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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 given in this publication.

The formulasgs and sample computations which follow show
the general methods for computing elther type of coéordinates,

Plane coordinates from geographic positions

x = x! + 500,000
x! =H:-AA" +a b
AZ,")Z
= + —_— .
v Yo * ¥ \1%5 =
Grid azimuth = geodetic azimuth - AKX - second term
A"  =AX sing +g
where
Yos» Hy V, and 2 are based on the latitude
of the geographic position,
and

b, ¢, 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,

(y2 -,yl) (2x'l + x'2)

(6% sta 1)

Second term =
g

Gqupaphic gpsitions from plane coordinates
P (x1/10,000)2 +4d =V ( AA"/100)2 + ¢

Yo =¥ = P (x'/10,000)2 - d

Obtain the latitude from the table of y,.
Use latltude 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" =(xt* +ab) = H

AX" = Mxt - o

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



PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION
(Condensed form for calculating-machine computation)

-] s ”»
we_ Nevada Zone_EQ,S_L Central meridian_{ /9 _35 00.000

DEPARTMENT OF COMMERCE
U. 8. Coasr anp GropETIC SURVEY
Form No. 744b

_Station Nelson,1934| Flat /934
¢ 35° 43097299 | 41° 3037
A 1Y 49 09.337|/l6 S50 32766

ar—Centralmer.— % |+ 0° 45° 50663|—/° /5 32 766

+2,750'663 | -4 53276

( i 756,615 2,05%4.597
32.456 345 76.076 6/0
v 1. 167 131 /.222 448
s | -0.891 | +4.941 | -0.3/6 | +1.298 [ l
z=H y’w t226,805.22 | -344 83706
v (5%) + 882.95 2.5//.58
Tabular ¥ 352 75412 | 246/ 680./2
z 726 80522 | /55 (62.94
v 353 637.07 | 2464 191.77
2’ +1, 605795 -3,00440
aa 10 2¢' 459 |-0" 50" o044

Geod. Az to Az. Mk. |/26 05 555 1193 26 33.6

Grid Az to Az Mk. |25 39 /0 199 16 38

z =2+ 500,000
F\? ' -H and V=Tab. H and Tab. V.

y=Tab.y+ V(i()ﬁ +e decrease .
When ab is —, e H-AX numerically.
Aa’= AN/ SiN$ +g g increases AX' sin ¢ numerically.

Grid Az. =Geod. Az.— Acx



DEPARTMENT OF COMMERCE
V. $. COAST AND GEODETIC SURVEY
Form No. 748s

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

state - zone__Nevada - Easl

Nelson, 1934

Station
X 726,805.22 T~ 353,637.07
¢ |=_ 500,000.00 P(rokon) +4d | — 382.95
x' + 226, 805. 22 . 352 754.12
P 1. 7128 Appro. AA=X'+ H +2 751
d +0.09 AA=(X'F ab) = H + a 7250 g@
H 82.456 345 . A\ +0 4S5 Q 663
a | ® -0.89/ + 494! Central Meridian | //5 36
$ %12 43"  09'299 | r=cm-aN 14" 4G g_z;za_z_‘
stotion [ /al, 1934
1 x /55, /Q2.94 Y _ 2,44 [191.77
¢ |—_ 500 000.00 P(rdoey +d [— 2'5//.56
| - 344 83706 Y 2,46/, 6802/ |
P 2.11205 ‘ -Mmaz.M=x'+H 4533
. d + 0.07 AN=(X'F ab) = H - 4532766
H 7. 076 610 AX -/ 45 3276
° I b -03/6 + /. 29? Central Meridion | /A5 00.000 |
é 4130 37863 | r=cm-ai] ji6 " S0’ 3277%¢
Station
X T Y
c - P(rdoop+d |—
x' Yo
P Apprax. AA=X' = H "
d AN=(X'F ab) = H "
H ax - ' "
a ] b [[Gentral Meridian
¢ 4 A= C.M.—AM ¢ ' “
Station
X Y
c - P(rdoo)y +d |—
x' Y,
P Approx. AA=X'+H A
. [lArA=(XF ab) + H il
r H AA [ T U
a I b . Central Meridian
é . A= C.M.—A\

