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Studies on the Propagation of Loran Ground Wave on the
Sea Surrounding Kyfishti

Tomoyuki Genka™

Abstract

The loran-ground-wave was measured in 1963 and in 1964 on the sea surrounding Kydshi,
with an accompaniment of some considerations on observatory errors.

This might be owed its origin to some more or less complicated causes which are to be
brought forth by various determing factors, for example, the existence of land in the route of
the propagation, or the anomalous weather conditions and so on.

And the observation results might be summarized as in the following :——

(1) In case there should be any lands in the propagation route, the propagation is to be
deterred.

(2) In case there should happen any anomalous change in the weather conditions in the
propagation route, the propagation is to be deterred.

(3) In case where the propagation-route should be carried along the beach-line, the pro-
pagation is to be deterred.

(4) Generally, the propagation deterrent error is in right proportion to the propagation
distance, both on sea and on land, while some errors not attributable to the above mentioned
principle were observed sometimes, the cause of which was not ascertained yet.

Some effects are supposed to be brought about in case there should be the Kuroshio running
across the propagation route, the clarification of the phenomenon was left to further study.
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Fig. 1 Chart showing the observational area on Fig. 2 Gnomonic chart showing the
the sea surrounding Kyasha. position of each loran station.
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Fig. 3-1 Photo showing the antenna of loran set up in Kagoshima-maru and
‘Shiroyama’.

Fig. 3-2 Photo showing the receiver of loran setting in Kagoshima-maru and
‘Shiroyama’.
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Table 1. Comparison table of propagational distance from each loran station
(master and slave station) at each observational area.
1-1.  On the observation in 1964.

l About

Loran . | Master About : :
station Observational area ‘ station ‘ distance (Mil.) l Slave station ! distance (Mil.)
2H2  lyonada Fusan 168 Yonago 102~127
Iyonada ORI 162 - 168
2H3  South sea of Kyuisha Nomaike 102~166 Sozen 325~.382
2H4  South sea of Kyusha Nomaike 102~166 Okinawa 153~222
Around of Sakura shima 30 196
Amakusanada y 20~ 70 = . 125~180
256 Hynganada Nomaike 50~140 Tsushima 180~220
South sea of kyusha 60~172 260~360
257 Around of Sakura shima Nomaike 30 Okinawa 340
Hyuganada . 660 s 420
ZH7  GSouth sea of Kyasha L1 680 Cshima 580
1-2.  On the results of observatlons in 1963.
Loran Obs S — | Master About TTT— About
station crvahiond ’ | station distanee (Mil.) i 101 1 distance (Mil.)
Hytganada ) 240 220
2H2 Iyonada Fusan 200 Yonago 120
Hytganada " 110 ” 240
2H3 Tyonada Nomaike 290 Fusan 200
Iyonada o 660 , 500
2H5 Hyaganada Yuoto 630 Okinawa 390
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Table 2. Measuring data of propagational error to loran ground wave at the each
observational area in 1964.

2-A. Measuring values at the Faculty of Fisheries, Kagoshima University for
loran station 2H3. and 2H4.

\I:oran station| oprq oH4 \ M 2H3 2H4
Standard o?:ggr cﬁ‘ rgx?x%r *_ Standard 3’ r:t?xg)r c?i" rgx?xgr
time diff. | 36575, | (n.s) |4915pms.| (p-5.) » time diff. 1365745, | (s | 4915ps.| (ps)

Date ‘ Date ~—
31st July Noon  3659— 4913— 15  3660.5 4915
13 4913 16 3660 4913
14 2 4013 17 3663 4914
(+2) _9
15 ) 18 3662 4916
16 3659— 4913 19 3660 4015
17 4913 20  3660— 4916—
18 4914— 4th Aug. 6  3660— 4912—
lst Aug. 9 7 3660 4913
10 4917— 8 3661 4916
11 4917 9 3660 4914
Noon  8662— . o 4917 (*;:2) 10 3661 4915
13 3663— 4915 11 3659 4915
14 4916— Noon 3662 4915
18 3656 4913— 13 3662 4915
19 4913_|_ 14 3660 4915
9nd Aug. 5 4913— 15 3661 | ¢ 915 |
6  3662— 4919 16 3660 |(+8) 4913 |(+3)
7 3659 4919 17 3661 4916
8 3662 4914 18 3664 4915
9 3662 4915 19 3661 4917
10 3664 4917 20 3665 4915
11 3662 4915 |42 21 3660 4918
Noon 3662 (an 4916 [(+9) 22 3662 4915
13 . 3662 4916 23 3661 4917
14 3660 4916 M.N. 3665 4915
15 3663 4914 S5th Aug. 1 3664 4916
16 3663 4916 2 3665— 4920—
17 4910 6  3662— 4914—,
18 3660— 4915— 7 3661 4917
19  3665— 8 3661 (156) 4916
3rd Aug. 7 3660 4917—, 9 3662 4918 (’:33)
8 3658 4915 10 3663— 4916
9 3660 4916 11 4915
10 3660 4915 Noon 4918—
13662 |, 915 |
Noon 3663 |(+6) 4914 |(—2)
13 3660 4913
14 3660 4915
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2-B. Measuring values at the sea surrounding Sakurashima for loran station 2S6 and 257.

