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Forewords

It has been more than 15 years since this committee
was founded in 1951.

vinced that it has made fair progress through guidances

During these years we are con-

by the successive chairmen, co-operations of all mem-
bers and assistances of the Ministry of Transportation.

Needless to say, the electronic navigation is the most
superior among several navigation techniques known at
present, because of its applicability to any unfavorable
weather conditions. It is also the one which can be
farther developed with the advance of electronic tech-
nology, if well accompanied by continuous researches on
it. And this is the reason why much effort is directed
to these researches in the leading foreign countries and
also the reason why this Committee is existing in this

country.

However, according to the objective situation at the
- time when this Committee was founded, it has been
concerned mainly with maritime navigations so far,
We do believe that air navigation problems must be
also studied in this Committee as is the case in for-
eign countries from the point of view that this is the
only research organization in Japan which uniquely con-
cerns in electronic navigation.

Upon thorough consideration of this status, the Com-
mittee has concluded that its construction must be re-
organized to a juridical person in order to strengthen
its activities and fulfill its raison d’etre.

But this is a rather hard task thinking especially
from the finance pfoblem. Here I should like to ex-
tend my profound desire that, besides all members of

this Committee, various organizations which have any
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direct or indirect relations to the electronic navigation
and people who have any concerns about this would
kindly assist us to be able to carry out our wishes

successfully.
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Research and Investigotion on the Loran-C Navigation System

—A Report on Measurement by Conventional Receiver-Indicator—

Abstract

The author has tried the study and evaluation of the
Loran-C Navigation System. In order to investigate the
practical adaptability of the Loran-C manual receiver-
indicator into merchant marine, the author made an
experiment on board M.S. Hudson-maru, of the Mistui-
O.S.K. Lines Co., Ltd. This is a report of the actual
measurement and this report will contribute to make a
use of the manual receiver-indicator in the Loran-C
Navigation System though more and more data must
be taken for the final conclusion of the adaptability of
the manual receiver-indicator into the Loran-C Naviga-
tion System which has been developed for full auto-

matic use.
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The Result of Inquiries about Radars and Radio Equipments

for Navigation in Fishing Boats

Summary

As showed on the previous reports, the Japanese Com-
mittee for Radio Aids to Navigation had made “In-
quiries about Radar and Radio Equipments for Naviga-
tion’” into ship’s captains and officers on the sea, until
1964.

However, since the reports from fishing boats could
not be collected, the authors tried inquiries again into
the fishing boats from 1965 to 1966.

1200 of printed matters were used for this purpose
and 296 reports were collected from all parts of Japan,
and covers all kinds of fishing vessel of under 40 tons
to over 20,000 tons in its tonnage distribution.

The following anafysis were summarized from the col-
lected papers, answered by captains or officers.

““Have you an experience of operating Loran already?
Experienced...... 86%, Not...... 12%, No answer...... 2%.

‘““Have you any experiences of puzzled by the inter-
pretation of the radar images?” Experienced...... 4%,
Not...... 88%, No answer...... 8%.

Torao MozAID, Koichi KIMURA®,
Kazutami SHOJI®, Hiroshi SUZUKI®,
Yukito IrJimA®, Kazuo TAGUCHI®
and Hiroshi SHINOMIYAD

““Is it necessary to open training courses for officers
and operators about new electronic navigation, under the
semi-ofﬁcial organization?”” Necessary...... 92%, Not...
...1%, No answer...... 7%.

““ Have you any experiences of faults of manoeuvering,

depending upon the error of radar image?” Yes......

7%, No...... 819%, No answer...... 12%.
“Have you any experiences of unusual phenomena

about radar images,in any districts of sea?”” Yes......

Necessary...... 469%, Not...... 25%, No answer...... 29%.
The inquires are continued as described in Japanese
next, but the authors want to stop the English transla-

tion here this time, by the reason of the volume.

1), 3),5),7) Tokyo University of Mercantile Marine, Fukagawa, Tokyo, Japan.

2) Ship Research Institute, Ministry of Transportation, 700, Shinkawa, Mitaka-shi, Tokyo, Japan.
4) Tokyo University of Fisheries, 4-5-7, Konan, Minato-ku, Tokyo, Japan.

6) Kagoshima University, 470, Shimoarata, Kagoshima, Kagoshima pref. Japan.
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A Radar Transponder Beacon

Summary

This description concerns transponder equipment re-
cently developed. This transponder equipment receives
radio waves transmitted from a marine radar, and im-
mediately retransmits, to the radar, a pulse coded wave
on a frequency near that of the radar; a beacon code
signal, therefore, is indicated on the PPI scope. DBe-
cause the receiving frequency band of the transponder
is swept according to the frequency to be transmitted,
the IF band width is not necessary too great and only
one microwave tube is necessary. The principle speci-
fications of the transponder are as follows;
9340 to 9410 Mc (swept)
Sweep Period; 0.1 sec.
Peak Transmitting Power; 250 mW
Element Pulse Width of

Transmitting Frequency;

Code; } 0.5, 1 and 5ps
Number of code Pulses; 4
IF Band Width; 12Mec

Experiments envolving this equipment were performed
at sea in order to evaluate its practical performance.
The results of the experiments were satisfactory; a satis-
‘factory beacon signal was received on the radar PPI

scope, and sufficient arival range was achieved.
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Personal Opinion of Regulation for Radar Equipment
as Navigational Instrument

Abstract

The regulation for ship’s radar, in Japan, has been
found in the Radio Wave Rule, as radio equipment,
hat regulation was based on the ¢ International Conven-
iion for the Safety of Life at Sea” 1960. And for the
use of radar at sea, the recomendation of Minister of
Transportation has been published.

