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Study on the Effects of Time-Difference measured by Loran
at the Fixed Spot in Kagoshima

Tomoyuki Genka and Kazuo TacucHI

Abstract

The results of minute examinations taken at Kagoshima (Lat. 31°- 32"~ 52" N, Long.
130°- 33’- 35’ E) on the variations of sky-wave corection, using the Loran-wave carried out
by the several Loran rates during the period from July 3lst 1961 to August 5th 1961 are
presented.

(1) The fluctuation of errors in the sky-wave corection may be sometimes Serious,
though the differnce between the one obtained from Loran Table and that from the present
observations does not seem to be serious. This may be attributed to the variations in ionos-
phere, meteorological and geographical conditions on way of transmission.

(2) Differences in the variation of the sky-wave corection between overland-wave and
oversea-wave, are clearly found as far as we concern.

(3) Attention should be paid to the fact that the Fading and much fluctuated amplitude
in Loran-wave image can be found in advance befor the image vanishes.

(4) Good ovservations on the ground wave are occassionaly got even at night, which
may be considered to have unknown relationdhips with weather conditions.

(5) Under the passing typhoon, advanced Fading and additional errors of time-diffe-
rence take place. The causes of these facts can be supposed to be irregular changes of tem-
perature,pressure, and humidity of the air.
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(1) EIEREMOLE ORIIALEIC & 2 55K,

(5) Loran chart, # X Loran table o5
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Fig. 2. Variation of Sky wave correction to the respective Loran station.
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Table 1. Epitomize to Loran ground stations.

| Distinction between the two /A difference

Time difference ‘ Sky-wave

Loran | stations and its approximate  o° -~ 0" 0 S0 O ection ‘ of position
| distance (mlle) _{by gLoran Table | by Loran Table lline by 1 p.s.| Remark
rates ; ‘measured by
Master station | Slave station (ps.) (ps.) [Loran Table
1 |Overland
2HO Niigata 560 Matsumae 737 3472 + 9 0. 9 ok
2H1 Niigata 560 Y onago 274“ 1110 * 0. 6 ”
2H2 Fusan 224/ Yonago 274, 2551 —19 0.19 /
9H3 Nomaike  22Fusan 224} 3657 x gaga. | Rt
2H4 Nomaike 22/Okinawa 338‘ 4915 * 0.18 7
2H5 I6jima 706/Okinawa 338 2772 —38 0.12 ”
2H6 I6jima 706/ Oshima 480 2877 —14 0:17 ”
281 Okamasaki 720Ochiishi 980 4334 ~ 5 L. 7 O‘f\‘;{i“d
282 Okamasaki 720 Namisaki 570; 1393 - 8 0.52 ”
\ i i |

« The use of sky waves i;l;rorlixigi{;:dr.
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Fig. 4-1. Variation of Ionosphere height at the respective
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Fig. 5. Passage figure of typhon, the spots where low and high pressures were observed

position of the respective Loran station and electric-wave observatory station
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Fig. 4-3. it ;R U 7. HoONRERER LOBEEOZIL TR NIZE L ERICIZE S 13
WEBD D, BESZICRNDT, BERBEIC UMLK ERD . IR, SREREDE
BT DL TRE 3 3 700, REOREL 72858, B X UES E,lﬁW%®Fﬂbtmﬁ
ORIMER %, Fig. 5. 1Ic/R L7z, 1/B®® Loran M 0% LiRAE, Fading, MF(ER, X
CHIT 2 BB EEA B LEZICid 5 729, 2H3, 2HAC O THERE U120 T
RICEH T 5. (plate 1.) DITHBICH T TEREBRNS,

(1 @ o & H

IR A R Lok, B AR L LT, Ground-wave & Sky-wave & D XEI0
BiEoZDLTWRED, CHRABGOBEEEICEIIZIRHENRKREIL EEERLTNS,
Ground-wave OHlIfEL Loran table 7» 5187 fHE A E—H LT3 DT, Z{EHERE
AFERIERE LT cESRBY oh D, BHIFRSBRICE > T, IMATHEELTEIAILz0
THRABOIREREINE L -T2 5, Table2. T * {liZ, *G.G. BRI **S.S.LIM O Bz
ZHEUMET, ZREOFRE LTREN UL, HL, 2H3, BLU2H4iC2W>TlE, GG
EFFGS A PITE L7z, Eillrh, MR BT ERERIC, Fading 25 L < b2, JHE

Table2. Measurements of difference by Loran.

