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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 becen 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,

Plagg_coogdinétes from geographic positions

x = x'+ 500,000

Xt = HAN tab
n 2
v = (ax
yOR YotV ("1'0’6) e

Grid azimuth = geodetlic azimuth - AX - second term

Ax" =AAM sin g + g
where

Yos Hy V, and a are based on the latitude

of the geographic position,

and
b, ¢, and g are based on AAM.



AA" = Central Meridian - A

and

zscc" 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 of accuracy

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

(YQ = yl) (le' + xz')

(6/622 sin 1")g

Geographic positions from plane coordinates

Second term =

P (x1/10,000)% +d =V ( AA"/100)2 + ¢
=y - P (x'/10,000)2 -

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

x' = x - 500,000

approximate AAM = x' : H.

Determine a from latitude and b from approximate JAW,®
then
A = (x' *ab) L H

A“ll = Mx! -« @

M is based on the y and e on the x and y of the plane
coordinates.
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Form Na. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State V’ﬁl lll_oﬂ_t _ Zone__—___

Central meridian 72 ° -30 00.000

Station towe//,1878-85] Irish, 943
¢ 43° 09’ 58.526| Y44° 22°'.228/0
A 72 29 3/4/8| Z3 (2 06978
arx=Centralmer.—x |+ 0° 00 28582 ~0° 42° 06.978
+ 28582 - 2526.978
(1A 0.082 638.562
74.1/0 975 72.635503
v [.229 237 1.231 546
I -0726] +0.017 | -0.263 | +/098 [ i
*= HAAza:ab +21//823 - [83,54%48.03
v (%) + 0.10 786.3/
Tabular ¥ 242 81/6.52 682 686.37
z 502,/18.23 | 3/6,45/.917
v 2428/6.62 | 68347268
da" + /915‘5 -/, 767 23
Aa + 0° 00’ 19.6 -0 29 272
Geod. Az. to Az Mk. | /08 24 585 1280 [S5 394
Grid Az. to Az Mk. | /08 24 39 280 45 07
z=2'+500,000
V\? H and V=Tab. H and Tab. V.
y=Tab. y+V( When abis ’decrease

Aal'= AN 8ing + ¢
.Grid Az. =Geod. Az. — A

H-AX numerically.

+ 1lncrease

¢ increases AX’'- sin ¢ numerically.
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GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — ZONE VCI"MO'?ZL

Station

Stowel/, 1878 -85

When ab is m

d o i
+, decrease . numerically

X $02,/18.23 ' Y 242, 8/6.62
¢ |- 500 00000 P(rodee) +4d | — 0./0
X t 2,1/823 Y 242,8/6.52
P 2.23754 Approx AA=X' < H +29
d 0.00 AN=(X"F ab) - H +28 582
H 74./10 975 AN + 0 00 28582
a ] b ~0.726 +0.0/7 Central Meridian 72 30 00,000 |
¢ 43 09 581526 | A=CM-AN 72" 29" 3748
station I rish, 1943
X 3/6,451.97 Y 3 68
¢ |- 500,000 00 P(rdbo) +d |— 786.30
X -~ /83,548.03 Yo 682,686.38
P 2.33389 Approx. AN=X'+ H ~2.%527
d +0,02 AN=(XF ab) - H -2,526.978
H 72.635 S50, AX -0 Y43 06.978 |
a [ b -0.263 +1098 Central Meridian | 72 30  00.000 |
¢ Y44 22° 227810 A=CM-ON 73° /2" 06978 |
Station
X Y
¢ [= ] P(woo) +4d | —
x' Y,
P Approx AN=X'+H .
d AN=(X'F ab) = H T
H AN ) ' "
a Lb Central Meridian
¢ ° " A= C.M.—A\ ° Y "
Station
X Y
G — P(rdooy +4d |[—
x' Y,
P Ppprox AN=X'+H '
d AN=(X'F ab) <+ H !
H AN ) ’ "
a l b " lcentral Meridian
é v " A="C.M.—AX ¢ "
t‘“ ===-=======-======—=—-A




Constants for Vermont

Central Meridian
log R

Scale reduction
(Central Meridian)

