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On the Error of Loran Lines of Position due to Ground Waves

Shoji SAITO

Abstract

In order t0 obtain the probable error of Loran lines of position measured by a ship at sea, on
the cruises of the training ship ‘‘Oshoro Maru’’ of the Faculty of Fisheries, Hokkaido University,
the writer observed a number of errors of Loran lines of position during the period from 5th of
Nov. 1959 to 18th of Dec. 1960.

The method of obtaining error is as follows:

Estimating the ship’s position fixed by cross bearing with gyro compass and Radar at

- coasting. )

The error is represented by the length of a perpendicular drawn from the ship’s position
to the Loran line of position.

Here, the error of the Loran line of position can be expressed as formula (1) of the present

article.
Let e - error of Loran line of position
a e geometrically non—variable error
b } ------ error on the baseline due to error of measurement of time difference
0.081 X At
VAV RIS error of measurement of time difference (¢ sec)
[Z2RRREEN the angle between the two directions from the observer to the two stations

Thus, then substitute the number of observed errors ¢ and their angle ¢ in formula (1); the
‘values of a2 and 4? can be obtained by the method of least squares.

Transforming them into probable errors, one obtains formula (5).

The result of the calculation is shown in Table 3; it is expressed as the solid line in Fig. 1.
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Table 1. Observational results of errors of Loran lines of position
Rates ® e Ship’s speed Rates ¢ e Ship’s speed
° mile kt e mile kt

2S1. 10.5 0.1 8.7 2H4 75 1.1 8.8
2H3 13 0.1 9.0 - 1L4 80 0.6 0.0
251 13 2.2 8.6 2H6 81 0.65 9.3
L4 13 1.0 10.0 4 83 0.15 8.7
4 14 0.5 8.9 4 83 0.4 8.5
1L7 14.5 0.8 0.0 2H2 84.5 0.6 9.2
251 15.5 2.9 10.0 252 88 1.5 8.6
2H3 15.5 1.6 8.0 2H3 88 0.9 8.8
1L7 16 0.05 9.2 2H2 95 0.5 9.8
1L6 16 1.05 9.3 251 103 0.7 8.6
1L7 17 0.8 9.2 2H3 114 1.8 8.0
2H3 18 0.5 9.5 2H4 122.5 0.55 9.3
1L7 19 0.3 9.7 7 127.5 0.8 9.3
251 19 1.8 9.2 2H3 "129 0.4 0.0
2H4 20.5 0.35 7.4 2581 138 - 0.05 7.0
4 23.5° 1.25 8.8 2H3 139 0.16 9.8
7 25 0.6 7.0 2H4 140.5 . 0.4 9.0
v 28 0.65 0.0 251 141 0.2 8.9
1L6 ’ 31.5 0.6 8.4 252 150.5 . 0.3 10.0
2H4 31.5 0.8 9.4 2H4 153 0.4 9.3
251 38.5 1.2 10.0 2H3 154 0.43 9.2
2H3 40 0.1 9.0 1L6 155 1.6 10.0
1L6 40.5 1.5 0.0 2H4 157 0.35 9.0
2H5 41.5 0.85 8.8 1L2 158.5 0.05 0.0
2H3 42 0.05 9.3 2H5 159.5 0.35 7.4
1L3 43.5 0.5 0.0 2H4 160.5 0.55 9.8
2H3 43.5 0.3 9.8 2H3 161.5 0.25 7.6
1L7 47.5 1.05 8.4 1L6 166 0.45 9.7
2H4 49.5 0.2 0.0 2H4 167 0.25 9.5
4 60 0.2 8.0 1L7 168.5 ° 0.15 - 9.3
2H3 60.5 0.05 9.3 2H3 170 - 0.3 9.4
_2H5 61 0.75 9.0 292 172 0.5 8.9
2H3 65.5 0.5 9.3 2H4 172 0.7 9.8
252 68 0.35 8.6 251 175 0.05 9.1
2H5 71.5 0.4 8.7 2H5 177 0.7 7.0
o 72 0.5 8.7 252 179° 0.25 10.0
L4 73 2.3 9.3 2H4 179.5 0.05 8.0
1L4 73.5 0.9 7.0 252 180 0.2 10.0

@: Angle between the two directions from the observer to the two stations

¢ : Observed errors of Loran lines of position
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Table 3. Obtained probable errors
of Loran lines of position

¢ r
2° 4791
4° 247
6° ' 1766
8° 1726
10° 1702
15° 071
20° ) 0756
25° 0748
30° 0.43
35° 0739
40° 0:37
60° 0:32
100° 029
180° 0/28

¢: Angle between the iwo directions
from the observer to the two
stations

r: Probable errors of Loran lines
of position
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Error of Loran line of position (mile)
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Fig. 1. Observed errors and curve of probable error of Loran lines of position
Solid line: Probable error of Loran lines of position which was obtained by observation
Dashed line: Probable error of Loran lines of position which was estimated from

an American literature

@ : Observed errors of Loran lines of position
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