. Loran rates j
o 2HO | 2H1 | 2H2 | 2H3 | 2H4 | 2H5 | 2H6 | 2S1 | 282 Remark
ate TS
and Time B |
July 3lst GG (GG, |
Noon 3659 4913’
13 4913
14 | 4913 |
15 | ;
16 3659 | 4913 ‘
17 4913
18 | 4914 *2703
19 ; So sepdec, lae, | Put
ss. S8 [ss. %4955 | 2818 [2891. 5| 4334 | 1394 TP
20 3465 | 1164 [¥2503 G.S. 5042 | 2813 | 2893 | 4335 | 1395
21 3465 | 1156 | 2526 | 3795 | 5035 | 2812 | 2891 | 4325 S1;;95
‘ S.S.
22 3470 | 1163 | 2525 %3835 ?}0?.5 2804 | 2895 | 4328 | 1402
23 3464 | 1159 | 2528 | 3819 | 5020 | 2800 | 2892 | 4323 | 1400
M.N. 3462 | 1155 | 2515 | 3809 | 5020 | 2798 | 2887 | 4337 | 1400
Aug. Ist 1 3463 | 1148 | 2523 | 3802 | 5025 | 2803 | 2887 | 4329 | 1398
) 3468 | 1143 | 2520 | 8797 | 5022 | 2798 | 2885 | 4330 | 1403
3 3462 | 1147 | 2530 | 3796 | 5015 | 2798 | 2886 | 4332 | 1394
4 3467 | 1145 | 2522 | 3796 | 5013 | 2797 | 2886 | 4331 | 1398 | .
5 3467 | 1146 | 2522 | 3795 | 5012 | 2797 | 2886 | 4331 | 1396 ”5“}:‘3‘33
6 3795 | 5012 E
7 3795 | 5012
8 ccir
9 1 3662 G.G.
10 % 3663 | 4917
11 g 4917
Noon | 4917
13 4915
14 ‘ 4916
15
16

*  Master station ¢ Ground-wave |23} L T Slave station ¢ Ground-wave % #iia& 4+ 2 HIEH:
#  Master station @ Sky-wave (€5 L T Slave station o Sky-wave # @S+ 5HIHEH:
#kk Master station ¢» Ground-wave [C%f L C Slave station @ Sky-wave % @&+ 2 HIEE
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N Loran rates
Date
and Time
17
18