B-(1). Measuring values on the loran station 256.
Propagational
EtI:t.i grf; Date ?bser\{aégional Standard time | error (.s.) ergl;o?}zs?)f
ime diff. (p.s.) | diff. (u.s.) + _ mean & (max.)
1 21st Dec 1020 3295.0 3290. 4 4.6
2 1200 3256.0 3256. 2 0 —
3 1233 3248.0 3250.8 28 | 5%
4 1300 3242.0 3243.6 1.6—
5 1320 3247.0 3245.2 1.8
6 1345 3256.0 3253.4 2.6
7 1403 3258.0 3259. 2 1.2
8 1419 3249.0 3249.6 0.6
9 1430 3255.0 3253 2.0 —
10 1450 3261.0 3260. 8 0
11 1503 3264.0 3264.2 0
12 1518 3260. 5 3257.8 2.7
13 1530 3253.0 3252.4 0.6
14 1545 3253.0 3251.2 1.8
15 1602 3261.5 3261.4 0
16 1618 3268.0 3264.4 3.6 (J:f‘if)s)
17 1630 3258.5 3258. 4 0
18 1645 3247.0 3245.6 1.4
19 1000 3224.3 3224.2 0
20 1025 3214.5 3211.4 3.1
21 1045 3205.0 3201.6 3.4
22 1103 3204.0 3201.6 2.4
23 1120 3208.0 3206. 4 1.6 _
24 1137 3211.0 3212.0 1.0
25 1205 3224.5 3223.8 0.7
26 1225 3212.5 3212.6 0
27 1243 3203.0 3201.6 1.4
28 1306 3184.0 3184.8 0.8
29 1326 3186.0 3183.4 2.6 —|
30 1340 3187.0 3185.0 2.0
31 1400 3190.0 3190. 4 0.4
32 1437 3186.0 3185.2 0.8 ey
33 1505 3200.0 3196.6 3.4
34 1532 3220.0 3215.6 4.4
35 1552 3235.0 3233. 4 1.6 —

1
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B-(2). Measuring values on the loran station 2S7.

Propagational
No. ‘of Date Qbser\{ational Sgandard time | error (s.s.) Groop of error
station time diff. (p.s.) | diff. (p.s.) N _ mean & (max.)
1 21st, Dec 1020 4703.0 4706.0 3.0
2 1200 4695. 7 4797.6 1.9
3 1333 4698.0 4700. 4 2.4
4 1300 4702.0 4703.0 1.0
5 1320 4705. 5 4707. 4 1.9
6 1345 7040. 5 4703.6 3.1
7 1403 4706.0 4707.0 1.0
8 1419 4710.4 4712.6 2.6
9 1430 713.04 4714. 4 1.4
10 1450 708. 5 4710.2 1.7
11 1503 4709. 3 4712.2 2.9
12 1518 4715.0 4717. 4 2.4
13 1530 4717.0 4720. 4 3.4
14 1545 4724.3 4725.8 1.5
15 1602 4721.0 4722.0 1.0
16 1618 4725.0 4727.4 1.9
17 1630 4725.5 4731.4 1.9 (—_25- 34)
18 1645 4730.0 4731. 4 1.4
19 1000 4732.0 4733.8 1.8
20 1025 4729.5 4730. 4 0.9
21 1045 4723.4 4726. 4 2.8
22 1103
23 1120 4712.0 4717. 4 5.4
24 1137 4711.0 4713. 4 2.4
25 1205 4706. 5 4708. 6 2.1
26 1225 4704.0 4705.6 1.6
27 1243 4710.0 4711. 4 1.6
28 1306 4714.0 4715.8 1.8
29 1326 4718.0 4722. 2 4.2
30 1340 4723.0 4725. 4 2.4
31 1400 4726.0 4730. 2 4.2
32 1437 4736.5 4736. 4 0
33 1505 4738.0 4739.0 1.0
34 1532 4735.0 4737.6 2.6
35 1552 4734.0 4737.8 3.8
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C-2, Measuring values at the Hytiganada for loran station 256 and 2S7.

C—(1). Measuring values on the loran station 2S6.

