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Foreword 

The plane coordinate system used i n  th i s  State  is based 
on the transverse Mercator projection using a reduced scale 
for the central  meridian of the zone, 
publication a re  t o  be used for  the conversion of geographic 
positions t o  plane coordinates or plane coordinates t o  geo- 
graphic positions, 
l i s ted  with the tables. 

The tables in  this 

The constants of the projection are 

The methods of computation have been designed fo r  
machine calculation, 
are given I n  .this publication, 

A l l  of the functions that a re  required 

The formulas and sample cornputations which follow show 
the  general methods f o r  computing e i ther  type of coordlnates, 

Plane coordinates from geographic positions 

X = x' +5oo,OOo 
= €I* + a b - X' 

Grid azimuth = geodetic azimuth = DOC = second term 

~a tt =n;tt' sin B + g 

where 

yo, H, V, and p are based on the la t i tude  

of the geographic position, 

and 
b, c, and g are  based on A x f .  
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ax1 = Central Meridian - 
and 

n m  I t  is the convergence of the meridian 
a t  the s ta t ion  wi th  respect t o  the 
Central Meridian. 

The second term for the reduction of gaodetic t o  grid 
azimuths may be neglected f o r  most work. Harever, for  lines 
five miles or more i n  length i f  the same degree of accuracy 
i s  desired as I s  obtained by geographic computations, tUs 
term shauld be evaluated and used, 

(Y2 - Yl) ex; + xi) Second term = c- 

(6 Po* s i n  lqg 

Geonraphic Positions from plane coordinates 

P (~,/l0,000)~ + d = V ( nx1/100)2 + c, 

= y - P (~';/10,000)~ - d 

Obtain the l a t i t ude  from the table  of yo. 

Use l a t i tude  t o  obtain H from the  table. 

x' = x - ~00,000 
approximate AXt = x' $ H, 

Determine p from la t i tude  and 4 from approximate 

then 

M is based on the y,and e on the x and y of the plane 
coordinates. 
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u. s. corrr UD ceoamc WRrn 

F o m  Nn. 744b 

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

state Rh ode &Imd Zone 4 Centralmeridian 7/ O 30' 00."000 

I I I I I 

I 70.420 
H 76.048 680 
V 1.222 636 

a I b -0.862 I +O.SY/ 
+63.8/7 -08 

86.09 

i 556.49 
A a  + oo 09' /&3 

Gd.Az.tQAZ.Ildk. 4l 37 I 0.7 
G r i d A Z t O k M k .  41 27 54 

Y-Tab. y+ Y($)' +c - 

18.812 I I I 

-0.898 I +0.2%) I I I 
-33.056.4.5 

3411 48 58 I I I 

ti and V=Tab. Hand Tab. V. 
When ab is?::= H-A x numerically. 
g increases AX'. sin + numerically. 
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GEODETIC POSITIONS =OM TRANSVERSE MERCATOR COORDINATES 
(UL4XJtAT!NC MACHLYE C O M W T A T I 0 . W  

~ ~~ 

C 
x' 
P 
d 

H 
a I b  

STATE - ZONE Rhode I ' Id  

- P(&f+ d - 
ye 

Appmx.Ah=X'+ H 
Ah=(X'i ab) + H 

Oh 

I n  

11 

0 I I 1  

I Central Meridian 

Station 
X I '  II Y I I 

Station 

When a b  is +; ~ ~ ~ ; ~ ~ ~ f  X' numerically 



Conatante for  Rhode I6land 

Central Meridian 

l o g  R 

Scale reduction 
(Central Meridian) 

710 308 ooiooo 

-27.1 

1 : 160,000 

9.g95 2612 -20 

0.7857 x 



Yo AYo per 
feet second Lat. 

