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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 geographiec
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 formulas and sampie computations which follow show
the general methods for computing either type of coordinates,

Plane coordinates from geographic positions

x = x' + 500,000

x! = HAA" +a b
"
y = yo +V ({%%%‘) : e
Grid azimuth = geodetic azimuth - AKX ~ second term
AX" =AX"sin g + ¢
where
Yoy Hy Vy, and a are based on the latitude
of the geographic position,
and

b, c, and g are based on AAY.



A" = Central Meridian - A

and
A" 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
azimuths 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 evaluated and used.

1
(yo -%1) (2X]; + xé_)
6 sin 1"
6 L, )
Geographic positions from plane coordinates

Second term =

P (x1/10,000)% +d = V ( AX"/100)2 + ¢
y,=y =P (x'/10,000)° - d
Obtain the latitude from the table of Yo
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
AN = (x! :ab)-}H
A = Mxt,



DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY

Form Nu. 744h

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State. De/aware

Central meridian 75 02 S 00.000

Zone__ —™—
Station F/C’M/»Zy, 1933 |Swedeshoro (W) i%3;
¢ 32° 2115214 | 39° 45" /47
A 75 33 00748 | 725 /9 0/).889

ax=Central mer.—x |- ¢ 08 0074 +0° 05 58111
2 -480" 748 +358. 11/
(M" 23.1/2 12.824
78.553 799 78. /104 042
14 [.207625 [.2/0 899
: | -0.797] +0.573| -0.737] +0.429 [ [
#=H-A\ +ab -37,764.13 +27,969.60
V(i) e 27.9/ /5.53
Tabular y 493,200.96 ©38,855.3/
z 462, 23587 $527 96960
y ‘/9.3, 22887 638 870 B4
aa” - 304385 + 2290/
sa -0 05 048] +0 03 490
Geod. Az to Az. Mk. | 335 34 088|279 SO 222
Grid Az. to Az Mk. 1335 39 /4 | 279 46 33
%= +500,000 V\? H and V=Tab. H and Tab. V.
y=Tab.y+ V( When abis +’€§”§§%ﬁ H-AX numerically.

Aa’’= pNhsSing 4 ¢
Grid Az, =Geod. Az. — A

g increases AN’. 8in ¢ numerically.




OEPARTMENT OF COMMERCE

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — Z0ONE De / aware
Station F/cm/r;q / _‘3;3
X ‘7‘@2 235.87 Y ‘7‘?3;228. g7
6 |- 500, 00000 P(wdoo) +d |[— 2791
X - 37, 76413 Yo 493, 200.9¢
P 1.95678 Approx. AA=X' = H - 48 /
d 0.00 AM=(X'¥ ab) = H o-qgo 748 ]
H 78.553 799 A -0 08 00 748
e l b -0.797 +0.573 Central Meridian 75 25 00000
. Q9° 2/ /5214 A=CM-AA] 75° 33 00."748
station  Swedesboro (W), 1933
X 527,769.60 A 638 870.84
c  |[= 00.00 Prdos) + 4 | — [S.53
x t 27 969.60 Yo 638, 85531
P [ 98475 Approx. AA=X' < H +.358
d 0.00 AN=(X'F ab) + H +358 " ] ' 11/ i}
H 78.104% 042 AX +0 05 587111
a ] b -0.737 +0.429 Gentra! Meridian 75 i\f 00.000
$ 3995 T4 765 | \=oM—B%| 75° |9 __0/.589
Stagion
X Y
G — P(wdoo)y +d |—
x' Y,
P Approx. AN=X'=H i
d A=(X'F ab) = H i
H ol 0 B !
c [ b Central Meridian
¢ i ' A= C.M.—A\ ° g C
Station
X Y
c |- P(bog) +d | —
x' Y,
P Approx. AX=X'~H .
d AN=(X'F ab) - H il
H A i '
a |® Gentral Meridian
) ° " A= C.M.—A\| ° "
When ab is +, decrease
i —_-\-m“—. x numoricully




Constants for Delaware

Central Meridian
log R

Scale reduction
( Central Meridian)

log<6 ;02 )g

log _;%;.___.

b/DO ein 1% &

—x
2
N
éf% sin 1 g

75° 25' 00#000
-21.7

1 : 200,000

4,581 0907 -20

9.895 5158 -20

0.7862 x 10710
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4700
4300
kaoog

7 N/

5000

+1,.843
+1,%0
+1.75
+1,691
+1, 614

+1.521
+1. 1k
+1,292
+1.156
+1, 00k

+0.837
+0.653
+0, 453
+0.235
0.000

-0.253
-0,525
“0.%18
-1.127
‘I.uss

-1.g09
—2.181
2,575

~-2.990
-3.&28

4b

‘00033
-0.0ﬁl
-0,063
-0.977
~0.093

-0,107
-0.122
-0.1356

‘001 2
Zo1187
‘0013“
-0.200
—00218

-00235
-0,25%

-0.272
-0.291
-0, 311
*0.331
~-0.7351

“0.372
-0, 334
0,415
-0, 433

11

-0,061
-0,062
0,062
~0.063
-0, 062
-0,061
-0, 060

A

‘0.056

-0.0ga
~0,0047

-0,040
-0.032
~0,023
0,012

0,000

+0.01
+0,03
+0, 052
+0,072
+Q. 094

+0.118
+0.,144L
+0,172
+0G,202
+0,23h



TRANSVERSE MERCATOR PROJECTION
TABLE FOR g

A" = gin @ (AAM) + g

lati- AAY

tude

o 1000" 2000" 3000" LoooH 5000* 6000"