4, decrease

— . ——
When ab is —;‘-ﬁ‘m X' numerically



Constante for Nevada

Conetant l

Central Meridian
log R

Scale reduction
(Central Meridian)

().

log <-——1?-———
6/9 sin 1%/ g

0

N S,
-2
6/00 8in 1%/ g

Zone

115° 35' 002000

East

-u'3u- 3

1 : 10,000 1

4, 581 1883 -20

9.895 6134 -20

0.7863 x 10710

Central.

"uBuo }

$ 10,000

0.7863 x 10

116° 4o' 00%000

4,581 1883 -20

9.895 6134 -20

10

West

118° 35' 002000
-434.3

1 : 10,000

4,581 1883 -20

9.895 6134 -20

0.7863 x 1072°
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n

AA

100
200
oo

500

700
800
900

1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

2100
2200
2300
2koo
2500

2600
2700
2800
2900
3000

0,000
+0, 26
+0.53
+0.799
+1.062
+1.322

+1.578
+1, 831
+2.079
+2.321
+2,556

+2.78
+3.0
+3,216
+3,.419
+3.613

+3.797
+2.970
+ﬁ 131
+4,279
+4. 115

u gzg
:ﬁ i3t

+4,872

+4 01l
+k ORS

+# 028
+4, 892

.37 x 107
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4b

+0, 267
+0.267
+0. 265
+0,263
+0. 260
+0.256

+0,253
+0, 248
+0. 242
40,235
+0, 227

+0,221
+0,.212
+0,20
+0.19
+0.184

+0., ]g}

+o 148
+0.136
+0,122

+0,108
+0,092
+0,076
+0. 056
+0,042

+0, 024
+0, 005
=0.01
-0,03
-0.057
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0.000
0.000
-0,001
-0,003
-0.005

-0,010
-0,01k4
-0,018
-0.022

-0,027
~0.032
-0,03%
-0.043
-0.0k49

Z0.02

-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

U]

AA

3100
5
3400
2500

3600

3700
3800

Egoo
00
4100
4200
4300

00
k500

4600
4700
4200
4900
5000

5100
5200
5300
5400
55C0

5600
5700
5800
900
000

. a
728
+ﬁ 65&
+

+u.§§g

+4,209

+4,011
+3,788
+3.539
+3.263

+2.958
+2.624
+2.261
+1.869
+1. 446

+0,994
+0.513

-o'Rus
-1.128

-1.749
-2.406
-3.100
-2 832

602

-5.411
-6.257

-8 063
-9.02k

-0,

=0.

-0.
-0,
-0

-0,
-0,
124
=0.
115

-0.
.101
-0,

-0
-0

-0

-0.
0.

-0,
.025

0.
+0.

-0

+0

+0,
+0.
+0,
+0,

+0

+0
+0

133
13
13
135

<133

131
128

120

109
091
078
063
oLs

000
026

.053

ogl
117
153
191

.232

. 275
. 321

vo. 058

+0,

La7
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Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC

POSITIONS FROM PLANE COORDINATES

TRANSVERSE MERCATOR PROJECTION, NEVADA-E-W~C ZONES

P(x'/10,000)2 + d = V(4¥100)2 + ¢

P taken out for y-coordinate

d taken out for x!

¥ P Ja' g x! da
0 1.65568 1699 o 0,00
100,000 1.6726%7 1709 50,000 + 0,01
200,000 1.68976 17?2 100,000 + 0,02
.500,000 1.70698 1733 150,000 + 0,05
400,000 1.72431 1745 200,000 + 0,08
500,000 1.74176 1758 250,000 + 0.10
600,000 1,75934 1769 - 300,000 ; 0.11
700,000. 1.77703 1783 350,000 + 0,07
800,000 1.79486 1794 400,000 + 0.03
800,000 1.381280 1808 450,000 - 0,08
1,000,000 1.,83088 1822 500,000 - 0,25
1,100,000 1.84910 1834 3 P&
1,200,000 1.86744 1848 2,000,000 2.01934 1967
1, 300,000 1.88592 1863 2,100,000 2.03901 1984
1,400,000 1.90455 1876 2,200,000 2,05885 1999
1,500,000 1.92331 1891 2,300,000 2.07884 2016
1,600,000 1.94222 1905 2,400,000 2.09900 2033
1,700,000 1.96127 1921 2,500,000 2611933 2050
1,800,000 1.,98048 1935 2,600,000 213983 2067
1,900,000 1.99983 1951 2,700,000 2.16050
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TRANSVERSE MERCATOR PROJZCTION
Nevada
All zones

