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Studies on the Measured Data of Loran-A Ground Wave-II.

Kazuo Tacucur**

Abstract

Since 1962, measurements of the time differences of Loran ground waves propagating over
the sea surrface off Southern Kyisha has been performed to investigate the characteristics of
variations. In the previous papers, the author suggested that the velocity of Loran ground
wave over the sea surface is faster than that of the standard used on a computed Loran table.

As is shown in Figure 3,4 and Table 3,4,5, though the distances over the land to the section I,
IV and V nearly the same, there is the difference that ammounted to about 3 microseconds
between the errors of 256 and 2S7 in these sections.

But the errors of 257 in the three section were almost equal.  Therefore, it is suggested that
these differences are due to the probable variations in the conductivity of the path over the sea.
The deviation may be enhanced with increasing distances of propagation. The conductivity
may vary with some physical conditions of the path, which in this case would be influenced by
the warm current “Kuroshio”.
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Fig. 1 The glass fiber boat used for Fig. 2 Loran chains of the western
observation trips and a bamboo waters of Kyuasha

antenna mast.

Table 1. Methods of measurement

No. of Date Tooating Method of Weather Type of Loran| Type of
measurement Po. fix receiver boat
|
5 Koshiki Id. | Cross 1 JNA-102 ’ Glass fiber
o) S0 08 ) bearing | B (JRC) | boat
el JNA-102 | Shiroyama®
64-2 Sept. '64 Uji Id. (V) Tt B (JRC) in 18 tons
ng wooden boat
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Table 2. Expected maximum time difference due to
an error of 100 meters in ship’s position.
(in microsecond)

. Loran rate
Section No. 956 957
v | 0.6 0.3
A J 0.3 0.6
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3.1 AERR

IRV, VicB 2R ZHEOREROLEILHBHER & OBEREES S IDICEEA LD
A% Fig. 3a,b, 4a,b, TH 5. AMICBI2MARZTOEREZRERICHETESDOTERDLL.
REOWHICBOTERBOFMERT C LICK D BOME L ZHEREOMBIBEFREL S C
LBTES, BEOEHSMERDLIDH Table3 THY, ZOFHMERTME I, 1T,
Il ObDbPHETHRALIKDH Table 4,5 TH 3.

Table 3. Frequency of the deviation of Loran ground wave time difference
in the western waters off Kagoshima.

a) 2S6 rate
Section No. Deviation
1 2 3 4 5 6
+ 3 — — 1 2 — 1
v - 1 10 10 2 1 1
+ — 2 — 1 2 —
v - — 3 6 3 - — —
b) 2S7 rate
Section No. Deviation
1 2 3 4 5 6 7 8 9 10 11
v - 2 3 3 9 9 7 8 — — 1 — —
\Y% - — 1 1 3 7 2 - — - — — 2

* e. g. heading | represents the value between 1.0 and 1.9 microsecond

3.2 CHEREBOER

3.2.1 256 OEEIH ,

ERPOSRBSOEERRELVCIKEFRTZEAL, HMLEELOEEERIZZLEL
50 & 150i1IC 75 5. o CTHKDEHERH S B LERICK 3 BIEMSIEEI NS,

w1 (H8)

HERPSDOEFSE 1IBERRT ZEAMICGERT S0 S Chitk 3 Coastal Refraction 3
THRINS HEEEBERIER, ERECELELLDL, ER»SDESRIBLOSE
1248 UEEEREIC H 2 D TIESMERATH 3.

RV (FIERE)

ERDSOEFRIBRIV ERA—TH3. HRIPSObDRKAEHLEETH->TEZD
BRI #9150 T d B,

3.2.2 S1nEEMNE
MR IV
EHROBEZROTh B LERDOATH S, XX LERH»S DS OO 300
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T, ZHICEREROMMEB00M A2 IE % &6008 & 750, T FEM & Z DR O KBS
ST LT B RAHEHITB O TR I AERT > T3,

WV "

