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F or etrtor d 

The plane coordinate system used i n  th i s  S ta te  i s  based 
on the  transverse Mercator.projection using a reduced sca le  
f o r  t h e  cen t r a l  meridian of the zone. 
publication a r e  t o  be used f o r  the conversion of geographic 
posit ions t o  plane coordinates or plane coordinates t o  geo- 
graphic posit ions,  
l i s t e d  with ths  tables. 

machine calculation. 
a r e  given i n  th i s  pul3lication. 

t he  general methods f o r  computing e i the r  type of coordinates, 

The tables i n  t h i s  

The constants of the projection a re  

The methods of computation have baen designed fo r  
A 1 1  of the functions that are required 

The formulas and sample computatims which follow show 

where 

and 

---e Plane coordinates from gpoxraphic posit ions 

X = x' + ~00,000 
X' = H e  Axtt f a b 

Grid azimuth = geodetic azimuth -A&- second t e r n  

yo, H ,  V, and 4 a r e  based on the l a t i t u d e  

of tha geographic posit ion,  

b,  c ,  and g a r a  based on axt. 
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= Central Meridian - 2 
and 

is  the convergence of the meridian 
a t  the s ta t ion  w i t h  respect t o  the 
C entr  a1 Meridian. 

The second term f o r  the reduction of geodetic t o  grid 
azimuths may be neglected for most work. However, f o r  l ines  
f ive  miles or more i n  length i f  the same degree of accuracy 
i s  desired as i s  obtained by geographic computations, t h i s  
term should be evaluated and used. 

Geomaphic positions f iomj lane  coordinates 

Obtain the la t i tude  from the table of yo. 

Use l a t i tude  t o  obtain 11 from the table. 

Determine from la t i tude  and 1 from approximate Ax 
then 

M i s  based on the y and e on the x and y of the plane 
coordinates. 
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Form N I L  744b 

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

State Zone - Central meridian 7 2 "30'00."000 

z=z'+m,o0O 

y=Tab. y+ V@$)'+C - H and V=Tab. H and Tab. V; 
- decrease 
+ increase When ab is - 9  - H.A X numerically. 

g increases AA'I- sin 9 numerically. 
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GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES 
(CALCULATING MACHINE COMPUTATI0.V) 

STATE-ZONE v ermovlt 

Station 
I X I II Y I 1 

P A ~ ~ O X . A X =  x'+ H 
d AA=(X$ab)+ H II 

1 
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Constants f o r  Vermont 

Central Meridian 

log R 

Scale reduction 
( C e n t r a l  Meridian) 1 : 28,000 

9.595 0559 -20 

0.7853 x 10'" 
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Lat 

42 3 u  
4 2  3 1  
4 2  3 2  
42 3 3  
42 3 4  

42 3 5  
42 3 6  
42 3‘1 
4% 3 8  
4 2  39 

4 2  4 u  
4 2  4 1  
4 2  4 2  
48 4 3  
42 4 4  

4 2  4 5  
42 4 6  
4% 4‘1 
42 4 8  
4 2  4 9  

4 2  5u 
4Y 51 
4L 5 2  
4 2  53 
42 5 4  

42 5’5 
42 56 
42 5 7  
4 2  5 8  
42 59 

43 0 u  

TRANSVERSE MERCATOR PROJECTION 
VERMONT 

Y O  AYo per 
feet second 

0.00 
6 6.13.80 

1 2  147.61 
1 8  2Y1.44 
8 4  2Y5.20 

30 3b9.15 
36 443.03 
42 516.93 
48 590.85 
54 b64.79 

b0 738.75 
6 6  812.73 
72 886.71 
78 960.72 
85 034.75 

91 108.79 
97 182.86 

103 256.94 
109 331.04 
115 405.15 

1 2 1  479.29 
127 553.44 
133 627.61 
139 701.80 
145 776.01 

1 5 1  8 5 0 . 2 3  

163 998.73 
170 073.01 
1’16 147. 3 1  

1 5 ’ 1  924.47 

It12 221.62 

101.230 00 
101.23u 1 7  
101.230 50 
101.230 6 7  
101.231 1’1 

101.231 33 
101.231 6 7  
101.232 00 
101.232 33 
101.838 6 7  

101.233 00 
101.233 00 
101.233 50 
101.833 8 3  
101.234 0 0  

101.234 50 
101.234 6 7  
101.235 00 
101.235 1 7  
101.255 6 7  

101.235 83 
101.236 1 7  
101.836 50 
101.236 0 3  
i o i . 2 3 * r  0 0  

101.237 33 
101.237 6 7  
101.23tl 0 0  
101.238 33 
101.23tI 50 

AH per U 
second 1 1  

74.Yll 4 7 3  
74.891 572 
7 4 . 0 7 1  6 6 4  
74.851 7 5 1  
‘ 1 4 .  8 3 1  8 3 0  

