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Foreword

The plane coordinate system used in this State 1s based
on the transverse Mercator projection using a reduced scale
for the central merlidian 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 calculatlon. All of the functions that are required
are given in this publication.

The formulas and sample computatidns which follow show
the general methods for computing either type of coordinates,

Plane coordinates from geographic positions

X = x'+ 500,000
x! = H-AA" +ab
: w) 2
- AA
Yy = yo + V (—-—i-o—-o ) I (o]

Grid azimath = geodetic azimuth - AX -~ second term
Ax" =AA" sin g + g

where A
Yor Hy Vy and a are based on the latitude

of the geographic position,

and _ v
b, ¢, and g are based on AAM.



AA" = Central Meridian - A

Y ¢ " 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,

(Y2 - yl) (2x1' + xa.)

(6/002 sin 1)

Geographic positions from plane coordinates

Second term =

P (x'/10,000)% +d =V ( AA"/100)2 + ¢

Y, =¥ - P (x'/10,000)° - 4

' Obtain the latitude from the table of Yo
Use latitude to obtain H from the table,

x! = x - 500,000

approximate AAN = xt 3 H.

Determine g from latitude and b from approximate AA
then

AN = (x* *ab) 2 H
AX" = Mx!' - @

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



DEPARTMENT OF COMMERCE PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION
. (Condensed form for calculating-machine computation)

U.S. Coast AND GEODETIC SURVEY
Form No. 744b

State Maine Zone EQSZ‘ Central meridian 68 0\30 ’00-"000
Station L /'éég, 194/ M/c/mud (usas)l?'k
¢ 40° 32" 46920 47° 02 127659

AN =Central mer. — A ./.0° 05’;343/[ _TO7I 29'

! . + 334%.5// - 442366
(M /1.190 20.193
. . ©9.892 342 | (9.2¢0 /75
v /.230 /14 /.22883/
a | b +0.635] +0./73 | +0.837] +0.234 Ji 1
#=H-\ +ab +23,379.87 -3/, /2336
V(130 e /3.763 24 8/0
Tabular ¥ 989’. /1] % / M
- 52337987 Y448 876,64
v 989, 12540 | /16800657
ra” +242.83 -323.84
Aa + ‘f 028 - 5 288
Geod. Az. to Az Mk. | 28/ 27 5041 /87 /] S95
GidAzwAz Mk | og) o3 48 | /87 /7 28

z=2x'4 500,000
II 2
y=Tab.y+ V(

Aa’=AN'Sin¢ + g
Grid Az. =Geod. Az. — Aa

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

When abis ~ » decrease H-A) numerically

+ increase

g increases AN’- sin ¢ numerically




QEPARTMENT OF

COMMERCE

U. 8. COAST AND GEODETIC SURVEY
Form No. 748a

(CALCULATING MACHINE COMPUTATION)

6 GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

state - zone_ /"] aine - Last
Station DU)?_ /9’7“/
X _$592,192.30 e 204 303.%
o 000,000, 00 P(don) +d | — (9852
X + 92, /9230 % 204 [O4 94
P 233545 Approx. AA=X'<H + J 270
d +0.02  Iax=(X"+ ab) + H +{ gég ‘768
H 72.605 763 A £2/ 09768 |
a|» -0.292 +0.6// Central Meridian 68 30 00000
¢ Ly 23 ;;:ao'; A= C.M.—A\ gf 08 S0.'232
§toﬂgn E el o /1934 :
X 297 82429 _ Y (70 788.98
C = __500,00000 P(rfoo) +d | — 24306 |
X - 102, 1757/ Yo 170,.545.92
P 2.32800 Approx. AN=X' - H -1 40
d +0.02 AN=(X¥ ab) - H =LY .‘069 :
H 72.7/9 5/ AX -23 25069
a lo —0.333. _+0.6GS5  |Central Meridian | _(8 30 OQ 000
¢ Yy, (8 0438/ | A=CM-AX 4,8 53 28 %g
Station
X E Y
c - P(rodooy +d |—
X' Y,
P {lapprox. AN=X'= 1 i
d AN=(X'F ab) = H " _
H A 0 '
o | b Central Meridian
é i " A= C.M.—A\ ° ' "
Station
X Y
¢ |= P(bo) +d |—
X Y,
P Approx. AN=X'+H
d AN=(X'F ab) = H
H - AN L] T 0}
Q | b Central Meridian
) ° " A= C.M.—A\ ° "

