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Foreword

The plane coordinate system used in this State is 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 designed for
machine calculation., All of the functions that are required
are glven 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-AA" tab
AZ,") 2
= +* —s + ¢
v Yo * ¥ \Too =
Grid azimth = geodetic azimuth - AX - second term
A“" =A2;" sin¢+g
where
Yoy Hy V, and a are based on the latitude
of the geographic position,
and

b, ¢, and g are based on AQ".



A A" = Central Meridian - A

and
AX" 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 of acecuracy
is desired as is obtained by geographlic computations, this
term should be evaluated and used,

- 2x!t + 5t
(y2 yl.) (2x 1 v x 2)
Second term =

(6/002 sin 1")g

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

Yo =¥ = P (x1/10,000)2 - &

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 AA

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

AX" = Mx! « @

M 1s based on the y,and e on the x and .y of the plane
coordinates.
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Form No. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State M 15SoUr | Zone EaS[ Central meridian 70 030'00'”000
Station sé/cy (937 | Rock, 1938
¢ 37° 22" 05932 36° 53 44’124
A 9! 42 042971 90 08 08896
AX = Central mer. — A (% 12" o4297|+0° 2/ 5/7104
- 4 3247297 +1 311104
(‘“ ,869.954 171.899
80.725 714 g1.229 525
v /. 187 888 . 182 348
a_ | b -0.821 ] +1.915 | -0.875 [ +2.849 [
x’=H-A)\2iab ~-349, 080.39 + /06,497 86
V (3%) e 22212 203.21
Tabular ¥ 558 .797.04 386,690./0
v 150919.61 ©06 49786
v Sbl, 0/8.25 386, 893 31
Aa” - a in 82 + 787 /Lf
Aa -0° #3 4yy's |+0° 13" 071
Geod Az to Az Mk. |/94¥ 45 028 |[32 /8 552
Grid Az. to Az. Mk. | /95 28 48 32 05 48
z=x'+500,000

H and V=Tab. H and Tab. V.

— decrease
hen abi 1s 3 e
w increase

g increases AX' sin ¢ numerieally.

ax’y*
y=Tab. y+ V(ié()) +c
Aa’”= AN siné + ¢
Grid Az. =Geod. Az. — Aa

H-AX numerically.




DEPARTMENT OF COMMERCE
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Form No. 743a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

state - zone__ /M issouri - Easl

station _ Ashley , /939
X 150,9/9.6/ Y S6/ 0/8. 25
¢ |— 50000000 Pofooy +d |— 222723 |
X 1 -349 080.39 Yo 558,797.02
P 1.82278 Approx AN=X' < H -4 324
d + 004 AN=(X'¥ ab) + H -4, 32‘/ '297
H 80.725 714% AX -/ 12°  04.297
a [ v | -0.82/ +1.9/85  [central Meridian | 90 30 00.000
) 37 22" 05932 [ A=cM-OA] 9,° 42' 047297
Station E OCk, 1138
X 606,497.86 Y 386,873.3/
¢ |- 50000000 P(mdoy) +d | — 203.20
X + 10O Yo 386, 690.//
P /7‘?/‘1‘7 Approx. AN=X'+ H + [ 3]
d + 0.02 AN=(X"¥ ab) - H +/, 1,3/1./0%
H 81.229 525 A\ +0 2l S/ 104
a [ b -0.875 +2.849 Central Meridian 20 _30 00.000
¢ 36 53 44704 A=CM-AN] 90" 08 08'89%
Station
X Y
c — P(rdo) +d | —
x' Y,
P Approx. AN=X' < H )
d AN=(X'F ab) = H "
H i ’ ' )
-] [ b Central Meridian
¢ ° " A= C.M.—A\ ° Yo "
Station
X Y
c — P(odo) +4d | —
X' Y,
P Approx. AN=X' = H '
d IAN=(XF ab) = H !
W A\ K ' i
a l b Central Meridian
é i " A= C.M.—A\ ° "
— +, decrease e

