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The Result of Inquiries about Radars and Radio

Equipments for Navigation.

* 1 Tokyo University of Mercantile Marine, Torao MozAl

* 2 Ship Research Institute, Ministry of Transportation, Koichi KiMURA

* 1 Tokyo University of Mercantile Marine, Kazutami SHOJI

* 3 Tokyo University of Fisheries, Hiroshi Suzuki

(1) Introduction
The Japanese Committee for Radio Aids to Navi-
gation has been making “Inquiries about Radars and
Radio Equipments for Navigation ” into ship’s captains
and officers on the sea, from 1957 to 1964.

- 1,500 of printed matters were used for this aim,
but the work was accompanied with great difficulties
because most of the objects were sailing on the sea.

147 reports were collected, so the authors tried the
first step of analyses and want to inform them here;

but there remained more precise analyses in future,

By this number, it can be seen the opinions of the -
government ships are reflected rather strongly. As for
the merchant ships, the percentage to the all radar
equipped merchant ships is truely small, but the num-
ber of seventy answeres must be appreciated highly.
As for the fishing boats, even, though there are a lot
of problems in there, unfortunately, only one answer
could get. The authors are attempting to make another
kind inquiries for them in near future.

The percentages by kinds of ships to all answeres

are—

2) The percent. by th i )
(2) . percentage by the answered ships to the Merchant Government Fishing
radar equipped ships in Japan. (Existing 1962) ships ships boats
‘ Merchant|Government] Total of | Fishing . 2 >
i ships ships ~ |largeships| boats 482 Sl 1%
Bawpped | 1477 205| 1677 2399 |
ABOUT GENERAL PROBLEMS—
Answered 70 76 146 1 G
ps aps .
% 18 3 (3) *“Are your opinion positive or negative about
% .82 372 7% 2 . e
,A % % 0% the adoption of rhe new electronic navigation, such
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as RADAR, LORAN etc, considering with technical
and economical problems?”
The answers for this question showed 100% posi-

tive.

(4) Opinions about the training of etectronic
navigations for officers.

(a) “Are you anxious about the shortage of
training of electronic navigations are causing sea

casualties now in Japan?”

Anxious ’ Not No answer
15% { 652 09

<

It seems the meaning is “somewhat anxious ”.

(b)  “Is it necessary to open training courses for
officers and operators about new electronic navigat-

ion, under the semi-official organization?”

Necessary ‘ Not i No answer
83 | 119 ’ 62

The authorities concerned must promote the actua-
lization of the training course immediately, because

most of seamen are thinking it necessary.

(5) “Do you support the present system of two
kinds of licences, which are being wanted for officers,
separately one about deck officer’s and another about
radar operator’s?”

Support ’ Not No answer
2% | 9% 199

Over half of replyers are not supporting the pre-
sent ‘system. It seems some new method must be

considered for this problem.

(6), “Do you support such kind of new idea about
licencés, for instance, to include the radar operator’s
test in the examinations for 1st grade captain and
officers, and entitie them as radar operators as well
as captain and officers ; and as for the low grade
officer’s licences, they must have propar radar ope-
rator test, too?”

Support Not No answer
769 - 102 149

The answers showed the great tendency of wanting
the simple licence system for the first grade licences of
captain and officers.

There were found 25 explained opinions about
this problem, but, most of them were enforcing that
the present examinations for radar operators, regulated
by the law of electric waves, do not hitting the aim of

the technics necessary for navigating officers.

(7) “Do you think the LORAN must be used
more and more in Japanese ships?”

About 10025 answers said “yes”, but, the authors
felt some shock about the 84 answers (5795) said that
they have no LORAN receiver in their ships.

It must be analized more for this problem, for
instance, the relations between the kind of answeres
and the kind of ships.

(8) “Do you support the opinion to settle the
DECCA stations in Japan as well as LORAN stations :

Support l Not No answer
7695 | 1025 2394

(9) “Have you an experience of operating
LORAN already?” )

Experienced ! Not } No answer
s | 18% | 5%

(10) “ Have you an experience of operating
DECCA navigation system already? ”

Experienced ‘ " Not No answer
12% ‘ 729 169

As for this answer, one must notice that there
were only 4 ships of Europe bound and round the
world bound in the answered ships. It must be re-
markable, that 16 in 17 experienced persons are recom-
mending the establishment of DECCA stations in Japan

strongly.

(11) “How much price is desirable for you, the
cost of LORAN receiver ? ”
The answers were found only 312, and most of

them were saying that the desirable cost is under 2,500
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dollars. - It seems that most navigators have no interest

about this problem.

(12) “Do you think it is necessary to equip with
a LORAN receiver and a DECCA receiver, dually in
your ship?”

Necessary ~ Not No answer
2925 519 20%

It remains more analyses, about the kind of ships

and kind of bounds of ships etc.

ABOUT THE PROBLEMS OF OPERATION—
(13) “Have you any experiences of puzzled by

the interpretation of the radar images?®”

Yes ’ No ! No answer
5824 I 29 ‘ 139

There found 70 reports of special experiences.

These are to be analysed in future.

(14) ‘“Have you any experiences of faults of
manoevering, depending upon the error of radar

image?
Yes No No answer
82 B 832 9%

13 reports are to be analysed in future samely.

(15) “Have you any experiences of surprising or
making mistakes by false echo or unwanted echo ? ”

Yes No [ No answer
199 739 ‘ 8%

There were 30 reports for this problem, and to be
analysed also.

(16) “Have you any experiences of unusual phe-
nomena about radar images, in any districts of sea?,,

Yes No No answer
19% 692 1294

23 reports were found, and 18 of them were in
Persian gulf. The inquiries are continued as described
in Japanese next, but the authors want to stop the
English translation here this time, by the reason of the

volume,

(1) £ 2 » = v
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Kushiyo and Osaka Harbour Radar Station

by

*Navigation Aids Division

Maritime Safety Agency

Yoshio YAMAKOSHI

Abstract

Kushiro Harbovr Rsdsr Station established in 1961,
is the first station in Japan. The next one was constracted
at Osaka in 1964. The introduction of the millimeter
wane radar and ship target identifioation system are
essentially specific events in theas stations. The millimeter
waue sador fov harbovr sadar station was put into actnal
operation in the first nlace. The millimeter wave radar
and a S band radar are utilized to collect the infoimation
for navigation, and VHF transmitter-receiver to comm-
‘unication.

In the ship target identification systern, microwave
crystal ditected video-receiver is used to receiver the
radar pulses, and the ditected video signals trigger the
VHF transmitter on board. The signals received by
VHF receiver at the radar station are amplified, adju-
sted the timing, shaped the wane form, and bed to the
radar PPL On the PPI, the identification signal appears
a few millimeter behind the ship target along the radar
sweep.
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Laser and Its Application to Navigation
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*Tokyo University of Mercantile Marine
Yukito TrjiMA

Abstract

The coherent electro-magntic wave that was the mill-
imeter wave domain until a few years ago, is spread
suddenly over optical domain by the laser, and it made
a great step forward in the quantum electric field. As
the laser light has various useful characteristics, That
is, coherent light, enormous power, parallel light, etc,
it suggests much possibilities to greatly make a contri-
bution to technical, medical, military and other many
fields. In this paper, mainly, a few applicatiogs of laser

to navigation, radar, sonar, and rotation sensor, are

considered.
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About the Training for “Radar Navigation”.

* Tokyo University of Mercantile Marine, Torao MozAl

Summary

There are many problems about “Radar Navigation
Training” in Japan.

(1) The radar operators must pass the national
examination for the licence of radar operator now; it
tests only for the regulation about electric wave, but
for the intelectual use of radar for navigation.

(2) Most of navigators were trained about radar
using in the schools, if they are the graduates of regu-
lar navigational schools; but there are many other
navigators, especialy in fishing boats, who were not
educated at the navigational schools, and not trained
regularly about how to use the radar. So, it is recom-
men dable to open the radar training course for them
and those who want to be trained about radar naviga-
tion, as soon as we can.

(3) It is also recommendable to make them one
by rationalization, the national examinations for the
licenses of navigators and the license of radar operator
which regulated by the electric wave reguiation.

