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Preface to Sixth Edition of the Auxiliary Tables of the Survey of India 
The first edition of these tables was issued in 1851. A second edition was ~ u b l i s h e d  

in 1866, a third in 1887 and a fourth in 1906. 
Each successive edition mas an amplification of the former, so that, whereas the first 

edition only seventeen tables and sixteen pages of espla~~at ion ,  the fourth edition 
was a b l l l b  rolame containing sixty-seven tables and over one hundred pages of expla~lation. 

I n  1316 these tables mere revised and extended in the fifth edition by J, de Graaff 
Hunter, M.A., Mathematical Adviser to the Survey of India, and adclitional tables were 
inclnded. A single volulne being inconvcnieut, the fifth edition was issued in five parts as 
under, and nem edit,ions of each part are published separately as required :- 

Part  1 Graticules of Maps. 
Part I1 Mathematical Tables. 
Part  111 Topographical Survey Tables. 
Part  IV Geodetic Tables. 
Part V Lambe1.t Grid Tables. 

The fifth edition of Part  I mas reprinted (with minor changes ) in 1920, 1921 & 1936. 
The presellt edition coiitains the same tables as the last, with some addenda issued later, 
but they have been re-arranged so that  the highest latitudes come a t  the top of the page. 
It is believed that this re-arrangement mill make the tablev easier to use. 
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Graticules of Maps 

The projections now in use in the Survey of India are: 

(1) A yo.?yconic projection for the larger scales. 

( 3 ) A ntodified secant conical projection for the smaller scales. . 
(1). Polycoltic projectiole. I n  this projection each graticule "square" PQRS is formed 

by sides of correct length: that  is to say PQ and SR are 
of the correct lengths measured along two parallels of 

letitucle, ancl S p  = RQ is the correct meridian distance between 
these parallels. All the lines PQ, QR, RS, SP are made straight: 
so i t  is obvious that parallels interlnecliate to SR and PQ, and 
meridians i~ltermediate to S P  and RQ mill be slightly in error. 

Having set off the length SR ( = ] I  for upper latitude) 
describe two circles with raclii wt and q and centre S and two , 
]nore of the same radii with centre R, cutting in P and Q. A test 
of the accuracy is that P Q = p  for lower latitude. 

The percentage errors are independent of scale and are clearly greatest for any given 
latitude when the angular size of the square is greatest. The error in meridian increases with 
the latitude while the error in parallel is the same for all latitudes. With  a 2Osquare and a t  

latitude 40' the prcentage error in meridian is (1 -cos (sin A)') x 100 = 0.0063% which 

is clearly negligible. The maximum error in parallel is 0.015%. This projection is accord- 
ingly quite satisfactory for maps of any scale with squares not greater than 2' of latitude 
and longitude. 

Tables 1 to 16 Map are for use with this projection. The tabular values are: 

(a) p = distance measured along each parallel. 
= AL v cos X, where v is the normal to the meridian a t  X. 

( b )  m = distance measured along the meridian between two parallels. 
= AXp,,,, p,,, being the radius of curvature in the mean latitude of the two 

parallels. 

(c)  q = distance measured along the diagonal of each "square". 
= 2/ppf + m2, where p, p' are distances measured along the upper and lower 

parallels. 
Table 38 Map is for use for the Carte Internationale. Some explanation of errors in 

the parallels and meridians is given a t  the foot of the table. 

( 2 ) .  Modjfisd secc~nt colticnl projectiolt. As this is designed for small scale maps i t  deals 
with much larger areas and the percentage errors are accordingly much greater than in the for- 
mer projection. They are indicated in each case by a footnote.. 

The projection is based on the t ~ v o  considerations: 
(a) The lengths on the nleridians shall be correct. 
( b )  The errors of length on the limiting latitudes 

shall be equal and each shall be equal (but of opposite sign) 
to the error of length of the parallel a t  that  latitude where 
this becomes a maximum. There are two intermediate , 
parallels a t  which there is no error. 

