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On the Occasion of the Commemoration of JACRAN

President, JACRAN
Toshitada MATSUYUKI

As the saying “Time flies like an arrow,” certainly time passed away so fast

and we have here the 20th anniversary of our Japanese Committee for Radio Aids
to Navigation (JACRAN). Although we have been uniquely concerned with the

subject of radio navigation, we are confided that our footsteps hitherto in this
field have never been small. .

1951 when our committee was founded having been the year not yet far from
the surrender, we were still in blindfold condition. However we were just gett-
ing chances of obtaining some foreign technical informations through the occupa-
tion forces or from some other information sources. For instance, we knew that
the “hyperbolic navigation system,” being called “Loran” and the “Radar,” both
of which had been the secret radio weapons during the World War II were
already contributing to the peacetime human lives. People concerned who were
much anxious to study and absorb any knowledge on these new techniques set
up JACRAN then. At the first stage it was a semi-official organization under
the Maritimes Safety Agency, but it was reorganized in 1957 to the present status.

~Since the foundation of our committee great changes took place in Japan’s
radio navigation field. The Loran network which was established by the armed
forces during the occupation was turned over to this country and then extended
and strengthened. The Decca system network which would cover all over Japan
was then planned for the matritime use. Hokkaido chain and North Kyushu
chain were successively set up according to this plan-

On the other side, the air navigation field which had long been under blanc
condition came back to us at the time of independence. We had to study many
things in this field too, because the air navigation technique after war showed
big difference compared to that of prewar time. To cope with the new system
modern radio aids to navigation have been being equipped step by step. Re-
cently this country has decided to take part in the global Omega network pro-
ject taking the responsibility for establishment and operation of one of its 8
stations. We hear that a large scale construction work is now under way at
Tsushima Island. This fact shows that Japan is becoming a potential country
in this field. Keeping up with these improvements shown above our committee
has been always contributing something to the authorities concerned, such as
once responded to the questionnaires rendered by the Minister of Transporta-
tion, on which we are much proud of.

Continuation of rather plain but steady steps of our committee until today
is dize to the warmhearted cooperation of our predecessors and present members
who loved on this committee. Here we should like to hold a commemoration
ceremony for the purpose of celebrating this occasion and extending our gratitude
to various organizations and people concerned. However the only regret is that
we cannot deliver our gratitude to those predecessors, Professors M. Izeki, T.
Kumagori and Dr. Y. Ito, who passed away after devoting their efforts to this
committee. Let us mourn them deeply.
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A Contribution to 20th Anniversary of the

JACRAN

Former President, JACRAN
Kiyoshi MorITA
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Torao Mozal
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Recent 20-years Histoi'y of Electronic Aids to Navigation in Japan

Electronic Navigation Aids Division Maritime Safety Agency*®

Abstruct

A great number of radio navigation aids have been
established for use of numerous number of vessels
around Japan.

This paper describes the recent 20-years of history of
the electronic aids to navigation in their development,
implementation, transition, etc.

Included in these aids are:

Medium-wave Radio Beacon, Loran-A, Decca, Harbor

Radar, Micro-wave Talking Beacon, Micro-wave

Course Beacon, Micro-wave Ramark Beacon, Trans-

ponder and Omega.
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Navigation Raders During the Last 20 Years in Japan

Abstract

On the 20th anniversary of the foundation of the
Japanese Committee for Radio Aids to Navigation it is
timely significant to review developments on navigation
radars after the World War II in Japan. Generally
speaking, they are classified into devglopments in three
periods by the auther’s personal view. The 1st period
is one of he infancy right after the war, the 2nd is one

“of the youth, -and the 3rd is one of the adult continued
to the present. Typical problems are described briefly
from the legal, operational and technical standpoints of

view during each period.
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%o
(1) MxHED), MESWMELEERIR
(Relative Motion, Ship’s Head-Up Display)
(2) HExHES), ElHMEEERAR
(Relative Motion, Stabilized North-Up Display)
(3) m7BEERBRAVEEERRHR
(True Motion Display with Long Speed Input)
£ 2 DHBARAR D i DA O THIITEET 525,
TR DOREBAADO Vv — X1ZRE-F T D HEHR A