The radar is a important navigation instrument as
well a magnetic compass, a sounding machine, a log and
etc., but it has not been forced to equip on ship by
the Ship’s Equipment Regulation.

Now, taking into consideration of importance and
spread of radar at sea, auther will enphasize that the
Ship’s Equipment Regulation has to force to equip a

radar on ship.
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Radar and Sea-Casualty

Summary
JACRAN investigated about many examples of radar-
equipped ships in the world.
About this subject, the authors learned from follow-
ing books and reports:
(1) “Radar and Collision ”’—A Handbook for Mari-
ners; by L. Oudet—Captain de Fregate, French
Navy.
(2) “Legal Aspect of Radar and Collision,” by
Capt. F.J. Wylie: J.ILN. Vol. 18.
(3) Reports of Japanese Court for Sea Disasters.
The authors classified the disasters in eight groups
by their caracteristics, and suggested the maneuvering
methods in case by case, on the foundation of the con-

clusions of the courts.
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A Brief Description of Underwater Sonic Equipments

The well-known underwater sonic equipments are fish-
finder and echo-sounder. The principle is the same
with each other, but echo-sounder is characterized in
sever regulation of stylus-speed, multi-recorder and in
digital indication. Multi-beam echo-sounders are devel-
oped through practical demands. The author deseribed
sonic-layer-profilers, velocimeters and other sonic equip-

ments in this paper.
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Radio Techniques Applied for Ship Trials

Abstract

From a few years ago, Japanese shipbuilders have
builded many mammoth tankers. At the sea trial of
the such big ships, mile posts were not suitable for
speed measuring standard by reasons of sallow water
effect and narrow acceleration area. In 1952, SS Unit-
ed Stats, a big American passenger ship, used Raydist
RE ship speed Measuring euipment for she trial. Also,
Decca Navigating System, or Decca Hi-Fix, are used
for many Europian ships trials. In Japan, “Radio Log”
and “MARSMEC” ship speed measuring systems which
were operated at frequency of 150 Mc/s band, were de-
veloped by Japanese industries and used successfuly.
But frequency allocation problem constrainted the de-
velop of new systems which are operated by frequencies
of 400 Mc/s band or 3,000 Mc/s band. In this paper,
the brief description of these electronic systems are dis-

cussed.
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gation System, U. S. Navy Department Bureau of
Ships),

F 2 7%, WERCRE SN 8 RO%ER bIER
XN BFET, LHRICEDOTELRLWIR EoBELEE
2525, (B1MSMR) 0X5LIAWVEMEIHEEE
KTEDBREHOD B G, BIEREEEEO E2TH
b, ZDYATFAVE 10ke 5 1d4ke & T O HEEW
(VLF) oA <7 + L T8HET %, 10kW 0REERICE
STEERSHEL LD 5,000 v LETHHINSES
5, 10ke fhE OB IZBENERFHEEZ SO TW 5D,
FThbb, OTHEZFEERRHIPRL, RAKK
DL HE D ZFRV, Navy 11 ¥ 2ft Oko
v IT7 VT FEb ok VLF ZEERE>T, Hikko
W HETH 8 ROAATRDSboSinltd, 5
AP BLOEREERIETELTHS S LHELTWE,

F A FEEN, El, KHT 50ft FTRETESLL
LWCHERT S EWEHEERH D, T, ATV AT
ADBIFE L REORB N O—20%, K7 Y AWK
DIPEVAT LD ERTHH I E0D, BULEETH
%,

FAH AT AOEFHERLLERTHS, 2HD
* 2 HEEWED L ORFSORENEE S, T OMEZE
ERMFRR E LTSN TV ARBEOR Y X D5, 2D
DRLOF A HEF (E72id 3FOHOROMAE)
BORRCAARBEEEZ TR S &, B OSMABRE £

Location Jurisdiction Lat. & Long.
Central Aleutian Is. United States 52N 174W
Galapagos Islands Ecuador 1S 91W
Balearic Islands Spain 40N 3E
Nicobar Island India 7N 94E
Bouvet Island Norway 54S 4E
East Cape, North Is. New Zealand ' 38S 178E
Near James Bay Canada 52N T9W
Tierra del Fuego Chile 555 70W

F1R 8RmOEFERDAE
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B, Thb 2 KOERIAR DA VLF ZEBOAE
Zmt. bL, FIBILLNEABE TR RO A
FESZEL ZENTENR, BELOMBEORT DT
=Y 7 DTE S 10 ROZSMIBM S 5 T LTk,