I_- 

A V P ~ ~  I a 
second second H 

4 1  3 0  
4 1  3 1  
4 1  3 2  
4 1  3 3  
4 1  3 4  

1 5 1  8 1  . b 9  

1 6 3  9 1 5 2 . 5 0  
1 7 0  0 3 5 . 4 4  
1 7 6  1 0 8 . 3 9  

1 5 7  e t r 8 . 5 9  

4 1  3 5  
4 1  3 6  
4 1  3 7  
4 1  3 8  
4 1  3 9  

4 1  4 0  

4 1  4 3  
4 1  4 4  

4 1  4 1  
4 1  4 2  

4 1  4 5  
4 1  4 6  
4 1  4 7  
4 1  4 8  
4 1  4 9  

1 8 2  1 8 1 . 3 6  
1 8 8  2 5 4 . 3 5  
1 9 4  3 2 7 . 3 6  
2 0 0  4 0 0 . 3 8  
2 0 6  4 7 3 . 4 2  

2 1 2  5 4 6 . 4 8  

2 3 0  7 6 5 . 7 7  
2 3 6  8 3 8 . 9 0  

2 4 2  9 1 3 . 0 5  
2 4 8  9 8 5 . 2 2  
2 5 5  0 5 8  4 0  
2 6 1  1 3 1 3 6 1  
2 6 7  2 0 4 . 8 3  

2 1 8  6 1 9 . 5 6  
2 2 4  6 9 2 . 6 6  

4 1  5 0  
4 1  5 1  
4 1  5 2  
4 1  5 3  
4 1  5 4  

2 7 3  2 7 8 . 0 7  
2 7 9  3 5 1 . 3 2  
2 8 5  4 2 4 . 6 0  
2 9 1  4 9 7 . 8 9  
2 9 7  5 7 1 . 2 0  

4 1  5 5  
4 1  5 6  
4 1  5 7  
4 1  5 8  
4 1  5 9  

4 2  0 0  

3 0 3  6 4 4 . 5 3  
3 0 9  7 1 7 . 8 8  
3 1 5  7 9 1 . 2 4  
3 2 1  8 6 4 . 6 2  
3 2 7  9 3 8 . 0 2  

3 3 4  0 1 1 . 4 4  

TRANSVERSE MERCATOR PROJECTION 
RHODE ISLAND 

4 1  0 5  
4 1  U 6  
4 1  U 7  
4 1  U 8  
4 1  0 9  

0 . 0 0  
6 0 i 2 . 4 5  

1 2  1 4 4 . 9 2  
1 8  2 1 7 . 4 1  
2 4  2 8 9 . 9 2  

1 0 1 . 2 0 7  5 0  
1 0 1 . 2 0 7  8 3  

7 6 . 5 8 1  5 7 2  3 2 3 . 5 3  
7 6 . 5 6 2  2 2 0  3 2 2 . 6 5  
7 6 . 5 4 2  8 6 1  3 8 2 . 7 6  
7 6 . 5 2 3  4 9 5  3 2 2 . 8 6  
7 6 . 5 0 4  1 2 3  3 2 2 . 9 8  

1 . 2 2 0  0 8 4  
1 . 2 2 0  1 8 3  
1 , 2 2 0  2 8 1  
1 . 2 2 0  3 7 9  
1 . 2 2 0  4 7 7  

1 . 6 5  
1 . 6 3  
1 . 6 3  
1 . 6 3  
1 . 6 1  

- . 9 7 9  -. 9 7 4  
- . 9 7 0  - . 9 6 6  - . 9 6 1  

1 0 1 . 2 0 8  1 7  
1 0 1 . 2 0 8  5 0  
1 0 1 . 2 0 8  83 

4 1  1 0  
4 1  1 1  
4 1  1 2  
4 1  1 3  
4 1  1 4  

3 0  3 6 2 . 4 5  
3 6  4 3 4 . 9 9  
4 2  5 0 7 . 5 . 5  
4 8  5 6 0 . 1 3  
5 4  6 5 2 . 7 2  