v FR XD EROBRRFHEOEBO—DEEREKS X
5T - TVBEDDBE, buETI (3) OEESE
RO HOEFRMBELER L CWRVWOREIRTS 5,

3.4 @EEHIEAN

(FroFVIiBIRY—7 5 9 2BEOHEDLED)
ARBD X 5 1T 1960 4R X v IO ERIL, Btz A
P OEBRICEEL T, BERO LV~ X TABHCEKRRY
7uy bTBFEIR - TEA O QBRI AR 2R
L, BIFL, GBROEKROFEZHIIL, BRI
BETEIR & 5—HOBMELTTX 5L - R EBE LR
MESOBTFIER LEAT TERT 2 FRSKE TH
FREIN, ABRPOCEHINS X5 ok, =57
vy TV OB OWTEZIE, ERIERBIAR
LIEN T v v 2 BRI TH - 7o, EERAFFR
ELEBHPAROTRDOLD, BILNUALELIND
Pk & pE A MRED X 5 i oiEET SR B v
THEAENEVOREETH Ok, $D L ST #H
BICEET Y — 759 &0, Ty T v 7/ OEREL
BT AERLVEBEOHEMTRLIVET THD LN
SHEWLRMEDID o7z, b7y Sy —03F
v X ORIEIXV — X B BET B4RV — 22 L 5> TR D
ENBEETH -7z, ROHRGESRIZZ OWED
R % — 2T L BT HN 2R L T A & T
BRBTH > TV — X OERHEMN EH» D D ERBFEN
PR S bIED CHkD 5, $HBEREBEZSFTHS
LR B, bPETD BM4SEELY 4 7 FRTET,
A SRR T — < ‘Mo EERhHIE s RO
7 O—BE UTHEHER LY AT ADBSEE & D B,
BAMAMRE S OMEIER L LT, g, BARERDT
e, KEMA -, BEMEERA—Y, BIUE
TEEHEA —h B E - CTHFRER TSR, B
454F 9 A=RERFTEOEN T B L, Bk &
FiEIch R D FHET A F ZERPCH D LiaHFR i
LOBHLHEIRMOT ELES, ZOFRET A+ OFEER
COVCIEHBRIIEERIZERE L E > TRV, 2
PEYATFAO—RRELCY — KR EHATSBALDE
T S ERIFS M ER Y ET RS 5, BEEDLM
EHoFRXz2E4D, EEOL0HRIVELREEE—IS
EAE L RBRRBE TH - C, £OBESHEOKS
LHETWARVWOREETH 52, KIEEOMica R o3
—~7 3 —<VADHAP LHED LW HRCHA CEE
LT bDEHEZ B, £42DERLCOVTIThAE
THRER L VBT ONBETHHDT, LOHEMIIER
LSERESNEEIRETIFET L Edl,
(1) Kelvin Hughes #: () Photoplot SystemdD
(2) Raytheon (k) TM/CPA Display System2
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(3) Marconi #(3) Predictor System(®

(4) GEC-AEI #t(3%) Compact System{®

(5) Cerci #({4) A.T.A.W. Systemd®

(6) Norcontrol #:(/ —n 7 = 1)

Data Bridge System(16

(7) Iotron %k (Gk) Digiplot System®?

(8) Sperry 4 (k)

Collision Threat Assessment System(18
(9) boEAMBRAE) “SR-106" Systema®
3.5 EBSEERRE :
BAED CRT 12 X 5 v — AP RH OB b &
DRTHEL, BHET~ FELTHREEDATTRL, M
AT X BFEEHREETH 5, EHWE» S 208
BARERZ EREV, HEEES<T5HEE LTI
(1) AR LEEKRE X077 v 7 sz K
ELCHMR M oREOEREER EZ ST F
PR

(2) CRT HE%WHB RIS EL

(3) v—Foe7HEse—HERLEELIRET
> TS K ERT HHET, TV ZEEREECH
5 ERHES, CHICRFTFEAS® v v 2 S—
RELVOIRFHE RV HAAD,

Zh b OFEOMN SR & U CERAEEMECZ
L, 5HBOBFETRET —~D—D2Th 5,

3.6 EEEHL-—Y

SR EERRE F 7ok @ B B AR L

<y MR OE RIS\, TERIEARIN OB CHE
% DERFHTH, BRI EL b TERD, L0
BAEHERED B\ o TR < EREBI 23 5.2 2 O
BRI TH B, Bdnisnt b/ NI B S 20
TRBA G EEERY — &7 BSiiHeihvs, 5%
AR OBRIC LV 25 LB AE T 2BRER
flife v — X OHBBHHINTWS, ZOEEERY —
C X ORARIEE & U HEOGER L EBREM LD
—EHHEE D NKHFET 5, —EBV — X EHHEE o Lk
DOHEOFEEXEOFM & 2HE, FEMEERLY
RALERERLELDIOTCH DL THS, DEIK
¢ DEROWTIEROME, REEFEN R JCEHE2F
FTREMEMOKRE IZC LY POBRECHELZHRET
REPHEETH D5, EHRBRELIT VRS & A
LOPRDVICBOWTHREINERETHH S,

L EHELY RIARAL — 5 OHHORER
41 EBERE

R Y — gt A Y PPL £ROALA NV —4&

ThoT, ZEFLLTREZRAEE<* e Vv 2 H

WCWB, HERTE TIE< S F b r Y OFMITHRERE
ELE» R, BRI oSS HREE SNSRIV
ofz, EREWELLTIVDOERBELAD T A
VRIER BHEENELHV A ERERNETBRLD
L EERMOERVTH S, PEHNU LDV —XX
WMBOLEFSLRAE L > TVBELDHEL, TOLERE
F (ERY A7 bey) OFMMBLARIEE K& R
Thotz, LALhBIRRERGERD, BLikth
T B R EEAE T E LT SCR (v Y 2 vHIEERER
T)ORABRET S5, L LER UL AIE, BE
SN TERBBORBRXEINRMY — LR Sh
PRz, FkTUEE L L TR 5wl ATR
FHLHABEAL LTRLAEHBERRESRT, »r5sEE

