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Foreword

Prof. Toshitsda MAaTsUYUKI
Chairman, Japanese Committee
for Radio Aids to Navigation

1970’s have started here, which may be said the Era of Innovation. Sﬁch words
as technical innovation and information and information age contain, I feel, the mood
that people should plan and produce something different from those things existed
hitherto, taking account of modern compiterized and systemized technologies.

The field of electronic navigation with which we concern is not the exception of
this mood. Ships are growing up to as large as 300, 000 tons, while giant airplanes named
“Jumbo Jet” have already appeared in the air, suggesting the situation that SST’s would
come to the first line in the very near future. Thén navigatioh should become global,
and, in effect, it is demanded that the establishment of a worldwide Omega network be
expedited and the effective and economical way of utilizing navigational satellites be
developped as early as possible.

On the other hand, the fact that human livings get higher and busier brings more
active movement of human and various products on land, sea and in the air. It means
that fixing of accurate position of a ship or an airplane is more strictly requested in
case of sea or air, while the problom of navigation control becomes much more difficult
and complex on account of traffic congestion. Consequently electronic navigation tech-
niques face to both qualitatively and quantitatively serious problems. This fact reveals
why innovations are required in our reseach field. , .

At this moment, we received Japan Air Line Co. and All Nippon Air Ways Co.
as new members of our committee. So we have had the opportunity of extending our
research field to the threec dimentional environment. We must be determined to do our
best for more efficient research works. Moreover, I feel that we must direct our interest
toward the oceanographic exploration to find our way of contribusion to cope with that

technology.

M,



A New Method of Decca Navigation by UTM-method kiyoshi ANpOH

Resarch
UM & 3 5o 2 8 B 5 &
g B R TR T T
% B *
A New Method of Decca Navigation by UTM—method
*Maritrme Safety Agency
Kiyoshi ANDOH
1. EFxAM&E
RV vTy, T o BB R OB LR
E—RIC A v bV IRERIC X B #E R RiciiilshTn
Bo
L& OBFAECRT 351, HEhE—gic A — v
B yHMlsSh TRy, BRIIHKRE, BETEDLLT
B 5O THH_EOMBEMRA RE O MR 2 ERIC TR L 5
i, BEE AT —2 L LTREERORE R T b
RITIE R SRPERD 5, & 1 =
TOTDRE, BEOEWS v OMEBERE A — bV
RHELE L X YEREE kb L, MBRELESR
AR B FETOF v b DM RKRIFICIER 5 500,000 m
boLEZBND,
ZOF v ONEME A — FVEAOX Y EE ok ﬁ%
bTORUTMERH L, ¥BEr-ORSIMBIELRIT S
2 DI OMMT — T VRS 5 7 B BR% Uiz, e 2
- =
2. UTMEIZDOWT i B
UTM& iZz="—F ABEA VA b VEEE (Universal I l I
Transverse Mercator’s Projection) DR§ G, ik R I DUb 0 Oclcm 6 1 00' 00
REARPEAEC Lo THIEAL LTHRESh b0 T ' (80— ) l
A bV (TMES) & BV HEREE 2 ki km

RO TO6EFD0) — R, 20— Flopi

FHEBEESTERLCRET S L0 TH 5,
HIEROIRE &5 1 RIRT X 5 I RBfE cRb T

SRR TREXES A
kasumigaseki, Chiyoda-ku, Tokyo, Japan



— 6 —

ELECRONIC NAVIGATION REVIEW

May 1970

DT, FIRCTT X ICETORNER G 2 b5 13

2, KEERCTAREE, WEEREZ X, Y ORHERICE
BUT, A—FMVEBEMELEDLTNEHDEELT
v,

AATBEOMRE, BEFUTMo X YELEZCRDT
7o ic Bk % [EHERE Ik & LT, Bessel E8k% FWTH
FoTnB, .
WREE, BEEX Y PHEARMEX, Y 2R ALK
K TE x b Bessel £

BN @ =6377397.155 2 — | )b
EYR  f=1/299.1528128
EHWTV S,

X _ B +£sin¢ +cosp (A_Z)Z

my
4

+1_V_sm¢ c053¢< 5—tan’¢+ 99>+ 4p* )( : )

N 2t tania [ 2h
72051n¢ cos’¢ (61— 58tan?¢ +-tan ¢)< p >

6

7}:; =Ncosgp- (—Ai>+

+ %COS% (5—18tan?p+tan*g) ( >

N a2 \?
N cosip(1—tanp+72) <T)

2 DA OE/IE ((Scale factor) KA THELOH
5O

mem (1= gyl *+ zag (o) |

W PR & D AREE, R R R S Ak
KTHE2 LN,

% tang,
p=¢—y °3MLN,

(5++ Btan’p, —9tan’p, +7,?)

{1" 12N

+

360 N (614 90tan’$, -+ 45tan‘,) }

=0 {1

2
Ny (L gg (L 2t utn )
1 1

» 2 4
+ g (5 2Btan, + 24tan g)i)}

Y X
" S M
B ¢ #5E D & OTFTHELE
M : TP
N TR
¢ : TOMBEOWRE

ol X OREDOFRFFHRE ORREZE
my: PR EORINR
7 ¢ N Mok
p o IEHREARE
2R XY, X Yy) MoOERRKRKXTEZ bR,

D:%{l

6R (Yl +Y1Y2+Y22)}

\/<X1_X2)2+(Y1_ Yy)?