1 0 1 . 2 0 9  0 0  
1 0 1 . 2 0 9  3 3  

1 0 1 . 2 0 9  8 3  
1 0 1 . 2 1 0  3 3  

1 0 1 . 2 0 9  6 7  

7 6 . 4 8 4  7 4 4  3 2 3 . 0 8  
7 6 . 4 6 5  3 5 9  3 2 3 . 2 0  

7 6 . 4 2 6  5 6 9  3 2 3 . 4 1  
7 6 . 4 0 7  1 6 4  3 2 3 . 5 1  

7 6 . 4 4 5  9 6 7  3 2 3 . 3 0  

1 . 2 2 0  5 7 4  
1 . 2 2 0  6 7 0  
1 . 2 2 0  7 6 7  
1 . 2 2 0  8 6 2  
1 . 2 2 0  9 5 7  

1 . 6 0  
1 . 6 1  
1 . 5 8  
1 . 5 8  
1 . 5 8  

-. 9 5 7  -. 9 5 3  
- . 9 4 9  
- . 9 4 4  -.  9 4 0  

4 1  1 5  
4 1  1 6  
4 1  1 7  
4 1  1 8  
4 1  1 9  

6 0  7 2 5 . 3 4  
6 6  7 9 7 . 9 7  
7 2  8 7 0 . 6 2  
7 8  9 4 3 . 2 9  
8 5  0 1 5 . 9 ' 1  

1 0 1 . 2 1 0  5 0  
1 0 1 . 2 1 0  8 3  
1 0 1 . 2 1 1  1 7  
1 0 1 , 2 1 1  3 3  
1 0 1 . 2 1 1  6 7  

7 6 . 3 8 7  7 5 3  3 2 3 . 6 3  
7 6 . 3 6 8  3 3 5  3 2 3 . 7 3  
7 6 . 3 4 8  9 1 1  3 8 3 . 8 5  
7 6 . 3 2 9  4 8 0  3 2 3 . 9 5  
7 6 . 3 1 0  0 4 3  3 2 4 . 0 6  

1 . 2 2 1  0 5 2  
1 . 2 2 1  1 4 7  

1 . 5 8  
1 . 5 6  
1 . 5 5  
1 . 5 5  
1 . 5 5  

- , 9 3 6  -. 9 3 2  -. 9 2 8  -. 9 2 3  - . 9 1 9  

1 . 2 2 1  8 4 2  
1 . 2 2 1  3 3 4  
1 . 2 2 1  4 2 7  

4 1  2 0  
4 1  2 1  
4 1  2 2  
4 1  2 3  
4 1  2 4  

9 1  U88.67 
9 7  1 6 1 . 3 9  

1 0 3  2 3 4 . 1 3  
1 0 9  3 0 6 . 8 9  
1 1 5  3 7 9 . 6 6  

1 0 1 . 2 1 2  0 0  
1 0 1 . 2 1 2  3 3  
1 0 1 . 2 1 2  6 7  
1 0 1 . 2 1 2  8 3  
1 0 1 . 2 1 3  3 3  

7 6 . 2 9 0  5 9 9  3 2 4 . 1 6  
7 6 . 2 7 1  1 4 9  3 2 4 . 2 8  
7 6 . 2 5 1  6 9 2  3 2 4 . 3 8  
7 6 . 2 3 2  2 2 9  3 2 4 . 5 0  
7 6 . 2 1 3  7 5 9  3 2 4 . 6 0  

1 . 2 2 1  5 2 0  
1 . 2 2 1  6 1 2  
1 . 2 2 1  7 0 4  
1 . 2 2 1  7 9 5  
1 . 2 2 1  8 8 6  

1 . 5 3  
1 . 5 3  
1 . 5 1  
1 . 5 1  
1 . 5 1  

- .  9 1 5  -. 9 1 1  - . 9 0 6  - .  9 0 2  
- . e 9 8  

4 1  2 5  
4 1  2 6  
4 1  2 7  

4 1  2 9  
. 4 1  2 8  

1 2 1  4 5 2 . 4 6  
1 2 7  5 2 5 . 2 7  
1 3 3  5 9 8 . 1 0  
1 3 9  6 7 0 . 9 4  
1 4 5  7 4 3 . 8 0  

1 0 1 . 2 3 3  5 0  
1 0 1 . 2 1 3  8 3  
1 0 1 . 2 1 4  0 0  
1 0 1 . 2 1 4  3 3  
1 0 1 . 2 1 4  8 3  