19

20

21

22

23
M.N.

Aug.2nd 1

23
M.N

Aug. 4th 1

3462

3464
3463.5
3462. 5

3463

3458

3467
3468
3468
3471
3464

3462. 5
3463. 5
3467
3470
3467
3464

3466

3462
3462
3466

3469

3462
3460 |
| 3462
| 3467

| 3470 |

| 3464
3459

|
’3471

3460 |

3466 |

\
2H1 ‘ 9H2 | 2H3 \2H4 9H5 2H6 @ 251 | 252 | Remark
| 1 \
| \ ‘ i |
2532 | 3656 | 4913 2887 | 3
| | 4913 %2784 <A ' Sunset
1 | %5042 | 2810 (28953 } 1404 ™ on-15m
1163.5 2325 #3820 | 5030 | 2809 | 2899 | 4330 1404
1162 | 2532 #3830 | 5030 | 2810 | 2898 | 4331 | 1404
1163 | 2532 *3823 %5063 *2841 | 2889 4331.5 1400
1167 | 2521 *3828. 5/%5055 %2830 | 2894 | 4332 | 1403
1166 | 2525 %3831 5050 | 2810 | 2895 | 4334 | 1404
1165 | 2533 #3824 | 5025 2800 | 2895 | 4334 | 1404
1157 | 2537 | 3804 | 5027 | 2801 | 2884 | 4332 | 1398
1155 | 2532 | 3804 | 5022 | 2799 | 2884 | 4328 | 1390
| 1156 | 2533 | 3802 | 5023 | 2804 | 2884 | 4328 1398 | g
| 1155 | 2534 | 3800 | 4913 | 2790 | 2880 | 4330 | 1395 | PU5 1SS
1150 #2664 | 3662 | 4919 | 2695 2882 | ‘
| 1149 [+2665 | 3659 | 4919 ‘
*0664 | 3662 | 4914
%2664 | 3662 | 4915 |
3664 | 4917 |
3662 | 4915 |
3662 | 4916
8662 | 4916 |
3660 | 4916
3663 | 4914
: ‘ 3663 | 4916
‘ ‘ 4910 |
‘ 13660 | 4915 %2700 | 2878 S
1162 | 2528 | 3665 | 5030 | 2800 | 2894 | 4329 | 1403 |SURSCt
1159 | 2530 *3822 | 5035 | 2809 | 2891 | 4330 (1400, 5
1164 | 2530 %3823 | 5030 | 2808 | 2888 | 4330 | 1398
1166 | 2523 #3850 | 5027 | 2802 | 2886 | 4335 | 1399
1167 | 2539 *3844 |5026.5 2800 (2898. 5 4334 | 1397
1163 | 2500 ¥3840. 5 5026 | 2803 [2884.5 4336 | 1398
1163 | 2500 (#3841 | 5026 | 2807 (2882. 5 4334 | 1397
1168 | 2529 +3837 | 4914 |, 2990 | 9886 | 4328 | 1304
#1185 | 2530 (+3835 %5049 2831 | 2889 | 4335 | 1397
#1179 | 2504 *3841 5056 %2631 | 2881 | 4331 | 1397 g -
[e1174 | 2532 #3844 *5083 #2844 | 2899 5
‘ \ #3824 | 5020 | 2805 | 2887 R
| 1158 %2665 | 3660 | 4917 |
1 2664 | 3658 | 4915
| 13660 | 4916
| 3660 | 4915
| 3662 | 4915
3663 | 4914
3660 | 4913
3660 | 4915
3660.5 | 4915
3660 | 4913
3663 | 4914 #2700
#1185 *2695 | 3662 | 4916 *2698 | 2885 | 4332 | 1398 |
1162 2690 | 3660 | 4915 *2690 | 2890 | 4325 | 1403 | S“[5* o
| 1158 | 2527 | 3660 | 4916 *2686 | 2890 | 4331 | 1398 =l
‘1161 2530 3817 | 5028 | 2806 ‘2892 4335 | 1397
1154 | 2524 | 3806 | 2002 | 2805 ‘2885 4334 | 1402
1161 | 2531 | 3819 ‘5025‘*3282 | 2894 | 4331 | 1397
1156 %2505 *3837 | 5020 | 2802 | 2894 4340 | 1407
1161 | 2531 | 3806 | 5024 2803‘ 2892 | 4332 | 1404
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. Loran rates | ‘ | | , ,
Daté ~_ | 2HO | 2H1 | 2H2 | 2H3 | 2H4 | 2H5 | 2H6 | 251 | 252 | Remark
and Time By ‘ | 1
2 3471 | 1153 | 2527 | 3808 | 5020 | 2807 | 2893 | 4331 | 1401
3 3464 | 1150 | 2530 | 3808 | 5020 | 2805 | 2886 | 4332 | 1403
4 3465 | 1153 | 2535 | 3800 |5018. 5| 2800 | 2892 | 4328 | 1396 | .
5 3464 | 1150 | 2530 | 3801 | 5016 | 2800 | 2891 | 4327 | 1396 *“P}f‘sgi
6 1169 3660 | 4912 *2700 | 2888 14000~ P
7 %2661 | 3660 | 4913 2890
8 %9667 | 3661 | 4916
9 3660 | 4914
10 3661 | 4915
[¥3788 |
11 3659 | 4015
Noon 3662 | 4915
1 3662 | 4915
14 | 3660 | 4915 ;
15 | 3661 | 4915 #
16 3660 | 4913 i ‘
17 3661 | 4916 | \
18 3664 | 4915 %2699 | 2890 ‘5
19 3465 | 1155 3661 | 4917 %2697 @ 2893 | 4331 | 1399 “f‘;ﬁtm
20 3464 | 1151 | 2672 | 3665 | 4915 [+2701 | 2889 | 4330 | 1398 e
21 3464 | 1156 | 2665 | 3660 | 4918 %2705 | 2891 | 4331 | 1396 |
22 3466 | 1155 | 2673 | 3662 | 4915 *2694 | 2894 | 4331 | 1400
23 3465 | 1146 | 2525 | 3661 | 4917 *2698 | 2885 | 4325 | 1392
M.N. 3470 | 1147 | 2528 | 3665 | 4915 #2704 | 2892 | 4334 | 1397
Aug. 5th 1 3465 | 1157 | 2524 | 3664 | 4916 | 2707 | 2891 | 4332 | 1397
2 3466 | 1158 | 2525 | 3000 | 4920 2705 | 2801 | 4332 | 1807
3 3465 | 1158 | 2526 gé%; 920 | 2106 | 9887 | 4331 | 1393
7 | 4920 | 2704
4 3465 | 1158 | 2525 gggg 5024 | 2803 | 2891 | 4332 | 1400
& 4923 | 2702 Sunrise
5 3465 | 1155 | 2530 | 3663 | 5024 | o804 | 2894 | 4334 | 1400 | PUSIUE
6 3465 | 1163 | 2525 | 3662 | 4914 | 2704 | 2896 1400
7 1157 | 2671 | 3661 | 4917 | 2700 | 2890 |
8 1157 | 2662 | 3661 | 4916 E
9 3662 | 4918
10 2667 | 3663 | 4916
11 4915
Noon 4918

