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Foreword

The plane coordinate system used in this State i1s based
on the transverse Mercator projection using a reduced scale
for the central meridian of the zone, The tables in this
publication are to be used for the conversion of geographic
positions to plane coordinates or plane coordinates to geo-
graphic positions., The constants of the projection are
listed with the tables,

The methods of computation have been desligned for
machine calculation, All of the functions that are required
are given in this publication.

The formulas and sample computations which follow show
the general methods for computing either type of coordinates.

Plane coordinates from geographic positions

x = x' + 500,000
x! =H-OA" +abd
AZ.") 2
¥ Yo * V \Too =
Grid azimuth = geodetic azimuth - AKX - second term
A" =AA" sin g + ¢
where
Yos Hy V, and a are based on the latitude
of the geographic position,
and

b, ¢y and g are based on AN'.



A A" = Central Meridian = A

and
A" 1s the convergence of the meridian
at the station with respect to the
Central Meridian,

The second term for the reduction of geodetic to grid
azimuths may be neglected for most work, However, for lines
five miles or more in length if the same degree o% accuracy
is desired as is obtained by geographic computations, this
term should be evaluated and used.,

1 2
2
(6/CL sin 1“)g

(y2 - yl) (2x*. + x!' )

Second terﬁ =

Geographic positions from plane coordinates
P (x'/10,000)2 +d =V ( AA"/100)2 + ¢

Yo =¥ = P (x'/10,000)2 = 4

Obtain the latitude from the table of Yoo
Use latitude to obtain H from the table.

x! = x - 500,000
approximate AA' = x' & H,
Determine a from latitude and b from approximate AR

then
AA" = (x* +ab) :H

D" = Mx! - @

M is based on the y,and e on the x and y of the plane
coordinates.



DEPARTMENT OF COMMERCE
U. S. CoasT AND GEODETIC SURVEY

Form No. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State [ nal/'ana Zone Wesi Central meridian g 7005 100-”000
Station Dag. /939 We/born 1934
¢ 39 Yy 24.840| 37 S4 24.755
A 86 45 1047 | 87 Y4/ 44075
ar=Centralmer.— A | +0° /@ 497283 |-0° 36~ 44025
s +/,189.283 -2,204.075
N! 2
(% 14/.439 Y85 795
H 78.174% 317 J0. /%47 689
v [.2/0 428 /.193 §47
a | b -0.692 | #2113 | -0.941 | +3.296_
2/ =H-AN +ab +92,969.92 - /76,6%48.42
é_x’_’_ 2
Vo) ¢ 171.17] 579.874
Tabular y 797,635.91 /48 152.80
z 592 969.92 323,35/.58
y 797 80708 /48, 73267
aa” +759.52 -/, 35417
Aa + 0 /2 3251 -0 22 342
Geod. Az to Az.Mk. | 8/ 53 364|335 23 026
GridAz oAz Mk | 8/ 40 57 1335 45 37
z=2' 4+ 500,000

f AN
y="Tab. y+ VGS()) +c
Aa’=AN'Sind + ¢
Grid Az. =Geod. Az, — Aa

H and V=Tab. H and Tab. V.
When ab is —»38r¢83€ pr 7y numerically.