Position of observational

Standard

Propagational ] Grc?op of

Date o A— 8{25:1(‘1\;21};1(()221)1 time diff. .ﬂ(’”L error (/s.)
ot o L (s ’ (0.8.) ‘ + — lmean & (max.)
- nm. DU S B T )
7th Oct. 2355  32°-58".9N 132°-09".0E 2388.0 2386. 4 1.6
8th Oct. 0443 48.0 05.7 2472.0 2472.0 0
0110 42.5 04.2 2515.0 2516.0 1,0 ’(__01"82)
0139 36.7 02.7 2562.0 2563. 2 |,
0213 30.9 131-59. 4E 2612.0 2611. 2 0.8
0236 26.5 56.6 2643.0 2648.0 .0
0307 21. 4 53.5 2688.0 2691. 2 3:2
0349 14. 4 50.0 2755.0 2750. 8 4.2
0420 08.7 47.4 2799.0 2798. 4 0.6
0444 03.8 45.7 2833.0 2838. 4 5. 4
0517 31-57. 5N 43.8 2884.0 2888. 2 4.9
0555 50. 1 41.2 2941.0 2946. 8 5.8
0622 44.8 39.0 2983.0 2988. 2 5.2
0650 39.5 36.5 3029.0 3029. 6 0.6 (:45 08)
0715 34.8 33.6 3066.0 3067.0 1.0
0741 30.7 30.9 3095.0 3099. 4 4.4
0813 24. 8 27.5 3139.0 3142. 2 4.2
0849 20. 6 22.3 3174.0 3179. 4 5.4—
0915 17.8 16.8 3211.0 3211.0 0 —
0945 14.1 10.7 3244.0 3247. 2 3.2 0.8
1015 10.0 05.0 3282.0 3281.8 0 (—3.2)
1046 06. 6 130-59.0E 3315.0 3314.6 0 —
1116 03.1 53.0 3346.0 3343. 4 2.6
1154 30-58. 7N 44.6 3377.0 3378.6 1.6
C-(2) Measuring values on the loran station 2H7.
Eeon O oM Otervtons | o e | b Gy | Gromp o
Date time diff. diff. (pe.s.) ———————| error (u.s.)
Lat. Long. (p.s.) + — |mean & (max.)
h.m.
8th Oct. 0446  32°-03".6N 131°-45.. 6E 2654.0 2658. 5 4.5
0519 31-57.3 43.7 2704.0 2700.0 4.0
0557 49.9 41.1 2743.0 2745.5 2.5—
0625 44,4 38.8 2778.0 2784.5 6.5
0652 39.3 36. 4 2816.0 2822.0 6.0
0716 34.7 33.5 2845.0 2849. 5 4.5 |—4.0
0743 30.5 30.8 2872.0 2877.5 5.5 [(76:9)
0817 25.0 27.6 2911.0 2913.5 2.5
0851 20.5 22.2 2940.0 2944. 0 4.0
0917 17.7 16.6 2963.0 2963. 5 0.5—
0946 14.0 10.5 2989.0 2988.0 1.0 —
1016 10.0 04.9 3019.0 3014.5 4.5 1928
1047 06. 5 130-58. 8E 3040.0 3037.0 3.0 (+4.5)
1117 03.0 52.8 3062.0 3059. 5 2.5 —
1155 30-58. 6N 44. 4 3085.0 3087.0 2,0
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2-D. Measuring values at the Iyonada for loran station 2H2 and 2H3.
D-(1) Measuring values on the loran station 2H2.