The author wants to indicate the direction -of the
courses for radar training, which will be opened in
future by the recommendation of the author and his
group. Also, the author introduced many training co-
urses in abroad, and instructed especialy about an exa-
mple of teaching material of “Radar and Collision
Prevention” in the Radar Plotting Manual (H.O. Pub.
No.257. U.S. Navy H.O.)
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Utility of Radio Navigational Instruments for Fisheries

—Fisheries of the Mothership System (Fleet Consists of One Factoryship
and Her Several Fishing Boats) in the Antarctic and in the North Pacific. —

by
* Taiyo Gyogyo Kabushiki Kaisha, Hajime IROKAWA

Abstract B BRARGHICHRECET, LokdFfHsh,
This paper deais with utility of the radio naviga- BORIRL TV BB EBESTHIZ,

tional equipments especially for the fisheries of the

mothership system in the Antarctic and North Pacifc. 2. FKERERE
A good many radio navigational equipments are now FHRREED 5 B, BETE VAT b E e —BRE L

used by the general merchant vessels as well as by the
fishing vessels for the purpose of fixing their positions

RECOIFIREBETH 2,

and navigating them safe. Especially for fhe latter vessels, —oORRHAOERPIE RS &
it is impossible to operate their fisheries without these O 16,800~ v . 142
equipments, that is, radar, loran, direction finder, DME BETH 11,000 } 3 245
and etc. i . . 4
We owe it indeed to them that fishing industry by A 1,600 1> ~5,000 | 2/ £
mothership system has so much developed as it is today. Gikiw Ty 13,0001 > 14
After all, the progress of these equipments not only B h— 13,000 + v 14
brings the increase of the catches, but maintains freshness B 760 | o ~440 b o 94
and soundness of fish caught.
400 k2 2
It is expected that in the future the fishing vessels B 00k %
will become much more enlarged and sail at higher BRER 700+ 14
speed. At the same time the sald equipmennts will also =3 64,836 | v 21%
have to be further investigated and developed. LY, IOMEED 8EE B REARETH S,
1. & % & = 'y
Wit ¥  OBRABI—RIAICED RS X5 1 ﬁ ﬁ } DRAM
2 L) 15 M}
Y, HifToRe - BHECHA ST, 2 4£;///
IR THIRBOERICEL>CTWD T LIXED ﬁf
ECUROR, BICERED TR, BOARERL,
iz Brdl, BEARSILDIC, 4 TR KIER p— ”m A A/
: : i\ [\ (i
Lo Lo TE R, ‘;é% i

BIC % { OWIRD bR B EHRRISEE BB O

1H KPR ER AR
TRELTIILLE>THRE TR, BB ROKPHRERR

* R ERSTRERALON1ITE 4% Ghe
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BPPFERFE S X bz,

6.1 HEOMAERFE

HAE, FKEE - RERST AR, BRI/
R radar 2 ~3HEHFLT B,

COBMEIMETH D,

HLLIAELM»AL CHEECHIELAET, radar EfE~
BB EPSIC O TRED VLB TH S,

e ~1ERXHELTYH, BEbico 1 Ki2E i,
ZORICHERFT R EET 0B 5DVAT LA TH D,
BRI OBA, 1ML ~240 radar B0
LB Y, SROBERBOBHEICRIALTY 2,
HARHED radar ERLoLEI VERTILER

BOIIRDIEIRIEE R BT,
(1) radar OBE
a) 7T FRF A Te— 2 8,
b) wAFA—F— @@3%V%/%/F%ﬁ®ﬁ
D%,
c) AF CREZE,
d) BBURER R,
e) Variable marker FEEEHSRICERZENR,
f) CRT BEEKD fuse Wik, '
g) scope EASRpIC—EERAEL 5,
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(2) DME o4&

a) BB OB THS,
b) REREEL 25,

WEIIEREZ AN OICEREE L, HemlaL
PROTwizv DME OiEER#HEIcRE {8v-TL
%,

BiE, 250 radar BREhEREEEE~,
EEEPLTERESRS X ICh>TE R,

LaL, F2ROBCECEHHERL, Bbok, K
BEERE L0 TE S LT HERII G,

Zh b E~THEOENZL U THEL 5 EIREERD
EHEFEOTRER,

Nz CHiMEL X R scope EEFER LT iEns
THPHEYEST50THEBED AR scope RTE
BEEILDTH D, :

6«2 Decca OF|H

ARG 2EO Bicx L, loran AL E Y IZ L7
WZkik 4.3 TRRZBY TH B, £ LUTHRISIER
THRCEEH Z L13E L OIEEIEEL TR
TRBEVCRERTHSZ & b,

LU, TR BRIz wEEo T e
BB RECRBE ORBT — Z PR Y el R Bk
T2,

Thbb, SOBRRBZISRBIASTLEES - HHL
KB AKE - ST NN, HOYWETF—FD
LiZREROBEBRERSE LML TR LS SEEL
TV 5,

R EREETI, 20k, KEOZL, BEL EE
HEABONE, BEXKEEDOT—ZPSBETIH LR
BRIZ L VBB ROBELTWEDTH B,

HEDT, ThLF—FDLL L L EIRSMBIAE
HTHDEED T LEIBMTD B,

FobE ALRWEREOERIBSLSS5E4 T decca {3
wBbh, HRE decca 2IEH L THFRBOMB R IZO
XY Loh, BIEFI~NEFTES,

decca Iz X B OBENMEDLTH B ERE I, B
REMBEZICIIN YV AR EEEE~REFICL S,

25T, SUVERE X Y radar CEWTVWIZE DR
F2T decea iz X Y AR IR EE P E LT 50

UG, S LEBALE LR decca 0B TIRERD
BICEb, WHETHRL, decca IRELTIEEHT
EHOT 43 TR X 9 iz loran BT b HIE
Lz,

6.3 JFRoEE

FRRBBC SO THMEMD I RIERERTH B,

radar scope bR E AT 5%, DME &R,

% DFF

W oME L 725,

WiCEB D%, radar 25 Yz {\« radio buoy,
BRI ST 30, FRETPEYCEEDTH S,

0%, BAHPLOE, 2SB»FRORBENELITE
v, SREREEICEEE Y — T 2R LIRBIC T B,

LpL, fRORBOZEILTRERELE S b, HED~
TIEHREEZ LT HEERRY, MELEbo>5E0
HDTLEDSTD,

T4, radio buoy HEESh, KViFIHLTWS
% OB E T 2 BMARREIT Y VAT CREE AR
HEREZ R, , .

BELELATHBITREON—F7 55 Thi{£ELD
TUFTEHERTIE0OR LD D IREEREN R DO
e,

. # U

ERRBETEDO XS RBHHBEPER STy 3R
ZETIMED X D ICREEMICRSOTH DEP LB
OB TRHEERPEN DI,

UL, o3RRS RIERS T 5 A8k,
ZOLORBECHEBRL, EbhTrwdontydt
FMOoTEH T EATERIE, £, ThPOBICE
ML FENBRERCBRLUTERLLS & T 5—D20
o b Rz M EoEOR A,

MY, 2oXEEHIZY, BafBcREC K
FUKERZOSRBEIRCBHT 5 L hic, BREHEL
TR SO EN R OEK, BHEHIL T,
TCRRRBER OB I BILEBR R & T F &£ T,

(g £ x B

TER TRk KPEIRERIREES [ |

Mg 7 BAROKEE KPEeE

BE W EOKPEEEEIC NG B radar OFIE R OHES
LABOREIL VT,
KPS ) AT 4 (1965)

KBS O © 4 WP G LIRS

KREEREE GO JLPE « B UcILretteg, R —n, 2B

BRE,
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The Actual Practice of the Electronic Navigation at Sea

Abstract

The electronic apparatuses for navigation are RADAR,
LORAN, DECCA, and DIRECTION FINDER. These
are used to fix the ship’s position, and especially
RADAR is used to avoid collision between ships in
fog.

By electronic navigation, the ship’s position is fixed
withont observing objects. But, the range of electric
waves to be used is limited, so the electronic naviga-
tion could not be believed to be superior to any other

navigation.