VAT AORIR LI B AN 10.2ke T, 8 /DK
DEOVIHSP U DEDRERIT, TORAEREERT
Do SR TANCHBICELTRPSINTNEDT, &
b 0B O%E2ITRbEV, 52 bncrEHiGER
2FFe S, (FlziZ WWV 0 X 5 7)) HEsis muersi &
WiEThiE, ZELTVBERBPENTHEPEEDS T
LMTE D,

X NRBENE RS iz, 10.2ke THEZL
TR ESRTIC & RV B & 1Y S 7 RRE B DR
ERfFm5, 10.2ke LA HET, (1275ke & 13.6
ke @) 2 oo BREHED Fe FRCIOTHERESH
%, TNBITEMD VY —VEETRY, ROy —V
KFEOTVWBARER R B/NTT 5%, F AV ETD ER
BRI AT 2K, B3HERT,

FAHYAT KEAFESE, VLF ZEHE ERTS

DERD D, ZEMCERINSREEE, TOo0b, 2
SERBENI EOESORMMEARZILKL, flXE, "
Sy ERE AED CRT L EXFD HREERT
%o 2 ODZEESONEE LB T AHEE Rodiel
TR, BT E F50 MR HFELTVO
T, HF QBRI BB AT S, B
52 LI R AR 2R D, T OO LR
CHE SN 2 BN ECAE RO DL BERD B,
EE, REC X AHEEOHEAR I VLF Z2EHTRE
L7 B st B CBE X N G 7 HIEWRET H 505 L
L, MHEOETARERMBES, BFOFKERNT,
ZHRAELAARETDH S,

OPLE & X5 LDENE

OMEGA Position Location Equipment (OPLE) <+ &
F AV, R0 A FEMAT S X SHETShicx Y b
7~ CTdhb, OPLE oBEREIE VLF ZER TR
EShieA A #HESE, 0o0b (ERATH L&)
FHEEZE LT, PRAEY VX —~FEETH L
ThHb, & (platiorm) Db LR WAERE, T OHE
nE ko VLF ZEKBETTRLI 5D LR CHETOA
MABOLEI Lo TThbh s (BRIELOMEZRD
BRELBOX—~ T, HEH FERLEEEDTEX
5h5), AN, Mic, VLF ZEECTZELLF AN
BS%, AOMEZFET S E v v £~ 5 5Pk
BELTENEFT 5,

LWMFR Y AT AR L THEA S 5% OPLE
0T — 7131969 BT T DAy V2~ A TH D,
r®Fes 5 a3 NASA @ Goddard Space Flight
Center TEHIN TV 5,

OPLE ¢ 27 ADMFEORREIIDEDLE I TD D,

Q) F— 2B LT (OSBRI B

BEEXES. '
@ % OBRERAT LD, kT~ 2 NIHEEY
HETE B,

FLiv—R— tBERELEEFRES AT LA

B O AW FUiE S R T A DT DOIEATERI,
BICFIFA A £ B WIE SRR TR L 5725 5,
EHOHD L L AHTHE, TV I Y — K~ ONCH]
WAEEB L ENTE DL ORFET, Ry AT AR
AEDEARBRCT bR TORY, RN T »0E
&S5RI CH50T [REEWRERAMEY AT
A1 THELUFKCEAT 20 R chz LEb5
CHHILOT, VAT ARERTELTHA S LR

TED,

BEOY AT AL OPLE % v + 7 — 7 O AN
ELE#ELALBOTHS D, 4 A FWEFE, N TEE
7z VLF ZE#KTZEILS, flEINE5ELo0
b, HEDKEZRLT, HEoMEZER~ VHF %F
B X 0T REEIND, LOYAT AT BRICHETS
7, BROREEECD, ZOF YV ELDLEER
T3, kI sF — ZERPEERE VAT A0, B
WEEIRIE DR LR B D255,

COBRIIEEZER» D, hRUEHE Y £~
BEEXND, CORVE I AV ETEEHEL, B
O—PLINICHEEO R — > DL EZSHE T 5,

Z OREHEE, The SR CFREELZE U TRIT
hEKIC X DRIND, 5bMRAEBRCEEEEEMT
2 50T, VHF ZEKDOLMS X~ b ECTHEAIND
I UETHD, LVEMEY AT AET IEAT —
ZAEREDEL, RFEREELISAINL, A VFEE,
BEZ R ENS EORT — Fic X2 TR~ T LT
HZHT T EHBTED, '

RED Y AT AOLEED, FAMTRIN TS,
FOBEESETDISITEEDOND, HBEF VTV I
O ZERRCE2T, VLF F A VESZEHTREEL
5% MERBTHERLE v & — T PRI B
», BEOREHIEET 5, STEERREATR O
BErRIEL, BEHERLTA— M CRE, REORS
BEET B, TH5LTERZECDTH D, bTHoE

*10.2ke DREFOMOFIRIL, LOBERES 16 < LOESTHHI LTH,
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ROLL

