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Satellite Communications Earth Station of the Ecuadorian Goverment

A satellite communications earth station has been constructed in the suburb of Quito, the capital of Ecuador in
South America. The photo above shows its {ront view,

Mitsubishi was awarded the prime contract for construction and delivery of the entire earth station, including the
microwave link and civil works, on a turnkey basis, It completed this project in a short period of nine months,

This earth station was officially opened in August 1972 and made access to the Intelsat IV satellite positioned in
a stationary orbit above the Atlantic Occan, It has been maintaining international commercial commuication with five
countries including the U. S. A, and Spain. It has contributed greatly to the modernization of the Ecuador’s interna-
tional telecommunication system.

In the center of the view are seen a 105-ft antenna with a focused-beam feed and its foundation structure which
also serves as a communication equipment room. At the right is seen a 7GHz ground microwave link, and in the
foreground, a 500kVA power substation built by Mitsubishi.
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The Third Antenna at Ibaragi Earth Station in Japan

Kokusai Denshin Denwa Co., ltd. Yoshiharu MATSUMOTO - Shizuo ITOHARA

Mitsubishi Electric Corp., Communication Equipment Works Hiroshi MORIKAWA -« K6z6 00GA
Masakazu TAKEUCHI « Koichi ISHII

Takeshi O0SAWA - Shinichi BETSUDAN

Mitsubishi Electric Corp., Kamakura Works Motoo MIZUSAWA

The antenna system using the Intelsat-IV Satellite has been constructed by the Mitsubishi Electric Corporation at KDD Ibaragi
Satellite communication Center in Ibaragi Prefecture under the guidance of KDD. Since its completion in August 1971, and opening in
December of the same year, this station has been operating in full swing in effecting international tele-communication with various
countries via the Intelsat-IV satellite in the Pacific Ocean.

The principal features of the system are as follows.

(1) The use of a four-reflector beam waveguide has made it possible to install various systems, namely high power amplifier,
low noise receiver, etc., Which formerly had to be install near the feed point of antenna, in a stationary room on the ground level
without suffering increse of feeder loss. This arrangement of equipments has made their maintenance easier and permitted a greater
latitude respecting various conditions affecting the antenna design.

(2) By use of the Wheel-on-track mount for the antenna rotating system, the weight of the antenna could be reduced by one

third of that of the conventional antennas.
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Various configurations of antennas permitting ground-level installation of communication equipment.
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Performance of focused-beam feed.
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Primary pattern at sub-reflector plane.

l 4.6 bGHZfr &8 fa—u (MR
Wide-angle radiation pattern at 4 GHz (circular).
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Communication Equipment Works

UDC 621. 396. 946
ITIF FLRA BESEHIRE

#F O RBYERET -5 H B
g -RH o &R E

Satellite Communications Earth Station

of the Ecuadorian Government
Hiroshi MORIKAWA - Mutsuo OGATA - Koichi ISHII

Yasuhiko SATO « Kimitada NAGAMINE « Hiroshi KANAZAWA

The satellite communications earth station outlined below was constructed in the suburb of Quito, Ecuador, in South America.

Mitsubishi was awarded the contract for the construction of the entire earth station, including the terrestrial microwave link, TV

cable link, and civil works for delivery on turnkey basis. And it completed this project in a short period of nine months.

The earth station was officially opened in August 1972, and by making access to the Intelsat IV satellite, it has been maintaining

commercial communication with five countries including the U. S. A. and Spain. Its establishment represents a great contribution on

the modernization of Ecuador’s international communication system.

The station is equipped with the most up-to-date facilities and equipments, such as the 105-ft antenna with a four-reflector focused-

beam feed, non-cryogenic low-noise receiver, etc.

The outline of the facilities, system design, essential performance characteristics, and special features of the earth station will now

be described.
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BEWHIA Lz
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HIERDZ £+ WO 7 km OPEER 78728, FERE 167, i 2,560
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Ecuadorian earth station.

m BT 5. KBEELD 1osLYe b IV BRERIC 7202 L, 7
vt ORI 275 TH B,

X2 1cHisRosisy, B2 2 cEBoREL2RT. BE
W orusT ST L BERRE L NS TuTT EvFend, BbU
CCNICHER T D RIRE - 4042 ELFaud  BERE L URER L
%5 —0 OB L BTH b, 7ust ELFaud BIREREE - 3
e - VBEE L » b3, BREGE Tt RERSES - KRR
HeE - BEL LIRS, BERRELRN 2. 3107

#i b 2o1o09z-F Yoo BHIERF & ++ o ITC (BEERSF tus)
L oMEEY, EROEXIIHNT6kn TH 5, REC AvpT R
ARd 3.