1. BUME

B, WETTbRh T 3BEMETSHASATY3
FE7/25E881Z, Rader, Loran, Decca, %} Direction
Finder CH 3, Zhbid, MEEZRET SO IEAS
IO REIT R DR EAR L T3b, 2L T, Bl
KHAYWbh3Z 2 bbhid, X, SEoOFEYIHET 5
Zebdb, X, RKIUiE HIUWiko assistant L7
5TLbdhB,

IHBERDOEHID 5 b Loran, Decca 1%, Radar %
Direetion Finder |zfh1, ZoFR#EERSRESH, X,
REERLPPDEZLELD, 2O LTRESH
%o BB Loran 1%, R KRB EICEMT 5 A
iz, X Decca 1%, BRHIZEBHRICEREBEShS,

Radar, ® Direction Finder %, 404~ TR
KRESh TS,

2. Rader fiik

(1) *Radar pEHHR L 20 B
Rader 1%, AURIZHIIR < IBEAAT, REEMIT &M
DIYERE L o> ThER S h, & RBMER
BiVe EiZ, Landfall, AN OR/NK, FIGHT

*Mitsui O. S. K. Lines Ltd., Tsutomu NAGOSHi

EEl), HAE ZoME BWRALSICXVERR
KRS 2R Y, MAEREEL, MR EOEREL,
EF3nicERSRS,

1> Landfall » L %» Radar OER

D CERCELT 2541, BELT3E R0 8
DERHD, ED X HRIET, (i, EoHE T Radar
Scop LRizhil - oTHbRSPEVH 2 22 RE
LB #OT, ToOBER, BECRMIEEL
FELARRELT, BEOHENSH LS R L EEE
EFUT50TH D, TREY KHbhE, ok
BEENEBEEL, T0BEov—F—Fil, RUv
— X IR E IR L OB ERET B

X, Tok 2 HERBRMEEHE Tl fE catch T&E/ L
LTh, BREEOESS—ETE e LiFLL, EEnr
BEMELRECE 13, ERAMIZRDSZ L1
TERCDT, BGHREZR-&E Y LHFEShIHEET
ERicEsE L, MAERDLZDOTH S,

2L LT, Bk bhiud, FELins 2ol
A, Radar Tl <A Vg & moTHDbhD 2 E,
FOW L HICHERICEEA L TR EZ0 %O HEICIE
Bigsroz kg, X, EEE, ZoFERILL
BT 5,

KRR LC, HMiRCm 556, BT EimsE
OWAR25~307 A4 LT catch TEX B2, FEFZo
R Trk, ERA—RT, BARCHESR cach TE
¥, XZoOMBEO R EMoFEIc Lo C, HEM
BLEMBIC, HYDEBRHLBNDEZLBSHVOT,
Radar 7217 Gz sk bhicv, 204, Eic
fERcEERE T 5 2y, Loran 2R LC, X&KER L,
JTKEEBTENE, ThHIFIALT, Radar o
DHEFRITEED B D ThH B,

Los Angules iz[q] 9 341%, Los Angeles b 5D
Pt. Arguello % Pt. Conception % FEFBLTH D,

MERT  RRERSRK SRR — Y KRBT 36 E 1

Address : 36, Hitotsugi-chd, Akasaka, Minato-ku, Tokyo
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Santa Barbara Channel #FFF3 50 Th523, Pt
Arguello, Pt. Conception meffix, 301 /L CTIE
CHEZCHPNS DT, Radar iz catch TEhid,
BbHICBELERDDZ LB TES,
2)  {RE#ET © Radar 0ER]

AL YL R O & o2 IRITER S 1o

4 FRpLoPE

Radar iz 3 Y fBfr&v@Ed 58 L LTI,

@ FfEOv—F—FAizks b0

® H—HEEQUv—F—Firev—F—HEkc X

5HD

® ¥fEov—F—ERIzI5b0

@® BEFLLLv—F—Hcksb0

BHBN, FEE BT QOFEREL, @0

FHERZRIZEKR TN D, V—F =TT ORER v —

F—IREEDREEL ) BN L0 bYURDOT L TH

59,

w EZEpL IR

FZHOLEFEETEAVE, MREIHRELELE

OPERE, AR OBIEE @B ORBESIOT B, X,

WG EEITORBOE/EMS eDITiE, FEREK

BECh B BRERMIEHS0~< /10 Radar T,

REGNELT= A Vi B, WNEERZI0= A V05, X

TAERZ ~6 =N b, F O BGBIUHE Ik

5o
3) HWAMER;D Radar OER

AR OB ERET 5 Litic, AHME $IBORE
AR OBEE COREML L B RoRES
FIH s N5,

4) ¥R Radar OER

%, BWSTHASEED bNEE, B K
EREbT, BOLORER, HEHGEOLDIZ, FRRC
RSN,

WE LB TSRS L6 I, [ LR HSHIFR
-y (2] Jﬁﬁb i35G, =OROFERICHSERL,
WEE O CHEMETFLAT IR R] EHEEL T
B, (2 OROEI] oYk, Radar fFRIc k% 2

L%, COBROHIEES LEEINE Ch B,

—Ri, REEMWET R E 0B41k, Radar 2 EHiiy
B LT, WROMEGRED bhaiThuE, Bhe
BEGBED X BRI TR0, INEER X
M%tﬁﬁ@ﬁﬁému,m%wﬁﬁicmh?n
X, BEbicEiETsd, BREAEZRLEZRELT,
R OFHICER LT 5, MiR0#EH57bic
1%, plotting 2AME L7252, MAENIEE S T 5105
7ETE, RENCOERNC L HIOREB LS,

plotting FHRV{FhhTwitw, ZORAE, ffFo
Mo kic— vk Range 268 T, ZOFHME
HEEEOB(LORETF 2 A THBRBDZDOTH 5,
PREMIERIIE RO I T, Btk
7o bER S B, JEMRE, Radar HEEN
Radar [z X % RIED CHRET Bz, (GHHUKFEAR,
LiZ LT Radar 25530 MLomERa kT,
X, FPIREATE, Rader 2MlRE L7720, HflC
FERCEL LIV IRELD S D, BET
1% Radar j3jext 2 B0 ETH B LES,

3. Loran %

(1) Loran OfE#F &0 HM

JERIFEREAIR R CAL KR IEITA T, )%’;}ﬂﬂ%ﬁ:’@
TewicERE S,

(2) HRALPCETR

@ 24A&PLE® Loran line izX %40
® Kz BHEO#E Loran line ic k3 4D
BEBEEEDL T 5,

(3) Loran #fii: LoRES

Loran I3 fRfr &R0 27 DIcHER S5 D TH B H
b, MBOHZITIZL CEGCRAHTHAMEL &
%,

BRI ICIE & 2 AR RER RS, REE B
N ATFEOET T, BEIEE % catch TEF,
BT ZEEEIREb RS 7D, EEOHFRICHHEE
FF B LB, DT, WERBW, Loran #%H1R
LEbTH B, XEE, KERICRHTE, Loran 2f#
ST, BIEEUREERDAZTIEELAVE VSN
FEiZHLND T LRBFERCTUIZELE 2L, DY,
RKPPK & i Hifir % G, Loran i k> THRALERD
BZLMTETHSEREICLEDAMTH S, Lo
L, A <@l E T New York Wl 2HE
(FORFDOHELEH> TH 52 Cuba 2WMEBE
726, Loran line »IRNBES TEORFLOBED X
&, New York [cZ % F T Loran OZ CfitHid 5 i
LN AR

4. Decea fiii%

(1) Decca DOffi %R L =D HHY)

FRMEIRICA T, IrZkw s it S D,

(2) Decca B DIEES

Decca #gmite OfifftEaRME, 4, Port Sad
THEAZ N, EHFEC < Port Said T3 &hs,

Dover #figtic ASE X b, Decca line &k 5z
LISTEDAR, iﬂﬂﬁ{’l} s L, Radar b hie
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el OB ORIFEA TR E W 0T, B, TT
Decca iz k> TkpbohTvb,

Decca 12 kLo TR Qﬂ’bfcﬁéﬁ'ﬂ@%g%‘il—lov/f VLA
FTC, 0T, KEEHRFTE NEbeiu] 28, B30
FEI2 AT HIE LTe BRI R DY TH 5.