2
6 5 g
log'<i_$L______ ‘>
2
6/2, sin 1%/ ¢

1
° >
[}
6/00 sin 1 £

72° 30' 00Y000
-155.1

1l : 28,000

4,580 6308 -20

9.895 0559 =20

0.7853 x 10~*°
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n

AN

0
100
200
Zgo

0
500

600
700
&00
900
1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

2100
2200

e

2500

b

0.000
+0,060
+0.119
+0,178
+0.23
+0,29

+0, 353
+0.410
+0,465
+0.519
+0,572

+0,623
+0,.673
+0.720
+0.766
+0, 810

+0, 851
+0,890
+0.927
+0,960
+0,991

+1.018
+1,.04
+1,06
+1.081
+1.095

TRANSVERSE MERCAT(R PROJECTION

F= 7,00 x 10733

VERMONT

c

0.000
0.000
-0.001
-0,002
-0.003

-0,007
-00 010
-0.014

-0,027
-0.032
-0,.038
-0.043
-0,0l9

Zo: o8

-0,067

-0.073
-0.079

-0.091
-0.096
-0.101
-0.106

AN

2600
2700
2800
2900
3000

3100
3500
3400
3500

3600
3700
3800

300

43100
k200
4300
4Loo
4500

4600
700
4800
k900

5000

”"

+1.105
+1.111
+1.113
+1.110
+1.103

+1.091
+1,074
+1,053
+1,026
+0,994

+0.956
+0.91
+0,86
+0.809
+0,7U48

+0,678
+0, 602
+0,820
+0.0430
+0,334

+0,228
+0.117

0.000
-0,118
-0, 240

4b

+0,006
+0,002
-0.003%
-0,012

-0,021
-0.027
-0,038

-0.043

" -0.0U5

-0.02;

-=0.,0

-0.070

-0.076
-0.090
-0.056
-0.106

-0.117
-0.122

13

-0,116
-0.121
-Oo 125

-0.,133%
-0.13
-0.13
-0.135
-0.133

-0.131
-0.128
-0.12h
-0.120

-0.109

-0,091
01078

~0,063

-0,045

0,000
+0,026
+0.053



TRANSVERSE MERCATOR PROJECTION
TABLE FOR g

AX " = gin @ (AAY) + g

Lati- LAY
tude
oM 1000" 2000" 3000 Looo 5000M 6000"

2lo 0Y00 000 oro2 ooy o7 093 ots8g
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
o7 0 0 0.02 0.08 0.18 0.32 0,61
28 0 0 0.02 0.08 0.18 0.3 0.62
29 0 0 0.02 0,08 0.19 0.37 0.63
30 0 0 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 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
3 ) 0 0.02 0.02 0.19 0,38 0.65
35 0 o] 0.02 0.08 0.19 0.38 0.65
369 0. 00 0,00 0.02 0.08 0.19 0.38 0.65
37 0 o] 0.02 0.08 0.19 0.38 0.65
38 0 0 0,02 0,08 0.19 0,38 0.62
9 0 0 0,02 0,08 0.19 0.37 0.6
0 0 o] 0.02 0.0% 0.19 0.37 0,64
Ly 0.00 0.00 0.02 0.08 0.19 o.}Z 0.63
ko 0 o} 0.02 0.08 0.18 0.3 0.63
Iy 0 0 0.02 0.08 0.18 0.36 0.62
4 o) 0 0.02 0,08 0.18 0.35 0.61
Ls 0 0 0.02 0,08 0.18 0.35 0.60
lgo 0.00 0.00 0.02 0.07 0.17 0.34 0.59
47 0 0 0.02 0.07 0.17 0.33 0.58
ug o] 0 0.02 0,07 o.1g 0.33 0.56
4o 0 0 0.02 0.07 0.1 0.32 0.52
50 0.00 0.00 0.02 0.07 0.16 0.31 0.5

3

g = [C (slni;) cos’ @ 4 F] (a2’
2A

A, C and F are position factors.



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

P(x'/10,000)2 + d = V(a¥100)2 + ¢

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

v P AP x! d

0 2.18601 2108 0 0.00
100,000 2.20709 2126 50,000 0.00
200,000 2.22835 2146 100,000 0.01
300,000 2.24981 2164 150,000 0.02
400,000 2.27145 2184 200,000 0.02
500,000 2.,29329 2204 250,000 0.01
600,000 2.31533 2224 300,000 0.03
700,000 2.,33757 2245 550,000 0.09
800,000 2.36002 2267
900,000 2.38269 2288

1,000,000 2.40557
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TRANSVERSE MERCATOR PROJECTION

Vermont
Al = Mx! e
y M AM
o) 0.009 0185 870
100,000 0.009 10k5 877
200, 000 0.009 1932 835
00, 000 0.009 2817 893
00, 000 0.009 3710 901
00, 000 0.009 4611 910
00, 000 0.009 2 21 918
700, 000 0.009 6439 926
800, 000 0.009 7365 9
900, 000 0.009 8300 9
1,000, 000 0.009 9244
e
xl
¥y 100,000 | 200,000 | 300,000
0 0.0 0.1 0.3
500, 000 0.0 0.1 0.3
1,000,000 0.0 0.1 0.4




