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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 funé¢tions that are required
are given in this publication.

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

Plane coordinates from geographic positions

X = x!'+ 2,000,000
x! =H-OA" +ab
' ' AZ") 2
= + + ¢
7 oeyeev (821)% s
Grid azimth = geodetic azimith - AX - second term
A" =AA" sin g +g
where
Yoy Hy V, and a are based on the latitude
of the geographic position,
and

b, ¢, and g are based on AA".



AA" = Central Meridian - A

ard
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% acecuracy
is desired as 1s obtained by geographic computations, this
term should be evaluated and used.

(y2 - yl) (2::'l + x'z)

Second term = e 5 -
( /CL sin 1")

€

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

Yo =¥ = P (x1/10,000)% - 4

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

x! = x - 2,000,000
approximate AA' = x' & H,

Determine a from latitude and b from approximate AA

then
Ax"=(x' +ab)

AX" = Mx? - e

s e
=

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



DEPARTMENT OF COMMERCE
U. S. Coast anp GropeTic SURVEY
Form Noa. 744b

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

Stateﬂﬁ}!u[ﬁ[iﬁg__ Zone___

Central meridian 7‘/ 01/0 ' 00.”000

Station L _acey 1932 Bevans: 1938
¢ 39° 527 02'0%5] 4/° 12" 07%o!
A 74 13 55.7371 74 S1 24058
Ax=Centralmer.-—x +0° 2¢ 0% 2¢3 - 0° //’ 2‘7‘.‘2?58
+1.564.263 - 684.058
(’“ 244.692 46.794
77.974 527 76 442 [42
Vv - 1.21] 759 /.220 755
s | b —0.722] +1.616 | —0.526 | +0 804 [ |
2=H-A\ +ab + /21,9750 -52,290.44
A ’
v (3%) £ 296.47 S57.12
Tabular y 376,582.20 | §62,858.78
z 2,12 50 | [, 947, 70956
y 376, 878 67 862.9/{.90
Aa” +1,002. 72 ~450.60
Aa + 0 16 42’7 |- 0" 07 30%¢
Geod Az to Az Mk. 1290 35 586 |342 || 269
GridAz toAz. Mk. [290 19 ((  |342 [8 &8

z=2'4 2,000,000
II 2
y=Tab. y+ V( +ec

Aa’’= AN'8ind + g
Grid Az. =Geod. Az. - Aa

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

~ decrease

When ab is —s————— H-A\ numerically.

4 Increase

g increases AN’ sin ¢ numerically.




DEPARTMENT OF COMMERCE
U. §. COAST AND GEODETIC SURVEY
Form No. 748a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — ZONE__/YEWw Qé[fﬁﬁqg

Station LQC Q# /932
2,. 121,97/ 80

—, Increase

X Y 376,878.67
¢ |— 2700000000 P(wdoo) +4d |— 296 47
3 + 12/.971.50 _ Y 37 20
P . 99273 Approx. AN=X'+ H +/,56%
d + 0,0/ A =(XTab)H]  +/ 564.263
H 17.974 527 AN * 0 26 04263
a b -0.722_ +/.6/6 Central Meridian | 74 40  00.000
¢ 39" _52° 027095 | A=cM-AN 74° /3" 557737
station _Bevans, 1938
x [ /947 709.56 K 862 91590
¢ |— 200000000 e I MKYATE
X' - 52,290.44 Yo 862,858.79
P 2.08876 Approx. AA=X'+ H - 684
- d 0 00 AN=(X'F ab) = H ~684.058
H 76. 442 142 AX -0 /I 24058 |
a b -0,.526 +0.804 Central Meridian TY lfQ 00 000
$ i~ 12'  07'401 | A=oM-OM T4 51 247058
Station '
X Y
c |= P(mdoo,+d | —
X' Y,
P ) Approx. AN=X' - H ;
d AN=(X'F ab) = H "
H oA ) ' i
a l b Central Meridian
$ ° " A= C.M.—AX ° ' "
~ Station
X Y
c |- P(rdon) +d4_|—
x' Y,
P Approx. AA=X' = H
d " lAN=(X'F ab) = H '
» AN 5 T W
a | b Central Meridian
é ; " A= C.M.—A\ ° "
When ab is —a-gdecrease . numerically