Meridians are represented by straight lines and 
parallels by arcs of circles described about a common centre. 0 N 

I n  some cases the tables are extended to latitudes beyond those for which the projection 
has been computecl: hut io each case the latitudes for which the projection has been computed 
are given. The tabular quantities are p,m, q as in the polyconic projection and also the 
meridian distances X and arc-versines Y of the corners of the several squares. The values of 
X and Y permit the outer squares to be constructed without accumulation of error due to 
building up square by square. Thos for the point P if P N  is d r a m  a t  right angles to ON 
then ON = X and PN = Y. 

For detailed information regarding this projection reference should be made to 
Professional Paper No. 1. 





Projection : Polyconic. Scale 1 inch = mile. 

,. " .. , 
1 16" I 14' I 13' I 12' I; Latitude ll 16" 1 14- I 18' 1 1F I 



( 4 )  
2 Map. Projection : Polyconic. f3cale 1 inch = + mile. 

Lengths in inches along parallel = p, Meridian = nr. Diagonal = q, of it. D~~~~~ squares. 

36 

-336 '526 -711  -893 37  30 ---- 
'360 '519 '731 '915 30 
'384 -572 '757 -938 22 30 

24 

I 0  
23 
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21" 20" 
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( 5 )  

2 Map. Projection : Polyconic. Scale 1 inch = + mile. 

Lengths in inches along parallel = p, Meridian = m, Diagonal =p, of )th Degree Squares. 

19" 18' 17" 16" 

14 

11 

'930 

7" 6" 6" 4" Latitude I 7" 6" 5" 4" 
----, 

17.123 17.162 17.196 17.225 60' 0" ------- 
----- 

17'179 24'257 17'178 24.284 17'177 24.307 17.177 24.327 - 1 2 8  '167 .zoo a228 52 30 

3" 

I 



( 6 1 .  
3 Map. Projection : Polyconic. Scale 1 inch = + mile. 

Lengths in inches dong Parallel =p, Meridian =my Diagonal = *, of t t h  Degree Squares. 



1 7 )  
3 Map. Projection : Polyconio. Scale 1 inch = 8 mile. 

Lengths in inches along Parallel=p, Meridian =m, Diagonal=q, of i t h  Degree Squares. 
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( 8 )  
4 Map. Projection : Polyeonic. Scale 1 i n c h  = 1 mile. 

Lengths in inches along Parallel=p, Meridian=m, Diagonal=q, of +th D~~~~~ squares. 



4 9 )  

4 Map. Projection : Polyconic. Scale 1 inch = 1 mile. 

Lengths in inches along Parallel=p, Meridian=@&, Diagonal=q, of Qth Degree Squares. 





6 Map. 
( 11 Scale 1/100, 000. 

Projection : Polyconic. - a or I Inch = 1.678 mile&. 



8 Map. Projection : Polyconic. Scale 1 inch = 2 miles. 



9 Map. 
( 13 1 

Projection : Polyconic. Scale 1 inch=2+ miles. 
Lengths in inches along Pamllel=p, Meridian =nr, Diagonal -- q, of Degree Squares. 

10 Map. Projectioil : Polyconic. Scale 1 inch=3 miles. 
Lengths in inches aloti-g Parallel=p, Mericlian=na, Diagoaal=p, of Degree Squares. 

'451 '247 
11.451 16.248 



11 Map. Projection : Polyconic: Scale 1/250,000, 



( i5 

13 Map. Projectio~z : Polyconic. Scale 1 inch = 8 miles. 

Lengths in inches along Parallel=p, Mericlian=nz, Diagonal=q, of 1 Degree Squares. 

14 Map. Pr~ject~ioii : Polyconic. Scale 3/2,000,000. 5 
or 1 inch = 1.0'522 miles. X 

Lengths iiz inches aloag Parallel=p, Mericliaiz =m, Diagonal= p, of 2 Degree Squares. ; - 

16 Map. Projection : Polyconic. Scale 1 inch = 12 miles. 3 S 
V) 

Lengths in inches along Parallel=p, 14ericlian=wz, Diagoaal=q, of 2 Degree Squares. % 
rn 

la 
16 Map. Projection : Polycoaic. Scale 1~1,000.r)00. 

or 1 lnch = 15'783 mlles. 0 
Leng t l ~ r  in inches along Parallel =p,  Jleridian =?)A, ~ i a ~ o i n l  =q, of 2 Degree Squares. $: 



I7 Map. Projection : Modified Secant Conical". Scale 3/2,000,000, 
( Computed for latihdes 44"--8" ) OP 1 Inch+ 10'522 rnlles. 