6 & T U

i, BT LS2OWENEALCEST, FEO, B
WoE S ES h, VWb B EEEONERCRT 5
WAL, ETETEELR2TETYD,

A B | B @A X & | RE BED BRI X B hLE Decca iz X % AL
12. 19 M. N. be SE 4 51—41.3N  1—20.6E 51—41.3N  1—20.6E
12. 20 0830 c S 4 53—0.10N 4—2L.7E 53—00.8N  4—21.5E
12. 20 1145 ¢ SSE 4 53—29.2N  5—18.7E 53—29.0N  5—18.6E
12. 20 Noon c SSE 4 53—30.1N  5—14.0E 53—30.1N  5—14.1E
12. 20 M. N. c SE 3 53—45.0N  9—24.1E 53—45.6N 9—24.1E
12. 23 0955 c SE 3 53—53.0N  8—03.5E 53—52.3N  8—03.5E
12. 27 1010 be SE 5 53—30.5N  5—07.2E 53—30.4N  5—07.6E
UL, port Said iwhiF 2FEEIL D& &, Wi\ UL, BRICRTE, Radar R0, E7IEX7EF

mmiorm,&ﬁééféﬁ%n%&o,x,Cmm
DY R BT AECEDORE DD Do

5. #ERAMRIEICK MK

Radar, Loran »%§Ei2 -, Direction Finder %
LONBERIES DO TRV OESLH D, Y,
Direction Finder [ZMETH 5,

EEEY, KW, BRI, Direction
Finder D QE Mz D B0 T ichd, BRETRARIC AR
Lick &, EDHT, TOLEEETRLUICKETD 50
iz 75 O ndtEo Belem it AMT 5 L ik, 0t
BERET B0 BHEDILETHS,

Belem #i¥, Amazon FOAODETHY, Z O
MHEHICH D72, Radar Ti, HEELETEARL
nwve, BRBEbAZCDOT, (Lpb, A BT
EBWRE ) Radar 040 landfall ZERTH D, T
T Amazon WAMEL ik b Salinas DITEDITY
RO, ESESRREOEEEEY I &Y, Salinas K8
B, TAOITY BEELT, BickElic#sE, Radar
kT, HEEREL, BILERETSOTHS.

BfER4-Hvk, Loran % Decca” ORFEHE D,
Vvw& B\, Radar K¢ Direction Finder i£72 X 5 &%
HEAV L L, Direction Finder 721} CHRALZ IE
FTH5LVH LRV ALNELLOT S,

FGERIR O N, BIED L 2 ARER ORI HISTHT
Bick > TRABRTIIESZI TS, X, L Z,
FRTOHIRT, BEMETSAELDL LT, BE
DR L B SEE LEVETRALRT NG, Ak
By, RLUDES

RER@S5Z L, Wb, BAikRkd 32 L, BN
DRLEAYTHERZ L T Y, TNIMTCENT
b Yol k LTHERTH AL, worndEiEd
BYBLHZLTHD.

DB BHIC 7 T, BIEMEDS, RECERE R
RiBHETCED L VI EBNEEFEF> T TE, R
O RSO R ET D ER VD TIPS D Do

L, TOROBIGED, §HETETHEACEDT,
PJRTERLLT, BETEILIh5THHH. HillF
HHEL, BRSBTS I ) —BOTESHEL I
59,

Lk
SEICH

KRG bV, fLERE
R BR MR — M3 A
AAEES, Wik —BRiE— ESCEE
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The Navigation of A Communication Satellite

by

J. E. Clegg, The Journal of the Institute of Navigation Vol. 16 No. 2 April 1963

1. ZheE

KREHONTIGREMATERLE L Uil
WEIHHCEA SR B b 2O RNEERRTS L5
EVOBATESEDRDS, ZOHRTIVAVAERSh
5BEREOBO O B IFAL LTEI”RD LS, [
B C2ARERBEEO ATHERE > Y EiIF 3720
DRAT EOREEH L TV 5,

2. MITEDER

COANTHEEDOHATC OV TOEREEIRD LS5 T
5,
(1)

12 O B OB 30° T, 20E VDR
FROABBZEL S EORITORIC UTThH S L
(2) ARSI CH B L,

() BEEOFRERE T 5 EENI LI TH B &

Lo

(1) 24 FETE (2)
B/

8 e
Zon AT EEBERS

H HIBlE

ALHEREFEA EELVHEEIIT ET B h, RICHAT
SEONTEREBELMELZS L ONT, Ko%Kk
BENR5Z L5, SEFBOMBOREMNRI L
S5z L, fHx o NLEEOFEB DARREE2° LN
BEZRTIE OB CZLEBRL TS, 202 L
BEESERT, i Mo EROLELERD
KEAVEEDOTHSD, SEMI2LALEVI Z LT,
JA#liz LT

2 1

J’éixssw 5x360  10°

10 DFERBEIZL VI Z LITE D, EBRZCRLY
O IWVBETEEL T ETRERELEY, v
5 OB L ROIDEARDOMAEOEE L ZEL
TRAGERSBPOTHD, 107 DRERIT LT DR
WBer Y MR TRELNAVEBE TS PH, ¥5
LTOATHEEHITSEDHENEL B,
HERBR 8 ML VO 2 0ERIILDOFH S EIE
LTwv3,

3. HEf, BE, BES0RfF

BLERMR 8 R L v 5 & L ikHiERk Lo THIA» bR,
T BRBBI2ZEH L) Cicis b, EAHLES L
RRDOBHRICH B,

vo= 27GM

8L, V34 T: B G: EH%EEK 6, 673x1071
M.K.S. M: H3REE 5.97x10%kg
T=8x60x60sec +3Hhi,

FEERT ROREVLRR IR 2 T H 2 B
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V=4.43 x10% m/sec=14, 540 ft/sec=8610 kt
L%, b LHIEMSPE v OMEuE & Fhid,

s AT e
T2 = il (2)

(25 r=2,031x10"m Hisko¥4% R=6.37x10°
m &S H=r—-R=13.94x10°m="7520n, m (¥E)

4 ROFE @uEFL L HERPD L 0FE)

FHRENBROREEZ B0, AHRFAL T ©—
2, —oRBHOYEOANLHETELEL 3,
(2B
EOMBED P, BHHEo P b ATHENHIE
LTI, LT Q@ Q ICET . Tl
R L Ricikz¥, TOBOE#AE 0 L1, 0=1°L
S e dd ., 1 ___ P
RRACS dA_yT' 'A_.[Ty b, r= 1 +ecos?d

e Z/phEIVE v=P (1—cosb) & HEFSB,
r=p* (1 —2ecosf)
A:_%_.p? [ (1 —2ecosf) do
0 23 0° ;b 89° EToOmEEE As &I,
A g -1 P 0— Zecosﬁjf’g’:L.ﬁ2 <§&—29>
8‘ 5 0 2 57

R
Ry

I (RDR) _Ap—P,, _OP-0Q

Ap+P,, OP+0Q
0,=1° 72.51F 1 =0.009
B2 K L E
=1 1 4=
Fi A= 2 bz, 2 Ar=Aew £
x 89 NP
557 2e R .8—5—7—0. 009

FZT r OFAEShBEITEK 1.009X2.031X10"m
EsN0.991x2.031 X10'm & 735,

MR L R OB S 5 0.009 X2, 031 X107
m=180km=100 R ORFEHELF s LD, HIb 7520+
100 BEVPHFINIEI OMET, ZOHEICELTHE

71, BELUOEYREE %,
ROEPBERTEMEOGEEN OB BRH FFME, &
HuS L BHUETIX 0 TH-T, 2oHhkTiE -V, & Th

i, V=272 2rX10, g
iSO i 8610 kt TR Fro HH X

80kt Ly lpd, BAKBUTCKERLESTD

lwﬁ§ﬁ§%FXW=imﬁkw5:bKtéo

5. BUELOME

ATHENIE LB 75 b b E - IC IR G & 5
DD ESITS BT ORESERTRI R
Vo BHID BRI OBRE LT L T, ROFES
IPUIASH

ATHBHL &0 N gy = = 25T
%,

1285 2 A LAN D ER S TIT LT #2171 5
X577 r 53072 Ll TEAELEY. LBL, #l
ELOMECEECEHOEEL R UEEFAV-6h 3
P56, 2H5LCOIBROBETIXRLTS LV, +104)
BEOKEINETDHS,