Constants for New Jersey

Central Meridian
log R

Scale reduction
(Central Meridian)

log ( 1 >
2
6 ) g

log( 1 >
2
6/% sin 1%/ ¢

1
2
6/% sin 1%/ g

J4° L4o' 00%000
-108,.6

1 : 40,000

4,581 0213 -20

9.895 &ueu -20

0.7860 x 10~ +°
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AAN

0
100
200
300
400
500

600
T00
800
900
1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

2100
2200
2300
2400
2500

F=x T.36 x 10’1

b

0,000
+0.120
+0.240
+00360
+04479
+0+595

+0.710
+0.822
+0.931
+1.037
+1.139

+1.236
+1.329
+1.416
+1.497
+1.572

+10640
+1.701
+10754
+1.799
+1.835

+1.862
+1.879
+1.886
+1.884
+1 869

‘TRANSVERSE MERCATOR PROJECTION

&b

+0.120
+0.120
+06120
+0.119
+0,116
+0.115

+0.112
+0.109
+0.106
+0,102
+0.,097

+0.093
+0.087
+0.,081
+0.075
+0.068

+0.061
+0,053
+0.045
+06036
+0.027

+0,017
+0.007
~0,002
=0.015
~04026
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New Jerseey
c A A"
0,000

0.000 2600
-0.001 2700
=0.002 2800
-=04003 2900
«0.004 ~ 3000
=~0e006 3100
=0,010 3300
«0,012 3400
=0.015 3500
-0,018 3600
04021 3700
=0s024 3800
-0,028 3900
~04,032 4000
=0.035 400
-=0.038 4200
-0.041 4300
~0.049 4500
-0052 4600
-04055 4700
-~0.057 4800
-0+059 4900
=0.060 5000

+10843
+1.,805
+1o754
+1.691
+1.614

+1.521
+1.414
+1 4292
+10156
+1.,004

+0.837
+0¢653
+0.453%
+04235

0,000

-0.253

=04525
-0.816
-1.127
-1.458

-1.809
=2.990
-3.428

&b

-0.038
-0.051
-0.077
-0.093

-0.,107
-0.122
~0.136
-0.,152
~04167

~0.184
=0.200
-0.,218

~04272
~0+291
-0.311
~0,331
-0,351

-0e372
=0¢394
=0.415
~04438

~-0.061
-0.062
-0.062
-0.063

~0.061
~0¢059
~0.056
-0.052
=0.047

-0.040
-0.,023
-0.012

0.000

+0,017
+0.034
+0.,052
+0,072
+°.09k

+04118
+0..144
+00172
+00202
+0.234
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o417
0.17
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4o00"

AAN
0%07
0,07

3000
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oro2
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TRANSVERSE MERCATOR PROJECTION
2000"

1000*
0?00
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0?00
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tude
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269
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Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, NEW JERSEY

P(x'/10,000)2 + d = V(A¥100)2 + ¢

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

¥ PP X 4

0 1.92077 1888 0 0.00

100,000 1.93965 1904 50,000 0.00

200,000 1.95869 1918 100,000 0.01

300,000 1.97787 1933 150,000 0.02

400,000 1.99720 1949 200,000 0.02

500,000 2.01669 1964 250,000 0.01

600,000 2.03633 1981 300,000 0.02

700,000 2.05614 1996

800,000 2.07610 2013

900,000 2.09623




TRANSVERSE MERCATGR PROJECTION

New Jers ey

AX = Mx!' - e
y M AM
0 0.007 92k2 779
100, 000 0.008 0021 785
200, 000 0.008 0806 791
00, 000 0.008 1597 798
00, 000 0.008 2395 804
00, 000 0.008 3199 811
00, 000 0.008 4010 81
700,000 0.008 u4g27 82
800, 000 0.008 5651 830
900, 000 0.008 Bu&1 838
1,000, 000 0.00& 7319
x! e
100,000( 0,0
200,000| 0.1
300,000{ 0,3




TRANSVERSE MERCATOR PROJECTION

New Jersey

17

x! Scale in{ Socale ex- x! Scale in| Scale ex-

(feet) |units of | pressedas (feet) | units of | pressedas
7thplace| a ratio 7thplace] a ratio
of logs of logs