A = Mx' -~ e

y M &M b 4 M &M

0 | 0,006 8309 701 1'280'000 0.007 9352 780
100,000 | 0,006 9010 706 || 1,600,000 | 0.008 0132 786
200,000 | 0.006 9716 710 || 1,700,000 [ 0,008 0918 793
00,000 | 0,007 O426 715 (| 1,800,000 [ 0.008 1711 798

0,000 | 0,007 11¥1 720 || 1,900,000 | 0,008 2509 805

00,000 | 0.007 1861 725 | 2,000,000 | 0,008 3314 812
00,000 | 0,007 2586 730 || 2,100,000 | 0.008 L126 818
700,000 | 0.007 3316 733 2,200,000 | 0,008 Wiy 825
800,000 | 0,007 4os2 7 2,300,000 | 0,008 2769 832
900,000 | 0,007 4792 746 || 2,400,000 | 0.008 6601 838

1,000,000 | 0,007 2538 752 || 2,500,000 | 0.008 7439 84§
1,100,000 | 0.007 6290 757 || 2,600,000 | 0.008 8285 823
1,200,000 | 0.007 7047 762 || 2,700,000 | 0.008 9138 861
1,300,000 | 0.007 7809 7o 2,800,000 | 0.008 9999

1,400,000 | 0.007 8578 77

x'
y 100,000 | 200,000 | 300,000 | 400, 000 | 500,000
0 0.0 0.0 0.1 o.4 0.8
500, 000 0.0 0.0 0.2 0.4 0.9
1,000, 000 0.0 0.0 0,2 0.2 1.0
1,500,000 0.0 0.0 0.2 0. 1.2
2,000,000 0.0 0.1 0.2 0.6 1.3
2,500,000 0.0 0.1 0.3 0.7 1.
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Scale

Scale in Scale Scale in
x! units of expressed xt units of expressed
(feet) 7th place as a (feet) 7th place as a
of logs ratio of logs ratio
0 =434, 3 0.9999000 175,000 -282.2 0.9999350
5,000 434 2 0.9999000 180,000 -273,4 0.9999370
10,000 -433,8 | ° 0.9999001 185,000 -264,3 0.9999391
15,000 -433,2 0.9999003 190,000 -255.0 0.9999413
20,000 ~432,3 - 0.9999005 195,000 -245.5 0.9999435
25, 000 -431.2 0.9999007 200,000 -235.7 0.9999457
30,000 -429.4 0.9999010 205,000 -225.6 0.9999481
gg,ooo -log, 2 0.9999014 210,000 -212.3 0.9999504
, 000 426, 4 0.,9999018 215,000 -204,7 . 0.999952
45,000 -2k, 2 0.9999023 220,000 -193.9 0.999955
55,000 -u19.2 0.9999025 230,000 -171.6 0.999960
60,000 -h16. 0.9999041 235,000 -160.1 0.999963
65,000 -413.3 0,9999048 210,000 -148.3 0.9999659
70,000 -410.0 0.9999056 25,000 -136.2 0.9999686
75,000 -406. 4 0.9999064 250,000 =123, 0.9999715
80,000 -402.3 0.9999073 255,000 =111, 0.9999743
85,000 -398, 0.9999083 260,000 -98.6 0.9999773
90,000 -394.,1 0.9999093 265,000 -85.6 0.999980
95,000 -389.5 0.9999103 270,000 -72.3 0.999983
100,000 -384,6 0.9999114 275,000 -38.7 0.9999865
105,000 -379.5 0.9999126 280,000 -45.0 0.9999896
110,000 ~374.2 0.9999138 285,000 -30.9 0.9999929
115,000 -368.6 0.9999151 290,000 -16.7 0.9999962
120,000 -362.8 0.9999165 295,000 2.1 0.9999995
125,000 -356.7 0.9999179 300,000 +12.6 1.,0000029
130,000 -320.u 0.9999193 305,000 +27.7 1.0000064
135,000 -343.8 0.9999208 310,000 +42.9 1.0000099
140, 000 -337.0 0.9999224 315,000 +58.5 1.0000135
145,000 -329.9 0.999924%0 320,000 +74.2 1.0000171
150,000 -322.6 0.9999257 325,000 4+90.2 1.0000208
155,000 -315.0 0.9999275 330,000 +106.5 1.0000245
160,000 -307.2 0.9999293 | 335,000 +123,0 1,0000283
165,000 -299.1 | 0.9999311 340,000 +139.8 1.0000322
170,000 -290.8 0.9999330 345,000 +156.8 1.0000361
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NEVADA