olio 0%00 0Y00 or02 oY07 o417 0?3 058
25 0 0 0.02 0.07 0.17 0.3 0.59
26° 0.00 0.00 0.02 0.08 0.18 0.35 0.60
27 0 0 0.02 0.08 0.18 0.32 0.61
28 0 o} 0.02 0.08 0.18 0.3 0.62
29 0 0 0.02 0,08 0.19 0.37 0.63
30 o] o] 0.02 0,08 0.19 0.37 0.6
31° 0.00 0.00 0.02 0.08 0.19 0.37 0.64
32 o] 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 o] 0.02 0.08 0.19 0.38 0,6k
36° 0,00 0.00 0,02 0.08 0.19 0.38 0.65
37 o) 0 0.02 0.08 0.19 0.38 0.65
38 0 0 0.02 0.08 0.19 0.38 0.62
9 9 0 0,02 0,08 0.19 0.37 0.6

o 0 (o] 0.02 0,08 0.19 0.37 0.64
Lo 0.00 0.00 0.02 0.08 0.19 o.3g 0.63
42 0 0 0.02 0,08 0.18 0.3 0.63
i (o} 0 0.02 0.08 0.18 0,36 0.62
4 0 0 0.02 0.08 0.18 0.35 0.61
kg 0 0 0.02 0.08 0.18% 0.35 0.60
k6o 0.00 0.00 0.02 0.07 0.17 0.34 0.59
L7 o] 0 0.02 0.07 0.17 0.33 0.58
Lg 0 0 0.02 0.07 0.12 0.33 0.56
49 0 0 0.02 0.07 0.1 0.3%2 0.55
50 0.00 0.00 0.02 0.07 0.16 0.31 0.5k

3

g = [C(sin 1;1 cos ¢+F](AZ‘”)3
2A

A, C and F are position factors.



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE. MERCATOR PROJECTION, DELAWARE

P(x'/10,000)2 + 4 = V(&¥100)2 + ¢

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

A P JANY X! d

0 1.86437 1846 0 0.00
100,000 1.88283 1860 50,000 0.00
200,000 1.90143 1873 100,000 0.00
300,000 1.92016 1888 150,000 0.00
400,000 . 1.93904 1903
500,000 1.95807 1917
600,000 1.97724 1933
700,000 1.99657
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TRANSVERSE MERCATOR PROJECTION

Delaware

AQ = Mx!
y M AM
0 0.007 6911 762
100, 000 0,007 7673 767
200,000 0.007 8440 773
zgo,ooo 0.007 92173 779
0, 000 0.007 9992 785
00,000 0,008 0757 791
00, 000 0.008 1568 797
700,000 0.008 2365 ol

800, 000 0.008 3149




TRANSVERSE MERCATOR PROJECTION

DELAWARE
x! 8cale in units| Scale expressed
(feet) of 7th place of| as a ratio
logs

0 ~21. - 0.9999950
5,000 -21, 0.9999950
10,000 ~21.2 0.9999951
15,000 -20,6 0.9999953
20,000 =19.7 0.9999955
25,000 ~18.6 0.9999957
30,000 ~17.2 0.9999960
zg,ooo ~15.6 0.9999964
,000 -13.8 0.9999968
45,000 - =11.6 0.9999973
50,000 - 9.; 0.9999979
55,000 - 6. 0.99999&5
60,000 - 3.8 0.9999991
65,000 - o.g 0.9999998
70,000 + 2. 1.0000006
75,000 + 6.2 1.0000014
80,000 +10.1 1.0000023
85,000 +14.2 1.0000033
90, 000 +18.5 1.0000043
95,000 +23.1 1.0000053
100,000 +27.9 1.0000064
105,000 +33.0 1.0000076
110,000 +38 .4 1.0000088
115,000 +44.0 1.0000101
120,000 +49.8 1.0000115
125,000 +55.9 1.0000129
130,000 +62.2 1.0000143
135,000 +68 .8 1.0000158
140,000 +75.6 1.0000174
145,000 +82.7 1.0000190
150,000 +90.0 1.0000207




16 CORRECTIONS TO NATURAIL SCALE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or
transverse Mercator
Ag' as argument Projection
Ay’ L Corr‘n A¢ ¢orr'n Ay or Ax  Corr'n
(Plus) (P1lus) (Plus)
1 0 31 34 10,000 0
2 0 32 36 20 000 0
é 0 3 ag O 000 1
1 3 ,000 2
5 1 35 43 50,000 2
6 1 36 45 60,000 3
g 2 3 48 o,ooo 5
2 3 51 0,000 6
9 E 9 52 90 000 8
10 0 5 100 000 10
11 Y 5 959 110,000 11
12 5 Y42 62 120 000 14
1 6 ﬁﬁ 65 1&0 4000 16
1 7 68 0,000 19
15 8 L5 71 150,000 21
16 9 46 Vi 160,000 24
1 10 L7 7 170, 2000 27
1 11 48 1 180, 000 31
19 1 49 84 190, OOO W
20 1 50 88 200 000 38
21 15 51 9% 210,000 Lo
22 17 52 95 220 000 46
2 19 g& - 98 2 O 000 50
2 20 102 OOO 55
25 22 55 106 250 000 59
26 24 56 110 260,000 64
2 26 57 11% 270 000 69
2 27 58 118 280 000 gh
29 29 59 122 290 000 0
30 32 60 126 300, OOO 86
A@' 1s the difference in 310,000 91
latitude in minutes 320 000 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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