74.811 9 0 4  
74.791 9 7 1  
74. 7 7 2  0 3 2  
74.752 086 
74.732 1 3 4  

74.’112 1 7 6  
‘14.692 2 1 1  
-14.672 240 

‘14.632 2 7 9  
74.652 2 6 3  

74.612 Y 8 9  
74.592 2 9 3  
74.5’12 2 9 0  
74.552 2 8 1  
74.532 2 6 6  

74.512 2 4 4  

‘14.472 1 8 1  
74.452 1 4 0  
74.432 u93 

‘14.492 216 

‘14.412 0 3 9  
’14.391 9 7 9  
‘f4.371 9 1 3  
74.351 841 
‘14.331 762 

74.311 6 7 7  

331.68 
331.80 
331.88 
3 32.02 
332.10 

332.22 
332.32 
332.43 
332.53 
332.63 

332.75 
332.85 
332.95 
339.07 
333.17 

333.87 
333.38 
333.48 
333.58 
333.70 

333.80 
333.92 
334.02 
334.12 
334.23 

334.33 
334.43 
334.53 
334.65 
334.75 

AV per 
second V 

1.227 0 2 2  
1.227 0 8 6  
1.287 1 4 9  
%.a27 a i 2  
i.az7 2 7 4  

1.227 336 

1.227 4 5 8  
1.227 5 1 9  
1.227 5 7 9  

1.a27 3 9 7  

1.227 6 3 9  
1.227 6 9 8  
1.227 7 5 7  

1.227 8 7 4  
1.a27 8 1 6  

1.227 9 3 2  

1.228 0 4 6  
1.228 102 
1.228 1 5 8  

i.a27 9 8 9  

1.228 2 1 4  
1.228 2 6 9  
1.228 324 
1.228 37R 
1.228 4 3 2  

1.228 4 8 6  
1.228 539 
1.228 s g a  
1.228 6 4 4  
1.228 6 9 6  

1.228 7 4 7  

1.07 
1.05 
1.05 
1, 0 3  
1 - 0 3  

1.02 
1.02 
1.02 
1.00 
1.00 

.98 

.98 
- 9 8  
.97 
.97 

.95 

.95 

.93 

.93 

.93 

.92 

.92 

.90 

.90 

. 9 0  

. 8 8  

. 8 8  

. 8 7  

. 8 7  

.85 

9 

- 
a 

1.000 - .993 - .986 - .979 
-.97a 

-.965 
-.958 - .951 
-.944 
-.937 

- .  9 3 0  
-.923 
-.916 
-.g09 - .  9 0 2  
- .  896 
- . E 8 9  - .  88a 
- ,  8 7 5  
-.E68 

- :E61 -. 8 5 4  - . 8 4 7  -. 8 4 1  - .  8 3 4  

- ,827 -. 8 2 0  
-.e13 -. e n 7  - .  8 0 0  
- .793 

290543 0 - 54 - 2 
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- 
Yo AYo per 

feet second 
AH per 
second H Lat. 