TV r=3uius i, ITC LERE TV tua oMo TV EEDx
BICET bk b O CEEROE S 3 15km TH 3,

2.2 MERROERLH KUHERE

BWEREN LEROBK TR 2. 4 IR T, WERRHIRMIZKRD 47

261




VRFL KL VR E T3,

(a) 7uy¥

(b) ({EHES R

(c¢) GCE (Ground Communication Equipment, #323f JEweE
TR B L UBEFERE S &)

(d) EIIHjIEsEE

(e) wREE

(£) il - B3 - SR

(g) HBIEHE

(h) #k91o092~F voo B2

(1) AREREERM S X O

PIT o274 ERFEET R E 930250 OREL B 5,

(1) 7usy

TuTT W 105 50—t D Sy BTH D, 4REEHRIC X 34
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T LY RERUEE I bicElET 2 228, WEEEAY, T
~TOBEREFRERE 70577 EL5cud RO—2 0 FEKEIE Ik

. 7 HTRE SO R KACKY,
2.2 WR B R EE Wﬁ’}'Z—)C &3 HI?K&& D, ROMARTREDDTESICARD
Site layout of Ecuadorian earth station DBERERR OGS TT 2 HFAER X 1 . BEROHIERE

CHo bW B 92~IH1F5y, 0-29 Safub L IFL (Inter
Facility Link) %, chick b —FEh, EHSRIEERS X UE
TR e SR ER I E IR T 5 C L AT e o s 3 D
RN 7u7T EnFavd OFICIBEDBI O € BB AT 4D
& 28-2 BB bR,
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PERMERB I, KUK AUSL BH 520U wo MIBEEBFHW LR
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Communication equipment room.
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Block diagram of satellite communications terrestrial system.
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BREFR ORISR - RIEC X 2RE2WEL .
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DERRERYEALAC LY BBRROMEEY - .

BEWRL, 7u5T
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Measured overall performance.

H H ] SE = E3
1. Y274 GIT
SHTE T R AR R
BRI L G AT B IR
2. TvFEF¥srua—7
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5. RESRYURE Z{8  3,700~4,200 MHz
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9.
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pitz R Esain) 10dB gl I
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SPADE % « ¥ vREEHEv < | 726 dBW
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SPADE %+ U ¥+ B2 60rsy
15, BH AM —-65dB BT

(R= 2y FEBEK 156 kHz 1030 T)
16, WEMF v )y <~ A<y F ICSC/45-13E ¢ 3= b
7. zha&F—PiEs
BRI 55Hz1Hz DLy
R HFRNB AR OB R GRS A
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Transmitting amplitude delay distortion (Message carrier,
2.5 MHz/36 channel).
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é 40 Group Delay -4
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s 30 — /i\.,-_,\/\ -5
SR /F -6
10}y =7
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Sweep Bandwidth (MHz)

2.6 36 MHz +p v EERERERE
Transmitting amplitude delay distortion (36 MHz carrier).

® 2.2 EZERIHELGEEE G E-ITC H)
Performance characteristics of earth station-ITC loop
back test.

b B o) ##
LMo om s | CCITT o 1S Bk
T ommud s & | S0dB LI GIUEC/T RHEHET)

WO R E R —60dBm 0 ELIF
i AT I TR L —60dBm 0 EI'F

v S +0.2dB/H

25 IT:A~ S 50 Hz~4.2 MHz +0.3dB
B % ¥tk | 100kHz~3MHz +20ns LBLpy
7z 3MHz~4MHz +36ns
v oo T o Z4=A R FAAEBCTSR 2% AT
e T4 v g4 LBEBGT A E1LOX% BT

SR TR O 2 (CCIR, Rec 421-1)

Lo g +0.2dB; H Ll

7 D G, D 5% BIF, £2°BIF

5 | EEMHEE R ANy 55dB Bk

(Sp-p/Nrms) M 1kHz BLIF 50dB &1
1kHz~42MHz 55dB ElE

& 2.3 ERER RIRETEERHE

Transmit and receive equipment gain/frequency

o

characteristics,

Sarrier | 4 B C D a b ¢ d | e
Sy | (MHz) | (MHz) | (MH2) | (MHz) | (dB) | (dB) | (dB) | (dB) | (dB)
2.5 1.8 2251 275] 80 | 07 | 15 | 25 25 | 0
5 3.6 4.5 5251 130 | 05 | 20 | 30 25 | 0
7.5 5.4 6.75 7.75 17.0 0.4 2.5 4.0 25 0
10 7.2 9.0 10.25 19.0 0.3 2.5 5.0 25 0.1
15 10.8 13.5 15.5 25.0 0.3 2.5 5.5 25 0.1
7.5 126 | 1575 | 18 265 | 03 | 25 | 6.5 25 1 0.1
20 4.4 | 180 | 205 | 280 | 03 | 25 | 7.5 25 | 041
25 18.0 22.5 25.75 34.0 0.3 2.5 8.0 25 0.2
36.0 28.8 36.0 45.25 60.0 0.6 2.5 10.0 25 0.3
Video 24.0 30.0 — —% 0.5 2.5 — — 0.3

* There is no out-of-band filtering requirement
at the transmit earth station.

