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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 computatidn have been designed for
machine caleulation, 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! = HeAA" tabd

Aa:" 2
y = YotV (100 ze

Grid azimuth = geodetic azimuth - AKX - second term
A" =AN sindre

where
Yoy Hy Vy and a are based on the latitude

of the geographic position,

and
b, ¢, and g are based on AA",



A" = Central Meridian =~ A

and
AX " 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
azimuiths 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 geographic computations, this
term should be evalunated and used.

| .

(yo - le (2x7 + x))
6 2 sin 1v

6 P, )

Geographic positions from plane coordinates’
P (x1/10,000)% +d = V ( AQ"/100)2 + ¢

y,=y =P (x'/10,000)° - @

Obtain the latitude from the table of y,-

Second term =

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 |
AOA" = (x! +ab) - H
Ay = Mxt o @

M i1s based on the y,and e on the x and y of the plane
coordinates,



DEPARTMENT OF COMMERCE
U. 8. COAST AND GEODETIC SURVEY

Form No. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

[ / ”
State_y_Q.ZZZing—_ Zone f,Ce);ZLra/(a) Central meridian /07 20 00.000

Station Ar/ma]f‘on /933| Divide, 1933
¢ 41°36" 146450 41° 51 52518
A 106 13 03.224 /08 0| 56720

A\ =Central mer. — A

+1° 06 _5¢.7%

-0° 41’ 56720

+4.0/6.776 -2,5/6.720
N 2
(A [613.449 ©33.388
75.970 /00 75 662 044
v 1.222 985 [.224 284
e | b -0.775 | #1.278 | ~0. 743 | +/.930
o' =H-O\ +ab + 305, /.53.88 -190 4/8.80
v (53) = /,973.110 775.3%0
Tabular y 341,623 76 436 955 9%
z 805, /53.88 309,58/1.20
y _36‘3 496.87 437 731.28
sa” +2,66724% ~/,672.68
Aa + 44 272 - 27 597
Geod. Az to Az. Mk. 1324 5 06 294 11 45
Grid Az to Az Mk. [304 ;/ 39 294 39 45
z=2'+500,000 '
'\ H and V=Tab. H and Tab. V.
y=Tab. y+V( 0 When ab is —»——— H-A\ numerically.
+ increase

Aa= AN’ sing + g
Grid Az. =Geod. Az — Ac

g increases AX’- sin ¢ numerically




OEPARTMENT OF COMMERCE
U. 8. COAST AND GEODETIC SURVEY
Form No. 748a

6 GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

Weyeominag - £ast ()

STATE — ZONE g 29
station  Split Rock, /933
X 437 860./9 Y 49/, 889 06
¢ |= 500,00000 P(rkor) +d | — 300
x' ~ 42 1398/ Yo 49/, 806.06
P 2./493/ Approx. AA=X'< H - 823n
d +0.0/ AN=(XTFab) < H ~823.223 _
H 75.484 27 A\ -3  43.223
a [ -0.679 +0.848  |Central Meridian | /0.5 /0 00, 000
) 42 00" 59'4op | A=OM-AN /o5 23' 43"203
Station ﬁgbb.s, /9/2
X 656, 606.90 Y _ 697 92365
¢ |— 500,00000 P(rdoo) + 4 |— S37.7
X' t 156, 606.90 Yo 697 38594
P 2./9227 Approc SN=X+H | #2093
d +0.04 AN=(XFab)TH|  +2 093.3/4
H 74. 813 378 AX _t34 53 .3/4
a I b -0.548 +/.794 Central Meridian | /OS5 /O 00. 000
¢ 42~ 34’ 5036 A=OM AN /04" 35" 06686
Station ]
X Y
c - P(wdoo) +4 |—
x' Y,
P Approx. AA=X'+ H o
d AX=(X'F ab) = H i _
" AN T T
a l b Central Meridian
$ v L A= C.M.—A\ ° ' "
St;ltion
X Y
c - P(odooy +4d |—
x' Y,
P Approx. AN=X'+ H i
d AN=(X'F ab) = H T
H AA [ [] "
a I b Central Meridian
é i L A= C.M.—AX ° "
When ab +, decrease . numerically

'8 = Tncrease



Constants for Wyoming

Constant

Zone

Eastzcentral

Central Meridian
log H
Scale reducticn

{ Central
Meridian)

S
2 >
6/% sin 1% g

105°10' 00*000
-255.5

1: 17,000

4k.580 7451 -20

9.895 1702 -20

0.7855 x 107

West-central

West

2 3) (4)
107°20' 007000 |108°45'00#000 [110°05' 004000

-255.5
1: 17,000

4,580 7451 -20

9.%95 1702 -20

0.7855 x 107 1°

-255.5

1 : 17,000

4,580 7451 -20

9.895 1702 -20

0.7855 x 10”-°

-255.5
1: 17,000

4,580 7451 -20

9.895 1702 -20

0.7855 x 10710
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AN

0
100
200
Rgo

0
500
600
700
200

900.