FAR REOBTFHIARY A7 A

WIPEIC R RE 1/2 < A VDI Rk B lRE 28
D,

ity B AR AR B BT, —F i d e b $500.
0O UTFTTAFIRETH 5, £ VLF ZEH, VHF
ZfEH, VHF REHE>SBREN5, #HLRVEERD
Fiz, K— D2 —A% A vOABRINOLDDEE &
EHUMETHSD, COEBOT vy 7 K2E 5 HICR
T REDY AT ADF[IIOEDL RN TH B,

“=o

PDIPLEXER

ANTENNA 27

"’ VLFRECEI‘»‘E."I} [VAF Tansmire I
‘ VHF Recerver SPEAKER

INrERRoGaroN L. ! | [AUTBMATIC
CONTROLLER READ oVY
(OPTIONARL

(0PTIONAL)

B EBEEOTrvIY

@) FEREERENEE TRETH S,
TR ERIE LICE E, AR TR,

—BlOX 5y AT ABFIATNRECR S &, 5D
BRNRIVFRE S BHELN S, FIEEL—oN 2182
ke & 723 fth © BHILEEDEEF v v kAT Coast
Guard A EOHENERE 5257255, REEE~D
<A 7BEVI R AERORALLE ST, FED
RES, BE, ENHEER JOMEIRERINS,

ANEZ ORI TCHRULLFABCIDX STy AT A%
FOMBMDFREEFE XL ENTE S, BEIT5KUNT
BROT_TOL 00, BREINLOTFEMAMELMS
TeDI R EBETH LB TEL, TOEFRELES
1V, TOBEBPHNILLZCOLEEREE ST &N
TED, IS5 LCTERBO A R FOREBEEBRSHCED

SFbh, XOLOMBEIRT I EBTEDRLSLS, £h

134 DAL TP DTV BDT, ERPTHENC
BMATEBBRAL LCHELS2755, BOTRELflEL
T, BFEIZ 0L S LERY, HEOBB LT
DEDIEIEMNT, BPCRTEMNI BT L RREL
77 JEWAE LTI, OPLE X 5o A5 Ak VLF
FZE# L VHF RE#ZTINEIWEAS S5, Thidf
ECH AV PR OEMLODICEEEH T EBTES
A5, BBREIEREEZ MR 5 LI X 2T, X
B5iE 2~ F & EDRLDLERAIE R HENNCES
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7259, O, BEHHICEOMEEZE YR TLE
7w T VHE ZEBIRETH 5,

i
ﬂll;

DX SRARAFIAEL LD IEHOBEE - &
Lol EWNTEL T ENBbP 5,

A FBEOAFRAF VAT AELT, TOBERA AN
ERIRBROERE, &AM e Vi Ee2ao
TEET TV b k- ATEE USRS,

® OPLE : LT, ZO¥s, ZEShAAFES

HEEELRBUCHERDREN, Thyr b REOFE
eI, FELAT — FEELETHES oy
DErhD,

© WEXN/ “Sextant” HRT, TOHTHEERF

Licd 2 FES OO 7 D HR I XD TR ks

EHRz SN 35,

DRI ML Y AT AV, %< O/NE—~ T DOy
FRICLNONO LS REFEEOL T, KEREN%
O ER LTI AENREVWES S, NASA IVE re
covery zone HiD> Apollo 22 AR EZ KD D7D
i OPLE LR YR T A%EZTHER, bivbh
DERIET ORBEND 5, _

bbb I DX S5y AT A1, b LEEOEENS
ThbNEDOLTEREEZ DD ENTELLELTY
5, Phvbh OBEHISEHE S, EiFSho20H5 Y
AT ACENTHEOD 5K BOEEL G250 L%
TEfRF 5 72%@ Bureau of Ships & NASA & 03E#&A
MLEhERETH D, REOY AT AU, MEHEIT
LFEFRELTHE0D, MBTELARET LB E O
BEWLTHZ 2D ERYZELIELIHNR,

n, ThpBErESNAEREEO PRGREHRTHRIC

BERMERRSESBEHESTHREE 2)

(Corporate Members of the Japanese Committee for Radio Aids to Navigation)

(15— X b Continued from page 15)

AMEFTEHRRESH
AIERMBHBRRESH
HEALERRSE
KRk R Akt
ST ERIESH
2 7 ~ K X &
o E KRR &
WO Vg E bk R & 4
7K pER =
KEBEBRRNES K
KEEBRBKBRAA&®E
REEE KRS
BRA SR AR T
R KRR &
HRZEHEIERN&E
W& v h — et
HEAEHEERR&
WTFH B AR RR &L

Nissin Electric Co., Ltd.
Nissho Shipping Co., Ltd.

Oki Electric Industry Co., Ltd.
0.S.K. & Mitsui Line

Sampa Kogyo Co., Ltd.

Sener Co., Ltd.

Shinwa Kaiun Kaisha, Ltd.
Showa Shipping Co., Ltd.
Suiyo-Kai Association

Taiyo Gyogyo Co., Ltd.

