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Forevord

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

The methods of computation have bzen designed for
machine calculatiocn, All of the functions that are required
are given in this publication.

The formulas and sample computations which follow show
the general m:thods for computingz either type of coordinates,

Plane coordinates from gcographic positions

x = x' + 500,000
x* = H-AA" +abd
" 2
= - [AA
= + v |24 +
v Yo ( 100 =°

Grid azimuth = geodetic azimuth - AX - second term

Ax" =ARX sin g + g
where
Yor Iy Vy and a are hased on the latitude
of the geographic position,

and
by ¢y and g arz based on AAN.



b

[SRJ' = Central Meridian - ;L

and

NX " is the convergence of the meridian
at the station with respect to the
Central Meridian,

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

- 2 !
(v, = v9) (2x3" +x,'")
Second term = ——-- s omrmm— e e

(6/622 sin 1")

Geographic positions from plane coordinates

2

P (x'/10,000)< +d = V ( AA"/100)2 + ¢

v, =¥ - P (x'/10,000)% - d

Obtain the latitude from the table of Y-
Use latitude to obtain I from the table,

x' = x - 500,000

approximate AAM = x' I H,

Detcrmine a from latitude and b from approximate AA
then

AN

(x* *ab)H

yal,ql X! - @

' is based on the v and e on the x and y of the plane
coordinates.
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OCEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY
Form No. 743a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — ZONE A/Obﬁma - Lasl

Flint, /930

Station
X ©9/,376.57 | 782 394.80
¢ |— 50000000 | Plrkooy +d |~ 560.2/
X' + 191,376 57 Y% 781, 83%4.59
P - 1.5295/ Approx. AA=X'=H +2238
d +0.03 AN=(X'¥ ab) - H +62238'.'2é2
H 85.504 846 AN +0 37 /8262
a ] b -0.795 l +7/39 Central Meridian 85 S50 00 000
$ 32" 38  57'737 | A=cmM-B\] 85" /o' 41"738
station O mithers , (878
X 204, 977 88 ,Y /.57, 249 &9
c —~ 500, 000. 00 Pledoe) + 4 | — 9/6. 89
X' - 235, c20./2 Yo 1,570,332 .80
P . 05994 Approx AX=X' = H -28/9
d +003 AN=(X'F ab) = H ‘02818’-"6970
H 83.381 517 AX -0 Y 58670
a | b —0. 645 | +7536 |central Meridian| 85 50 00000
¢ 34 48 53"708 | A=oemM-B8r[ 8, 3¢ 58070
Station
X Y
c — P(odos) +d |—
X' Y,
N P B Approx. AA=X'+H i o
d AN=(X'F ab) = H !
H O ’ '
a [ b J Central Meridian
é ° ‘ A= C.M.—AX ' L
Station
X Y
c ~ P(doo) +4d | —
X' Y,
P Approx. AA=X'+H ]
d AXN=(X'F ab) = H !
H A\ ’ '
a l b f Central Meridian
¢ i ' " A= C.M.—A\ ° "
When ab is —adecrease . numerically

—, Increase




Constants for Alabama

Constant
Central Meridian g85° 50' 00¥000 | 87° 30! 00000
log R -173.7 -289.5
Scale reduction
(Central Meridian) 1 : 25,000 1 : 15,000
log [ _1 5 > 4,581 7296 -20 { 4,581 7764 -20
6/Kg oy
log [ L — 9.896 1547 -20 [9.%96 2015 -20
[}
6 A sin 1 g
1 o 0.7873 x 100 |0.787% x 1071°
f
e;/% sin 1 g
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TRANSVERSE MERCATOR PROJECTION

ALABAMA
WEST ZONE
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TRANSVERSE MERCATOR PROJECTION
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'LRANSVERSE MERCATOR PROJECTION