X 0 57 b b L Bl & OBRIEIRN T8
b5,

C=sing-ai+sing. COSZ¢<M 2 )( A2 )

+1—5 sing-cos* (2— tanzgzi)‘“—’1

UTMESBEENFZ RO EE bHoTn 3,
a. # B WAV N FUR 2V a—F
) :
BREOHE % — v O
BEOREE : 08 Gl
B L A— v
. BRI~ - bk 02—
Bk 10,000, 0002 — kb
HAEOFA~DEEHE - 500,000 % — kv
g HRTHICIT DRI  0.9996
b J—vFE: y—r $1 (FRIB0°~174°) kb
HE Y, J—1 $60 (GHER174°~180
T
i BEORS - JLRS0E
RAARSORE
i Vvl S — TR X o TREB
N, TOFFROBELSY =y
A v FEREHEL LT 6°W FiziX
6CEnfE<cd B,
k  EEIRAOHIR - KRB v TriigE —
v EDEDL L OEAOEG
K25 A v (PR — )
FBEL LTOHRHAWS,
wIRFUTMO B E R THAK TS 5,
0 :EA
0Z : HTIri
GN : &l '
F P : pRTIERE Y OWRBIEREY
OF : R XY OBBIEREX

e 0 o

[¢]



»«(

i

A New Method of Decca Navigation by UTM-method kiyoshi Anpon - —
OL : EEXyoFFRE nB) . )
L P : PRo&EFTR #51 #52 #53 7 #54 #55
C ¢ PRofEkL L ER DS 12878 1298 E

HAESCBI 5/ - BRI HAN IR T
#51 ~455 CHRICT R RER 123 B, 129, 135,

141 g7, 147ETH 5,
Z GN

0

g 3 =

UTMoERE IR U TMEBROBE A +0.01m, ¢AiZsH
DL +0.00L LN TH B,

B~ (D UTMZS S X (8 pARZSH % T T3
IZ X D IEGE B Y 5 NEAC 2200400 ic X 5V 7 b
=7 EYTHECHERELTHY, EHFRERAALTN S,

722 U TMZSHs X OEHT % DI ERR X 5
12, REREEKE (ARMY MAP SERVICE) & v fd
B T OCHER E LT UTM Ry —7 v (UTM
Grid Table) I, MERFHTEH TN,

3. BREBT—-TLBLURETSD

F v HBROBREIERET Rbby AT AEEL
T U H BRI DR, VAT AEETERGHEE
SIS CEET, M —ETH B T 5 L BRI

BOTHES N —EFERNIC BT 2 AEROMBRR L

I135°E 141°E 147

Pl

o

ol

£ 4 B
VRZ I —E T B LT %,

5 X LEEERT v W ROFESRICET 58 7
v DS 2 2 — F HBRRE, FaA—F Hho#E
HBrRERT5L0TH 5,

WEOBWBROFTE X OMBREE L UTKE
F—=T7N, BRI T IBEZDND, Thoffficon
TRAFROF v b (B ORIREICE LTl RERERE
EOBHEC>W I EEE T LER CRER T —E L
LT, BREShFREENOMEROZSA, v—iF
AR —ETH B LD LT 5,

(B EDHHMEL LB L T 55813 NS 2B,
ZoMEBLEZOv—VERHEX Y FIFEROKE T — 7
N, BT 57 0 v— L RBEE BT X
{, Elov—UBRIEL Y BREBRIC DWW TOLOEE
e LA 2 B L TRBT — T, RS 5 7
EERT %o ‘ .

BT — 7T vo—fE LT X 8k YVie V—v 8
2 0. 1m DOSE CHBROMEBELTIRL, Yihidl R
OREEFEE L TEYRER (0.5~10km) & ) 5O#H
HEEED, poMERE XL ORAEER L DR
£F v HHMRBI/ER LIZb DTS 5,

E LRI T — TV O—FITH B,

BT — 7 V0 v~ VR X E i YRS T
BE mECESERE Vi V- ORTT EHE L ZkaE
kY Yoo V-V EOMBEEREEO I mTHEL, fi
EBROXHE 23 YL RTAREIET 5 i E Rl
T3, , ,

- RERT — T VSRR 2T L b RE EOER
PoOERTRTUTMER T2 TH LK, FAER

3



ELECRONIC NAVIGATION REVIEW

May 1970

X =Ycotay
X =(Np=Ny+Yeotas
_ NN,
cotag — cotap
No=N,+ X
E,=E,+Y

X =N, + Ycorta,
X = (Y'—Ep) tan ap )

y = N+ Etanay
tan ap — cotay

]Voz N+X
E\= E+Y
Y = Xcotay
Y = (Ev—Eg) + Xcotap
_ E—E
cotag — cotap
Ny=N + X
E¢y=E;+ Y




A New Method of Decca Navigation by UTM-method kiyoshi Anpon

9 _

FRANE — BHBLIR K-
v— 3 Ny cot ag
D 47.00 4788 430.7 1.1906
01 448. 8 1.1904
02 467.0 1.1902
03 485.1 1. 1900
04 503.3 1.1898
05 521.4 1.1896
06 539.6 1.1894
07 557.7 1.1892
08 575.9 1.189%0
09 594.0 1.1888
D 47.10 4788 612.1 1.1886
11 630. 3 1.1884
12 648, 4 1.1882
13 666. 5 1.1880
14 684.6 - 1.1878
15 702.7 1.1877
16 720. 8 1.1875
17 738.9 1.1873
18 757.1 1.1871
19 775.2 1.1869
D 47.20 4788  793.3 1.1867
21 811.4 1.1865
22 829.5 1.1863
23 847.6 1.1861
24 865. 6 1.1859
25 883.7 1.1858
26 901.8 1.1856
27 919.9 1.1854
28 937.9 1.1852
29 956. 0 1. 1850
D 47.30 4788 974.0 1.1848
31 992. 1 1.1846
32 4789 010.1 1.1844
33 028.1 1.1842
34 046. 1 1.1840
35 064.1 1.1839
36 082. 2 1.1837
37 100. 2 1.1835
38 118.2 1.1833
39 136.2 1.1831

WIZEEFRZED CRE T2 BN ER LB oL
E2x 5,

L= VBB R D BT T XY, 2R i
DI TH BB L WET BRI X & ks
DHITE VTR,

5 B ELI OFAR CAIEH O BAI 1 v 3
by, BT — T Nb ZhTHE CTRESROSE. X,
Y#ht oEAZRBLTH 5,

ZDESICUTHMRT — 7 M &k BB E OB
EiX0.1m THREMORRKEEE LBATH 1mLF
LB X ORIET — T NVER L TH 3,

B 7 7305 R BRI FIRRGEROMM L 0
V— ORI B Lz b o CRIEERIc B
THEYRMER Vson~Ys0um) TRLLELDTH S o

REREL ST 7 BT 2ADABERARE S K THD,
ZDORETOEBIIFIBREI VRN S,

We#R T T 7 OVERIEIEIR T — 7 VARRR O FHE & FfR T
T—TNORBHETERLTHBELTEY, 20k
DAEREDOFEERMERIC X VRV FER /5,000 DA T
ImBELEZ: Hh B,