| HMEOEPTERIE A SRONEV, EERCHT

LR DBMAY — FRIIREVESI TRV EVZ IS,
—HZERTIROHWLORERRES Z 2T BEOH
CATbNTE, RO LBAMAY — £ OFER
T~ 4 7 v FHEERTOTELEIREEZT50
T, ZOBRFROMTIERBZEROBEHESIEROE
BNER LD, (RIS~ = A SHEMBID I 74
— & A F— FHWE L VST, EKETOE
HBLEBiTINBOLAF — FOMFIRED» 7 DK<
%0, oS-V 77 FENDRE L TCEYBER LM
VNSV LDOBRBEHRAFTEL XS5 AT, BAR
CxOEMERT, b1 — VO k{~y
FLERT —2AVBEZEREVITVAREI IV —%
R X, PEREERDOY 2 v VST 28R
X, POREEFELETEERELOT AV Vv~V a
vERAEL LD, MEERE L TR 2dB RERER L
BVEhro T2 b B “matched pair diodes” % W5 &
LR LI THKA, TD “matched pairs” ZFHV 5
NFVAPI I/ —b Iy /7 THEAf TV FA

CEBBBEBRENTN—R—ERH LW, EfiiLs-

FMADEEEE S -7 2y bF— Y ¥ —LAF—F
LHRELNBF L V=M 7 ek 79— X144 — FHH
FXhiz, T OFREIH 30 £FLIRT Schottky KBz X
DREZNEZLOT, [EROEEMAL 1 F — Fick
L, MK, BEl, £147 31y 7 v vV hRERBY
THBT <htws, BRI, WHEMmELC2L 5h
THY, A=V 7Y I BEANBREVOTHVWERE T
bh5 (385 ESH),

R E L LTRERE ALY T~ 54 A
FrYBREWSHhTCHER, Thit <7 —BEDOHED
R X o ORFEOREHEZELIR 5 2 L HT
%, AFC 1p0<ei{#adRuE L L CaxRREak
OTHMAY - FORBRBREL LTF#ETH -7z, L
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AR LB 7y —F A4~ ViR
4 W S -3 v F X X v F
" B IN21C | IN21D | IN21E | IN21F | IN21G | IN23C | IN23D | IN23E | IN23F | IN23G
Burn Out (in Ergs) 2.0 2.0 5.0 5.0 5.0 2.0 2.0 2.0 2.0 2.0
Comparative
Noise Figure
NF (maxy in dB 8.3 7.3 7.0 6.5 5.5 10.0 8.5 7.5 7.0 6.5
(NFif=1.5dB)
Conversion Loss X
To e dB 5.5 | 5.0 6.0 | 5.0
Noise ratio of the
diode 1.5 1.3 2.0 1.7
Nr in ratio
Zip (min) 300 325 350 350 350 325 350 335 335 335
Z1F (max) in Q 700 475 450 450 450 475 450 465 465 465
VSWR (max) in ratio | 1.5 1.3 1.3 1.3 1.5 1.3 1.3 1.3 1.3
BAK Vavbd—SU YL AF— PR
Ry — 4, s X v ¥ H X PN v ¥ A
' L amly b . <A TRy [RATBAT
VASR=F | iy T 7]_/15 ARz X | A=K | T T =+ Ly
Hige i vyz{bt [br=72%
" A D5503A D5503A hpa 2365 D5506A D5506A MA-4856 | MS-1651-X
Opver all Noise
Figure NFy in dB 6.5 5.5 6.5 8.0 6.5 7.5 6.5
(NFif=1.5) i
RF impedance Zrp
in VSWR ratio 2ﬁ0 1.5 1.3 2.0 1.6
ZF impedance ZIF | 150350 | 150~250 | 150~250 | 300~600 | 300~600 | 200~500 150
Break down
Voltage at 10pgA 7 7 - 7 7 - -
Burn Out (in Ergs) - - — — - — 10

PLBIE< A 7 R HIC B 5L EAETOBERIZ X -
T, WVYRBREAZT—F, TRAFv =g+ — V=<
17 e ERERELTHEADE A4~ FREREINTE
Too TRBITEWITE, Lo/UER, BEOHELLD
HE»PLI/ 1AM VEBEBTHS S,
ZRERCBIT ZRAEOHEMOERNE LT, v—~F D%
Hi- L ZRIZIS C TR IER—rp AR BRSO 2 U]
Dz, MEMTIRREET X5 HES—RENC K »
Twd, ZOFHIETHROREMLTED VAW ARES