1000

1100
1200
1300
100 +
1500

1600
1700
1300
1900
2000

2100
2200
2300
2hoo
2500

2600
2700
2800
2900
3000

b

0.000
+0.107
+0.213
+0. 318
+0,.422
+0.526

+0.628
+0.728
+0, 826
+0,922
+1.015

+1.105
+1.192
+1 276

i35

+1.505
73

%

+1,
1.5

+l ng

+1 927

+1,944
+1.953
+1.955
+1.9

+1.935

TRANSVERSE MERCATOR PROJECTION

Adb

+0.10
+0.10
+0,10
+0.10
+0.104
+0,102

+0.100
+0,098
+0.096
+0.093
+0,090

+0,087
+0, 084
+0, 080
+0,077
+0.072

+0,068
+0, 064
+0,058
+0, 053
+0. 08§

+0, 042
+0,036
+0,029
+0,023
+0.017

+0, 009
+0, 002
-0,006
-0,014
-0,022

= 7.12.x 10733

WYOMING
ALL ZONES -
c AA

0.000

0.000 3100
~0.001 3200
-0.002 3300
~0,003 3400
-0,005 3500
-0,007 3600
-0,010 3700
~0,014 3800
-0,018 Zgoo
-0,027 43100
-0.032 4200
-O°ORS 4300
-0,043 0
-0.049 4500
-0,055 4600
-0,061 4700
-0,067 4800
-0.073 4900
-0.079 5000
-0, 085 5100
-0,091 5200
-0.096 5300
-0.101 5400
-0.106 5500
-0.111 5600
-0.116 5700
-0.121 5800
-0,125 900
~0.130 000