H6 RIS 5 70— TH B,

TYNVAT ABEPETEY Lk T, MEBRE
DIESHEZ LB L+ 5543 B a2k i ke
TEW DR OME TOEMBOEAERO v — v 2B
UG T — 7 VEERIE S = 0 3 2 7 AR E B 0
ET 3, BT 5 7BV TRMBROBEY BN
vV BIEME L —8d 5 X O WIET B,

A FyhmERAE

A= VBN T X YISEEE Fic 7 v b (il X OF
whBARb SN, MOBRIEBMERESRE R F
AHEMZ BN TR E BB T 2568372 L, o
TIRICHED BIRE RS, ERtds, 2EEE
BELELETT o h ZEROLTHHTE 30 TR
L OB FEHICELERATEZbDEEL 5,

a. fAEAaTERERER
HEERFRL R X OB MNBRE
BRI LI DAL
=T N, NASHEHTE
. HBEReEE
. EEERGE
VB SR AT
. FEESE
i, —kEERIE
i MEERE
k. BEERimie
L. g bzsmer st
m. ERAEREINR Y 2 7 A FHERER

-

& oo

[oulV SR ]

BT EIRAAERERRE T o b B LT R VR
F=T ML VBB Uz R P R L2 b0 Th
5,

2B 2 OBATEEMEEID X YRR A HIE L TAE T
5O THERIE, FEEWEEE, MEEREESA S CERCES
NBFRBHY, BREOXEIEILL BT 20 TEH
THol,

5. SHOMES

1 mORE, BETMEBRENMTRL, PORETH
B R DIIIR OBz > W THENS, MRueEng
Fhb,



May 1970

ELECRONIC NAVIGATION REVIEW

— 10 —

fRARtERE R BRI TG R R AR O B ZE

€.

BB EER Ol O P

a.

?m

S i R 0. 15D,

]

IRFH

HREABR DY &,
JiElE], B S T A OERBT 0.5~ 1 HER

4,

Mo R EEOM MEERHY, £z

-
il

)

H BRI AR BRI O 21770

W&

&

Vabs
T

A LAY 2— VTR LI

E
zv—u ¥

EhBDOTT v kG

ZhiedES < R

B, BEBSEOTHEEEL

247725,

b.

’

B ey 5 EBEE %Y

R

)
=]

RJIREL

Rt &

7 U T FREMNBEOREHE

B

f

3

Ty

f.

oW THE

DB RO FEET

=
'

frE#H O, v— i
HLzoFRcEbEL, pofEEOEEE 2

=
3}

TREWHRORAE

T

5 FRIBALE AP LN GRS RO BE 5

FROHERET 2D ORELITR .

151

1 m OISR CIIBENR TR 2 % D CHRKAE

i

L, MBI Z

PEEPRE DOHEEE & 7

BEEEL,

D 5,
c. BT —T I, BT 7O

R S X OB IR X 2 FIRMEA O

g. BT — TN, WY T 7 ORETHERER O Ehi
KB~ DB AT 5 7o 0 iHliER & T 5.

FREMERIC oW TR — T, BRI &R

B, —RICBTRT 5

d.

LI OWTHHERIYET 5

OFEEEIE L

E

5y Bt

HAEDERE Yo L— VD F a2 — 4 HEIC fEIT
T E BIEEE Vi L — v OFEBERROT VXV

TBREmERIET 5o



A New Method of Decca Navigation by UTM-methob Kiyoshi, ANDOH

1 —

4791000

4790000

AT 3

0 o0 2

1oy |
0 300 400 500,

4789 000

509

500

g8 7

510000

510500

6. & ¥ U

UTM&HFE Lics v hFER B W THE R RS
T BRERBIC W THEDF CEL BEV-ORRI LT
LIEATE b0 L BbhET, BHEORVWHER, #
BE R E IR CET, .

BRBHBET — T M oW T NMEDD, B AER L
THY, =R, EHEEN, B, FFREMCONT
TERSE T D, #6571 o\ TR TR 510 T
WP TH Y £9, BRT — T WERIC W QXETFE
BHENEAC 220040010 x5V 7 by =T 2 Y THT
BAFEP THAE OERI X W {EEOHHRIC oW TELIC
B TE 2L S P TH D £,

G5EH LY o5K)

4. & F U
DEdmbabhadksic, 1,000 koo, 20
kRO O X 5T, BIAEBEROZEMENRL <
RENEAEIRL &, FRRaEoEFHRL, Bk
WTB0—t v FELE, BRIV T, #ilcXoT
ZHOEID LD, ThOTEVWEFRERL TV,
LALAREE, BROBAIIZV—F, R0
50 h Ukl BN T, w5y ZER 50U ki
BWT, v—#8, ThENITRmEL I 2 TIEfHE
EIMNEEDTNWBZ LI, BETRETHS,

AR SREBS BRI G b v EoRukEIH

Q
Y i

, N J5 7 m 7 v v.oo— ¥
% §C 11y 3 1123 s s | 3 3 5
Sl | Bl | SRS | B || BEREH | i
ko % : % %

5 ~ 10 6. 580 478 7.3 275 4.2 244 3.7
10 ~ 20 5, 553 712 12.8 922 16.6 498 9.0
20 ~ 30 891 458 51.4 452 50.7 391 43.9
30 ~ 50 2,615 1, 803 68.9 1,825 69.8 1,702 65.1
50 ~ 100 2,810 2,225 79.2 1,707 60.7 2,272 80.9
100 ~ 200 939 686 73.1 758 80.7 788 83.9
200 ~ 500 933 912 97.7 775 83.1 926 99.2