N, FRBERDFAF I v 7 Vv IRMAIEET
& HA R S 25 D ERRS T A AR i B 2 B 7
BEEVbREr ST v TORBLEEIEY — £ IiERL
NP BEMER - TET,

4.2 757+

RRAR L — £ DIEM R ESHIMRED X 5 2 & B a8
b, WiTHEELOKRZCE LI, VWb HEREHET
HEUERSD, REDT VFFRiXE E A EKTEEN
FEMMEZ TEBRIHF L LABER Y OVbd 535 K
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Vo / VT VI R—=b—RE—V EOMERDDEE
EHOEb vz 360° HHMCEERT 25% L > T
%, B, BECLsEELZALL, BESKIOHE
FERL, PHOETEEL/PSLBALTIHHATRAY
v VTV TFFRELBAVLNAEMCD S, TOAY v
V7V T RS QIR VEREE 2R W E BT A
Y o FFIRE] T, BHEORRE I MOR R <
A 7 mP BN R LCERERI < 7 =D TEa
- PRERSE, CORPAY Y PRD<A 7 HED
TRV E—BHNRCIRRIEEDOTHDHP, TOLEA
)y F ORI, ERAEPERCILLET EITX o THVIK
SERNOEIEE D - T VT FEEREIERIDTH
%, BRI Ch R EIRT 50 ERD S 2 LEFRTH
%, LOEZEREL CHB RIS NINT VT FiE
CEY AR TE 52 CIER < 1 7 v E N 2 G
LCAEmATESRNKE — 2R EiEE LD 50bY 5
“Phased Array Antenna” [ ZEABIER & U T34 O
WEEONED RN &, FiRA ¥ vV OWRERZ &%
LY ATHWCRAEINSERNCSH 528, —kipfme L
T, EE, oA TYS BRSNS LRV
Thb5, BEMAY — £ D7 v T+ TIHEIMMERE X
DIl B, SREWOEDOBLEICL CES LEEEE
BEEBME, 2y ¥, B, SOREE, B,
Wk, IREMERFIERRE, BT HfrILsi o Tl
BET_EWFERE,
FhTVFFRELUCREROREEEZY 7+ LTH
R a 2L 5o OEBZIMMCRELLEEO LD
SR T NS, BIRIEARY —@ “Seatrac” LFiT
SEFERLY — X% 8ft L 12ft O ZODARY v b T VT
FEREPESRTEMHL, —FHT B AKEHREEELL,
EEOBRFE AV CHREZ2< D, chbeikx
C THATESEEIC L - TN DA,

43 EREE

BRI — £ OIERETE L A E2H CRT v
< PPl £ER% X Tw5, CRT 3B L HER L
H5%B, WThOBTD, () BRFER, () FH=2v
72 b, (i) BuviEstis, (v) BREEE, ) KEE
BifE, SoEEREBIhS, —ko CRT BUYERIFD
A X EEREEREEIA LT BRI TRV 5,
3.5 TERL75vbd % Bright Display QLIS
b0, HETIED, Z0oEMEFBREIhTYS,
FETRBEREERT 5 « 7ABIEEE, A4/~ 7H
M, <— % —EREFRANTIE L CEER DV, 1§
EECEIAAE CRT L X 5~1HE0fED, WHEIEONS
E#&ED~1 7Y » ¥ IC {bixwL IC{hic X DR~
EOMAELSBOBIRITE DNEHITS .,

4.4 L—SEBEOFEHE

WEZERE, EREEEMbT/NURHO v — £ 5
BFTinicoh, SRR, BNHEROBRBOBIES,
5 [EIFE O BE LR EAEIROEIEE & d{iESh
HEMCH Y, Bl TR Y — & ORI HEZ R
BERXNEDORBEbh3IL Wi ote, Lo LRIKEEE
HfE & DEHED AT Y &, RERED T Y FEDD
LW EEERD BRIV Ty, Ll
WHTRET HRE LR ORY, BRERAEOMD, N
BREEORSE L 7 VITER Ll i3y & % — K
—~ FHY— XD L ELDOIIIFETHY, TTRS,
ZOEMABESEDLNL TN S,

F o i B L R A RO IC fkog 7Y
v b IC{LBURBESNG X HIKERD 5, R
TSI S C X Ao A RIS R AR, € T AR
BEEE, 3 X0A 4 — 7 EBSEEEom L, R
oG bS5 T WIFE IC (LB h 5T
555,

4.5 & I8

MR Y — £ OEBRIMMOETRE X W #GE 57
50T, ACHyDChv, $XOBELDELEDLT

BB, Fie i ARMEZBERRINC L ) sTRBC U

70T BDT, AFERAFA—-TIBREC L > TETE
F 7 s ABDERT EBEL, WEECIRE BT
Botee L LEFMMOEER L LT ABME AC
110V 60Hz i IEi— SOk, AR £ 72
%7 DC 0dDbH Y, DC-AC (DC) r—% Y — 2/
A=z, DC-AC +SvPRZA V3=, DC-DC
FYIAL AV AR—RERRBELELTVD, LTV
TAEAL VoA=L, 2V -2 04, FEERODCHE
ESMEKIECELT 50T, MECHED SHHE 4O
HEELNEL LTWAERTH S, Al cRELE
TEOEHPIEEND,

4.6 EEELIVEBEETAL

v — S BBAHO T ARATIC L 5o TUHED DD LR B
o, FOMWFEOH LD IS5 RN, FRETLE
TRHAEINLEREHCEET LD TEH P
3o L HAEIT, BBRIT A EHECR LBERI N
BOIEUKRTH D, bEERIHEECE T IHTE
L7 DEEFEDRARFEUER DV IR ERICHEL TV
B3,  OEMEE (Reliability) OEic2>W CIIHEED
kg & HEERD 0, HkrEilicHE LIt WOk
EETH D, KUEBIFREONIG CRESMZWE
LCTFA VRT3 22X chiciil twvd, flx
FEEOFEACIZEE T A + US 2HFD Advisory
Group on the Reliability of Electronic Equipment




Navigation Radars During the Last 20 Years

in Japan  Kojiro SHIBATA — 55 —

(AGREE) iz & W RRE SN RS IZENTTo T3
LREThTW, RO X5 KSERIBMAELY — £ 38
BeAiEs A7 20—RELCHERAShBEM T %5 0
T, TOEHEEORER—BLELRS S,