6. B &
SERDANLHREOMEBEOBREII2 THE2H, 8
PIOBE. LI LC e, %70 LABI ) £28m
sec 1A T 5.,
— R B

e A e
T2= oM (2)
F 720 b B & Bk

Thohnb, BEBOMEBRENRL VD LT, .
R I/(__lloe_@ig% ..................... 28 m sec

1 .
&[{:’X 1 'C__@st‘ﬁ ........................ 30
& 1.5x108 7%= fe

> 1 112 e N
HEi U Casoqge DA 0.003 kt
ST %,

1. & &

EROBERREOFEIER T, HIBEr Y I
I CIEER R . FITES LTLBRINCE SBEn
Y PR ENALEP S, 0.003 kt F CEEHNES
BHBECZOES RASHE BB ANBEERL
RFEE DR,

SANTHEEOES BT LTR Vi 26 Vo kB2 53
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&, E—AvE ik m (Vi—Vy) BUEzRTHER
B\ m IATHEOER, Zoked ATHEND
FETTR 2P EED B3, ZoFRKEA
SNy D XD ICHE S IO RIB TRIEHIR S 42 & FIH
TBLEHTHD. FrAUHT AL 1200kt DS TR
EHBEBD, PHTEFTROBIRROL ) LK%,

M our=ai (Vi V)

BL, ATHEEOHEE 4001bs &35,
H1RI DL EES OB LT, FHT~E
HADEERLT S,

P
3
/
4
pig
Vius= 1200kt
Maas * Vou=M, (Vo DINE)
BIM ATHEOES OFL
Flk
ﬁﬁﬁ§@7n»/@ TEBERR R amémﬁé
= ] DI )
f{? (m/seC) Ib (ke) . DR
60 20 = - .
&9 9 40 hr 10 min 8
20 7 .
(10. 3) (3.17) , 13 3 2
S LT :
B.1D | 0.9 x 4 | 1w 0.8
2 0. -
(1) .317y | L3 |20 sec | 0.2
(812) — % min | 6 n ’ —
(828§) — 2.5 1 | 600msec| —
(8 882) - 15 sec -60 " —
0.003
©0.0015) 8un | 30 » | —

%S&H#ybm%oamﬁkﬁ THsR S b1,
OREFTZADRII DL TEV,

21bs LRI PZOTHBERSSEBROES 2%
22L& TE&E, 10lbs Pz SITHEMHERSKE { &
%o T 1lbs pFu vk tid 20kt OEHOELESE X

5T LRk,
%MEBHADﬁE@Eé@ﬁIWT&or,:@%
BEie o, B3Bw sy Mok 5 ERFEERORS
HHENTH B,

8. HWIBROTY FOMIT

ANLERER ey Y M X > THl BIREA S h B B,
HARO LS nHEEEL 2Lk b,

M,~M, Cut off limit
FAR T RToEREYE

FE2Bury NI, B 100 YEEEH12, 000kt T 3
Bemnzry MZBI&E2<, H 38wyt oEIE 4 5H
TS0 CHEDEH S ETHOTIHFLBEENRNb DO THS
ST b ERENTIE 8,610kt T TF b 5. B LDT
EHE TR BEF ROEIHR SR Y 01 L
BV OT, 3 BRI 5 EEEXZ O RO
THEA LB S O—ERFATICE>TV B Z & BANET
Z O E 8.610kt X D /NS VEAPDOEA LIRS
5r9citB. 7L T 8,610kt Zixolzl:, HELHD
IR CHA TS Wb BEOImEER 1 kt/
sec RFILBS 2 LN TET, HEFTE D 0EER Lsec
PRI abhnded, ITHERBIC X 5E T0EEIXSh
WERL RS,
HERHERIESRITRTLEO b0 T, 9y Y E
DB L ESIFCH ERPOHEEATHT, Z0F
BUITA P x VHERCARDNT, BEREEEHES
FIREEBENS, FETHIHELG L ORAPBRAE L
BE, $HEEEZ D X5 KERBSEBCH LTy Y
AT OERERESES, ZORAESTEIEAD
FEETPERESh, #HEBEEY DBy
Ylole B OFHEE THRLIMNL, FOREIEZEET
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Introduction of New Products.
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High Sensitivity Compact Marine Radar
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KT E — A8 1.7°
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22 o R iR 30 12r.p.m,

Ty vER 100

B OBE P 1, 3, 10, 20, 408

B O OB B 0.5, 0.5, 2, 51

Ca Rt Laliahe S 35MC

ZEBTEEREEERE  8MC (1, 3§
2MC (10, 20, 40§&)

ZIGHREE S.T.C, F.T.C.

B /R g BE B 25m

B OBE & #F BB 20m

A 1.7°

&z b/ A C100/110V

*ANRITSU Electronic Works, Ltd.

50/60 cps 1 ¢
DC 24V
100V
220V
W E B NH 100/110V  50/60 cps 350VA
DC24V 360W
D C100, 220V 700W

HIGH SENSITIVITY COMPACT MARINE RADAR

Anritsu marine radar Type AR401 is a compact set
for installation in all types of vesseles.

Due to its size, low cost, low power consumption, it
can be installed in ships which hitherto have been
precluded from having radar equipment,

‘The equipment consists of two units of scanner,
display unit, and it provides five scale ranges from I
mile to 40 miles. Dual pulse lengths are available, the
appropriate pulse being automatically selected by the
range switch. Moreover, receiver is designed with
advanced technigue, IF bandwidth is 8 megacycle on
the short range and 2 megacycles on the long range.
This bandwidth change is accomplished by the particular

system designed with new idea.

THE EOUIPMENT

AERIL
The aerial is 4 ft. parabolic cylinnder system. with a
horizontal beamwidth of 1.7°. 1t contains turning mecha-

nism, RF head, and preamplifier. lts weight is 60 lb.

* PHEN REHEEARENRERT 2T B 550 Fi

Address : 550, 2-chome, Tamagawayoga-cho, Setagaya-ku, Tokyo, Japan
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DISPLAY UNIT

The display unit is splashproof. The cathode ray tube
is of 10 in. diameter and dimensions are 14 in by 18
in by, 30 in., and weight is 170 lb.

SPECIFICATION
Frequency band 9330~9420 MC
Peak RF power output 10 KW

Pulse lengths
0.1ps (1, 3 naut. miles)
1.0 #s (10, 20, 40 naut. miles)
Pulse repetition rate 800 c/s
Antenna reflector 4 ft.
Antenna harizontal beam width 1.7°

Antenna vertical beam width 15°
Antenna rotation 12r.p.m,
Scope size 10inch
Range scale 1, 3, 10, 20, 40 naut. miles
Range rings
0.5, 0.5, 2, 5 miles on respective ranges

IF amplifier frequency ‘ 35MC
IF amplifier bandwidth -

8 MC (1, 3 naut. miles)

2 MC (10, 20, 40 naut. miles)
Minimum range 25 meters
Range resolution 20 meters
Bearing resolution 1.7 degrees

Power supply
100/110V  50/60 cycle single phase. or
24V, 100V, 220V d. c.
ARA401 is available with a motor alternator for opera-
tion from 100 or 220V d. c. supplies
Power consumption
100/110V  50/60 cycle 350VA
24V d. c. 360W
100, 220V d. c. 700W
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< 4 & w o = v b
* BEET TERAXE
NWA Wide-band Amplifier Unite Type
*NissIN Electronics Co., Ltd.
Outline : —[EgEEEACETR, REBTE{REEEC LIl

Owing to the development of transistors, electronic
parts, etc. the electronic apparatus is getting much
smaller in size as well as to be better in characteristic
day by day, so it is also very important that the
amplification circuit used for these apparatus must be
smaller, highly efficient and more stabilized, too.

“The Nisshin’s NWA wide-band amplifier was born
in response to such a demand of maraet. This is very
small-sized, so excellent in characteristic, with easy
hasy easy handling and high efficiency, that it is possible
to get enough gains even in a verybwide-band frequencies.
This amplifier is manufactured in our plant under the
guidance of International Telegraph & Telephone Co.,
Ltd., and several Kind of standard models are now
produced as listed in the following article.
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*OFTEH RORERSERRIEET 1T B 102

Address : 10, 1-chome, Amanuma, Suginami-ku, Tokyo, Japan.
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NWA-201 | 20 keys~ 10Mc/s| 50dB| 4dB| 4 | 750 750 [BNC orM| 116| 60| 20
NWA-202 100 ke/s~ 30 Mc/s| 50 » 4 n 4 " " ” 116 60 20
NWA-203 | 1 Mc/s~ 50 Mc/s| 50 1 6dB| 10 | 500 500 " 20| 60| 20
NWA-204 | 5Mc/s~100Mc/s| 50 » 6 » 14 ” ” " 300 60 20
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Transistorized Faximille Receiver

GENERAL

‘Weather Facsimille is the modern broadcast ra-
pidly emerging into actual use all over the world
to begin with the transmission from Tokyo, Guam,
Pearl Harbour, San Fransisco etc by high frequency
RFCS type wave, emitting chiefly weather chart,
maritime information (temperature of surface, 10m,
50m depth, sea current, salinity). Installing the
Facsimille receiver on a vessel, various quickest
data, can be taken as a chart directly seen by the
owner. Fax will not only for the weather informa-
tion but also receive news, so that contribution of

the machine is to navigation as well as fishing itself.