Position of observational . Propagational
point Observational | §tandard time| error (.5.) Groop of
Date time diff. diff. (p.s.) error (u.s.)
Lat. Long. (p.s.) + — |mean & (max.)
h.m.
10th May 1430  33°-46". 7N 131°-35". 3E 2194.0 2191.8 2.2
1517 45. 4 44.6 2123.0 2124.4 1.4
1529 44.9 46. 4 2107.0 2111.4 4.4
1544 44.5 49,5 2085. 0 2090. 4 5.0
1600 44.0 53.2 2064.0 2063.8 0
1615 43.5 56.0 2042.0 2045.0 3.0
1630 43.2 59.0° 2023.0 2023.6 0.6
1648 42.2 132-02.9E 1996.0 1998. 6 2.6 _9.3
1701 41.7 05.8 1979.0 1979. 4 0.4 (—6.6)
1715 41.3 08. 2 1960.0 1964. 2 4.2
1730 41.9 11.6 1937.0 1938. 6 1.6
1745 43.0 15.1 1910.0 1912.6 2.6
1800 44.0 18.5 1884.0 1886. 8 2.8
1815 45.0 21.9 1858.0 1861. 4 3.4
1830 46.5 25.9 1830.0 1831.4 1.4
1847 48.2 29.5 1802.0 1802. 6 0.6
1900 49.5 31.7 1778.0 1784.6 6.6
D-(2). Measuring values on the loran station 2H3.
ll;c))illllttlon of observational Qbser\fational Standard time f:;;:aég:tslf)mal Groop of
Date time diff. diff. (p.s.) error (u.8.)
Lat. Long. (p.8.) + — | mean & (max.)
h.m.
10th May 1428  33°-46’.7N 131°-35".0E 2319.0 2321.6 2.6
1515 45.4 44.3 2350.0 2349.0 1.0 —
1531 44.9 46.8 2361.0 2357.8 3.2
1547 44.4 50.1 2369. 0 2366.8 2.2 (—I:I_l?;.72)
1602 43.9 53.6 2376.0 2376. 4
1616 43.5 56.2 2384.0 2383.6 0.4 —
1631 43.2 59.2 2390.0 2390. 4 0.4
1650 42.2 132-03. 3E 2403.0 2404. 2 1.2
1700 41.7 05.7 2409.0 2409. 2 0
1716 41.3 08.3 2422.0 2418.0 4.0 —
1731 41.9 11.8 2419.0 2416. 2 2.8 +2.5
1747 43.1 15.5 2411.0 2412.0 2.0 (+4.0)
1801 44.0 18.7 2410.0 2409.0 1.0 —
1817 45. 1 22.3 2404.0 2404. 6 0.6—
1832 46.7 26.3 2396.0 2397.6 L6 |_g 4
1845 48.0 29.1 2390.0 2397.2 7.2 (-7.2)
1905 50.0 32.6 2381.0 2381.0 0 —
1915 51.9 34.6 2371.0 2368. 6 2.4
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2-E. Measuring values at the Amakusanada for loran stasion 2S6.
o - .
Date pgixl:tlon of observational g{g?fﬁ?}fmnal Standard time S::o;;a(g;?.t)mal Groop
Lat. Long. (ws.) ' diff. (ps.) + - m:;:logz (‘x‘nzg()
g JZ (
28th July 0i%  31°.40.7N 150°-05.6E  3243.0 3234.6 8.4 —
0214 48.7 06.0 3144.0 3136.0 8.0
0256 55. 2 03.0 3067.0 3055. 5 11.5
0439  32-07.9N 129°-52.3E  2893.0 2880. 2 12.8
0514 11.8 49.2 2829.0 2828.6 0.4 (tfig 9
0544 17.0 47.4 2768.0 2762. 4 5.6
0613 21.7 46.0 2708.0 2708.0 0
0644 27.2 44.8 2644.0 2634. 5 9.5
0715 32.7 41.8 2581.0 2562.8 18.9 —

2-F. Measuring values at the south sea of Kyiishi for loran station 2H3, 256, 287, and 2HS5.

F-(1) Measuring values on the loran station 2H3.

Position of obervational . Propagational
l point Observational | Standard time| error (1.5.) Groop of
Date | time diff. diff. (p.5.) error (..
Lat. Long. (ps.) + — |mean & (max.)

28th Junegéx?d 28°-39.2N 128°-46’. 3E 3713.0 3712.0 1.0

0930 42.3 48.7 3716.0 3714.6 1.4

0946 44.8 50.3 3716.0 3716.0 0.6

1000 47.5 52.5 3718.0 3719.6 1.6

1030 52.7 55.5 3725.0 3728.2 2.2 —

1045 55.2 57.2 3728.0 3724.8 3.2 +2.6

1055 57.1 58.5 3730.0 3726. 4 3.6 (+3.6)

1115 29-00. 5 129-00. 5E 3730.0 3728.6 1.4 —

1129 02.5 01.6 3728.0 3730.0 2.0—,

1145 05.4 03.0 3729.0 3731.0 20 | 50

1200 08. 2 04. 4 3731.0 3732.4 1.4—

1215 10.8 05.9 3734.0 3734.2 0 —

1230 13.5 07.6 3737.0 3736.0 1.0 0

1245 16.0 09.7 3739.0 3739.2 0

1300 18.2 10.6 3740.0 3740.2 0 —

1315 21.4 12.4 3741.0 3742.0 1.0

1345 26.5 15.4 3747.0 3745.8 1.2 —

1445 36.8 20.8 3755.0 3752.6 2.4

1500 39.0 21.6 3757.0 3753.2 3.8 +2.3

1515 41.9 23.3 3757.0 3755.6 1.4 (+4.4)

1530 45.3 24.4 3761.0 3756. 6 4.4

1547 48.1 25.3 3758.0 3757.6 0.4 —
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F-(2). Measuring values on the loran station 2S6.
Ilztc;isl;ttnon of observational Qbser\fational Stan da.r d g:l?ga(g;..t;gnal g:g;)[z :.2) North side
Date time diff. time diff. [————"—| ean'& or
Lat. Long. (p.s.) (p.s.) + — (max.) South side

7th Sept. 1225  28°-35".2N 129°-32’. IE 3401.0 3400.0 1.0 —

1308 48.0 33.1 3406.0 3404.9 1.1

1349 49.9 34.5 3408.0 3405. 3 2.7

1423 55.0 36.4 3409.0 3405.9 3.1

1517 29-04. ON 38.5 3413.0 3403. 3 9.7 (':_51 F 4) North

1547 08.5 39.5 3409.0 3404.0 5.0

1615 12.5 39.5 3415.0 3403.6 11.4

1648 18.0 40.4 3415.0 3404.6  11.0

1728 23.7 40.5 3411.0 3403. 5 7.5 —

1803 28.8 41.4 3404.0 3403.9 —_—

1900 37.1 47.2 3408.0 3409. 6 1.6

1929 41.4 50.0 3411.0 3412, 4 1.4 (‘_24‘42)