5. & ¥ U

ke LThPEOMMAY — £ OBR L BEA &
OWER % ERME & BTHENE 2 5 B R e, FoEouEE
By KEROBURCES, BMOMTO RN & REE
LDRZVAD LILARCERTHIETHENE LY AN
T, B MBS ORI L EEZETE R
BETH D, THBIAA Y — £ 2 AT 58 & 2E
T 5 & OB KT 5 EBRRES NS —BR L EE
EnbsTLEnAHI,

s £ X M

(1) EHER (B 18 43.6 BT8R p.67

(2) & BH: “BEHY— Lol E50RE, B
264E3 A

(3) HE—HB: HEOMMAEY— £ BT % Specifi-
cation, BAGEIE WH2747 H

(4) AF/p—: “SemBF—HER LV ~ & ORI
B DWW BEMIEOME, H304E3 A '

(5) UgAREKR: “BEAGEREFINAB0E)ITD &5
v~ F T s HAGIECES” BIfE, B
4143 A, No. 7

(6) BB W: “v—&X~03 VEFE" Bk,
W 35412 8, No. 1

(7) BY & “KRR~N——v—LRicont’ &
WhEE, B384 4 H, No. 4

(8) LHEFERR: “PIERES, KREA~—S—1v—ZREic
DWW EE'{&%;SE, 39412 A, No. 6

(9)

(10)
an
(12)
(13)
(14)
(15)
(16)
a7
(18)
(19)
(20)

21)

(22)

(23)

(24)
(25)
(26)

27

IR R “IMCO % 6 Elfs% itk1F 5 1960 4

- OBLEERITSEAGORELED D O EHEEY

(SOLAS %) OWEI2WT” BRAZS C,
7 46 48 A

MEE T A VBV~ Fo&FeET 5
EREOVT” BRATS T, B6ELR

J. of Inst. of Navigation, Oct. 1968

S & SR, July 26, 1968

J. of Inst. of Navigation, April, 1969

S & SR, Aug. 8, 1969
J. of Inst. of Navigation,
S & SR, Nov. 6, 1970
J. of Inst. of Navigation, Jan. 1971

S & SR, Nov. 27, 1970

s © wmEERFIEER O Hﬂ‘nﬁ’tm—(%@——
filie s A7 &) BASRAEHS, PEER No.
1061, W 454E3 B

Cossor-Raytheon Model 2502 Brilliant Picture
Marine Radar # 4 v /'

Vidicon Scan Converter and Supes Bright Radar
Display System, Nat. Aviation Facilities Ex-
perimental Center Report 1966

High Brightness Radar Indicator, Electronic Inds.
May, 1959

Final Report on Look Out Assist Radar Develop-

July 1970

ment, PB Report 174093, 1966; PB Report
174094, 1966
Balanced Mixers and Modulators, Microwave,

Sept.- 1965

Why a Schottky-Barrier?
Microwave March, 1968
Sperry Seatrac 16 Radar, Marine Navel Architect
1966

Decca “Transar’” Radar Set New Reliability
Standard, Holland Shipbuilding 1965

Why a Point Contact
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Some Design Consideration of the Omega Receiver

Abstruct

Some considerable properties and specifications of the
basic function of Omega receiver are remarked on.

They are:

(1)- The sensitivity of Omega receiver should be
—40db (0.01 g volts) or more. v

(2) Omega receiver should bé able to receiver two
different frequencies simultaneously.

(3) The first order and band width of 1/100 Hz
phase track loop is available.

(4) The convination of the limiter and the PLL
is the best for the phase measuring circuit of Omega
receiver.

(5) The manual segment synchronization is not only
easy but also sure way.

(6) The frequency stability of 5x10-%/day or more
stable crystal = oscillator is preferable, but more low
stable oscillator is available by means of automatic drift
corrections circuit. ‘

(7) The provision with strip chart recorder is inevit-
able for the Omega receiver.

The Omega receiver designed with the above con-
siderations is working satisfactory.

An example of the position fixing on the North

Pacific Ocean is reported.

*R & D Laboratory, Japan Radio Co., Ltd.
‘ Chogo SEKINE

1. FxAME

F A HTFEE, BECESET, £0BRCEUT,
B dborSEMR ORESET, BAHEEIN,
ERHEIN TV, LOKRERSIE, FAF AT A
OBRYEETHLKED A —» — T L VERIhLD
D, HbLLEFELXDOERTH S, ‘

CNEHEDA A HZEHOMRER HEMSI L Ti B
L, FEINTHY, —E—ERD5,

EHE, A AVEZEROZERREICOWT, £00k
FdEmz, —ISOMREELDT, BN T 5,

ZOERMESE L TEE L A VR EME, Jekrb
FRBT BFMEABRE X2 — v v 3% 5 WIRIbAFEE
X CD LT HHALEMOEH R TIRR T NER/E
ERLTV S,

2. FAHZEBOEFREREEE

I A H TG, FREEC X DR L 3y ]
ERTE, BIROZEL TS, 1 KOEAREFED
120120, FAFTZEFEOEE LY, TOEROF
BixthZhRix 50, EREZROFH OB, vwik
BEMEOF AN ZEWHE VX EDBCEEL TV
DTH5,