WEZOHBICMLTERIL 20 B 0ORBE S dTH b,

TARTOEFEER T 2,600 m OFEHECHIEOMERER RIT 5 X 5
FEt LoREER I N T 5,

2.3 #AtERE

Io7 P WERFOREMRER 2. L 3L UR 2. 5, 2. 6 KRT,
HHERER, 1oTuYe b IV BRIEREHERE O FHERK® 2+ 0
ELTWw3,

£R2 2k, BHEF IV TV HROEZERITE LAARM G
BHR-ITCH) #1735,
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2.7 BEREFR BIEEED TR
Transmitting and receiving equipment gain/frequency
and group delay figure,

K24 EXBRELT T 484

Transmit and receive equipment group delay

characteristics.

Carrier Size ’ A l H i i z h
(MHz) (MHz) (MHz) (ns) (ns) (ns)
2.5 1.8 2.1 16 16 20

5 3.6 4.1 12 12 20
7.5 5.4 6.2 12 12 20

10 7.2 8.3 9 9 18

15 10.8 12.4 6 6 15
17.5 12,6 14.2 7 7 15
20 14.4 16.6 4 5 15
25 18.0 20.7 3 5 15

36 28.8 33.1 3 5 15
Video 24.0 30.0 5 5 15

£ 2.5 EZE++UP O FpaL B
Channel capacity of transmit receive carriers.

T s E? TV
# o4 E %(; -\Z?x':t)& . (I\ZI—II“Z)@m
REL+D v
Ayt~ 36 (Expanded) 2.5
SPADE 12
ZEE )
A vt~ No, 1 P H 972 (Standard) 35
A vt—¢ No. 2 N 96 (Expanded) 5.0
Ay~ No. 3 N - 96  (Standard) 7.5
A vk~ No. 4 PR S 72 {Expanded) 5.0
A yt—% No. 5 4 23 7 132 (Expanded) 7.5
A vt~ No. 6 TFLEYFv 132 (Expanded) 7.5
SPADE #5807 # 12
TV BR 30
TV &5 2.5

2.75XUVR2 3, 2.4 tRLERBGER - BILF 2
R IR T
R2. 5 IGERRE )T © Fein BELRT,

3. YRFALABLIUY TR T LSS

T OMBKBORET LEHCEE L e TiRICR T,

(a) FoFntot IV ZRWEC o2 T30, ICSC (HEE
HMEMEEES) HHE LTy 32 EBOHK® (ICSC 45-13E)
kT L,

(b) Aosuywt Il SRWGREICDS Porz WEEALZ &,

(¢) Hio»(@BHENDIWEAFEL T LT L,

(d) SROBMOLHE X UK LERE:Z 9 DT &,
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F 3.1 1o7fL HERKBO Jo-Aut—4, BEEEHREHE

Telephone transmission parameters for Ecuadorian earth station (global beam)

Fm ba bo Fr Finc {C!T] Total {C/T] Total

Fria kHz MHz MHz kHz kHz dB/°K dBW/°K dBW

24 (STD) 108 2.5 2.00 164 275 -153.0 —151.5 73.7

3 (EXP) 156 2.5 2,25 168 307 —150.0 —148.9 76.7

60 (STD) 252 5.0 4.00 270 546 —149,9 —148.7 76.8

72 (EXP) 300 5.0 4,50 294 616 —149.1 —148.4 77.6

9% (STD) 408 7.5 5.90 360 799 - 148,2 —146.9 78.5
132 (EXP) 552 7.5 675 376 8N —145.9 —144.6 81.2
132 (STD) 552 10.0 7.50 430 1,020 —147.1 —146.7 79.6
252 (8STD) 1,052 15.0 12.40 577 1,627 — 1441 —142.8 81.8
432 (STD) 1.796 25.0 20.7 729 2,688 -—141.1 -139.8 84.1
972 (STD) 4,028 36.0 36.0 802 4,417 —135,2 —133.5 89.1
i % : WEK® G/T=41.6dB T vy FAs=27.5%

(e) HARSFEEL LT L,

LFROIR A EE T 2 DR SNk B $Fuass DBRO B
B, 2. 28~k e B0 TH B,

T, MfERO va5s e X UF $Juz5s iR o B 2l
~do

3.1 BIERV AT LEES

3.1 1 BBy AT LR

1oL b BB OREETE va5 s BT HAN TR L& 2
HTHBHE, TNFHOMBL I > T OhOREZA LTV,
1o5Lw b IV BHE 2256 OHBEDIWDRD F L B LI,
PERD 1ozt b I BRME vaFs KMATEHAIATV3, Fi
bbKER va7s LORKER,

(1) HEABKOARMNKEL Ko LiILXY, 207 P3u2R
24 FRAER TN, BERK 12ADENFI 36 MHz @ FSuaf
B EESHEDOBL, BOBOMGEROME & %L Lo EIRP %
HLTw3, chick VIRENICHESKOERRERAREMRL
Twn,

(2) $6kD 23 7ota FROEHICMA T, W2ho b
suafivsd K v de)t FREHAL, 1YL ) OlfEREOK
BLHm LT3,