+1.913%
+1.882
+1,842
+1.794
+1.736

+1.668
+1.591
+1. o4

06
+1.29S

+1.1Z7
+1.0

+0. 901
+0. 746
+0.577

+0. 39
+0. 20
0.000
-0.213
-0.437

-0.678
-0.932
-1.202
-1,483

-1.789

-2,106
-2, 441
-2.79
..31
-3.554

Ab

-0.0 1
-0.0

-0.048
-0,0588
-0,068

-0.077
-0,087
~-0,098
-0,108
-0,121

"’00 1 2
"'001

-0.155
"oo l 9
-0.180

-0.19
-0, 20
-0.21
-0.22
-0.241

-0, 254
-0.270
-0.286
-0.301
-0.317

-0.335
-0, 352
-0. 390

-0.133
-0.13
-0.13
-0.135
-0.133

-0.131
-0,128
-0,124
-0.120

-0.109
-0.101
-0.091
-0.078
-0,063

-0.045
-0002
0.00
+0.,026
+0.053

+0, 084
+0.117
+0.153
+0.191
+0, 232

+0.275
+0. 321

to.4l6

+0.487



TRANSVERSE MERCATOR PROJECTION
TABLE FOR g

A" = gin P (AA") + g

AQY
o 1000" 2000" 3000" 4ooow 5000" 6000"
0100 0800 oro2 0407 oY1y o 0.58
0 o} 0.02 0,07 0.17 0.3 0.59
0.00 0.00 0,02 0.08 0.18 0.35 0. 60
0 0 0.02 0.08 0.18 0.32 0.61
0 0 0.02 0.08 0.18 0.3 0.62
0 0 0.02 0.08 0.19 0.37 0.6
o} 0 0.02 0.08 0.19 0.37 0.6
0.00 0.00 0.02 0.08 0.19 0.37 0.64
0 0 0.02 0.08 0.19 0.38 0.65
0 0 0.02 0.08 0.19 0.38 0. 65
o} 0 0.02 0.08 0.19 0.38 0. 65
0 o] 0.02 0.08 0.19 0.38 0.65
0.00 0.00 0.02 0.08 0.19 0.38 0.65
0 o} 0,02 0.08 0.19 0.38 0.65
0. 0 0.02 0.08 0.19 0.38 0.62
0 o} 0.02 0,08 0.19 0.37 0.6
0 0 0.02 0.08 0.19 0.37 0.64
0.00 0.00 0.02 0.08 0.19 o.3g 0.63
0 0 0.02 0.08 0.18 0.3 0.63
0 0 0.02 0.08 0.18 0.36 0.62
0 0 0.02 0.08 0.18 0.35 0.61
0 0 0.02 0.08 0.18 0.35 0.60
0.00 0.00 0.02 0.07 0.17 0, 34 0.59
0 0 0.02 0.07 0.17 0.33 0.58
0 o} 0.02 0.07 0.12 0.33 0.56
o} 0 0.02 0.07 ° 0.1 0. 32 0.53
0.00 0.00 0.02 0.07 0.16 0.31 0.5

g = [C (sinzi.;) cos> § . F](A')_u)"i

A, C and F are position factors.



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, WYOMING-EAST, EAST-CENTRAL,
WEST AND WEST~CENTRAL ZONES

P(x!/10,000)2 + d = V(&¥100)2 + ¢

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

3 £ —oF =4 S N
0 2.04972 1992 0 0.00
100,000 2.06964 2007 50,000 + 0.01
200,000 2.08971 2025 100,000 + 0.02
500,000 2.10996 2042 150,000 + 0.04
400,000 2.13038 2060 200,000 + 0.07
500,000 2,15098 2077 250,000 + 0.08
600,000 2.17175 2095 300,000 + 0.07
700,000 2.19270 2113 350,000 + 0.04
£00,000 2.21383 2132 400,000 - 0.04
800,000 2.23515 2151
1,000,000 2.256666 2171
1,100,000 2.27837 2190
1,200,000 2,30027 2211
1,300,000 2.32238 2232
1,400,000 2,34470 2252
1,500,000 2.36722 = 2273
1,600,000 2.38995 2296

1,700,000 2,41291



TRANSVERSE MERCATOR PROJECTION

Wyoming
All zones
AX = Mx' - e
y M AM
0 0.008 45 6 822
100,000 0.008 829
200, 000 0.008 35
00,000 0. 008 7o 1 8
00, 000 0.008 7894 sng
00, 000 0.008 SE 3 827
00, 000 0.008 9600 865
700, 000 0.009 Ou6és 872
800, 000 0.009 1133 879
900, 000 0.009 221 838
1, 000, 000 0.009 3104 896
1,100,000 0.009 4000 90k
1, 200, 000 0.009 490k 912
1, 300, 000 0.009 5816 921
1,400,000 0.009 o737 929
1,200,000 0.009 7666 928
, 600,000 0.009 8604 qli7
1,700, 000 0.009 9551
e
xl
y 100,000 | 200,000 | 300,000 | k400,000
0 0.0 0.1 0.3 0.6
500, 000 0.0 0.1 0.3 0.7
1,000, 000 0.0 0.1 o.a 0.8
1, 500, 000 0.0 0.1 0. 0.9
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TRANSVERSE MERCATOR PROJECTION