7 6 . 1 9 3  2 8 3  3 2 4 . 7 1  
7 6 . 1 7 3  8 0 0  3 2 4 . 8 1  
7 6 . 1 5 4  3 1 1  3 2 4 . 9 3  
7 6 . 1 3 4  8 1 5  3 2 5 . 0 3  
7 6 . 1 1 5  3 1 3  3 2 5 . 1 5  

1 . 2 2 1  9 5 7  
1 . 2 2 2  0 6 7  
1 . 2 2 2  1 5 7  
1 . 2 2 2  2 4 6  
1 . 2 2 2  3 3 5  

1 . 5 0  
1 . 5 0  
1 . 4 8  
1 . 4 8  
1 . 4 8  

-. 8 9 4  -. 8 8 9  -. 8 8 5  -. 8 8 1  
- . e 7 6  

1 0 1 . 2 1 5  0 0  7 6 . 0 9 5  8 0 4  3 2 5 . 2 5  
7 6 . 0 7 6  2 8 9  3 2 5 . 3 6  
7 6 . 0 5 6  7 6 7  3 2 5 . 4 6  
7 6 . 0 3 7  2 3 9  3 2 5 . 5 8  
7 6 . 0 1 7  7 0 4  3 2 5 . 6 8  

1 . 2 2 2  4 2 4  1 . 4 6  
1 . 2 2 2  5 1 2  1 . 4 6  
1 . 2 2 2  6 0 0  1 . 4 5  
1 . 8 2 2  6 8 7  1 . 4 5  
1 . 2 3 2  7 7 4  1 . 4 5  

-. 8 7 2  - .  8 6 8  -. 8 6 4  
- . e 5 9  - .  8 5 5  

1 0 1 . 2 1 5  1 7  
1 0 1 . 2 2 5  6 7  
1 0 1 , 2 1 5  8 3  
1 0 1 . 2 1 6  17 

1 0 1 , 2 1 6  5 0  
1 0 1 . 2 1 6  8 3  
1 0 1 . 2 1 7  0 0  
1 0 1 . 2 1 7  3 3  
1 0 1 . 2 1 7  6 7  

7 5 . 9 9 8  1 6 3  3 2 5 . 8 0  1 . 2 2 2  8 6 1  1 . 4 3  -.  8 5 1  
- . e 4 7  -. 8 4 3  -. 8 3 8  - .  8 3 4  

7 5 . 9 7 8  6 1 5  3 2 5 . 8 8  
7 5 . 9 5 9  0 6 2  3 2 6 . 0 1  
7 5 . 9 3 9  5 0 1  326.11 

i . 2 2 2  9 4 7  1 . 4 3  
1 . 2 2 3  0 3 3  1 . 4 1  
1 . 2 2 3  1 1 8  1 . 4 1  
1 . 2 2 3  2 0 3  1 . 4 1  

. ~ _ _ -  
7 5 . 9 1 9  1954 3 2 6 . 2 1  

1 0 1 . 2 1 8  0 0  
1 0 1 . 2 1 8  3 3  
1 0 1 . 2 1 8  5 0  
1 0 1 . 2 1 8  8 3  
1 0 1 . 2 1 9  1 7  

7 5 . 9 0 0  3 6 1  3 2 6 . 3 3  
7 5 . 8 8 0  7 8 1  3 2 6 . 4 3  
7 5 . 8 6 1  1 9 5  3 2 6 . 5 5  
7 5 . 8 4 1  6 0 2  3 2 6 . 6 5  
7 5 . 8 2 2  003 3 2 6 . 7 5  

1 . 2 2 3  2 8 0  1 . 4 0  
1 . 2 2 3  3 7 3  1 . 4 0  
1 . 2 2 3  4 5 6  1 . 3 8  
1 . 2 2 3  5 3 9  1 . 3 8  
1 . 2 2 3  6 2 2  1 . 3 8  

-. 8 3 0  -. 8 2 6  - .  8 2 2  -. 8 1 7  - .  8 1 3  
1 0 1 . 2 1 9  5 0  
1 0 1 . 2 1 9  6 7  