Taiyo Musen Co., Ltd.
Terukuni Kaiun Co., Ltd.
Tokyo Keiki Seizosho Co., Ltd.
Tokyo Senpaku Co., Ltd.
Tokyo Shibaura Electric Co., Ltd.

" Tokyo Tanker Co., Ltd.

Toyo Communication Equipments Co., Ltd.

Yamashita-Shinnihon Steamship Co., Ltd.
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L. & L m &

B 5 v CMAHEIR > A 7 A ORI SEH ES A o
RETHERSNWCE, ZORILTIE, YATFAEEFD
BT OWTo —f “BU” 2122, TELEG
RYLRWORWE S, 20 FERI I TV EREA
BB T EoT fBEIC MNEE X 50E RES LA
5, ZOWITEIAT 5EE X AN/SPN-31 filgfi = 5
vV CEEWHT, KED Bureau of Ships O IC &bt
TT Y PRCECTHIEES N DO THSE, rF YV
CEEHOIDIDIRIVAVWALETREDTVES,
SPN-31 13389 % BT SIoTH 5 5,

thor 7 v OREeT Y #in & LRI, =5 v Cik
2ROV EDORORI I L > CHRBE 525, BD
K¥ODZDXHHBTEDT, 2B (EREICHERD)
POEOESII—EORMETHERL, BEREROEE
—EBLEET S L, FRERO—EOEIIZEEID 2
JRETOEROS 2 —EEEERTH L 025, LEn
DT, FJH LRI B S ph i WA E oo
AR =V OERTHD, W X BABYEL, 1914
~18EDWF KR, HWhizl i A0~ A 7 kv TH
WOEPERZ LR LT, BOXTADORE % RoW 57
DD THER SN, X OBEFME~OBEHIE, —&
TRERERIFHOMEIRL L5 L bELNLEE
BEORMBERE»D, /b5 —HTR, BVHRicEs
DESLREEZALP BN LT ErBRA LK,

2. NLRREEER (CW) =&
MEAIE O E B 5 7cdic, —xtOFR L EkES

Translated by )
Koichi KIMURA, Ship Research Institute

OEREEMEZZBET 2 RIE 200 ERd S, —D
IESRASNVROITEY, b ORI EEFHE
AETHH0T, CIRF VARSIV [V—] v 25
LOHEPEL oDl D5 —DDFEEE, £R»LOFL
AEBROESEZERTROIETC EOTE 5{(%10
FEz o CEEINCESREOFESZREL, Fig,
BHONMBATREEZAET 5L THD, ZNEFY
B FEF 2RI OER, ROCCEDTAE Y
7 v A®D Honoré OYEZEICE D74 O WG & o
AT A Cfiebhic, v 5 v C (&L OEEERER T
HdeT7D) X, Al CW OfihkEs Hlabe
TH2T, ZOWMHBEOREIBEVEZAEBTWS,
WEMORMZ LD THB E, ALARIE, Fok
FRIR U CREIALE DB RI I TH D 2 b 5, T
TOMMFR Y AT A TETLHELEG I WTEL S L,
TVEXTAPRLL, S“AARITE R EZ ERE 22
WE— FERETLIWEEEZLOTWS, —F, Akt
BYRAT AIRHEMZERZ X VREICEECTE, BHROEK
BART P A O EEWIRIEI L, HBEINEH O%E
HEAFRET D 5,
FIRCOWTRS &, SR - AT AVE—ERR
RSN DT UA D  — B DAL IF A
£ CGERIhThERWE VR 5, EERIEIAZVREE
N EBCEBEEEEPALETCH 5, CW SiEiK s 2 7
PN %F‘a‘i?&&ﬂlﬁ?&&%&%ﬂ?%ﬁ_?&kﬁ%<, L 72h3
2T, ME- FORBERSOMESIKE L RAOTVS
EELINE, MREERSBHLEL R, brbiTvE
FTAeET B0 0THS, BEHIK, ThBF
FHERETELED I EBELHKA LN, ThIZE S

*LOMEIET VN F S — 2B OEE LR 1966 £ 1 B 21 Hiz, mv Py THr R AREREYA TH®

HELcbDThH 5,
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DI 1945 i FREINT WD, L0t okE
DY AT AL, B4 5L HRNREES 0 TSR
DOHEERL DR,

3. A C OINLR

#F1H () X ERBICRBEBPLNLHRETLD
D, Tihbb, EFWTTE BRY B {REECLDL B
Y, FRSIEIE 250~350 us DLEDIETIL DL F o5

#H1E (a) REEFH»SEERICH5ZEHD CRT Thic L AEYS, 3v1 7 41HK
By SAABHELEEZTRT,

E1IE () EEHTOZEALVA, F— AL ADOOLIRWERERS 5K TV 5,

% SULADRIIIIBIC RS Z & 3 & A SHE T
B A3 75 ——100 ke HHXIE O DB LSV A ZTRT,

DX SRR, TICERNICHE L2, 0K
LRI 2 Clfilhviay RV RURIEERRER 7 v
CFx—vZEIERY, F=—vOriplcEbh Ty
%),