Lichdo'C, A HZEROEROWRELRITT 55
A1, BIHOERERC OV CHIFTZMIIERD
5,

* = b@Eg 930 (No. 930, Kami-renzyaku, Mitaka-shi, Tokyo)
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o 48
No.1
48 &R
7
e RIEW wwme| | |xzs
BAE , 218 i
/o egm|l—— 4 ===
/ No,2 - |
// | aEﬁ%&l
e / | —
ERE N 48
=1, //‘lZ* EER
B 4 No3 ]
48 | ER
: wEs| | |xFB
Lt I |
EER T
No.4 r B
Iéﬂﬁ%i:
L1

BIRE 2 HZEEOEAMER

E1HOF A HZEBOBEIL T Th5,

ZPRCERE L A VRS, Bhiigamimn,
ZEECEP N TAE Y g CHEIFEh S,

RithsfiE e By T, 2 A0 A EE (LINE OF
POSITION) 07z & L CRBEBRET 5, —FHA AW
MEiCR Wi, 2 200%ERPLENINLESH
MMEE LT, 1EAOMERIRDONHEDT, F 24
ZEHE, 4 A0 A FESITNMBER TS LESH D,
4 EDONMER R E M 2, ThEERT 5,

TAVEZNE, TOEE7+—<v VST, B
ETEEXNDBDT, FAFFERD, #ET+r—~v
FERIBALCREERE B IR D,

TV RHA VI, BERERGRIREOHNE /v v 7
SARELT, FAHZERORICLERWH 2 L
T5, ZOYV YAV THESNWAZUEAM v Fic X
D, ZEWCHIEINA4 2 FESE, 4 EOREER
RERDEEESIN S,

1 EORMBERR I 2 bhvichiE Rz, Aofgix,
RIFEEEIRER I & D hOALIHERRICET 2 b frfa|E
LI ENERKD BNT, FORREE, 2 HZEH

OHEFROMERE LT, HEHETBICTRRSN

%,

3. BEKXEFE(CHTZHEEEOBRE

3.1 &% {

3.1.1 ZERELLAFIv /Ly

F A HEWEOEWEERE BRI E OB KR, T A,
PIERCE iz X » TS 2 b TW5 D ZhiRt

L, Bo2MBIOEIHOM D ThH 5, Lot E.R,
SWANSON 512 X »C, P OEERE N, &
2HB IO 3L, ZEREFRITTHLT, BofEE
CRHBHRT —2ThHb,

* A W B OMHEAIRF, HIROEZKELE-TL %
BIEH, HEROEERKZE > TL HEECEAT HHE
X o THRESh, ZOEER, EEHIVEI LB
- THEBIT %,

—JIGOHZE LT, WIROEEREZE- CL 5B
L, EREBZE-TL 5B E oL 10dB (hrfEzEs%
5CEC tHY) ¥ 54%, A AV ESOFMER LT
FUE, ZOMEEA LI, A ST » TE
BT 2BHETE, ¥ 15Mm 0Sichy, ZoMIET

80—
60\

10.2kc/s Transmission from North to South

0} X

gth indecibels above 14" for Lk radiated

{
[N
fan]

Fieid stren
s
[an)

i ANTIPODE

!
[ox}
=l

0 5 10 15 20 25 30 35 40
Distance in Megameters _
Fig. 2 Field strength 10.2 kHz as a Function of v

distance for transmission along the earth’s
magnetic field
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80 T T T | T T T Z DRI, 10.2kHz kfﬂa)ﬁlﬁi&’zlﬂﬁﬁiﬁﬂ“@% 54
% 60 102%% Transmission fror West to East near the equator A jf%{?*%f(,j:, ARV C, HMEDAD AT b
. ; e, FREERA R R ER T, M5, 200H
& 40 j P DB CIT5B 0, COMIRMSEE Lk

AV
]

in decibels abovel
o
T

S
(=3
T

gth

ANTIPODE

Fieid stren

~60

Distance in Megameters
Fig. 3 TField strength 10.2kHz as a function of
distance for transmission across the earth’s
magnetic field toward the east (for transmis-
sion toward the west, reverse the distance
scale)

LEREEOBREEL 15dB/m ¢ 5, FrbEED
D OB, HEROFNBNICESETLO XS BB
HEET, EREEhoRNEREER, 25dB/m Th
5, B LI - TERT 5EMR T, $7.5Mm
DERBY, ZOHIRTLEREEO EREEL 16
dB/m THB, X, T=—F 4 VIILLD, BRI
EAZETAIEE LT 10dB #EZET5 L, 4 A WEE
B BRI EE, BRBET 5dBm S
x5,

—7%, #ERLEO BFRMREERY 75dBm CTH50
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Omega Receiving Data and Data Processor

PREFACE

We developed three OMEGA receivers for general
ships in 1969 on the subsidy granted by the Japan
Ship’s Machinery Development Association.

In 1970, we made receiving tests under various situa-
tions by means of the receivers and also developed the
data processor which enabled us ship’s positioning auto-
matically from the OMEGA receiving data with con-
siderations of automatic sky wave corrections-

This paper is the reports of the receiving tests and

the data processor.
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Development of Airborne Omega Receiver

Abstruct

Design concept in the airborne Omega receiver has
to be such that enables perfect phase tracking in the
10 kHz band under the high speed, high acceleration
conditions. :

Along with this concept, we have developed an Omega
receiver which is capable of tracking Omega signals at
signal to noise ratio of 0dB, up to the acceleration of
4G and the speed of mach 4.