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

4 3  0 5  
4 3  0 6  
4 3  u 7  
4 3  U 8  
4 3  U Y  

4 3  1 u  
4 3  11 
4 3  1 2  
4 3  1 3  
4 3  1 4  

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

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

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

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

4 3  3 5  
4 3  3 6  
4 3  3.7 
4 3  3 8  
4 3  3 9  

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

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

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

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

4 4  0 0  

- . 7 9 3  - . 7 8 6  
- . ? a n  - . 7 7 3  - . 7 6 6  

-.76n - . 7 5 3  
- . 7 4 6  
- . 7 3 9  - . 7 3 3  

- . 7 2 6  
-.?19 - , 7 1 3  - .  7 0 6  - .  7 0 0  

- . 6 9 3  
-.686 - .  6 8 0  
- . 6 7 3  - .6 6 7  

- . 6 6 0  
- . 6 5 3  - .6 4 7  
- . 6 4 0  
- . 6 3 4  

- ,6 2 7  
- . 6 2 0  -. 6 1 4  - . 6 0 7  
- . 6 0 1  

- . 5 9 4  
-.5a8 - , 5 8 1  - . 5 7 5  - , 5 6 8  

- . 5 6 2  
- . 5 5 5  
- . 5 4 9  
- . 5 4 2  
- ,  5 3 6  

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

- . 4 9 7  
- . 4 9 1  -. 4 8 4  
- . 4 7 8  
- . 4 7 1  

- . 4 6 5  - .  4 5 9  
- . 4 5 2  
- . 4 4 6  
- . 4 4 0  

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

- . 4 0 2  

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

7 4 . 3 1 1  6 7 7  

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

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

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

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

3 3 6 . 4 3  
3 3 6 . 5 3  
3 3 6 . 6 5  
3 3 6 . 7 5  
3 3 6 . 8 5  

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

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

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

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

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

3 3 9 . 5 8  
3 3 9 . 6 7  
3 3 9 . 7 8  
3 3 9 . 8 8  
3 3 9 . 9 8  

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

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

1 . 2 2 8  7 4 7  
1 . 2 2 8  7 9 A  
1 . 2 2 8  8 4 8  
1 . 2 2 8  8 9 Y  
1 . 2 2 8  9413 

. 8 S  

.83 

. 8 5  

. 8 2  

. 8 3  

. 8 2  

.80 

.80 

.80 

. 7 8  

. 7 8  

. 7 7  

. 7 8  

. 7 5  

. 7 5  

. 7 5  

. 7 5  

. 7 2  

.73 

. 7 2  

. 7 2  

. 7 0  

. 7 0  

. 6 8  

. 6 8  

. 6 7  
. 6 ?  
- 6 7  
. 6 5  
. 6 5  

- 6 3  
. 6 3  
- 6 3  
. 6 2  
. 6 2  

. 6 0  

. 6 O  

. 5 8  

. 5 8  

. 5 8  

- 5 7  
. 5 7  
. 5 ?  
. 5 5  
. 5 3  

. 5 3  

. 5 3  

. 5 3  

. 5 2  

. 5 0  

. s o  

. 4 8  

. 4 8  

. 4 7  

. 4 ?  

. 4 7  

. 4 5  

. 4 5  

. 4 3  

. 5 n  

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

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

1 0 1 . 2 4 u  3 3  
1 0 1 . 2 4 U  6 7  
1 0 1 . 2 4 1  0 0  
1 0 1 . 2 4 1  3 3  
1 0 1 , 2 4 1  5 0  

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

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

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

1 0 1 . 2 4 1  8 3  
1 0 1 . 2 4 2  17 
1 0 1 . 2 4 2  5 0  
1 0 1 . 2 4 3  8 3  
1 0 1 . 2 4 3  0 0  

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

1 . 2 2 9  2 3 8  
1 . 2 2 9  2 8 5  
1 . 2 2 9  3 3 1  
1 . 2 2 9  3 7 A  
1 . 2 2 9  4 2 3  

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

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

7 4 . 0 0 9  6 4 3  
7 3 . 9 8 9  4 5 7  
7 3 . 9 6 9  2 6 5  
7 3 . 9 4 9  0 6 6  
7 3 . 9 2 8  061 

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

3 0 3  7 1 1 . 6 8  
3 0 9  7 8 6 . 3 7  
3 1 5  861.08 

1 0 1 . 2 4 4  8 3  
1 0 1 . 2 4 5  1 7  
1 0 1 . 2 4 5  5 0  
1 0 1 . 2 4 5  6 7  
1 0 1 . 2 4 6  00 

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

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

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

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

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

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

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

7 3 . 7 4 6  7 3 5  
7 3 . 7 2 6  4 6 7  

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

1 0 1 . 2 4 7  8 3  
1 0 1 . 2 4 8  1 7  
1 0 1 . 2 4 U  5 0  
1 0 1 . 2 4 8  8 3  
i o i . 2 4 9  0 0  

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

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

3 8 2  2 8 4 . 0 7  
3 U 8  * 5 9 . 0 0  

3 9 4  8 3 3 . 9 4  
4 0 0  9 0 8 . 9 0  
4 0 6  9 8 3 . 8 8  

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

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

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

4 1 3  o s e ; e 7  
4 1 9  1 3 3 . 8 9  

i o i i n s o  3 3  
1 0 1 . 2 5 0  5 0  

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

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

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

1 . 2 3 0  4 6 0  

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

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

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

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

73.300 9 5 4  
7 3 . 3 6 0  5 7 4  
7 3 . 3 4 0  1 8 7  
7 3 . 3 1 9  7 9 4  

1 . 2 3 0  6 5 9  
1 . 2 3 0  6 9 1  
i . 2 3 n  7 2 3  

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

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

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

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

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

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

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

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

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

5 4 6  7 1 3 . 3 6  7 3 . 0 9 5  0 6 1  1 . 2 3 1  0 6 6  
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AH per 
second H Lat. Y O  A Y ~  per 

feet second 
.402 
.396 
.390 
.383 
. 3 7 7  

.371 

.365 

.359 

.352 
' .  346 

' .  340 
' .  3 3 4  
' .  328 
' . 3  21 .,. 315 
8.309 .. 303 
, .297 , .  2 9 0  
'.284 

. . 2 7 8  
n.272 
..266 . .259 
..253 

. . 2 4 7  
* .2 41 
u.235 
-.228 
- ,  2 2 8  

- .a16 - .  2 1 0  - .  2 0 4  - .  1 9 7  -. 191 
- .  185 -. 179 - .173 - .  166 -. 1 6 0  
-. 154 -. 1 4 8  -. 1 4 2  - .  1 3 5  
-.1a9 

- .  1 2 3  - .117 - .  111 -. 1 0 4  
-.098 

- .  0 9 2  -. 086 - , 0 8 0  - .  073 - . 0 6 7  

-.  061 
-.055 -. 0 4 9  - .  0 4 2  - .  0 3 6  
-. 0 3 0  

44 0 0  
4 4  u 1  
44 0 2  
44 u3 
4 4  u 4  . 