(3) SPADE FxiL & 3 Foul 7H1avt FX, o icjd PCM
[PSK i, RAAB—WTAHEINTn S,

HERDY, THOICHIETE S X 5EER vars HER, ¥ X THIER
RT3 ERAEIL L TETR B,

17w b IV BRHED 2256 A5ga~2 ZHWT 107 FL H1IZRE
OEEEE L AMEER 3. 1, 3. 2R T,

ICSC «« k 2 EREARRET ORAN A & & 7 1, FEHHRR®

(GIT=407dB, MAHSEDE) PHELTNT 7otz T 5HE
PEHEL L, 7ol BXU A0y OBMEE L TEED tsuaf
vd @ IM TS O &7l728 7.500PWP Hb 4T, chbo 3%
HOWERSHSREL 25 X 5UBRFOREHT, HEARAD Fsuz
Hod OFE, LN ofED EIRP 2IREL T, Likds
T, WERBOILMEE:, HIRFBOMEEEH G/T ofEs ICSC 0
FLDBEVES, YRENFROERED ++) ¢ SHEFREH (C/
TBWPK)] 2588bh 5T L %,

—7, WER tsvafvd THET D IM TS (—ficc 0EF

177 FL MAREBEHERS - HI - B - G - 4 - B - &R

= 3.2 TV [EBEE AsA-2

TV transmission parameters.

. TV g 525760

2. EF A BT 4.2 MHz

3. FVzvyrvx CCIR 405-1
4, HEKIRS 4.2MHz (15kHz iCH\nT)
5. {8 EIRP 87.0 dBW

6. RO EIRP 22.5dBW

7. WROHWNNy 747 1.3dB

8. xyvv vy CT —133.0dBW/°K
9. ZEHEHECT —135.2dBW/°K
10. Z{BHH 30 MHz

1. #{ SIN 56.3dB

12 B#OVE vy I Toh v—P v 8.7dB

13, MRKN DG fs i 5%

14, HRIXW DP sy 2°

OHEEF F+UP EERREL (C/T) T&DbT) &, 2uFiL 7ot
2 HRTOWEE 2276 TREF oS, A9y T (C/T)p &
DrhB AT, BESEINEO X 5 KREIGE~<3 X5 8B ¢
suafvd BEOFIBRENTELE 2o TH Y, —MWIGEE D Jo
—AWt—s T, FUE 2507 2 TEFIAL LAL 2T, 2w bt-4
<, R 279 4 TERMAT LAY ® EFC, ZRER 7odluo
OBMEZORES Juro-L LTn3, chlkextl, BEHEFRH
E ok LiBEAROHAILICH L, EED tsuafud @ 251tE
F DEHECZ DS DORERD 520, Bl fe)P I L 1o2A80K F
pUt LERL, Psvafiud @ EIRP o4 s Lk b cHEb Y
T, #9uivo OHFICHT 2 7udvvr,  Fouvafiod o IM T
LMD EELT, REEHETRID FviL 2EET 25K D
EREORRRRKRFER L AR ORALALNL TR 2,

BEES D 22-F4ud BEE LT, BREEHBOEN - Bick 2
Y DTEEFEMCHED Fowlrdt o-Tv 2L 2T ERERENTY
3, Thid, BRIRERICHS MM ORE IS YW+ EHT 2 &
DD, Jx-Foud I X B —EMEREIE 0.03 IS 2 & &h, B
BRIk c ok &0 5 5430 M & LT 50,000 PWP & $%E
LTw3, COEDERDADIC, HEKED G/T % 40.7dB LI I
% ERRFIC Jo-Mt—s Bl 3EAC LT, —micsE
BEZEBORBERLET, 107 L MBRROHE, Jo—Aut-1 D
BEEREAR 24 5oL B b 432F e300 DB DICDWTEX, FMFB
WS w2 & LT, [CSC ks 4 LEbh 3 -3
v BHIERBIC AT 3,
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# 3.3 1o7FL HIBKEHEE 25 HERELD

Noise budget of Ecuadorian earth station.

(A vFrsy IVBHEM)
— A% 70PWP
. —= 7 ) T ATy 80 PWP
(ﬁﬁ?i&%ﬁkltﬁ) —3EEHE T 45 T0PWP
PA © }
< — ¥ v 30 PWP

—#% 70PWP

%R R H——2 (2 250PWP——x7J 7 XFBEE OPWP
1,500 PWP (&@@Eicx 5)
BETR —JERIR T 4 120 PWP

% {8 250 PWP
R 8 E 8 ﬁ—l
500 PWP —% (g 250PWP

REH
8,000PWP —HPA o IM #i# 500 PWP
LERTE
&K 1,000 PWP

3. 1.2 MEES

HERBOBERMD vazs BEE 107V WEHRBOBE, 1oL
Fo b M, WWEDES & 2HEORE I SRAHECH 5 T & AR
SHTH B,

TuFL o b L SRR LT, HERBHREES & 1,000 PWP,
IV BHR i LTl L5OOPWP % ICSC cifil#iLTw5d, °h
i,

(1) 1ot IV BHED tsuafvd R I Kb T
36 MHz L$k<, tsualivd COBEEHEZ RENTHIEL 2 hi
WEEHIRERE O H D HTEEBE LT B,