7 5 . 8 0 2  3 9 8  3 2 6 . 8 6  
7 5 . 7 8 2  7 8 6  3 2 6 . 9 6  
7 5 . 7 6 3  1 6 8  3 2 7 . 0 8  
7 5 . 7 4 3  5 4 3  3 2 7 . 1 8  
7 5 . 7 2 3  9 1 2  3 2 7 . 3 0  

1 . 2 2 3  7 0 5  1 . 3 6  
1 . 2 2 3  7 8 7  1 . 3 6  
1 . 2 2 3  8 6 9  1 . 3 5  

1 . 2 2 4  0 3 1  1 . 3 5  
1 . 2 2 3  9 5 0  1 . 3 5  

- .  8 0 9  - .  8 0 5  -. 8 0 1  
- . 7 9 6  - . 7 9 8  

1 0 1 . 2 2 0  1 7  
1 0 1 . 2 2 0  3 3  
i o i . 2 a o  6 7  

1 0 1 . 2 2 0  8 3  
1 0 1 . 2 2 1  3 3  
1 0 1 . 2 2 1  5 0  
1 0 1 . 2 2 1  8 3  
1 0 1 . 2 2 2  1 7  

7 5 . 7 0 4  2 7 4  3 2 7 . 4 0  
7 5 . 6 8 4  6 3 0  3 2 7 . 5 0  
7 5 . 6 6 4  9 8 0  3 2 7 . . 6 1  
7 5 . 6 4 5  3 2 3  3 2 7 . 7 3  
7 5 . 6 2 5  6 5 9  3 2 7 . 8 1  

7 5 . 6 6 5  9 9 0  3 2 7 . 9 5  
7 5 . 5 8 6  3 1 3  3 2 8 . 0 3  
7 5 . 5 6 6  6 3 1 7  3 2 8 . 1 5  
7 5 . 5 4 6  9 4 2  3 2 8 . 2 6  
7 5 . 5 2 7  2 4 6  3 2 8 . 3 6  

1 . 2 2 4  1 1 8  1 . 3 3  
1 . 2 2 4  1 9 2  1 . 3 3  
1 . 2 2 4  2 7 2  1 - 3 3  
1 . 2 2 4  3 5 2  1 . 3 1  
1 . 2 2 4  4 3 1  1 . 3 0  

- . 7 8 8  
- . 7 8 4  -. 7 8 0  
- . 7 7 5  - , 7 7 1  

1 0 1 . 2 2 2  5 0  1 . 2 2 4  5 0 9  1 . 3 0  
1 . 2 2 4  5 8 7  1 . 3 0  
1 . 2 2 4  6 6 5  1 . 3 0  
1 . 2 2 4  7 4 3  1 . 2 6  
1 . 2 2 4  8 1 9  1 . 2 8  

- . 7  6 7  
-.763 
- . 7 5 9  - .  7 5 4  - . 7 5 0  

- . ' I 4 6  

1 0 1 . 2 2 2  6 7  
1 0 1 , 2 2 3  0 0  
1 0 1 . 8 2 5  33 
1 0 1 . 2 2 3  6 7  

7 5 . 5 0 7  5 4 4  1 . 2 2 4  8 9 6  
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TRANSVERSE MERCATOR PROJECTION 

RHODE ISLAND 

0 
100 
200 zoooo 
500 
600 
700 
800 
900 

1000 

1100 
1200 

1 lZoo 00 
1500 
1600 
1700 
1800 
1900 
2000 

b 

0,000 
+0.068 
+o. 135 
+o. 202 
+o. 268 
+o. 333 

+O. 