500 2L - 230 229 99.6 177 77.0 230 | 100

F23 Ei 20, 551 7,503 36.5 6, 891 33.5 7,051 34.3 |

4RI vy (4 1LT) SRR A T

FRARERARIC & %,



12

ELECTRONIC NAVICATION REVIEW

May 1970

W 5 v 2 E v 5 oFRE

= L R R B Y R

" A = B

Evaluation Test of Transponder-Beacon

*The 3 rd Regional Maritime Safety Headqudrters

F ®
O OGHZ # v — ¥ 2 HHT 5 —fiRsaic st L
T, PPl iz BT 2 28 MBM 7 VAR
VER, BBE THD TERPE OO REICRE
SN, BBA4ES AT B X v EXNEHBERGB LY, E
FEE oz 2 EoREERFARI b L 5%, REH
WEREITHE 0. 1Sec, SARIEE~—2 A2— A
111, A%k 6, AFC EEOFMEED TR
BOMELEELZLOT, HREFF VARVIRO
iR, BBROETROCEEOHBRIIKRDO LB TH 5,
ERRA AR RERTR R
BRELT  TIERAE LA REIL1162
7ii B B A
RREZPROME
AR 139prd494338%h
defk  34Br5445345%)

Shiro YOSHIMURA

RIBEPHROBF S
Hitkw 55.5m M EE 7.5m
RELPHROE S
#EkE 56.0m Mt bkw 8.0m
FETG
H H & T
LR B 9375+40 MHZ
EEEN 20 mw
FRP R E 0.1sec
FIRHEH BB EE
AFC HY
BB RSV AGBET
B ORI P9
RASEREE 32
B A FVRAIE  Bus
SNV RE 6

v—= AR—2K1 11
REIRREEN 1. 2pmsPLF
Bl IR 440 ps
b 9375+ 40MHZ
25X BRI ©F A RS
ZAEHE 5 MHZ
B RAS R —40dbmplF
ZehiR O Za Y 7Tt
AP MR
AR | 30°
TRk iE TREARIE
FrE IR DC8.5V 1.8W

b T UARVIRZERE 2HT, BATHE LTE
A LEBIHRE T4, BEIEELORBHEFRT
b5, MBRLTVRVFRBENTTDY, LOEH
13 6. Tknffeh 72 B B HHU B RC R HST CAT 70V, HAERE)
VEEERR O T2 2 O i 60MHZ # o BRI M % 30 T
%, EEOWRIZE 1RO LB) Th 2,
PLEEREBIGIC AT S, SREEE OMAREE
FHERT Hcw, TRk D IR B L,

H R FRAI444E 3 B 27 B REEAR 13 < &

4445 3 FOBHER TF APV
AME4LR2BE 1 [LEhl

WET A RS
WEEE

(1) BRI AR O R

(2)  FIF A EEATE O RERR

(3) BEMEOZALICEE Y SRRMOAE

(4) PPl BE#E® X OEGE

(5) ZOMLEEE
BB

RSB AITL, L—% PPI Licb 5o

*ERFEH : BRETTPRALE 6—64

~ Address: 6—64, Kitanaka-dori, Naka-ku. Yokohama-Shi,- Japan



Evaluation Test of Transponder-Beacon. Shiro YOSHIMURA

vda A
Pt
—t

v g i

k?‘/ld’\"*/f% ;}; ‘;;: H*/lllrf‘ﬁ‘
N 3 45 T
E 2 Fr R
NO. | | NO.2
85v 4 e
85V LS G
g5V %)
1 1
Aclo0T -
7 11k 200V /zu\%'&. L4 %%/EJ

s0/60 HE

VIR A

T— % Ther4a)
seshlis

)2

A AClooV 47:1%
2007 5%, HE

1 b5y ARy FIRBE OB
R FOEBEFORNASEBN LVEERE 21772 >

7o

B (B L]TTFAPNI[LER] KBRS T
BVv—FOHTIRAERL, 2, 30LBY ThH3,

A1
Mg &l v—#8r
% X MD—803A
M ME T
WEFA TR Fn344E
EfE B 9375MHZ +30MHZ
R TKW
»V G 0.1 ps 1us
MR R 700HZ 200HZ
A% ¥ rEEEE  4RP.M
L =) A 2.3° mHE 17°
(I 1, 4, 10, 25NM
viyvw—b 4, 1, 2, BNM
SMRRE CIERE 25m
n o (FhD) 23°
B ERnIERE 25m
PREERHERE  10MHZ
CRT 105 (10WP 7—A)
Z0fth, STC, FTC, ~v F=~—%
PrEEN DC24V 650VA
Ax Y FEE  14m

Bl 2

[FA»W] v—F BT

% =
BEH
HHEFEA

B B NE
REAEH T
AV IS

MR R W

2 % v ARk

'~ A

vy

vy —

SfEae (EEE
o (A

TR nEERE

T P R T e

Dl

PrEES

CRT

%Y F GRS

P EE

MS—DSX—1240 (JMA—131S)
B AR KK

FEFn414E 9 H

9375MHZ +30MHZ

40KW

0.1£5(0.5, 1, 2NM)0. 8¢ S(4,
8, 20, 60NM)

2500 HZ (0.5, 1, 2NM) 500 HZ
(4, 8, 20, 60NM)

iﬁr.p.m GEEEREY » ), 8rpm
GEIEREV v )

A 1° mE 17°

0.5, 1, 2, 4, 8, 20, 60 NM
0.25, 0.5, 1, 2, 5, I0NM
20m

1°

30m

12MHZ

STC, FIC, ~vy F=—%
DC110V/220V 1.5KVA

121 (12ABP7 A)

16.5m

TH ey 7 25VI3. 5 28mm

A3

[L&h) v—Fx

® KX
WEE
BUEERA
EREEE
EEH

2V ANE

MR R 3

2% % F [Elingk

E— AiE

vy

vyUe—g

SrERE GERED
n o (JFhD

B BREnTERE

F PR B R

MS—DSX1040B(JMA—116)
A AEHKK

FRFus64: 2 A

9375MHZ +30MHZ

35kW

0.1ps(0.5 1, 2NM) 1 ps(4, 8,
20NM)

3000HZ(0.5, 1, 2, NM)
750HZ (4, 8, 20NM)