Koden’s Fax Receiver has the following features.

1.

This fax receiver includes high performance FS
radio receiver and necessary all functions for recei-
ving charts and requires no combination with other
instruments. Only connection of antenna and power
supply enable the equipment to stably receive facsi-
mille broadcast of 2-52MC bands.

Since the circuits are mostly transistorized, the po-
wer consumption is minimized, and the set is desig-
ned most compact and sturdy in order to meet the
use in fishing boats.

In the receiver 20 pcs of crystal can be inserted
and also since the circuit is highly stabilized, it can
operate stably without any adjustment for long
period.

In order to meet all international standard, the scan-
ning speed adopted is for 60, 90, 120 rotations per
minute,

As the replacement of the recording paper can be
made from the front panel, the handling is very esey.

It is provided with a complete automatic phase ad-
justing circuit, and also care is taken for anti-smell
and dust absorption.

Timer can be connected, if requested, for stand-by
reception at programed time.

*KODEN Electronics Co., Ltd.

KRy 7vr A%EH KS-387

Specifications TYPE KS-387 :
RECEIVING FREQUENCY RANGE: 2-26MC/S

BAND1  2MC/S  5MC/S
BAND 2 5MC/S  13MC/S
BAND 3  13MC/S  25MC/S

20 frequencies are received in whole frequency
coverage by crystal-controlled local osillators.

Any frequency can be received by changing cryatal.

RECELVING SYSTEM

Double super-heterodyne system.
Both 1st local oscillator and 2nd local oscillator are

crystal-controlled.

TYPE OF EMISSION

R BORERR) 1K L RIR R 1284

Address : 284, Chojiamaru, Shinagawa-ku, Tokyo, Japan.
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Radio frequency carrier shift wave (RFCS).
SENSITIVITY
Better than 2p¢V/m with a signal-to-noise ratio of 20
db.
PASS BAND WIDTH
3 KC/S approx.
RECORDING SYSTEM
Continuous recording system using dry recording
paper.
INDEX OF CO-OPERATION
576 288
DENSITY OF SCANNING LINE
9.54 1/mm and 4.76 l/mm'
SCANNING SPEED
1 line/sec (60 r. p. m)
1.5 line/sec (90 r. p. m)
2 line/sec (120 r. p. m)
SUS-SCANNING SPEED
6. 27cm/min, 9.42cm/min, 12.54cm/min, 18.84cm/
min
EFFECTIVE PAPER WIDTH FOR RECORDING
about 200mm '
MAXIMUM PICTURE FREQUENCY
900 c/s
STABILITY OF SYNCHRONIZING FREQUENCY
within+5X107¢
PHASE ADJUSTMENT
Automatic and manual adjustment.
TUNING INDICATION
By meter.
POWER SUPPLY
Main input A. C 100v£102, 50 or 60 c/s
Consumption about 90 VA
SIZE & WEICHT
width 310mm, Height 470, Depth 360mm
Weight 35kg
TEMPERATURE CHARACTERISTIC
—10°C—+440°C
PAPER SIZE
width 210mm, Length 60m (rolled).
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Record
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"The Record of the Japanese Committee for Radio Aids
to Navigation in Fiscal Year of 1963.

*Secretary

1. 13 May, 1963: A regular general meeting was
held at the grand council-hall in the new building of
the Ministry of Transportation. The new staff mem-
bers were elected at there, and Prof. Toshitada Ma-
TUYUKI of the Academy of Defence was appointed
to the chairman, and Prof. Minoru OKADA of Unive-
rsity of Tokyo to the vice-chairman. After this elec-
tion. Prof. Torao MozAl of the Tokyo University of
Mercantile Marine lectured about the subject of “The
Present Condition of Training for Electronic Naviga-
tion in Foreign Countries”.

2. 10 June, 1963: A general meeting was held
at the No.1 and No.2 council-room in the head build-
ing of Maritime Safety Agency. Mr. Minoru ITo,
officer of the Institute of Naval Technology, and Asso-
ciated Prof. Kazutami SuOJT of Tokyo University of
Mercantile Marine lectured about “Navigational Satelli-
tes”. And also, Mr. Kiyomi MINOHARA, engineer of
Furuno Electric Co., Ltd. lectured about “Automatical
Loran Receiver”.

3. 27 Sept., 1963: A general meeting was . held
at middle council-room in the new building of the Mi-
nistry of Transportation. ~An instruction was held
about “The Result of Test of Harbour Radar at Ku-
shiro, Hokkaido” by Maritime Safety Agency.

4, 19~20 Nov., 1963: Got to - Minakami-valley

for recreation with 50 members. Stoped. at Hotel Sui-

meiso, and held general meeting there, Prof. Torao
Mozar lectured about “the Educational Data for Radar
Operator in Foreign Countries.” After the lecture, en-
joyed the dinner party.

5. 24 Jan., 1964: A general meeting was held at
the middle council-room in the new building of the
Ministry of Transportation, Prof. Torao MozAI made
a proposal to set up a special committee for investiga-
tion of radar training course. The proposal was carr-
ied after a discussion. Mr. Isoichi TANAKA, engineer
of Koden Electronics Co., Ltd. Lectured about “The
Selecoder Automatical Signal Code Select Receiver”.
6. 17 Mar.,, 1964: A general meeting was held

at No.l and No.2 council-room in head office of Mari-

time Safety Agency.

(a) Mr. Naxosui, chief officer of O.S.K. Line,
reported about “The Actual Conditions of Electronic
Navigation in Japanese Merchant Marine.”

(b) Mr. Hajime IROKAWA of Taiyo Fishing Co,,
reported about “The Actual Conditions of Electronic
Navigation at the Antarctic Ocean and the North
Pacific Ocean”.

(c¢) Associated Prof. Yukito IijiMA of the Tokyo
University of Mercantile Marine, lectured about the
subject of “Laser and its Apprication to Navigation”.
(As for the record of fiscal year of 1964 will be

reported in the next issue.)

* BIEM BETRERGL, P 1~ LESERE RN

Address

¢/o The Nautical Section of Shipping Bureau of Ministry of Transportation

1—1, Marunouchi, Chiyoda—ku, Tokyo, Japan.
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List of
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Name Official Title
Eizo ABE Manager of 2nd Production Department, ANRITSU Electric Co,. Ltd.

Kojiro SHIBATA
Takashi OkADA
Sueichi TURUTA
Koichi MoRriTA
Isoichi TANAKA
Tehiko Ujr

Kenzo Mort -
Noriomi OcHIAT
Kenichi MAKINO
Chuhei FunaTsu
Toshiyuki NAKAZIMA
Koshiro HiIRoOSAWA
Shoji SAvama
Toshio MICHINO
Masuo KaTO
Hiroshi Suisuya
Haruhisa. HAYASHI
Tsutomu TSuj1
Hirota AKIMOTO
Iwao HANAMOTO

Kiyoshi HISHITANI

Toshiharu SHIBASAKI !
Kuraji MINAMIZAKO

Toshimasa YAMAOKA .

Takushi MARUO
Keijiro NISHIMATA
Keijiro SAKUI
Hideto IRIE
Souichi KiTADA
Kasuke Hosono
Kajio SHIRAHATA
Teizd NOGUCHI

Kazuichi MURAKAMI

Managing Director, ANRITSU Electronic Works, Ltd.

Chief Engineer, Oki Electric Industry, Co., Ltd., Shibaura Plant
Technical Director, KyoriTsu DEMPA Co., Ltd.

Chief of Engineer, KoBE KoGyo Corp., Tokyo Branch
Managing Director, KODEN Electronics Co., Ltd.

Chief of Radar Section, Sampa Kogyo K. K.