When ab is -—:—m x' numerically



Constants for Missourl

Zone
Constant A
East Central West
Central Meridian 90° 30' 00¥000 | 92° 30! 00%000 | 94° 30' 00%000
log R -289.5 ~-289,.5 -255.5
Scale reduction )
(Centrel NMeridiean) 1l : 15,000 l: 15,000 1: 17,000
log< 1 > L, 581 2261 -20 4,581 2010 -~20 | 4,581 1942 -20
2
6f% g
log <__.1.2_.___. 9.895 6512 -20 | 9.895 6261 -20 | 9.895 6193 -20
6%% sin 1"/ g 4

10 1 6. 7864 x 10710

—-1_2—- 0.786% x 10°1° |0, 7864 x 10
6/% sin 1%/ g
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+0

+0
+0
+0
+0
+0

+0
+0
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-0
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TRANSVEZRSE MERCATOR PROJECTION

Ab
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01 u
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MISSOURI
All Zones

0.000
0.000
-0.001
-0.002
-0.003
-0.005

~-0.007
-0.010
-0,014
-Oo 018
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-0.027
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-0.111
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00
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4800
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300
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5600
5700
5800
900
000

+4
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+4,096

+3

+3.

+3

+3,
+3.
+3.

+2

+2
+2
+1
+1
+1

+0
+0

o
-0
-1
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o
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2
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- 705
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.316
.999

.6
{287

.884
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. 000
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. 002

23
. 732
 ohe
432
.271
* 082
.930

Ab

-0,069
-0.090
-0.109
-0.130
-0.152

~0.174
-0.196
-0.219
-0, 243

- -0.265

-0.292
-0,31
-Oc 3
-0.374%
-0.397

-o.ﬁ27
-0,

-o.ugg
-0, 545

-0.577
-0.608
-0.641
-0.673

-0.707

-0, 742
-0.776
-0.811
-0.,848

-0.133
-0.13
"00 13
-0.135
-0.133

-0.131
-0.124
-0.120
-0.115

-0.109
-0.101
-0.091
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-0,0U5
-0.025

+0.026
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+0. 232
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+0.487
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TRANSVERSE MERCATOR PROJECTION

TABIE FOR g

Ax" =sin @ ( AAY") + g

AN

1000" 2000" 3000" Looo" 5000" 6000"

on

Lati-

tude

+ F] ()3

2A

C (sin 1") cos3 @
2

A, C and F are position factors.

g:



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, MISSOURI-EAST & CENTRAL ZONES

P(x¥10,000)2 + a4 = V(a¥100)2 + ¢

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

¥ P AP x! 4 _
0 1.72330 1744 | 0 0.00
100,000 1.74074 1757 50,000 0.01
200,000 1.75831 1768 100,000 0.02
300,000 1.77599 1782 150,000 0.04
400,000 1.79381 1794 200,000 0.06
500,000 1.81175 1807 250,000 0.08
600,000 1.82982 1820 300,000 0.08
700,000 1.84802 1834 350,000 0.04
800,000 1.86636 1848 400,000 0.03
900,000 1.88484 1861 420,000 0.07
1,000,000 1.90345 1876
1,100,000 1.92221 1890
1,200,000 1.94111 1904
1,300,000 1.96015 1920
1,400,000 1.97935 1934
1,500,000 1.99869 1950
1,600,000 2,01819 1966
1,700,000 2.03785 1981
1,800,000 2.05766