TABLE FOR g
LM = gin P (AAN) + ¢
Lati- LN
tude
on 1000" 2000" 3000" Looor 5000" 6000"
olo o*oo 000 oro? oro7 o%17 0533 058
25 0 0 0.02 0.07 0.17 0.3 0.59
26° 0.00 0.00 0.02 0,03 0.18 0.35 0.60
27 0 0 0.02 0.08 0.18 0.32 0.61
28 0 0 0.02 0.08 0.18 0.3 0.62
23 0 0 0.02 0.08 0.19 0.37 0.63
30 0 0 0.02 0.08 0.19 0.37 0.64
3109 0.00 0.00 0.02 0.08 0.19 0.37 0.64
32 0 0 0.02 0.08 0.19 0.38 0.65
3 0 0 0.02 0.08 0.19 0.38 0.65
3 0 0 0.02 0,08 0.19 0.38 0.65
35 0 0 0.02 0.03 0.19 0.38 0.65
360 0.00 0.00 0,02 0,08 0.19 0.38 0.65
37 0 0 0,02 0,08 0.19 0.38 0.65
13 0 0 0.02 0.08 0.19 0.38 0.65
E% 0 0 0.02 0.08 0.19 0.37 0,54
0 0 0.02 0,08 0.19 0.37 0.64%
Lyo 0,00 0.00 0.02 0.08 0.19 0.37 0.63%
4o 0 0 0.02 0.08 0.13 0.36 0.63
4 0 0 0.02 0,08 0.18 0.36 0.62
4 0 0 0,02 0.03 0.18 0.3%5 0.61
b5 0 0 0.02 0.08 0.18 .35 0.60
Lgo 0,00 0.00 0,02 0.07 0.17 0.34 0.59
U7 0 0 0.02 0.07 0.17 0.33 0.58
Lg 0 0 0.02 0,07 0.17 0.33 0.56
Lo o} o} 0.02 0.07 0.16 0.32 0.55
50 0.00 0.00 0.02 0.07 0.16 0.21 0.5k
g = [C(sln 1%) cos’ @ 4 p:l (A?U‘)g
2A°

A, C and F are ncsition factors.,



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, ALABANA=-EAST ZONE

P(x'/10,000)2 + & = V(&¥100)2 + ¢

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

v P AP x! d
0] 1.40618 1545 { 0 0.00
100,000 1.42163 1554 50,000 0.00
200,000 1.43717 1563 100,000 + 0,01
300,000 1,45280 1572 150,000 + 0,01
400,000 1.46852 1582 200,000 + 0,04
500,000 1.48434 1590 250,000 + 0,03
600,000 1.50024 1600 300,000 + 0.02
700,000 1.51624 1610 550,000 - 0,03
800,000 1.53234 1620 400,000 - 0.12
900,000 1.54854 1630
1,000,000 1.56484 1839
1,100,000 1.58123 1651
1,200,000 1,59774 1660
1,300,000 1.61434 le72
1,400,000 1.63106 1682
1,520,000 1.64788 1693
1,600,000 1.66481 1705
1,700,000 1.68186




Y CORRECTION FOR COMPUTATION OF ~FACHAPIIC
PCSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, ALABAMA-WEST ZONE

P(x!'/10,000)2 + d = V(&Y100)° + ¢

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

'y P AP X! d
0 1.37830 1529 0 0.00
100,000 1.39359 1539 50,000 + 0.01
200,000 1.40898 1547 100,000 + 0.02
300,000 1.42445 1555 150,000 + 0.03
400,000 1.44000 1565 200,000 + 0.05
500,000 1.45565 1574 250,000 + 0.06
600,000 1.47139 1585 300,000 + 0.06
700,000 1.48722 1593 350,000 + 0,02
800,000 1.50315 1601 400,000 - 0.04
900,000 1.51916 1612 450,000 - 0.16
1,000,000 1.53528 1622
1,100,000 1.55150 1631
1,200,000 1.56781 1642
1,300,000 1.58423 1653
1,400,000 1.60076 1662
1,500,000 1.61738 1674
1,600,000 1.63412 1684
1,700,000 1.65096 1695
1,800,000 1.66791 1707
1,900,000 1.68498




TRANSVERSE MERCATOR PROJECTION

Alabama
A = Mx!' - e
East zone West zone
¥ ) AN M oM
0 0.005 8011 627 0.005 6862 631
100,000 0.005 g6uhg  o6l2 0.005 7493 6135
200, 000 0.005 9290 645 0.005 8123 538
300, 000 0.00§ 9¢35  6U8 0.005 sng 6lo
4on, 000 0.006 0583 653 0.005 9408 ol
00, 000 0.006 1236 656 0.006 0054  6lg
00, 000 0.006 1892 660 0.006 0703 653
700, 000 0.006 2552 664 0.006 1356 657
800, 000 0.006 3216 668 0.006 2013 661
900, 000 0.006 3834 673 0.006 2674k 665
1,000, 000 0.006 U557 677 0.006 3339 652
1,100,000 0.006 5234 630 0.006 4oog 673
1, 200, 000 0.006 591k 685 0.006 4581 673
1,300,000 0.006 65929 690 0.006 :339 682
1, 400,000 0.006 7289 634 0.006 6061 686
1,500,000 0.005 7983 649 0.005 6727 690
1,600,000 0.006 8682 703 0.006 741T 655
1,700,000 0.006 9335  70% 0.006 8112 69
1,800,000 0.007 057 0.006 8511 70
1,900,000 0.N06 9815 703
2,000,000 0,007 0x24
e
Xl
N4 20C,000 | 300,000 | 400,000 | 500,000
0 0.0 0.1 2.3 0.5
1,000,000 n.0 0.1 0.3 0.7
2,000,000 0.0 0.1 0.4 0.9