<+ 1ncrease

g increases AX’- sin ¢ numerically




OEPARTMENT OF COMMERCE

U. & COAST AND GEODETIC SURVEY
Form No. T48a

6 GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — 20N L ndliarna - Wes?
Station Ha//, /939

X e54,071.70 Y 745,650.47
e 0 P(oa) +d | — 4677/
X' + /54 07/1.70 Yo 76“5:. [82.76
P /.97023 Approx. AN=X'+H +/,967
d +0.02 AA=(XFab)tH]  ¢) 966.82/
H 78.336 S5/5 A +0 32 #4682/ |
a I b -0.7// +3./00 Central Meridian | &7/ 05 00.000 |
¢ 39 32" Y4649 A=CM—=AN 86 ° 32' /379
Station chzq Y, /934
X 402 398 08 Y 34/ 8§28 41/
¢ |- 0.00 Py +d |— /8043
X - 9760192 Yo 3Y%1 647.98
P /.8939/ Approx AX=X'+ H -1,227
d +0.0/ AN=(X'¥F ab) = H ~1,226 625 _
H 79.567 750 A -0 20 26675
a [ b -0.867 + 2. /7xo Central Meridian 87 QS5 00.00Q |
¢ 382 26" [7°646 | A=CM-AN\ 87" 25' 26675 |
Station ]
X Y
c — P(olon) +d [—
x' Y,
P Approx. AA=X'+H i
d AN=(XF ab) = H v
H i} i ' i
a l b GCentral Meridian
¢ v " A= C.M.—AX ° ' "
Station
X Y
C — P(rodoo) +d4 |—
X' Y,
P Approx AX=X'+H ”
d A=(X'F ab) =~ H "
H A i ' '
a [ b Central Meridion
¢ " A= C.M.—AX ° "

When ab is ::-!n—crm

4. decrease X' numerically



Constants for Indiana

Constant

Zone

West

Central Meridian

85° Lo! 00!06;#

log R “14k, 8
Scale reduction
(Central Meridian) 1 : 30,000
k. 581 olb2 -20

()

log<i——;2
6/% sin 1"/g
X
2
6/00 sin 1"/

9.895 4713 -20

0.7861 x 10710

g7° o5! oosooo#
~144. 8

1 : 30,000
4.581 olb2 -20
9.3%95 4713 -20

0.7861 x 10'10
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TRANSVERSE MERCATOR PROJECTION