44 u 5  
4 4  0 6  
4 4  0 7  
4 4  0 8  
44 0 9  

44 1 0  
44 1 1  
4 4  1 2  
4 4  1 3  
44 1 4  

4 4  1 5  
4 4  1 6  
44 1 7  
44 1 8  
4 4  19 

4 4  2 0  
4 4  2 1  
44 2 2  
44 2 3  
44 2 4  

4 4  2 5  
44 26 
44 2 7  
44 2 8  
4 4  29 

4 4  3 0  
44 3 1  
44 3 2  
44 3 3  
44 3 4  

4 4  3 5  
44 3 6  
44 3 7  
44 3 0  
4 4  39 

44 4 0  
44 4 1  
4 4  4 2  
44 4 3  
4 4  4 4  

4 4  4 5  
44 46 
4 4  4 7  
44 4 8  
44 49 

44 50 
4 4  51 
4 4  5 2  
44 5 3 
44 5 4  

44 5 5  
44 56 
4 4  5 7  
4 4  5 8  
4 4  59 

45 0 0  

546 713. 36 
552 788.77 

101.256 8 3  
101.257 00 

73.095 0 6 1  
73.074 5 9 3  
73.054 1 1 9  
73.033 6 3 9  
7 3 . 0 1 3  1 5 2  

341.13 
341.23 
341.33 
341.45 
341.55 

341.65 
341.75 
341.85 
341.95 
342.0-/ 

342.17 

342.37 
342.47 
3A2.58 

34a.27 

342.68 
342.78 
542.88 
342.98 
343.10 

343.20 
343.30 
343.40 
343.52 
343.60 

343.72 
343.82 
343.92 
344.03 
344.12 

344.23 
344.32 
344.43 
344.53 
344.63 

344.7s 
344.03 
344.95 
345.05 
345.15 

345.25 
345.37 
345.45 
345.57 
345.67 

345.77 
345.87 
345.97 
346.08 
346.17 

346.28 
346.37 
346.48 
346.58 
346.68 

346.80 
346.88 
347.00 
347.08 
347.20 

..231 0 6 6  
.231 0 9 2  
..231 11R 

..231 ..231 1 4 3  1 6 8  

.43 

.43 

.42 

.42 

.40 

.40 

.38 

.38 

. 3 R  

.37 

.37 

.35 

.35 

. 3 3  

. 3 3  

. 3 3  

.32 

.32 

.30 

.30 

.30 

.28 

.27 

.28 

.27 

.25 

.25 

.25 

.23 

.23 

.22 

.23 

.20 

.20 

.20 

.20 

.18 
- 1 7  
.17 
.17 

.15 

.15 

.15 

.13 

.12 

.12 
- 1 2  
.12 . O R  
. i n  

. O R  

. 0 8  

. 0 7  

.07 

.05 

05 
.05 
.03 
.03 
.02 

558 8 6 4 i 1 9  

571 015.11 
564 939.64 

101.257 50 
101,257 8 3  
101.258 00 

577 090.59 
583 166.09 
589 241.61 

101.258 33 
101.258 6 7  
101.258 8 3  
101.259 33 
101.259 50 

72.992 6 5 9  
72.972 1 6 0  
72.951 655 
72.931 1 4 4  
72.910 6 2 7  

..231 1 9 2  

..231 2 1 6  

..231 2 3 9  

..231 2 6 2  

..231 285 
595 317.14 
601 3Y2.70 

6 0 7  468.27 

619 619.47 
625 695.10 
631 770.74 

613 543.86 
101.259 83 
101.260 1 7  
101.260 50 
101.260 6 7  
101.261 00 

72.890 1 0 3  
72.869 573 
72.849 0 3 7  
72.828 4 9 5  
72.807 9 4 7  

1.231 3 0 7  
1.231 3 2 9  
t.231 3 5 0 
L.231 3 7 1  
1.231 391 

637 846.40 
6 4 3  922.08 
649 9 9 7 . 7 8  
656 073.50 
6 6 2  149.24 

101.261 33 
101.261 6 7  
101.262 00 
101.262 33 
101.262 50 

7 2 . 7 8 7  392 
72.766 8 3 1  
72.746 2 6 4  
72.725 6 9 1  
72.705 1 1 2  

t . a 3 i  411 
t i 2 3 1  451 
1.231 450 
1.231 469 
1.231 4 8 7  

6 6 8  224.99 
6 7 4  300.76 
6nO 3 7 6 . 5 5  

ioi.a62 83 
101.263 1 7  
101.263 33 
101,263 6 7  

72.684 526 
72.663 9 3 4  
72.643 336 
72.622 7 3 2  
72.602 1 2 1  