20 Map. Projection : illodifierl Secant Conicalt. Scale 1 inch = 2 8 miles. 
(Computed for latitudes 40"-8") 

Lengths in inches along Meridian = qn, Dia;onal= q, and Parallel =p of 2 Degree Squares. 
Also dista~~ces from central lleridian=X and arc-versinec = Y  of corners of 2 Degree Squaree. 

10" 12'  on^.' 
Lat. x = ] ,  Y X Y X I Y  X I Y  S L a t .  

- - 
--- 

* For Percentaqe of error of longitude on various parrllels, see Note for 17 Mep. 
t Percentage of error of longitude on varioue parallels. 

Error 

12' 30'. 1 ;:8 

0 



21 Map. Projection: Modified Secant Conical* Scale 1/2,000,000. 
( Compnted for latitudes 40"-8") OP 1 lnchl-:31.~166 rn~:ss. 

Lengths in inches along Mericl~an = m, Diagonal = q, ancl Parallel = p ,  of 2 Degree Squares. 
Also distances from central Meridian = X ancl arc-versines = Y of corners of 2 Degree Sauares. 



22 Map. Projection : Modilied Secant Conical*. Scale 1/2,000,000. 
( Computed for latitudes 44'-8' ) or t lnchk.01 .688 rnlle.8. 

Lengths in icchei-alqng Meridian =m, Diagonal =p, and Parallel = p  of 2 Degree Squeres. 
Also distances from central Meridian =X and arc-versines = Y of corners of 2 Degree Squares. 

I Longitude 1 I I 

I Longitude 1 1P 1 16' I 1$ 1 20' 1 2z0 ( 2C 1hng . l  



( 20 1 
9 3  Map. Projection : Modified Secant Conical*. Scale 1 /2,000,000 

( Computed for latitudes 44"--26" ) or I inch ~31.566 miles. 

(Prepared fur Map of Tibet nnd Turkistan) 

Lengths in inches along Meridian =m,  Diagonal =q, ancl Parallel =y of "egree Scluares. 
Also distances from central Meridian = S and arc-versines = Y of corilers of 2 Degree Squares. 

24 Map. Projection : Moclified Secant Conicalt. Scale 1 inch =32 miles. 
( Computed for latitudes 40"-8" ) 

Percentage of error of longitn(1e on various pamllels. ['-."I 
t For P r m n t e g e  of error of longitude on various parallels, eee Note for 20 Mnp. 
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---- 
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6.880 .137 ,316 
7.054 a141 .578 

,228 '144 10.839 ------ 
,402 .147 ~ ~ . l o o  
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.340 

.348 
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0.507 1 5 . 8 7 0 1 ~ 1 9 ~ 0 ~ 0  
.521 16.305 ,813 Ig.Sj3 
.535 16.741 .835 20.074 -- 

--- 
1.140 

,171 
.203 

,234 
.26j 
.296 -- 
.327 
.359 
.390 -- 

1.421 

13.749 ,549 17.176 
14.097 .562 17.611 
1 4 . 4 j  ,576 18.045 A - 14.793 .590 18.480 
15.140 .604 18.914 
15.488 ,618 19.349 
15.856 0.632 19.783 

,857 20,596 
.879 21.117 
.90021.639 
,922 22.160 
.9# 22,681 
,966 ?3.201 

0.987 23.722 



24 Map.-(Col~td.) Projectioll : Noclified Secant Conical*. Scale 1 inch = 32 miles, 
( Computed for latitudes 40"-8" ) 

25 Map. Projection : Modifiecl Secant Conicalt. Scale 1 inch = 32 m i les. 
( Computed for latitudes 34"-12" ) 

(Prepared for Map of Persian Gulf. Oman, Central and Southern Arabia) 

Lengths in inches along Meridian = nL, Diagonal = q, and Parallel = p  of 2 Degree Squnres. 
Also distances froin central Meridian = X  and arc-versines = Y of corners of 2 Degree Squares. - 

Longit ttde 2" 4 O  Go 8" lo0 . . 12"  Long. 