G. G. Result got by measuring the slave station ground wave to the master station
ground wave.

S.S. Result got by measuring the slave station sky wave to the master station sky
wave.

G. S. Result got by measuring the slave station sky wave to the master station
grouud wave.
s Unured data

BIEICHNT 3 LiESN 5.

KT, TR~ 8 A 4HLYD 5 RICHF T Sky - wave REAIGIKEELTREI O
72DT, BREHNOBIRAEZ THO, WEMZILKNEFRKETH S EBbIS,

(2) Sky-wave correction ®Z L,

Fig. 2. |3 Loran table X 0 sk 7z Sky-wave correction A FE#ERRE (ous) & LT, 7@l
Ic & - T+, Sky - wave correction ® 5 HfioZ bR L7-KTh 3. 2H1, 2H3, &
JO2H4D 3 fF/lc D> T, Loran tablejc |3 Sky-wave correction #ffic “Do not use sky
wave” LFLT, TS > T 5 2s, HllESEORICEIT 20ER 2 I, &R
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2HO : FEMEIZEMEH L D FTICSEH LT 585, BASusMOMPANT, <303 —H{
Kﬁbfﬁ%h%@?,—@%%ﬂ%g&%i%ﬂa.bhbﬁ%®ﬁﬂK&%@Uﬂ&
MR C ERTBARL L, B LOEMTHEN L THERE L TAHETNIE, P
EEEDLNBZDT, BROLHNH D
ﬂﬂiwﬁﬁwﬁmQ%M&bc,D&&D%%@#ﬂCOﬂc,&% 13 15 - TIT
CEANR SN DD, TOERIESNTIL, RORARRPICBIRES 30 TRENA
5 M.

2H2 : BfHs -+l LU THRA 10us OFEBHPIICHAE L Tl 5. Table 1. IT/R L 72BRIC,
Z @JF)® Position line O KSEE L 1usic > %0.19Mile DFIE L35 DT, FAREL LTH
ATd, 2Mile fiDFEIC ADT, ERAERBERRTI2BOMETEBTLLEES . (Sky-
wave & L TI3)

2H3 : EEEO Fading O #ETHRBED DT, BEETEZWLY, »EDD
Z@E b BRECEDLNS.

2H4 : Bi%h oM oReB i, WEHERBETLTL S, ZORRIEHL AT,
L LIS hs s, C ORESBEMICH 58I ELHES 2l TH 2 DT, HEEOFE LI,
SHOWRITE Bz, KO R[IIREDMERICBIRMD - - DT, K[RFRMADHTHEICHEE
ZIMA BT 5,

2H5, 2H4 : #tic §915ps OINT HEHEER OE &, [#ip S DZ 8 Las o +lic
HWINL TH L BEIOETH 378, B EEHOBRERORH TR ENA S, 281, 282!
FC B RRERIC T A EMIE R O NS ds, 2STHE—Hll, 2S2I3+HHICRAEL T 5, 4
WA IO OFBIERMRMITICH D, TORBEREL L LB TR, mﬁﬁm%im
ARSI 2R REICEbNn 5. Sky-wave [ZEIFEEO T SEES XL ERDN TN D
1HlEd A5