1.231 5 0 5  
1.231 5 2 3  
L.231 5 4 0 
L.231 5 5 6  
L.231 5 7 3  

6 a 6  4 5 2 ; 3 5  
692 528.17 101,264 1'I 

101.264 33 
101.264 6 7  

72.581 5 0 5  
72.560 882 
72.540 2 5 3  
72.519 6 1 8  
72.498 9 7 6  

698 604.02 
704 679.88 
7 1 0  755.76 
716 831.66 
722 907.57 

1.231 589 
L.231 6 0 4  
1.231 6 1 9  
1.231- 6 3 4  
1.231 6 4 8  

101.265 00 
101.265 1 7  
101.265 50 

728 9u3.50 
735 059.45 
741 135.42 
747 211.41 
753 287.41 

101.265 83 
101.266 1 7  
101.266 5 0  

72.478 329 
72.457 675 
72.437 016 
72.416 350 
72.395 6 7 8  

1.231 6 6 2  
1.231 6 7 5  
1.231 6 8 9  

101.866 6 7  
101.267 17 

1.231 701 
1.231 7 1 3  

759 363.44 
765 439.48 
771 515.53 
777 591.61 
783 667.71 

101.267 33 
101.267 s o  
101.268 00 
101.268 33 
101.268 50 

72.375 000 
72. 554 5 1 5  
72.333 6 2 5  
72.318 9 2 8  
72.292 2 2 5  

1.231 7 2 5  
1.231 7 3 7  
1.231 7 4 8  
1.231 7 5 8  
1.231 7 6 8  

789 743.82 
795 019.95 
e01 896.10 
bU7 972.26 
814 048.45 

101.268 83 

101.269 33 
101.269 1 7  

72.271 5 1 6  
72.250 801 
72.230 0 7 9  
72.209 352 
72.188 6 1 8  

1.231 7 7 8  
1.231 7 0 7  
1.231 7 9 6  
1.831 805 
1.231 8 1 3  

101.269 83 
101.27u 00 

820 124.65 101.270 3 3  
626 200.87 101.270 6 7  
832 277.11 101.271 00 
U38 353.37 101.271 17 
844 429.64 101.871 50 

72.167 878 
72.147 1 3 2  

1.231 8 a 0  
1.231 8 2 7  

72.ia6 3 8 0  
72.105 6 2 2  
72.084 8 5 7  

1.231 8 3 4  
1.231 8 4 1  
1.231 8 4 6  

b50 505.93 101.271 8 3  
6 5 6  5 ~ 2 . 2 4  101.272 1 7  
662 658.57 101.272 50 

72.064 0 8 7  
72.043 310 
72.022 5 2 8  

1.231 8 5 2  
1.231 8 5 7  
1.231 8 6 2  

868 734.92 
874 811.28 

101.272 6 7  
101.273 00 

72.001 7 3 9  
7 1 . 9 8 0  Y44 

1.231 8 6 6  
1.231 870 

bb0 8U7.66 
€386 964.06 
893 040.48 
899 116.92 
9 0 5  193.38 

101.273 33 
101.273 6 7  
101.274 00 
101.274 33 
101.274 50 

71.960 1 4 3  
71.939 335 
71.918 522 
71.897 7 0 2  
71.876 877 

1.231 8 7 3  
1.231 876 
1.231 8 7 9  
1.231 881 
1.231 8 8 3  

911 269.85 71.856 0 4 5  1.231 8 8 4  
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4 5  0 0  9 1 1  2 6 9 . 8 5  1 0 1 . 2 7 4  8 3  7 1 . 8 5 6  0 4 5  3 4 7 . 3 0  

4 5  0 2  9 2 3  4 2 2 . 8 5  1 0 1 . 2 7 5  5 0  7 1 . 8 1 4  3 6 3  30 '1 .50  
4 5  0 1  917 3 0 6 . 3 4  1 0 1 . 2 7 5  1 7  7 1 . 8 3 5  2 0 7  3 4 7 . 4 0  

4 5  0 3  9 2 9  4 9 9 . 3 8  1 0 1 . 2 7 5  6 7  7 1 . 7 9 3  5 1 3  3 4 7 . 6 2  
4 5  0 4  9 3 5  5 ' 7 5 . 9 2  1 0 1 . 2 7 6  00  7 1 . 7 7 2  6 5 6  3 4 7 . 7 0  

TRANSVERSE MERCATOR PROJECTION 
VERMONT 

1 . 2 3 1  8 8 4  . 0 2  -.030 
1 . 2 3 1  8A5 + . 0 2  - . 0 2 4  
1 . 2 3 1  8 8 6  . o o  - . o l e  
1 . 2 3 1  8 8 6  - . 0 2  - . 0 1 1  