2000 45.0 54.2 3413.0 3417.2 4.2

2038 50. 4 58.5 3420.0 3422.3 2.3—

2100 53.5 130-01. 5E 3423.0 3422.3 0.7

2127 57.0 04.7 3422.0 3423.9 1.9 South

2201 30-00. 2N 07.7 3428.0 3425.5 2.5

2229 05.3 11.5 3428.0 3427.8

2306 10.3 13.6 3426.0 3429. 2 3.2

2337 15.2 15.0 3431.0 3430. 3 0.7

0011 20.2 17.0 3434.0 3432.2 1.8
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F-(3). Measuring values on the loran station 2S7.
ggis;t:on of observational Qbser\{ational S'tanda.rd E::)(ﬁa(g:.tsn'()mal e(;,rrc(;x? 1(3/;:)5‘:) North side
Date time diff. time diff. | —————| qean & or
Lat. Long. (p.s.) | (ps.) + - (max.) South side

28th June l(;érlnf 28°-39".4N 128°-46".4E  2754.0 2747.6 6.4 —

0930 42.3 48.7 2796.0 2789.4 6.6

1001 47.7 52.6 2866. 0 2865. 8

1033 53.2 55.7 2943.0 2041.2 1.8

1044 55.0 57.1 2969.0  2965.8 3.2 (6% South

1100 57.8 58.9 3009. 0 3005.6 3.4

1114 29-00.3N 129-00.4E  3041.0 3040.0 1.0

1130 02.7 01.7 3076.0 3073.4 2.6

1145 05. 4 03.0 3114.0 3108.9 5.1 —

1200 08.2 04.4 3142.0 3147.1 51—

1215 10.8 05.9 3182.0 3182.2

1230 13.5 07.6 3213.0 3218.8 58 |—4.1

1245 16.0 09.7 3252.0 3255.6 3.6 (738

1300 18.2 10.6 3285.0 3284.4 0.6

1315 21.4 12.4 3326.0 3327.8 1.8—

1345 2.5 15.4 3404.0 3397.6 6.4 — North

1444 36.8 20.8 3539.0 33%6.7 2.3 (++‘*é_34)

1500 39.0 21.6 3571.0 3565. 6 5.4 —

1515 41.9 23.3 3605. 0 3606. 6 1.6—

1530 45.3 2%.4 36420 3648.2 6.2 | %%

1545 47.8 25.2 3677.0 3680.0 3.0—
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F-(4). Measuring values on the loran station 2HS5.
Position of observational . Propagational | Groop of .
point Observational | Standard | error (s error (1.5.) North side
Date time diff. time diff. mean. & or
Lat. Long. (ps.) (ps.) + - (max.) South side

7th Sept. 1;2?8 28°-35", 7N 129°-32’. 2E 3894.0 3901.0 7.6—,

1312 43.7 33.2 3854.0 3856. 5 2.5

1355 50.9 34.6 3814.0 3817.5 3.5 |—-4.4

1427 55.7 36.5 3787.0 37915 4.5 (770 South

1450 59.5 37.4 3768.0 3771.0 3.0

1520 04.5 38.5 3737.0 3743.0 6.0—

1551 09. 2 39.6 3717.0 3717.0 0

1618 13.0 39.6 3696.0 3695. 5 0.5 —

1809 29.7 41.5 3606.0 3600. 5 5.5

1901 37.3 47.3 3561.0 3560. 5 0.5

1930 41.3 50.1 3539.0 3538.5 0.5

2001 45,1 54.3 3525.0 3518.5 6.5

2040 50.6 58.7 3490.0 3488.0 2.0

2101 53.7 130-01.6E 3474.0 3471.0 3.0 +5.2 N

orth

2126 56.9 04.6 3462.0 3453.5 8.5 (+14.0)

2202 30-00. 4N 07.8 4335.0 3434.0 1.0

2231 05.6 11.5 3418.0 3404.0 14.0

2304 10.0 13.5 3384.0 3378.5 5.5
8th Sept. 0049 25.8 20.3 3295.0 3285. 5 9.5

0118 30.4 22.4 3264.0 3258.0 6.0

0152 36.7 25.5 3232.0 3220.5 11.5 —
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Table 3. Measuring data of propagational error to loran ground wave at the each observational
area in 1963.

3-A. Measuring values on the loran station 2H2.

