courts have no jurisdiction [Seotion 121 (1), L. R. C. and Revenue 
J nrisdiction Act X of 1876, Sections 4 0) and 5, which is 'still in view of the 
General. Clauses Act oonsistent with our· new L. R. C. in respeot of the dis­
appearar1ce of "recognised shares" from the Code of 1913J. . When the 
Collector has decided such .80 dispute, he can then enforce his decision 
[Section 122 Cm by eviction of the trespasser. . So oan the Munioipality" under 
Section 113 Municipal Act. If at the time of. the Survey the fixing of .the 
boundary is disputed, E. O. can deoide under 'Sections 119 and 120 (submission 
to Arbitration) or the last clause of Section 120 rea'il with the first of Sec­
tion 119. Such a settlement excludes for the futnreany other evidence as to 
the looation of the bOundary, exoept in so far as the C. T. S. Records do not 
afford satisfactory evidenoe of the boundary fixed If this Ma.nual has been 
followed and the C. T S. mapping has' been well done, the reoords will a.ffor« 
olear evidence. When the dispute is not as to the boundary, Dut as.to the 
possession of land irrespective of the boundary. the Civil Courts have jurisdic­
tion (-R. 7859-17). Compare, I. L. R. 10 Bom. 456 with 2 Born. t. R. 1083 . 

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

the fonrth possible kind-a. dispute between Government 8J1,d the Municipality­
will be decided depu.!'tmentally under the L. R. C. Rules, (R. ·7609-8(j). But 
he may also find Borne land-wbioh is still agricultural, 'yet falling within the 
limits to which the O. T. s: nas been extended.' Such land is entirelj outsidE! his 
lurisdiction, and nothing ca!! be entered in the Register, exoept tha.t it is 
'agricult~al." Disputes as to snoh land can be dooided and a reoord of their 

decision can be made only by the Collector and his staff under the ordinary 
Revenue Code Rules, for the purp9SB of the Record of nights, when Chapter 
X-A L. R. C. has been applied to the area.· . 
'. 1 i 1. Upon reaohing 110 deoision, E. O. will repord it in the Enquiry 
Register; should the oase be unoontested or so simple that the decision as well 
88 its reasons cu.n be summarised in a line or two, then !ilie whole proeeeding 
Cl}n be written in the Register; but when there is 'contention and documents 

• Th ..... Municipality ... found in 1916 10 have alienated by I ..... 87 .tripe of p"bli. 1'0&<1, the 
10,", being aJnwJy ampto.1; and had ... nmionel bu.ildinga over 8pooeS entrusted 10 them ... air 
opaOO8 CR. 673J-17). In R. S38tl~S Go_nmen, entru.te.l,,·cert&ill plot to Sholapnr Mun;';­
p"!;t>: ........ air spA<tO but in 1\115- 16 i. ..... found almost wlioUy J.....d to. private persons fo ... 
bwlding. 
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with the Register, and then the substance of the decision alone will be, written 
in the Register with the note, .. 8I!e Case Paper;:" When his decision hll.ll 
been pronounced, a notice thereof must likewise be served under L. R. C. Rule. 
upon the land and npon the parties. For each City Survey, thee notices 

, Jlhould be s£lpluately prepared and printed, since the name and designation of 
the E. O. and location of hie office and all that sort of thing can also be printed" 
and the particulars. to be filled in by manuscript should be reduced to the 
absolute mihimum of just the Survey Number, party'. nmne, and one or two 
other words and figures.' . 

112. Appeals' against .the decisions of E. D. lie to the Collector· only 
(R. 6884-15) and the power of hearing them cannot be delegated (R. 9021-17) 
and they must be preferred within the peliod of GO da.ys 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 recorda., ,. • 

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 wilT sign it and date it,' and it will then be ready for printing and for the 
further steps of compiling the ~operty l;tegister and issuing the ~tianads .• T~e 
Records he will leave will be this corrected map and the Enquiry Register 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 cas. he 
should repeat the decision in a more for. and much more' compressed 
manner in the remaining cases which it covers. ' 

114.' One other task which may be ill\posed 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 investigation, but can be easily done by 
E.O. when he views the property if he has even a. 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 
ttmr of the whole city. Its results should be given in one additional column 
added to the Enquiry Register; 

115. It is perhaps hardly necessa.ry to say that the E. O. must indispens­
ably view every property and compare its boundaries as mapped with Whllt 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 betw.een two owners or cases in which a plot of land has been 
included in the wrong property will thus come under review; and nothing is 
left 1I0lely to the judgment of the ])etail Surveyor. 

" . 
,116. The form of the Enquiry Register should provide for thll following 

particulars ;- '_' 
The name of the Peth or Ward or tikka sh"ee~ should- appear at the 

head, and probably it would be convenient to have a small separate volume 
for each' sheet. • 

> 

(1) The current or chalta NUIQ,bet of each property in the sheef. • 
(2) Old City' Survey, or Municipa.l or Revenue Survey and Hissa 

Number. . 
(3) Area. 
(4) Supposed n~nte of holder as in 1\1 lInicipal records or otherwise. 
(5) Date of service of notice (a) upon occupants, &c.; (b) upon 

the property. ' 

• A opecial officer was &PJlOinted in R. 11~60-17. It is doubtful whether Section 203, L. R. C. 
covers aPFca.!o DDder Section SO A, :Municipal A~t (R. 1"48·17). 
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(6) Who of t.he partiei were present. 
. (7) la the plan and measurement .&Ccept.ed, and confirmec1, cir is it 

corrected? . . -
(8) Decision as to (a) tenure, (b) rent or assessment, (c) when rent or 

assessment is to be revised, (d) name of holder, mortgagee in possession, 
lessee, other right or encumbranoe-holden and attached easemente.' 

(9) Ref6renoe to the file of Proceedings when Contested. 
(10) Date of lIervice of decision order. 
(11) Appeal order, if any. , 
(12) Final City SurVey Number 0) the property. 
(13) Clallsification for Sanad fees. 

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

(15) Number of Rece~pt for"tlollection of fee. 
Column 3 will be oorreoted if the decision requires it. 
ID. Column 8 when the decision ill .uncontestea a brief note of the 

''ground of decision and of the evidence or admission may be made without 
however ipfringing Sections 193-4 j but &(\800n as these entries are likely 
.to be lengthy they must be ..recorded J1POQ the Proceedings File witb 

• a reference in Column 9. • 
117. S. L. R.willalso find it convenient to prepare and print forms for 

E. 0.'11 Proceedings so that everything may be as succinct and tabu~r as' possi· 
ble, and clerioallabour in writing the frame work of the Enquiries may be saved. 
Such Forms usually require separate printing for each city j and D. L. R. 's 
sanction to their printing IIhould be got in time (G. 6259·15, 600.17 and 
B. 84111-17). .,. 

118. It will have been notioed that while E. O. will decide disputes as to 
boundaries between oooupants. still he has no authority to decide a dispute as 
to title wllml it does '/Wt affect boundaries. For instance, the ocoupant A 
claims to be the owner of a house and ground, while B alleges that A is his· 
mortgagee only. This dispute E. O. cannot settle under the City Survey law, 
but he must put down wbat appears to him prima facw to be COrrect. Hill 
deoision, however, has no probative value and carries no presumption of correct­
ness. But if the Reoord of Rights Act, Chapter X-A, L.R.C. is applied, ana he 
ie direoted to oompile it (as will· be the usual practice) then it becomes his 
duty to settle suoh disputes as well as he oanl though still in an informal way, 

• IloIld his deoision ie not final j but when he nas reoorded it and it is not upset 
by early reference to a Civil Court, then under Section 135·J, L. R. C. it 
acquires a presumptivB value, so that the burden of proof is thrown upon the 
party who contests the correotness of the entry (see also R. 62-17). , When 
such an extsnsion has been made, the E. O. wiIl, therefore; be· required to 
examine the reoords of the Sub·Registrar and to note (when properties have been 
Bold or mortgaged) the prioes and oonsiderations as nearly aB he can ascertain 
them from the doouments and otherwise, and he will insert a reference to the 
registered documents or other evidenoe. Here he will be required to record 
tenancies when they are for a period of 21 yean or over (R. 686-16). 
'fenancies Dot based on .I~ase or document. but running by custom from year 
to year are not • long' tenanoies or leases, even though in fact they have lasted 
for generations. The owner oan always terminate ,such a tenancy by due notioe. 
'. l'he Record ol Rights Act hs been applied (R.. 685-16) .to the 
four oities of Ahmsinagar, Barsi, Gada£ and Godhra, 8J;Id further to the follow· 
ing cities in R. 6106·17:- . 

• 
North ..... lJioiiimo. C •• d.al moiWm. 

llandra. Sholapnr. N ... ik .. 
Virampm. lptpnri. Bhll,",val. 
~adiad. Dhulia. l'oon ... 
Aaaud. lie mad. .' 
H",.,..d. J aIPOD. 
Thana. N ... dll1'w. 

8"..ther" Diuisio ... 
Belgaum. 
BAgallr.ot. 
Ranibennur. 

• 

Byadgi (R. 1462 of 18). 

and to the citY8urveyed suburbs of Ahmedabad in.B. 8345·17. 



It is contemplated .that it will generally be extended to aD surveyed 
cities, linoQ it afford. the only satisfactory machinery for keeping the records 
up to date wheu onoe they have b"ell framed,. and it gives us legal power to 
charge fees .for further sub-divisions and &Iterations of 'property 'boundaries 
which have to be mapped in the course of maintenance. 

~. '. . 

, 

. 1111. It has already been noted that after the completion of this Enquiry , 
tlt,t numb~1Ig (para. 84) must-be finally Bettled. If; must wait unill th~ , . 
Enquiry is finiBhed~ beoa~se we ,do not bo,"" how ~ar E. ~. will amalgamate 
or sepa.ra.te propertles whUlh ~he Me&llurer to9k as atngle units. .' 

- ." . "'. ~ 

" 120. While enqUiring into titles a8 betyveen Government a,nd the Mll~ioi­
• pality and oooupants. E. O. will neoessa.rilya.ecertain what properties are beld 
, free of rent or-assessment, and what properties are liable to ailsessment, and 

how DllSOh they are paying and for what period it is fixed. He will also' nota 
. thosr;! oooupanoieS whioh ~e finds ta beJree of suoh ch'argea whether they ar~ . 

exempt by law or by speoific grant or only by custom. He will' therefore' also 
have io -detarminethe boundaries pf the old Gaothan within whioh land 
is nsually exempU~om building assl:'ssment, and beyolfd whioh it is liable to 
~Itered assessment pnder Section 48, even thuugh i.t may for a long period have 
lUadvertently been unassesse<t.> E. O. will not usually be direot~d to impose 
the a.ssessments in Bu.,:h oases, but will submit to the Colleotor schedules of the ' 
different kinds of properties whlch he finds and suspects to be liable. 

. .. ",.. . 
, .' 1~1. Under Seotion 100, L: R. C., the E. O •. has powet to assess 'an land 
not hitherto assessed and whether occupied or not occupied. . But unless he 'i., 
80' instruoted, he is Dot obliged to carry out this aesessment, and in l>l&ctice it' 
is never done. If he were direoted to make a11 assessment, then he would base 
it upon the values of laQ.d, and a precedent cion be found in the case of Bijspur 
(R. 6515-95), If E. O. is..not directed to make sl88ssments, then IIll such 
assessments will be ma.de by the Colleotor IfIlder Se(ltioD 52, except iq the few 
cities, where old L. R. 0, Rule~ 36 and 57 apply and. in those whioh are already 
asseesed (Bija.pur). Under the proviso to t~iK Seotion o~ the Colleotor eau 
investiga.te claims to hold land upon Ina.m tenure. E.O. will therefore record 
the ~eDure upon which, he finds land is actually now~~eld, but will not impose 
assessments. ',.' ,.' , . .. ~ . . . . , 

" 1~~. He willsubmifi to the Colleotor 8chedules of unauthorized oecu­
patione where eviction seems to, b~required, or of la.ndsliable to assesamen. 
or altered assessment (for .an interesting case, 888 R. 5275-17). Also, he 
shoul4 not ignore questions of easements; he may find open 'Govem1nent. 

. spaces upun which eassments 8/l'e being allowed to grow up by negleot, Buch 
9,S, ·.«oois and windows abuttiBg upon Government land which the house-owner., 
is not oflntitled 'tit- use (see para 98.) The Colleotor should take care t~at 
when spaoea are deciaed to belong to Government but art! wholly or partly in 
the possession ,of any unautnor!zed person~. eviotion sho~l~ be }'l'omptly 
effeoted, otherwisll the unauthorIzed possessIOn, would oertamly ripen mto 

- aaViJf'B" and-' known.possession, Ukewise encroaohments on streets or other 
iaqd vesting in the Mnnicipality shouldJ>e n~tio~d and ~()~edules sent to them 
for action under Seoti9n 113 (3) or122 (2) DIstrIct MunICipal Aot (R. 3251-17 
acoording as the enQroachmeni began before or after the land came within ' 
the Munioipal Diatrict, Even if limitat.ieD. has run for 30 years against them, 
still on ~payment pf oompensation theY' c~n e':,ict; (1.' L. R. ~~ Bom. 10). . 
Tllis is, little different, however, from 'the ordinllory power ot acqumng land on. '.. . payment. _ '. .. . . . 

-The Munioipality' has also power to deal with e~croachmentB upon open 
spa.ces whether they- vest in them or not. To dea.l With these enoroachments 
may take long, and they may ultimately be conceded and not removed 
(see para. 108). Therefore,they should be mapped as first found; 'Ynen they 
have been removed or modified, the map can ba corrected. The mamtenanoe 
staff should see that the schedules !tre fully dep,lt with, if not completely 
disposed of, before E. 0 finishes his ~a'ak. 

, . 
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123. 8('ctions '128' and 129 L.R.e. no longer ha"\"e any operation unless we 

are revising a city once surveyed under Act IV of 1868. !Vhen the Collector 
extends a town site uud6r Section 126 it is doubtful whether the praviso in the 
last claulle. of Section 126 would not debar him flUm bringing. any Inam land 
settled undt,r the hummaq Settlement within the town site limits.' .If it were' 
so hronght iu,thenSectiou 134 would apply to snch Inl\m.l~nd ; in ~ome Gujarat 

'. cities there is Summary Settlement laud already within' the town site to 
. whioh that f:lection does apply, A full discussion of the liability to' assess: 
ment of all the kinds of laud which may be fotmd within' a City Survey'aud 
of all the iucidents ~f its teuure, is appropria~e rather to. the Land Revenue 
Codo and Hule", and cODUJ1e"taries'tnereou, J" . 

, .... .. 
, 124. The,original detliil'mapJDust of course be aviWhble f9rthe use 0' . 

E. 9. ,nd for iBllpection by t~e P?bIio. dur~~g ~is Enquiry, and. extracts. 0t: ' 
COp1C8 thereof should be readIly given' when applied for, and the fee, should he . 
moderate The ordi,nary L, H.. C" Rules for copies of maps do·rtot eqnt~inpl,at6 

, ~uclr small extracts illS the copy Itf It sicgle aItl.all property from: the City Sl1rvey 
map. - A spilCial fee Should ba"Jixed for these extrl\cts required by p~rties for the 
pm'pose of City Survey E.nquiry disputes.; probably 4 annll.s will be quite suffioi­
ent] in moet casllS, 'and a 'staff of copyists' should be engaged '. Frequentl,y the 

. mam property -and the portiqn in dispute wilt be (chalta) nUjnbered as two sepa7 
rate plots. wb,.ile the cla.imants will claim tha.t t he! are onl' property (see para.58), 
Fees f~{two maps .should not be 'charged forsuoh separate.portion., mid generally 
it should be remembered tha;t fees to be oharged ,for maps and copies·iu the 
b. T. S. Office shoult! tloli be m"de into _o"rce of revenue, whioh has some­
tinill8 oc'oq.sioued.public coltlplaint. bu.t shoull be sufficient only to meet, coin-~ 
fortallly the cost of preparing them, ,Bu,t great care must be ,taken of thEl 
original ~ap during these operations. hecallse it has not yet been printed, and 
it is an indispeuSlhble and irrephce .. hlo Hooord which must. not be handled by 
"I1nauthoriv.ed persons, and when taken into the street. must be pinned pn a· 
board and covered with a oloth to keep it reasonably olean and dry. 

lZ;j .. ~ We must also not forget that in some cities there is old Ca.ntonment 
land and the tenuru thereof is speoial, and not governed by the 4 R. C:, and 
(lare should be taken not to do anything which would have the effeot- of,alter­
ing this tennre without 'proper authority from Governmertb. Such old Can,ton­
menta are found in Dhar~p. Sholapur, f:lurat, Ba.tara., Kaira, :andnnmerous 
othQr places (see R. 8891ol)9,para. 8). ., . , 

... , ~".... . 
, 4 ] 86. The qpshot of all this is ,that in the Enquiry and Property Registel's 

E. 0, will hlwc to record numerous possible tenures. They will not all be the 
same ill every town. Some kinds exi~t in 'one place, but no~ in: another ... It 
will tlu:re[ore be best forE, 0: to make out a. lis~ of' all the' kinds ot tenure. 
whioh he enoounters ; 'for all those whioh are, suffioiently common to wake it· 
worthwhile he should apply a.n. abbreviatiou ~ucll as a capitil letter of. the 

"alphabet; au,t instead of writing ou~the partioular\ of the terwl'e-every time 'in 
the liegist(\l' he should simply insert thi~ capiJ;alletter, &ome Iijl~h list as the 
fallowing is 8ugg&ted :- ' • ..' 

• . 
.A=Reveuue-free by oustom. , . 

," . '\. . 
B=Payiug rent under lease ,frolD .o-overnmt"nt.., 

~ 

C=Payiug (altered) assessment to GovElrnment on Land Revenue Code 
tontn:e. . . . .. 

D' Lanlls sold dl:!tright~.I' :\funi;ipality, (but'liable'to p,ay Land Revenue): 

E:;:: L:\n,19 1~1se'1 ~Y th'\ \{Jn~~i~:~lity ~~u r,'nt fhtld for a'period •• 

F=LfIllds h~n by' Muni(lip!1>iity Ln: publio'and non:l~rofit,tble purp()~e~.,- ' 

127 •• Thcreln~y b.e seyeral other common,teliul'el>. Rud again there niay 
btlsolDe km(iR o[ whioh only one OT two examples are found ,fn tlie city. For 
tbi,s Inst·. kind no abbr~visti.ou is Uf'cesssry, When t.he whole Enquiry is 
fiDlshed Imd appe.tls dOOl<.ied. It way be rOllud ~a.t SOUle of these kinds dis­
app~sr, Rllt aHer /i,nal revision, the list being printed or ellgros~ed at the outset 
of the Property Reglst{'f can be Ilsed [of"8xpressing briefly the nature of the 

B r030--4 
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tenures found. When E. O. has prepa.red this list ~Qd before his Enquiry ia 
completed, he sholdd submit it for scrutiny to the Direc.tor of Lllnd Recorda 
and the Collector, in order that prompt attention may M given. to any peculiar 
or dubitable tenures tha.t are alleged to exist. Suoh doubts ought to be resolved 
and properly decided by superior authority before the E. O.'s procelldinga are 
finally closed. ~ : 

128. This raises' pl"rhaps another question whether the E. O. oau revise 
or modify his own de~isions when once recorded, or muat he leave all 8Mh' 
revision to the appellate authority? It would seem that like all other Courts he 
might certainly correct lit mistake or misa.PIIrehension, provided only that he 
issues fresh ~otice of his revised decision to the pa.rties concerned. But if he 
proposes to make an amendment which is dispnted or contentious tnen it 
would be better to refer the parties to the App!)llate Court in case of. disputes 
under Section 50-A (or 37, L.R.e.) when the prooeedings are formal.. '~u~ in· 
other matters such as e~tries of the nature of title which are not in dispute with 
Government or the ~Iunicipality but are entries under the Record of .Rights 
(if applied) or the ihformal Settlement Registers under Section 108, it would 
seem that be may correct his entry at any time, .provided he mak"es the correc- • 
tion perfectly c1ea.r and initials and dates it, (of. R. 8720-91)~ . 

129. The present standard rate for Enquiry ill about 25 properties per 
working dll.y. Of these not all will be disputed; probablY not even /} oJ. them. 
But the average o~tput is to cover all cases. It may happea 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· et> 
allow for searches for prices paid, &c., and an extra clerk may be needed for 
reading d'lcuments 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 as' 
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 pro~erties enquired into, the number disputed and the number in which 
the QrIginal map or record required to be corrected, and 'also note the percent­
.~~~~. ' ~ 

tJistrict Municipal Aot III of 1901 . 
• 

For ready referep.ce, the sectiona which bear upon Enquiry work are liere 
reprinted ;-

3 (7)-" Building" shall include any hut, lihed, or other enclosure, 
whether used ,as a. human dwelling or otherwise, and, shall include also wa.lls, 
veranda,hs, fixed platforms, plinths, doorsteps, and the like. . • ' 

3 (12)-" Street." shall mean any ~oad, footway, 'squar~ court, alley or 
passage, acoessible whether permanently or teInporarily to the public, whether 
a.thoroughfare or not; and shall include every v~cant space, notwithstanding 

, that it mHiy be private property, and partly or wholly obstructed by any gate, 
post, chain or other barrier,iLhouses, shops or other buildings abut thereon, 
and if it is used by any persoUtt as a means of access to or from any public place 
or thoroughfare,whether such persons be occupiers of such buildings or not, 
but shall not include any part of such spaoewhich the occupier of any such 
building ·has a right at all houlIB to prevent all other persollB from using aB 
~-~.- , . 

3' (13)-" Public street" shalllllean any stroot-
. (a) over which the public have a right of way, or 

(b) heretofore levelled, • pa.ved, metalled, channelled, sewered or 'repaired 
out of Municipal or other public funds, or 
. (0) which under tlijl provisions' of Section 90 is declared by the 
Municipality ~o be, or under any other provis~onB of this Act becomes, .. 
public street. ~ . 
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4 (4)-. When any local area ceases to be, a municipa.l district. the Munioi­
pality .constituted therein shall cease to exist. and the property, ' .•••...•...•.••••• .­
vested in any jluclh Municipality shall. subjeot to all oharges and liabilities 
affecting t~e same. vest in His Majesty. ••• ... . 

40 (l)-Every Municipality shall be competen&, subject to 'the restriction 
oontained tu jju b-seotioll (2). to lease. sell or otherwise transfer .any ....... ,: .. . 

,. • immovable property whioh may. fol'" the purposes of this Aot, have become 
fested in or been acquired by them, ....... 

40 (2)-·10 tbeoase of every lease of illlillovable property for a term exceed.­
ing seven yeal'8, and of every sale dr' other transfer of any Buch property, the 
previous sanotion of the Commissionel' is required.' • 

i 42 (3)-In the case _. '. . 
" ... (a) of a leMe for 80 period exoeeding one year, or of a sale or other 

trl108ler, or contraot for the purohase. of any immovable property ....•• " " . 
....... : ................. .lihesanotion of the Municipality by-a Desolution passed !jot 

'80 ,general n1ettting is required. . 