(3) #&# & A o b ®

I L& RO, BGOSR —Hd 5 L&A 5N 5, 2H5E2H60E &H)
HX02S1 & 2S2 (B F&H) @ 2[UC DN TEKT 5. BINcAMILZ Bl L 72 Sky-
wave correction D& LAER LzDH Fig. 3. TH 5. MicowTiE, MhagdRls b a5
IR UL R S 1, MTOEMEAERL T3, B EERORIC O TIRRIC
HENZZ LD T, ZOFRRBHRE TR, BEEHO SO, S ERDTZEAT O EEE
BoRE BT, TNEMBLT, EEEE * Es EH) & OBIRIC DL TEREHA .
ﬁ,immﬁﬁﬁm%u%@ﬁw%comfm,7Hma®ﬁubﬂ%%nmmct@L
+F I IR LS, B A BEA S THEICRE Lz, Fig 4-1 3ES<RC BT %
@@Esm®”&%mbt§®g,ﬂg42i(?HﬂB@ﬁM@&)WW,MH,MM®
HEHUFTE G AHMOBEEOE/LEZR L bDTH Y, T/ Fig. 4-3.13 7 H3LH O EHE
BORILEMEZ KD 5 L-dDTh 528, Fig 4-2. LBRREEZEB~2 L, Es)#Hi318
BRE X b7 HHRTEE B> T a0l L, 2S20HIEMEOEI/ILLEE L T 3
2S13BART 2 L b 54RO Es @ OE S S0 T, Bl EEET 5 $1Jk

#kSporadic LEJF
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S, 2HERL HEEERC Es B HHRTEICE > T2 0icd L, JIERE S B0
LTEA20DT, BHEOE I OEMMEBMR—BLTES. 3 BEBWENE, HHNcHERSE

OZEALERLT, MiZEOBERIE—H L TEBIEY, ks, 4HHIZ3HEELLESET
[ UBAER L TR 255 481 2 REICHIEFZRD LT 3 0icd U Es B icizZ iz &
Shisw, ML, Figh t/RUcRIC, A BRMHEZELAE R LB 30T
MDD H - 1D TRELAINEEZ S, 5 AHRRELVERZ ICHIT T, Halk
ﬁ%@®%mﬁ%b,HM@K%$®ﬁEﬁ%Bﬂéﬁ,Eﬁ%@ﬁﬂﬁ+ﬁﬁmw®?,
ZORRZESNICT 2REIHEL LY, DL e, BHENSBEREZRDERAS.

g EARE Céw“c%ﬂﬁf@%/ﬁ%i’bh%i)ii?r*imif;m@f, flEDTEZIBM, 220D
RS, MBI bR S h 250 5B S |

4 [BHEHREOHER

Fig.5. 3l L7 5 HHO5KSEIS%E IRICE L )b DT . BT/R U eI e
THIABIT P, FEIIRRRRERR 2 R S e R 6N 52H2, 2HS, ZHSi’o’cl:Ui‘ZHmcocn‘tf%
#H9 2L Fig2 oPIRREZK) 4REd, 1HEDWEMOE#EH M AEL, 2HH, 3H
BeRAECRONZ25, 4AEBXT5 BRI, #13 BEEBSTHIEBEOZE B H/NS 12
D BN REICIE > T B, ET 3 ICREDRES S B 1t EBRRER N5, T
HEBECLZEL T 2EPSHIROESEH NS, MILREIZERORIRICHKET 5 &
BAoNns., MOBRRIHOESEBERBOBRFIC b RO, BUTESREDSRELL?
RORIEED, BB ERBEOEN», &b kobgeicE b, BEE Fading
2P O O THHRRESE TN LB 25, BHURRED S TRLERKEHKS

(6B MBEERICD2WLT

8HA4BMAIIREL D 5 HOAHT 9K E T2H3, 2HAMRD 1 KeffE D&% 7R L 72D A3
fAD plate 1. T &H 5. BMRIEHRE b EREICTOGEMMSER f%%@ &5 T‘ﬂ/‘f%’%
Upper-trace ic## < , Lower-trace i§5 < T 2D T, HIEW L EHIGEE I, Amp-
litude ballance control # & ¥ Reciever gain control Z F8# | 7-. it L 72 B EIC 3 Lower-
trace IC S EENHHN T35, (Slow sweep & Medium sweep 0 5. E 75\: %= R ®wE
Sky-wave @f%a 3 Fading 2360, BicH<ELNIEEE H 5H, Fast-sweep OEED
B RS EC@KﬁQKQE%ﬂﬁbﬂé WY BOREREARA TTIE - 7DT, AR
@ Fading 3R ONTBWEREGH S, HEIKEBLTIE, Medium sweep TH 511 5K,
i@ Upper-trace, Lower-trace ic1-HP-E, 1-HP-2, I-HP-FEnE b, T
ORISR S 2 25, BRICE LTI, My THEFHATESE LT Ground-wave @ 4 23
BbhbnTins,