INDIANA
BOTH ZONES
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TRANSVERSE MERCATOR PROJECTION

INDIANA
BOTH ZONES
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AR

0
100
200
00
00
500

600
700
800
900
1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

2100
2200
2300
2lioo
2500

2600
2700
2800
2900
3000

b

0.000
+0.19g
+0.
+o.;g6
+0.752
+0.937

+1 119

+1 ul
+1,645
+1.812

+1.974
+2.130
+2.281
+2,426
+2,.564

+2,694
+2.816
+2.930
+3,036
+3.132

+3,218

TRANSVERSE MERCATOR PROJECTION

Ab

+0,190
+0,188
+0.188
+0.186
+0,.185
+0,182

+0.179
+0.175
+0.172
+0.167
+0,162

+0,156
+0.151
+0.145
+0.138
+0.,130

+0,122
+0.114
+0.106
+0,096
+0.086

+0,075

+o.00f
+0,029

+0,017
+0,003
-0.010
~0.025
-0.040

F=7.38 x 10713

INDIANA
Both Zones

0. 000
0. 000
-0.002
-0.003
-0.005

-0,007
-0,010
-0.014
-0,018
-0,022

-0.027
-0,032
-0.038
-0,043
-0,0l49

-0.025
-0,061
-0,067
-0,073
~-0,079

-0.085
-0,091
-0,096
-0,101
-0.106

-0,111
-0,116
-0,121
-0.125
-0.130

n

AA

3100
3200
3300

3500

3600
3700
3800
900
000

43100
4200
4300
4400
4500

4600
k700
4800
4900
5000

5100
5200
5300

5

5500
5600
5700
5800

900
000

+3, 428
+3.372
+3,.301
+3.213
+3.109

+2,987
+2.847
+2, 689
+2,511
+2.314

+2.096
+1, 860
+1,602
+1.32u
+1,025

+0.705
40,363

0.000
~0. 387
-0.799

-1.239
-1.706
-2.19
-2.71
-3,261

e
:5 061
2 . 715
-6.395

Ab

-0,056
-0,071
-0.104
-0.122

-0.140
-0.158
"00 178

-0,236
-0,.258
-0,278
~0.299
-0, 320

-0. 342
-0, 363
-0, 387
"'O. 12
-0, 140

-0,L67
-0, 491
-0.519
~0.545
-0.573

~-0.600
-0,62
-0.65
-0.680

-0.133
"0013
-00 13
-0.135
~-0.133

-0.,131
-0,128
-0.124
-0,120
-0.115

-0.109
-0.101
-0.091
-0,078
-0.063

-0,045
-0,025

0,000
+0, 026
+0,053

+0,084
+0.117
+0,153
40,191
+0.232

+0.275
+0, 321
+o 71

26
+o u37
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0158
0.59

60004

g

5000"
093
0.3

17

0.17

Yooon

X" = gin g (AAN) + g

AAY
107
0.07

3000"

TABLE FOR g

¥o2
0.02

TRANSVERSE MERCATOR PROJECTION
2000"

1000*
oto

o
00

Lati-
tude
2lo
25
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32
35

it o
66666

00000

](Awﬁ

2

2A

C (8in 1*) cos’ @ 4 p

A, C and F are position factors.
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Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES

TRANS VERSE MERCATOR PROJECTION, INDIANA-E-W ZONES
P(x'/10,000)2 + d = V(4AY100)2 + c

P taken out for y-coordinate
d taken out for x!

— P AP x! d
0 1.83108 1822 0 0400

100,000 1484930 1834 50, 000 0,00
200, 000 1.86764 1848 100, 000 + 0,01
300,000 1.88612 1862 150,000 + 0,02
400,000 1.90474 1877 200,000 + 0,02
500, 000 1.92351 1890 250,000 + 0.02
600,000 1.94241 1906 300, 000 - 0.01
700, 000 1.96147 1920 350, 000 - 0.09
800, 000 1.98067 1936
900,000 2.00003 1951

1,000,000 2.01954 1967

1,100,000 2,03921 1983

1,200,000 2.05904 2000

1, 300, 000 2.07904 2016

1, 400,000 2,09920 2032

1,500,000 2411952 2050

1,600,000 2414002




TRANSVERSE MERCATOR PROJECTION
Indiana
Both zZones

A = Mx' - =&

Yy M : AM
0 0.007 5541 751
100,000 0.007 6292 757
200,000 0.007 7049 763
300,000 0.007 7812 768
100,000 0,007 8580 17
500,000 0.007 9354 730
500,000 0.008 0134 786
700,000 0.008 0920 793
800,000 0,008 1713 798
900,000 0.008 2511 805
1,000,000 0.008 3316 812
1,100,000 0,008 L128 818
1,200,000 0.008 L9L6 825
1,300,000 0.008 5771 831
1,400,000 0.008 6602 839
1,500,000 0.008 74L41 816
1,600,000 0.008 8287

e

200,006 | 300,000 | 400,000

0.0 0.0 0.2 0.5

500,000 | 0.0 0.0 0.2 0.6
1,000,000 || 0.0 0.1 0.2 0.6
1,500,000 {| 0.0 0.1 0.3 0.7




TRANSVERSE MERCATOR PROJECTION
INDIANA

Both zones

x! Scale in | 8cale xt Scale in | Scale
(feet) | units of | expressed (feet) | units of | expressed