(2) #euP B ) OERERR, MBRORK 182 Fpan 1k
L, WEZ Jo-Aut—s ClR 972 Fp20 IRk Lz & DEES L
Twna,

(3) WRBORERO IM TS TEEL TR 3,

BER LD 2254 EOEWE 500 PWP oMt Eigmss & LCHAL
TWw3 T T w3,

3.3, 1o7fL MEROWHLE vaFs DHEBIE 2 FF

FHCHERI D 1o5du-vsy LOMEE LT, 1osuswh IV &
RoOBA,

(1) f§2o EIRP o3, X U8 2ftw bt OEAICE » TH:
T 3ANER D Ll s LmiiEas o IM T,

(2) BEEETHEIET 2200 ve-Thotds ®, BHEEED
FEIL O3 At OB BRI M X A3,

(3) IRHREEMN BT 5, AMPMZsic & 36T MMT
HEZ R R EE ORI,

REBDY, fuFitet I BRARMIC AT, BHESHMERL Y
ZENOILBHEROBINES, B X CARTIEEOIEE S~ 0%
BT iTA S BEXD B,

FED 107K HERBOHE, BEFRO IM TS TV %E
REELMREENT AR WD &, HERFEOITHEMR ke =
)7 ThNZ R LT, EROMSEIV TS 2>=2v 2 b oTw
225, SHOEMITHFRALZNENELS LTEY, SBENE
B TR S CEHl 2T % 5 RS 3,

3.2 ¥7URFLDWEE

Riffids & OF ICSC s % dkic 2 BMic iR~ iciE- T, & 43
VATL BRE Lo LIFH Jua5s OB 2R3,
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Wave Path

—IRIRE 2

VL REREIRE

3.1 £WE-4 #WE 75T OfffE
Operation concept of reflector system.

3.2.1 7r5s

D 7urt i, htdlu TosT TRD B2, BIRHEE H B
B L e —WUHER & oI 4 OB HvT, B E-4 15
E3 D (B -4 HE) L TAFABRC A>T 5. W
I EBTEE R () BRIGEIEET 088 3 7ozt WO L LTl X h,
COHXDOBEMEREF E N2 DTH B, FHMEAEOPE 2k
TEREMEET 83 7orT B KR IL TR B, 107 B
“h397 D 7osT b, ThEHEANCEERTS 5,

7ot OBHFZOEMEER 3. LicRT e BT, EHE-LTRE
(Focused-beam Feed) %774 5 4 DR D 55, RIFHSIIC
=TT LA ERAGCRIRAS & & b ciacEEL, 4o
SSRGS L & cEET 2 E LR > Tw3,

—RIE BRI ER S I A LT 30T, Th
I & N 2 R AR (EHEMIEER) LREHE (BEes) i
LEEELCRIETE 3, PorT OFMMAETE L HIMAREE K LT
BEHD 0-5) Yot BRETH Y, 3 bic4diRoRHE X
BHW s METOERBIE, WE o THEE L 0-8Y Sa1ut
o 2 BHOERBLD 105D L U TFICTE S5 2, HER
WG e RERENE L OB AP E LG T30 LB TEL M D,
REEBOM NP R/POBRT o ERHSKHRHCTEEDTH 5,
CNEETED EIRP 2850, MEAREEEITl - L2
Wi b, dBbBA, 7o5T OREBFIBREE - BEFIEEER - A
Fed, WED I 7ot DENLLICHERE X 2L 34 b0
BETH B,

COWEY rort 2RBEFT 2 0E, HHOEECDEIAR T
5t BEOBBOPOO Nz, £IR C-r BBEERLT 320
DL L OFEFHRRT L BRI VIEINADTH BH, —IKIEH
IR« ABUHEE - b—1 B 2o ik, Eh bR D
AHETWwBE VAL S,

— IR s~ rivo b, B & BT o B A
S-u FEHLL LT, WO E-s #EVZLTHY, h—w @
PN ERE T b T T, AERENERD CHERes
ERTCAMDTEEZLSICLTW S,
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Ao RMER G, TOMELTESRECRI EhTn 22,
BHOBRBICE - TEBEMFO o—uF 280 bh, eiEch %
Botwnd, €O o-LF ¥, #KR -4 HEFCHEELT 20%
BT, #ERESET RIFCEOMEL LT3,

HOMERRICE U—- BHAKZEAL T 30T, HEREMER
R, RF2a RICEWEREO~NS BT e HhTEL, CLE
BERAOCEFEREZEZEL ML T b, R5F - RUAIER
KEBTH 2, HA -1 L% 4 BoBHEAREIEYT 225, HEED
Fp-p EEREOBTT_Y #4: Lk 5 IKHEKIK 5-A 2D,
FOEHERHCEEEERS - TIF BRI LAVES, bIFhC
759207 ENTw B, FAOREIEFRO I AE 20 iZ25 Y,
C OEh» L ANAERE TR 2 T 3,

bbhBA, M- FHhfe KA (Fully Steerable) <, ¥
T 2 HFAOHEL S 7ota TED,

7ot HlE - &, BACTER - FE{ENE - FEEEhdo
SEHEMS Y, BROEARECBRILTITA S,

TusT OB, $1U22 LAT-F IC X SERSEBHEORHZ
HnTwd, FiiBieY 2HHD 4122 LAT-F B L UBBES
FLT, 7u51iwoswy BEZfTabETwn 3, BEOMECHE
A AoFid, BRI 2 REkD 03 B/E b, OLE/R KTFHT,
B ot - MRk e &b CHERBNOBR Y B - ko

i, FEROBREO LD, Bi— -2 5RE) - HilhE-
2 BEE) - po b BRE# R ERIHA, 7057 OEER LR Tl T
%,