. 48 (1) -:-Every Municipality ma.y from time to time ...... , ............... make 
.... : ....... ,bye-Iaws. but not so ail to I'ender them inconsistent with this Aot ...... ; 
:. '. (n} reg~ating the conditions on whioh permission may be- given for 

r the temportlJl'y occupation of, 01' the erection of temporary structures on 
pu'1l)i, stl·ee.ts o~ for projeotions over publio streets, ............................ . 

• (0) for preventing the ereotion 'of buildings without adequate provision 
being made for the laying out and looation of stI'llets; 

(P) for ensuring the adequate ventilation of buildings by the provision­
and maintenanoe of suffioient open spaoe either internal or external and of 
doors and windows and other' means for seouring a free oiroulation of air ; 

5u (1) ,Every Municipality may acquire and hold property' both movable 
, and hnmo'vable, ,whether within or without the limi~ oUhe Municipal Distriot. 

'. !'" .. 

50 (2)-All property of . the nature 'hereinafter ill this section specified, 
and not being specially re~erved by the Go~ernor in Counoil, shall be vested in 
and belong to the Municipality, and shall. together with all other property. 1)f 
what nature or kind soever, not being specially reserved by the Gov:ernor in 
Council, whioh may become vested iu the Municipality, be under their direotion, . 
ruallagemeut and control, and shall he held and applied by them as trus~es, 
subject to the provisions and for the purposes ofthis Aot; that is to say :-

(a) All publi'C to'lln,walls, gates, markets. slaughter-houses; IDanUre 
and night-soi! depots, and publio buildings of every description. . 

(b) All public streams,.taI?-ks. re~ervoirs, oisterns, wells. springs, aque­
ducts. conduits, tunnels, pipes. pumps and other water-works, 'and a.l1 

• bridges, buildings. engine!!. works. materials and things. connected there­
with or appertaining theretq, antI also any adjacent land (not being private 
property) appel:taining to airy publio tank or wllll:, . ' 
. Cc) All public sewe,rs, dmiqs. tunnels. culverts. gutters and water-
courses in, afongside, or under any street, ,and all works, materials and, 
things appertu,ining the~eto, ..... ....... .•. ~_" ...... ,'" ............................. . 
. (e) All lands transferred to theul by the Seoretary of State for India 

in COlUloil, or by gift or otherwise, for local publio purposes. , . . 
(j) All publio streets, and the paveme~ts, stones and other materials 

t~ereot. and also all trees, erectio!l9"materials. implements andtthings pro-
Vided far ,;uch streets. . . 
54 (I.)-It shall be the duty of In'wy Municipa.lity· to wake re!l.liouable 

provision for the following matters within the MuniCipal District under' their 
authority. nMnely:- . " .' . _. . 

(j) removing obstructions and projections in publio str~ets or places, 
and in spa~s not being private property. which are open'to the enjoyment 
of the pubhc, whether such spaee.~ are vested in the Munioipalityor belong 
to His Majesty j • 

B-. ... 
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(i) construoting, altering and m&intaining publio streets, oulvertS, 
M unicipaJ boundary-marks, ............................... V •• • ~ • ..•••••.•••••••••••• 

(k) naming streets and numbering houses; 
• 

90 (I)-It shall be lawful for the Munioipality to layout and ruake new 
publio streets, and to oonstr.ot tunnels and other works subsidiary to the sa me 
and to w!den, open. ,:nlarge, or otherwise improve any sucb streets (lI.ud. 
to turn, divert, disoontlllue or stop up any such streets) and, subject to the 
provisions of sub-sections (2) 'of Section 40, to sell any :Such land, hereto­
fore used or acquired by the Municipality for the purposes of 'fIuch streets as 
may not be'required for any public street or for any other purposes of this Aot. 
. 90 (2). - In laying o~t o! ma.ki~g, or in tur~g, dive,rting, ~widening, OPtlIJ­
mg, enlargmg, or otherWise lmprovmg any publio sLreet, m addltiou to the land 
required for the carriage-",ay and foot-waye and drains thereof, the Muuicipll­
lity may purchase the land necessary for the houses and buildings to form the. 
said street, al?d subject to the provision oontained in sub-seotion (2) of Seo­
tion 40, may sell and dispose of the same in perpetuity or on lease for a term of 
years, with suoh stipulations as to the class and desoription of houRes, or 
buildings to be erected thereon as they may-think fit. 

90 (3)-When the Munioipalityconsider that in any stre~t, not being a 
public street, or in any part of suoh street, within the Municipal District, it is 
necessary foe the public health, oonvenience or safety that any work should be 
done for the levelling, pavipg, metalling, flagging, channelling, !iraining, light­
ing or cleaning thereof, the Municipality may by written notice require the 
respective owners of the Jands or buildings £ronting, adjoining or abutting upon 
such street or part thereof, 'to carry out such work in a manner and within a 
time to be specified in suoh notice. 

90 (4)-After such work has been carried out by such owners or, lU 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 sha.ll, be declared by a publio 
notioe, put up therein by the ~Iunicipality, to be a publio street. ' 

90 (5)-A Municipality may, at any time, by notice fixed up in allY 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 suob 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, ~eclare the s'lome 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 spaoe. 

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 which, whether erected before or after the site. of such building 
became part of a Municipal District, shall have beelj erected or placed against 
or in front of such building, and whioh, . 

(a) overhangs or juts 'into, or in any way projects or encroaches upon, 
any public street, so as to be an obstruction to safe and convenient pass­

. age along such street, or which 
(b) projects and encroaches into or upon' any uncovered aqueduct, 

drain or sewer in such street, 80 as to obstruct or interfere wi th such 
aqueduct, dra.in or sewer,. or the propllr ~orkii1g thereof: 
Provided always that the Municipality shall, if such projection, encroach­

'ment or obstruction shall have been made in any place before the date on 
'which such place bec!;tme part of a Municipal District, or after such dat~ with 
the 'written permission of the Municipality, make reasonabl~ compensatIOn to 
every person who Rufiers damage by such removal or alteratIOn ;" ' .......... , ••• 

122 (t)-Whoever in any place after it has become a Municipa.l District, 
shall have built or set up, or shall build or set up, arty wall or any fence, rail, 
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post, '~ta))~. verandah, platform, plinth, step. or.any projecting structure or 
thing, or other, encroachment or obstruction, in any , public' street, shall 
be punished wibh fine which may extend to twenty-five rupees. . . 

(2)-The ¥unicipality shall have power to remove any such encroach­
ment .•. ' ...... , , and shall have..the like power tp remove any unauthorised 
encroachmenttlf the like' nature in any open Bpace 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 have 
first been obtaiQed, and the expense of such removal Bhall be paid by the per: 
Bon who has caused the said.: ............ :encroachment ........................ . .. . . . 

N()u.~For pro~ fees in fOTDl&l or summary enquiries (a~ 8 as. for a summoDB, and 6 &e. for a wamnt, 
and bhatta B8 for Court. of Small Cauaea) •• p. 687 B. G. G. of 8.7~76. The C Court:.' GaD order ihe eo&ts 1;0 be 
bom. by obiter party (8. !l4G8-8~). • . . 



CHAPTER VI. 

Map Printing. 

130. When the enquiry is finished for any partioular sheet and when the 
final numbering has been oarried out, we can then proceed to print the maps. 
Th~ process to be employed is the ·Vandyke. by whioh a traoing made upon 
paper reasonably transparent (not necessarily tracing oloth but' Bank Post or 
other thin white paper will do even better) is laid npon l!ino sheets specially 
prepared in such a way that the tracing is transferred by the action of light to 
the prepared printing surface. In t!:tis way there can be no variation whatever 
between the tracin~ a.nd the printed map, as may occur in photographio 
re-production upon gelatine plates. It is essential that the ink used in the tracing 
must be uniformly and adequately opaque. such as Higgins' Wa.terproof Indian 
Ink, perfectly evenly and uniformly applied. Common ink will not do. beoause 
the lines are sometimes dense and sometimes almost transparent. Morsover, 
sinoe after printing the tikka. sheets at their original size we require to reduce 
them by photography to a general map of the oity, it is necessary therefore tha~ 
the lines and figures used in the first tracing should be large enough and thiok 
enough to be still legible when photographed down. If the tikka. mapll are a.t 
25 feet and we reduoe to 200 feet to the inoh, this is a. reduotionto ~th, and in 
fact 64 sheets at 25 feet to the inch will reduce to one sheet of the same size 
a.t 200 feet to the inch. If therefore we write figures on the . firet traoing of 
suoh size that when'reduced to ith they are invisible'or illegible, this will not do. 
In Fig. XXIV, we find a. sohedule of figures and letters and lines and hatchings 
a.s they should be drawn in 25 feet and 40 feet tracings, ill 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 o.ndgood 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 1000.1Iy, provided the 
a.bove. requirements oan be guaranteed, but experience showed that local 
tracing is very risky and. often had to be done a.gain. We o.re now sending local 
men to be trained in Poona. For traoing,. one must have an absolutely rigid 
frame so arranged that ilie light passes from underneath; and for this re9.son' 
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 unbuilt portions of each property will be distinguished 
by hatching the built portion. The lines will. be drawn far apart so as not to 
coalesoe upon photographio reduction. Hand printing stamp& oaf! be obtained 
for printing na!lles though they might ne'ed retouohing by hand. 

J31. We have to print not only bounda.ries of properties but a.1so their 
numhers as finally numbered, and' the storeys Bond the names of streets, 
and names of publio buildings. Government and 'other offices, cattle-pounds, 
a.nd so on. ~unicipal, Gaothan. and Village boundaries will be shown by 
distinctive lines. Tramways and Railways will be shown by oonventional 
~ymbols, and various other suoh po.rtioulars as may be deoided for any partioular 
town such as the location of the water and drainage mains, reservoirs, a.nd 
publio 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 distinotions betweell 
ordinary properties and'lnam Survey numbers, and Munioipal lands (se8 
Connnissioner N. D'.s C. T. S. No. 27, dated lLth March I!H6), though it is 
usually better to leave these details to be dealt. with as subsequently desoribed 
in para. 134 below. 

132. When thA sheet has been oompletely traced and all the names a.nd 
num bers as above properly inserted, it will be printed off. Of course, there 
will be a. printed title and the soo.le, year of Surve.v, and an explanatory list of 
symbols employed will also be printed on the faoe if there is room or, if not, on 
the reverse. The LL lines will not be traced across the map sinM they would' 
tend. to cOllfusion, nor will any off-sets, or the base lines or traverse legs be 
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drawn, nor any dimensions which the surveyor may have recorded, bti' it is in- • 
dispensable and most important that the exact position of every Theo~olite 
station should be traced and the station numbered, and round the margm of 
the map the extremit~~ of the LL lines .should be marked and numbered, so 
that if desired they could be drawn in pencil across t1ie map with a r:uler. 

133. When printed, the next thing is to join. all these tikka maps into tlie 
general map of 200 feet. Here we shall fina the LL lines very· useful as a 
guide. Round !ne margins 01 the maps there will fre<!,.uently be pieces· of 
properties or whole properties which appear iD both. maps (see para. 66). The 
first step will be tu place together on the floor of a large room or on the la.rge 
boards available in the Photozincographic Office as many printed map·sheets 
as will photograph down to one plate on the camera. They will be trimmed 

. down with the scissors, and overlapping portions cut awsy, and the JUDction 
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 a 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 a single name, one of them being blocked out. 
Then Ward or peth names which could not conveniently be shown up.on single 
sheets can now be inserted over blocks in large letters. Also natura.l 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 L~ lines at the' 
extremity of every tenth (in a. 1/5th reduction) Or every sixteenth (in a 1i8th 
reduction) should be retained and the rest cut oft'. When this is completed, thll 
photographic reduction is made and the resulting negatives are joined together 
into the general wall map at 200 feet. . 

, '£here 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 soon by the finer tiE'lio process instead of litho, a specimen of a Helio 
reduction to l!00 ft. from a village site surveyis given m 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 collocation of the City with 
ample accuracy for topographical purposes. Encroachments and other dis­
pu tes must be decided by the printed tikka sheets, or originals thereof. 

The largest camera in use in ~oona. gives a plate 20u x 24": taking Tikka. 
fheets at 24"X 3C· [see para. 51, the extia. 2 inches (para, 66) disappear at the 
tra.oing st&ge]; this means that at 40 feet to one inch 16 sheets a.nd 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. -. ' 

. 134. But there are certain features desirable for admini;;trative purposes 
which we cannot conveniently show up0l! th.e first tra.cingslLnd 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 ",hat are subject to 
rent. Also they would lik.e to know the. location of latrines, water stand-pipes, 
dust bins, pail and ka.chra depots, slaughter houses, Municipal schools, toll 
a~d ootroi offices, and so on. We could not have printed a.ll these things by_ 
dIfferent symbols on to the original map withoutoverl'rowding and confusing it. 
But the M uniciplllity can now take a printed se~ of tikka sheets {or a 00&1 200" 
wallluap) and can color them with various color washes. upon all these kinds 
of pr?perties, and localitIes which they desire to distinguish; parti(JUlarly the 
locatIOns aSSigned to dangerous &Dd offensive trades (Section 151-D, Municipal 
A?t) and all burial and burning grounds. Just so the Drainage and Water 
Works Engineer can draw 01' paint his drainsge and water pipes, out-falls, and 
all other particulars in the exact position they occupy. Then the Coliector can 
take anot.hl'r set and can color Government la.nds granted on lease or paying 
».lte~ed &ssl'sBment, or' lnam lands, or temporary leases, or lands unoccupied and 
a vaJlable for sale. The Police and the Excise Administration can also take sets 
Rnd (,olor them according to their requirements; at Consus time another set 
JURY be used ~or the control of the Census operations. Obviously, if we printed 
u11 tht'se detaIls even on the tikka Illaps they would becollle unduly congested, 
and, when photographed down, the general 200 feet lJlap would beceme 
.. 0 ti r('\y ilJ('gibll'. . . 

llMO-4t· 
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134-A Contouriag-One of the most important things which the Hanitary 
"Vater, or Roads Engineer requires to know about a city is its oontouring 0; 
distribution of levels A contour means that line running through a city along 
the ground surface whioh is everywhere at the same level. In a hilly town the 

. oontouring would naturally. form rings round each hill and would show dtlep 
indentations whenever they cross a natural drainage, stream. or river. In I/o 

very fiat city like Poona, there would probably be only a very few cont',ur linea 
altoge~her and these mostly along the banks of the river, if we drew each line 
at an interval of [) ft. In N asik there would be a considerable' number of lines 
even at 10 ft. of vertical interval. 

In open country I/o contour line can .be followed by a Surveyur through­
out ita course. In a oity this is obviously impossible, as it would run through 
houses and walls. The only possible course is to follow the principal streets 
a.nd mark the levels along them and determine where tqe contour lines cross 
eaoh street. We hs.ve 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. AB Boon as the' 
printed sp-eets 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 ])atum at nearly the lowest level in 
the Town area, he should caU 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 Iltill 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 fee~. 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 princips.l strtlets, and 
determine where the contQur lines cut them. Also he should follow up the 
beds or courses of the most conspicuous drainage lines sllch as rivers or nallas, 
and find where the contour lines crOSij the water level. Also he should work 
eeverallines 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
spection of the ground. The object of this contouring is not to get exact levels 
of every fraction of the city, but to give bold and yet Bot 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 wir.h 
exactness 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 desire.d, future levellers should take olf from points not exposed 
to alteration 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 alao be done. It ought not to take a competent leveller more than a month 
to complete .. good contour survey of quite a considerable oity, when' he is 
providlld with the maps contemplated by this Manual. , 
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CHAPTE~ VII. 

Property Register. 

185. Upon the conolusion of the en:Juiry and the appeals, and after 
8.8signing the final numbers we then proceed to write up the Property Register 
du~g the printing of the maps. The Property Register is a summation of the 
results reoorded in the Enquiry Register. We can, therefore, leave out all the 
dates of notices and notes about persons present and reasons fIX decision, &0., 
which are in that Register. Moreover, we have now given the properties a final 
number and first we should- make a sort of index ·showing the connexion 
between. the final Number and the·Chalta or cutrent Number which the 
Measurer used in his sheets, and whioh was followed by the Enquiry Register.' 
"fhen 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 
{In page 58. When it is completed, the areas will be totalled, each kind Of 
te'nure whiCh it is neoessary to record separately in the Village ~aravband 
(V.F. V.) being separately totalled, with the revenue if any wruoh aocrues. 
Commuted revenue will be dealt with as desoribed in the Manual of Revenue' • 
Aocounts. When transferring total areas to V. F. V, take the nearest IItlDta 
and quarters. . 

Whenever any change in area or revenue occurs in the Property Register, 
these totals must be correoted, just as the Abstract of. V. F. I in ordinari 
villages is kept up to date and oorrect by the Village Acoountant. No 'Kam­
J asti Pa traks' from the Distriot Survey Office are needed,- since' the City 
Survey Offioe is self-contained and can make all its corrections, quoting of course 
.the authority.' . 
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I"structrona for writing up the Property Register. 

1. Column 5 should never be left blank, the word nil or • mua.D.' 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. 

o 

3. Column 7 will show the year of expiry of the genera.l ,Settlements 
except when thete are specia.lleases shown in Column 6. It will then give the 
year of the expiry of those leases. 0 

4. In the case of Govem'\hent land not given out on permanent tenure. 
Column 8 will remain blank. uwess the land is reserved for a special purpose, 
when the details can be given in trus oolumn. 

S. Column 10 will contain the names ,of lessees of Government land 
who have no permanent right of oocupation. In such cases Column 8 is 
blank. The <lape of expiry of the lease will be given in this Clolumn and not in 
<lolumn 7. 

[Where a Record of Rights is being introduced this oolumn will also 
contain the names and terms of lease of long. term lessees under permanent 
ocoupants.J .' 

6. Column 12 will be filled in when the register is to be used as 0. 

Record of Rights under Chapter X·A, Land Revenue Code. It wiU contain such 
rights as are recorded in the similar column of Village .Form VI. Aho notes of 
easements found by the E. O. will go here. . 

7. A mortgagee of a building belonging to a perma.nent lessee of the Boil 
will be shown in Column 11 aga.mst the name of his mortgagor in Column 10. 

8. Mutations will be made direct in ink into this register, see Chapter 
on Maintenance. Origina.l entries must therefore be given plenty of room, 
leaving from half to one inch between entries (see pa.ra.. 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 0. portfolio; when the whole Register requires re.writing, all the remain­
ing pages will be similarly re copied and .bound up. Subsequent a.lterations will 
be made upon the new oOPY. -

10. When one or more upper floors or parts thereof a.re held by separate 
owners, though not building si~es, they may be entered parenthetically below 
the ground fioor property as sub-numbers, for M:unicipal and other purposes, 
noting in Colum. 12 that they have the right of standing over the lower~oor 
properties; so too with houses bu~t on bridges or on projeotions over a 
.street, &c. 



CHAPTER VIII. 
-
Banads. , 

136. -Banads are to be issued after the Property Register has been Wlitteu 
and the maps printed. _The printed maps show the final 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 ~th en~:lUgh of the surrounding properties to indicate the 
boundarIes and surroundings. Then upon a Sanad Form we paste the map of 
the Survey No. and then finally we take care that the whole sequenoe is com­
·plete according to the Property Register volume. Then we write in the name 
of the holder and the tenure as in the Property Register, and then we may write 
down some, though not all, of the dimensions as shown on the original deta.il 
map shsets. A scale strip is to be printed on the Sanad, so that any other dimen­
sion Mn readily be ascertained by anyone who knows how to use a scaJe. Then 
the Sanads 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 da.te it is issued, and so on. It is not often possible for the 
E. O. himself to ~ign the Sanads since he ca!lnot remain at his post idle while 
the maps are pnnted, and Property RegIsters and Sanade are drawn uP. 
but if he can 'sign any, then so long as he is discharging his functions of 
.E. 0., or even afterward,a if he is available, he is th~ 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 FOrUlS (R. 12163-14), but it must be very 
distinctly understood that these are only specimen Forms and that the Banad 
does)J,ot create, modify, or take away any title or tenure, but let.ves things exactly 
as they wereactua.-lly found by E. O. 'The wording of the Ban ad must be altered 
to fit the exact facts of each case, (R. 10347-09, 482-10, 5000 - 16). The 
Standara Forms provide for properties held revenue-free, and properties paying 
revenue, but .as we have already seen there &re .half a dozen or more tenures 
besides these which must be recognised and confirmed by the Banads, and not 
altered (R. 5000-16).· For Inam lands held already under Sllnads, the new 
City Survey Banlld will simply recite the fact, and give the dimensions. 

Fo""uZIJ (1) D.,.tri ... Pcut.- . ' 
White Dextrine : .. ~O_. 
Water •.• 1.0 .. (Fluid). 
Formalin ... If> minim. 

or 
Salicylic acid ... 15 gmina .. 

Rnb the Dextrine down to a emooth paste with a little water, add the remaining .... tor .... d hea~ 
in a water-bath- until dieaolved, furring well, ,",ring heating, in one direotion only. Add ~he 
formalin or Salicylic acid. Allow to .. t. Should form a white masa free from Inmpa. 

l"onnula (2) FlOUf" Paste-
White Flour ... 4 018. 

Arrcwroot ... 1 os. 
Salicylio acid 
Water 

· •• .60 grains. 
... 20 oza •. 

Rnb the flour into a cream with ~ little water, add to the remainder, aDd boil in a .... ter-bath .. 
. . for 10 minuteS. 

2. Dextrine, Formiilin, and Salicylic acid can be had h"Om any well kl1CWD drn,ggi.t. Paate 
thus made will keep well ""d will protect the adhesions from a~ks of oockroach .. or other ineecta. 
or growth of mildew. ' . • 137. When the Sanllds ha.ve been drawn U)7, they must of course be 
checked and compared by anot;her official besides the. writer, and initialled by 

. him, and then they will be signed by the specially appointed officer (Bee par~ 136) 
after such tests &8 he d/lems proper. Then the Collector will isSue notices under 
Section 132, and the fees fixed will be posted in the Enquiry Register (with. 
addition of penalties for taking delivery after the prescribed time). There will 
also be needed a combined Day and Receipt Book similar to V. F. IX. bul> 
simpler, for the use of the collecting staff, which will be specially printed for the 

• A large dekohi containing water andplaoed' ov" • fire to boil with a """"ler dekcbi conlaining .he material .. 
for the poste standing or fioating in it. 
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<lity; Each counterfoii being specially numbered will show on its face the 
C. T. S. Nos., the date, and the amount of fees for which 8anads are given to one 
person at one time. His liignature in token of receipt will be taken on the back; 
finally the Receipt No. will be noted in the Enquiry Register (see para. 116). It 
will be convenient towards the close of the collection operations to make anexac~. 
list of the 8. Numbers for which fees are not yet collected-and some of these 
may ultimately have to be written off, though recoverable as arrears of L. R. 
{ Section 132, L. R C.). • 

138. The next question is to wholD should the 8anad be given and how 
many Sanads are to be issued upon the basis of the Property Register entries. 
The law, Section 132. L.R.C., requires that the 8anads should be given to the holder 
()f each" building site" and It separate fee (therefore a separate 8anad) for each 
such Bite "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" as including a tenant. But onil could not give the 
Sanad to the tenant and'leave the owner' out. We must interpret this to mean 
Superior Holder.' But the words" separately held" need not be so interpreted. 
Here separate tenancies can certainly be distinguished. A building is included 
in the term land, but could not be called " a building site." 80 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 a.nd still more when 4. owns the land and part 
of the building, but B owns another part of thtl building' (such all 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 til separate tenants whether on a long or 
'Short lease, or even small houses lelLlled upon monthly tenancies, even so each 
such separate building site, with the house upon it, being ,differently tenanted 
IS I separately held' and requires a separate Sanad (R. 6416~9, 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 Banad 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 np more maps for a few such duplicates. The map should be 
hand-copied and Re. 1 would be a fair charge or more in some cases. . A 
mortgagee in possession is certainly a holder, but he is not the Superior Holder, 
.and the Sanad mu'st be made out in the name of the mortgagor, though it may 
be delivered to the mortgagee as his representative, if the mortgagor himself 
<loes not come forward to take delivery or pay the fee . 