16 r.p.m 8r.p.m HJHE

K 1° FEH 16~20°

0.5 1, 2, 4, 8, 20NM
0.25, 0.25, 0.5 1, 2, 5NM
20m

1°

30m

0.1zs 12MHZ 1lps 4MHZ



— 14 — ELECTRONIC NAVICATION REVIEW May 1970
z o fh STC, FTC, ~v F<=—% (1) RENZELIETFLTWS,
EEN ACL00V 1.5KVA (2) BYERTEE THRERBICHERT 5 Z LOAEETD
WmEEE “Fy )P vy £3.5 28mm %, ,
CRT 10nf (10WP7 A) (3) BB ERTVS L) REIRERT 25 THD

2% Y UEkE 15.08m

ERER
3A2TA ME L] Itk v FEHE L,
b AR FEFIERERN RO, Bk

EEZxBhah, (1)
bizxy @ ) it X 5 HERBROEEE TILL,
énzBHﬁ@JEP@ MiF A ®%ﬁ’21ﬁ=f§“¥ﬁ§ﬂ?£§ﬁ’8

a7z,

DHFERFEATH D EBbihv s, LA

- BR R T BRI O TERE

TR TR %“74wz RS 5 2 RO RAZESI O
%hiRsE FERE (A VR GG
. )tﬁsm(‘;«w) & (-A,LmR) R G G
/ B TERE 46 6l
Fo 5
0 ] u//’ (hiﬁ‘sﬁ)
\(D i l\“’:\o/
L 5’ FIR
. i L7 7/77‘&{ 50db
4 I 50 “'rx\\\ 340,755+ Gr= 5.5db
i - 0 : I
jJ |
- 0 !
Pr 6 ]; }‘371’\07 L._.;?“
b 30 ~__ 1 ® T i
b= N 7o5GebEdb
i s " 3% Gr= 304b
-100 I ]
1
PERE R oum

%ZQ FRAEN T B R v—FOZEES

57X RTERNLULERT, SERYRETHL, 5
H(1)iz PPI_ LoBgd 77,
(2) I A4 BEREIR O FERS
ESREIEDI40°~310° — B L 2l X v b7 v
AR VEDT T F R RIEE, BEHMOBPG P T A
RUVEDT VT FORIIEDBHFMEEE—FK Lz &
X VRS LT,
(8) T rRRFOBEHE
FERBRERTICNT, I rRRVF I~
12X 0 EEISEEIEY LTV, FRhIC X 5EEER
»ohiehol,
(1) OB RS ZEREOE
HIRCTRT 2 —X BHfTL, BEORENAEAEENR
VEESEEITR o1, v—FT7 7 TEERD 5 B

BRE1 Y NM



Evaluation Test of Transponder-Beacon. Shiro YOSHIMURA — 15 —

N — A B bawn
i , \ -~
& S 0BTk | IAEEANS
——-lgug A grBAE
(44.3.28. FABVv)T

FIR

P VAR VEBEERETIEREKEROLBSY T
Hol,

3R ANABE 1 v—F T T F o4EEEEE i e <
Lb 2 [ LEoRa TRES N, FRE—FITHEN
BN PPI_LopgE 71,

~

BE2 BHAZ LYY SNM

3 ~ 4 <A URRE  EEXE 2 iRz 1 EoRA T
EENBTENREND, FRHCIE3 ~ 4l 1[I 5 ~
6[EEB R F D LT TEFRHLIL MG H 5,
BRI —FCEEIHEN L bR H 3 RREEY,
BHE () PP Loz R4,

BEHE3 #HHE3LrY8NM

FH4 BAR4ALVVENM

EH5 BA5 1 P20NM



— 16 —

ELECTRONIC NAVICATION REVIEW

May 1970

5~ 6 < VAR : EEXE 2 ~ 3 [Hikic 1 EOZE
TREESN B BIOKEEERNALRVWE b bk, &
BiE—FI TR FE ()i PPL EOBGRERT,

T~ 8~ A NBE  FEIXL 3 ~ 4 [Elimic —[EfRES
EENBR, 20MEUFE 2 2 OBIGT THERZES
NB3ZLbbY, NEBZ2FOKS SO IEE X
UThBHEEG)NC PPL Loy i,

PLE T AW 12k 2R OBETH 525, &
bz LRROERE BN T 5 Ll AR T 5%l 4
CABHTLER] LIV EAR R T a—2 28T L
HTE & R SRS B e R RS B o B B A 2 B
LERERE & 5l Lic, '

‘f/a»

EE6 BE6 1Y 8NM

IZERAAVEEW
........... A @ | BAREAND

- @ A B B B AD
(44. 4. 25)L3MR)

-

3 A VABE L |EIXE 3 ~ 4 [ @igic 1 E0EA T
F35h, EBRI—FITLANVETRESNEZ LHE
v, BHE6)Ic PPI LoBird,

3 ~4 <A NVAHE A REOTEHR TR EESGT 4 B
BRI 1 El0EIG CRESh D, EHRATRESR%FEE
NpolfFBE—3thy 2ERVETRE SN,
FEHE(MZ PPI FopgrsT,

5~ 6 <A VAHE | EEIXE 3 ~ 4 ElRic 1 EOHES
TREINTV B LER/METRAL TR 105EIC 1
FIREEZEShIERD O, XERFIFWRERBIY
6L NTHDOl, 2R, SEOFHERBRIFIED [
A TERELZEHCEHB LT, ERETOZEIH
DEEHPIEL , NZAEHR 2 EHRE PP, V—F

CBE7 EWEG LYY 8NM

PHELEES T L] kEHEShThwiLr—413,
MFAPY ] EHISNTHS L0 XL D RERMEVER
Bbh, Xv—FR0REE 4375£40MHZ s
TMIZHDDOTRBEVNEEZ BN,

Dk 3 BoRERoW i X o TR e Lz
B, FOREPEZEAELLRRY, v—FlofREic X
S TEERIICER AT 5 2 b, —ERIC
HFEh s v—Z oML EHicbhizy, ZhiF
CLoeBELBNBZOT, HEREBHOT <A NVTA T
BEF ARV — A ORBRELTMDILERD B0, %
AMESTEKK o h % 58T LR B L
(B LI TTAPWITLER] ov—FOMEEREE
7otz BIEK 4,56 2R