25
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TRANSVERSE MERCATOR PROJECTION

ALABAMA
East Zone
Scale in Scale Scale in Scale
x! units of expressed x! un ts of expressed
(feet) | 7th nlace | as a (feet) 7th slace as &
of logs ratio of logs ratin
n -173.7 0. 9399600 175,000 -21.4 0.9999951
5,000 -173.6 0.9999600 180,000 -1l2.5 0.9999971
10,000 -173.2 0. 9999601 185,000 - 3.5 0.999999>2
15,000 -172.6 0. 9999602 190,000 + 5.8 1.0000013
20,000 -171.7 0. 9999604 195,000 +15. 4 1,0000035
25,000 -170.6 0. 9999607 200,000 +25.2 1.0000n58
30,000 -169,2 0.9999610 205,000 +35.3 1. 0000081
35,000 -167.6 0.9999614 210,000 bo+45.6 1.0000105
L0, 000 -165.8 0.9999618 215,000 ¢ +56,2 1.0000129
45,000 -1€3.7 0.9999623 220,000 ! +67.0 1. 0000154
50, 000 -161,3 0.9999628 225,000 +78.0 1,0000180
55,000 -158.7 0.9999634 230,000 +8G.3 1. 0000206
60,000 -155.8 0.9999641 235,000 +100,9 1,0000232
65,000 -152.7 0.9999648 2Lk0,000 +112.7 1.0000259
70,000 -1l49, 4 0.9999655 25,000 +124, 8 1.0000787
75,000 -1lug & 0.99996ck 250,000 +137.1 1.0000316
0,000 -9 0.9999673 Il 28&,000 +159,7 1.~000342
&5, 000 -137.8 0.9999683 |l 260,000 +162.5 1.000037
90,000 -133.5 0.9999693 265,000 +175.5 1. 0000404
95,000 -128.9 0.9999703 270,00 +188, 4 1.0000L 35
00 -1:24,0 0.9999714 275,000 +202. 4 1. 0000466
1821800 -11%.9 0.9999726 280,000 +216, 2 1.0000498
110,000 -117. 5 0, 3399738 285,000 +230.3 1.0000530
115,000 ; -107.9 0.9999751 290,000 +24k 6 1.0000563
120,000 -102.1 0.9999764 295,000 +259.1 1.0000597
000 -96.0 0.9999779 300,000 +27%.9 1. 000631
%%g:uoo -89.7 0.9999733 305,000 +288.9 1.0000665
135,000 -83.1 0.9999809 310,000 +300 2 1.0000702
146’000 -76.2 0.9999824 ~ 31%£,000 +319.8 1.000073
145,000 -69.1 0. 9999841 320,000 +335.6 1.0000773
-61.8 0.9999858 325,000 +351.6 1, 0000810
%22’888 T 0.9999875 330,000 #3677 1,0000847
160,000 T 0.9999893 335,000 +384 4 10000885
1€5,000 -3%.3 0,9999912 340,000 +401, 2 1.000092
170,000 -30.0 0.9999931 345, 000G +418. 2 1.0000963



TRANSVERSE MERCATOR PROJECTION

ALABANA
East Zone
x! Scale in A[ Scale ex-
(feet) units of oressed as
7th place a ratio
of logs
350,000 +435.5 1.0001003%
355,000 +453.0 1.000104
360,000 +470, 8 1,000108%
365,000 +488. 8 1.0001126
370,000 +507.1 1.0001168
375,000 +522.6 1.0001210
381,000 +5uh 4 1.0001253 I
325,000 +563.4 1,0001297
220,000 +h82.7 1.0001342
398,000 +602.¢ 1.0001387
oo, 000 +622.0 1.00C1432