0 -~108.6 | 0.9999750 175,000 | + 43.4 | 1.0000100
5,000 | -108.5 | 0.9999750 180,000 | + 52.3 | 1.0000120
10,000 | =108.1 | 0.9999751 185,000 | + 61.2 1.0000141
15,000 { -107.5 | 0.9999752 190,000 | + 70. 1.000016%3
20,000 | =106.6 | 0.9999755 195,000 | + 80.2 { 1.0000185
25,000 | =105.5 | 0.9999757 200,000 | + 90.0 | 1.0000207
30,000 | =104,1 | 0.9999760 205,000 | +100.0 | 1.0000230
5,000 | =102.5 | 0.999976k4 210,000 | +110.4 | 1.0000254
,000 | =100.7 | 0.9999764 215,000 | +120.9 | 1.0000278
45,000 | - 98.5 | 0.9999773 220,000 | +131.7 | 1.0000303
50,000 | - 96.2 | 0.9999778 225,000 | +142.7 | 1.0000329
55,000 { = 93,6 { 0.9999784 - 230,000 { +154.0 | 1.0000355
60,000 | - 90.2 0.9999791 235,000 | +165.6 1.0000331
65,000 | - SK' 0.9999798 240,000 | +177.4 | 1.0000408
70,000 | - 84,3 | 0.999980 245,000 | +189.4 | 1.0000U436
75,000 | - 80.7 | 0.9999814 250,000 | +201.7 | 1.000046k4
80,000 | =~ 76.8 | 0.9999823 255,000 | +214.2 | 1.0000493
85,000 | = 72.1 0.9999833 260,000 | +227.0 | 1.0000523%
90,000 | - 68, 0.9999843 265,000 | +239.9 { 1.0000553
95,000 | - 63,8 | 0.9999853 270,000 | +253.3 | 1.0000583

100,000 | = 59.0 | 0.9999864 275,000 | +266.9 | 1.000061
105,000 | = 23.9 0.9999876 280,000 | +240. 1.000064
110,000 | - 48.5 | 0.,9999888 285,000 | +294,7 | 1.0000679
115,000 | - 42,5 | 0.9999901 290,000 | +308.9 | 1.0000711
120,000 | - 37.1 | 0.9999915 295,000 | +323.5 | 1.0000745
125,000 | -~ 31.0 | 0.9999929 300,000 | +338.2 | 1,0000779
130,000 | = 24,7 | 0.9999943 305,000 | +353.3 | 1.0000813
135,000 | - 18,1 | 0.9999958 310,000 | +368.5 | 1.0000848
150,000 | -~ 11.3 | 0.9999974 315,000 | +384,0 | 1.0000884
145,000 } - 4,2 | 0.9999990 320,000 ] +399.8 | 1.0000921
150,000 | + 3.1 | 1.0000007 325,000 | +415.8 | 1.0000957
155,000 | + 10.7 | 1.0000025 330,000 | +432.1 | 1.0000995
160,000 | + 18.2 1.0000043 335,000 +uﬁs.6 1.0001033
165,000 | + 26. 1.0000061 340,000 | +465.3 | 1.0001071
170,000 | + 34%.9 | 1.0000080 345,000 +462.2 1.0001111
350,000 | +499. 1.0001150
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CORRECTIONS TO NATURAL SCALE RATIOQS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or

transverse Mercator
Ag' a s argument Projection

Agt Corr'n Agt Corr'n Ay or Ax Corr'n

ol (Plus) g’ (P1lus) e —  (Plus)
1 0 31 34 10,000 0
2 0 32 36 20 000 0
e 0 3 8 &8 »000 1
1 3 0 000 2
5 1 35 43 50 000 2
6 1 36 L5 60 000 3
g : 2 37 48 70 000 5
2 38 . 51 80 000 6
9 13+ ag 5 90, 1000 8
10 A 5 100, 000 10
11 Y L1 59 110,000 11
12 5 42 62 120 000 14
1 6 ta 65 : 1 0 000 16
14 g 68 140, 000 19
15 Lg 71 150 000 21
16 9 L6 N 160,000 24
1 10 L7 77 : 170 000 27
1 11 48 81 ‘ 180 000 4 31
19 1 L9 84 190 000 3%
20 1 50 88 200,000 38
21 15 51 91 210,000 |782)
22 17 52 95 220 000 L6
2 19 g& 98 230, 000 50
2! 20 102 ' 2 OOO 55
25 - 22 5% 106 250 000 59
26 24 56 110 260,000 64
2 26 57 114 270 000 69
2 27 58 118 280 000 - 74
29 29 59 122 290,000 80
30 32 60 126 300,000 86
APt is the difference in 310,000 91
latitude in minutes 320 000 97
of the ends of the line. 330, 000 103
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 1is a
true mean value accurate to within one in the seventh
decimal place,
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