+, decrease

Lm
When ab is _"lm x' numerically



Constants for Maine

Central Meridian 68° 30' 00$000
log R | -43u.3

Scale reduction {
(Central Meridian) § 1 : 10,000

log< 1 > :_ 4. 580 4893 .20
g |

2
6,00:
log __1_5.....__ > | 9.894 91Ul -20
6/% ein 1% g |

<_*l_2.____.  0.7851 x 10710
6/% sin 1%¢g ,

144, 8

1 : 30,000

4,580 5344 -20

9.89% 9595 -20

-10
0.7852 x 10 1
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AA

0
100
200

00
00
500

600
700
800
900
1000

1100
1200
1300
1400
1500

1600
1700
1800

1900

2000

2100
2200
2300
200
2500

2600
2700
2800
2900
3000

b

0.000
+0.052
+0,104
+0.15
+0.20
+0, 256

+0.306
+o.35u
+0, 402
+0.4L9

"+0,495

+0.540
+0,H582
+0,624
+0,663
+0,.701

+0.736
+0,769
+0, 300
+0.%29
+0,855

+0.879
+0.900
+0.917
+0.932
+0,.943

+0.951
+0.956
+0.956

+0.982
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Ab

+0,052
+0.052
+0,051
+0,051
+0,050
+0.050

+0,048
+0, 048
+0. 04
+0, Ol
+0, Ol5

+0, 042
+0, 042
+0,039
+0,038
+0,035

+0,033
+0,031
+0,029
+0,026
+0.024

+0, 021
+0,017
+0,015
+0,011
+0.008

+0, 005

0. 000
-0,003
-0.007
-0,011

F = 6.85 x 10712

MAINE

East and west zones

c

0. 000
0.000
-0,002
-0. 005

-0,007
-0, 014

-0.018

-0,022

-0.027
-0,038
-0,043
-0.049

-0.055

. =0,001

-0,067
-0,073
-0.079

-0.085
-0.091
-0,101
-0.106

~-0.116
-0.121
-0,125
-0.130

"

AN

3100
3200
3300
3400
3500

3600
3700
3800
900
000

4100
4200
4300
4hoo
4500

4600
4700
L300
4500
5000

5100
5200
5300
5500
5500

5600
5700
5800

2300

+0.935
+0,920
+0.900
+0,876
+0, 848

+0.814
+0.776
+0.733
+0,.685
+0,632

+0.573
+0,509
+0,.438
+0,363%
+0, 281

+0.194
+0.100

0.000
~0,107
-0.220

-0.340
-0,601
-0.742
-0.890

-1.0U6
-1.209
-1, 381

-lo
a1

Ab

-0,015
-0,020
-0,024
-0,028
-0.034

-0.0RS
-0,043
-0, 048

-0,053
-0, 059

-0,064
~0,071
-0.075
-0,082
-0,087

-0,094
-0.100
-0.107
-0.113
-0.120

-0.127
-o.13u
0,141
~-0,148
-0.156

-0.163
-0,172
-0.178
-0,187

-0,133
-0,13
-0.13
-0.135
-0.133

-0.131
-0,128
-0.12k4

-0,120.