A-(1). A-(2).
Iyonada Bungo Channel
observational | Propagational | Groop observational | Propagational | Groop
i\tl::t.:igfl time diff. error of error g:{igxfl time diff. error of error
(p.s.) (Mil.) (Mil.) (ps.) Mil.) (Mil.)
1 2067 +0.2 — 1 1925 —0.2
2 2020 +0.1 2 1977 0
3 1945 +0.8 3 1991 -0.2  _o5
4 1906 0 (++°1- 2 4 1998 —1.0 (-1.0)
5 1905 +1.0 5 2011 —0.9
6 1905 +0.8 6 2028 -0.3
7 1874 +0.1 —
8 1867 -0.3 A-(3).
9 1867 —0.4 Hyuganada
10 1842 +0.2
_ observational | Propagational | Groop
;; i;ﬁg +g' :3 i\t]:;igfn zime diff. error of error
. .s.) (Mil.) (Mil.)
13 1769 -1.8
1 2053 +1.3
14 1746 —0.1
15 1746 0.5 2 2081 +0.5
16 1746 +2' 5 3 2126 +0.7
: 4 2163 +1.3 L1
17 1720 —-0.2 — 3 5 0187 16 (+1.6)
—0. .
-0.6
ig i;l); o1 (—0.6) 6 2201 +0.6
. 7 2229 +1.3
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3-B. Measuring values on the loran station 2H3.
B~(1). B-(2).
Iyonada Bungo channel
observational | Propagational | Groop observational | Propagational | Groop
2;.35 time diff. error of error i\tI:t.i c?rf time diff. error of error
100 (4.s.) (Mil.) (Mil.) (ps.) (Mil.) (Mil.)
1 2285 +0.1 — 1 2658 +0.1 —
+0.2
2 2321 +0.2 1008 2 2640 +0.1 |05
3 2339 +0.4 — 3 2665 +0.8 |(+0.9)
4 2344 —0.8 — 4 2679 +0.9 —
5 2345 —-0.2 5 2698 —-1.4
6 2350 —-0.2 6 2744 —0.6
7 2353 0 7 2775 +0.1 —
8 2367 —-1.3 |-0.4 8 2820 0
9 2368 +0.1 [—13) 9 2857 +0.5
10 2390 -0.1 10 2955 +1.0
+0.6
11 2408 —-0.8 11 3055 +3.2 (+3.2)
12 2417 —0.1 12 3113 0
13 2430 —0.6 — 13 3297 +1.5
14 2435 +0.4 —, 14 3282 —1.4
15 2435 +0.2 +0.5 15 3363 +0.1 —
16 2455 +1.0 |(+1.0)
17 2457 +0.2 —
18 2451 0
19 2475 -0.3
20 2477 +0.6 —
21 2474 +1.5
22 2486 —-0.3
23 2502 0 +0.5
24 2514 4+0.8 |(+1.5)
25 2510 +0.1
26 2522 -0.5
27 2539 +0.2 —
28 2530 0
29 2570 -0.3
3-C. Measuring Values on the loran station 2H5.
Iyonada
Obserrational | Propagational | Groop
SNt(a)..ti(O)fl time diff. error of error
(us.) (Mil.) (Mil.)
1 3650 +1.5 —
2 3675 +1.9
3 3690 +2.2 |+L5
4 4175 +10 [(+22)
5 4200 +0.9
6 4205 +2.4 —
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TLBEREENE, LhL, REBEICRBNSAORE»ISRTZDOL I BRFIIELS
hIEODOTEZDOEFICL %, WABBERE DB (Table 3) 13, WAMSIEREDE R (Table 2)
CHUETRM AR 50T, £, VEEORMEROICERL, SSEEOR IR
B ZRBBEOBZEERICU 72, JUNEDI B 38 BNBRO BEBH—KK % Fig. 4
ICRL, REZEOBRE LK, Bk, SERICET 3EMNYSEORAR (KRFHT) *
Fig. 6 LU, ZROEE &L

£ =®

D Bt
BHIGEOEMAIRIZ, =v 7 2V 2 VOERHBNZTOMAEICIT > T3 &3BLICH
ST 5, MiLBEOETHEER, HREOREFZERT IHEICE, —HICKRRTED
Ih 37,
Vo= ,C—=3>< 10%(m/sec)
vV togo
(Vo - BLABEEE, po- BREER, e HBR, o HHEE, 1 e BITE,)
U l, RABZETIERIE, BEETREL, BEEZRECTIZHOBEEOETS
ZESTHRINERS IO, ZOHERRATEDLINSY,

A O jTANE&AS\\\HA

e

© 02130

‘0 o2s60
024D
02H1®

o 01964

x1963
AMAMIOSHIMA
g 2

Fig. 4 Chart showing the tendency of propagational error of loran ground wave for
each observational area.
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u=c.n. (u-FHEE » - BHHOBITE)
BHORERZEREOEEORBTRICK > TELTE20T, EBENRICBOTERS (1L
i, FHEE, DESAEECE- TEBRERRIICEBMONTREY).) OFE
P, KROZER (RE, KR, BE) BEULIREZES, Thbb, GRE ERE,
THEEREDFER, BREAORERFRLENLIY, FEBRBREORRSMFOEREED,
i, FVALI P ORER, BREROREE 39, EEEEICKETS. [8=
BERDOSBITEBRRAICL > TRHOHBW,
(n—1)5 106 =72P +3 8;210 e
(m. b.))