TRANSVERSE MERCATOR PROJECTION

ALABAVA
West Zone
b “cale in x' - Scale in
(feet) mnits of | Scale expressy (feet) hnits of Scale expressg-
7th »lace | ed as a ratio 7th nlace ed as a ratio
of logs L B bf logs
0 ~-249, 0.999933 175,000 ~137.2 0.9999684
5,000 -89, 0.999933 180,000 -128.4 0. 9999704
10,000 -2%9.0 0.99993 35 185,000 -113.3 G.9999725
15,000 =288, 4 0.9999336 190,000 -110.0 0.9999747
20,300 -c#7.5 0.9999338 195,000 -100. 4 0.9999769
25,N00 _086. L 0.9999341 200,000 -90,6 0.9999791
30,000 ~P88.0 0.9999344 205,000 -80.5 0,9999&15
5,000 -p83. 4 0.9999347 210,000 -70.2 0.999983%
0,000 -2%1,6 0.9999352 215,000 -59.6 0.9999863
45, 000. -279.% 0.999935¢t 220,000 -ig.8 0.9999888
50,N00 -277.1 0.,9999362 225,000 -37.8 0.9999913
55,000 -77u.2 0.9999308 230,000 -26.4 0,9999939
60,000 -271. 0.9999375 235,000 -14.9 0.9999956
5,000 -268.5 0.9999382 240,000 -3.1 0.9999993
70,000 ~Dry.Z 0.9999349 245,000 +9.0 1.0000021
75,000 -2€1.06 0.9999398 250,000 +21.3 1.0000049
&0, 000 -257.7 0.9999407 255,000 +3%.9 1._NNNNNT
£5.000 | -253.5 0.9999416 260,000 +46.7 1.0000108
99,000 -209.2 10,9996k 6 265,000 +59.7 1.0000137
35,000 PLU 0.99994 37 270,000 +73.0 1.0000158
100,000 -239.8 0.99994438 27-,900 +86.6 1.0000199
105,000 e 0. 9999460 260,000 +100. 4 1.0000231
119,000 -229.3 0.9999472 285,000 +114. 4 1.000026%
115,000 -223.7 0. 9999485 i 290,000 +128.7 1,0000296
126,000 -217.9 0. 9999498 295,000 +143.3 1,0000330
125,000 -211,8 0.9999512 300,000 +153,.1 1.0000364
130,000 -205.5 0.99995«7 305,000 +173.1 1,0000399
135,000 -1938.9 0.9999542 310,000 +138. 4 1.00004 34
150,000 -192.0 0.9999558& 315,000 +204,0 1.0000470
145,000 -184.9 0.9999574 320,000 +219.8 1.0000506
150,000  '-177.6 0.9999591 325,000 +235, 8 1.0000543
155,000 {~170.0 0.9999609 330,000 +252.1 1.0000580
160,000 -162.2 0.399%6:7 335,000 +208.6 1.004:0618
165,000 -154,1 0.799964 340,000 +285. 4 1.0000657
170,000 -145. 8 0. 399966 345,000 +302. 4 1.0000696




TRANSVERSE MERCATOR PROJECTION

ALABAMA
West Zone
Scale in —T
x! units of Scale ex-
(feet) 7th place oressed as
of logs a ratin

350,000 +319.7 | 1.,0000736
355,000 +337.2 | 1.0000776 ]
360,000 +355,0 | 1.0000817
365,000 +373.0 l 1.0000859
370,000 +391.3 | 1.0000901
375,000 +4no 8 l 1.0000944
380,000 +422. 6 1.0000987
385,000 +447.6 1.0001031
390,000 +466.9 1.0N01075
395,000 +426 4 1.0001120
00, 0N0 +806, 2 1.0001166
405,000 +506. 2 1,00012172
410,00 +546, 5 1.0001258
415, 000 +567.0 1.0001306
420,000 +587.7 1.0001353
Lp5,000 +608.8 1,0001402
430,000 +630.0 1.0001451
435,000 +651.5 1.0001500
440,000 +673.3 1. 0001550
uhS,OOO +695.2 1,0001601
450,000 +717.5 1.0001652




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

For Lambert Projection For Lambert or
transverse Mercator
Af' a8 argument Projection
AP Corr'n A@' Corr'n Ay or A&x Corr'n
(Plus) {Plus) (Plus)
1 0 31 74 10,000 0
2 0 32 26 20, 000 o}
3 0 3 Eg 0,000 1
1 3 0, 000 2
5 1 75 L3 50, 000 2
6 1 26 4r 60, 000 3
7 2 37 Lg 70, 000 2
8 2 38 51 80, 000
9 3 329 53 90, 000 8
10 bo 56 100, 000 10
11 y S 9 110, 000 11
12 2 L2 2 120, 000 14
13 t& 65 128,000 16
14 7 68 140, 000 19
15 8 4g 71 150,000 21
16 9 46 T4 160, 000 ok
17 10 L7 77 170, 000 27
18 11 Lg 81 180,000 31
19 1 Lg 8l 150,000 34
20 1 50 88 200, 000 38
21 15 51 91 210, 000 4o
22 17 52 95 220, 000 L6
2 19 5 98 230, 000 50
2 20 5 102 2lo, 000 55
25 22 55 106 250, 000 59
26 oL 56 110 260, 000 64
27 26 57 11k : 270,000 6
28 27 58 118 280, 000 7
29 29 9 122 290, 000 80
30 32 0 126 300, 000 86
4@ 18 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

*Scale ratio interpolated for mean latitude or mean x' of
the ends of a line and corrected by the above table 1s a
true mean value accur&te to within one in the seventh
decimal place,