. 139. Many properti~s consist of what lDay be oalled a main block and 
ilome 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 
custom free of revenue, while the extension is 80 piece of the street or some 
open space encroached upon or occupied at a known date and for which a rent 
ia paid or which is admitted to be liable to revenue when Government demand 
it. In such cases the tenures are different (' separately held') and separate 
Ban ads must be issued. It may seem that for such small properties, sometimes 
.consisting 'only of a platform or a flight of steps, it is not }Vorth issuing Sanads, 
and it is extravagant to charge Ilo separate Sanad fee. Yet we- may remember 
thllt it is not so IUUCh. the main properties which cause trouble, litigation, 
disputes, and ttnnoyance to the general public, but it is precisely these ~mal . 
projections and excrescenoes which are the chief cause of City Survey opera­
tions. 'Where the land' ha.< been rented (see para. 95) by the Municipality 
that body must pay the fee. It is not a hardship, beca.use they derive revenue 

. from the land and as remarked by the Hon'ble Mr. Curtis in No. 268-S.S. of 28th 
AprilllJlO 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 wefe 
not large pieces; because it is precisely these pieces which are a continual 
nuisance to Municipalities. . . 

140. Sometimes these excrescences are not even leased aB land but exist 
.()niy as eBs6ments or licenses when the person in enjoyment has executed a 
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Nada.va Ka.bulayat (no-Buit agreement) admitting complete abSence of ownership 
and agreeing to par an.a,?-nua.l fee ~6T the permis~ion t<t use, or perhaps enjoying 
the use free, but dl~clalllllng any title (see para.. 99). lIere we have to de",1 with 
an easement and not with a 'building .Bite' held by anybody. It would IIppea.l'" 
tpat for these the land over w}lich the eas'~ment is enjoyed should be excluded 
from the limits of the dominant property {ride para. 97). But upon the Sanaci 
for. the main property it should be remar\ed ,. togethet' with the easement of 80-

balcony over, or a right of way (or doorsteps or plall(orm or window) o'pening 
u~on the lan~ to the east (north, south, or west) _as indicated in the plan." It 
Inlght sometlilles be necess&ry, to color the plan to ma.lie it explicit. 

. 141. . 'If a piece of Government land~s purchased revenue-free in perpe­
tuityunder Rule'9, L. B.,C., while the main holding is also by custom uempt, 
then it is intended that the purchased pieoe should be always held .upon the 
same tenure as the ma!~ prop.erty. If that main property is hereafter by law 
assessed, then the addltlOn wIJl1lo1so be assessed, and therefore there is llO 

neooss.ity of giving sep.arate S~nads,. but the whole wm. be t~eai~d as olle pro­
perty ID accordance Wlt,p the mtentlOnlt of )tule 0: Llkewlile it may happen 
that in one property there are two classes of land, e.g., some sold out of the­
street, 'some lna.m, some"originally agricultura.l held on altered a88essment;. 
but it may not be possible to detl;lrmine the euct areas or the boundary bet­
ween each portion. Here the Sanad must recite the facts as aacertained, but 
the whole must be mapped and numbered as one property. . 

142. Got'ernlllent. Municipal. and Railway Lands.-No Sanads are i88~ed 
or fees charged for publio buildings 01' spaces or for ~overnment property, 
since there is no object in Government paying fees to itself. But the amonnt 
due for Government plots is assessed and deducted from the total cost by 
writing, off part of the advance, so that no oharge falls on other owuers. 
(R. 15407-17). Land held for MunicipIW purposes is usually free of revenue; 
it is not .J:!.owevsr .exempted from Sanad feei, and Sanadsshould be given; 
for each separate pint. But· when this land is leased or granted on rent­
by the Municipality, or even when the renta.l has been capitalised by sale. 
in perpetuity (e.g., as at Jalgaon), 'Sanad fees are chargeable to the "holder." 
If the Municipality has parted with all its rights, tben the snb-holder would 
be the proper psrsoD to reoeive tile" Sanad and. pay the fee, and we are not 
obliged to h9.ve recourse·to the Superior Holder. But if it is leased for a term 
oniy, or 'if the Municipality is rec~iving rent, then Banads should be iasued 
to the Municipality and fees charged for each separate occupancy. Land held 
by thj:l Municipality from Government upon short lease (with or without rent) 
is Goverllment land, and no Sanad need be issued. 'l'he 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'surplns profit&. 
(G. I. P., B. B. & C. l.o N. W. and other Railways) then the fees. will 
oome out of profits and will be partly, therefore, paid by Government. But if 
held py a private Company (Barsi), then they seem liable under the Code to 
pay.fees for each'separate plot •. Government have, however, ruled in R 5109-17 

, that, Sanads neea not be issued, nor fees charged even to private Hailway 
Companies. Buildinis' occupied 'as goods-Bhed or engineshed would not be 
separately held, nor would dwelling qaarters of Station :Masters or ga!lgmen . 
who are RailWay 'servants.. But if any house is let for a rent to any teuant, 
then 't is "separately held" according to the argnments above used. It is 
doubtful whether the City Bu!vey need in a.ll cases be extended to land 
occupied' by B Railway Administration. They .often have excellent detailed 
maps of the buildfngs, &c., and questions of encro&Chmen~ and public street, 
&c.. do not arise 'inside their land. This should be oonsidered by the Collector' 
in fixing the c. '1'. S. limit under Section 126; and if the Rail way carries on its 
-own sanitary: &0., organisation and is outside the objects of a City Sillvey, 
money need not be wasted on this area, for which Sanad fees &re not 
·reco'-erable. Details may be obtained for the general City map from the 
Railway Engineers; and the Colleotor would be using a. right discretion in 
excluding such an &rea from a;' to'!D site' under Section 126. 



CHAPTER IX. 

F8e Oalculation. 

. 141.. The. Oollector will caloulate the fees thus·:-

ExpendituTe.-First the net cost mue~ be I18Certained after agreeing the 
Treasury with the departmental figures and crediting against the expenditlll'e 
all surplus recoveries for copies or other fees. If any furth"r expenditure on 
map printing or Sanad writing is possible, this must also he calonJated and 
inclnded. Then he muet caloulate the recoveries. After eltcluding the Govt. pro­
perties for which no fee can be charged (para.. 142), he must have regard to the 
area shown in the Enquiry Register and the_ value as estimated in Column 13 of 
that Register. For each site whether it contains a bnilding or not, the E. O. 
can estimate its gross value in round thousands of rupees. The Municipal assess­
ments might help him, bulrextreme accuracy l!' not important. The position 
is an element of value, and does not 'require separate oonsideration. Having 
&8oertained for each site its value and area, these elements may be reduced 
to units. The unit of area may be each whole or part of 100 square yards. 

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

. cover the total cost. If in many C&88S the fee so calculated on individual. sites 
'exoeeds Re. la the unit-charge will have to be slightly raised to meet the loss 
• nom the application of this limit. The Collector should aim in the first place 
at a trilling surplus, since some feet! are sure to prove irrecoverable; on the other 
hand, penalties under Section 133 will increase the recoveries; though some­
times where the Sanads have been delivered and fees collected 6y the Revenue 
establishment these penalties have heen appropriated as Land Revenue, and 
not ss inoome of the City Survey. If there is a final deficit after collecting all 
possible fees, or if the cost per Bsnad is deemed to be too high ~d Government 
agree to besr sny portion of the total cost, then Government can write off any 
deficit shown by the City Survey account (88e the Godhra. case, R. 11155-, 16). 
The larger the number of properties, the less the sverage fee will be. . It is hoped 
that under the system in this Manual the average cost per property will in time 
re worked down to about one rupee. 



CHAPTER X. 

Maintenance. .' . 
(The .;stem of maiutent.n08 d •• eribed in par .... 145·16\/.l>u been approved by Governmen' In 

B.6106.17.] . • 

145. If we do not oarefully and thoroughly maintain J/< City Survey after 
its completion it .is soarcely worth the trouble of maKing the Survey at all. 
Very many City Suneys have been made in the past and havl! gradually 
decayed and become useless, and have had to be done.again for wlUlt of any 
Maintenanoe system. When a Survey beoo~es utterly out of date and in­
acourate in every detail, it of oourse fails to satisfy the requirements which 
justify suoh a Survey. Burat was surveyed in 1816 and again in 1~67-7o and 
now stands in need of oomplete Revision. Hubli first surveyed in 1827 and 
again in 1875-80 is in the same predioament. Bijapur surveyed as recently as· 

. 1892 within 25 years is in need either of extensive Revision or oomplete re-
Survey.' . 

146. On compietion of tpe survey and the Enquiry, the reoords will be 
handed over to the charge of the Collector or such officer as may be appointed 
to receive them. . • 

The Old Reoords are of two kinds: (a) gen~ral, old orders and papers 
. leading up to the Surveyor describin!;( the history and tenures, &c., and papers of 
any former survey; (b) individual, cases about particular lands, leases, encroach­
ments, acquisitions, &c., whioh are found in the Records of Government by 
E. O. Class (b) 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. S. office, but should be 
reqJlested to arra;nge them in similar files. Also maps, tippans, &0., of the­
Revenue B. N. which fall into the C. T. S. 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 Survey. is COlU· 

pleted and 12 years have elapsed. • 
The New Record3 will be:-

(1) T:ae Traverse Books inoluding Tie-Line (Kauns) Records. 
. (2) The Traverse Index Map . 
. (3) The origina.l Detai~ ma.ps, 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 sel;luence of numbers 

in the Register. 
(7) The counterfoil Receipt Book for the Banad fees. 
(8) The Property Register; with a 1-everse Indcx of old S. N. or 

Munioipal Numbers. • 
(9~ The files of correspondence, standing orders,and significant 

pa.pers relating to the general operations; pa.y, contingent, and other bills _ 
and accounts. • 
<\ copy of items (1) and (2) shourd be made and placed in the Dj.strict 

SnfvllY Office togetber with one complete set of the plinted maps and duplicates 
of (3) or the tracings. Whenever any sheet is reprinte~ in co~seque':lc_e ?f 
corrections, the trac.ing of the corrected sheet from which this reprlD:t IS 

made tlhouldalso be. preserved in the D. e. O. If ever the Pr?perty Heglster 
item (8) is rewritten, then the old copy should 0.180 be preserved m the Talu~a 
or District Recore!. 

These record~ must be 10cafJed in the town "itself, and not removed to any 
other head-qua.rtets. Th~ surveyor who will be entertained to keep the sUl:vey 
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up to date cannot, do. his wo~k efficiently if he has constantly to apply for 
esseq,tial papers to another office. General control over the survey and the 
maintenance of the Property Register will be exercised by the Collector and 
the loealRevenue Officer (for some cities the Huzur Deputy is very con­
veniently locateg) to wh<?m he may commit the direct charge. ~e techni­
cal work of the survey, the methods of measurement and correctlOp. . of the­
maps. selection and care of insilrumen ts and so on will be carried on under 
the supervision of the District· Inspector, acting under the general 9rders of 
the Superintendent of Land Records. The staff r~quired should be appointed 
before hand so as to be ready to take charge as soon as the Enquiry Officer has 
finished his work. A surveyor trained in all aspects of C~ T. S. work is 
essential; what other clerks, if any, are needed, will depend on t~e circum­
stances of the partioular town, anil the help w1tich 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 staff takes 
s:harge, no other office or department could oarry out any measurements in the 
oity area for an:y purpose. except purely engineering work: nor should the 
Municipality maintain Surveyors for land measurel7lent. 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. Thll 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 Offioe to deal with the survey 
proper and a village and talllka. staff to maintain the other records and accounts. 
In the case of a City Survey. 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 80 clerk of the stlinding of Circle Inspector for Reoord of Rights 
IiIl Property Register work (Gadag R. 3492'~11i; Sholapur R. 9327-~5). 
(The old staff in Bijapur, Dharwar. Hilbli was graded with the Revenue sta.ff, 
R. 3654-09). . 

148. Changes which will require to be noted in the Records' will arise. 
~- . " 

, (a) Government or Municipal action, such 8os'land acquisition, street 
i~provements, town planning and so on. . 

.' (b) Pi'ivate transactions embodied in registered documents. 
(a) Private transactions not registered. , 

Of the'last a oertain number will become known to the Municipality in the 
course of the maintenance of their taxation registers, others :will remain 
unknown. .,". 

Transactions ~o which Government is 80 party will usually be conducted 
by the Revenue Offiser in general charge of the City Survey, It is a matter 
of office routine for all such cases involving any change to be co=unicated 
immediately to the City Survey Offioe, With the Munioipalities this is not the 
case, and a ohief cause of the deoay 01 oity surveys in the past has been the 
negleot of the -Municipalities to supply information and of Revenue Offioers to 
demand it from them. It should be one of the first oares, therefore, in a new 
survey offioe to arrange with the Munioipality for the regular &.nd periodical 
1I~bmi8sion of reports of, (1) all new l~ases given or' (2) acquisitions made. 
(ol) removal of buildings, (4) grauts of permission to build, (5) other changes 
which require tq be reoorded in the Property Register which oome to their 
notioe in the ordinary ooU)'se of business, suoh as the death of property holders 
and transfers of property. Eaoh such report should be on a' separate piece of 
pa~~ to suit the Self-Indexing Filelystem. Collectors must insist on Munici­
palities framing a rule aooordingly and submitting these. returns regularly and 
punotua.lly. and simple forms condensing the facts and supported by oarbon 
paper duplioates can readily be designed. 

In rega.rd to (0) it will be the duty ~f the surveyor or cl~rk to go onoe a. 
. month to the Sub-Registrar's offioe and ()olleot the information required. 

B8W-6 
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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 oity survey lI}'eas 
property holders are under an obligation to present their doouments and ~ 
notify transfers of property. It is believed, however, that all owners will be 

, ready to produce documents, when asked, for the purpose of reoording them in 
the ~egister. There sh~>uld, therefore, be no diffioulty in reoording the necessa.ry 
deta.l~s of documeDts for ch&J?ges reported ,:>y the M~icipality. In o.rder to as­
certalD other cbanges there IS no alternative but a regular and 8!1ptematic in­
~pe~tion of all survey.numbers. Even when notification is oompulsory, this is 
indispensable. For thiS purpose the surveyor or clerk must visit a small number 
of survey numbers every day. One man oan very easily visit 10 properties in a 
morning, without unduly interfering with other routine work, and can thus 
review 200 properti~s in a montIt or 2,400 a year. The Register ofan-e.vero.ge 
town (7,500 properties) would thus oome oompletely under review onoe in three 
yea:s. If there are more prope~ties than 7,500, an extra man may be needed j 

but It should first bEl' made certalD that the scale of 10 properties a day oannot 
be increased. This inspec"tion should be regarded as the chief ordinary routine­
and will be conducted simultaneously with the inspection of traverse stations, 
and test of suspected encroachments. 

150. The inspecting surveyor or olerk will take th~ Register with him on 
his rounds and the detail map, and satisfy himself by enquiry on the Bpot that 
the entry of rights in respeot of eaoh survey number is correot j and if a change, 
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 ohanges of right, using a Register as on p. 60 of 
Revenue Aooounts Manual (1915). 'He will compare the map with the ground 
and make a note for the surveyor (if he is not the surveyor) of any ohange 
obviously requiring measurement, or map correction. If it is necessary to 
enter a building for this purpose and objeotions are offered. he will give the 
7 days' notice required by the Act, a.nd make a second visit on the expiry o.i. 
the notioe. Standard Forms of reoeipt for documents, or for intimations, and 
for Notice to produce will be the same as for agricultural lands. 

151. The instruotions attached to the Property Register form show that 
no Mutation Register is to be kept. Changes will be written neatly against 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 exaotly 
wlIat changes are being made, a subsidiary Register or List will be maintained 
with 3 oolumns only: (1) Serial No., (2) Survey Number, (3) Date of Mut· 
ation.' , When they have been ohecked or tested this list oan be destroyed. AB 
support for the mutation, ·the report from the Colleotor or Munioipality, or 
from private persons, will be filed under.the survey number. or numbers con­
oerned in the self-indexing files (of whioh description will shortly be made). Cases 
discovered by the clerk on 4is rounds will not, of course, hUove suoh an a.uthority, 
but will be reduced by him to writing and reoorded under his signature in the 
file, and be tested as usual. Every suoh entry will be attested, as are mu­
tations in the village reoord, by an offioer not lower in rank than a Mamlatdar's 
Aval Karkun, that is to sa.y, generally, ei~er the District Inspector, the Mam­
latdar, or in the oase of a ta.luka town, perhaps the Treasury Aval Karkun. 
Mutations will be posted in the Register immediately on receipt of infortIla­
tion and need, not await the oompletion of the revision measurements in ca.ses 
in whioh measurement is 'Yequired. When it is found that the Munioipality .. 
has failed to notify a change whioh they did know the delinquenoy will be 
soheduled and reported for departmental aotion. Only in this way will they be 
kept up to the required vigilance. 

Noti()8 of Mutt!t~8; 

152. Whether the Reoord of Rights, Chapter X-A, L. R. C., be ~pplie~ or 
not it is proper to give public notice of ~uta.tionf/ to those persons wliose z:ghts 
are 'reduced and their friends, 8.g., if A sells to B,' A's rights are reduced j ~f A 
and B effect a pa.rtition of property formerly- in B's sole possession, B's nghts 
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are reduced, If A dies and is succeeded by hisheira, A (though deceased) is 
regarded 80S hr,;ving his rights reduced iany person who claims to be his heir, 
assignee, &0., can then assert himself. . 

F~ll copies (a.s the present law in Chapter X-A literally requires) will not 
. be iBBued; but can be -obtained or the revised entry can be inspeoted in the 
C. T. S. 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. Mutatioru· 

It; is hereby notified that the rights of the following persons have been' 
redubed by Mutations in the Property Register of the City Surveyed area in 
respect of the lands noted in each case. . . • '. 

If any person ha.s any objection or desires further information he should 
apply in person at the C. T. S. Offioe • 

. . -
Date of N .. 1JI8 of ~ ... hoN· rights N atuN of alteration entry of the .... reduced. in righ'" S. N. alleoted. 

Mutation. '. 

__ • _. .'---C- .. . _ 1· I I 
. 

I . 

. . 

I 

153. Almost a.1l correspondence (including oral complaints or objeotions 
which should be reduoed to writing and filedbere·if they contain anything 
which affects ,the Record) in the City Survey Office will refer to particulat' 
survey numbers: and therefore offers. peculiar facilities for the use of the 
Cl self-indexing" Record system. This means that the seria.! 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 thEl seria.! 
'order of its Burve}' number; a label pasted on the shelf itself showing us where 
to look for a partICullliJ survey number •• Thus, above label' 1-100 ',a.1l corre­
spondences relating to survey numbers 1 to 100 will be pla.ced in their seri1iJ 
order. Bhould one oorrespondence deaJ with several Burvey numbers, say, 21. 
168 and 875, the correspondenoe will be plaoed against the lowest serial number 
(21) and in the oross-reference sheet of each of the other numbers 168 and 375 
a reference to survey number 21 with the date of the oorrespondence. If there 
occur in the future other correspondences containing references to these 
partioular numbers which are filed elsewhere, additionaJ notes can be made on 
'the same reference sheet. The periodical reports which will be received from the 
M:unicipaJity 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-refereuce sheet). Papers which are self-inde:z;ed do not reqnire to be noted 
in any Bamishi. Papers which require further action (such a.s investigation 
after a period, or a. reply to be sent) should be distinguished· in the self­
indexed filos by coloured Hags. When any original papers are sent away, in 
ordor that prompt recovery may be ensured' a. special flag must be attached. 
Lutters which issue from the survey office relating to a survey number (or 
numbers) should have no oth~i index or reference number. than the survey 
number itself (or the IowllSt in the case of several sUrVey numbers). The 
Sur,eyo", will keep a separate record for his measurement cases (see pars. 154 

B_~ . 
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below). Under this system of filing it is not possible to disori~nate between 
l)1asses of Fapers (except such as can obviously be destroyed atonce). But 
since no document of title or other papers relating to oity survey entries can 
be le!:\,ally required much more than 30 years after they have been entered in 
the Register and given effeot 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 no~ 
become unduly bulky an even longer period may be fixed. There will be a 
certain number of correspondences.which cannot be so treated. Such of these 
as require to be recorded in the office, such as inspection memos. and oiroular 
orders, will be filed together with a separate Index. Papers of no permanent 
intere~t will be placed toge~her unindexed for destruction at the end of the year 
followmg.the A, B, C, D Llsts of the Revenue Department. A simple Barnishi 

• Regist<'r in the form kept by Circle, II1spectors, merely to record the fact of 
receipt and despatch, will be kept. . . 

"154. We come now to corrections in the survey work proper. Work for 
the Surveyor will be caused by alterations or re·constructiotlB of buildinCTs 
encroachments, leases for building purposes by Government or Municipality'_ 
acquisitions, and sub-divisions of survey numbers, whe~er reported or found out 
during the review. All reports which come to the Surveyor and prima faci8 
ca~l for. m~asureJ?eIl:t will be entered by him immedia~ly on a. simple list, to 
gmde hlm lD thell dlsposal, the reports themselves bemg kept lD the pending 
bundle in the same sequence. The Surveyor will ordinarily do the review of 
Survey and of Rights simultaneously; if he has 0. clerk he may employ him' 
for office correspondence, or may take his assistance in the Rigblis review. 

In most small mofussil towns there are large areas of cheaply built houses 
in which changes must constantly be oocurring. The more prQlIlptly changes 
are dealt with, the easier will be the task of oorrecting the map. by reference to 
adjoining land marks whieh remain unclianged. The more extensive the 
alteration, the more difficult it is to lay it down on the map. We have already 
provided for constant inspection of properties for purposes of R eoord 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.' 'fhe inspection of the stones 
which are the stations 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 aone in all new city surveys. Those buried too deep (as at 
N adiad) 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 st<me, or after finding its 
position with the Theodolite! paint white lines on the ground to fix its exact. 
spot. A restoration error ot 2 inches is not to be-tolerated. . . . 

155. Not every measurement case will requue a reference 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 nas become impossible to 
relay this,then from a ne\'(. base starting from the origiual frame work. It is 
not proper to determine an enoroachmentwithout laying down again the base line 
by which the points in question were fixed. . 

156. 'The Surveyor 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 uAing thellJ in 
the hand in the stref.t, the maps of Surat and other cities in Gujarat had been 
renf\fred almost useless within 5 years of the conclusion of the Survey 
(R. 3377-73). These origin,,1 maps will 80arcely ever be taken nut except for 
this review and will be consulted only when there is some doubt.. The Survey" 
or Jpllst have all the 118uat equipment of City Survey work. Ea.ch day he will 
lay the leg from one Theodolite stat.ion to the next by means of the lung cord. 