+O. 32 

+o. 6e5 
+o. 735 
+o. 762 
+o. 626 
+o.a67 

+OD $92 

+o. 276 
+o. 518 

+O,ggO 
+l. 010 

Ab 0 A$ b 

+0.068 0.000 
+0.067 0.000 2100 +lo02 

-0.001 2200 + L O 3  
2 o +1.036 

+0.063 +OD 065 -0.00 -O*OOZ 2500 +1.026 

+o. 060 -0.008 2700 +o.gg2 
+o. c5s -o.oio 2800 +o.g64 
+o. 056 -0.012 2900 +o.g'jo 
+0.053 -0.015 3000 +o.a87 

-0.018 3100 +O.g37 
3200 +0.77g 
3 00 +o. 1 2  +o. 0 
3 00 +o. 38 

+ornod -0.024 
+O. 041 -0.028 
+o. 037 -0.032 3500 +0.555 
+OD 033 -0,035 3600 +0.462 

3700 +0.361 
+0.02 +Oe0? -0.0 -o*@tg 1 p o o  +0.251 

goo +0.130 
+0.015 -0 .N9 

2 
2 00 +l.O38 zo 2: :ti -0.002 

+o. 062 -0.006 2600 +1.014 

+Om -0.021 z i 

zoo0 0.000 
+O. 020 -0.*045 

Ab 

+ O . O T  +O.@O 
-0.002 
-0 . @08 
-0.014 
-0.022 

-0,050 

-o.028 -0.0 7 
to. 074 
-0.083 
-0.093 

-0.101 
-0.110 
-0.121 
-0.130 

0 

-0.052 
-0.055 
-0, 057 
-0.0 -O*c%g 0 

-0.061 
-0.062 
-0.062 
-0.062 

-0.061 
-0 . 059 
-0.056 

-0.063 

-OD% -0. 

-0.O4O 
-0.032 
-0.023 
-0.012 
o.cIo0 
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c 

Lati- 
tude 

TRANSVE3SE MERCATOR PROJECTION 

hX 

0" 1000" 20OOfl jOOO# 4000" 5000~ 6000~ 

TABLE FOR g 

or00 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

D. 00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 

0.00 

O?OO 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 

0.00 

or02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0 r 07. 
0. 07 

0.08 
0. 08 
0.08 
0. 08 
0.08 

0.08 
0.08 
0.08 
0. oe: 
0.06 

0.08 
0.08 
0.08 
0.08 
0.08 

0. 08 
0.08 
0. os 
0.08 
0. 08 

0.07 

0.07 

0.07 

0.07 

0.07 

or17 
0.17 

0.18 
0.18 
0.18 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.19 

0.19 
0. L9 
0.19 

0.19 

0.19 
0.18 
0.18 
0.18 
0.18 

0.17 

0.1 
0.16 

0.19 

:::a 

or 3$ 
0.3 

0.3 
0.37 
0.37 

0.37 
0.36 
0.38 

- 0.38 
0.38 

0.38 
0.38 
0.38 
0.37 
0.37 

0. 3 
0.36 
0.35 
0.35 
0.3k 
0.33 
0. 33 
0.32 
0. ?l 

0.3;6 

o? 58 
0.59 

0.60 
0.61 
0.62 
0.6;: 
0.6 

0.64 
0.65 
0.65 
0.65 
0.65 

0.65 
0.65 
0.62 

0.63 
0.63 
0.62 
0.61 
0.60 

0.59 
0.58 

0.6 
0.64 

A, C and F are posit ion faotors. 
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Y C O R R E C T I O N  F O R  COMPUTATION OF GEOGRAPHIC 
P O S I T I O N S  FROM PLANE C O O R D I N A T E S  

TRANSVERSE m C A T O R  P R O J E C T I O N ,  RHODE I S L A N D  

P(x(/10,000)2 + d = V(@'lOO)2 + c 
P taken out f o r  y-coordinate 
d taken out f o r  x' 

9 P AP 

0 2 008005 2016 

100,000 2 . 10021 2034 

200,000 2,12055 2051 

300,000 2.14106 2069 

400,000 2.16175 

X' d 

0 0000 

50 9 000 0.00 

100,000 0.00 

150,000 + 0.01 

200,000 0 0'0 

220,000 0000 
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Y 

0 
100,000 
200,000 

TRANSVERSE MlRCATOR PROJECTION 

Mode Island 

Aa = Mx' - e 

M AM 
0.008 $11 . 832 

$39 
846 

o.@og: 643 

0.006 $328 854 
0.008 9182 

2 
0.008 7482 
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200,000 
205,000 
210, r,oo 
215,000 
220,000 