Transverse

Mercator Projection for Vermont

xf Scale in | Soale ex- x! Scale in | Scale ex—
(feet) | units of | pressed (feet) |units of | pressed
7th place| as a 7th place| as a
of logs ratio of lcs ratio
01 ~155.1 0. 9999643 175,000 | - 3.2 0.9999993
5,000 —153 .C 0. 999964ﬁ 180 000 | + 5.6 1.000001
10,000 | -154,6 0.39996 185 000 | + 1k4.7 1.000003
15,000 | -154,0 0. 9999645 190,000 | + 24.0 1.0000055
20,000 | ~153.1 0.9999647 195.000 + 33,5 1.0000077
25,000 | =152, O, 9999650 200,000 | + 43.3 1.0000100
30,000 | =150.6 0.9999653 || 205,000 | + 53.3 1.000012
ﬁg ,000 | =149,0 0.9999657 210,000 | + 63.6 1.000014
. 000 | -147.2 0.9999661 || 215,000 | + 7.2 1.0000171
45 000 | -145.0 0.9999666 || 220,000 | + 85.0 1.0000196
50,000 | ~1k42,7 0.9999671 {| 225,000 { + 96.0 1.0000221
55,000 | =140,1 0.999967 230 000 | +107.3 -| 1.00002&
60 000 -131.2 0.999968 235,000 | +118.8 1.000027
65 000 | =134,1 0.9999691 || 240,000 | +130.6 1.0000301
70,000 | -1%20.8 0.9999699 °45 000 | +1h2.6 1.0000328
75,000 | =127.2 0.9999707 |} 250,000 +15u.z 1. 0000357
so 000 | ~123.3 0.9999716 || 255,000 | +167. 1.000038&
85 000 | -119.2 0.9999726 260 000 | +180.2 .oooo
90,000 | -114.9 0.9999 25 205 000 | +193.2 1.000044
95,000 -110.3 0.9999746 || 270,000 | +206.5 | 1. 0000475
100,000 | =105.5 0.9999757 {{ 275,000 | +220.0 1.0000507
105,000 | -100.4 0.9999769 || 280,000 +2E;.8 1.0000538
110,000 { - 95.1 0.9999781 285 000 | +247.8 1.0000571
115,000 | - 89.5 0.9999794 |f 290,000 | +262.0 1.0000603
120,000 | - 83.7 0.9999807 295,000 +276.5 1.0000637
125,000 { = 77.6 0.9999821 {{ 300,000 { +291.3 1.0000671
130,000 | - 71.3 0.5399836 || 305,000 { +306.3 1.0000705
135,000 | - 64.7 0.9999851 || 310,000 | +321.6 1.000074L
140,000 | - 57.9 0.9999867 || 315,000 | +337.1 1.0000776
145 000 | -~ 50.8 0.9999833 || 320,000 | +352.8 1.0000812
150,000 | - 43.5 0.9999920 || 325,000 | +368., 8 1..0000849
155,000 { - "35.9 0.9999917 {{ 330,000 zg 1.0000887
160 000 | - 28.1 0.999993 ﬁg ,000 | + 1.0000925
165 000 | - 20.1 0.999995 340,000 +U18 L 1.00009€3
170,000 { = 11.8 0.9999973 45 000 | +435, 1.,0001003
350 000 | +452,6 1,0001042
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CORRECTIONS TO NATURAL SCALE RATIOS*
(in unite of the 7th decimal place)

For Lambert Projection For Lambert or
transverse Mercator
o' a 8 argument Projection
AQ! Corr'n AP Corr'n Ay or A4x Corr'n
b ue A (Plus) =L - (FTus)
1 (o] 31 34 10,000 0
2 0 32 36 20,000 )
a 0 3 Eg Eg,ooo 1
1 3 , 000 2
5 1 35 43 50, 000 2
6 1 36 4o 60, 000 3
1 2 37 kg 70, 000 2
8 2 38 51 80, 000
9 E Eg 5 90,000 8
10 5 100, 000 10
11 4 4 9 110, 000 11
12 2 42 2 120, 000 14
13 ﬁz 65 130,000 16
14 7 68 140, 000 © 19
15 8 Ig 71 150, 000 2a
16 9 46 74 160, 000 24
17 10 47 77 170, 000 27
18 11 ug. 81 180,000 31
19 1 4o 8y 190, 000 34
20 1 50 &8 200, 000 38
21 15 51 91 210, 000 ¥}
22 17 52 95 220, 000 46
2 19 5 98 230, 000 50
2 20 5 102 2lo, 000 55
25 22 55 106 250, 000 59
26 24 56 110 260, 000 64
27 26 57 114 270,000 6
28 27 58 118 280, 000 7
29 29 9 122 290, 000 80
30 32 0 126 300, 000 86
4¢! 1g the difference in 310,000 91
latitude in minutes 320, 000 97
of the ends of the line. 338'000 103
340, 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 ls &
true mean value accurate to within one in the seventh
decimal place, .
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