7th place | as & 7th place| as &

of logs ratio of logs ratio
0 -144 .8 0.9999667 175,000 + 2.3 1.0000017
5,000 =144 .7 0.9999667 180,000 + 16.1 1.0000037
10,000 ~144 .3 0.9999668 185,000 + 23.1 1.0000058
15,000 -143.7 0.9999669 190,000 + zu.u 1.0000079
20,000 | -142.8 | 0.9999671 195,000 + Li,0 | 1.0000101
25,000 -141.7 0.9999674 200,000 + 53.8 1.0000124
30,000 -1uo.; 0.9999677 205, 000 + 63.9 1.0000147
zg,ooo -138, 0.9999681 210,000 + 74,2 1.0000171
, 000 ~-126.9 0.9999685 215,000 + 84,7 1.0000195
45,000 -134 .8 0.9999690 220,000 + 95.5 1.0000220
50,000 ~132.4 0.9999695 225,000 +106.6 1.0000245
55,000 ~129.8 0.9999701 230,000 +117. 1.0000271
60,000 ~126.9 0.9999708 235,000 +129. 1.0000298
65,000 -123.8 0.9999715 240,000 +141.2 1.000032%
70,000 ~120.5 0.9999723 245,000 +153.2 1.0000353
75,000 -116.9 0.999973% 250,000 +165.5 1.0000381
80,000 -113.0 0.99997 255,000 +178.,0 1.0000410
85,000 ~108.9 | 0.9999749 260,000 +190.8 1.0000k439
90,000 ~104.6 0.9999759 265,000 +203.9 1.0000469
95,000 ~100.0 0.9999770 270,000 +217.2 1.0000500
100,000 - 95.2 0.9999781 275,000 +230.7 1.0000531
105,000 - 90.1 0.9999733 280,000 +244. 5 1.0000563
110,000 - 84,7 0.9999805 285,000 +254.5 1.0000595
115,000 - 79.1 0.9999818 290,000 272.8 1.0000628
120,000 - 73.3 0.9999831 295,000 +287.3 1.0000662
125,000 - 67.2 0.9999845 300,000 +302.1 1.0000696
130,000 - 60.9 0.9999860 305,000 +317.1 1,0000730
135,000 - 54.3 0.9999875 310,000 +332.3 1.0000765
1ko, 000 - 7.2 0.9999891 315,000 +347.8 1.0000801
145,000 - 40, 0.9999907 320,000 +363,6 1.0000837
150,000 - 33,1 0.9999924 325,000 +379.6 1.0000874
155,000 - 25.5 0,9999941 330,000 +395. 1.0000912
160,000 -17.7 0.9999959 335,000 12, 1.0000950
165,000 - 9.6 0.9999978 340,000 +l429,.2 1.0000988
170,000 | - 1.3 ] 0.9999997 345,000 | +446.2 | 1.0001027
350,000 +463.4 1.0001067




CORRECTIONS TO NATURAL SCALE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or
transverse Mercator
Ag* a s argument Projection
Lg!t Corr'n A@g' Corr'n Ay or AOx corr'n
(Plus) (Plus) (P1us)
1 0 31 34 10,000 0
2 0 32 36 20,000 o
3 0 3 38 0,000 1l
L 1 3 10 000 2
5 1l 35 43 ' 50,000 2
6 1 36 L5 60,000 3
E 2 37 48 70,000 5
2 38 51 80,000 6
9 3 39 5 90,000 8
10 40 5 100,000 10
11 4 L1 59 110,000 11
12 ] 42 62 120,000 1
1 6 ta 69 130,000 16
1 g 68 140,000 19
15 " hy 71 150,000 21
16 9 46 74 160,000 24
1 10 L 7 170,000 27
1 11 L 1 180,000 31
19 13 49 84 190,000 34
20 1k 50 88 200,000 38
21 15 51 91 210,000 L2
22 17 52 9 220,000 46
2 19 53 9 230,000 50
2 20 5k 102 240,000 55
25 22 55 106 250,000 59
26 ok 50 110 260,000 64
2 26 9 114 270,000 69
2 27 5 118 280,000 gk
29 29 59 122 290,000 0
30 32 60 126 300,000 86
A@' is the difference in 310,000 91
latitude in minutes 320,000 97
of the ends of the line, 330,000 103
340,000 110
350,000 116

*3cale ratio interpolated for mean latitude or mean X! of

the ends of a line and corrected by the above table is a
true mean value accurate to within one in the seventh

decimal place,

GPo 895-328
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