- - 

nb q L a t . X = p  Y X Y X Y X Y X Y X Y Lnt. 

--- 
34" 3,624 0 ~ 0 2 5 1 7 ~ 2 4 7  0,099 10,868 0.221 14.498 0,393 18,105 0,614 21,718 0.884 343 

4'307 ':$: 31 .6Sa ,025 .3h3 , 1 0 0  11.043 .225 .721 .399 lS.396 ,62422,068 ,898 32 ' 305 - -  :30 

i 

For Pcrccntngo of error of longitode on vxrions pnrallcls, see N I I ~ C  for 20 Map. 

t Pcrccnt;lgc of arror of lonqitndc on vnrious p:~rallels. 

-- -,-- 

Error 1 .0  0 



26 Map. Projection, : Moclifiecl Secant Conical*. Scale 1 inch =40 mi leg. 
( Computed for latitudes 40"-25" ) 

( Prepnred for Nap of Persia ) 
Lengt,lrs ill inches along Meridian=n~, Diagonal = q ,  nncl Parallel = p  of m e g r e e  squares. 

Also distances from central Mericliail= X ancl arc-rersines = Y of corners of 2 Squares. 
Longitltde 10 13' ~ o n g .  

3.449 4.338 
'447 '417 36 -- -- 
. ~ 6  .457 

27 Map. Projection : Modified Secant Conical t. Scale 318,000,000. 
( Computed for latitudes 4-0'-80) or 1 ~ n c h  +42.08s rndes. 

Lengths in inches along Meridian = m, Diagonal = q, and Parnl Iel = p  of 4 Degree Squares. 

Also distances from central Meridian=X and arc-versines = Y  of corners of 4 Degree Squares. 
Longitude 12" 

28 Map. Projection : illodified Secant Conicalt. Scale 1;!4,000,000. 
(Computed for latitudes 40"-8") or 1  i n c h k 6 3 . 1 3 2  milea 

Lengths in inches along Meridian = m ,  Diagonal = q ,  ancl Parallel =p of 4 Degree Squares. 
Also distances from central Meridian = X  and arc-versines = Y  of corners of 4 Degree Squares. 

f Longitude 

Percentage of error of longitude on vnrions pnrallels. 

.- - 
0.43 0.40 

.) For Percentnge of error of longitude on rsriow persllels, nee Note for 20 Map 



( 23 ) 

29 Map. Projection : Modified Secant ConicalY. Scale 1 inch =64 Miles. 
(Coxriputed for latitudes 40"-8") 

Lengths in inches along Meridian = m, Diagonal = q, and Parallel =p of 4 Degree Squares. 

A ~ S O  distances from central Meridian = X and arc-versiiles = Y of corners of 4 Degree Squares. 
~ ~ - 

Longitude 4O 8" 20 

30 Map. Projection : Modified Secant Conical". Scaie 1/5,000,000. 
(Computed for latitudes 40"-8") or 1 lnch+78.914 rnlles. 

Lengths in inches along Meridian = m, Diagonal = q, and Parallel = p  of 4 Degree Squares. 
Also distances from central llericlian=X and arc-versines=Y of corners of 4 D e ~ r e e  Squares. 

Long. GJ 

31 Map. Projection : Modifiecl Secant Conical*. Scale 1 inch = 80 miles. 
(Computed for latitudes 40'--8") 

Leilgths in inch~s  along Meridinn =m, Diagonal=q, and Parallel = p  of 4 Degree Squares. 
Also distances from centl.nl Meridian =S and arc-versines =Y of corners of 4 Degree Squares. 