. o o  - . 0 0 5  1 . 2 3 1  8 8 5  

A per I v A per I a 
second second H I I Y O  Lat. I feet second 

4 5  0 5  
4 5  0 6  
4 5  0 7  
4 5  0 8  
4 5  0 9  

4 5  1 0  
4 5  11 
4 5  1 2  
4 5  1 3  
4 5  1 4  

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

9 4 1  6 5 2 . 4 8  1 0 1 . 2 7 6  3 3  71.751 7 9 4  3 4 7 . 8 0  1 . 2 3 1  8 8 5  - . 0 2  +.001 
9 4 7  7 2 9 . 0 6  1 0 1 . 2 7 6  6 7  7 1 . 7 3 0  9 2 6  3 4 7 . 9 2  1 . 2 3 1  8 8 4  - . 0 3  . 0 0 7  
9 5 3  8 0 5 . 6 6  1 0 1 . 2 7 7  0 0  7 1 .  7 1 0  0 5 1  3 4 8 . 0 0  1 . 2 3 1  8 8 2  - .03 , 0 1 3  
9 5 9  8 8 2 . 2 8  1 0 1 . 2 7 7  1 7  7 1 . 6 8 9  1'11 3 4 8 . 1 2  1 . 2 3 1  8 8 0  - .03 . 0 2 0  
9 6 5  9 5 8 . 9 1  101.277 6 7  7 1 . 6 6 8  2 8 4  3 4 8 . 2 2  1 . 2 3 1  8 7 8  - . 0 5  . 0 2 6  

9 7 2  0 3 5 . 5 7  1 0 1 . 2 7 7  8 3  7 1 . 6 4 7  3 9 1  3 0 8 . 3 2  1 . 2 3 1  8 7 5  - . 0 5  . 0 3 2  
9 7 8  1 1 2 . 2 4  101.278 1 7  7 1 . 6 2 6  4 9 2  3 4 8 . 4 2  1 . 2 3 1  8 7 2  - . 0 7  .038 
9 8 4  1 8 8 . 9 3  1 0 1 . 2 7 8  3 3  7 1 . 6 0 5  5 8 ' 7  3 4 8 . 5 2  1 . 2 3 1  8 6 8  - . 0 7  . 0 4 4  
9 9 0  2 6 5 . 6 3  1 0 1 . 2 7 8  6 7  7 1 . 5 8 4  6 7 6  3 4 8 . 6 8  1 . 2 3 1  8 6 4  - . 0 7  . O S 1  
9 9 6  3 4 2 . 3 5  1 0 1 . 2 7 9  1 7  7 1 . 5 6 3  7 5 9  3 4 8 . 7 %  1 . 2 3 1  8 6 0  - . 0 8  . 0 5 7  

1 0 0 2  4 1 9 . 1 0  1 0 1 . 2 7 9  3 3  7 1 . 5 4 2  8 3 6  3 4 8 . 8 3  1 . 2 3 1  8 5 5  - - 1 0  . 0 6 3  
1 0 0 8  4 9 5 . 8 6  1 0 1 . 2 7 9  6 7  7 1 . 5 2 1  9 0 6  3 4 8 . 9 2  1 . 2 3 1  8 4 9  - - 0 8  . 0 6 9  
1 0 1 4  5 7 2 . 6 4  1 0 1 . 2 8 0  0 0  7 1 . 5 0 0  9 7 1  3 4 9 . 0 3  1 . 2 3 1  8 4 4  - - 1 0  . 0 7 5  
1 0 2 0  6 0 9 . 4 4  1 0 1 . 2 8 0  3 3  7 1 . 4 8 0  0 2 9  3 4 9 . 1 2  1 . 2 3 1  83A - - 1 2  . 0 8 2  
1 0 2 6  7 2 6 . 2 6  1 0 1 . 2 8 0  3 3  7 1 . 4 5 9  0 8 2  3 4 9 . 2 3  1 . 2 3 1  8 3 1  - . 1 2  .088 

4 5  2 0  11 0 3 2  8 0 3 . 0 8  I '(1.438 1 2 8  1 1 . 2 3 1  8 2 4  I , 0 9 4  
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A <  