B BRI E DAL ARZEBC O OBREEEN]
KrELOT (ERE) BXUEEE»SORKRIC XD
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T (ZRRE), FET 57255, WMERBFOERIIELH
ZE»L, TORETHD, YATLOHERERED
BUSERT O AT\ ) DRI HEF <L 2 B OERR & AL
MIERE FISHT oL THS ELIK (b)) &), T
TOWREET, ZOHETEMRERT 57N EEECLT
TSI, SV ADISEFEHOFA 7 LEEEL, TOY
4 7 VR EAIE R IRE T 5L ExH D, 2RI
FT X5, MR X0 40 ps SINOR <
NTEbHH 5, ZBREEEITHHET ZOFEDRpEO—
SiE, 3FEHDY A 27 A TlESLADBRED LRERHICET
HETOEMTHH L ETH DD, dbLd, EALRTHR
Bic T3 B 5 500 = 4 4D & AT 500 ft DUF D4R
HEREE S &5 BAEORORMEL G TE 27D
Vi, COBEERTT S MESD B, ’

o
% 100+

= 3

=~ 801

LTy NiGHT ol km
© DAY 73km
g 404 DAY 60 km
2z J

£ 20

w9

200 400 600 800 1000
Rang_e in n.m.

28 3-o0TFMERE (60km OFEEX LoH
BECOLEA) b d 5— B 22ME
DI $e B R

WEREDOX S THMETSr2E 250, #HT5
JAEHEARZ AT 100ke ARG DL ERDOD 1
ADERECOVWT RH5 LR FAEHETDHS (FE3IM),

B
0 -
®
L ]
L)
] ]
9
~10
[ ]
*
o
-20 :
®
L]
. . od
=30 hd
o 0°
L .
o 0® oelo
~40 *
80 90 100 ) 120 Kels

3R Sylt » 7V C RO ERARS b L
RSV

INLOEEKEz A M~ Ficksd Syt v C
BleowT o isgs»s 7 ey b Lizd DT, 90~110ke
OHNEHIBOLIE VETREVEEHFHIEOEST
BHHLEERLTVS, LD — A LOTHR, KT
BT e 5 v CORMEZESE TV BER1D 5, B
hk%;&%@ﬂ/?v%ﬁ%f&okﬁul5@%%
TI, EEFOF > # ORBEELOWERABPH O LTS
OEEMOBEE LTRINTVS, 7 H ORI, &
w 113ke SEEORBOENE, 7 v C OERFBIKLD

VT¥%%Eféﬂ%ﬁﬁ&6ﬁ,Chﬁ*&%tm?y

C Bk Lz i IREXh, FYy10b»bR%
L, RV CRPEMOARSHREESRVT ENE
EREIC I B VRIS IR DT B,

4. IBEDHROINT—

EARE, RENTESTHS 1,200km HEROEHE
FamLTws, BRE 0 EHCIFRERT & EHIT
2ENFARC AL AR RE LR LEBELRLTHS S
MR ENTHD, BAOREMEIT 4000ps L7510,
EWOIEEB LSS, Lol, ERIEZO0- LA
ZRIBICERET 5 &, R OREE TS0 TR
EZOMES D NS RELRD, FREEHCELD
DEEIECE Ul bbb Bievy, LaoT, R
BECICEE L, ERALOOEIC — FIRE L
NBRERESHERO X UFTCEIRT 5 HEER O
WSO BEODLIC EET S X S Bl EEDTY

Time differences (ysec.) . ¢ =300 metres/psec.

if M& S pulses were sent MS= {200 km.
simultaneously. N

oo ¢ 1000

2000 2000

4000
58000 M

57000 56000

55000 54000

One tenth of a cycle (I psec.) represents
about 500 metres here

0 50|0 I0|00

Scale km,

HAR REWKRZVC K~V OER (us)
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Do EEOF = — vV ITKT HREWNNR ps ORIE IR
OTRCRLTH 5, HTHE, =7 CHEOKEHK

CHFHEN TS 100 gs BiFEO W R D RLE O
5lWTHh 5, CoOMBIXERET 15km 2%b7, 100
ps RN, LECREEET IS B 50 us To5H
INTW5,

HOEEOR T v/ CEEBEI, MBOHEYZO2DHAD
HIEEFHAED, Tihbb, AADZYr—~T O
B kD OBSREEHZE OBIE CHEE, 3SEREOYA 7L
ORLAELE & EERE 25 2 5, SPN-31 SZ{EHClafr
MABCEARUNETSH D, ¥~ REFHO# 100ke O
Mv—v ] KEEALTEEEL, BICRTTHASLEED
LTI UBELEI» T, SAARBICX 7 VEFT A
BEOHEARTRIEINTVER, ThITEEOFER L
DT ETEs S BHBERCEE L RS TW 3,

100ke @ 194 700% 10ps 2EL, EFETIRC
ik 1500 m OEFEEIC M 5, HEI» T v 21X 1A 70
D 1100 X Y BT EL C LR TE 5, FIHEL O
BRI, BHOBIIEY — v OBER D iE—iEe
AREX D AE AR SRV, 50°N, 25°W okFEEE -