-0.115

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

-0.045
-0,025

0.000
+0.026
+0.053

+0,084
+0,117
+0,153
+0,191
+0,23%2

+0.275
+0. 321
+0.371
+0,426
+0,487
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Looo" 5000" 6000"

Ax® = sin § ( AA") + g

TRANSVERSE MERCATOR PROJECTION
TABIE FOR g
AN
2000% 3000"

1000"

0"
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Iati-
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O NMT
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OO0O0O0O0
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oo oNoN e

0.18
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0.19
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0.08
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0
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0.08
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0.02
0.02
0.02
0.02 -
0.02

(oJoRoN o

0.00

C0OO0O0

0,00
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27
28
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¢ (sin 1") cos3 &

0,02
= |
A, C and F are position factors.
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Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANS VERSE MERCATOR PROJECTION, MAINE~EAST ZONE

P(x'/10,000)2 + d = V(&¥100)2 + ¢

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

21

v P AP x! d
0 2.29024 2203 0 0.00
100, 000 2.31227 2222 50,000 000
200,000 2,33449 2241 100, 000 + 0.02
300, 000 2.35690 2264 150, 000 + 0,04
400,000 2.37954 2287 200,000 + 0,07
500,000  2.40241 2306 250,000 + 0.08
600,000 2.42547 2330 300, 000 + 0.08
700, 000 2.44877 2353 350,000 + 0.04
800, 000 2.47230 2376 400,000 = 0,04
900, 000 2.49606 2400 425,000 - 0.09
1,000, 000 2452006 2424
1,100,000 2,54430 2449
1,200,000 2.56879 2474
1,300,000 2.59353




Y CORRECTION FOR COMPUTATION OF GEOGRAPEIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION MAINE-WEST ZONE

P (x'/10,000)2 + @ = V(&¥100)2 + ¢

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

i P AP x! d
0 2.21165 2130 Ji 0 0.00

100, 000 2423295 2149 50, 000 0.00
200, 000 2.25444 2169 l 100,000 0.01
300, 000 2.27613 2188 150,000 0.01
400,000 2.29801 2209 “ 200,000 0.01
500, 000 2432010 2228 250,000 0.01
600, 000 2.34238 2250 300, 000 0.03
700, 000 2.36488 2272 ' 320,000 0.05
800, 000 2.38760 2293 !
900,000 2.41053 2315

1,000, 000 2.43368. 2338 %

1,100,000 2445706 2361

1,200,000 2448067 2385 |

1,300,000 2.50452 2408

1, 400, 000 252860




TRANSVERSE MERCATCR PROJECTION

Maine

Au = Mx! - o

5 East zone West zone
M aM M AM
0 0.009 1490 908 | 0.009 1242 879
100,000 0.009 5398 917 | 0.009 2121 887
200,000 0.009 6315 926 | 0,009 3008 895
300,000 0.009 7241 934 | 0.009 3903 903
;00,000 0.009 8175 943 | 0.009 L4B06 911
500,000 0.009 9118 952 | 0,009 5717 919
- 600,000 0.010 0070 961 | 0.009 6636 929
00,000 0,010 1031 971 | 0.009 7565 937
00,000 0.010 2002 930 | 0,009 8502 9lib
500,000 0.010 2982 990 | 0.009 9.8 955
1,000,000 0.010 3972 1001 | 0.010 0403 965
1,100,000 0.010 4973 1010 | 0.010 1368 e
1,200,000 0,010 5933 1021 | 0.010 2342 983
1,300,000 0.010 7004 1031 | 0.010 3325 991

1,400,000 0.010 8035 0.010 L4319
(-]
! 100,000 | 200,000 | 300,000 | 400,000

0 0.0 0.1 0.4 0.9

500, 000 0.0 0.1 0.4 1.0

1,000,000 § 0.0 0.1 O 1.1
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Transverse Mercator Projection for Maine (East)