75T OAEBRHICE, 7rod B vuo0 & FaOaw B o
w0 & RPMECET 3 C itk Y, MEEROBEESE IR
L7ze TO5HE Fevan MERICEED LR LL vuro 5
a1y (DISYREX) % v, BilHFRE/MEBILL %,

BTIERIE, MEHME purT OIEAKFNR & O EEFRE T —WE
SRR CHRBIN D EK =-F (TMy £-F) 2Bl T 2 ick-T
Firbhbd, COMEEERES IR e—F (TE, &) ks
NEFEE LML T, 7ort ZCHINT 2 HEREBE B
ici, FEali—Fei FRERAL T 3, Thid, WEREHK
BACRRE U B8 i AT 3 BEiK - F 1 R BRI © AR,
HEFL, SHEAURBSCMATHEERES L & b BT HIES
CHLEME L CEAT 3 0T, EHEHMERSEER0 b0 LA
<%, EREZEHEIANEERTZEDC, TNCORBEIRE
LHFcE L B TRBETEZFAEL o T i, TORTYERYE
BRHLEL, BFAESLE R ke

D o5t OXEURERR 3. 4 IR T. ZEFZOFIEHEEE
FEH(GIT )i Tau A 2 FHwC, Y-Factor i ClIEE L7z %
DT, Z ORI % Flux Density % & O3 i54~2 1€ ICSC
/T 23-16E o Attachment No. 1, Annex No. 1 KiHiE W AE
PRALE, B3.2k, G/IT oAtz AlEREZR LTS
5, ZER 7ot FlB, G/T PSR cFERHICHIE L 2 22546
ETEEL GIT k2 bEH LYo TH D, BER 7o FiFE
MR P HWCTHE LAY DTH B, Tk 7ort HEEER, N
dz CIRIEE N @#H b2 2 l~THELLZL DT, 3.3 k%
DOMEFBEE TR . T O Port RHFkiY 2,600 m oEHic BB
NTW B 7D, o5t HSRENELLRFTH I, BEOLDE,
F—g5E - BeE N chady WBKE 7ot GEHEY 60 m) o
WEFFRIGRLTS 3, COMERECIBEERECBRYEL

107 P MARBRBEMERT - & - BB - B3 - £ - B - &R

5% 3.4 royr oxTHRE GEAE

Major performance of antenna system (Measured).

b2} B [ B
g * FE M & # @ W OB 1.20mm rms (El==20°)
% Az el 2 I ity 0.007°
%Az%}5~E1m@m§gg 0.009°
%ﬁkﬁ«i@ﬁfaﬁﬁs 0.1°/s
A # % 4+GHz &6 GH:z
Eal B (EEEEE OB TO/) 61.2dB 64.2dB
F g pu BIVEA VR - 14.5dB 14.5dB
Vo M oy ¥a ~ 7 338dB 36.3dB
B
El 5° 31°K
T v 7 F
EJEE- - 3 El 10° 25°K —
AUHRER
(ATRITH El 30° 20°K
D
# i R # % 0.114B 0.14dB
* ANA4 vE~xrx (VSWR) RAEE 113 1.08
mo| R 4 24 24 & % 38.3dB
ﬁ H ] B S 1.24dB 0.54 dB
SNSRI
* . [ - S S 17.04B 17.1dB
L @ # LNA(E=5%) | 444dB
GIT & —
Wi LNA (El=27.5°) 41.74B
¥ - A 7T 5 4 A v b 0.005° Elpg
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@B%gg
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3.2 GIT ke M (501E)
G|T ratio vs. El angle (Measured)

At 4.0GHz
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%, Owmd LY T FILETVTT
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t
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Antenna, Noise Temperature (°K)
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El Angle (deg)

E 3.3 zoys #EEE (SZHIE)
Antenna noise temperature (Measured).
TwEH, ThERREL, $Fo-7 KX 2HEHEE LW rors 3t
BLGWEEL B, X t-s CXBEHREN 705 OBRESLT
R BOKEO—KEI : LTERTE 2, 2D 705t D E-b
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Channel 1 Test Output

L TAMT AT
i_iThermo—electrically

Test Input
o R

Transistor

parametric | Amplifier |
1 & Cooled Parame 41'\1{‘”) mplifie A—‘; |
1 Hot Load B
s ) el |
Signal R _____MQ Ss __‘C
Input o/ Clannel 2 ;
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; AT T S
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i é Parametric AMP Snpiiicr s ‘ |
: : Refrigerator ,,,,@,}_
' 7
TAMP B L ' {
Thermo—electrically 1 ransistor :
Cooled Parametric Anplifier J

