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

Plane coordinates from geographic positions

x = x' + 500,000
x! = He OA" +abd

Az‘" 2
Yo *V (7100

Grid azimuth = geodetic azimuth - AX - second term

y tec

AX" =AX" sing +¢g
where
Yoy Hy V4 and a are based on the latitude
of the geographic pdsition, |

and
a b, c, and g are based on AA".



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 gsodetlc to grid
azimaths may be neglected for most work, However, for lines
five miles or more in length 1f the same degree of accuracy
is desired as is obtained by geographlc computations, thils
term should be evaluated and used.

(v ~ v1) (2x] + x3)
6 2 ]
(6 % sin1l ),

Geogranhic positions from plane coordinates

Second term =

P (x'/10,000)° +d = V ( AX'/100)% + ¢
y =y =-P (x'/10,000)° - 4
Obtain the latitude from the table of y,.
Use latitude to obtain H from the table.
X! = x = 500,000
approximate AA' = x!' & H,
Determine a from latitude and b from approximate DA

—

then

+1

AKH = (X'
JAVV &L

ab)H

1

Mx' - @

M 1s based on the y,and e on the x and y of the plane
coordinates,
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DEPARTMENT OF COMMERCE

U. S. COAST AND GEODETIC SURVEY
Form No. 743a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

" (CALCULATING MACHINE COMPUTATION)

STATE - 2oNe__hode Lsland

6

station  Draper, /932

X ' 563,817 08 I /66,563.60
¢ |— 50000000 P(rodoo) +d | — 86.08
X + (3,8]7.08 % [66,47752
P 2./1375 Approx. AX=X'+H _+839
d 0.00 AX=(XF ab) - H +839 .:'/67 _
H 76.048 &80 A + 0 /3 59./67
a I b ~0.862 l + 0.5%/ Central Meridian 7/ 30 00.000
$ Y1 32" o4gyg | r=cm-AN 717 /4" 00833
Station K’?CW, /943
X 466, 943.55 Y /14, 721.07
¢ |— 500 000.00 P(odoo) +d | — 2298
X ~ 33,05645 Y, [14, 698.09
P 2./0320 . Approx AN=X' = H - ‘f3’-/"
d 0.00 AA=(X+ ab) - H S433.730
H 76.214 44 AX -0 07 /3730
a l b -0.898 ] + 0.290 Central Meridian 7/ 30 00.000
¢ Y41° 23 53266 A=CM-AN] 7/° 37" 13730
Station
X Y
c |- P(r¥oo) +d4 | —
x' Y,
P Approx. AA=X'~H " ]
d AN=(X'+ ab) ~H
H O -’ ' )
a [ b Central Meridian
¢ - ' g A= CM.—AX ° - "
Station
X Y
c - | P(boo) +d | —
x' Y,
P o mewopr=xw| ]
d AN=(X'F ab) = H "
W AN ° ' '
a T b l Central Meridian
¢ v ' " A= G.M.—AX ° "

+. decrease

= ) .
When ab is m X' numerically



Constants for Rhode Island

Central Meridian
log R

Scale reduction
(Central Meridian)

log 1
2
6/@2 g

o
6/00 gin 1% ¢

71° 30' 00%¥000
"2701

1 : 160,000

4.580 8361 -20

9.8935 2612 -20

0.7857 x 10710




TRANSVERSE MERCATOR PROJECTION

RHODE ISLAND
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TRANSVERSE MERCATOR PROJECTION

RHODE ISLAND
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AN

0
100
200
300
Loo
500

600
700
800
900
1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

b

0.000
+0,068
+0.135
+Q0, 202
+0, 268
+0.333

296
+o ﬂg
+O ﬁlS

R

+0.685
+0.735
+0.782
+0. 826
+0, 867

+0.904
+0.93
+0.86g

+0.990
+1.010

TRANSVERSE MERCATCR PROJECTION

Ab

+0.068
+0.067
+0.06
+0,06
+0,065
+0.063

+0.062
+0. 060
+0,CH8
+0. 056
+0.053

+0.0K0
+0.0

+0, 0l
+0,. 041
+0,.037

+0,033
+0,02
+0,02
+0,020
+0.015

RHCDE ISLAND

0.000

0.000
-0,001
-0,002
-0.00
-0.00

-0.006
-0.008
~0.010
-0.012
-0.015

-0.018
-0.021
-0.02k4
-0.028
-0.032

-0.03
“0l038

-0.041
-0.045
-0.0l4g

7"