TRANSVERSE MERCATOR PROJECTION FOR MODE ISLAND 

+171.5 
+ i d 1  . 5 
+191.9 
+202.4 
+213 . 2 

X' 
( fee t )  

0 
5 9 000 

10,000 
15,000 
20,000 

65 ; 000 
70,  ooo 

75,000 
80,000 
85,000 
90,000 
95,000 

100,000 
105,000 
110,000 
115, ooo 
120,000 

125,000 
130, ooo 
1 5 000 

145,000 
1to:000 

l~0,OOO 
155 , 000 
160,000 
165,000 
170, ooo 

lcale i n  
mi ta  of 
7th place 
If log6 

- 27.1 - 27.0 

- 25.1 
- 26.6 - 26,O 

- 24.0 - 22.6 - 21.0 - 19.2 

- 14.7 - 1 2 . 1  - 9.2 
* 6.1 - 2.8 

+ 0.8 + 4.7 
+ 8.8  
+ 13.1 
+ 17.7 
+ 22.5 
+ 27.6 
+ 33*0  

- 17.0 

:: tff:; 
+ 50.5 + 56.8 
+ 63.4 
+ 70.2 
+ 77.3 
+ 84.6 
+ 92.2 
+loo. 0 
+lo8 . 1 
+1164 4 

Scale ex- 
pressed 
e.6 a 
ratio 

0.9999938 
0.9999938 

0 9999942 

0 999994.5 
0.99999M 
0 9999952 
0.9999956 
0.9999961 

0.9999966 
0.9999972 
0 9999979 
0.9999986 
0 9999994 

1.0000002 
1.0000011 
1.0000020 

0.99999 Oe 99999G 

1.00000 OOOOOIfo 1 

1 . 0000052 
1.0000064 
1.0000076 
1.00000~9 
1.0000102 

1.0000116 

1.00001 1*oooo121 6 

::::::22f;. 

1 .Q000162 
1.000017~ 

1.0000195 
1.0000212 

1.0000268 

x' 
( f ee t )  

175,000 
180, 000 
185, ooo 
190, GOO 
195,000 

Scale i n  
units of 
7th place 
of logs  

+152.1 
+161 7 

Scale ex- 
pressed 
as a 
m t l o  

1.0000288 

1.0000329 
1.0000350 
1.0000372 

1.000030~ 

1.0000 1*0000295 18 
1.0000442 
1.0000466 
1.0000491 
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CIORREQTIONS To NATURAL SCIALE RATIOS* 
( I n  uni te  of the 7th deollpal plaoe) 

For Lambert ProJectlon 

b b ' a e  a r g u m e n t  

1 

2 
5 
6 
7 
6 
9 

10 

11 
1 2  

15 * 

16 
17 
18 
19 
20 

21 
22 

25 

26 
27 
26 
29 
30 

1 l$ 

22 2 

0 
0 
0 
1 
1 

1 
2 

i 
i 
7 
8 

9 
10 
11 

l;f 1 

15 
17 
19 
20 
22 

24 
26 
27 
29 
32 

8% 

z 
3 
52 5 

28 

74. 

34 
I 36 

43 

51 

65 
66 
71 

77 
81 
64 
$6 

91  
35 
98 
102 
106 

110 
114 
118 
1 2 2  
126 

A#: l e  the differenoe In 
lat l tuUe I n  mlnutee 
oi the  ends oi the line. 

+Soale r a t i o  lnternolated f o r  mean : 

For Lambert o r  
traneveree Merwtor 

Projeotion 

rn 
0 
0 
1 
2 
2 

z 
6 

10 

ll 
14 
16 
19 
21 

24 
27 
31 
34 
38 
42 
46 
50 
55 
59 
64 

$0 
66 

91 
97 

103 

7 6B 

110 
350; 000 116 

ttitude o r  mean XI of 
t he  ends of a llne-and correoted by the above tab le  l e  a 
t rue  mean value accurate to w i t h i n  one i n  the seventh 
deolmal plaoe. 
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