Scale in Sceale Scale 1in Scale
units of expressed units of expressed

x! 7th place as a X! 7th place as a

(feet) of logs ratio (feet) of logs. ratio
0 -43y 3 0.9999000 175,000 -282.4 0,9999350
5,000 434, 2 0. 9999000 180,000 -273.6 0.9999370
10,000 -433.8 0.9995001 185,000 -264.6 0.9999391
15,000 -U33,2 0.9999003 190, 000 -225.3 0.9999412
20,000 -432,3 0.9999005 195,000 -2h5.7 0.9999434
25,000 -4331.2 0.9999007 200,000 -23%5.9 0.9999457
30,000 -U429,.8 0.9999010 205,000 -225.9 0. 9999480
5,000 =428, 2 0.9999014 210,000 -215.6 0,9999504
0,000 -U26.4 0.9999018 215,000 -205.1 0.9999528
45,000 -4k 2 0.9999023 220,000 -194.3 0.9999553
50,000 -ke1.9 0.9999029 225,000 -183.3 0.9999578
55,000 -419,% 0.9999035 230,000 -172.0 0.9999604
60,000 -416,04 0.9999041 235,000 -160. 4 0.9999631
65,000 -413,2 0.9999048 240,000 -148.7 0.9999658
70,000 -410,0 0.9999056 245,000 -136.6 0.9999685
75,000 -406. 4 0. 9999064 250,000 -124 .4 0.9999714
80,000 -402.6 0.9999073 255,000 -111.8 0.9999743
85,000 -398.5 0.9999082 260,000 -99.1 0.9999772
90,000 “394.,2 0, 9999092 265,000 -86.1 0.9999802
95,000 -389.5 0.9999103 270,000 -72.8 0.9999832
100,000 -384,7 0.9999114 275,000 -59.3 0.9999863
105,000 -379.6 0.9999126 280,000 -45.5 0,9999895
110,000 -374,3 0.9999138 285,000 -31.5 0.9999927
115,000 -%68.7 0,9999151 290,000 -17.2 0.9999960
120,000 -262.9 0.9999164 295,000 -2.7 0.9999994
125,000 -356.8 0.9999178 300,000 +12.0 1,0000027
130,000 -3%0.5 0.9999193 305, 000 +27.0 1.0000062
135,000 -343.9. 0,9999208 310,000 +42.3 1.0000097
140,000 -337.1 0.9999224 315,000 +57.8 1,0000123
145,000 -330.0 0.9999240 320,000 +73.5 1.0000169
150, 000 -322.7 0.9999257 25,000 +89.5 1.0000206
155,000 -315.2 0.999927l %38,000 +105.7 1.0000243
160,000 -307.3 0.9999292 335,000 +122.2 1.0000281
165,000 -299.7% 0,99993%11 340,000 +139,0 1.0000320
170,000 -291,0 0.9999330 345,000 +155.9 1.0000359




Transverse Mercator Projection for Maine (East)

Scale in Scale
X! units of expressed

(feet) 7th place as a

of logs ratio
350,000 +173.2 1.0000399
355,000 +190.7 1.0000439
360,000 +208.3% 1.0000480
365,000 +226.3 1.0000521
370,000 +244 .6 1.0000563
375,000 +263.1 1.0000606
80,000 +281.8 1.0000649
385,000 +300.7 1.0000692
290,000 +320.0 ~1.0000737
395,000 +339.4 1.0000781
400,000 +359.1 1.0000827
405, 000 +379.1 1.0000873
410,000 +399.3% ~ 1.0000919
415,000 +419.8 1.0000967
420,000 +440,5 1.0001014
425,000 +461. 4 1.0001062
430,000 +482.6 1.0001111
ﬁEB’OOO +504.1 1.0001161
0,000 +525.8 1,0001211
4u5 . 000 +547.7 1.0001261
450,000 +569.9 1.0001312
455,000 +592.3 1.0001364
460,000 +615.0 1.0001416
465,000 +638.0 1.0001469
470,000 +661.2 1.0001522
475,000 +684.6 1.0001576
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Transverse Mercator Projection for Maine (West)