, 
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-then he will lay the .branoh base lines and revie~ at .least 10 propertie~_ 
Where he can see that no change has ocourred nothmg need be done; but If 
he suspects a ohange then offsets should be measured. When change is found 
to have occurred, then the action requirlld by the circumstances should be 
taken. The Surveyor will mark with. a blue cross or. other~ise on a set 
of prinwd maps. all the Th~~olite StatIOns- and propertle~ r~vlewed.' and .he 
will plot all alterations wntm~ the 'Off~t lengths at p~mClpal pomts With , 
waterproof red ink upon' a speCial correction set of the pnnte~ maps, but :t;Iot 
upon the original map which is only used for reference (since It co~~ns 
mther more detail than the printed map). Encroaohments, fresh SUbdlv\l!IOnS, 
buildingJI made without Municipal permission, buildings broken do,wn or r.e­
moved, ohanges allowed by the Municipality but not reported by them, Will' 
eaeh require appropriate action (sometimes the removal of a building legally 
terminates the lease upon whioh 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 lie corrected in the printed correction-map, with an aocount 
of the reason of the oorrection filed in the S. I. Files, under signature of the 
D. 1. L. R. If it modifies an issued Sanad, the officer exeroising Collector's 
powers should be informed, and o~ders obtained.. After t~e first ro~~ or 
review, the oorreoted printed map will be the baSIS of reView, the oTIg'lnals 
being kept se a second reserve. 

157. . When the Surveyor is required to measure any property upon an 
applioation or for some offioial purpose, he often oannot postpone it until it 
comes in the uBual 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 ou·t of turn with blue orosses upon the same set of maps and may 

. include the Nambers in his monthly diary of review. Thus he oan never say 
that his review work has been checked or retarded throug!? being ,Palled upon 
to go hither and thither to make special mea'Surements upon applications, &c. 
But no such work should be measured for map correction .till the building 
is oomplete: premature measurement means either error or subsequent 
o(l()rrections. . 

158. When within the general limits of the City Survey agrioultural 
Jands 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 
N umber 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 a.pply to the grant of such wu,ste Government 
building sites as require remeasurement breaking up into 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 which 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 a fixed fee is desirable. This might be Rupee 1 per Survey Number, to 
be raised at the dis~retion of the Co!lector up to Ra. 2 or more for extra. large 
or oomplicated plots involving muoh works. New Sanads (oancelling the old 
ones) will be issued to the holder of each new Survey Number after pa.yment 
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 \IJld Fig. XXII), or such number or sub-number a8 
will not break the sequence of the City or Ward. When a. City tiurvey 
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 ~O/l, 
20/2,20/3. . 

Nol~.-Any obange in ... agricaltumJ Survey Nnmber -..ied out by the City Surveyor must be 
oommn.nl<'6ted to tb. DiBtl'ict SUl'T8y Office by m .... us of a oopy of the oorreotion. abuwiDg .. the 
authonty aDd .. wblch il ia mad.. Th. ord.". of the Collector permitting the oonvwaion to non­
~cultu ... 1 u ... of ogncultural laud within the City Survey .. r .... ahould tb_fore be communi-
· ... Ied III the Iil-d pl_ to the City 8urvey Office. The laud will then be tranafem>d hom the village 
Re""nu. """""Dta 110 the C. T •. S. Property Ilegi.ter. . 

B660-U . 
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159. Changes in the Revenue Survey are carried out on the authority of 
a ~amjasti Pat.rak si~ed .by. t.he Superintendent. of Land Records; one copy of 
which goes to the DIstrIct Survey Office and one to the Villa."e. Th. 
authority for the change itself comes probably from the Collector; 'the rulelt 
r!lquire the approval of the Sup~rintendent before the oorrect.ion is communi­
cated t.o the' Taluka and Village ojJicers. The principle is the same in & City 
Survey; changes-leases of lands, removal of buildings, permissions to build 

'. and so ?n~re sanctioned by the Col~ector or Municipality; when they involvlI 
~orrectIOns ~ t~e Survey, the corrections -must be carried ~t by the Surveyor 
~nder .. the.~rectIOn of the Land !teco!ds Department. But the necessity for .. 

KamJasti Patrak does not eXIst, smce all the records are in oharge of the 
same office. Changes which can be noted in the Register such aB leases sub­
divisions, &c., should be recorded straight away, without. waiting for compietion 
of the measurement proceedings. Areas can be noted afterwards. Changes 
in boundaries will involve entries in the following records::-

(I) The printed detail map or (in older surv9'ys) the tippan book; 
(2) The Property Register, with correotion of area; 

and possibly a note in the.Enquiry Rtgister and record of Sanads issued. The 
actual 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. Similar correotions will be made in a spare copy which' wm be kept 

apart from the general stock, and preferably in another place, iG~; avoid risks of 
:fire, &c. Only corrected ma.ps must be issued to the public. When corrections' 
are so numerous &B to call for a new 'map of a.ny tikka 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 Cbapter - VI and, 
printed, and recorded in the District Survey Office and the corrected copy on 
which this tracing is based will then rank as an original map, and be preserved 
as such. " 

161. Copies of the map (or of old tippans) issued to the public must. 
always be to scale.Unplotted.(ka~hha) tippa.ns 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' whiohha.ve . tippan books instead. of detail 
sheets, a copy of the field book sketch showing the new measurements will be 
made and attached to the BId tippan book, a note oJ the change being made 
against the original sketch. The procedure in respect of the area book will be 
exactly similar, extra pages sho;wing the new cllloulations being attached to the 
original book. ' .• 

163. . It will not of. course be feasible for every oorrection to receive' 
sanction of the Superintendent, Land Reoords, before it is embodied, but it will 
.be the duty of the Distriot Inspectur and Superintendent at th,eir periodical 
inspections to test a sufficient number of the corrections made during the year 
'prior to the inspection, to ensure the genera.l a.ccura.cy of the Surveyor's work., 
'The Surveyor will submit a monthly statement showing the number of Theodo_· 
lite stations inspected and found correct, or restored; and the number of S. N. 
~hecked and corrected in his systematio review, and those specially visited .. 

Other AC'caunts. 

164. A City Survey area.oommonly is formed out of part~ of a. flumber A 

of villa"es, each of. which has Its separate set of accounts., It IS obVIOUS that, 
it; w~uld effect a grel\t econQmy of time and .labor, ~f on ~:,~nclu8~on of the 
Survey, the entire city a.rea could be converted mto a smgle village. 

165. Now whether Chapter X-A of the L. R. C. be extended to the site or 
not, it is clearly better that there should be one Property Register, ~th. the 
8ubsidiary village accounts based thereon, for the one compact area, mamtamed 
by a. small central staff, instead of per haps ~ .or 8 different 8~t8 maintain~ by 
8eparate Village Accountants. Only the agncult.urallands which have remamed 
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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 
tJIlder Section 126, L. R. C., will not split a Survey Number: if it does, then 
only N. A. hiss as within the C. T. S. limit. go into the property 1tegister. 
The formation of a new "village" will na~1lI"a1Iymean the flxc1nsion of all IaDds 

. "contained in the city area from the village t{) which they formerly belonged. 
The City Survey staff are [Section 3· (1), L. R. C.] Revenue Officers empowered 
to cbllect the revenue and keep a.1l ·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 
W atan rights.· It will be for the Collector to determine the procedure in each 
case before the Suney is c?mpleted. The al.ternative, .somewhat clumsy, pro­
cedure will be that the City Suney staff will keep Village Forms I to 'VU 
(except v.) for the portionl of the villages within the city area (excluding agri­
cultural land), while the Kulkarnis will keep Simila.f 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 ea.ch of these FOrlDil in each village, one kept 
by the Kulkarni and one by the City Survey Office. The remaining Village Forms 
based upon both i,.olumes will pe kept. by the Kulkarni, who -will also remain 
responsible.for the oollection 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 

. separate section of V. F. IV. should rest with them because miscellaneous 
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, IT and VI combinQ into the Property Register, and V. F. VII 
will be dispensed with (8ee para. 151). If the serial numbering of the City 
(para. 84) cannot observe tb,e village boundaries, an Index .list showing· whicl1 
Numbers are in ea.ch village will be needEld. 

167. Where this alternative is followed owing to the existence of here­
ditary Kulkarnis, it should be possible genera.1ly to u~ilize the services of the 
Kulkarni as an assistant to the C. T. S· Office staff. Whether it may be possible 
to train him to measure, and carry. ·out simple cases of subdivision 1lDder the 
general responsibility of the Surveyor, will depend on the particular Kulkarni· 
and other oiroumstances; but he will be .encouraged to assist if he is allowed to 
make money by the grant of copies, the correction of Sanads, and by earning 
occasional measurement fees. 

16B. The Distriot tnspeotor of Land Records and the Superintendent of 
Land Reoords will inspect ani!. test the working of the City Survey Office 
according to the above instructions as often as ·they csn. Tl\e Prant. Officer 
and Collector will see" that the village acconnts and revenue work as well as the 
above instructions are properly attended to. Any defects found by any of these 
Offioers will be communioated to the Di~ctor of Land Reoords. 

169. The" Officer-in-oharge" ·of the City Survey Office- is usually the 
Prant Omcer or the Buzur Deputy Collector. If the Mamlatdar is •• in 
charge" it is as a ministerial offioer holding charge of the records, &0. It is 
his duty to supervise generally the punctuality and regularity of the- office­
working, to scrutinize diaries, and see that work progresses regularly. Also 
from time to time he must test out of doors some Mutations entered by the 

.. Offioe.· Ouly an officer exercising the powers of Colleotor under Section 10 
L. R. C. can decide all disputes and oomplaints, and exercise the powers of 
an Enquiry Officer or a Suney Officer in settlement of boundaries (Seotion 119), 
or disputes as to Government or Munioipalland under Section 37 (2), L. B. C., 
and 50-A of the Municipal Act. Sometimes the powers· of granting certain 
leases or holding sales are delegated to him. Be will not be expec.ted to test ,. 
the technical measurement work under control of the Land Records Department. 

• It _me &hat .. W.t ... dar KulJaonU h8II the right both of keeping the &cIC01lJl1a and of 
eolleotiDg &he ... V.D.... • .. 
B~ 



CHAPTER XI. 

StdJurblJII Survey. 

170. It has· been explained in para. 16 that in City Survey we take our 
tfaverse lines down the streets for two main reasons! firstly beoa.use we ban 
Bee from point to point without intervening buildings; and secondly and 
·chiefly beoause that selected line is less likely thlloll any other line to be after­
wards blocked by the erection of new·buildings in the middle of the streets. Of 
(lourse, old, irregular and narrow streets are often, during town improvement 
Bwept away and replaced by new, broad, straight streete, but this cannot happe~ 
unillersa.lly or even very exte~si vely in ordinary oities. When suoh ohanges 
are made then we must substitute for the old a new frame work to the required 
extent {s1l8 para. 173 below~. 

171. But when we have to deal with a suburban area not yet built over 
but very likely within a gQlleration to oome under building operations with or 
without regular town planning, we have a speoial problem to face. Suoh open 
a~eas. are usually not inoluded wi~ a City SurvtlY, but they ~a.ve to be dealt 
WIth ill the oourse of revenue Pot Hlssa Surveys, and the mor~ likely the build­
ing development becomes, the more desirable it is to have a.ll the small irregular 
agrioultural plots preoisely mapped. Suppose we have to make an ordinary 
Revenue (L. R. C. Section 95) or Pot Hissa (Seotion 135 a.) Survey of an area 
close to a developing town. [Suburba,u Surveys are better done under Sec­
tion 135-G than under. Seotion 131, sinoe the latter oannot apply to the 
agrioultural laud of whioh subllrbA.Il areas largely consist; under Seotion l35-G 
fees can be recovered for both agricultural and non-agrioultural lands. The 
applioation of the Record of Rights does not entirely make up for the loss of 
final enquiry under Section 131.] Being usually more open .th!m even 110 Village 
site, the cost of survey should be low, but the system of mapping should not 
differ from the normal·City Survey method Bet forth in this Manual The 
scale used should either be the same or an easy multiple of the soale used in 
the adjallent City Survey: say 160 or 80 ft. alongside ~O It; and 100 ft. 
alongside 25 ft. and not impo~sible proportions like 821' ft. alongside 25 ft. 

172. In the first place, it. is clear that we ought to make our Survey on a 
large soale, 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 soheme, 
whether of one or mauy. houses, as it is oarried out. If, therefore, we lay down 
our traverses with legs running IIocross open fields we shall make our first map 
easily enough, but the frame work will very rapidly beoome useless for future 
amendments and developmentS; it would not be long before the lines of sight 
between stations became blocked by buildings. Therefore, we must ohoose 
positions for our stations as muoh as we can' upon ground unlikely to be built 
over, and in ohoosing the line between one station and another we should, 
wherever possible, keep to the main road or such o.ther lines as are !east likely 
to be blocked. But in spite of any suoh oare it is inevitable tha.t in. course of 
time parts of our frame work will beoome useless through being blooked by 
buildings. Nllverthe1ess we oan so maintain our maps that. as each such cha.nge 
occurs, we oan correct and revise the frame work in suoh a way that there will 
be no praotioal interferenoe with the a.ccuracy and completeness of our maps. 
If we do this year by yea.r in a proper way. we shall not only always have oor 
map fully up to date and never have to repeat our survey, but also the series of 
maps oorreoted from time to time will give a complete history of all the land 
for a. oonsiderable nUI~ber 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 88 described in p~ra.s. 15? and 16\). Let us 
consider Fig. XXV, here when the land was mainly agncultural we mapped 
it with the traverse A B C DE, hoping that those lines would rema.in open, 
and we mapped it upon properly squared sheets, and we properly filed the 
traverse books showing the progressiY'e ooordinat.-B (from zero) of A B CD. 
Now, after 20 years, the Town Planner lays out the area., and bllildings as 
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'shown in the Figure are erected. 1\ will be seen that stations'A, B, and i>' 
remain, while C is buried; but ~e line of sight from A to Band B to C. 

:and C to D, is totally blocked. How should we deal with this situation without 
having to make a completely new map P , 

173. We must choose three new stations: b, 0, d. Of these d oan be easily 
fixed by prolonging the leg E D. We might locate 0 upon the old leg C D, but 
b must be entirely new. Having ohosen these new stations, we should then 
take the angles along the new traverse Abo d, and we should work ,out the 00-_ 
ordinates ofD 0 d from the old known co-ordinates of A C D. Let- us take the, 
Dew station b. We must observe no new North angle but employ the old 
North angle of A B bas~d on the old orientation. Then we get first the relative 
,co-ordinates of b from A, and then its absolute co-ordinates from zero; then 
we plot b. Similarly then we can plot c by the old known North angle of C D 
applied to the short leg Cc; and d from E ,D, measuring only the distances ftom 
C and from D respectively. ['hen of course we can aJao calculate the 

·co-ordinates of 0, d from~e traverse A b c d measuring its legs as usuaJ, and 
use these as a check on the o.oouracy of the other calculation. 'When we have 
plotted the new stations we can then dre.", the base lines upon the map and in 
the field, and all the new buildings can then be correctly placed upon the ESp. 
-The new work i~ red ink in the figure will be traced and oarried 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 its co­

,ordinates are known, and it may be useful in determining details in its vicinity. 

174. Of course, the whole of this relaying of a revised traverse must be 
ilone before tk~ building,8 in tkB new area Actually spring up. The mainte~ance 
-of such a map presupposes tbat there must aJways be a Surveyor in oharge, who 
is on the watoh for alterations and who oorreots the technioal mapping in good 
time. If such a. Surveyor made the exollse that the new buildings had been 
erected without his knowledge, it would be the worst condemnation of his 
,efficienoy. It may seem that sometimes this 'system of maintenance will be 
ne3rly as troublesome as making a complete new map. But we must remember 
that the alteratioDs 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. oorrection as is 
'shown in Figure XXV is that it enables us, if necessary, to say with precision 
what portions of each new plot oame out of the, various old plots or fields. 
Whenever, therefore, we do a suburban Survey, even though it be not a Oity 

'Survey, still it is desirable that we should adopt methods approximating t6 
the Oity Survey method, in order that in the future we may be saved from the 
necessity of a City Survey, but may'lUways be able to keep our maps in agree­
ment with the changes. There is greater need of good mapping in rapidly deve­
loping area, than in areas already fully developed. 

175. If, however, it sbould happen through accident or neglect that before 
the new stations can be laid down according to the, method last desoribed the 
lint's of Bight between the old stationS are blocked by buildings we must then 
proceed thns : • 

.j..-----:-c' B 

..... .,." 
........ '0' - . 

o .' 
, C, A, B, D were stations on a traverse; all distances (C-A, A-B, B-D) are 
known and angles CAB, ADD. C, A, B, and D are demaroa.ted on the ground. 

" 

• 
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Cau I.-Now Do bouse is built between A and B so that, from A, B cannol! 
be seen. Yet it is required to test an encroaohment (as by the otlset YX) upon 
the base line AB. 

How to fix th,e line AB P 
S.et up the theodolite at A and set it at zero on the line AC. Then swinging 

it through ths known angle CAB till 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 turning the theodolite through the reverse angle (calculated from ori­
ginal traverse work, if not recorded) leCt-handed from C round to B • 

• 
Oalll!. II.-Another house is buiU between A and C so that from A 

. neiiher C nor B oan be seen. 

',;- Solution: Set up theodolite at B and fix direction BA from the angle DBA~ • • 

Choose a new point 0 visible from A and B: and measure AO, and with 
, the theodolite obtain the angles ABO and AOB : then we haye OAB also known 

and from A can fix the direction of C and then prooeed as in Case I. 

, C asS .lII.-Suppose a third house also blocks the view. Blto D. 
• • 

Solution: Choose point 0 as before. Observe angle AOB and measure 
AO as before. Then (on paper in offioe) make the following figure 

by prolonging 130 and 

dropping a perpendi-

cular AP upon it. In 

A<:t---.' . • • • • · , • • • 
.. - .-

(" ,.. . .. ..,." 
..... ~ 'F'" 

the triangle AOP, all the angles are known and the length AO. . Therefore 
. ' " AP 

caloulate lengtb of AP, from. a logarithmic sine Table AO = sin AOP). 

Then in the triangle A~B,.AB is known (from ~e old' traverse) and AP 

, MS lust been caloulated. ' ~ is the sine of 'ABO which ill therefore known 

and from it OAB: and the solution now is as hi. Case I. "Go back to the field. 
and demaroate the direotions AB and BA and also AC and BD: and the old 
base litle will now be just as :useful as though no houses bad been built. We 
know the co-ordinates of A and B ftom the zero of the map, and the 

• .azimuth of AB: therefore, we oan easily get the co-ordinates of 0 and plot 
·the point on all our maps and then !lse AO, OB, as bases for all fut. work. 

-
176. If, however, the stations C, A, B, D get buried by buildings, then there 

is nothing we can do but to go baok to the nearest. stations on either sides of 
. them in the old traverse which ,remain uninjured, and thence oonnect those 

stations bJ( a . fresh traverse, and then insert its oo-ordinates into a 'revised 
traverse book instead of the old co-ordinates (8ee para. 173 above). Though we 
oannot 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 
shall be able to .go on with the maintena.nce • 

. • 1'77. Even when· demarcated stations have been fixed in polygonal 
survey by the minor triangulation method the co-ordinates of each stone are 
known: and, base, lines can be built upon such Do frame work to suit any 
subsequent development long after it has ceased to be possible to relay the 
original triangles. . 
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CHAPTER XII. 

Plam Table SuTt·eg. 

PAlIT I. 

[ 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 a Trigonometrical Frame Work.] 

- 1. The following instructions' do not aim at giving a full a!Jcount of the 
whole manual p'rocess, b~cause that can more easily and rapidly be gathered 

·{rom ocular demonstration. }'ig. XXVIII illustrates the implements. Briefly, 
. Plane Table Survey is performed by setting up the Table covered with a sheet of 
mapping paper (in the h01'izontal 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 ea.ch 
Station 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 oopy 011 the map a triangle exactly similar to the triangle on the 
ground which unites the Station points and the ,mark on the peripbery, 
,ee Fig. XXIX. By scaling olf on the ma.p the equivalent of the measured dis­
tance between the Stations according to a predetermined scale, all 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 
th(lse triangles ,the points of intersection of the rays) must be exactly the 
same as the periphery on the groUIid. In other methods of Survey we depend 
upon the separate measurement of each distance by links or feet usually disre­
garding fractions, but with the Flane Table the distances obtained are even more 
exact as no fractions of links or feet are disregarded: also, since all the ~easure­
ments depend upon the single simple measurement of unit b&S6 lines chosen 
along 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 a flat even floor. If 
you order a cJl.rpet 10 feet X 10 feet, you need have no anxiety j it will fit the 
floor exactly from wall to- wall. Its plane area and the actual area coincide. 
But suppose someone makes a heap of earth ora big lump in the floor 3 fees 
high in the middle of the room jar suppose the floor is 4 feet higher on onlt 
aide 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 lea ve a considerable splICe 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)( 10 feet is the 'plane' &cea of the room as i~ 
would be drawn upon a ground plan; the sloping'or the lumpy surface gives 110 

larger area which is the' actual' surface of the floor. If you paid a goldsmith 
for gold plating the floor he would certainly charge you by the actual area, and 
not by the plane area j 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 get is the plane area ana. 
therefore, if both surveys were very carefulIy done we ought to find the Plane' 
Table area a 'small amouut less than the Cross-Staff area. ,In a village of 
yery u,?even surfac~, ~e~red by Cross-Staff IItlparately, field by field, it is 
ImpOSSible that the mdlvldualfields when all plotted into the village map should 
fi t together correctly or should make a correct plane map of the villa "e. It is 
obvious, that if we are making a map of India it must be a plane ~ap; lInd 
every district. and village in it must be pls.ne, otherwise it cannot fit in. This 
fact that the Cross-Staif Survey obtained actual areas for the most part aud then . 
forced them together into a plane map, v~age by village, separately, IICcounts 
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for the very common experience tlia.t the boundaries of two adjoining villages 
in our old maps will not fit. 

3. Of all possible souroes of error in P. T. the worst is when the 
Table is allowed to be used in Ho rickety condition, so that when fixed in the 
proper direction of the base it does not remain so oriented' during the sighting 
of the angles. This of course. produces the same sort· of error 0.8 would be 
cHo1ll*ld in Cross-Staff Survey by using a Cross-Staff which did not' keep steady 
,at right-angles to the base. But this defect can easily be avoided by not nsing 
such a table. ' 

4. 111 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. 
. (3) After levelling tighten the legs of the stand. Minute accuracy of 
.levelling wastes time; as an error cif 1" in level is quite negligible. The 
bubble should be within t inch of the mark. 

(4) Aligil the Table exactly on the base, i.e., upon' the last backward 
Station: at the first Station only it is aligned on the next forward Station. 

(5) 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 agairi 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 (86/1 

Fig. XXVJII), 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 mea.nt 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 SBme. 

By individual mapping is meant the prepa.ration of isolated maps of single· 
fields or blocks of fields. In such work, each sheet has its separate north point 
and may be made at any scale we like; though uniform 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 oqe sheet. In placing our first Station on the mapping paper 
(where positions have not been previously fixed by triangulation Bnd plotted) 
obvioualy we must consider the genera.l shape of the area we are mapping. If 
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 
centre. If the area. is longer north to south, then ,we sha.ll take for that 
direction 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 point is already determined, and points are fiot,ed 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 aJI) the marks visible from both 
its ends; . 