BT, v 7 vk, EROBEKOBEBICL > THELBTEBUBETSC LT
5. ULdL, EBIKE, v7 YERAEPICCHSOERBEMZ T LIIHER DT, v 5
YTRA—HEEORBEEL RMI T2 2B, - THEORE 2REKEEET 241013,
RENFRETEC LT3,

—iRIT, BHEOEE, EEFTIZ 3x108 m/sec., KEHF TIiE 2 999776 x 108 m/sec, g
E£TIZ 2.99692X10%m/sec., T, BEETRHELD 3 BBMBLMBEXIN TS,
COMNT, BLITBI2WHROERIZ, 777 F—0Alick-T, BESH, BEHBLET

BLLBHMENTL B, HEEZ, CORRKY, BEEECHELOREEBIIETTIOE
EAMAEZHED T3,

nBITR, T--HHRE, P-RUE (mb.) e KERE

RARROEE
ERTBICHI>T, WAO—MBROREHERD S RORBEED:.
"B
KEH OEBEEAERITLT, =, RS OEBERDY, Fig.5 ORLEES K,
WER=RR  OER<ER  OEB>UEBE LB,

® ® ®
@——»®» @f_—@ @—~—£
\‘\U’/ \C? O’

Shp

Fig. 5. Sketch showing the distance of relativity from loran master station
and slave station for observational station.

L (NO%HT, ERBESDLL-7L23, HREISOBREMEN, OLiLo-& &g,
X/ DEHIGENS,

. QO%MHT, EBBENDENL -5, RBH»SOEHISEN, BEBIKEND,
OLlEo72L %2, ERHLOOBEEMBLNBEERIINEIS.

IOI. G)DRHT, EEBRENDEL -5, HBRHLOSOBHESENEERIINEID,
CLiE-7:2 &R, ERPOOBENSBhEERIIKELS,
UEDRBICESHT, SEAMRICBT 295 VRBICHT 2 IEBREERIF LT, L
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RFITKT 2HECIL, ERERICREARBEFEELC LIS, BUERERS L, &
RBRETTIE - AW BY 2REME (Table2-A. 2R) KZE{LBRohs. chid, &
EREOBITRBEAL e DEEZL SN M, BAROEAICIIMIIL £ EiLT 5 DT,
LR ORMEBSYREINT S, #M-T, WEINLEFBREREMAMTI0BURKRTH 5.
ZDEHIBCEDNS, UMEEHZOEETIE, ZELHOOTIHROMBICEZELEKAL I,
UT, @8I0 T, MEREIC, RHEEMHL TEET S,

AlthE (FEA/KREERE)
O2H3

Table 2-A-(1) 8.3 &, EERZEIOTHY, BKXMEIL 8us,, FHMHIL Sus, TH 5.
CHhRRHD IL OBFAICSZ0DT, (Fig.28R) EHEEAXRIHEMKEL, RSUC—K7T
3. Tibb, EREFMLD»S OEEERRIAVCDOT, BERZEZENEEZIONSY, B
RZELOHFBERIZEL, LrdEELEESEOCDT, #RIPOOEFRBENIDLER
bha, XJRORKE (Fi $£10% 107HICER) Kk 3 LBEEBIZH - 2 BRELS
ANTHLEOTHELREL> 2ERTLL,

%X 2H4

BRAGMBEZEZROTEITRH 2, ODO#RETHS. (Table2-A-2)2R) B4 HED
SH3HOMEMICSOEAK DS, COREIHASHTELOT, Hid, RMOFEEICH
BhHAOTRBLMLEEDNS, COCELICOWLTIE, B RBEEAR) Z2EOBICE
B, B &iCTB, i, CORBEHALETULEANTHS LSR5, KEAEAE
bHo TDDEENKEL WoEbEIONDH, HENBRENNILOTHREZEER
Bich-72tELZ005. UEODBHRRBERICRTEELER 5.