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, MISSOURI-WEST ZONE

P(x'/10,000)2 + d = V(a¥100)2 + ¢

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

Y P AP x! d
0 1.74451 1759 0 0.00
100,000 1.76210 1771 50,000 0.00
200,000 1.77981 1784 100,000 0.02
300,000 1.79765 1797 150,000 0.03
400,000 1.81562 1810 200,000 0.04
500,000 1.83372 1823 250,000 0.05
600,000 1.85195 1837 300,000 0.04
700,000 1.87032 1851 350,000 0.02
800,000 1.88883 1864 400,000 0.11
900,000 1.90747 1879 420,000 0.16
1,000,000 1.92626 1892
1,100,000 1.94518 1908
1,200,000 1.96426 1922
1,300,000 1.98348 1938
1,400,000 2.00286 1954
1,500,000 2.02240 1968
1,600,000 2.04208




TRANSVERSE MERCATOR PROJECTION
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Missouri
A = Mx' - e
ﬂEaet and central zones West zone
¥ || M AM M AM
0 “ 0.007 109& 719 0.007 1971 726
100, 000 0.007 1817 1725 0.007 2697 731
200, 000 0.007 2542 730 0.007 3428 736
00,000 0.007 3272 7&5 0.007 4164 7h1
00,000 0.007 ooy 740 0.007 4905 747
00, 000 0.007 4747 746 0.007 2652 752
00, 000 0.007 2&33 751 0.007 6404 728
700, 000 0.007 62 727 0.007 7162 763
800, 000 0.007 7001 762 0.007 7925 770
900, 000 0.007 7763 768 0.007 8695 775
1,000,000 0.007 8531 773 ' 0.007 9470 781
1,100,000 0.007 9304 780 0.008 0251 787
1, 200, 000 0.008 0084 786 0.008 1038 793
1, 300, 000 0.008 0870 792 0.008 1831 800
1,400,000 0.008 1662 798 0.008 2631 806
1,200,000 0.008 2460 805 0.008 3437 812
1,600,000 0.008 326 811 0.008 U2lg  g19
1, 700,000 0.008 Lo7 818 0.008 5068
1, 800, 000 0.008 Lggl  gou
- 1,900,000 0.008 5718
e
x' || East and central zones “West zone
y 200, 000 | 300,000 | 400,000 (| 200,000 | 300,000 | 400, 000
0 0.0 0.2 0.5 0.0 0.2 0.4
500, 000 0.0 0.2 0. 0.0 0.2 o.g
1, 000, 000 0.0 0.2 0. 0.0 0.2 0.
1, 500, 000 0.0 0.2 0.6 0.1 0.3 0.7
2,000,000 0.0 0.2 0,6
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TRANSVERSE MERCATOR PROJECTION
MISSOURI
East and Central Zones

x! Scale in |[Scale ex- x! cale in Scale ex-
(feet) funits of {pressed as (feet) its of { pressed as
7th place {a ratio th place { a ratio
Z af laoga at ]
5,000 | -289. 0.999933 180,000 | -128.6 0.9999704

10,000 | -289.0 0.9999335 185,000 | -119.5 0.9999725
15,000 | -288.4 0.9999336 190,000 | -110,2 0.9999746
20,000 | -287.5 0.9999338 195,000 | -100.6 0.9999768

25,000 | -236.4 0.9999341 200, 000 90.8 0.9999791
30,000 | -285.0 0.9999344 205, 000 80.8 0.9999814
5,000 | -283.4 0.9999347 210,000 0,9999838
0,000 | -281.6 0.9999352 215, 000 9.9 0.9999862
45,000 | -279.5 0.9999356 220, 000 9.1 0.9999887