All Zones

S8cale in

Scale
x! units of expressed
(feet) 7th place as a
of logs ratio
350,000 +174.0 1.0000401
355,000 +191.5 1.0000k441
360,000 +209.3 1.0000482
365,000 +227.3 1.0000523
370,000 4+2U5.5 1.0000565
375,000 +264.0 1.0000608
380,000 +282.8 1.0000651
385,000 +301.8 1.0000695
90,000 +321.0 1.oooo73a
395,000 +340.5 1, 000078
400, 000 +360.3 1. 0000830
405, 000 +380.2 1.0000875
410,000 +400.5 1.0000922
415,000 +421.0 1.0000969
420,000 +H41.7 1,0001017
425,000 +462.7 1.000106
430,000 +483.,0 1.000111
435,000 +505, 1t 1.0001164
440,000 +527.1 1.0001214
45 000 +549.1 1.0001264
450,000 +571.3 1.0001315
455,000 +593.8 1.0001367
460,000 +616.5 1.0001420
465,000 +639.5 1.0001473
470,000 +662.7 1.0001526
475,000 +686.2 1.0001580
480,000 4+709.9 1.0001635
445,000 +733.8 1.0001690
490,000 +758.0 1.0001745
495,000 +782.5 1.0001802
500,000 +807.2 1.0001859
505,000 +832.2 1.0001916
510,000 +857.4 1.0001974
515,000 +882.8 1.0002033
520,000 +908.5 1.0002092
525,000 +934 .5 1.0002152
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CORRECTIONS TO NATURAL SCALE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or
: A transverse Mercator
DA@Ft a s argument Projection
Lg! Corr'n Ag@g' Corr'n Ay or Ox corr'n
(Plus) (Plus) (P1lus)
1 0 31 34 10,000 o}
2 0 32 36 20,000 0
3 0 3 38 30,000 1
L 1l 3 40 40,000 2
5 1 35 43 50,000 2
6 1l 36 L5 : 60,000 3
g 2 37 48 70,000 5
2 38 51 80,000 6
-9 & 39 5 90,000 8
10 40 5 100,000 10
11 L 41 59 110,000 1l
12 5 42 62 120,000 1
1l 6 t& 69 130,000 16
1 g 68 140,000 19
15 L5 71 150,000 21
16 9 L6 74 A 160,000 24
1l 10 L2 7 170,000 27
18 11 48 1 180,000 31
19 .13 L9 84 190,000 3k
20 14 50 88 200,000 38
21 15 51 91 210,000 42
22 17 52 9 220,000 46
2 19 53 9 230,000 50
2 20 ok 102 240,000 55
25 22 59 106 250,000 59
26 2k 56 110 260,000 6l
2 26 5 114 270,000 69
2 27 5 118 280,000 7
29 29 59 122 290,000 80
30 32 60 126 300,000 86
AP 1s 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.,
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