Managing Director, Taiyo Musen K. K.

Counseller, Tokyo Keiki-Seizoscho Ltd.

Ma.nagecf, Communication Equipment Engineering Dept., Tokyo Shibaura Electric
Co., Ltd.

Chief of Aircraft Section, ToY0 Comm. Equip. Co., Ltd., Sagami Plant
Assistant Manager of Development Dept., Japan Radio Co.

Manager, Engineering Administration Office, Nippon Electric Co., Ltd.
Manager of Engineering Department, NisSIN Electronics Co., I;td.
Totsuka Factory, HiTACHI Ltd.

Manager of Tokyo Branch, FuruNo Electric Co., Ltd.

Electronics Dept., Kamakura Works, MirsuBisHt Electric Corporation

Manager of Marin Affairs Section, MiTsr & O. S. K. Line

C}aief in Sect.,, Marine Affair Sect.,, Tokyo Main Branch, KAwAsAKT Kisen Kaisha,
Ltd.

Sub-manager, Marine Department, YAMASHITA-SHINNIHON Steamship Co., Ltd.
Chief of Marine Section, Marine Department, SHINWA Kaiun Kaisha, 1.td.
Shipping Department, TATYo Gyogyo Kabushiki Kaisha

Chief, Marine Dept., TERUKUNI Kaiun K. K.

Director, Manager of Marine Dept., TokYO Senpaku K. K.

Chief of Marine Department, TokYyo Tanker Co., Ltd.

General Manager of Marine Division, N. Y. K. Line

Chief, Marine Section, SHOWA Shipping Co.

Assistant Manager, Japan Line, Ltd.

The Chief of A Marine Section, Marine Department, NissHO Shipping Co, Ltd.
Head Official, Suiyo-Kai Association

President, Fisheries-Radio Association of Japan

Chief of Comm. Section of Engineering Department, Electronic Industries Association
of Japan .

. Executive Director, Chief of Ships Department, Japanese Shipowners’ Association

Managing Director of Japan Association for Preventing Sea Casualties
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Member

Address

Tel.

39, Azabu-Fujimichs, Minato-ku, Tokyo

550, 2, Tamagawayoga-cho, Setagaya-ku, Tokyo

10, 4-chome, Shibaura, Minato-ku, Tokyo

441, 2-chome, Nakameguro, Meguro-ku, Tokyo

Yokohama-Gomu Building 9, 5-chéme, Shiba-Tamurachs, Minato-ku Tokyo
284, Chojiamaru, Shinagawa-ku, Tokyo

35, 1-chome, Kitasaiwai-chs, Nishi-ku, Yokohama-shi

20, 2-chome, Ebisu-nishi, Shibuya-ku, Tokyo

No. 16, 2-chéme, Minami-kamata, Ota-ku, Tokyo

1-Toshiba-machi, Komukai, Kawasaki-shi

753, Koyato, Samukawa, Koza, Kanagawa

930, Kamirenzaku, Mitaka-shi, Tokyo

7-15, 5-chéme, Shiba, Minato-ku, Tokyo

1-10, Amanuma, Suginami-ku, Tokyo

216, Totsuka-machi, Yokohama-shi

423, 1-chome, Gotanda, Shinagawa-ku, Tokyo

325, Kamimachiya, Kamakura, Kanagawa

Osaka Building, 1-3, 2, Uchisaiwai-cho, Chiyoda-ku, Tokyo

1-6-1, Marunouchi, Chiyoda-ku, Tokyo

No. 2, 1-chéme, Yaesu, Chuo-ku, Tokyo

Maru Building, 2-2, Marunouchi, Chiyoda-ku, Tokyo

New Marunouchi Building, 6th Floor, 4, 1-chome, Marunouchi, Chiyoda-ku, Tokyo
4, 2-chdme, Ichibei-chs, Azabu, Minato-ku, Tokyo

3, 2-chome, Marunouchi, Chiyoda-ku, Tokyo

9th Floor, NissEkr HONKAN, No. 4, 1-chome, Tamura-chs, Shiba, Minato-ku, Tokyo
20, 2-chome, Marunouchi, Chiyoda-ku, Tokyo

IDA Building, 1, 2-chome, Yaesu, Chuo-ku, Tokyo

18, 2-chome, Marunouchi, Chiyoda-ku, Tokyo

The same as the above

39, Azabu-Fuzimi-chs, Minato-ku, Tokyo

1, 4-chome, Akasaka-Aoyama-Kitamachi, Minato-ku, Tokyo

Tosuo Building, 14, 3-chome, Marunouchi, Chiyoda-ku, Tokyo
Osaka Building, No. 1, 2-chéme, Uchisaiwai-chd, Chiyoda-ku, Tokyo
Senpaku-Shinko Building, 35, Kotohira-chs, Minato-ku, Tokyo

Tokyo (442) 8171
Tokyo (701) 2171

Tokyo (452) 4111

Tokyo (712) 3111

Tokyo (433) 0151

Tokyo (441) 1131
Ynkohama(44) ggﬁ% pre
Tokyo (461) 5283~9
Tokyo (732) 2111

Kawasaki (51) 1111

. 5095, 5006
Chigasakd 5161° 5184

Mitaka (4) 9111
Tokyo (452) 1111
Tokyo (398) 9136
Yokohama (88) 1221
Tokyo (441) 1163~6
Kamakura (6) 6171
Tokyo (591) 9111
Tokyo (281) 5951
Tokyo (230) 0211
Tokyo (201) 0271
ot ) 108 81
Tokyo (481) 8281
Tokyo (201) 2431
Tokyo (502) 1511
Tokyo (212) 4211

"Tokyo (201) 7171

Tokyo (211) 7351
Tokyo (216) 1071
Tokyo (442) 8171
Tokyo (402) 3614
Tokyo (211) 2765~9
Tokyo (502) 4651
Tokyo (502) 2068, 2069
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Special Member

Name

Offical Title

Sigeru OOKA

Minoru OKADA
Naoto SAMESHIMA
Toshio SEKIGUCHI
Toshitada MATSUYUKI
Hisayoshi YANAI
Seiji ToYODA
Seiichi Krvoto
Yutaka SAIGUSA
Seitaro KojiMA
Toshihiko SArjo
Muneaki MATSUI
Kazuo ITWASAKI
Hiroshi KrvoNo
Kiyoshi KAWAKAMI
Tadao HIRAKAWA~
Kazuo SANO
Shingo AIZAWA
Takashi KomATSU
Haruo UMEZAWA
Kenjiro AzuMI
Jiro KITAGAWV
Bunji KiucHI
Mitsuo SATO
Keizo FUNABASHI
Sadao YOSHINARI

Hiroto SENOH

Professor, The University of Electro-Communications
{Professor, The Institute for Sea Training

Professor, The Institute of Space and Aeronautical Science, University of Tokyo

The Emeritus Professor, Tokyo University of Mercantile Marine

Professor, Dept. of Electronics, Tokyo Institute of Technology

Professdr, Defense Academy, Dean of the Academic Dept.

Dept. of Electronics Engineering, University of Tokyo

Professor, Tokyo University of Merchantile Marine

Assistant Professor, University of Electro-Communications (Semi. of Radio Nav.)

Director of Aeronautical Maritime Section, Radio Regulatory Bureau, Ministry of
Posts & Telecommunications

Chief of Fishing Boat Section, Fisheries Agency

Chief Communication Section, Equipment Bureau, Japan Defence Agency

Head of 4th Div., First Research CTR. R & D Institute, Japan Defence Agency
Chief of Surveing Laboratory, Geological Survey

Chief of Radio Novigation Aids Section, Maritime Safety Agency

Chief, Chart and Publication Section, Hydrographic Div., Maritime Safety Agency
Chief, Rescue Section, Guard and Rescue Div., Maritime Safety Agency

Chief, Communication Control Section, Maritime Safety Agency

Commissioner, The Marine Accidents Inquiry Commissioner’s Office

Judge of the Marine Accidents Inquiry Agency, High Marine Accidents Inquiry
Agency

 Chief of Ship Equipment Div., Ship Research Institute, Ministry of Transportation

Head of Navigation Electronics Div., Ship Research Institute, Ministry of Transpor-
tation

Chief of the Deck Department, Institute for Sea Training

Chief, Educational Section of Seamen Bureau, Ministry of Transportation
Chief, Inspection Section of Ship Bureau, Ministry of Transportation
Chief, Technical Section of Ship Bureau, Ministry of Transportation
Seamanship examiner, Seamen Bureau, Ministry of Transportation

Chief, Nautical Section of Shipping Bureau, Ministry of Transportation

Secretary

Name

Offical Title

Torao MozA1
Kazutami SHOJI

Tsutomu- SUZUKI

Prof. of the Tokyo University of Mercantile Marine
Assistant Prof. of the Tokyo University of Mercantile Marine

Lecturer of the University of Electro-Communications




List - of Member

— 75 —

Address

Tel.