Evaluation Test of Transponder-Beacon. Shiro YOSHIMURA — 17 —

Bl 4 5. RINRAZES

i —87db
M2 L] o v—FiiERAmE TUEfE m
1L Spuexig (0.1gs, 1.0ps)

bill =)

(L&l ov—FikiEfaEs
L uzig 0.1gs, 1.02S)

2. ¥R LUA#ES (2000HZ, 700HZ)

PUENE2020HZ (ERERE L - 22) 620HZGRiEREL o 30) 0. l}l&
3. REEH) (TKW)

WEfE2. SKWOILIERE L o )4, 35K W (SIElE L > 20) 2. #BE UE¥% (300HZ, 750HZ)

L SUKEAAIX S 2 L& Power 23H 378 1 434 W E2750HZ GRERE L~ ¥) 630HZ GREEREL » D)
frc2.5KW £CF 5 3. LFEHF (35KW)
4. HEHEPH (9375MHZ) HIEMEL9.6KWEAIERE L ) 25.3KWHRIEH L v )
HEE (9372.5MHZ) 4. LEEEREK(9T3EMHEZ)
5 EINEEESD HEEIS60MHZ
BIEE  —60~65dbm 2> ge5E 5. mANREE
BEHE HIEfE—75dbm

1) BEOKRY 2—2& EF5LBET2 (VwInh
§u A 1

DHEED BT L) BRE—IS AT 225 (3 T BRI AT [ 2

) FRAIAAAE 6 BI8H [1F At ]

(2) JREEPRE 175\ R B AT B & 72 L, D IR TLER

(0 R LI FR TN (512 k=0 WER RS

— 74 — £ 2KK
RREBDND) SRTEE LTHF RS i%iﬁﬁfVugz%tj A
1) 1=A e Pnv—hERENESTHS MERERRAEIC X BREFIIE 4, 5, 6IRT LB TH

(5) &Ly UTa— b B, ThESED3IEDKBRIT X B3R ZERIOHE
= BRERONEL—HL, XE2MDOL 5 AR F DR
FEAMIVRTY, T4 VT4 LV TORERERL

P — TR E LT [T AW BB SR TS b o
THAD | O TP (Bb Z{RES —87dbm) ZEAEL LTEL 5E Tl
L v xig (0.1ps 1.0ps) RohtBbhs,
s
SRR L D O & LG,
(1) HHEEIE >N T
‘Bjﬂ;“—* b5 ARy X DRSO 5 bR, i
TSRS N cammmmromL, UREERS UG
; - HOV— 7 DR BEEHERCERREOHEE Y v
2. MR LYK (2500HZ - 500HZ) . RO, SEIORE L IWx T 5 & & AR S
WEE2ATOHZ GEEEREL o) 4SOHZGEIEHEL » ) iz, Xo— 2 ORI X > CHMERRSIED L, A%
3. RS OKW) - '  HETH DELEENA D TR B R B
WEE 22 TKWOESEME L > 2) M SKWOEIEMEY 285507, HERNT v 280 #0 PR 24745 2 Y
v¥) DT, ABRIDFICEETHILELS LEbh 3,
4. RE{ERAWHK(9375MHZ) (2) SN RFBIZDONT

JI7E(E 9325 MHZ i REEDFEER T 2 — 5358 <, 3~ MEEH TR



— 18 —

ELECTRONIC NAVIGATION REVIEW

May 1970

Ja .y 74 v7oHBEbEV - F—~ T80T

*EEERARE R OB E A
wESEERE 8 K %

Radar Auto-plotter

Synopsis

An automatic plotting equipmeht for the echoes app-
earing on a CRT screen has been successfully develo-
ed. The paper describes the principle and design of the
profotype auto-plotter with a video tape recorder. A
sophisticated scheme has been introduced to meet the
timing between the radar and the VTR. Features of
the plotter are shown as follow: (a) to be usable to
thé conventional shipborne radar as a low-cost accessary,
(b) to be displayed of the plotted echoes at any in-
stant without plotting by hand, (c) to be chosen any
numbers of the trace of a eho to be plotted and (d)
to be applicable to both relative and truemotion radar
display. The auto-plotter may also be used as a record
of radar echoes in the event of a marine accident.
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On behalf of the members of the Japanese Committee
for radio Aids to Navigation (JACRAN),

happy to have an opportunity to extend our hearty

I am very

congratulations on the Twentyfifth Annual Meeting of
the Institute of Navigation, which will be held in
celebration of the 100th anniversary of the American
Museum of Natural History.

I hope that the Institute of Navigation will have a
prosperous future and contribute greatly to the naviga-
tion field in your country as well as in the world.

Since both ION and JACRAN have many matters of
common interest and complementary objectvies in this
field, we would be unable to contain our pleasure if
the way would be opened for the exchange of useful
data and information between our two parties.

Please accept our best wishes for a very successful
meeting. .
TOSHITADA MATSUYUKI
Chairman of the Japanese committee

for Radio Aids to Navigation
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An Analysis for the Errors of the Direction Finder

Synopsis

Sometimes we heard about the negative evaluations
to the shipborne Direction Finder, such as ‘these equis-
ment had lost their neccesity already, under the deve-
lopments of RADAR and LORAN which widely used
onboard at present.

It’s suposed the major reason of such complain
would be come from its results may show sometime a
doubtful value or apparently error. But this contender
makes a mistake, because the real reason is very simple
as foHoWing; such result was not measured by the
Radio Operator who had not learnt about the navigation
and also didnot a carefully attention for the direction
finding errors.

On this standpoint this report tried to give some
advices and suggestions about the importance of the
knowledge to the direction finding errors.
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*Univ. of Electro-Comm. Seiichi Kivoto

(Navigation Eng. Seminary)
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51Y-4 ADF Receiver Specificatication

CHARACTERISTIC

[
\

SPECIFICATION

ARINC compliance
Weight
Dimensions

Depth

Width

Height
Frequency range
Frequency accuracy

Bearing accuracy

Aural Sensitivity (Field strength required to produce
a signal-plus-noise-to-noise ratio of at least 6 db with
a minimum audio output of 20 mw with 302 mo-
dulation on.)