Though a flight test has uot been made yet, we have
obtained, through a simulator, test results assuring an
intended performance of the equipment on the airplanes.
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Study on Optimum Performance of the OMEGA Receiver
on Hybrid Navigation System

Abstruct

The paper describes the brief introduction of the
marine OMEGA receiver performance as is used for the
radio position fix senser of the hybrid navigation system.

Major items are as follows;

What is the performance of the hybrid navigation
system?

What are design criteria of the receiver as used for
the system component?

How do they apply to the Oki’s marine OMEGA

receiver design?
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OMEGA RECEIVER Type SR-500

Abstract

The Omega Receiver SR-500 is most useful for the
navigator. This equipment has very convenient recorder
for the analysis of omega signal propagation phenomena,
automatic alarms, many kind of power supply and easy
operation knobs. The navigators use this recorder and
the mechanical lane counters, and can get good posision

fix at any sea and at any time.
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Record of the Work Cari'ied Out by Japanese Committee for Radio

Aids Navigation During Japanese Fiscal Year 1970

Regular General Meeting

June 5, 1970:

A regular general was held at the

council hall of the Maritime Safety Agency (MSA).

Thirty

-five members attended the meeting, and following

was presented:

(1)

(2)

(3)

(4)

(5)

Reports on the actitities of the Committee
during the fiscal year 1969 were explained by
the Secretariat and approved by the members
as drafted.

Reports on the financing of the Committee
during the fiscal year 1969 were explained by
Mr. IijiMA, Chief Accountant and approved
by the members as drafted.

As a result of the election to appoint new
staff members, Prof. Toshitada MITSUYUKI of
the Defence Academy was appointed Chairman
again, and Prof. Minoru OKADA, President of
Kogakuin Univ., and Prof. Torao MOZzAI,
Tokyo Univ. of Mercantile Marine, were also
re-appointed Vice-Chairman.

The draft work plan of fiscal 1970 was pre
sented by the Secretariat and approved by
the members with some modification. Prof.
MATSUYUKI, Chairman, expressed his desire
that the facilities concerned with aeronautic
services would possibly be included in the
future inspection trip of the Committee.

The budget plan for fiscal 1970 was presented
by Mr. I1JiHA, Chief Accountant, and approved
by the members as drafted.

i
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(6) The Secretariat reported on the new admissions
of members of the Committee during fiscal
1969.
Prof. MATSUYUKI, Chairman, made a proposal
of welcoming participation of air-line companies
in the Committee.

(7) Draft list of new secretary members, prepared

by the Secretariat, was approved.

Research Meeting

1.

June 5, 1970: The regular general meeting was
followed by the first research meeting at the MSA’s
council hall.

Mr. Yasuo I1ZUKA from OKI Electric Company
gave a lecture on the subject, “A system of Auto-
matic Position Fixion in Hyperbolic Navigation.”
Mr. Torao M0ozAl of Tokyo University of Mer-
chantile Marine gave a lecture on “Report on
Participation in the Joint Symposium of Institutes
of Navigation in Europe’”, and this was followed
by a lecture given by Mr. Tohru TADANO titled,
“Survey Report on the Electronic Aids to Navi-
gation Overseas.”

The recorded tapes which described the European
" symposium were open to the members, since the
participants reportedly showed their consonance of
opinions with “Stopper for Vessels” presented by
Prof. MozAI during the referred §ymposium.

The members also showed their interest in the
slides of the radio aids to navigation in other
countries, prepared by Mr. TADANO.

August 20, 1970: The second research meeting
was held at the council hall of OKI Electric
Company.

Mr. Shizuo NINOMIYA of Japan Radio Co. (JRC)
gave a lecture on “Radar-Power Amplifier through
Klystron”. This was followed by a lecture on the
subject “Technical Standard for Marine Radars” by
Mr. Takashi OKADA of OKI.

Mr. NINOMIYA’s presentation was on a new radar
developed by JRC, and this attracted much attention
of the members due to the possibility of putting
it to practical use in the future.

Mr. OKADA’s lecture was about the technical
standard presented at the Navigation Safety Sub-
Committee of IMCO held in May, 1970.

And, the members positively exchanged views on
its relationship with Japanese domestic regulations,
and coordinated their comments on IMCO.

Mr. Kohjiro SHIBATA of Anritsu Electric Co.
later explained the progress pf discussion within
the Electric Industries Association of Japan in
conjunction with the aforementioned
Thirty-nine members attended the meeting.

subject.

(6) HERMAULENOEED RECWC BER»D
HWERD 0, SE»OMBELOMAZEDT
SOREND -7,

(7) FEROBEBRESKBINT,
B R 2
1. HIEMERIIEMS A6 H 5 HOREI 3k

W T b, WERTEKRRASIFERKO
FRh AT B EhAlAL D —FRicowv Tl & BT 5
WMEFER, RRERAERERSRO [BNMmEE
SEERESCHEL T OBE, BXOELERT
ARG o M ERESRERS] BT bh
Too PRAERAIRE L MO HIEREE T4 EH» 53t
BIXNZEWS L LT, SHBOBRLEHK LT
— TR AEENTEEOBLEED T, ¥, RE
RBAB L EEERE#HOAF A FEELLRIC
Lo THIRBLHDTH -7,