Kozimachd, Chofu-shi, Tokyo
Kasumigaseki, Chiyoda-ku, Tokyo
* 856, Komaba-cho, Meguro-ku, Tokyo
4212, Seyamachi, Totsuka-ku, Yokohama-shi
Ookayama, Meguro-ku, Tokyo
Obaradai, Yokosuka-shi
1, Motofuji-cho, Bunkys-ku, Tokyo
2, Fukagawa-Echijima, Kots-ku, Tokyo
14, Kojimachs, Chofu-shi Tokyo
6-13, Azabu, Iikura-machi, Minato-ku, Tokyo
2, Kasumigaseki, Chiyoda-ku, Tokyo
3, Akasaka Hinoki-cho, Minato-ku, Tokyo
13, Mita, Meguro-ku, Tokyo
Hisamoto-chs, Kawasaki-shi
2-chome, Kasumigaseki, Chiyoda-ku, Tokyo
No. 1, 5-chome, Tsukiji, Chuo-ku, Tokyo
2-chéme, Kasumigaseki, Chiyoda-ku, Tokyo
The same as the above
No. 1, 3-chome, Odawara-chs, Chuo-ku, Tokyo
The same as the above
No. 5, 12-chome, Tsukishimanishigashidori, Chuo-ku, Tokyo
700, Shinkawa, Mitaka-shi, Tokyo
No. 1, 2-chome, Kasumigaseki, Chiyoda-ku, Tokyo
1-1, Marunouchi, Chiyoda-ku, Tokyo

The same as the above

The same as the above

The same as the above

The same as the above

Chatu (82) 2161
Tokyo (591) 7838

| Tokyo (467) 1111

Tokyo(726)1111, Ext. 763
Yokosuka (2) 3812
Tokyo (812) 2111

Tokyo (641) 8364

Chofu (82) 2161
Tokyo(582)1111, Ext. 950
Tokyo(591)0411, Ext. 3293
Tokyo(408)5211, Ext. 2120
Tokyo(713)6111, Ext, 329
Tokyo (721) 4291 ~4293
Tokyo(591)6361, Ext. 229
Tokyo (541) 3811

Tokyo (591) 6361

Tokyo (542) 2541 ~2544

Tokyo (531) 1203
Musashino (3) 4161
Tokyo(591)6361
Tokyo (211) 4211

Address

Tel.

2-chome, Etchujima, Fukagawa, Kots-ku, Tokyo
The same as the above

14, Kojimachs, Chofu-shi, Tokyo

Tokyo (641) 8364

Chofu (82) 2161
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Name

Offical Title

Hiroshi Suzuki
Takashi OkADA
Kajiro SHIBATA
Noriomi OcCHIAT
Toshiyuki NAKAJIMA
Makoto SANADA
Keijiro NISHIMATA
Kenji SHODOU
Souichi KiTApA
Kaname KoiBucCHI
Tadayuki INOUE
Makoto ITO

Hideo OKADA
Bunkichi IMAYOSHI
Tohru Tadano
Yoshizo HAGINO
Koichi KIMURA
Mikio SAKURAGI
Hiromi ITo

Kazue SUGINO

Lecturer of the Tokyo University of Fisheries

Chief Engineer, Ok Electric Industry, Co., Ltd,, Shibaura Plant
Managing Director, ANRITSU Electronic Works, Ltd.

Counseller, Tokyo Keiki-Seizosho Ltd.

Assistant Manager of Development Dept., Japan Radio Co.

Chief of Marine Affairs Division, Ships Department, Japanese Shipowners’ Associa-
tion

Chief, Marine Section, SHOWA Shipping Co.

Marine Department, Marine Division, N. Y. K. Line

Head Official, Suiyo-Kzﬁ Association

Vice Director, Aeronautical Maritime Section, Radio Regulatory Bureau, Ministry
of Post & Telecommunications )
Fishig Boat Inspector, Fishing Boat Section, Production Division, Fisheries Agen-
cy

Research and Development Headquarter, Japan Defence Agency

Civilian Staff Member, Communication Section, Equipment Bureau, Japan Defence
Agency

Assistant Chief, Surveying Section, Hydrographic Div., Maritime Safety Agency
Deputy Chief, Radio Navigation Aids Section, Maritime Safety Agency

Deputy Chief, Communication Control Section, Maritime Safety Agency

Chief of Traffic Control Section, Navigational Electronics Division, Ship Research
Institute, Ministry of Transportation ; i

Department of Research and Investigation, Institute for Sea Training
Assistant Chief, Technical Section of Ship Bureau, Ministry of Transportation

Assistant Chief, Nautical Section of Shipping Bureau, Ministry of Transportation
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" Address

Tel.

6-choéme, Shiba-Kaigandori, Mina'to-ku, Tokyo
10, 4-chome, Shibaura, Minato-ku, Tokyo

550, 2, Tamagawayoga-cho, Setagaya-ku, Tokyo
No. 16, 2-chome, Minami-kamata, Ota-ku, Tokyo
930, Kamirenzaku, Mitaka-shi, Tokyo ‘

Osaka Building, No.1,2-chéme, Uchisaiwai-chd, Chiyoda-ku, Tokyo

IDA Building, 1, 2-chome, Yaesu, Chuo-ku, Tokyo
20, 2-chome, Marunouchi, Chiyoda-ku, Tokyo
39, Azabu-Fujimi-cho, Minato-ku, Tokyo.
6-13, Azabu Iikura-machi, Minato-ku, Tokyo
2-chome, Kasumigaseki, 'Chisroda-ku, Tokyo
Ikejiri-cho, Setagaya-ku, Tokyo
3, Akasaka Hinoki-chd; Minato-ku, Tokyo
No. 1, 5-chome, Tsukiji, Chuo-ku, Tokyo
2-chome, Kasumigaseki, Chiyoda-ku, Tokyo

The same as the above

700, Shinkawa, Mitaka-shi, Tokyo

No.1,2-chéme, Kasumigaseki, Chiyoda-ku, Tokyo
1-1, Marunouchi, Chiyoda-ku, Tokyo

The same as. the above

Tokyo (453) 1251~1255

‘| Tokyo (452) 4111

Tokyo (701) 2171
Tokyo (732) 2111

| Mitaka (4) 9111

Tokyo (502) 4651

. Tokyo (201) 7171

Tokyo (212) 4211

Tokyo. (442) 8171
Tokyo(582)1111, Ext, 947
Tokyo(591)0411, Ext. 3295
Tokyo(411)0151, Ext. 514
Tokyo (408) 5211
Tokyo(541)3811, Ext. 230
Tokyo(591)6361, Ext, 230

Musashino (3) 4161

Tokyo(591)6361,Ext.299
Tokyo (211) 4211
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Dielectric Microwave Lenses
as Radar Targets

Lens Dia Theoretical Radar Cross Measured values of actual reflectors are within 1.5
inches Section X Band, m* dB of theoretical for Luneberg lens reflector and 6
5 2 dB of theoretical for omni-directional lens reflector.
8 13 The reflectivity patten of the Luneberg lens is depend
12 2; upon the size of a spherical cap. 140° coverage
16 204 reflectors are used generally. e
OF —wmmmmmmm e e e o )
Oomni
. directional
BT SN~ Lens
& 5 Reflector
10 :
-15} -—-5
— 1 | I 1
205 90° p 180° 270° 360°

Manufacturers of Radar and Loran

TOKYO KEIKI SEIZOSHO CO., LTD.

(Tokyo Precision Instrument Co., Ltd)
Head Office & Plant; No.46,16th,minami-kamata 2-chome, Ota-ku Tokyo
Tel:732—2111 Cable Adress:TOKYOKEIKI TOKYO
Telex: TOKYO KEIKI TOK.
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