TAMPTT

& é
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3.4 EMESHMEEE Jows X
Block diagram of low noise receiver.
v @ Null FEDZ#EZ T £0.005° UNTH B,

3. 2.2 [BHETHIRRE

(1) HiRC - RiiR

{EHEEEsEE (LNR) i, 2E8HET2AC-ZBETHH A
Sxablwo HMEER 2 B3 KT AYs &H A b wo HIRER 1 A48
ThTED, TRbD RF1zwh BXWERZRET 5 LNR Ak
Z8, Jubo- 1Twh ZHET 5 LNR FIH48 8 X 05 AUs s BHEM
20Tl bR B, Jows dMPIcs BLUNEE K 3. 4 BXIT
B 3. 5 1Rd, HERHE2BOBETEHH Asxat)wy BUERE (Fe30
lBsXU2) AL, 551 E83THEcd b, BFcRER
R Ferul, 2 OMTHIMICFHBICERL S d, YD
6 EEH Ao BIRER (Fr20 3) BHERFE Cold Stand-by T
b, PEISCTREICE Y s+ 2 OBIEES & LTS L3,
A LNR o R Z BT icor3,

(a) EWFHH Asatywy HMEHFHANCTHY, KBCEMAEN
T\ 5 EREREHES O 4 SRR €~ B 7071 MR T,
7ot HA 275 BEo@WeAE© G/T 1 41.7dB ##HH L Tw %,
c Al ICSC THIE & Tl 2 FHEHIERR O B3~ & A gtk
TH5B, 7ot A EET 5 G/T 1 40.7dB 2+43k T+ b
DTHD. BB, FuaFs TE NI &H ASAMYwo HiIEE D 1
BEAINTAE2, ChEBTFEH A5t e HERZHEAL L
EEXDY, TOEGIT EXRELTIHROMEMAB L UE
20T HEE LCOAEEME L, AU &H AS MY wo HIEHR
AL ZSEMAS Fickd 3 G/T it 44dB oL T
5o

(b)) EF&H A5 b0 MIREE, #ED A6 AH Ssat
Yo SATERR T LE~ AR ICE IR <P 2 B & T 2 3BEE & <, (RSF
BIERE SO RFH D R, X b ARRETED 7u57T ORI
XY, EHEEHEEEE D HERRE BT s c e Al Lo ElE
L~ BRI b Te ), EbDTHRHED X v uzzs #32H
LTwa,

(c) HEMIERE LT L OEW» Suuza Mg T @
LTw3Ce, 4BEHE rorr OFAICX ) GCE i d LNR
WGEELTEBE XL TY, LNR—GCE BoEREELERDR WD
¢, LNR of|#81x 55 dB BB CTOTH i Lt A X Db, 5
ZREEFHO EDLDTEY 3254 L Ao T B,

(d) AT ik, fv BEFTHCREZRTIC X ) REFAN* i
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om0 Signal Qutput

o0 Trakg Output

3.5 (EHEHEEE
Low noise receiver.
LCRIBE - B dZELMNE Aot yws RIRES T L C
w3,

(e) [EZEOBHIE RF Afowb HFRXEFRWT, Asabyws HiE

WOBFRERE S X P vl BNOREERIBLTEY, ZbH
THEAMDDOMETDH 5,

(f) RFE# - BHEARE 1owbbE3nTEHY, 0i0b TREFD
K5

(2) BFHH A5 bYws HiGEER

A5 bYwo HIEER (PA) 2 BE + bsovzz #iEER (TRA) o<,
&5 55dB 0FIEF BTV 2, L<BIANEEROEN d14-F
CTPALBHY 13dB 0B %218, PA OBEEES Lalks
MEBAET B & L IciB: TRA oifiEiREOFEEHo/ha LT
Vo MoF R, XAuF Ao FEBE % 3 T GRS LCBIEE
o7 B 32GHz o N FBTH Y, 20HLTE PA KL
Twnb, Cb® PA, TRA, fud [ dvfoh KE LD TE
SHEEBORIRCIVE T, FEOWNMIHESHETFCIY @Hl
ERZ 5 () & % » T CHESRIEOINR, FIBORELPEF b
TWw,

(3) ~Uns GH Asabywo HiFER

PA3 B +TRA o cHl#EE 55dB T 5, PAR 1 BEH 7Y
FIE 10dB T, MEWICEETFHHPALELCTHY, 3ELG
HEZEE S RO bREHEN T3, PAIZEbDT/HEE
BTHBERENDPEwEDI, S bOBHIFTEEREE Y 2 B8 &
e, HHEEIMITK #ELTw 5, HHBEE I CTI o MO
DEL350 TH %, HEZS G UTHEL, T D E
DOTLRVAEDEZE fu7 BEWERRF o—-2YKuT T 2T,
B L IZAHED o517 fobod VERTHOEBEEEZROC LR TE
5o ULedio T frutod « MhIEE fu7 R AV Twh v, fud
R, BETFAHPA LRU T 32GHz 1% 35L& PA
e EhTE Y, FRcEESHRTF L Y E#EEL T, BN
ORFALF XD D & & D ICTIRE d4-F OoFmEEZI ARSI L RS
BECKHNEZBTA 5,