(2) The intersection of a pair.of raya is least liable to error when the 
. angle at which they meet is nearest to 9(1' ; the angle should not, if it CBn 

be avoided, be less than 300 or more th&n 15(1'. The more acute or obtusl1 
th~ angle, the greater the error. ca.used by any small inaccuracy of the ray 
(see para. 15). . 
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(lJ) 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 pas8 
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 soa1e, B.g., at 25' to 1" bases of 75 or 125 are better 
than 68, 94 feet S inches, and BO 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, 0, L, P, &0. oonstituting the periphery 
ill land under Survey is depicted, and three possible bases (one of which contains 
<8 Stations) are drawn, while S or 4 other bases which would be unsatisfactory 
1I.re also indicated. AB or A'B' are best, while XY has too many points (like 0) 
'too olose 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 direot 
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 seleoted 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 
Clan lie outside it; if the ground!is better and marks can be well seen and intel"" 
seoted. Where it is possible to maintain all the Stations in one straight line; 
.this has advantages; for (8ee Fig. XXi:OI) if the third Station is placed an inch 
or two out of tho stra.,ight line (3' instead of 3), then the fourth Station instead 01 
going farther away, will be likE1ly to come back into the straight line again. 

7. It is always most desirable to deoide on .the position iortwo or three 
Stations ahen.d of that at which we are working. The chief necessity is visibility 

·of the marks to be sighted. 

Fig. XXXIII shows a series of bases such as miglit be adopted for surveying 
a 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 acouracy 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 orienta.tion. Obeying 
the rule whioh reoommends our ba~es 1;0 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 ohoose for OUl 4th Station a point approximately on the line 1-2 produoed, 
we then have the advantage of scrutinising the work done· upon base 2 .... 3 and 
diagnosing any error found; and not only ot aligning our Table primarily by 
the baok ray upon the bse 4-3, but then of oonfirming that. alignment by 
Qbserving Stations 2 and 1 which should be very nearly' in line. If for instance 
Station 4 as plotted on the map is to the south side of 1-2, we shall not ~pect 
to find !hat line on tile leit of our line _of sight fro~ 4-2. 

8. (1) The marks indicating the periphery points and Stations must be 
vertically upright and, therefore, not higher above ground than necessary for 
visibility. When neoessMy to makfl them visible above buShes, &0., . 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 colou,red flag at the upper end, and to 
that end atta"h 80 long string .with a stone or lead weigM hanging down 80S a 
plummet Then the pole should be so be Id that the'plummet, and not the base 
of the pole, hangs over the mark to be ohserved. This SeetHeS that the flag' 
(which is in this case to he sighted) Rh~ll be vertioally over the mark (SIle Fig XJ. 
For open posit.iolls small pointed iron rods. (Fig. XXVIII) &ore the best &nd 
cheapest in the long run. In sightmg any mark, the threl~d of tille s,ghti/lg" rule 
must rest ex",otlyon the lowest visihle part of the mark: The thre..d must be 
fine, a.nd not tlllok, doubled or woolly. " 

• 
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(2) Adjaoent marks must be different iD oolour (or kind) to avoid con­
fusion; Surveyortl should be provided with cloth-flags of 4 or 5 colours. AI the­
rays at the first Station of a pair &re drawn on the mapping sheet, the nature 01 
the mark (blue, red, tree, stone. blue, post, &0.) must be written agaiDst each to­
avoid oonfusion when iDtersecting by the ray to the same mark from the neJ:\ 
Station. 

(3) Sometimes a atone iD the ground or a tree· on the euct boundary 
required can be uaed as a mark. When a tree is sighted, CAre must be taken to­
Bight the euct centre of ita round trunk, because if the edge of the trunk ia 
Bighted the iDtersecting rays may really meet several feet beyond the tree (_ 
Fig. XXXl). Similarly when other objeota &re chosen as marks, .. sharply defined 
poiD1i must be selected. In City Survey,1lags are leas needed, as distances arlt 
small and comen of houses, steps, gate-posta or chalk marks on walla do quite 
well for marks, and are not likely to be confused when the natura of the mark 
is noted agaiDst each ray as it is drawn. 

(4) The scale for ordinary ptirpoees iD Sub-division Survey will be It chain. 
(lIt ft.) per inch where the Hjesas are small and 21 chains (821 ft.) to the inch 
in dry crop lands where !Iissas and Survey 'numbers are large. Only iD the 
"6f'Y largut numbers will the scale of 5 chaiDa (165 ft.) to the inch be permi'­
ted where the Survey number exoeeds 60 ohalna in length and HiBBaB are no' 
small. In village site or City Survey 40, 25 or even 20 feet is a better scale 

, than chains sinoe it is more easily divisible (lee para. 28 infra). • 

(5) Before commenoing mapping, go round the field or blook of land, make 
... hand-sketch of its periphery and dimensions and show on the sketch the 
colour or kind of mark placed. at each of the bends or corners. This will save 
time and prevent confusion between the marks. Such a sketch is not neoesBar)' 
iD small court-ya.rde or restrioted spaces iD City Survey. 

9. The following special devices can be adopted iD diffioult ciroum­
.I;anCeB~- . -

(1) Seleat a point for a new Station not in the same straight line with 
the -last -twoStatious and not a.cceaaible by direct measurement In 
Fig. XXXIV if A and B are the last two Stations, then a third Station 0 
marked by a flag can be sighted and its position ascertained without anll 
tneaS'Uremem 0.1 aU. This would be helpful if cactus, a nala, or wall 
iDtervened. '. . , 

'(2) Sometimes the position of single marks can be Conveniently gol. 
by direot measurement from a Station along .. ray, specially when it i. 
close to the Station, wjthotlt intersection from a second Stauon (BU F in 
Fig. XXXVI). • 

(3) Invisible marks can be mapped by setting up subsidiary guidtt 
marks in positions that can easily be seen. One way of urng suoh a sub­
sidiary mark is to place an auxiliary mark in a visible position, and theD 
plot the true mark from it as iD Fig. XXXV.' 

Let A. B be the two stations most convenient for mapping the bound­
ary C, D, E, F, G. But F is invisible because of a house. Take a poin~ 
F' in the straight liDe EF and a measured distance from F, Then fiJ: F' 
by' intersections as usual. and then finally plot the position of F 1'y aca11t 
upon DF' produced. 

(4) Sometimes the position' of a ma.rk which can be seen from one 
,.tion only can be got by the intersection of the ray with a liDe joining 
two other fixed points, especially when the invisible mark i. on the straight. 
boundary between two fixed corners of a field. In Fig. XXXVI. 

, A B corners of a S. No. 
C D Stations on base. 
C E ray ~ mark E whioh 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 cut.! C E is the pOSition of E. This is a valuable dodge iD Hiasa Survey., 
, F is a 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 
rule on the levelled Table to see those marks through the eye-piece and 
wire of any ordinary sighting rule. But we can draw the ray correctly in 
this way :-BeeFig. XXXVII: stand back 20 yards behind the Tableaudget 
the peg which marks the Station 0 and the distant mark up or down the hill 
side exaotly in line with the eye. Then cause a peon or assistant to plant 
a small mlLrk 10 or 20 or more yards (the more th(! better) in front of the 
Table, between the station and the distant mark, on the .true line of sight 
so that it exactly covers the distant mark. This oan be plaoed in Buch a 
position thaot on returning.to the Table we shall now be able to 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 oorreotly. . 

(6) Any two Stations in suoh a series as shown in Fig. XXXIII form a 
base and not necessarily only the ~o adjacent stations ~ B.g., if a point X 
behind 11 small hill can be seen only from 3 and from 7 it can be sighted . 
from those Stations a.s indicated just as though the line 3-7 were a single 
base.· 

10. When after measuring one blook of land the adjacent block has to be 
measured separately on the slLme or another day, the boundary that has once 
been measured will do for both mapB, if the sWne marks are kept standing at 
the two en.ds of the boundary, and the same scale is used. The intermediate 

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

Do not require too many labourt!rs; get the Hags driven into the ground 
and left stlLnding 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 mlLrks shouldJ>e used only for distlLnt points 
hidden by crops and bushes. 

Remember thlLt uneven ground, even the steepest hill side does not affeot 
the aoouracy of the work if the base measurements are taken along 11at grou;nd: 
If thlLt is anywhere impossible, stations not on the same level may be used, 
and the horizontal distance between them can be trigonometricl1lly determined 
eitlier by observation from two lateral Stations (Bet' para. 30, C. T. S. Manual 
()r by caloulation. from observation of the vertioal -a.ngle (idem). 

11. After putting marks in· position in field survey, it is sometimes 
diffioult 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 plaoe a band on eaoh mark in turn; then if the Surveyor oan 

. properly see it, he blows once lipon a whistle; if it is not distinot he blows twioe 
and the boy stands exactly over it and holds aloft a 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 muoh time oan be saved. . 

PARr n. 
The following further notes are made for the use of those who have 

atudied geometry and have to direot operations. 

12. Let A, B, C, X, Y, be points upon the ground, whils a, b, 0, :1:, y. are_ 
!JIe oorresponding points oorreotly marked upon the Plane Table map: then ax 
1S .the ray drllown upon the map by plaoing the fiduoial edge of any ruler or 
ahdade aorOBS the points ax while AX is the line of sight in the field from point 
A to .X .. When f~m .Station A ax is oorreotly aligned upon X, then when 
the Blghtm&: rule. IS .lllld ~long ax the line of sight will fall upon X and every 
~ther ray will o01Dolde With the corresponding field marks. 



" 

80 

13. It is sometimes supposed that if A, Band C (Fig. XX:&'VllI) &re th~& 
successive Stations, and the point X has been observed from A and from B get­
ting an intersection at x, then if it lS again observed from the Station C and (ound 
that the ray cx does 110t 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 neceua­
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 i/lOOth of an inch too short (it is too short in th~ 

_ diagram) or too long. In any case, when ox ooincides with CX we are 8ure 
t~at c is rig~t, and x ia right; but wh~n it does not coinoide, it is just as 
likely that 0 I,B wrongly placed a.a that x IS wrong. Our Plane Table meaBu're­
ments and instruments oannot a.ttain greater aoouracy than is represented by 
an error on the Illap of : 1/100th inch. The penoil lines and points we draw 
are not so fine and devoid of dimensions as Euolid Bupposes, and therefore 8. 

,small difference of the ray ox from the'plotted position of X is not 8ignifioa~t 
but if the difie~ence IS found to be oonsiderable, say, 3 or more hundredths of 
an inch, then instead of taking an intermediate position for x we should again 
examine the plotting of StationC and the alignment of the Table and endea.vour 
to reduce the difference, and not prooeed to a fourth Sta.tion till it has been 
reduced. Having ma.de sure that C is oorrect, both in scale and alignment then 
the possible errors are either in t1ie 8caling or field measurement work, or in the< 
rotation (displacement) of the Table. ' 

I • Error 0/ pcaltJ. 

~4. ~et A, B, C (Fig. XXXIX) be three successive Stations and X, Y,.z 
be points upon the periphery ,under Survey. On the map, a; b, x, y, z have been 
surveyed and fixed at a certain sca.!e. Now if we meant the scale to beJ.OO feet 
to the inch, but by Bome erro:r; of measurement or inadvertenoe we have plotted 
ab too ~!:: ~e anglesin our map will atill be quite correct; but the whole scale 

of the .part of the map based on ab will be ;:.. than we intended and the 

POintBX, y, z will be ,;:: fr':.. the base ab than we intended. From B we 
proceed to the Station C and if we measure and plot the next base BC oorrectly 
'(if ,we' are· testing we mus.!. be absolutely sure of this) then when we hp.v& 
aligned the Table upon CB we sha.!l find that the ray cx does not fall ,upon X 

I" I inaid·"t (' nearer to b) d th h ' -11 b but a Itt e 0iit.ld8 I ~,e, fortber from C an e same p enomenon Wi e 
observed on both sides of 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 ~rror 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, are' surveying 11 periphery in 
which X, Y and Z are points. After setting up the Table and drawing rayiJ 
correctly at A we move to Band either in our origina.! alignment or during the 
progress of the wotk at Station B the Table is displaced or rota~ed ~ough an 
angle so that the ray ba falls. to the left of BA. Then th~ ,directlOns of ~e 

. .rays bx, by, bz will be thrown to the left of t~e correct· positlOn (as 8he~ ID 

the figure) as though instead of the Table havmg turned to. the 1;e!t, the pomts 
upon the periphery, observed after the rotation, had moved ma cllcle rOUlld :s 
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 t~ 
angle at which the rays intersect." The actual displacement represented by yy' lIJ 

determined by the formula. ' 
11'= ""':aID. 1 when I is the rotation angle (A'B~) an~ q the a~le,at_which 

the correct rays intersect (By A) the angle of rotation Will be o~dmarily small 
and oonstant; this displacement is, therefore, least (f()I 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 fro~ b is in exact proportion to the 
distance of the field point from B. Hence the displacemen~ (oy') at right angles 
to the rays from b are all proportionate to the distance of the field marks from 
the station B. This is a theorem we shall use in para. 25 below. When the 
angle of intersection q is everywhere between say 60° and 90"; the dis4 
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 sma.ller 
difference to the a.ccura.cy of the map. Nevertheless, greap care should be 
taken to observe Ruls (6) para. 4 and carefully to guard against errors of rota­
tion by always obsening 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 orientation under the mere pressure of the hand while 
drawing or by slight contact with the coat or arms of the. Measurer must be 
rejected for repairs. 

• 
But 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 siJIlilarly rotated. If we find there has been 
any such error, we must endea.vour to get ridof'it. If several errors have been 
made no diagnosis is possible. We shall find only a confusion of difIerenoes 
over all the work. But if only one or two mistakes have oocurred diagnosis 
and correction is possible." . 

16. Let us further consider Fig. XL. Here we Bee first the' Station A 
from which a series of rays was correctly drawn with reference to the base AB. 
This series of rays a.ll meeting at A, drawn to all the visibJe points on the peri4 
phery, form what is known in Geometry as a ' pencil' at a. Upon being set np 
at B the Table should have been so aligned that ba coincided with BA, but 

,during work it was rotated accidentally, so that lia fell in the line'BA'. Sucha. 
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 Hag oJ:. ma.rk which indicated the Station 
or through oonfusion of ma.rks, the operator might align his Table upon a mark 
somewhere in the direction A. but not a.ctually the Sta.tion A, and so overlook 
a serious rotation error. The effect of such a. rotation is that a. and all the 
, pencil' at a, will have rotated with the Table jnst as though all the field points 
had actually revolved in the opposite direction round b. It we now intersect 
the rays of the pencil a, all the intersection-points will move along the rays of 
the pencil. The point q,t which two' rays intersect may be regarded as an iron 
ring through which two rods paeB~ it can move np or down, but only in straight 
lines along the rays. By the rotation described every point of intersection on 
the pencil a will move along its rays in the same direction as the base fJa has 
moved (i.e., opposite to the revolution of the Table)._ As shewn 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
oussed, from which we can see that the points nearest to B, p,nd those which 
are nearest ·to the circumference of the circle of .which AB is the -diameter 
Buffer the least displacement because in the one case the distance from b is small 
and in the other the angle at which the raYB intersect is most nearly a right 
angle. . 

• 17 • Now suppose Buch a displacement has occurred imd· not been disOQv4 
ered even by sighting the base BA as the last operation before leaving B. The 
Surveyor then goes to Station C and correctly sets up his Table: what would he 
then fin~? (1) that the base points a and b ... e still quite correct; (2) that all 
other pomts ~eem ~ be displaced in a varying degree. Those on or very nearly 
upon the straight hne .CA are not perceptibly displaced. The mapped points to 
the left of ca. are all d~spla.ced in a direction away from a ; those to the right of 
lJa are all dISplaced ID the sa.me direction, towards a. But if there are any 
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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 sllch as cz' fall on the right of tAe field marks. We can 
now see that the effecte of a rota~on when seen from a-third Station are that 
(~tcludin~ the small ~ctor .. bep\\'~ the t,hree Stations) all mapped points are 
displaced "n'the lame dIrectIOn. Is It poSSible fromC to determine about which 
of thla two Stations, A or B, the rotation oocurred? It is, if c iI not in a straight 
Zine wW .. ab,obecause then it will be seen that the points upon or almost upon 

-the line ca will be much displaced, and those in the direction of cb will show 
practically no displacement if the rotation was about a, i.e., at Station A; and v'cs 
verBa. On the other hand if c is in the straight line ab we must jud"e between 

. Band A. by ascertaining whether the displacement is less near A th~n near B; 
which Station was the centre of displacement will be indicated by less error in 
the points Irear that Station. • 

.' If our bases are in a continuous straight line, then the spotor in which 
. rotation is reversed disappears, and makes it much easier to determine whether 
'the error is. one of scale 01\. one of rotation, but not .easy to decide at whic~ 
stationiJ; occurred. . ... ,' ..... 

fS. Errors ntay be committed also in centering, i.e., ~ setting the Station . 
marker upon t,he Table exactly over the peg in the ground (sell Fig. XLI) in 
which the proportion of map to~eld is very large. Let A be the peg and a the 

" 'Station marker. Then if they are not correctly set up and if we look upoI\ them 
vertically froin 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 
th~ 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 ~nd a slight error· of rotation. Another 
Bource of possible error is in inserting the pin to mark the station. If we are 
surveying at a scale of 100 ft, to the inch, tlien one-hundredth of an inCh on 
the paper represents one foot in the field. It is almost impossible to place a. 
pin within one hunaredth 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 diameteJ7 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 a rotation through an angle of 35'. Hence a ste&dy hand and good 
eyesight and the correct placing of the pin on the map, and exact centering 
over the peg o~~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 check tHe position of the Table upon the last 
Station but one, and upon some conspicuous marks alrea.dy surveyed from the 

'last pair of Stations. If we find these fa.ll correctly into line with our map on 
'th,e Table as set up at C, we may. be confident of the accuracy of the work. 
But if this agreement is not found, we must analyse the discrepancies and 

" endeavour to diagnose their cause and remove it before we pro~eed to draw the 
. rays from C; but we must not "average it out It by drawiJJ.g fresh rays from 0 

an~ta~ing intermediate positions as in Fig. xxxvm. 
20.' It is often required to know how a Plane Table map call be tested' 

llond· alsO'-it is necessary to know how to use it tQ 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 
1'. T. when .we have no P. T. available; convert the 1;>. T. map into a.' tippan ' 
or record of Cross-3taff measurement by ruling any suitable base line from 
recognisable and admitted points across it, 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-Sta.ff we can fix: all the corners (see in 
Fig. XLII one, Survey number so converted). We ca.n of course measure the 
• bandh map' or-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 oertain area. We desire-­
to test the map, or to oontinue or supplement it. We go back to the field and o~ 
oomparing the map with the ground w~ find three points A, B, C (suoh as ili~. 
doHte Station stones), demaroatei or stIll olearlY eVident and apparently agreemg 
with the map. They do not seem to have been, recently cbanged. P TI!e other 
points in the map are indistinot, and bouudaries perhaps are ploughed over, and 
we eannot be quite sure,.whether they coinoide with the map or no~.We pavS' 

. to determine and dE-maroate their exaot former position!!. In the fiJ;8t place, we 
should see whether it is convenient and easy to set the ..Table up exaotly over 
one of the points A, B or C whioh can be found. First let us suppose we oan 

'conveniently,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 0 falls on the flag.c in the field. Then 
see whether with the 'rable in that position, the ray bOo also falls on the flag A. 
If it does within a reasonable margin of error (one or two hundredths of an inch 
Qn 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 oorrectly 'prepated), they will fall in the :field upon the points orig,inall.y . 
sighted. We may then find the stone or other mark on the ground which III 
Bought for by scaling the distanoe on the map from B to the points oonoerned 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 0 and determine the 
interseotioW! 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 n~gl;ot 
boundaries over a large area have been obliterated, it is best to send· two 
Surveyors with exactly duplicate maps. When these are setup at two points, 
eaoh bou'ndary mark can be rapidly fixed by two assistants (eaoh 1mder the 
direotion of one only of the Surveyors) moving their flags along the rays from 
each Table till they coincide. This also gets over the diffioulty of the differenoe 
between plane and aotual area in uneven ground. The P. T, map gives the 
plane area, and therefore, when the ground is not flat the distances soaled 
from it must be applied to the ground by the reverse of the prooess suggested 
in Fig. VI. A valuable plot of land adjoining the I.P. Mission at 
Surat on the Tapti Bank was nearly lost through forgetting this point when 
using old C. T. S. Reoords; an appeal to theHigh Court sueo.eeded In getting 
the evidence correoted. 

• 
23. In the next case, let us suppose that it is not possible to set up the 

Table at A, B, or 0, or any other point marked on the map. We then have to 
find a point q,t w.hlOh the Table can be set up and the map tested (or continued). 
Suppose there js a river as drawn in ilie sketch, q,nd we wish to set up the 
Table in its true position at the point 0 beyond ,the river. Then take 
the Table to 0, set .it up., ana level it and clamp it. Do not plaoe the- old 
map on the Table but a blank piece of-transparent traoing paper. Plaoe q, pin or 
Station Mq,rker in the tracing pq,per exactly over .the Station O. Draw ~he rays 
oA, oB, oC to the. marks identified in the old map. Then take the traoing paper. 
off the Table. Replaoe the old map on the Table without pinning it. Then 
plq,ce the rq,y oA acrOBB the point a. Turn the tracing, paper about. until oB 
also falls upon the point b, and oC falls upon'o.. When these three rays all eltaot-
1y intersect the three points, then priok through the traoing paper and mark the 
point 0 on the ma.p. Place this map point correotly o'er the Station 0, and 
pin .the map down, and ol-ient the Ta~le so that the sighted ray 0110 falls. on A. 
'I'hen ob, oc should likewise fall on B, C. Now our map will be inite correot 
position, and we oan continue further work from the Station 0 (on the same 
B~le as before), just as though the point 0 had been jixed and mapped at the 
time when the old map wq,s prepared: Any point in any plane Table map oan 
be thus det~rm!ned. We oould then from point 0 replace any missing boundary 
mark or POID~ In the ground covered by t.he old map as already deljoribed. This 
mllthod of fiXll~g a. ,new position on a map or ohart from three positions previ­
ously mapped IS mueh used in MlU'ine Surveying, and the instrum8llt by which 
the three raye are marked (and whioh in these noteB is replaoed by a piece of 

B 06G-8r. 
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tracing paper) is known 808 a Station-pointer. When .. ship is at sea, it cannot 
put marks in the ground, nor can it me808ure distances along ths surface of the 
wa.ter, and yet by means of ths Station-pointer it Oan survey a whole coast after 
a points on the land have been first determined. 

io • 

24. If a circle is drawn oircumsoribing the triangle A, B, C and 0 is upon 
or nelLr the circumference of that circle, then tIiis method I::reaks down (Uti 
Euclid ill, 21). Therefore if this condition seems probable ons of the three 
points must be changed. In the Figure, 0 fa.lls outside that rircle. If ABO 
are nearly in a straight line, there is no fear; but if A E. 0 had been cho~n 
the method is impoBBible because the angles AOE, EOC, COA are the same fo; 
all points on the ciroumference of the circle AECO. . 