.For Percentage of error of lonyltu.le on various l-arrrllele, see Note for 20 Map. 



( 24 1 
,32 Map. Projection: Modified Secant Conical*. Scale 1~6,000,000. 

( Computed for latitudes 40"-8"). or 1 inch =94'697 rndes. 

Lengthu in inches along Merirlitc~l =m., Diagonal=q, and Parallel = p  of 4 Degree Squares. 
Also distances from ceut,ral Meridian = S and arc-versines = Y  of corners of 4 Degree Squalps. 

16 

33 Map. I'I-ojection: Modified Secant Conical*. Scale 1 inch = 96 miles. 
(Computed for latitudes 40"-8") 

Lengths in inches along Meridian = nz,Diagonal = q, and Parallel = p  of 4 Degree Squares. 
Also dist.ances from central Meridian =X and arc-versines=Y of corilers of 4 Degree Squares. 

34 Map. Projection : Modified Secant Conical*. Scale 1/12,000,000. 
( Conlputed for latitudes 40"-8" ) or 1 Inch k 109'396 rnller. 

Lengt,hs in inches along Meridian = m, Diagonal = q, ~ n d  Parallel = y of 4Degree Squares. 
Also distances from central Meridian = X and arc-versines = Y of corners of 4 Degree Sqnares. 

Y X I Y r,:>t. 

For Perceutnge of error of longitude on serious parellelr, see Note for 20 Map. 



36 Map. Projection : MoclXed Secant Conical*. Scale 1 inch =I92 miles; 
( Computed for latitudes 4O0-8" ) 

36 Map. Pyojectiol~ : Modified Secant Conical*. Scale 1/1610001000. 
( Con~puted for latitutles 40'-8" ) or I lnch +25z 528 miles. 

Lengths in inches along Meridian =m, Diagonal = 2, and Parallel = p of 4 Degree Squares. 
Also distances from central Meridian=X and arc-versines=Y of corners of 4< Degree Squares. 

L q t h u  in inches along Meritlian = 171 ,  Diagonal = q ,  and Pn~xllel  = p  of 4, D(hgrec1 Squares. 
Also dista~lces from c e ~ ~ t r a l  i\Ieridinn = iS: and aru-ve~si~lc~s=Y of cor11e1.s of 4 Deqree Srlunres. 

37 Map. Projection : Modifiecl Secant Conical*. Scale 1 inch = 256 miles. 
(Computed for latitudes 4O0-8") 

JJpngths in inchcs along Me~iclian = m ,  Diagonal = q, and Parallel = p  of 4 Degree Squares. 
Also distances from central Meridian = X ancl nrc-versi~~es = Y of corners of 4 Uearee Souares. 

, 
I 

2 2 - 

---. 16 SO 24 ~ o n g .  

8' l o  

5.635 
5.836 
6,036 

.237 
,437 
.638 - 

6.S38 
7.0.78 

,333 

For Percentage of error of longitude on various perdlele, ew Note for 20 Map. 

Y X Y X Y L e t .  

0,396 6.752 0.570 40° 
,410 6.993 .590 36 
,424 7.233 .610 32 -- 
.43R .\73: , 6 3 0 2 8  
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Longitude 
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.263 
.272 
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0,143 4.513 

-148 -674 
,153 ,835 _ 
. IS$ 4.996 
,163 5.156 
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36 
32 - 
29 
24 
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16 
l? 

s ---- 
4 
0 

,I q 
Y X 

0.064 3.388 
.066 .so9 
.&8 .630 _ _  
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38 Map. Projection : Polyconic. Scale 1/1,000,000. 
or 1 lnoh k 15.783 rnlles. 

CARTE l NTERNATIONALE (4'ht.  x e10ng.) 

Rectangular co-ordinates in inches. 
Computed from a=6378.24 km. b=6356.56 km. [e=1/294.2] 

The lengths of the parallels bouncling the sheets each containing 4' of latitude are 
correct. Lntermecliate parallels are somewhat diminished. 
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Modified Secant Conical Projection 
computed between various limits of latitude. 

Percentage scale error along parallels. 
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