FE2EIANSIT B A5 F 8 H 20 H 148025, I
BRLEKASIAESHE S CHlSh, BRER
KRS EHEERO (754 R b r v EHIES
RIC LBV — 4] 3 ROWEKTHR R AR R
Ko ME5MEY — X o onT] 2ET
LEE» T ibhic, EROEEIZFR O L
LWL~ ThD, SHOERLMERIND
DL LTHEEDLRDOBLEED, MAEKD
a1 1970 48 5 B @ IMCO JfifTR4/NEER LA T
RENHEREEET 52 0ThH Y, EREAE
Offd, IMCOKIT2EBEROLDVELDRE, &
BHEMTEREERSRZ SN, TREILERT
ERASHERE K> DETFERTES T BT
5z OB OFFIRITIC >V TOIA BT R b h
720 '

HEEIL 394 Th - 7z,



— 106 —

ELECTRONIC NAVIGATION REVIEW

Nov. 1971

%3]

October 16, 1970: The third research meeting was
held the MSA’s council hail.

Mr. Sanemori KUKITA of Japan Air Lines gave a
lecture on the subject “Navigation Equipments for
Jumbo Jet (Boeing 747)".

Varioue aspects on Boeing 747 have become topic
of conversation since the placement in service, and

the members had lively discussion on the subject..

The meeting was a great success, attended by
fourty-nine members.

December 18, 1970: The fourth research meeting
was held at the MSA’s council hall. Lectures were
given by Mr. Hiroshi KIYONO of MSA on ‘“National
Plan for Navigation in the U.S.”, which was
following by Mr. Yumio YONEZAWA, Marine
Technical College, on “Results of the On-board
Test for Loran-C, and by Mr. Akira KAWASHIGE
on “Report on the Participation in the 10th Sub-
Committee meeting of IMCO”.

The members had active discussion on the U.S.
National Plan for Navigation since it involved a
good ‘deal of interest among the members including
the important problem of continuance and dis-
continuance of the operation of Loran-A stations
in the world. Fourty-five members atterded the
meeting.

February 26, 1971: The fifth research meeting
was held at the council hall of Toranomon Kyosai
Kaikan.

Mr. Toshio FUEUYA of Koden Electronics Company
gave a lecture on ‘Evaluation of OMEGA Re-
ceivers’”’, and Mr. Chogo SEKINE of JRC on
“OMEGA Receiver’, which was followed by a
lecture “‘Construction Status of OMEGA Station,
Japan” presented by Mr. Tohru TADANO of MSA.
This fact that the OMEGA Navigation System,
which will have an important role as a world-wide
navigation system in the future, led to have a large
number of attendance, sixty-five members.
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Annual Inspection Trip

1.

September 1, 1970: The members boarded a
training craft “YAYOI” of Tokyo University of
Mercantile Marine, at Shibaura Pier, and made a
voyage of inspection for the navigation aids facilities
in Tokyo Bay. o

After visiting Tokyo Lighted Beacon located amid
Tokyo Bay, the members went on board the
“Shioji-maru’’, a training ship of the same uni-
versity, to go down south of Tokyo Bay, and then
arrived at Tomiura where the training laboratory
of Tokyo University of Mercantile Marine is located.

~ Prof. Minoru OKADA, President of Kogakuin Uni-

versity, gave a lecture on the subject of “Survey
Report on All-weather Landing System in Europe’.
This was followed by another lecture by Prof.
Kazutami SHOJI of Tokyo University of Mercantile
Marine on the subject “Report on the International
Association of Lighthouse Authorities held in
Stockholm™.

Fine weather let the members have a comfortable
voyage. The trip was .certainly a great success.
Twenty-six members joined the trip.

Secretary Meeting

1.

Secretary meetings for planning were held on May
18, July 25. September 14, November 11, 1970
and January 25, 1971 to make preliminary arrange-
ments for the regular general meetings.

The issue of handling the individuals who want
to join a research meeting was taken up at the

" September 14 secretary meeting, and the members

agreed to make a draft of a partial amendment of
the Committee Agreement on the issue.
Deliberation on the draft was finished during the
secretary meetings held on October 16, November
11, 1970 and May 12, 1971, and it was agreed at
the meetings that the draft for the partial amend-
ment would be proposed at the next regular general
meeting.

The Japanese Committee for Radio Aids to Navi-

gation will celebrate the 20th anniversary in 1971, .

and a plan to carry out a commemerative meeting
was approved at the September 14 secretary meeting.

Qctober 2, 1971: An editorial secretary meeting
was held to discuss the editing plan, materials for
the article, financing for the No. 12 issue of
“Electronic Navigation Review”, and they also
discussed the editing plan for No. 13 and other
future issues.
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Publication of Bulletin and Dissemination of Papers

1. July, 1970: The Bulletin of JACRAN, “The
Electronic Navigation Review, No. 12 (Special
Edition on Radio Direction Finding)” was published.

2. Following were disseminated during fiscal 1970:
(1) Papers presented on the 8th International

Association of Lighthouse Authorities.

(2) “Communication on the Move” prepared by
Hughes Aircraft Commany for IEEE Int’l
Conference on Communications (1969).

(3) National Plan for Navigation, Department of
Transportation, USG (1970).

Member

The members admitted or seceded during fiscal 1970

were as follows:
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