B (BB MA)
0286

Table 2-B—(1), #R 5% &, EIKDOBETHY, TORKMEIL 464 s, FHEH 2.0 o5, T
b5, CORRIZ, ERMEL,SOELEZEDY FREFMbD S OEBIcH~EE#ICIES
DT, RHIL IT—HTBELEZL5.

x 287

Table 2-B-(2) 2R3 &, BNTEBHAERBOSTHY, FOBRKMEIZ 5.4 45, FHER
23 s TH3. COFREIR, FEREMMICHSERNEOHT BEEEESED OIKODR
Eigkde ki, BRIL KRKTECLiKEs, CORRERFTIE, ERMBE ORKE
WCERMBEETZHN, chid, FiEs CWNEHFER) Kkl 5 257 o BAE R & RikiC,
PROREBICKLT, RCRRBRONZDT, BEMBASLOXEZRIZILTHLEDTI
B EHEINDY, FHMICOLTRASHTRLOT, SHBOMFRICETBLL, 4,
Fig. 6-1 B3NS HORKAKTH 52, FMEORFHARIFEEL -k,
C#rik (H i)
256

LN T, ERFMEL O SRBNBOHFBPPHEMRIRELY, HiCELIEETHLO
T, W IL DBEITH2B. #oT, DBSREFESHHLY, FHicCoMEAICHS.
FN384E D Table 3-A-3) DEKRTROTH 3., COFREEEETHIC, BAMBORIE (
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a

ascwosc.a. we ‘/‘9@\

SO ONT.5T) LT, 8. Ne4

Fig. 6-1. Weather chart showing on the Fig. 6-2. Weather chart showing on the
Japanese zone in 21st December Japanese zone in 8th August
1964. 1964.

Fig. 6-2 8M) itk 5 &, &, HRORBITHMMREL T34, ZOEEIT, FiEmbE
BOBEHICH > T BDT, ERMICKEVLEELSH, LRFLODOEENEN D LR
bha, COZEhs, BREBICIINE BCREICR - 20 OBBRIAXL DL
SA5.
O2H7

Table 2-c-(2)% 3 &, WEBZERABSDIOTH 3. LEHEENERALE R YER:
BEODOTRE UL OFAITHLT 3. T, BEMERICE Z M IT-2EROE 1 YR BLIc—
B3 HRRBEEROBBEETIOTLILRAONEN, KEUEREILLELEION
5. —HERE, RARD»S, EERBICHHSELET 50T, CERROLEEZE, R
KZIER—LEZSh, #-T, RRIUL K—HT2L525%. EMETIRORSICHEET
20T, TORBMBEICHETIEISFTLOEES Y, FHICOLTRIIROE S 3.

D (FHTif)

HWERI PRI SIFET 20T, &, HRMELEROBEEDZY, i, (CHEELE
WCHAIU T RREMSETZ ERTRERTHLLEES,
O2H2

ERZBILBHBARF LV EHERSEL, BUOKBIKEILERSA, KB OBe
€25, Table 2-D-(1), Kk 3&, CODBEED, RAM 6.6 ps. FIH 2.3 ps. THBD
T, RHRIK—BT 5. &/, Fig. 6-3 »5, MHRBEREKICHELETIOT, LRH»LDIE
BOBNEG 2L Bbh b, Table. 3-A-(Dh 53, EEMNE  F—BUTICIZH DTN
WrdsDn7gis,
A2H3

Table 2-D—(2)% 54 3 LEOD XA bHF L3>, CORKREERT 2L, ERFMibLE
RRELE, BAMGIICK > TIRBEMOBEMBHKL T 328, HicHibiZETH 3. C
D& QMHRTIR, DODRAUAHKRE UL DBURT, EERBOMILELET (Fig.
6-3 ICRONAIHBOEEIEDT) DIKE -7 -0 FT2bDEHEEIN S, &5
R, COHEIWIICIIBEFENEOEEZ S,
O2H5
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0 0
09 (IST) MAY 10,1964 oSLroT) JULY 28 14 k/f@\/
Fig. 6-3 Weather chart showing on the Fig. 6-4  Weather chart showing on the
Japanese zone in 5th October Japanese zone in 28th July
1964. 1964.
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M BT 200 (6 H28H, 9 H 7 H) MWL 7248, (Fig. 2-F-(DIR@)ZBM) &k
MR CHINNIC S 5 DT, WEREETERT S,

O2S86. 2H3.

MUERTU, RN P b & D AR <, BRI PENVZIE A G E N TR A0
T, R#t 1L DD B AT Y B 55, MNMHﬂb%O@ﬁﬁ@§<,it,»[”%é“@
E, ﬁi:#ulc“‘b(?_éémz_é Fig.6-5 252 &, WiAfifed 358, 3, #ERICH®L T
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TRERTEEZ S,

% 257. 2H4.

MUEHE T, BRI DX & DR ICH AN DO T, M 1L oy
A& 1L 0)1'/3/;%' iM%, Fig. 1 © F ko g ife K3 s L. o4 <, kX 1 o84
172578, Fig.6-5, Fig. 6-6 [T SN BHIFAEEL T3 & bh, F7, mHAEOEE
RSB ENSND. KR, A5, GEMROREICTHMIS(EEL THw 3, HEAERS &,
MO TH Y, LXK EKOTHEOT, RIS 5. Kb, HiHioRsiE
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OUTSTIIUNBL. 1964 9 (7470 SERT. 1964
Fig. 6-5 Weather chart showing on the Fig. 6-6 Weather chart showing on the
Japanese zone in 28th June Japanese zone in 7th September
1964. 1964.
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