Scale in Scale Scale in Scale
, unlits of expressed x! units of exopressed
X 7th place as a (feet) 7th place as a
(feet) of logs. ratio of logs. ratio
0 144,38 0.9999667 175,000 +7.1 1.0000016
, 000 -144, 7 0.9999667 H 180,000 +1E.s 1.0000036
10,000 -14b, 3 0.9999668 185,000 +24.9 1.0000057
15,000 -143.7 0.9999669 190, 000 +24.2 1.0000079
20,000 -142.% 0.9999671 195,000 +43.4 1.0000101
25, 000 -141.7 0.9999674 200,000 +53.6 1.0000123
30,000 -140.3 - 0.9999677 205,000 +63%.6 1.0000146
5, 000 -138.7 0.9999681 210,000 +73.9 1.0000170
0,000 -136.9 0,9999685 215,000 +8k.5 1.0000195
45,000 -134.3 0.9999690 220,000 +95.2 1.0000219
50,000 -132.4 0.9999695 225,000 +106.3 1.0000245
55,000 -129.3 0.9999701 230,000 +117.6 1.0000271
60,000 -126.9 0.9999708 225,000 +129.1 1, 0000297
65,000 -123.8 0.9999715 2o, 000 +140.9 1.0000324
70,000 -120.5 0.9999723 25,000 +152.9 1.0000352
75,000 -116.9 0.9999731 250,000 +165.2 1.0000380
80,000 -113.1 0.99997 255, 000 +177.7 1.0000409
85,000 -109.0 0.9999749 260,000 +190.5 1.0000439
90,000 -104.6 0.9999759 265,000 +203.5 1.0000469
95,000 -100.0 0.9999770 270,000 +216.7 1.0000499
100,000 -95.2 0.9999731 275,000 +230.3 1.000053%0
105,000 -90.1 0.9959793 h 280, 000 +20l 5 1. 0000562
110,800 -3h. .8 0.9999805 285,000 +258.0 1.0000594
115,000 -79.2 0.9999818 290,000 +272.3 1.0000627
120,000 ~73.4 0.999983%1 295, 000 4+286.8 1.0000660
125,000 -67.3 0.9999845 300, 000 +301.6 1.0000694
130,000 -61.0 0.99998690 %05, 000 +316.6 1,0000729
135,000 -5k b4 0.9999875 210,000 +331.8 1.0000764
140,000 -47.6 0.9999892 315,000 +347.3 1.0000800
145,000 -40.5 0.9999907 320,000 +363.1 1.0000836
150, 000 -33,2 0.9999924
155,000 -25.6 0.9999941
160,000 -17.8 0.9999959
165,000 -9.8 0.9999977
170,000 -1.5 0.9999997




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

For Lambert Projection
l&gﬂ as argument

Aagr C ' A c '
-ﬁ_ ( %{is g —g_‘ z ForIfJ.S ;

1 31 34
2 8 %2 32
g 13 5
5 1 35 43
6 1 36 ]
g 2 3 48
10 & 0 52
11 L 41 59
12 5 42 62
13 6 43 65
1k Vi Ll 68
15 8 45 71
16 9 L6 M
17 10 L7 7
18 11 - 48 1
19 13 L9 84
20 1% 50 88
21 15 51 91
S
ok 20 gl 102
25 22 55 106
26 24 56 110
27 26 57 114
28 27 58 118
29 29 59 122
30 32 - 60 126

A @' is the difference in
latitude in minutes
of the ends of the line.

For Lambert or

10,000
20 000
30 000
HO 000
50 000

60,000
O 000
O,y 1000

90 000

100 000

110,000
120,000
130, ooo
L 7

150,000

160,000
170 000
180 000
190 000
200 000

210,000
220 000

0 000
2 O 000
250 000

260,000
270 000
280 000
290 000
300 000

310,000
320 000
330, OOO
3#0 000
350 000

transverse Mercator

Projection
Ay or Ax

Corr'n
us

=
O\ o A FF WWWON MM =
W+ OO FOF wmogm OFHEIF Hom;ﬁ OOON\Ww MO O

=
|
(@

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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