ADF 200 KHz
1700 KHz
Antenna 200 KHz
1700 KHz
Loop 200 KHz
1700 KHz

Maximum time to obtain bearing
Intermediate frequency
Power consumption (system)
27.5 volts de
26 volts ac
Total bandwith

Characteristic 550
9.20 .51b

14-5/8 in.
2-1/4 in.
7-5/8 in.
190 KHz to 1750 KHz coverd in three bands
Band 1 190-400 KHz 1.5 KHz
Band 2 400-840 KHz 2.5 KHz
Band 3 840-1750 KHz 5.0 KHz
2 degrees.

55 p#V/m
20 #V/m
30 pV/m
15 pV/m
100 p#V/m
30 #V/m

7 sec.

142, 5 KHz.

19 watts

0.53 amp, 0. 38 power factor.

Bandwidth at 6 db is 2.5 to 3.5 KHz (at frequency
of 190 to 1750 KHz)

Bandwidth at 60 db is 9.0 to 11. 0 KHz (at frequency
of 190 to 1750 KHz).
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51Y-7 RECEIVER SPECIFICATION

AURAL EREQUENCY RESPONSE:

45 db, 3501400 Hz decreases below
350 Hz and above 1400 Hz,

NAVIGATION OUTPUT:

Synchro iransmitter output 10 two 1D:250
indicators or cquivalent pointers 118 Y,
400 Hs Tnoroting,

MONITOR OUTPUTS:

GENERAL FREQUENCY CONTRG

oLz
TEMPERATURE: BCD per ARINC Characteristic 570.

—54* to ++55* C continuous operation;
+71° € shorttime operation (30 minutes).  ELECTRICAL CHARACTERISTICS
ALTITUDE: FREQUENCY RANGE:
Sea level to +55,000 feet. 190 KHz to 1750 kHz.
yimRaTioN: CHANNEL INCREMENTS:
Sho 0gin. do, 5-10HZ 0428, 173 kita,

. da, 1565 Hzi 8 g

Horizontal RMI pointer for failure “flag”
OI'EFATING MODES in ADF mode.

ANT. — v, CW/ SYNTHESIZER rnmusnm STABILITY:
ADF — naviga 0.003%.
SENSITIV .
15 1,30 ANT. — 23 wv/m for 6 db (s+n/n),
ol :’v':: 15y ADF — 35 uw/m fot 6 b (sto/m).

id mou
ES 20
Toect, (Notes Shock durarion —10 i, ADF treshold for 22" ercor, 200/, ggpging speD:
seconds.) SELECTIVIT = per second for 20 ww/m of greater
25kHzat6 db 6.5 kHz 2t 60 db. input.
roweR sequiener: i
215 v 5 26 v, 400 Hz, 0.6 SPURIOUS RESPONSE: BEARING ACCURACY:
amps, o9 power iactors 27.5 v de only 80 db: 2% maximum error for 20 uY/m or geeatet
vailable with 390D-11A shocke  AURAL OUTPUT: Saput excluding quadrantal erfor.

Level — 100 mw into 600-chm load.

® 5 H

Rigid mount - 0.02 in da with 3 g maxic
mum, 5-55 Hz; 1.5 g, 55-500 Hz.
SHOCK:
Sho

Asct .
Not more than 3 db rise for sigaal strengths.
of 50-500,000 we/m.

Specficaions sublec fo change witheut natice,
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3~30 MHz 7 o fipfiFt FH SR T S b

*E B THEKK
Bw Y RO —

Shipboard Radio Direction Finder Installation
for the 3 to 30 MHz Range.

Naval Engineers Journal. Oct. 1968 p.p 787~79%4
by W.M. Sherrill et al.
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*Anritsu Electronic Works

Translated by Kenichi Hirao
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FIGURE 2a-SIMPLE ERROR .
U.S.S. BACHE 1955 SIMPLELOOP 2.0 MC
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*REMSEARELREE 11— 1
1—1, Ebisu-Minami, Shibuya-ku, Tokyo, Japan
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3 328 82
10 98.5 24.6
15 65.5 16.6
20 49.2 12.3
30 32.8 8.2

ek A M B R H B 0o R &

Approxi Antenna to reradiator distance
Reradiator mate Minimum Antenna to in feet for 952 of errors to be below :

Reradiating height above resonant reradiator distance (Simple Loop)

structure deck (in feet) frequency for A<1* (in feet) +45° +20° +10°
Foremast 90 2.5 Mllz 72 144 248 486
Tripod Top 60 4.2 MHz 48 96 165 324
Bridge 40 6.2 MHz 32 64 110 216
Stack 30 8.2 MHz 24 48 83 162
Whip Antenna 14 17 MHz 12 20 39 70
Whip Antenna 8 31 MHz 11 22 40

xA — . Reradiated Field Amplitude
Primary Field Amplitude
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Introduction

AD 3 B g ®) 5 7 An W 0 B
LB TEERAST
AD3 Automatic Radio Direction Finder
*Anritsu Electronic Works
S

1, B, DERETH S, _
2. HEX ABRoZ- onmELyRc X EARSE

5,

2-1 WERTEEESERLLLE vvaolEE
B S MREOHEICOERRSE W TREE
OFRTH 5,

2-2 AR TRAALEREZET S LRIk R
WHEERTT 5. BERTLEEL, M TR
B HPOES kS,

3. ZEFEEEEET 200KHz v 4 MHz (3 23 F)

EDAL A2 A3 WEE&ETRENEHRS,
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% e
B A ANV K 200~550 KHz
B Sy T 550 KHz~1. 5MHz
C ANy F 1.5~4MHz
ZEFH X A—A—~FuF A rhR
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BEROBAERRE 20 pv/m 2 TR
AR DOBAEFEREE 100 2 v/m i TIAL
i+ 1° LA '
ZEOHABRIBIES pv/m i TEETHE FREEHMS  1WRE

3MHz iz T ER DC 24V 5A
BEROBEERRE 5 ¢ vm 1T THETR ' - DC 100V 1.8A
B DS EFRIREE 20 #v/m 2 THAL AC 100V 1.1A
CHEEE 1A AC 200V 0.5A
REOBEERIRE 2 pv/m 2 TREWRE D5 HLI|EICLL D,
FRIREREE £ 1° DN T4 —F—0FS  FY8m
TBIRE #iguiE 3 KHz Ll 1 (6dBKF) Py Aw o LE—F—HATRE
W 12 dB/KHz [l | ROEETERE MR
BB I U2 7Y 7 2B —40dB LT (%] BHEES D61003

EE# : FORERSEAEELREmE L —1
*Address : 1—1, Ebisu-minami, shibuya-ku, Tokyo, Japan
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3.