EARIRIBIT DL TR IV & BT H 2 2532510 oIR8 S & THERI MBI B 1 5 22
I AHSNIT,

3.3 2S8, 257 O—fzaviES

3.3.1 286v—+

Table 3. 4 J D iljifERIC 1) 5 256 DU IIDIMDH BRES SN 505, OMOF
B E & BELL T L 8usec. HitkEASNS, T OMIBIEMEDS U THIETET ML
BT BNEMETACENTES., b 1) TR0V EEZELERX D RR
AEMELAEBT 5, i) 28T THETAHQICRRTEEALN S, fE- TDMDLER
Bohs 2 o0FMIC K DEEDRENETMNICH Y, WIKEZHEHOREBICK S EBbN
B

il IV

4tk & UTODMBERIZ Ve TL7%. T OHHADHEHR LT 3 0~4 psec. % T DI
BICHBIT BEME AT EOMIT 1.6 gsec. &85, CiKBF 2D BBLOPTHD
KEL D DRI D OE5HPE %0 5 H» g Coastal Refraction %K T 5 T &5 T
HIhBEITHB.
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TP - T, EREMR D S OfF Shsdtic chE@ild 3841 2 D OTE N EEAEIE U
P EBBH oo, UL UG E b LIRS THE L 2S7T TRASNIZL T & ok
ERUIFCEICEZBEORNTRIEL TEDORKRTH A 5. ThIC 20 TOREHRIZRED
AT U 7,

HWIIC A B & SMBICH » Tid 250m (L%, FESEER 0mpEBI TS 54, C
NStk % Shadow Sector & L TR EEDELS HTATHT, e U Al it ss A3 4
L BZHEIC & BB ROEMICE B ETIONEMEMbNS.,

Table 4. 2H3 (2S6) Loran rate
Average dev1at10n from standard value in these sections

Deviation

Section No. Plus Minus Nil

Frequency’ % lAverage Frequency % Average |Frequency| %

I 8/20 40 3.5 11/20 55 2.0 1/20 5
v 7742 17 1.8 33/42 83 1.0 0 0
v 5/17 30 0.6 12/17 70 1.8 0 0

Deviation in microsecond
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Table 5. 2H4 (2S7) Loran rate
Average deviation from standard value in these sections

Deviation
Section No. Plus Minus Nil

Frequency % Average | Frequency % | Average (Frequency| %
I 2/20 10 1.5 17/20 85 5.0 1/20 5
I 3/28 10 2.0 17/28 45 1.3 8/28 35
III 2/15 14 3.0 12/15 80 4.1 1/15 6
v 0 0 0 42/42 100 4.4 0 0
A\ 0 0 0 17/17 100 4.7 0 0

Deviation in microsecond

3.3.2 2857Tv—+

M IV

RERZTMOMSOMD A% L DMl LEFICK 2MEVS DIRL, D20 3~
6 psec. ICHEAL T3, ULAbERROMESHE S IKBLEEDAOEBH—H I H
F2bDRIBALY 4~6psec. TH->T, AMROTHME 5.0 psec. L%LL, #->TE
RS BEMHMETH 2505 TORBEMBT 3 & ER>RR-IV 06008 DM EIC BT b
BRIEZEEESMEINE DEBEbN S,

U UAEBERIT BU> T 3 psec. Diifs U THb I 3 MO MIEIZ300~500m &0 (L& 444
ATHEZEBYT 5 EERMBREL TR IR LS BOREKENC ETH B, L b filE
RPCNSDIEDEMED S5BAICHS T &5 Shadow sector J& UL O JBH D 518 4
HoTDTRBODEZEZSNEN, HRIZKREOMERIC LI,

MRV

IREBOTREICKEY 11 psec. Z78, CAIRDOTRIMHOBBEAEE 7 =
v P 2T BB EDIE LW & MBEMIht. U LREICOOLTIRRETHATEH 3.