25. This leads us to the theorem of the triong18 of er,.or. The position 
<>btained by the Station-P?inter?r thre~-ray method in Fig. XXXIX can hardly 
be defined very sharply With ordmary Instruments. Euclid 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 microscopio adjustment we shall probably find that the point dete~in­
.ed upon the map will not quite exactly give rays falling over everyone 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 tp.e Table and orient it as nearly as you 
can with the Station-marker at the poinfl 0, (Fig. XLII) determined with your 
tracing paper. T_hen cBoose any three points C, A, B, not equidistant from the 
yable and not lying on a circle through the Station O. The points upon the Dlap 
arec, a, b.-Fig. XLIII. Now with the sighting rule draw the ray from 0 through 
c to C and 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 ~ (not oaA which is not a straight line) then likewise draw the 
line bB. These three lines if they do not meet in a point, must form a triangle. 
Now the question is what is the true position of the Station at which we stand. 
1£ it is not strictly upon the line ocC then we can get. to the true position by 
80me movement of 0, which involves a rotation of the Table about some un­
known centre. This rotation will however, displace all ths points in the map 
(i) in the same direction; (ii) in proportion to the distance of the field 
marks from the Table (see para. 15). Therefore the irue position of 0 must be 
on the salpe side, i.e., either upon the right or upon the left of all the three lines 
aA, bB, cC. 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 II. We have now only to deter­
mine in which of these two it lies. Now when rotation has occurred, 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, A, Bare 
not equidistant from O. . Therefore, we must find some position for 0 in one of 
the two segments I or II ill which its dist8Jlce from cO, aA, bB will be nearly 
proportionate to its distance in the field from C, A and B. This is the second key 
to the problem. Now if we try in segment I, we shall find that any such ratio 
ie-impossible. But if we try in segment II we shall find it is quite possible; 
.and we shall find the position 0' closely fulfils the conditions. Now place the 
Station-marker at 0' and' align o'aA, and then. try the remaining points. We 
shall find that they coincide much more closely than before. If there still 

. xemg,ins a small difference very carefully repeat the same process, and having 
obtained a. much smaller" triangle of error, .. refix 0 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/I00th of an inch on the map may be 
~isregarded. 

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 at 
-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 isa.t 
the moment). But as soon as the Table is revolved out of its true orienta.tion 
o is no longer correctly centered and the rodll do not meet in one point; all the 
rods would be so displaced lioii to have the tfue position of 0 on the s8lIle side 
of them; it ca.nnot be on the zigqt of some and on the left of others. 

27; We a.re veryfreq·uently required to use the;P. 1'. to interpolate details' 
between two points a.lready fixed trigonometric ally. When a theodolite 
tra.verse or net work ha.s been worked out and its co·ordinates determined (866 
paras. 23-28) the positions of the stones can be plotted exactly on a mapping . 
sheet ruled in 1" squares. This ~heet 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 demarca.ted and plotted stations. Thus ha.ving fixed his first Sta.tionand 
first base, he will go from Sta.tion to Station at his own choice. '1'0 gua.rd him­
self against rota.tiona.1 or scale errors, he should frequently see tha.t ~s Table 
rema.ins so oriented that from the' tation at which he is working, the ra.ys to 
the. plotted trigonometrical Stations still coincide exactly with the visible 
Stations. If he works from the first Station a.ll the way to the second, using 20 
or 30 Stations in between, there is great da.nger tha.t small elrors will accumu­
late until he cannot sa.tisfy this condition. It is therefore, wiser, after having . 
proceeded about ha.lf way from the fir8~ trigonometrioa.l Sta.tion towards the. 
seoond, to break off and take his Table to the second trigonometrica.l Station. 
and set it up there and work back to meet the first portion of his work. If he 
oan get tl'te two portions to join with moderate accuraoy; he will then be ct'r. 
min that the whole work is correct. When they do not join so accurately as 
oould be· desired but he gets one position from one chain of work and another 
from the other, he will then choose that posi~ion. which gives hiin the best 
agreement with· the fixed trigonometrica.l Sta.tions, and cancel the .positions 
which give a. worse agreement; if the difference is considerable, he. must 
revise his work. When interpolating details upon a series of such Stations, he 
will thus always sta.rt again correctly at each predetermined Station, and no 
error mllode in a.ny part of the work will be continued or will influence other 
portion$. ~ 

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 soales for our 1'. T. work are these:-

Errors of rotation displace pointii to the same relative extent, whether the 
sca.1e be large or sma.ll. . • 

. Errors in scaling a.re more serious when the. scale is small. 

Errors of centering are therefore relatively more serious when the scale 
is SIDa.11. 

. Errors in the insertion of the pin and errprs of drawing are very seriou~ 
when the soa.1e is small. . . 

Hence ~e mos\ a.eourate P. T. results are got (assuming the sam!! degree 
of oare and Judgment ID both cases) when the sca.1e is large; very accurate maps 
can. be got by surveying on a. large -soa.1e an~ reduoing by photography· to· any 
deBlred smaller scale. . 



CHAPTER XllI. 

Village Si~e Surveys. 

1. These ca,n be conducted under Chapters. vrn and IX, L. R. C. subject; 
to the provision' in Section 131 that, when the population is less than 2,000, the. 
Survey Officer can call upon the villagers to attend and to give assistance in 
the operations and provide flag holders, or he can assess the cost thereof but 
not of the Surveyors, &0 .. Likewise under Section 135-G .la) and (b), the n:ap 
of any village site may be made after the, Reoord of Rights Chapter X-A has 
been extended thereto, and the (full) oosts can be recovered. If Section 131 is 
a.pplied, then an Enquiry can be made; but Sanads can be oharged for under 
Section 132 only when the population exceeds 2,000. Of the two provisions of 
Jaw under whioh a village site can be mapped, Section 131 enables us to recover 
only the cost of flag-holdex:s; under Seotion 135-G, we can recover 801.1 costs 
except the cost of making the Enquiry. Under the former provision, we can issue 
Sanads; ander the latter, we can frame a Reoord of Rights whioh will acquire 
presumptive value as evidence, and there would still be no bar to the applioation 
of Seotion 37 (2) if in the course of the Survey there was found to be a dispute 
between Government and an occupant. When the Survey is done under 
Section 131; agricultural lands are excluded, . and since in many villages 
there are considerable wedges of agricultural land which impinge upon, 
penetrate or are enclosed in the vil1ag~ site, it will at the same time be advisable 
to ~ap these under the provisions of Section 135-G. It is theremre more 
expedient to employ Section 135-G. 

History. 
. . 

2. In R. 9661-96 emphasis was laid upon the need of evidence to 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 dellided 
that until the Pot Hissa work throughout the Presidency was brought to 
completion it would be well to postpone:this heavy task of surveying village 
sites. The experiments fir~t. made and the rules drawn, up were for a 'CroBs 
Staff Survey, and it promised to be a very slow operation. . 

3. Meanwhile the development of the Plane Table process for the Survey 
cf. sub-divisions in agricultural land led to further ex;periments in its use for 

, llurveying village sites. The author of this Mariual, in his oapacity as Court 
ef Wards for Surat Distriot, first surveyed a village site 'whioh was his own 
property and from which the Inamdar-his Ward-derived rents. The result 
was so suocessful, 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 oost of 4 annas 91 pies, not including 
cost of Enquiry. This experiment was favorably reported upon, but it was 
doubted whether( equally satisfaotory results oould be obtained in the much 
more congested large-villages of Central Gujarat (R. 221-16). Consequently, a 
further experiment was tried in Broach District CR. 2671-16); alld 5,662 properties 
were surveyed at a cost including Enquiry and framing of the Property 
Register, of 9 annas p~ property in the villages with popula.tion above 2,000, 
and excluding Enquiry at a oost of 6 annlLS per property in the smaller villages 
under Section 135-G. The average oost of the Survey of all theee properties in 
Broach was 5 annas 8 pies .. This gave an increase of only IO! pies per property 
ever the Surat results, though the ~ongested villages seleoted 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 aggrega.ting 8f acres of valua.ble 
land, probably worth as much a.s the gross cost of the whole survey, were 
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recovered for the State. The rate of progress throughout thess operations was 
9 propertiss per day, and the ooat given includes !he printing of the maps 
(R. 5249-17). • 

4. Thus a practicable method, not too expensive and not too slow, hallo 
been worked out and stands ready for ~pplication to a.ll the village sites of the 
Presidency. However, for the same reasons as were given in R. 9863-09, il; 
was again decided in R. 5533-16 not to proceed for the prssent with further 
surveys of the kind. ' _ - . 

5. The City'of Kingston (Jamaica) hlis beim successfully surveyed in this 
manner, chiefly employing the Plane Table~ The method of this survey differs 
but slightly from the method·of City Survey descr~bed in this manual. The 
chief difference -is that, in vill90ges, houses are not 80 closely blocked together;. 
even when we find a double row back and front it is still possible to go a.ll'round 
the outside and -mll.rk the divisions between houses on the externaJ walls and 
get the position of the internal walls without, any entry into the houses or 
internal measurement. At any rate, there is very much 16ss cf :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, direcl; 
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 oost us from Re. I 

-even up to Rs. 2 per property in a congested city, the cost in large villages 
comes down to 9 annas including the Enquiry. We can estiwa£e with 
confidence to do the mpst complicated village at an all -round rate of nol; 
exceeding 12 snnas per property. We oommence with a Theodolite Traverse 
round _ the Gaothan in bold l~of about 8 Stations in all, and then we run 
2 or a minor Traverse lines along main jltreets to divide the village into 4 or () 
segments or blocks. The Theodolite Surveyor will be occupied less tha.n a week_ 
over the whole, and will then' nand over to the Plane Table Surveyors 4 or 5 
sheets ruled in squares with the Theodolite Stations and legs appertaining to 
that section plotted upon them. The Plane Table Sur.vayors will then inter­
polate all the rest joining the sheets by the boundary-lines of their squares. 

6. Enquiry will be made-if 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 cattla, &0., usually allowed 
to villagers, should not be allowed to develop into proprietary rights. 

The field mall Bllould be finished off, inked, traced, and printed ane}. if the 
popUlation exceeds 2,000, Sanads can be issued as for regular City Surveys 
(Section 131 being applied to the N. A. lands). When the population is less, 
then a • dlikhala' 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 CBBe of Cities. Map correotions are to be made by the Circle Inspector 
or by the ViIlll.ge Accountant, if he is Competent: he ought to be trained, since he 
can also earn frequent fees for maps or copies when once he understands this 
work. A Record of Rights will be maintained and the Kulkarni will be paid 
extra allowances for this. The detailed rules under experimental trial wi:ll be 
found ill R. 9211·16. The D. I. L. R. is in local control (R. 5249-17). The 
arrangements have been in operatiou too short a time for any' further gpinion 
to be given on them. 
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'CHAPTER XIV. 

Minor Triangulation. 
'PART I . 

[Th .... introducto.,. pa .... graph. involve too much mathematioa for 'moat ~e .... h"t are in­
tended for the noe of tho .. Officers ,.ho ha". to euperriae and nDderaland the prinoiplea of a". 
Surveys. ] 

In Minor Triangulation (so' called because the triangles are small enough 
to be plane and neglect the Earth's curvature ;- while in Great Triauglllation the 
calculations must be spherical) we lay down a network of bed pillars of which 
every adjacent thre~ necessarily form a tri~gle, .and groups of these triangles 
form polygons covermg the whole area With pomtB whose plane co·ordinates 
can be exactly determined.. . 

It is also permissible (in awkward corners and places where·angles cannot 
be observed ali round the horizon) to .add to our network 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 iD-visible from K. 

The nrst step is to observe with the Theodolite at least two, and whenever 
possible all three; of the angles of each triangle; all the angles which meet at 
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 description. 

2. The network of triangles is so laid that it appears to be formed, by 
~oining the corners of a polygon to a centre-point within the polygon; next a 
corner ~f the first polygon becomes the centre of the second, and so on through­
out. Consider the six triangles 1 to 6 in Fig. XLIV(a), all meeting at the point 0: 
now what are the conditions of the mathematical exactness of such a polygon l' 
(1) The angles of each triangle must total to 180°; (2) The sum of the angles 
at the point 0 must be 360°. Now let us suppose that the six triangles have 
been so totalled, and that it is foul;ld thst in triangles 2 and 6 the a.ngles do 
exactly come to 180°. In 1 and 6 there is an excess of a few seconds. In S 
and 4 there is a defect. These may be called zero, plus, and' minus triangles. 
Next apply the second condition and total the angles lLt O. Then we shall find 
perhaps that the sum 6f the six angles slightly exceeds 360". Now, we have 
eomehow to adjust these discrepancies. We shall not teduce the vertical angles 
of triangle 3 and 4 already in defect, but in preference we shaIl reduce the 
yertical 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 la 
and 5, and continue until the angles at 0 total_ 360·. If after having reduced 1 
'lond 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; and we 
must further add a little in the base angles of Sand 4 to make those triang~es 
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-. 
eider Fig. XLIV(b) which consists of six triangles; all of their angles total to 
1800 and their-Yertices total to 360°, but still their ba.ses do not form a. polygon. 
How can we correct that? In the two tria.ngles ABC. ACD [Fig, XLIV(c»), 
the condition that BC and CD meet at C is this. In the trian..gle ABC 

• AB _ BC' fJA AB_ Sin BCA.. . 
S· C- 'A . B AC- -S-·-,.,- , and ID the triangle ACD 

iD SiD' Sm .. ID D 

1· . AC Sin D. H AB Sin BCA Sin D. 
IkewIse AD Sin ACD enc,e AD Sin B Sin ACD. 

3. Standing at 0 and looking towards. the bases, we can describe the two­
a.ngles at the base of each triangle in turn as a right-hand and a left-hand angle . 

. TheEe are marked Rand L in Fig. XLIV(a). Now if we bad a whole series 
. of triangles running round in a ring, ~omiDg back to the Bide.AB again (which 

is what we ha.ve in the polygon csnterlDgat (0), then we should get at last 
AB 1 Sin BCA Sin D Sin .... . 
AB= = Sin B Sin ACD Sin ... ... 
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ina therefore the condition is' that the continuel product of the sines of all the 
right-hand angles must be equal to the oontinued" produot of the sines of all 
the left-hand angles. Bringing these sines to logarithms, it means that (3) tke 
ilUm of the logs. of the sinesof the right-hand angles must be equal to the Bum 
-of the logs. of the sines of tlie left-hand angles. The oorreotion of the Bongles of 
a polygon tq, satisfy this condition oan of course only be done by taking a 
-second or two from tbe right to the left side. beoause we have already fixed the 
Bum of our angles and cannot alter the vertioal 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 increa.ses for an added seoond much more in a small 
than in a la.rge angle: and mOllBover wheIl. an angle exceeds 900

, the addition 
.of a seoond to the angle decreases the log. sine. ' 

. 4. So to adjust a deficit in total, an addition to asm~lI ~ngle is most 
effeotive. 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 eaok ooueotion' will 
reduoe the log. sine. But if all our angles are less than 900

, as is usually the 
.oa.se; then if we have a defioit in the log. sines of the right-hand angles we mnst 
add one or more seoonds to the larger angles amongst them, always deoreasing 
the opposite (smaller) angles at the base of the same triangle till we get ·the 
required agreement.. The exact differenoe which I" causes in the log. sine 
must first be asoertained for each angle from tables and" written in a special 
column. ] t may be foub.d that there is so much difference that we must 
correot some of the angles even in a triangle already passed as perfect, and, 
lherefore, our correotion of the sums of the angles for oonditions (1) and (2) .is 
provisional only till we bave also satisfied oondition (3). 

5. Though our oadastral theodolites cannot nsually observe angles of less 
than 30," still weoan freely use seoonds in the oorreotion work. A oorrection 
table from the TriangUlation Survey of Kumbharwalan (Purandhar Taluka) is 

Appended together with thectl.lculati,!ln of the sides and a sketch of a polygon 
not dra wo to scale: pages 99 and 1 00. " 

6. When we have got the triangles of one polygon perfeotlyadjusted, 
we then take up the next, say,the six triangles oentering at Q. But sinoe we 
have already got the triangles 5 and 4 \longularly perfeot, we must make no fur­
ther corrections in them, but whatever oorreotions are neeiled 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 perfeot, then we proceed to oalculate our 
bases. Bere we have no means of making oorreotions, but since purpo)ygons 
are perfeot, it is oertain that our bases tilUst oalculate out correotly, if the 
fundamenta.l base is oorreotly measnred, and' if there is any error in_ this " 
measurement, only a proportional linear error will affeot all the others, BO 

that the map will be in no wise distorted. The operation of correcting the 
angles of a polygonal network is more delioate anll requires more mathematios 
than the 'col!l"ection· of a simple Gale's traverse" desoribed in paras. 27-28, 

" -Chapter Il, it is work for a, traine~ computer. 

PART H. 

7. Chapter H has dealt with Traverses, in whioh a olosed oircuit :is 
measured ?U,t in suooes.sive len.gths and be~rings, returning ~o the starting 
pomt or orlgLn. In TriangulatIOn we start With one measured Side of a triangle 
and caloulate the other sides in suoh s"network of triangles that eaoh triangle 
has sides in oommon with other triangles. We oan, therefore, start from one 
lI;1easurtld . side and ca.l.oula.te all round the network till we get back to that 
"&lde; and If our oalculatlOns are oorreot the oaloulated eide at the end of the 
series will agree with the value we started with. Our angles (maY'not be 
perfeotly I,\ocurate, as observed and corrected) in agreement with the field, but 
they can I,\nd must agree mathema.tically with one another, and therefore the 
ca.lculations of the sides must work back to the initial result. U the~e ili 

. any error in I,\ny side so caloula.ted'it is due to error in the measurement of the 
side we started with: 
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~.g. OAia first measured; then we caloulate AB 
and OB, and from OB the other two sides of 
triangle OBC and so on till we get to the tri~ 
angle OF A; then we ge\ by caloulation the­
side OA again and see if it agrees with OA ... 

Ef----*----4s first meaeured. 

A In ,triangle OAB the side BO opposite to A ia oalled a. 

6 
AO is b and AB is o. N ow ~y the formula in para. 2, 

If 0 is known (5421 ft.), ' 
. 0 sin B 0 sin A 

" b= sin 0 110080 = sinO', 
<Cl S Taking logarithms, Log. b = Log. 0 + (L sin B - L sin Or 

. and Log. a = Log. 0 + (L sin A - L sin 0). 
Log. 0 is 2·7343997 •.. antthe tabular I,og. sins of A, B and 0 are got from 

the Tables: but we have already used them and corrected them in the angular 
adjustment: Therefore we have not, to look them up again for this 
oaloulation. ' . ' -

• 8. Therefore the solution of a triangle AOB oan be thus, written oompiling 
11 oontinuous reoord similar to the traverse'book:-

• , ' 

Oorreoted ""gular ! Tri""l!le. Angle. 
Log, Sin Dill ........ Log.o!lid .... Bid ... -u;-t. I (tabular) • 

1 S , Ii 1 
. 

'0471804. /2'7816801 

.6, 
B 07,°34'21" 9'9263788 AO • 

0 409°12'58" 9'87919840 ... (2'7343997) AB • -

I 
-

A 78°12'401" , ,9'9810880 '10188406 2'8362843 BO, -
180·00'00' .1 

The figure in bra.okets (Log, 6f 542i) was previously known: 'from it th& 
otheriigures in oolUlnn 6 are obtained by adding the differences in column 6, 
These differences are of course often negative, requiring to, be subtraoted. 

To the next triangle OB is common; so we carry the Log. OB (2'8362843) 
to its place in the middleJine of column 6 of the calculations for the next 
triangle; and to it apply the differences there got' in column 5 aud get the 
sides OB. OC; and soon. The valu{) of Log, OA at the end of the caloulations 
should agree with its'initial value (2'7343997) as far as 5 places of decimals. 
When we have got the oorreotleJ;lgths of all the sides and all the angles w& 
oan layout the oo-ordinates of aU,the traverse stations alt we did for traverses 

, in paras~ 27-28. For this purpose we can keep the Bides in the form of Logs., 
as it shortens our work in calcula~ing the"'co-ordina.tes. . ' 

9. It will be seen that besides the triangulation stones there are a number 
of other points in. the map which are determined with great accuracy, and 
which can be fixed in the field and used, both in the original Plane Table map­
ping and in any subsequent, restoration of bollIl,daries or" additional detailed 
mapping. CQnsider Fig. XLV. It will be seen tha.t every pair of triangles 

. makes a quadrilateral of, which hitherto we have only determined and drawn 
one diagonaI, 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 

, '. 
, 
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ilags placed over the opposite stones can if the opposite corner of the qua.dri,. 
lateral is visible determine the intersection of the two dia.gona.ls with grea.t a.ccu­
racy, and a. flag cau be planted upon it. Having thus fixed one point more or 
less midwa.y between every T. stone and its neighbour, it is even possible to 
·~btain further ba.ses or fixed points as indicated in the sketch. The middle 
points of each quadrilateral should whenever possible be fixed by the P. T. Sur­
veyor, though lihey a.re not dema.rcated on the ground. He should fix their 
position with /la.gs, and show these flags on his map, and use the intersection 
points as stations. Thusjt will be seen that no poi~t in his m~ps·wiIl. be more 
distant tha.n a.bout 100 ya.rds at the most from a pomt lletermmed With grea.t 
.accuracy. There, will be of oourse some positions in which he cannot see 
.across the quadrtlateral. 

PaT Ill . 
• 

Survey Method 0/ Minor Triangulation together with Plane Table. 

10. The practical method is founded upon the theory discussed in the 
-<lhapters on Plane Ta.ble and Minor Triangulations. 

We a.re sta.rting. it is. assumed, with a. village which ha.s never before been 
1Iurveyed, or of which the old survey is to be discarded. 

The first opera.tion is to prooure a. quantity of stones not le88 than 21 feet 
in length of ha.rd durable stone suoh as blaok trap and not soft fria.ble stone. 
lnJooa.lities where suob stone is oostly or quite unobta.inable, then brick 
'(lr ferro·concrete pill"1S must be built at least 2 feet deep into the ground, and 
6 inohes a.bove the surface with a small slab of stone. let into the top. The 
'stones or pilla.rs will be roughly squa.re at the top with a oross or aircle0 out 
opon them. Taking these stones, we sha.ll first ohoose sites along or near 
the village boundary, then in the interior.. In choosing the aotual site for the 
stone, we should take the corner or boundary strip of a field dr the side of a 
road or path out of the way of traffio, or a pieoe of waste land whioh does 
not look likely to be ploughed up. Also we must choose positions 80S open and 
elevated as possible, so tha.t the stone (or ra.ther a surveying ·fla.g placed over 
the stone) can be seen from the surrounding stones. . 

11. The object is to construot a' network of polygons sueh as has been 
-desoribed in the last ohapter. See Fig. XL VI : first start nea.r the S. W. corner 
and walk round the village boundary, with the village lands on the right. Put 
-down stones a.t intervals of about 400 yards on the average; less when there 
are trees, bushes &0.; more when the ground is very flat and open. Each stone 
·(i.e., the flag marking it) must be .visible from the stone before or after. Two 
;assistants at least are needed. of whom one shall stanq at the last placed I1tone, 
and another shall go 400 yards ahead and sell that the proposed site of the pre. 
sent stone is visible. The situations chosen must also be reasonably open to 

"'Observation from the right-ha.nd side. A ring of stones at suita.ble, probably 
shorter, intervais must also be placed round and outside the boundary of the 
-gao.than, hamlets, patohes of Forest, or thick garden land. just as round the 
village boundary. These stones cannot always be exactly on the boundary; at 
"BOmEl places trees rooks, water, &c., oblige us to keep some distance off. 