0 
100 g 
500 

600 
700 
goo 
900 

1000 

1100 
1200 
1300 
1400 
1500 

1600 
1700 
1800 
1900 
2000 

2100 
2200 

2tooo 2 0  
2500 

b 

0.000 
+o. 060 
+o. 119 

+O. 29 

+o. 10 
+o, 465 
+O. 519 
+O. 572 

+Q . 623 
.to. 673 
+o. 720 
+o. 766 
+o. 810 

+0.-~90 

+0.960 
+o.gg1 
+1. Old 
+I. ob? 
+1.06 
+lo Ob1 

+0.353 

+ o b  qi 
+0.927 

+lo 095 

TFANSVERSE MERCATUR PROJECTION 

VERMONT 

Ab 

+o. 060 
+O. 059 
+o . 055 
+o. 059 
+o. 059 
+O. 057 

+o. 05 
+o. 053 
+o. 051 

+o. 04 
+o. 044 
+o. 041 
+ O e O 3 9  
+o. 037 
+o. 033 
+O. 031 
+o. 027 

+o. 025 
+o . 021 

+0.010 
+o. +O* 01 OIC 

C 

0.000 
0.000 

-0.001 
-0.002 
-0.003 
-0 . 005 

-0,007 
-0.010 
-0.014 
-0.018 
-0.022 

-0.027 
-0.032 
-0.0 -O* @r 3 

-0.Q -O* c25 1 

-0.049 

-0.067 
- o x 7 3  

-0. os5 
-0.091 
-0.096 
-0.101 
-0.106 

-0.079 

A At' b Ab 0 

2600 +1.105 +0,006 -0.111 
2700 +1.111 +0.002 -0.116 
2800 +1.113 -0.003 -0.121 
2900 + i . i i o  -0.007 -0.125 
3000 +1.103 -0.012 -0,130 

3100 + L O 9 1  -0.017 -0.137 

3 00 +1..053 -0.027 -0.13 
3 zo o +1.026 -0,032 -0.135 

- O . T  
3290 +1,@74 -0.021 

3500 +O.994 -O,@Tg -0.133 

4100 +0,678 -0.076 -0.109 
4200 +0.602 -0,062 -0.101 

4 k o  +0.630 -0,096 -0.078 
4500 +0.3'j4 -0.106 -0.063 
4 00 +0.=20 -0.090 -0.091 

4600 +O.228 -0.111 -0.045 

4800 0.000 -0.116 OoOOO 
4700 +0.117 -0.117 -0.025 

$00 -0.118 -0.122 +0.026 
5000 -0,240 +0.053 

F = 7.00 x 10-l3 
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J 

La t i- A 2' 
tilde 

0 'I 1000" 2000" jOOO" 400011 5000" 6000~~ 

TRANSVEME hE3CATOR PROJECTION 

TABLE FOR g 

O! 00 
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 

O! 00 
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 

O F 0 2  
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 

or07 
0.07 

0.08 
0.08 
0.08 
0.08 
0. 08 

0.08 
0. og 
0. og 
0.08 
0. 08 

0. 08 
0. Ob 
0. Ob 
0. 08 
0.024 

0.08 
0. og 
0.08 
O b  08 
0. rn 
0.07 
0.07 
0.07 
0.07 
0.07 

c 

0?17 
0.17 

0. le: 
0.18 
0.18 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.19 

0.19 

0.19 
0.19 

00 19 

0.19 

0.19 
0. ld 
0.18 
0.18 
0.18 

0.17 
0.17 

0.16 
O. 0.1 li: 

OF 32 
0.3 

0.37 
0.37 
0.37 
4.38 
0.38 
093g 
0.38 

0.38 
0.36 
0.3g 
0.37 
0.37 

0.3 
0.36 
0. 35 
0.35 

0.34 
0.33 
0.32 
0.31 

0.3g 

o b  33 

o? 513 
0.59 
0.60 
0.61 
0.62 
0.62 
0.6 
0.64 
0.65 
0.65 
0.65 
0.65 

0.65 
0.65 
0.62 
0.6 
0.64 
0.63 
0.63 
0.62 
0.61 
0.60 

0.59 
0.58 
0.56 
:: g 

g =  [ 
A, C and F are position faotore. 
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Y C O R R E C T I O N  FOR COMPUTATION O F  GEOGRAPHIC 
P O S I T I O N S  FROM P L A N E  COORDINATES 

TRANSVERSE NIERCATOR P R O J E C T I O N ,  VERMONT 

P(x'/10,000)2 + d = V(#100)2 + C 

P taken out  f o r  y-coordinate 
d taken out  f o r  x' 

9 P AP 

0 2 . 18601 2108 

100,000 2 . 20709 2126 

200 , 000 2,22835 2146 

300,000 2.24981 2164 

400,000 2 . 27145 2184 

500 , 000 2 29 329 2204 

600,000 2.31533 2224 

700 , 000 2 . 33757 2245 

800 , 000 2 . 36002 2267 

900,000 2.38269 2288 

1,000,000 2 40557 

X' d 

0 0.00 

50 , 000 0.00 

100,000 + 0.01 
i50,ooa + 0.02 
200,000 - + 0.02 
250,000 + 0.01 
300,000 - 0.03 
350,000 - 0.09 
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100,000 