FMEBROBRETHMIMRIV EMLHELL, Chitk-Th M LRI O RS TS 1T
AU 7. MR 30N T 305 BRMICIIRERECELERT S C EBTFHR
had, BEETRRESWATE Table5 1853257 L— D IV & V 03 0.3 psec. %
boTChiLH B & BDIFKAENC LI,

34 REEE

AREMRICT I T 3 287 D & 5 WWBEHALTOMSE & 3 IHEIC DU TR BEHR THEM U 7- o
(v 7 YRELOBHEREEL VROEETH L LE2BEMAELL., Maicn 5y, v
7 A DRRICH =) W.C. Anderson®) (3 HEH OB ZIE RIS 299. 776 km/sec & L, B
CRERBTRERAAFOMEBEEEE L TEHIREE 299.692km/sec TH -7, DRI
ETow 7 YRHRICHIY v 5 v RIERITHE LRERFIR C=299. 698km/*% iil>, BT
i3 C=299.708 km/sec & L Tl\>%, R#EME®D Decca #Tit C=299. 250 km/9%% L,

* U.S. Hydrographic Office R—f%H>.
om s v EORBEEEZERLUETIIIIESME, Chit Red Lane DIETH 5.
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19644 Jt# 8D Decca Navigator Chain O FiifiZE Ti3 C=299.600 km/sec % fl>tz. &
DI RPERFERIN T RKHICBY 2 BREEIFBEERILTUSRLEL DO TR,

o..5)
52 A MHICE DA O c;'/%% DOMER ¢ LREE £ LD c BT HC &1

LohTwa, LpUBKOBBERY 3 0=(1~5)x10"" (e, m,u) TEDLINBLIiTHh
BOREED-> T3, REAWEORELSHEKD ¢ RBIBEEICOHBENSSE LS ICEDLNS,
257 v — PITBOLTERH S HSSMOME LIZEIERIC L 3 BENEI SN IR L L
EEOHDWEHR IV, VOBRZEZMREL LD S, RE- THORICEET 3 BIE4L BN TIZ
ZRUEATHLIOEDITHS, —FifE IV, V TBi1F 5 256, 287 v — F 0EEITIIH
3 psec. DENDHBD, TOMELEFBEMRIBHRIDOZNEBLHEL, #-TIDEDE
B3R KIZEEEZERETIZA  Coastal Refraction & ¥F/KDOBERICLBZEDEEZISOD
5. ChEWUHERD Decca System ICEBWTAHS5NB L L% Feyer gL T3,
ULHLUIMTERBEOASAEICEERTH-> T, BNEABEICHEESREINE ETH 3
A%, AL O TIZEHEIICFHYL @B oNBDTEDOMREHMST 3 & izREET
Hotc, BED 26 (ER-ER-WES, #LH3007E) & 2S7 (¥ LH600E) v—F 0
ERREELAE, MILCGERT2WETH B, TORREIIMNIEL 2 BIRHEDGAL
LA BMBERTE LI LILHE. ChoDT LHoTMIGEOUERITE LN
HBLBMINSD, ko TRENCIZ2ST L — B EORE, €5, MABRTBICEB LT
R EMNZITIIOCHFNEZFATITETH S,

4 &

1) BREZOWMITBOTHR AL 720 5 v — AHE O EIEEE % L4889 35
ICRPERDEIEMHE L D IBHEENEDON S C LGN EMEOIMBEEHEICE T 20E
THREEN LD LBDBLEMNTE S,

2) E, HRESBHLOAEETE2STv -+ 25 5L %, X7, FIEBHEMIZH T
50, ER—UER—FERBOME00 IThLTEChORBEMRTE S, o THItICIIYE
LIZHE600 R IC B> T ZEIE 5.0 usec. B Mo, ZOEEREEAROEILIcK S &
Bbhs, #-oTe 7 vREEORME I BEUIEEFBEE T OO TRBRIZTLI v
TH5, RICEBHICBI 200 7 VIFHZEORERREK+0.8EOMAEELI S,

3) 286, 287 DBEILBIC B TFUMEDEHK 3 psec. HH 5. Thidi LIEEERD K
1 2THBT &L, WKOBERBHERTRE> TR 30ICRETEH5DEL 7z,

O ICENEIT DU THE A BOR 218 - 72 BEE B RO E i 50 BB R = e X,
BV IET AR — BN R E, RRREEVIRE, SROWHETN REBEE IR
PRERT SUADPE OFMEAERN, FICEHOBKIE XN AR ERITEL, /IRE
LB THEEERST B,

-t

* Observations on changes of Decometer Indications in the GERMAN Decca chain: B.W. Feyer

(FESTE)
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