In the ga.othan, 01' in a block of very thick gardens, or Forests, we could 
not .see in all directions. Suola areas must be left out in the general soheme. 
of trial!gulation, the network of polygons being carried round th!lm. 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 suffioe to fix: one or two points 
in the interior by single legs running up paths, roads or available open patohes -
·or by simple P. T. work.. • 

. We thus lay in Fig,'XLVI 44 stones round the boundary, inserting pegs and 
leavmg a contraotor to bury them properly. ~ext we lay an inner ring of 
stones (conneoted together in the Figure by the red line) about 400 yards. more 

• or less, inside the boundary. Ea.oh such stone must see and be seen from 
·several·(never ltlss than two) of the stones along the boundary line on either 
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siOe. Where land is minutely sub-divided and crops or bushes abound, it may 
be necessary to reduce the distance possibly as low aB 250 yards which should be 
the minimum limit. This inner ring will furnish the centres of the polygons 
which are enclosed in squares in the Figure. If there still remains an interior 
block not covered by the network, we continue laying stories at similar intervals 
till the whole village is covered with polygons &8 in Fig. XL VI. A rough hand 
sketch of the stones put down should be made for the purpose tlf counting and 
numbering them, and tu ensure that no area is omitted. Place a'stake or short 
bamboo with a bundle of grA.ss 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 a sure con .. 
nexion for the surveys of the two villages, when the village to the south is· 
surveyed. . I 

12. Next, the Theodolite work must' be done. OUT stones are buried in 
the ground rising S to 6 inches above its surface. It is, thllrefor.e, now possible to 
put up the Theodolite over each stone, and by placing surveying flags over tbe· 
surrounding adjacent stones ~ using tripods to plant them exactly over the cross86) 
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 Theodolite telescope. (Sometimes a lamp at night, or-a mirror 

. Hashing sunlight by day enables one to see through bushes or a few trees). If 
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 a whue Hag at the top and hang a plumb line from tqe flag, and so fix 
the upright bamboo or rod that the plummet falls true upon the stone (Belt 
Fig. X). 'fheodolite observations can be taken tlJ.en upon the wMte flag. 
There will be no measurement ofdistanoes between these stations, but the 
angles meaBured from each stone will· be reoorded on a sketch sbeet, which 
will not yet be drawn to scale. . 

13. Having obtained and corrected (see paras. 2 to 6) all the angle!!, 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 hases. 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 a double line in the 
sketch, Fig. XLVI. We will now, oall a.Il the Triangulation Stones T,. 
Stones and each measured line a Base. ' Taking one base we shall· then 
oalculate trigonometrically from the known and corrected angles all the sides 
in the polygons covering that part· of the village until we get baok to the base. 

14. Then knowing all the angles and·lengtheof sides and the north angle· 
or azimuth of each side, and choosing a suitable zero or origin,we can deter­

.mine the co-ordinates of every point (paras. 27-28, Cha.pter Il) and can take a 
large sheet of equared paper and we can plofall these stations corre?tly .on the 
scale of 400 ft. to the inoh. Upon that map we can carefully IUscrlbe the 
angles and the lengths of ea.ch of the sides. In: ord~r to assist in finding the 
position of the stones in the qeld, we may tran!,cnbe n.alas, gaothans, roads 
and so 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 Trigo~ometri­
cal Station a traverse should be run to that station and back so as to qonnect 
with the village series. Or, if the station is visible fro~ two of the stones or 
the village series the distance (co-ordiIlllotes) betyveen whi~h we have calc~lat~d, 
we may content ourselves with taking angles to the statlOn and calculatmg Its 
distance (BM two· such connexions in the Fig. XLVI).. . 

. 16. This finishes the Theodolite work, and all the Boundary Marks (or 
Beference Pillars) for the village are set up. It is moet important to notice 



93 

tha.t the stones a.re put down first and observa.tions taken a.fter; not (808 a.la.s ! 
-1>ften ha.ppens) in the reverse ~rder. ' 

17. From the plotted map of the T. Stones we now know exactly the 
dimensions of the village land, a.nd how many sheets will cover it a.t the scaJe 
-of 400 ft. to 1 inch. Fig. XLVI is at 800 ft. to 1 inoh, and depicts about 
·800 a.cres. We therefore divide up the plotted Triangula.tion map into- rect­
angles of 6" ><0" (the surplus being divided into sma.ller blocks 6w x 4", and 
the projeotion at K is 2" X ~ only), a.nd give them lettera A, B, C, &c., and 
ta.king sheets on a Ia.rger sca.le, usually 100 ft. (pra.ctically 3 chains) to one 
inch sheets 21" x 28" which is :J. convenient size for printing, plot (8ee pa.ra. 49) 
all the T, Stones a.nd legs oo:anscting them which fall in each sheet, a.nd ha.nd 
tha.t sheet to the P. T. Surveyor. 

18. The Sarveyor will put /Ia.gs on all the T. Stones in his squa.re. He 
will work as directed in pa.ra.. 27, Cha.pter XII. In the coarse of his Pla.ne Ta.ole 
'Survey, he will delineate every field and every sub-division and every roa.d, 
nala, well, important tree or any other object which he may be directed to 

. .include in his map, a.nd also he will show by a distinct sign. the position of 

-f.'? the T. Stones: thus 9 , VI: the number. of the stones is shown in Roman 

numerals. He will omit the gaothan, since it cannot be done on the 100 ft • 
. scale i but he will show all field boundaries up to the limit of the ga.othan 
area, see below. This area will be left blank on his map. 

19. Now, pfainly the test of the a.couracy of this work can not only be 
taken in the field by ohecking measurements of the sides of fields, &c., bu~ 
also by comparing the common boundary in A's map with that of B's and 
of E's ma.p. Universal coincidence is impossible, but the ma:z.imum error that 
should be tolerated is a.bout 1%, say 1 foot in lOO, Bee para.. 25, Chapter XlI. 
(There are discrepanoies of 300 yards between village bounda.ries of the old Sur-' 
veys round Ahmedaba.d and sometimes of nearly a. mile in KaIf!l.ra forests.) If 
the error is more than this, it will be necessary to direct tha.t portion of tbe work 
to be done again until a closer approximation is obtained. Smaller distances 
than 1 foot cannot be drawn with pen or· penoil on the soale of 100 feet to 
one inoh. 

20. It will be seen that in this method any error made in one sheet in "110 

wiae affects the aaCIJj'aIJg of ang other.· If in spite of all efforts we cannot make 
· the common bounda.ry agree exa.otly, then the two must be placed together and 
the final boundary must be drawn midway between the two. But in actual 
praotice we ha.ve not found allY suoh serious di vergenoe. If there is strong 
reascn to suspect the error is in sheet B' and not in sheet A, then A should be 
ta.ken as fina.land B drawn to conform to it. 

21. We sha.ll then get a. number of sheets about 20" X 24" contp,lning all the 
lands of the village a.nd each oapable 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 ma.p, then we oan work out area.s by the area square (or by multi· 
plioation with a scale and offset·soaleif great precision is desired)' and we Can 
calcula.te also the arsas of tanks, roads, forests, and so on. When the maps 
are finished we then see whether a.nyone disputes the boundaries or whether 
· any enoroachment on public propel'ties, &c., is disolosed, and (when the ma~ 
ha.s been passed finally) we oan then make a tracing 40" X 24" from eyery pair 

· of sheets showing every field and sub'division, roads, pa.ths, wells, &0., a.nd th&. 
position and number of each T. Stone. These tracings are then printed by 
the Vandyke prooess which is absolntely accurate a.nd when the whole of the 

· detailed sheets are printed, we join them together on thj! wall so a.s to make a. 
continuous map of the village. Then we photogra.ph down to t size or 400 ft. 
to ths inch. This photogra.phed map is not quite so acourate 808 the individua.l 
sheets, S86 para.. 133, page 65, but it is intended, like our old village maps, as an 
index. If we want.the exa.ct dimensions of any field we must turn to the 
100 et. sheet. 

'22. Should there ever be any dispute between la.ndholders about their 
boundaries, or between them and Government about encroaohments, it is al; 

· any time possible to determine the exact position of. the boundary as on the 



day of su.rvey in. the following manner :-Fig. XLVII. Drawon the printect 
sheet ths line conneoting any two of the T. Stones whioh passed' nearest to the 
point in dispute. We may possibly find two such lines passing within quite 
reasonable distanoe. Then ~th a scale determine the length of the offset from 
that lin~ to the disputed point. Tbis will fix it within two feet. In further 
confirmation we may also see .if there is any adjacent field corner whioh is by 
general ~nsent unchanged since the survey. Tllen we may also take the· 
distanoe from that point direct to the disputed point by scale on the 100 ft. 
map. There will. b~ sev~ral such potnible lines. In this way the boundary 
can be restored wltli certamty Bad Its accuraoy can be proved. It is not pos­
sible for a. Plane Table map to be' appreoiably distorted or falsified because 
directly this is done, it will not fit the next sheet, and would be rejected before: 
printing; Therefore, its internal details oan be relied upon, Bee also 
para. 22, ·Chapter XII, if more extensive restoration is required. 

23. Our object is to survey the gaotll!loll if !lot all to be surveyed 011 a 
scale of 25 feelto the inch. In work whioh is almost wholly Plane Table, the 
larger the scaJe the greater the exaotitude, Bee para. 28, Chapter XII. We may 
have to include not only the gaothan proper but also a substantial blook of land -
!>utside. the .old. ga?than w: hich has been covered with buildings or is in 
immediate . likelihood of beIDg 'so covered. Also there are lands given up to 
storing fodder, manure, and so on, which are often divided too min.utely to 
be surveyed on the same soale as the agrioultural land. When we speak of 
"Gaothan," we mean all this land oooupied by houses, &0., asually forming 
one solid block. The Surveyors will have ca.rried their sur1eYB of the fields 
right up to the boundaries of this block, and will have stopped when it gets tot} 
congested a.nd intricate, or goes into the gaothan proper. There will then 
remain a blook (exactly defined as to its external· boundaries by the 100 ft. 
maps) whioh we now have to fill in. We have six main T. Stones, whioh 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 baildings. 
Therefore, we now take a fl1w more stones which we shall not be able (on. 
account of intervening buildings) to conneot up like the T. Stones into ... 
mtwork, but sha.ll In=i obliged to use &8 the fra.me work of traverses. We plaC& 
these stones' a.8 shown in the diagra.m (Fig. XLV) just as in City Survey in 
t;luch a way tha.t each is visible from the one before and after, and usually the­
line between them runs along some pll-blic rQlLd or pa.th; because along such· 
a line there ~ 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 I) blooks by means of about 11 additional stones, which will be 
of much the same size and design 80S the T. Stones shown. . Having put down 
these stones on the same principles as those follpwed in City Survey next the 
Theodolite Surveyor will run I) traverses across the D blooks, 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 Surv9Yors will map the 
gaotha.n in. the style adopted for 'the Guja.ratvillages (and very much 
the sa.me 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 uilbuilt areas; and showing all traverse 
stones on their maps. . They will mark the position of. doors, but will not. 
measure their exact looation in the side walls of the house or their dimensions. 
These maps will end at the opposite side of the bou~l!laries of the 100' maps. 

. ~4. When this gaothan work is finished, there will have to be enquiry 
into the title a.n~ the officer making this enquiry will very likely have to deal 
with the land (lonvened from agriculture in the north.of Bbck n. There may 
be revenue" due to Government on many of theee plots. 

25. . The sheets for the ga.othan survey will contain 20 X 24 inch 
squares with a margin of one or two inches and will join along the LL lines 
as in C. '.r. S. . A. book of the Theodolite calculations, just like a Ci~y Survey, 
will be,filed in the Records: showing their tie-lines and,how they olose on 

. the T. Stones, i.e .. instead of proving that the progressive co-ordinates close" 
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Tound to the starting point or origin, he will show that added to the co-ordinates 
~f the starting T. Stone they olose ~ those of the second stene. 

~6. On completion of the gaothan sheets,· they 'can all be traced 
·and printed and ~hen joined ~gether and reduced .by phote~aphy to 100 ft. 
and then they will exactly fit wto the blanks left ill' the agrloultural sheets. 
Wheu those sheets in turn have been traced and vandyked, the whole inolud­
ing the gaothan can be joined together and photographed down to the single 
index map at 40U ft. (approximately 111 ohaimr) .. This reduced map will serve· 
'as an index and topographicaf map; and hill slopes and sharp oontours, .forests 
and groves, marshes, rivers anG nalas, and the lil>e will be sketched in by a 
draftsman before photography, so as te improve the general appearance of the 
map. Names of streets and places, to which roads lead, names of conspicuQuS 
buildings or Post Offices, &0., &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 te the 400 ft. scale, though the hissa. 
llumbers nedl not be so clear. The bounlia.ries 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 
~e printed out on the index maps as well as on the individual sheets. which 
will also be signed by the Surveyor: and all sheets are. plotted with the North 
at the top. Fig. XXIV (a) shows what the gaothan' looks like when twice 
reduced from original sheets 25 it; to one inch to one-sixteenth of that size, 
With a magnifying glass the numbers, and built and unbuilt areas, a.nd even 
·doors of every property can be' discovered; though this reduced map is not 
intended te show more than the general fea.tures of the gaothan. 

27. In rough or mountainous country the laying out of the T. Stones will 
be eXBotly as before, only remembering that if we measure 400 yards up a steep 
hill, we must then add a substantial·amount in proportion to the slope in order 
to covllr a. horizontal distanoe of 400 yards. In all survey we deal with the 

• dead flat horizontal distance only. It might, seem that the owner of a hillside 
1'eally possessed an a.rea. larger than the horizontal pla.ne which wculd cover 
his land. But this is not rea.lly so, because one cannot grow more trees or 
blades of grass on a. hill slope than ca.n be grown on the oorresponding 
horizontal pla.ne. . . . 

-
28. When we have set down the T. Stones and ta.ken the angles we oan 

then calculate the true dista.nces as before, provided only tha.t we a.re most 
{la.reful that the bases we measure a.re ohosen a.long level ground and not up or 
down the slopes. In the triangle ABC (Fig. XL VrrI) if A is doWn in a 
deep hollow, while B a.nd C are high a.bove it, but the distance BC is correotly 
measured, then the caloulated horizontal length AB and AC will be exa.ctly right,. 
though the direotly measured distance Atj would be a great deal more than 
the, true horizonta!. (This statement is of Qourse ,correct when . we disrega.rd, 
as IS always done In these c.adastral surveys, the difference between spherical 
and reotangular oo-ordinates-a differenoe which is negligible over such 
distances as we are dealing with). If we are absolutely obliged to measure any 
base between T. Stones up a distinct slope, then we must call in the Theodo­
lite and ascertain the angl~ in the. vertioal plape, and reduce the measured 
'length te the true horizontal length. 

29. Plane Ta.ble work ~s not a.ffeoted by slopes a.t a.ll,provided we do 'noli 
measure di~tan~es between stations by ta.pe or cha.in 11p or down a slope • 

. Therefore, In hilly ground \Ve should resort more frequently to the method 
desotibed in pa.ra. 6 (2), Chap. XI!z for getting new stations by intersections 
and,not by cj.irect measure,:"ents. Thus in Fig. XLIX we get from the tw~ 
statIOns AB two new sta.tlons F and G, .and from these aga.in another pair at 
K and L. These may be up the steepest hill slopes imagina.ble and yet there 
will be no devia.tion from truth in the positions obta.ined, so l~ng a~ we never 
USf! the tape or chain exoept between A and B. Whenever possible we 

,recommenoe ollZ P. T. work from the T. Stenes. 



96 

30. It is in such rough and mountainous ground that the Plane Tabl&­
comes out eo much more accnrate than the CroBS Staff. It is no use warning 
a. Cross Staff Surveyor that he caunot measure accurately up and down slopes 
or through impossible ground. He has either got to do it, or else giVe up the 
measurement altogether. Now, consider Fig. L; we want to· ascertain 
the distance AC an.d BD when ~ere is between them an impenetrable wood 
and an unfordable rlver and ra.vme as shown. With the Plane Table this is 
a perfectly easy proposition. We have only got to find auy two stations X and 

. ~ as in the dia.gram, in o~der to be able to· plot on our map exactly the 
distances ABDC. Another lUstrument for the same purpose is the Tacheo­
meter, but it is too expensive 1pr our field surveys. . . 

31. Whenever there is in the village a temple or tower 01' any other 
conspicuous mark either .on the flat ground or on a.n elevation, always' fi:t its 
position exactly by extra. angles from at least two of your T. Stones. If it is a 
tower or hilltop, then Borne precise point on it must of course be fixed and 

.described. Yo.u cannot a:lways put-a. s~e there! but the mar4.itself being 
permanent does not requlre a stone: and lU res.tormg boundaries !!'r refixin~ a. 
missing T. Stone, the exact positiOll of such a. point will often be useful. • 

"32. In this~yjjtem we do not rely upon boundary marks to individual 
fields for determining and maintaining the boundaries. In oultivated lands, 
bounda.ry strips, hedges and distinctions of crop are a.lways sufficient to dis­
tinguish.fields from one another, and with the detailed Plane Table map of the 
boundary of every hissa. in one's ha.nd, 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 occupied or not occupied 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 simila.r in shape and appeara.nce, the officer in charge of the 
Survey should select in addition to the T. Stones 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 & dis­
tinctive mark such as a double circle a.t the places perhaps 5 or 6in number 
which he may select ,in the sheet for the erection of such stones. . 

33. The best kind of ma.rk to erect is a cairn (buruz) of loose stones where 
. obtainable; elsewhere conics.l mounds of earth (where it is not too soft); 
where neither of these are possible specially cut stones, or pillars of brick" and 
lime; Cl: ,perhaps ferro·concrete,. should be prescribed. No other boundary 
marks need be recognised or maintained. But between cultivated lands in dif­
ferent occupation an unploughed strip Ot 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 (S/1/1 paras. 20-22, Ch. XII, for 
the use of Plane Table maps in !Jucn. boundary restora.tion wor k). These cairns 
'or oones will also be marked on the map, and the landholders should be charged 
with their maintenance. They are futended 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 save 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 'r. Stones. They must 
not, however, be cut or numbered to imitate T. Stones. • 

34. Our Old Revenue Surveys (Joint Report of 1847) proceeded upon the 
assumption that few chang~ would tak~ place. in the b(.)U.n~aries of. B .. N. 
which they c~.sidered represented practically permanent dlvlsiOns of cultlva­
tion. They, therefore" demarcated the corners and be'.lds of the fields, but left 
no other pe1"manent marks. Even their trfl,verses; whICh went roun~ one or 
severa.l village boundaries, were not demarcated and so cannot be .plcked up 

,again. When, therefore, B. N. boundaries change and the demarcatlllg stones, 
&c., are pulled up, there remained no mea.ns of restoration. It is true that 

, 
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not very many S. N. do change, but in the Konkan they certainly change 
rapidly .. In one block of Beven Mahad villages we found 58 per cent. of the 
8. N. materially altered after 50 years. In the Deocan and Gujarat, even if 
oIily 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. ~hich 

. ohange than the 95 which do not. Now a Plane Table map, based on tnangu­
Iated points demarcated and maintained, not only can be used to restore, but can 
&Iso very readily and easily be altered to conform to the changes of each gentfl'a­
tion. The dilficult technical work is the frame work of T. Stones; any instrncted 
TaJati can repeat tbe interpoiQ.tion, in any part or the whole of his village, if 
extensive changes require it .. There is & steady stream of subdivision tIJld an 
equal and opposite current of amalgamation. We must not aBSist the one and 
oppose the other. As often as one holder becomes pOJjBeBsed of two adjacent plots 
fonnerly separately held, but not natura.Ily segregated (as by a water course or 
a sharp difference of level, &c.), we must amaJgamate; and this will counteract; 
the oontinual subdivision. But a system 9f rigid Burvey numbers admits of 
\lnlimited internal subdivision, but not of that "remodelling which involves 
amalgamation. We require at all times to,lle able to present a map of the pre­
sent state of holdings, just as it would have .oeen prepared if the Original 
Survey had been made to-day. We oannot keep the old field limits rigidly 
fixed as they were set up a century ago. J):ven the Original Survey contemp­
lated extensive alterations and amalga.mation of holdings at each Re.vision 
Survey. But the old style of tippans and boundary marks did not· admit into 
our Land Records the degree of elastioity offered by the system of ~iangulation 
with Plane Table interpolation. . .. . 

85 .. Extract paragraph8 8 to 12 from lite Gemral Report of the RevenUl 
BUI'vey operatiCnl8, Upper OirclB, Bengal, for 1866-67, by Col. l1aatrell (Surveyor 
GeneraZ), refelTea to in para. 1 and 5 of B· 14U-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.publio generally, which would follow the introduction of. the Madras 
system (If permanently marking, not only all village triple junctions, but all 
Theodolite stations by platforms of masonry, or by stone pillars,' or by a oombi­
na.tion Of. both. 

"(9) In Madras, the Act No. XXVIII of 1860, which re~eived the assent of 
the Governor General in Counoil on the 29th June 1860, provides amply and 
fully in every particular for the establishment and maintenance of boundary 
marks, &0. Were the provisions of this Act extended to all Ipdia,it would 
do more to render all future Sur.veys of. India lasting and imperishable tha.n 
any steps yet taken. It is preoisely what all professional Survey Officers have 
long yearned for, and I strongly urge on the consideration of the Government 
of India its ext,'nsion throughout the country. . 

"(10) Much has been written a.nd ru=ged :)0 'this behalf, a.nd first in the 
. Punjab, then in the Central Provinces and. in Oude, and now in the re-survey 

of the North-West Province5, masonry platforms have been built, or are in 
course 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 sOIDe stone pillars, and in the funjab disputed 
boundaries when deoided were permanently marked by masonry pillars. , 

"(11) In,Bengal and in the old North-West Sur"eY9, however, no marks 
""ere ereoted. and the consequenoe is, that except for area and the reproduc­
tiOn of ml1ps and plans, the reoords of the former surveys are nearly useless. 
Scaroely a trace of their progress has beeD. left behind them. Here "anu. there 
a pillar haslleen erected by a Surveyor to mark the spot wher& an astronomi­
cal ohservo.tion has been made, or marks have been made on buildings to enable 
the Great Trigonome~ri('~l'urvey to effeot a junction with our operations 
hllreaf·er, but boun .laries haVe not been marked, Rnd the consequence is, that -
re·layin~ a. b'lunhry ftolD ~b!l old data with acouraoy is in all suoh cases 
an absolute impossibility. 'rhis is why I would urge a. law being establiehed 

B 660-'; 
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for all India, rendering it imperative upon .11 landholders t.o erect permanent 
marks from which the Original Survey boundaries oould be simply and certainly 
re-laid, without calling in -the aid, each time of doing so, of expensive and 
costly profeasional operations. 