50,000 | -277.1 | 0.9999362 | 225,000 3.2 | 0,9999912

I T T I |
-\l
o
.
u

55,000 | -274.5 0.9999368 230,000 | - 26.8 0.9999938
60,000 | -271.6 | 0.9999375 235,000 |-~ 15.2 0.9999965
65,000 | -264.5 0.9999382 240,000 |- 3.4 0.9999992
70,000 { -265.2 0.9999389 245,000 [+ 8.6 1.0000020
75,000 { -261.6 0.99993%98 250,000 | + 20.9 1. 0000048
80,000 { -257.7 0.9999407 255,000 | + 33.5 1.0000077
85, 000 -223.6 0.9999416 260,000 |+ L5.3 1.0000107
90,000 | -249.3 0.9999426 265,000 | + 59.3% 1.0000137
95,000 | -2L4it.7 0.9999437 270,000 | « 72.6 1.0000167
100,000 | =239.4 0.9999448 275,000 | + &6.1 1.0000198
105, 000 -234.1 0. 9999460 280,000 | + 99.9 1.0000230
110,000 | -229. 0.9999472 285,000 | +113.9 1.0000262
115,000 | -223.8 0.9999485 290,000 | +128,2 1.0000295
120,000 | -218.0 0. 9999498 295,000 | +142.7 1.0000329
125,000 | -211.9 0.9999512 300,000 | +157.5 1.0000363
130,000 | -205.6 0.9999527 305,000 | «172.5 1.0000397
135,000 | -199.0 0.9999542 310,000 | +187.8 1.0000432
140,000 | -192.2 0.999955 315,000 | +203%.3 1.0000468
145,000 { -185.1 0.999957 320,000 { +219.1 1.0000504

150.000 | -177.8 0.9999591 | 325,000 | +235,1 1. 0000541
155,000 | =170.2 0. 9999608 330,000 | +251.4 1,0000579
160,000 | -162.4% 0, 9999626 335,000 | +267.9 1.0000617
165,000 | ~154.3 0.999964 340,000 | +28L457 1.0000656
170,000. | -146.0 0.999966 345,000 | 4301.7 1.0000695




TRANSVERSE MERCATOR PROJECTION
MISSOURI
East and Central Zones

x? Scale in Scale ex~
(feet) Units of | pressed as
7th placej a ratio

— of logs
350,000 +318.9 1.0000734
355, 000 +336, 4 1.0000775
360,000 #3504, 2 1,0000816
365,000 +372.2 1.0000857
370,000 +390.5 1.0000899
375,000 +409.0 1,0000942
330,000 «427.7 1.0000985
335,000 +446.7 1.0001029
390, 000 +465.9 1.0001073
395, 000 +4g5. 4 1.0001118
400, 000 +505, 2 1.0001163
105,000 +525,2 1.0001209
410,000 «BU5 4 1.0001256
415,000 +555.9 1.00013%03
420,000 +586.6 1.00013%51
L25,000 +607.6 1,0001399
430,000 +628.3 1.0001448
435,000 +650. 1.0001498
410,000 +672.1 1.0001548
445,000 +694.1 1.0001598
450, 000 *«716.3 1.0001649
455,000 *738.7 1.000170L
460,000 +761.E 1.0001753
465,000 784, 1.0001806
470,000 +307.6 1,0001860
475,000 +831.1 1.000191k
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TRANSVERSE MERCATOR PROJECTION