Y RCVA. TIME

SHARING

master pulse

MPL -- <> ------

1% Iceland, Faroes 3 X (F Sylt i€dh % Norwegian Sea
DOrFYC F-vD 3 FH5IEE 1,000 HED L Z
AHLDHBD, ERHBEOLY A 70 (Vv—v) b
W3BEDIETH S, L >oT, BOoX5Lsy
SETL1Y A 7 L OBEERRAH TR, L1
D EDOFHOT TR ANMCIREZERT S L1X
WRIEWIEA S,

5. EfEORw ‘

RLERFEIC IS 2 $ OB 22 DIE & Fim BRI 3is
BTV BT, v — 2 ODFLEHFENTH D & L 5Hf
FETHZH5 (I 1 ROREOHO L U haE T X
BOPHIO RS v A ZEKEIIHNTSS), B5H
TR EEL LT ZERSIRFO BRE2HEL, 5
HIOBREZ HTHEZRLTWDS, ThefFh s,
WEC PO EER TR VESNE LTIV 2D E
D LHE T~ SRR AN D13 2RO 5 &
BHATYETHLLICRDIEERE L THEATSEVS
X (5 — b SARF|ETEET S,
=LA TE 100ke D SR FERMTHD 10 ps

slave pulse

¥ Al
__________ <>- ~-  ——JSAMPLER

. time difference in psec.
= mea

sured by decade counters ™ »
/ K Y ;ssavo

. VAR.
0sC. DELAY
"MASTER
SLEW "
gate pulses
at 100 ke/s

SR AN/SPN-31 w7 v C ZfEH, MEOHZRD S HE
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D, ZOBRBEEMTRT Y —Fr—FRE2TER
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B OWFR»C LD TER LA EREKO—F 21T
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NOHETH 5,

EE L, TR DY V2 RERCHT B RRE

FOBNERDTRDY — F R REERT 57014

Habah, [RDBEMO] BHE%E (f=42—%) 3
TRT — b SV R EERERED (22 TH3FHE—

JSPGET B) A s EREC-HS e 5, TS

DIERERIIEIC 1050 1 A7 Y JYORETHEIh, *
DEDODOIFLNLhOTHE- L AFHER TR S,
ZHLTHmHE DRI ps THEZOME, T/xbbWEk
PMEOHOHAEE 25,

FROBET 5L, Y—R'— 2 ph v 2 %
ZEOMEERCEET S X 5 CHET 5, =— X135,
IROBEID S — S R LRV A= vt —
DHORENIY A 7 ADRAT 1° Ficid 2° DLER
HToX50hset, yv 7Y vI/EERTAEL
BHPRERFIUSCTEERL, HOMOmTRT LS
W, 7= PSRBT A ZADELL PRI D B 75 BT
BERSEET, y—FEFHL T B, 2y v 23,
(FaA—20 BHIEH L MU HETLOMEZIETHE

- EHTRERE) YI0EERORT Y T CFCEDT C ERT

%, ZHLTABERMIIUDCFECRETE S, ¥
— KBS BERREE Do TV BT E D, FolkkE
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Introduction of New Products
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Measuring Equipment with Audible Sound

We introduce here an completely new type level guage
named ‘‘ Level Measuring Equipment, Model JAB-202.”

It utilizes the sound-echo principle, and is very suit-
able for use in tanks of ship.

In applying the sound-echo method, in such equip-
ment, one of the most serious problem is the dependence
of the velocity of sound waves upon the temperature
and the components of the gaseous medium through
which the sound waves propagate.

This problem is solved in this equipment by introduc-
ing a fixed reflecting target at each 1 meter along the
path of sound propagation. Sound echo reflected from
these fixed targets are compared with those from the
liquid surface, and the error due to velocity change is
corrected. ‘

With such arrangement, the maximum error of meas-
urement is within 1 cm in the atmosphere of homo-
geneous gas. Even when the variation of gas density
is remarkable, the error does not exceed 10cm. The
latter is the case of measuring of the oil level of crude-
oil tankers at the time of loading or unloading.

The sound waves are propagated through a wave-guide
in order to prevent them from diffusion as well as to
minimize the external noise. Thus, the maximum meas-
uring range of. 25 meters is available.

Electro-Acoustic transducer of this Equipment is con-
structed as explosion-proof type, and it has obtained

the approval of Safity Laboratory of Ministry of Labor

NIHON MUSEN Co., Ltd.

of Japan, and approval of Nihon Kaiji Kyokai (NK
for its ability of explosion-proof.
This Level Measuring Equipment can therefore be

used in tanks which are fulfilled with explosive gas.
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Address: No. 25, Shiba-Nishikubo-Sakuragawa-cho, Minato-ku, Tokyo.
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A/C ML-100

ket HEEFARER

- Marine Loran A/C, Model ML-100

Summary
The Marine Loran A/C, Model ML-100 is a receiver
which is used in general navigation and in fishing boat
operations and which is capable of receiving both loran
A and C signals. As a fully manually-operated receiver,
Model ML-100 has the highest performance. By analyz-
ing the actual pictures received by this receiver, the

superb features of Model ML-100 will become apparent.
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Address: No. 2-16, Minami-Kamata, Ota-ku, Tokyo.
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Marine Loran A/C, Model ML-100
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Record of the Japanese Committee for Radio Aids to
Navigation in Japanese Fiscal Year 1965

(1) 27 May, 1965: A regular general meeting was held
at the council-hall in the building of the Maritine
Safety Agency (MSA) at 14.00. The report on
activities and the report on finance of the fiscal year
1964 were explained by representative from the
secsetariat and approved by the members.