"(12) Slight modifications may possibly be required to render the Madras 
Act applicable to the different landed in\erests of India, but if the same results 
be ensured throughout the country, they would inorease the va.lue of the 
Survey ten-fold, and confer a. lasting blesaing on the people. This Act embodies, 
I conceive, all that is required to ensure the permanence of our labours. t. 

o 

36. Thus the Surveyor General advocates the ereotion of a pillar at eaoh 
villAoge boundary trijunction, and at (important) bends: and &11 Theodolite 
Stations. The theoretical reasons are unimpeachable, but practioally it would be 
found that many suoh 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 ~e Theodolite Stations should be chosen 
or whether they would be confined to traverses along the boundary, or distri­
buted over the a.rea under Survey. The method desoribed in this ohapter has 
greater theoretical Ip.erit and a~ids the. praotioa.1 weaknesses. 
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Duplical. of NORM. 

lio. (in Enquiry Be­
gister) 

Served on-Mr. 

Signatnre of recipient. 

To 

Mr. 

102 

Ill. 

Notice 01 Enquil'Y. 
0'0 be , ..... ·ed "ndeT Sed",,, 189, 190, L. R.O. tlpo.. porlie. I"li"'ell 
\10 be ... t.".eoted and aJiized ." .M .,,"" and <it MU"""I",l uJ}iOB' 
or Ohard •. ) 

To 

'Mr. 

I Whereas the plot (bere dese. ibe) 
( is claimed ,by Go~~~rn~''!-t o~ Mn~_~jptl.)ity 

by Mr. &ga.iuRt Go,·eIDmootor- tll;-Mu;;{;:ipA'iIV-
Notice i. hereby given that an enquiry will be held by me in or.ior to 
decide the said olaim : 

You ~ bereby Nql1irt-d, to fLtt,'nd lflfore me (lither itl ll~r" -11 or hy &. . 

duly anthcmaed ageut at 0 cIa"", of the .' noo, ... 1 tha .it, in 
dispute (or) at my offioo situated;n 
on tbe da)' of at whicb time nlld place An o"qni,y 
intll the oame olaim will be made. 

. And yon are hereby required to prodnor belm.., me al the .. b"ve naoned 
t,mo and 1'1 .... any eviden.e you may wi.h to bo heard. • 

. If you f,,~l to a~tend io JI"1"I!on or '!y .. duly aotl.ori".d ...... PHt in 
pOt'B1l&DCe of th18 Nohce the above men lClDCd rltt.im w;U Ire ,I. (',dflJ in 
your absence an,d Y011 will not aftu'"!'a.:d.1 he entitled to be be l.rd w~t~i t'Hif,pct 
thereto, .ll""Plm an "ppeal filed wlthll. 60 da,. In in a o.nl tiuit if hied 
within one yeor from the date of my dedlion. . 

Datedtbla day of Enqoiry Officer. 

, . 
IV. 

Notice tunder Sectiou 189, J, R.C). 

A Notice of enquiry WB8 .ervod en yon on' in whioh you .. e .. e requested 10 be 
preeent with documentary evidence, &c. at hou .. No. Street . A. y",n "'ore 
not preeent at that time and plo.ce a fUf'the, Notice la bereby givtm to yon to be PI"fl.c"t at t1w "hove 
mentioned pI .... on date at hoor . If yoo fllil to aUell~. the ""'lniry alJd 
decision rego.rding yonr ownership of tbe ahove mentionel prope,ty will be made 'n your ,,10,"", ... 

If it sbould prove indispensable to compel your attend .. n .. or the produotion of yonr flU"'" 
menta, further compul.ory prooe .. may be resurted to, according to Jaw, RUct )"n will be liable, 
ander tbe Penal Code, for diwobedien .. to this order. 

Do.te Enqniry 'Offieer • 

v. . . 
• • 

Public Notice (to be affixed on.open land). 
This plot of waste land described beloW is claimed by Government. If any person ha, .. right 

o£ ownersbip 01' any oth"" right over it he ehould appear with auy doco.mentery or other evi.lt",c. 
he may poe .... regardinft hie rights over. the .aid laud 'befo,", the 1'lnqoiry Officer lOt h,. all,.., 
~ituated in ..' , An enquir'Y will ~180 
be made on tbe opot, and deci.ion ,r,ven as to the ownerlhi" or other rigbts OVOl" the Ia.Dd 1£ no 
person h .. vmg .. rigbt of ownerebip or auy other right over the land "pl'.8r. "'.fure tbe 
l!lnquiry Officer at biB offi ... or;n the local enquiry an I eslablisbes hi. ohilDl the ",id land will b. 
u-ted ae Government property. 

as 

Dated 

8tre~t 

To the North 
.... Sonth 

. . 
Descriptio .. of land. 

Coltector: 
,/ 

H~nse No. (in the Municipal l\eli,tor) ",' oth.rwi .. known 
the bound .. rie. of which are "" unrler:-

. '. To the East 

" " WClt 

, 



11)3 

vI: 

Form of Enquiry Pr?ceedings: City of 

,., 

Chalta No. , MUDicipalNo. Tikh No. 

Pa.l tica PTf88Ut.:-

I 

Parties aboeut, tbougb IOrveel witb p"ti"""l as .bown iD Enquiry Reg;.!er and collutorfo::. 
"f Notic ••. 

n"te of enquiry- Time- PI"ce- • 

r Too anhatauce of toe .tatement. of Parties, Witneaoe., and DOtes of Exbibits should be 
recorded, and oigoed by E. 0 : then ,b. deoi.;on: and then a note of the oervice of decision.] 

'l'ikka Ko. 

<::balta No. 

Jduuicipal No. 

Stre.&-

SlatetMflt of tke Party. 

I , • VIII: 
! 
I Notice of Enquiry dec"ision City Survey, l under S~ctio" 37 (2) of thIJ Land Revenue Code 
, or 50-A. of the District MunicipaZ A.qt. 

i 

Whe ...... in aocordauce ... ith a Notice duly iBBued aDd •• ned, an 

enq nir1 was heM by me on 

and an order ..... passel on 
Signatu .... of reoeiver- : 

) 
Nufoe i. bereby given to all pel'llOll8 oonoerneJ alld to 

i 
; 
i 

Mr. • 
that my aecisioD and order ill tb .. t :-

~. ~. 
Sigllature of """_ ' ~ ) 

(I) Th. plot ill declared to be tbe property of :=.:'::T~ and all you 
olaim. 10 it h .. v. heeu rejooted. 

. ~ , 
~ 
l 

(2) Your claims \0 the plot h .... boon admitted ond th. bolludari .. 
as ,laid down in the map in my otliqe .. hich is op.n to your 
inspection are confirmed. 

(~) Tour claim bas been perlly admittod as fo!1 .... :-

Data of ",,"ing Notioe j 
) 

on- ~ 
• 

Penon 

• 

i If any pel'8OD deBirea to appeal against this ordel', be must appeal in 
! the preo<ribed manner to the COLLECTOR within 60 days from the 
; date of Ibe aaid order. Unle .. it be lodged within one y .... fr~m the 
: dale of the linal dt'Owon of auob a"peaI, or if no appeal is lodged then 
: from the date of this m:der, no CIvil Suit aan be instituted in any Coun 
l to lel aBide or vary the e!feet of ~is order 

DateJ this day of 

Enquiry Ollioer. 



'1'0 

105 

XII,' 

Notice (Section 133, L. B.O.). 

The Citr 8 ....... ' Sauad of ,Olll'marginall, noled propert)' (iao) situated iD 

otnIet in the towu of 
• 0'1 IIIIIvq No. 

()I4 llanioipol No. 

loo . 
lii read,. You are h8Xl'h, ""'4I1eeted to P'" the ma.rgw..u, 

8nnO)' JI'ee. Ra. AI. noted Bnryey fee (a) .... d take "way the Sa.nad (a) from the 

.flloo of the undersigned on (date) , .. 

If ,oU do not "pp!, far the Sauad (a} atld pa, the 8urve, fee (8) within six months from the 
elate ( ) of the Pllhlic Notice ieelled h, theCollecnor, ,ou will lje liahle 
., an additional fee not uceeding Rupee 0118 for .... ch Sa.nad • . 

Dated 

• 

Officer in charge, Cil;y Surve, Office. 

xm. 
Day and Receipt Book of SamadB. 

[Standard Form No. R. F. 155.] ., . 
(lan be had at Yeravda Prison Press in books of 20 pages conta.ining 100 forma. 

Boriol . Date 
. 

No. In • Receipt No. I. 
No. .,,4 lI<tIi,lor. Nlma 01 payer. Amount. 

Dale. Received from Mr. 

(in words) Rupees 
'. 1IIlD&8 Ra. . Aa. 

~ 

&Dad Fe. , 
Sonad I Fee 

I No. Ra. ' I No. Ra. I I 
I 

i 
,. 

I I . 
I 

! I 

I I Receiving 
Offioer. 

t I j , . 



Dia.ry of TraverslI Surveyor 
District 

106 

XIV. 

TOWft 
/Pt ,10 day. eliding " 

Lppe4111 
BtaliODllaid Obserncl in OalouJaWin DMe. General TteJlIernd 10 ......... do ..... 8eld. Oftioo. '!'TaT .... oleloll ..... 

. 
-

• 

xv. 
Diary of Hous6 Measurer 

DiBtrict for 

Date. 
I 

Shoot No. No. of squares ro. of propertlao 
,oomplotod. _ored. 

-

. 

. 

, 

XVI. 

Progress Report of Enquiry Work 
fOr the month of 

Of &hose completed 

N ci. of .. od<- No.of ...... Numb.. disputed I 
iD&' olalS. oompleted. 

In .. hioh oorroo-I In whioh oorroo- i 
tiODe were tions were not ! 
....... BBrJ· -.,.. 

-

, -

-po 

. 

I. I 
1 

! 

I 

Town 

Bemarkl. 

City Survey. 
191. 

! . 
1 

I 
Remark .. -

Nombe. "". . 
disputed. I 

. 

.. 

, 

• 

---

-

, 
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FORM I.--MAINTENANCE. , 
erOll Ilefe"Tf/TIce Sheet. . . 

--'~·~----------~------~I--------'-----~-----

S. No. _ Brief nat""e ofllllan8'" 
: Other S. No. UDder Register or other doCumeo. iD 
.whioh paper. GIlD be whioh parti-oulua are io be fomuJ. I fouwl. 

--~-~·-~I-'----;-

141lJlioipal intimation. 

• 
• 

------.--------.-----

FORM II-MAINTENANCE. 

(A ,.paral. lID",," /07 .... h SUrf/BY No.) 

From the (Seoretary) 

• To the OIllOel' in uharge 

Begs to intimate that the following oh&nge has heeD clisooveNd or. w 
resulted from ordere ieeued or lIIWotioned by the MuDioipality : • 

• ' S. No. T N.t ... 01 chaDS8. \ Belerenoelo M1IDioipal Boio~. 
r-----~------------------~ ..... --~-----.--~ 

• 

• 

Date of aeapatoh to 
City Suno)' Dill ... 

• 
• 

FoaM III-MAINTENANCE. 

Diary of Maintenanoe Surveyor Oityof 
• for fortnight ending 

ShoolNo.r=- -,-~ Data T. SIoD .. T. Ston. u.amiDed JDfIUur~ Cba~eB 
ohockod. replaoed o. on apph.. made In 

• m .. urea oatiOD 01'. Begialier. 
, 100 nriew. o8iaiaUy • ..te. - I I , 

I I 
• 

i . , 
I 
I i .. 

! . 
t 
i I I , 

I 

Mnnioipal Ollloew. 

~r--map. work perform ... 
De 

-





FIG. I. Pages 6 & (I. Paras 17. 26 & 27. 

NORTH 

D~ ______ ~r-______ ~~ __ ~ __ ;--. ____ ~O 

,.' 

• 

C 12"7Fl .. 

FIG. 1/. Page 6, Para 18. 

Taking the equatorial oircumfurence of the 
earth at 24.850 miles roughly . 

One deogree - 69 mile •. 
One minute - "15 miles or 6086 tt. 

more 8KBOtly. 

One seaond - 33( yards. 
Scarcely more thRn 3 chains . 

• OL---~--___________________ ao 

Flc;. 1/ I. Page 10, Para 23. 

B 
I 

I BP 
I -= Sin.A. 
I 0118 
I 

: A P .. -= cos.A. 
I A 11 
I 
I 
I 
I 

A ----------_____________ ..!'J _______ X 



FIG. IV. Page 10, Para '4-
It. 

p 

w. ~_--,.---__ --:::::~ ___ -. __ ~ E 

p' 

s. 

FIG. v· 

A 

,8 , , 

X :: 

.. 

FIG. VI. 

, , , , 

Page 12, Para 30. 

, , , , , , 
. '. , .. , c 

Pages 13 & 24, Paras 30 & 56 

SI.p. /fIu •• r .... ' •• 

Meaeurement in steps by .. chain, 01' 20 
feet tape~ is very tediou8 and inexact 
and not ,..';61. at E. M. when vertical 
height exceeds horizontal di!lltlt.nce. 

A But jf the .Iope loCi. f"irly 
uniform. it can be dlNCtly 
m .... ul"6C! from A to C. Ind 
BC found from BC- AC 
000 AC B. 

l ______________________ C 

B 



F-IG, VII. Pages IS. 18 & 19· Paras 36 & 49. 

J ~I 0 0 • 0 8 0 0 0 8 ~ g I) ci g g .. 0 0 <:) I) Cl 0 0 0 
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400 
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500 
... ~ 600 

~-

/ '\ ;..~~ \ 

" .... 
\ 

BOO ... \ BOO -

'I i):- ... ...... - \ 
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1400 I 1.400 
L I 
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1800 ./ 
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3.000 --- .. 1Z1II 3.000 
~ 11165 • ~ 

3,200 nc ! 3.200 
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BLOCK EXTRACTED FRO,", DHULlA. FIG. VIII (A).Pages '5& ,8.ParalJ74 

~_Sla.ion. aetually put do .... t. 
.. ..s ... ion. Nqul.i", ....••..•...... t­

. on t .......... by join. 
fixed on lhelq, 01 

other .... ; OP 8 ~ 
int .... eotlOD method (8., 

and A by orr ... from \h. t ..... 
....... le •. method (I' ......••.•.• 
para 48 • 

. P. _ _ _ _ _ _ _ L.P. 
------ --- - ------ -.- ---- ------ -- -- ~ --,- -----

PS36 5UO 
o~~~~~~~~~~ •• __ ~~~~~~~~-F====~~ 

2029 

2028 

I 
I 
I 

bo-::r:::"l'~mUl· .... p 

0: 
z 



BLOCK EXTRACTED FRO'" THANA. FIG. VIII. (B). 

ID - _A. Ext ... Station cr.m ........ ted by m.thod (t) o. (S) para 48 . 
• -. -8. Leg 129.J~. Pl'Olongod by m.thod (el P .... 48. 
o __ Original Station. (25) 

e -_N_ary Station. (8); .. ith A. in all 7 . 

........... 
~. 

Page 18, Para . .,.8. 



FIG. IX. l'ages 16 & 17. Paras 39- 4'" 43, 

.L.-. . '-'-i-'--
.. --.. --.. ............~ .. ----.. ~., "--

/~ ... --.. "--.. 
, , , ... 

'" 

'" '" ~~ 
...... ...... ...... ...... 

B~---------Z~------~C 

fIG. X. Page 17. Para 46. 

fIG. XI. Page 17. Para 0$6. 

(A) 

A 

(8) 

D 



.... .... , , 
\ 

\ 

A' ---' 

-.~;' 

I 
F-IG.XII 

~
• l 
- - -- --- I --.. . ---- =-. --- ~ -. +~--- - - ." -'---._-. - - -- - --:--. -,. 
P~!I "" Th~"d: Slalion. 

Page 11. Para S2. 

FIG.XIII.(I) Page 12, Para 53 (I). 

Rutu,II',r Off .. t •. 

FIG.X Ill. (2) Page 22, Para 53 (2). 

A. In .. Imolt rectnngulAr inter .. 
leotion • amall r.rror In 
eiLhe .. oiroeJe mRke. all error 
"r the lame magnitude in the 
position or the point. 

B. In oblique interseotion 8 
amall error makes a muah 
flNatal' 8rl"OI' in the po.ition 
01 the point. 

A re '.,.r •• ell •••. 

\­,­, 
\ e 



.... 

FIG. XIll(3) Page 11, Para 53 (3) & (4). 

Ptone Table i-...ctlon and .. i ..... ly m ... vred .. ,. (- ··-1 

... .... .... 

s = P. T. S/a!/()ns. 

Scale ZO"/~ 

FIG. XIV. Page 23. Para 54· 

, . BI/"d ",1", •. 

AI _____________ ~--------------~B 
Base 

F is rixed by arc interweotions from M smd 
L. Then E floom F and L; and Lho 
details along L E and E F aN measured 
and plotted. 

FIG.XV. Page 23. Para 55 

LANE or- t. -4 .." E _ 

£I---------~ C 

, 

AL-.-------'B 



A 

I 

FIG. XVI. Page 23. Para so. 

Point A should be taken as th. prop .... ., boundary • 

.. 
. It 
~ ...,1 
.~, rAPE 

::. 
it' 

n 

FIG. XVII. 

, , .. A .. 
to ill IQ 

Pages 2S &. 41 , Paras 58, 59 &. 97· 

. $/~r!y" are indicated 
0/ Roman Nume1"a!s,Tor 
each pori o/'llu Bu;~tling 

Sf.ps 6,lonyiny to O1Vn~r. 

oou61e wall .. 

~ wall owned 0/ A . 
.... 
~ 
::.. 
..... 

CDmmDn wall .. 

-+_Jj'!:lo.tnd0'Y.. of" 
F~"(;'e ~b1:f:[j~~ vote stre~/. 

(iuHer 6oundDJY-' _. _. _. -:: 

PUBLIC STREET 

~n 
JI;. ~ Trees . 

• 
o il • house part.ly of one floor. partly of two. 

C i •• house wit.h one (ground' floor only. 

'N. B.-Th. intet"nal boundaPies between built and unbuilt portions are light lines. 

The e.tepnal boundaPiea or properti .. are heavy lines. 



.... 
'" .. 

FIG.XVIII. 

A. 

. The 8urvey-or of sheet C will be 
directed to aamplete all this 
property as only a small portion 
lies N. oU75; 

Page a8. Para 67 . 

The .u.-.eyop of shed A will 
map an pl'Op8M iea which 
begin West of 1050 and 
North of 87ft. Rut if they 
pun beyond 1100/426 he 
will leave /JJe ,..., to be 
done by the SUr"veynl"H or 
.heets Band C. But he 
oan leave all No. 26 to 
.heet C by 8peoial .... 
... ngsmant between the 
toup SUl"YeyoN . 

The SUl'veyoI of sheet B will 
.~, leave. out. the propertiu 

already mapped in Iheet 
A and C. But I. ,,,. 
r,..I:/n,the omitted detail. 
between 1080 and 1100. 
whioh are dotted. not 
lined. will be copied from 
the other sheets A and C. 
so that in join,"g for oon­
aolid.ted Map the june­
tion can be made .triotly 
alon, 1080/37ft L L line •. 

Thus in the printed sheet. 
very few properti .. will 
_broken. 

• 
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Intern.' W.", 

FIG.XX (A) 
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Page 3 1, Para 7S 

N, 
so 

If 
Rr;:::::::!.l 

(8) 

o 

Page 32, Para 76. 

SJmiJtll ....... ;ntli~(lt,s p.is"!f' U,rtlufI" " t:o",·,.,,1 v"."ntloh. 

,.rIl." .t Sblle".,., City (Slnd). 



Sea le & oflSd. 

Fig. XX (') Page 32, Para 78. 

Congestion in Shikarpur City. 

fIG. XXI. Pages 33 & 82. ParaR 78 & 20. 

Area Calculation. 

I 
( 

/~ 
........ I 

.... I 

5 >~"""""""''-

Tyke rectangles 1. 2,3,4. and. thnn '1uadrll.tflral 
(do~bl. triangle, 5. and triangle 6. thuo-

Leneth. B_dth. Product. A ..... 

I R 8 t 18 18 

tR U 4 eo eo 
IR t8 76 210 210 

eR 82 18 878 878 

I ITI 77 18}ae 2771 1888 18 

lIT; 88 18, 1221 8101 

--
Total area. 285114 

---,,;------ ........................ ... ---6 ---



f1G. xx 11. Page 33. Para So. 

E 

11 ----------

B 

FfG. XX tII. Pages 35'& 69. Paras 8S & 158. 

17 

R. S. N. 128. 

17 21 
It. s .... 128. 



22 

.......... -- ....... 
I 

..... -

22 
IQ] 

Pa.ra 13 XXIV Page 54. 
FICi. d Iin .. I 

lett. .. an . of 11,_. 
~ .. - . 

UDif_ndua&iclll. 



o Olcl Station •• 

a New Station •. 

Old Bound"'; ... 10 .W. 

FIG. XX IV (A) 

FIG· XX V 

No. Bounduol .. Md Bulldin ••• W. 

P:tgc 55. Para 133· 

-

Pages 72 & 73. Paras '72 & 174 



FIG· XX VI. 

680 no 760 !lOO 
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I V I 

AV 

Sheet I Sheet U 



fj~:XXVII. (see para 51, page20.) 
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FIG XXVIII. 
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Bene,.al ./ew of implements. 

FIG. XX IX. 
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A 

FIG. XXXI. 

I 

FIG. XXX. 

I 

I 

Page 77. Para 6. 

/ 
/ 

/ 

I 

" ~, r 
/ 

/ , 
// , 

/ I 

/' r,' 
" , B . -"'- / 

, I "'-, ."" 
Page 78. Para 8 (3) 

I'" " "', " 
~, r c 

" 

" 'I>. 'y 
FIG. XXX 11. Page 77. Para 6. 

Trio "",.Ie of BOII.II.,., M.rt. St.tlo •• ,. a Straight LI.8. 

--,.. .... .... t---- -o-~~---~-- ---- ~--1 2 ---0-_ 
• - - - I 3 -

FIG. XXX J J J. Pages 77 & 79. Paras 7 & 9 (6). 

St.tiD •• I. Knights MD"". 



FIG. XXX IV. Page 78. Para 9 (I). FIG. X XXV. P"l:t! 78• Para 9 (3)' 
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""$1111, M.rt .. 
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FIG.XXXVi. 

SlogI, R., ••• d Slog" '01".,1:110 ... 

FIG. XXXV 11. Page 79. Para l) (5). 
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, "'::', 

R., •• n Sill, Blo,lI. 

FIG. XXX Y Ill. Pages 80 &82. ParaM 13 & '9. 
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fiG. XLIV. (A) Page 8S, Paras I, ~ & 3· 
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'IG.XL. VII. Page 94. Para 22. 

It is alleged A has moved 0 It northward; and h. 
say&: \hat B h .. been moved, 

t. .loin 8.21 and m_UN ollset to A. 
2. Join 5.22 and 
!. Scale the distance. from A to the IUJ&. 

diaputec!) poin .. C " D. 

FIG. X LV Ill. Page 95. Para ~8. 

In thi. figure. The dotted lin_ 
rep ...... nt perpendio,!laPB dropped •• !'tioally 
th ...... gh the Be!'th, la that A BI Cl is the plane 
ar ••. whil. A B C Is the actual. 

FIG.XLlX. Page 95. Para 29. 
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