Ve — K — b HE) S FIERAER

B LERAST

Automatic Direction Finder for a Leasure Boat
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INERBD A — hRFFAL DA TFIYT 7k
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2. {HRTIRTLH T IC 2&EMCEA LcREEED
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&L 9T RWHEETR

=

*Anritsa Electronic Works

T BE
Pk el
A Sy 175~420KHz
B AU F  535~1280KHz
C Ay R 1250~3000KHz
S

A= ~FuF A VHR
Ay, Ag A, BIZEWRE

15 pv/m iz CHMFE R + 57 LIF
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JEEEE I 7 KHz i T 20db DLk
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B
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IC O b voRs—
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FER ‘
RETFE ML 0 BRORERERRIE LA 11
*Address :  1—1, Edisu-minami, shibuya-ku, Tokyo, Japan
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JEERGURR B 8 3 P D R oo KB O e R D
REEAGRSLE B B % H
OB W B
F OB & K
Direction-Finding on the Radio Telephone Distress Frequency
*Taiyo Musen Co. Ltd. Eiji ~ SHINODA
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BENCERATT 37 DITIZ B PRGR L AR ER T 1 5 —
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Yujiro KATSUBE
Yukio Sarro
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NEHILT 30, FLRKOX ICh T & —FA X
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AHFREELIE, F2RCRTINE V=T 7 F
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*Address 2—20—7, Ebisa-nishi, Shibuya-ku, Tokyo, JaPan
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Record of the Work Carried Out by Japanese Committee for Radio:
Aids to Navigation during Japanese Fiscal Year 1968

1.  Secretary Meeting

April 23, 1968: A secretary meetig was held at
Senpaku-Shinko Building for the preparatory work of
the 43rd Annual General Meeting scheduled for .June
2. Mr. Sakuichi IWASA, Chief, secretariat of Sui-
yokai was appointed as chief accountancy, relieving
Mr. KITADA.

3. Regular General Meeting

June 3, 1968 : The 43rd annual General Meeting
was held at the MSA’s council. hall. Reports on the
activities and financing during fiscal 1967, and the
work plan of the Committee during fiscal 1968 were
explained respectively by the sectretariat.

They were approved by the members as drafted.

As a result of the election hold afterwards to
appoint new staff members, prof. Toshitada MATSU-
YUKI of the Defence Academy was appointed Chair-
man again, Prof. Minoru OKADA and prof. Torao
MOZAI were also re-appointed Vice-Chairmen.

The election was followed by a lecture by Mr.
Kenjiro AZUMI, Chief of the Electronic Navigation
Laboratory on the subject :

“Recent Study Situation at the Electronic Navigation
Laboratory”.
4. Ist Research Meeting

September 25, 1968: A research meeting was
held at the memorial hall of the Tokyo University of
Mercaantile Marine.

Lectures were given by Mr. Mikio SAKURAGI

*Seccretariat

of the Institute for Sea Training, Ministry of Tran
sport, on the subject of “Computer Application to
Navigation Use”, "and by prof. Kazutami SHOJI of
the Tokyo Universiy of Mercantile Marine on the
Subiect: “Relationship between Radar Reflection and
Distance”.

5. 2nd Research Meeting

November 28, 1968: A research meeting was
held at the memorial hall of the Tokyo University
of Mercantile Marine. -

Mr. Takeshi MARUKAWA of the Defence Aca-
demy gave a lecture about “Method to Measure Ship
Speed by Using Marine Radar”. Prof. Torao. MOZAI
of the Tokyo University of Mercantile Marine reported
on “Participation in a Radar Dispute of International ‘
Marine Court of Inquiry”

6. 3rd Research Meeting and Annual Inspection Trip

December 16, 1968: A research meeting was
held at the council hall of the Electronic Navigation
Laboratory, Mitaka, Tokyo. Mr. Kiyoshi ANDO gave
a lecture on the subject of “Decca Positon Finding by
UTM method”.

" This was followed by another lecture by Dr.
Kiyoshi MORITA, OKI Denki Co., and Mr. koichi
KIMURA, Electronic Navigation Laboratory, on the
Subject : “A Report of United Nations Conference on
the Exploration and peaceful Uses of Outer Space”.

After the meeting, the members inspected the
facilities of the Electronic Navigation Laboratory as
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their annual inspection. AL TiTRbh, HUEIREET, BABERIZED
7. Secretary Meeting [FE~NDBETHEEORIC >WT] 28, EHIE
March 25, 1969: ‘A planning secretary meeting RS, ERREO [v— A2 Xk 2WEOKEH
was held to discuss the proposed incorporating of the BRI L IREE DRI > W DEBEA D T,
Committee, and the members agreed to take a wait- 5. IBF434ERE, 2 EpFEAR 11 B 28 HERTEMNR
and-see attitude foward it the time being. ¥, ALSEIRRBWTHESH, (B v—-Ficx
8. No.9 Bulletin BIAEOEERE D FE 1T oW TEHRIREER - ALl
May 31, 1968: The bulletin of the Committee, R, [EREGEEREC kT 5 v— F s shs
*The Electronic Navigation Review, No. 9 was publi- LT &¢ELT, }Eﬁﬁﬁﬂéj{%&ﬁ;ﬁ BRPFEEREAT
shed. o7z,
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HREBERE SEFERPRE L, FA—E»nD [ UA— 2B 5 2 ErmflAE
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