AN

2100
2200
2300
2koo
2500

2600
2700
2800
2900
3000

3100
3200
3300
30400
3500

3600
3700
3800
900
000

+1.02
+1.03
+1,038
+1.036
+1.028

+1.014
+0.992
+0,964
+0.930
+0.887

+0,837
+0.779
+O. 12

38

0. ./J5

+0, 462
+0. 361
+0.251
+0.130

0,000

Ab

+0.00
+0,00
-0.002
-0.008
-0.01k

-0.022
-0,028
-0.034
-0.043
-0.,050

-0.058
-0.0067
-0.074
-0.083
-0.093

-0.101
-0.110
-0.121
-0.130

-0.052
-0.055
-0.057
-0. 029
-0.0

-0,061
-0,062
-0.062
-0.06%
-0.062

~-0.061
-0.059
-0.056
-0.052
-0.Ch7y

-0.040
-0.032
-0,023
-0,012

0.000



TRANSVERSE MERCATOR PROJEGCTION
TABLE FOR g

A" = gin @ (AAM") + ¢

| iy
o 1000" 2000" 3000"  4ooo* 5000% 6000"
0*00 0%00 oro2 oro7 o117 o? 0"58
0 0 0.02 0.07 0.17 0.3 0.59
0.00 0.00 0.02 0.03 0.18 0.35 0.60
0 0 0.02 0,08 0.18 0.32 0.61
o} 0 0.02 0.08 0.18 0.3 0.62
0 0 0.02 0.08 0.19 0.37 0.63
0 0 0.02 0.08 0.19 0.37 0.64
0.00 0,00 0.02 0.08% 0.19 0.37  0.64
0 0 0.02 0.08 0.19 0.38 0.65
0 0 0.02 0.03 0.19 0,738 0.65
0 0 0.02 0,08 0.19 0.38 0.65
0 0 0.02 0.03 0.19 0.38 0.65
0.00 0.00 0.02 0.08 0.19 0.38 0.65
0 0 0.02 0,08 0.19 0.38 0.65
0 0 0.02 0,08 0.19 0.38 0.63
0 o} 0.02 0,08 0.19 0.37 0.5
0 0 0.02 0.08 0.19 0.37 0,64
0.00 0.00 0,02 0.08 0.19 0.32 0.63
o} 0 0.02 0.08 0.18 0.3 0.63
0 0 0.02 0.08 0.18 0.36 0.62
0 0 0.02 0.08 0.18 0.35 0.61
o} 0 0.02 0.08 0.18 0.35 0.60
0,00 0.00 0.02 0.07 0.17 0.34 0.59
) ) 0.02 0.07 0.17 0.33 0.58
0 0 0.02 0.07 o.1g 0.33 0.56
0 0 0.02 0.07 0.1 0.32 0.52
0.00 0.00 0.02 0.07 0.16 0.2l 0.5

g = [c (ein 1%) cosd 4 + ?] (aam)’
G

- A, C and F are position factors.



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

P(x'/10,000)2 + d = V(&¥100)2 + c

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

v P AP x! d

0 2.08005 2016 0 0.00
100,000 2.10021 2034 50,000 0.00
200,000 2.12055 2051 100,000 0.00
300,000 2.14106 2069 150,000 0.01
400,000 2.16175 200,000 0.00
220,000 0.00




TRANSVERSE MERCATOR PROJECTION

Rhode Island

A = Mx' - e

y M AM
0 0.008 5811 832
100,000 0.008 6643 839
200,000 0.008 7482 gle
300, 000 0.008 8328 g5k
koo, oo 0.008 9182
xl
100,000 | 0,0
200,000 | 0,1

13
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TRANSVERSE MERCATOR PROJECTICN FOR RHODE ISLAND

x! Scale in Scale ex- x! Scale in | Scele ex-
(feet) Junits of |[pressed (feet) units of | pressed
{th place {es a 7th placeg =s a
of logs ratio of logs ratio

0 - 27.1 0.9999938 {175,000 | +124.9 1.0000288

5,000 - 27.0 0.9999938 {1180, 000 +133.8 1.0000308

10,000 - 26.6 0.99999%29 [|185,000 | +142.8 1.00003%29

15,000 - 26.0 0.9999940 []190,000 | +152.1 1.0000%50

20,000 - 25.1 0.9999942 []195,000 | +161.7 1.0000372

25,000 - 24,0 0.9999945 [200,000 | +171.5 1.00003%95

30,000 - 22.6 0.9999948 |]205,000 | +181.5 1.0000418

5,000 - 21.0 0.9999952 |{210,200 | +191.9 1.0000442

0,000 - 19.2 0.9999956 [}215,000" | +202.4 1.0000466

45,000 - 17.0 0.9999961 !l220,000 | +213,2 1.0000491
50,000 - 14.7 0.9599966
55,000 - 12,1 0.9999972
60,00 - 9.2 0.9999979
65,000 - 6.1 0.9999986
70,000 - 2.8 0.9999994
75,000 + 0.8 1.00000062
80,000 + 4,7 1.0000011
85,000 + 8.8 1.0000020
90,000 + 13.1 1.0000030
95,000 + 17.7 1.0000041
100,000 + 22.5 1.0000052
105,000 + 27.6 1.0000064
110,000 + 33.0 1.0000076
115,000 + 38.6 1.0000089
120,000 + L 4 1.0000102
125,000 + 50.5 1.0000116
130,000 + 56.8 1.000017%1
135,000 + 63.4 1.00001546
140,000 + 70.2 1.-0000162
145,000 + 77.3 1.0000178
150,000 + 84.6 1.0000195
155,000 + 92.2 1.0000212
160, 00C +100.0 1.0000230
165,000 +108.1 1.00002049
170,000 +116. 4 1.0000268




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

For Lambert Projection - For Lambert or
transverse Mercator
AP' a8 argument Projectlion
ag! Corr'n  Ag! Corr'n Ay or Ax Corr'n
(Plus) (Plus) =L {Plus)
1 o} 31 34 10, 000 0
2 0 32 36 20, 000 0
E 0 3 Eg 0, 000 1
1 3 0, 000 2
5 1 35 L3 50, 000 2
6 1 36 4 60, 000 3
7 2 37 L& 70, 000 2
8 2 38 51 80, 000
9 E 9 53 90, 000 8
10 0 56 100, 000 10
11 4 ' 9 110, 000 11
12 2 4o 2 , 120, 000 14
13 EE 65 1130, 000 16
14 7 68 140, 000 19
15 8 4y 71 150,000 21
16 ) L6 T4 160, 000 o4
17 10 L7 77 170,000 27
18 11 Lg 81 180,000 31
19 1 49 gl 190,000 34
20 1 50 88 200, 000 38
21 15 51 91 210, 000 4o
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 . &0
30 32 0 126 300, 000 86
"A@' 18 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

*Scale ratio 1nterpolated 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.