WYOMING
All zones
Scale in Scale Scale in Scale
xt units of expressed x! units of expressed
(feet) 7th place | as a (feet) 7th place| as a
of logs ratio of logs ratiao
0 -255. 0.9999412 175,000 -10%.6 0.9999761
,000 -255. 0.9999412 180,000 - 94.8 0.9999782
10,000 -252.0 0.999941 185,000 - 85.K 0.999980
15,000 -25L . 4 0.999941 190,000 - 76. 0.999982
20,000 -253.5 0.9999416 195,000 - 66.% 0.9999846
25,000 -252.4 0.9999419 200,000 - 27.0 0.9999869
30,000 -251.0 0.9999422 205,000 - 47.0 0.9999892
35,000 -249. 0.9999k426 210,000 - 36.7 0.9999915
0,000 -2h7.6 0.9999430 215,000 - 26.2 0.9999940
45,000 -2l5.5 0.9999435 220,000 - 15.4 0.9999965
50,000 -243.1 0.9999440 225,000 - 4.3 0.9999990
55,000 -240.5 0.9999L446 230,000 + 7.0 1.0000016
60,000 -237.6 0.9999453 235,000 + 18.5 1.00000k43.
65,000 -234.5 0.9999460 20,000 + 20.3 1.0000070
70,000 -231.,2 0.9999468 245,000 + 42,3 1.0000097
75,000 -227.6 0.9999476 250,000 + 54,6 1.0000126
80,000 -223.7 0.9999483 255,000 + 67.1 1.00001;2
85,000 -219.7 0.999949 260,000 + 79.9 1.00001
90,000 -215.3% 0.9999504 265,000 + 92.9 1.0000214
95,000 -210.7 0.9999514 270,000 +106.2 1.0000245
100,000 -205.9 0.9999526 275,000 +119.7 1.0000276
105,000 -200.8 0.9999538 280,000 +1z;.5 1.0000307
110,000 -195.5 0.9999550 285,000 +147.5 1.0000340
115,000 -189.9 0.9999563 290,000 +161.7 1.0000372
120,000 -184.1 0.9999576 295,000 +176.3 1.0000406
125,000 -178.0 0.9999590 300,000 +191.0 1.0000440
130,000 -171.7 0.9999605 305,000 +206.0 1.0000474
135,000 -165.1 0.9999620 310,000 +221.3 1.00006510
149,000 -158.3 0.9999636 215,000 +236.8 1.0000545
145,000 -151.2 0.9999652 320,000 +252.5 1.0000581
150,000 -143.9 0.9999669 ' 325,000 +268.5 1.0000618
155,000 -136.3 0.9999€86 330,000 +284,.8 1.0000656
160,000 -12&.2 0.999970k 335,000 +301.3 1.0000694
165,000 -120. 0.9999723 340,000 +318.0 1.0000732
170,000 -112.1 0.9999741 345,000 +335.0 1.0000771




TRANSVERSE MERCATOR PROJECTION

WYOMING
All zones
Scale in Scale
x! units of expressed
7th place as a
(feet) of logs ratlo
350,000 +352.3 1.0000811
355,000 +369.8 1.0000851
260,000 357 5 1.0000892
365,000 5.5 1.0000934
370,000 +42%.7 1.0000976
375,000 +il2, 2 1.0001018
280,000 +460.9 1.0001061
385,000 +479.9 1.0001105
390,000 +499.1 1.000114
395,000 +518.6 1.000119
400,000 +538.3 1.0001239
405, 000 +558.3 1.0001286
410, 000 +578.5 1.00013%32
415,000 +599.0 1.0001379
420,000 +619.7 1.0001427
425,000 +640.6 1. 0001u72
430,000 +661.9 1.000152
435,000 +683.3 1. 000157
440,000 +705.0 1.000162
445 000 +727.0 1.000167
450,000 +749.2 1,0001725
455,000 +771.6 1.0001777
480,000 +794.3 1.0001829
465 000 +817.3% 1.0001882
470,000 +840.5 1.0001935
475,000 +863.9 1.0001989
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CORRECTIONS TO NATURAL SCAIE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection

For Lambert or
transverse Mercator

A@gt a s argument Projection
Ag? Corr'n A Corr'n Ay or Ax Corr'n
22 (P1lus) g’ (P1lus) =L - us
1 o) 31 3k 10,000 0
2 0 32 36 20,000 0
é ) 3 8 &8 »000 1
1 3 0 000 2
5 1 35 43 50 000 2
6 1 36 45 60,000 3
7 2 37 L8 70 000 5
8 2 38 51 80 000 6
9 a &g 5 90 000 8
10 5 100, OOO 10
11 4 4] 59 110,000 11
12 5 L2 62 120 000 14
1 6 tﬁ 65 130, OOO 16
1 g 68 1 O 000 19
15 Ly 71 150 000 21
16 9 46 74 160,000 24
1 10 L7 77 170 000 27
1 11 4.8 81 180 000 31
19 1 L9 84 190 000 34
20 1 50 88 200,000 38
21 15 51 91 210,000 42
22 17 52 95 220 000 46
23 19 g& 98 230, 000 50
o4 20 102 2 OOO 55
25 22 55 106 250 000 59
26 o4 56 . 110 260 4000 64
27 26 57 114 270 000 69
28 27 58 118 280 000 74
29 29 59 122 290 000 80
30 32 60 126 300 000 86
A@Y 1s the difference in 310,000 91
latitude in minutes 320 000 97
of the ends of the line, 330, OOO 103
3 O »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 is a
true meoan value accurate to within one in the seventh

decimal place,