2H3 @ 23h o Fast sweep {43, Slave station % 20us 9°5&72RETH O, 2H4D
M.N.» Fast-sweep, 2H4 ® 9hod Medium sweep & [Af#IC 20us 3587 TH 5D T,
0usOMREREDNTH 2 pH5H 5 B, HOERBOFERZHE SR 72 nOREzE
iR O MEHT, FCPILEICREBEICE S LB S, Medium sweep Th{EICHEQEHET
Fast sweep i)z 72856080 T EE&%, 2H4, 22h Fast sweep 1278 L7243, Sweep
2z - Fast sweep [CAD 5 a8 5 & 5. Amplitude balance control % 54
U787 - 7e D RIE A R @ 10h, 11hiks X U2H4D23hic/R L7z, g Slow sweep DR
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POFELUTHEBL TE»E0L &R/ UEBIEEBD BETHICE 2 O THRITER R O fEskIc 75 5 |
1B TRETHIR U2 )g 08, MNHEIC & 3EE% 0 3 23Kk 2 o Tl £ %4 5
ETH A, HMEMI S IZ2H40Noon, 2H3m21h, 2H30D 2h %Td % . 2H4,13hopFast
sweep, MU, 2H4,21h @ Fast sweep 02 Reciever gain control @ FIFi & Th 2 8
COREBBR—RIVERICEDN S, BHEAZTA T SO T Gain control ¢z FiF i
12, IELOLRERSERIERSES O TH S, £D A, 2H3 Noon @ Fast - sweep, 2H4
23h @ Fast sweep TdH - T, & 54 L Gaincontrol % R 2 %8s dh 5. H AN, @i
REEICE, Fading BSEEHONMEE RIQAE 2 O0PREHCIE 5D T, REST LR
ZSIC FEY 25 H 5. AHNED G.G. & SS. o c s 2 &, Fading 732
ICBHN, XMBIRIMOZLENZICIED, ML HKT520DT, Mok sEiRs
SHICEPNRIEE 530, PLEMEBZEO R, WITEENC DL TOBESIC s 7.

VI. © El (63
DI EBEOME, BRAS0 TR OO THMESHRIEZ T LS - 7023, BRRoFEnx

Z5.

(1) HERBICET 34R® Sky-wave correction |3 (Loran table 7> 53R 726 D), FEH
AT OMED D 505, BHLRENVEZFMIBOERZA S, MLEARS, KICLD#HE
OEFPBIHLN 2 O THELBRT NI S 50,

(2) Sky-wave correction (%, if F#éie, B o Loran wave Tl, <OZE{RIRN
MWD ERADD, FAUREBTREEFELCLDIE, MR LEERTEELONS,

(3) Wamlx Loran oJERMZEICHMT 260 BN EH, 0K, AR, BE%D
BEICERT 20 TREDA D . HOERMEEITHICBIBBE DT, HEICHIZE S
NRINERSBHERS.

4) MeMAAET 2EBEOMET Fading 5 X OIEHE &I kS L EET 20
T, MEEIRFICSIHICAN TES, BIlEELORORICEE T SNETH S,

(5) HAHEICH L TIE, Ground-wave DSHHIC A > THEFIGEL L TRIINIT = 254
Db 35, HREOKICR SNI-DT, [RFMICHIRT 2EEICEbLNS.

(6) HHEDOWEM R, O, B THM LB H EWEICESEINE DT, BIENEED
THEIDERS 5.

W, BEGIEREESGI TBIlS NI BRIC L > T - 2D T, WIENGHERIZAL
o tehs, G, BICHIAZIED TITE L LB DT, EEOHIEE & MkiEE RS K8
ThHs.

DT, FBITH D2 TOURBPEDT, WO B AR B S 3R, O BI%
A, ACFRRSRAER A, FEMEIE BIMR O BORMA JR UL U TRk > 72 T4 7 I IS8T O BT [,
WFFEIC DU THIRWEY 2 5D - 7o AR IR, HoBiRIcR  EHoEs2 %9 3.

3 ik
(1 FFIEK : 1958, e 7>, o — adh,
(2)  FH, Wy : 1954, IR, % — %tk
(3) Aowo, KoBavasur, Ouchr, NEmoTo: 1954, Measurement of Loran waves. Journal of the Radio

research laboratories, vol. 1, No. 6.
(4) Pierce, Mckenzie and Wood WaRrDp: 1948, Loran Radiation laboratory series, No. 4.
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