MISSOURI
West 2Zone

x! Scale in Scale expres- x! Scale in |Scale ex-
(feet) units of sed as a ratio (feet) units of |pressed as
7th place 7th place| a ratlo.
of logs. of logs.
0 -255. 0.999%9412 175,000 -103.4 0.9999762
5,000 -255. 0.9999412 180,000 - 94,6 0.9999782
10,000 -255.0 o.9999413 185,000 - 85.5 0,9999 803
15,000 -25h. 4 0.999941 190,000 - 76.2 0.9999825
20,000 -253.5 0.9999416 195,000 - 66.6 0.9999847
25,000 -252.4 0.9999%19 200,000 - Zé.g 0.9999869
30,000 -251.0 0.9999422 205,000 - 46.8 0.9999892
zg,ooo -2Lo L 0.9999426 210,000 - 36.5 0.9999916
,000 -247.6 0.9999430 215,000 - 25.9 0.9999940
45,000 -245.5 0.9999435 220,000 - 15.1 0.9999965
50,000 -243 .1 0.9999440 225,000 - b 0.9999991
55,000 -240.5 0.9999446 230,000 t+ 7.2. 1.0000017
60,000 -231.6 0.9999453 235,000 + 18.8 1.0000043
65,000 -23h .5 0.9999460 2Lo,000 + Zo.é 1.0000070 .
70,000 -231.2 0.9999468 2l5,000 + 42,6 1.0000098
75,000 ~-227.6 0.9999476 250,000 + 54.9 1.0000126
#0,000 -223.7 0.99994g 255,000 + 67.5 1.0000155
85,000 -219.6 0.999949 260,000 + 80.3 1.0000185
90,000 -215.3 0.9999504 265,000 + 93.3 1.0000215
95,000 -210.7 0.9999515 270,000 +106.6 1.,0000245
100,000 -205.4 0.9999526 275,000 +120.1 1.0000277
105,000 -200. 0.9999538 280,000 +133.9 1.0000308
110,000 -195, 0.9999550 245,000 +147.9 1.,0000341
115,000 -189.¢8 0.9999563 290,000 +162.2 1.0000353
120,000 -184.0 0.9999576 295,000 +176.7 1.0000407
125,000 -177.9 0.9999590 300,000 +191.5 1.0000441
130,000 -171.6 0.9999605 305,000 +206.5 1.0000475
135,000 -165.0 0.9999620 310,000 +221.8 1.0000511
140,000 ~-158.2 0.9999636 315,000 +237.3 1.0000546
145,000 -151.1 0.9999652 320,000 +253,1 1.0000543
150,000 ~-143.8 0.9999669 325,000 4269.1 1.0000620
155,000 -136.2 0.9999686 330,000 4+285.4 1.0000657
igg,ooo :ias.u 0.9999704 335,000 4+301.9 1.0000695
,000 -120.3 0.9999723 340,000 4318.7 1.0000734
170,000 -112.0 0.9999742 345,000 | 4335.7 1.0000533




TRANSVERSE MERCATOR PROJECTION

MISSOURI
West Zone

x! Scale in Scale express-~

{Teet) units of ed as a ratio

7th place

of logs.
350,000 +352.g 1.0000813
355,000 +370. 1.000085
360,000 +388.2 1.000039
765,000 +406.2 1.0000935
370,000 +d2lk .5 1.0000977
375,000 +443 .0 1.0001020
380,000 +461.7 1.0001063
385,000 +480.7 1.0001107
390,000 +499, 1.0001151
395,000 +519. 1.0001196
400,00 3539.2 1.000124%2
405,000 4+559.2 1.0001288
410,000 +579. 1.0001334
415,000 +599.9 1.0001381
420,000 +620.6 1.0001429-
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CORRECTIONS TO NATURAL SCAIE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or
transverse Mereator
AP' as argument Projection
Ay Al Corr'n A¢@ corr'n Ay or Ax  Corr'n
(Plus) (Plus) (Plus)
1 0 31 34 10,000 0
2 0 32 36 20, 000 0
3 0 3 ag 0 000 1
L 1 3 000 2
5 1 35 L3 so 000 2
6 1 36 L5 60,000 3
7 2 3 48 0 000 5
8 2 3 51 0 000 6
9 & 9 5 90 000 8
10 0 5 100, 000 10
11 L L3 59 110,000 11
12 5 42 62 120,000 14
1 6 43 65 130 000 16
1 7 Ll 68 140 000 19
15 8 L5 71 150 000 21
16 9 L6 74 160,000 24
1 10 L7 77 170, 000 27
1 11 48 81 180 000 31
19 13 49 84 190 000 Kl
20 14 50 88 200 000 38
21 15 51 91 210,000 Yo
A S
24 20 Sa 102 240 000 55
25 22 55 106 250 000 59
26 24 56 110 260,000 64
27 26 57 114 2g0 000 69
28 27 58 118 ' 280,000 gh
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, OOO 97
of the ends of the line, 330, 000 103
3 OOO 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 is a
true mean value accurate to within one in the seventh

decimal place.
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