0 0.0 
500,000 0.0 

1,000,000 0.0 

TRANSVERSE NEXICA TOR PROJECT I O N  

Vermont 

A& = Mx' - e 

200,000 ~00,000 

0.1. 0.3 
0.1 0.3 
0.1 0.4 

Y 
0 

100,000 
200,000 

?E: E 
2::; E:: 
700, ooo 
boo, 000 
goo, 000 

M A# 

0.009 ors5 870 
O.@Og 1055 s77 
0.009 1932 gg5 
0.009 2617 89 3 
0,009 3710 901 

0,009 4611 910 
91s 
9 26 

0.009 7365 
OoOOg 0. oog 22% 

922 . o,oog 6300 9 
1,000,000 I 0.009 9244 
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Transverse Mercator Projection for Vermont 

X '  

(feet) 

0 
5,000 
10,000 
15,000 
20,000 

25,000 
30 , ooo 

45,000 

50,000 
55,000 
60,000 
65,000 
70,000 

75, m o  
80, 000 
$5,000 

95, m o  
100,000 
105,000 
110 ,000 
115,000 
120 , 000 

125,000 
130 , ooo 
1 5 000 
145,000 

150, 000 
155,000 
160,000 
165, ooo 
170,000 

4.5;::: 

90,000 

1L:ooo 

Scale In 
units of 
7th place 
of logs 

-154.0 
-153.1 

4 5 2  .o 
-1 0.6 
-147.2 
-145 0 

-142.7 
-1lco.l 

-13 -13i;02 .i 
-ly. 8 
-127 2 
-123.2 

-1 ? 9.0 

-11 -llEt*L 09 
-110 . 3 

-105 . 5 
-100 . 4 - 95.1 - 89.5 - g3.7 
- 77.6 - 71.3 - 64.7 - 57.9 - 50.8 
- 43.5 - '35.9 - 28.1 - 20.1 - 11.8 

Suale ex- 
pressed 
BB a 
rat io 

X '  
(feet) 

175,WO 
180,00@ 
185,000 
190,000 
195 , 000 
200,000 
205,000 
210,000 
215,000 
220,000 

225,000 
230,000 
2 5 000 

250,000 
255,000 
260,000 
265,000 
270,000 

275,000 
280,000 
285,000 
290 , ooo 
29 5,000 

300,000 
305,000 
~10,000 
315,000 
320,000 

325,000 
330,000 

34-5,ooo 
350,000 

,b:ooo 
245,000 

$E$:; 

Scale i n  
units of  
7th place 
of I C  ';El 

- 3.2 
6 

+ 24.0 
+ 33.5 
+ 43.3 
+ 53.3 

+ g5.0 

+ 96.0 
+107.3 - 
+118 . d 
+1 Om6 
+I& a 6 

:: 12:7 

+ + 7 62.6 92 

+154.$ 
+167. 
+180 . 2 
+193 2 
+206 5; 

+220.0 

+263.0 
+276.5 

+291.3 
+306.3 
+3?1.6 
+337.1 
+352.8 

+36G.$ + g5.1 
+&It3 . 4 
+435 . 4 
+452 . 6 

f#:: 

+ $7 1.6 

Scale ex- 
pressed 
at3 a 
ratio 

0.9999993 

i.ooooo3 l.oooool;t 

1 1*oooo122 m000014 

1.0000055 
1 .O000077 

1.0000100 

1 . 0000171 
1.0000196 

1.0000221 
1 .OOOO24j: 
1 . 000027 
1.0000301 
1 .000032~ 

1.0000357 

la0000 1*00003g5 1 5  
i.0000~5 
l.000@475 

1.0000507 
1,0000538 

1.00006O3 
1,0000637 

1.0000705 
1aOOOO741: 
1aOOOG776 
1.0000812 

l.OOOOd49 

1.0000925 

1.0001042 

1.0000571 

1.0000671 

1 . 0000s~7 
1,0001003 
lm0000963 
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CORRECTIONS TO NATURAL SCALE RATIOS* 
(in u n i t e  of t he  7th decimal p l ace )  

$or Lambert P ro j  ec t lon  

A f i t a e  a r u u m e n t  

1 0 
0 
0 
1 
1 5 

6 1 
7 2 
8 
9 

10 

11 
1 2  
1 3  
14 7 
15 8 

16 9 

i 

i 
i 

10 
11 

17 
18 
19 
20 l Z  1 

21 
22 

2 2z 
15 
17 
19 
20 

25 22 

26 24 
27 26 
28 27 
29 29 
30 32 

31 
32 

35 
36 
37 

3 32 

f 
41 

45 
46 
47 
48. 
4!3 
50 

9 
52 

55 
56 

5l 5 

g 
2: 

43 

51 
8 
5i 5 

2; 
65 68 
71 

74 
77 
81 
84 
gg 

91 
95 
96 
102 
106 

110 
114 
118 
122 
126 

Ad' l e  t he  d i f f e rence  i n  
l a t i t u d e  i n  minutee 
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For Lambert o r  
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t h e  end8 of a l i ne -and  corrected by t h e  above t a b l e  l e  a 
t r u e  mean value accu ra t e  t o  w i t h i n  one in the  eeventh 
decimal place. 
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