The staff members were elected afterwards. Prof.
Toshitada MATSUYUKI of the Defence Academy
was appointed Chairman again, Prof. Minoru OKADA
of the Tokyo University and Prof. Torao MOZAI
of the Tokyo University of Mercantile Marine were
also re-appointed Vice-Chairmen. The secretariat
submitted budget and work plans of the fiscal year
1965, and these were approved by the members as
drafted. The budget and work plans entrusted by
the Japan Association for Preventing Sea Casualties
were also approved.

It was decided thal a sub-committee (Chairman:
Mr. Torao MOZAI) will carry out this entrusted
work. Partial amendments to the regulations of
this committee were proposed and approved.

A lecture was given by Mr. ABE, chief of the
Technical Sub-Section, Aeronautical Maritime Sec-
tion, Radio Regulatory Bureau, on the subject of
““The public hearing on the technical standards of
navigation in Munich” by Mr. Torao MOZAI.

(2) 22 September, 1965: A general meeting was held
at the MSA council-hall at 14.00.

A lecture was given by Mr. Mikio SAKURAGI,
Institute for Sea Training, on the subject of *“ The
application of Milli-wave radar to Navigation” and
another lecture about ““ Loran-C” by Koden FElec-
tronics Co., Ltd. These were followed by Mr.

*Secretariat

L. BEFN404F. 5 A21H, ¥ LMERTAHRECE W TER
PR S o, WRIBOEEEERE S X AR
BEBREC L v {Tibh, SBIKREN:, 20
%, WFMOREOR BEBRMTbh, &K
FREE - RTFRRCEE), BAECHEREHEE-
HIEER (FME), IIOFRERAY T - SaE
B (BE) BIRESH, ThPh KA k25
o WNT, EBRA?D, BHMOLETFERES IO
BEHEH RN Sh, BHEROREL S ) 2BIKR
Shiz, 7ok, WMEEREOFIMEE OV T
RELEDERE, ZREUEEFTRES aE - %
TERBR) CrEERIIRS L L RMRE L, SV,
—HOBHIRELS KBS e, BB 2o 23
BREA R & D Ty — X OEFARELE | 1B+ 5
WS OWCTORMRD D, BV EERISEL D
Mla—=yevilsd s BEMESE] tovwco s
28827z,

2. UEAN404E 9 H22R, W LRLFFAHE LRV TER
Mo h, RERISEXD, BARWGHEHS
ZEAMR IS OBRBIC OV, dEREMT b
iz, WeT, MBI - REABRKED I3 VgL
— ZOFIE~OFRIAL &, XBRAET - HPE—Kik

* W LRETEARERAENRSAN CERETRARE 7B 2-1)
* cfo Radio Navigation Aids Section of Marittme Safety Agency (No. 2-1, Kasumigaseki, Chiyoda-ku, Tokyo)



— 68 —

ELECTRONIC NAVIGATION REVIEW

March 1967

Torao MOZAI’s interim report on the work entrusted
by the Japan Association for Preventing Sea Casual-
ties.

(3) 8 November, 1965: A general meeting was held

at the MSA council-hall. Lecture were given by
Mr. SHIOHARA of the Japan Association for Pre-
venting Sea Casualties on the subject of ““Speed
of a super ship in getting alongside the quay”’ and
by Mr. K&jiro SHIBATA, Anritsu Electronic Work
Co., Ltd., about ““the measuring equipments of
speed of ships”.
Mr. Ichiro Y0GO, Maritime Safety Agency, and
Mr. Yasuo I1Zuka, Oki Electric Co., Ltd., reported
on the 7th International Conference on Lighthouses
and other Aids to Navigation in Rome.

(4) 7 February, 1966: A general meeting was held
at the MSA council-hall. A lecture was given by
Mr. Kazutami SHOJI, Assistant Prof. of the Tokyo
University of Mercantile Marine, on the subject of
“ shipboard electronic equipment” and other lecture
by Mr. Yoshizd HAGINO, Maritime Safety Agency,
on the subject of “ Consideration of the training
equipmenr for steering small ships”™, which was
followed by Mr. Torao MOZAI’s interim report on
the work entrusted by the Japan Association for
Preventing Sea Casulties. Mr. Toshitada MATSU-
YUKI, the chairman, announced that the office of
this. Committee would move to the Maritime Safety
Agency Building in April 1966. Then, the original
draft to incorporate this Committee was presented
by Mr. Takashi OKADA.

(5) 20 March, 1966: The report of the committee,
¢ The Electronic Navigation Reaiew, No. 7’ was
published.
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