DL A LNR o8 L fE R <728, 1oshie b L
HEE LT, SMENCHET 2B TFHHPARXEEE W ADR T
o7 AL HIBRER R OB TS Y, 5% & b EARERE 7o Ll
BT, RFOBRSHABETGHNPARFHREN TP EELD
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% 3.5 {[EHEMEEEOMA

Performance characteristics of LNR.

b B 4 fiE

1. &R 20°K BT (~7 v ai#H)
85°K BIT (GEFsd)
1.04dB F@BzMmES 2
AJiv~_u: —50dBm

3. f % 55dB

2, FAFIvr vy

4. FEE +0.1dB/10 4>
£0.5dB/24 il
+0.6dB/#
5. YREEEE: +0.3dB/10 MHz
6. BIEREEE - #* :0.1 ns/MHz
= # : 0.5 ns/MHz2
Y o7 :085nse-r (36 MHz #f5sHiCT)
7. AM-PMzZfa 0.5%/dB

& 3.6 GCE 3 i@

Ground communication equipment.

4 Gliz BPF 1 720Nl BPF TRA Pre 17A 00

017 -@“- V=g - - -m

\lr—[)fo ‘

; > 5,670 £250MHz
5GHz
BPF |]

L Tree Run Osc.

3.8 Z{3 B IR TR
Block diagram of down-converter,

3,700~4,200MHz

% 3. 5 ICURHETHIIRLTE o 45 2 77
3.2.3 GCE%E
LSHEEEHE LA GCEME OREL LT, IROWEARBIT biLd
(1) ICSC45-13E (fusiHwh IV ), ICSC37-38E (1o51
Fu b 1L BH) DwFhogikd e LBz,
(2) BEEsngge, 43 sun-vay FRE T, Mgz
EEEHTL T D,

(3) IF/4GHz o BEFRERL LT, voty1d 2flis T,

FEZRAB -7 FALHICTEDZILIILLTW S,

(4) ZE%E 3. 6 KARFT LS, Awg v Rwy IKEREBELT (B
HEMARERY, TR ZEFRL, BERBERELHRL F
AL, sz L3 LTwd,

(5) owuf-3ob BF~TFEHL LT, A ICHEiE2HwT 1
“wb & 2uAoh R ULT, 142 (260%x225%1,800) I 25z—v LA L
Twnd,

(6) TEWRES X RBEDFH (a5 2RI T, ER0T
P X BHGHELRL LT B,

GCE 0 F%#M# R 3. 7 17T,

Io7 ML MATERIBEWLERAE - #R)11 - BT - Bk - £5E - B - &R

Combiner Unit

>lusC MOD[BDU
A
{17 ~ sG

i~ o
H
OO
HYBRB e
To HPA& FiE] K7 Y . .
| B Rk e EQL }s—6 ot Spade
I RG] !
| |
i e @ro TV —Videof
o )>73—C" - -
ST T '
E Lt ®o TV AudioR
L
3 EQL |-o
Divider Unit

£ 4
K3 ey
o8 Feacu

; 5.7C <] EQL |—3 >[DEM]BDU
f —
Eér@"ﬂ S e S X S (T S

] — o~ ’
;I B °‘{ DsC I"""“ O"”I EQL }'—‘0/_\ DEA I]F;DQE".O’\O Spain
| . /\o__l D/ C ub.wo’v{ SQL |-° O*{ “[BDU“ 53 Peru
| @5 [T | FaL |—& 3{DEM[BDT th;‘r’m"m
“O-+—s>{D7C |3 {EQL ] >{DEN[BDUH a
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3.7 GCE % #t ™
Block diagram of GCE

385MHz BPF BRI TRA 6GHz BPE

SoudE0 ==

[ \\ f
2% 7GHzBPF 6,425

Fre sc.

® 3.9 x&(E RIS

Block diagram of up-converter.

F 7 AT 22 BRI U e IF Dons (S8 M s iiic &
¥h3) I, K2 73 X0KR2 3, 2.4 RENS ICSC i
HERR OIREFE D 3" OHH # MR LT 6o EBER T HIC
LTy, WEMizur ZRELTY 20T, FERC ERLOBIE%E
WRLTw B,

BRI s T, N3. 83 X0R3. 9 IGRT L5 1cX
Ao BEsERG L L<, 2EkD 2v-50 dur-2 #AWT, %%
EEgE 500 MHz % hA— LCw 3, 2U-5u FERE, LAk @
TR T (100 MHz H0 KB FIERR OB T 22170
wo L d D) &, 255FWARY d14-F 2T, 4ThEH 2w
BT ELE DT, BBEEGERE 5X107° 2T, FM ¥ 10
PWP DIF@%EFFJE%:HTW Do

BASERR O b 0%, PREFRMSG G6CHI+2AuF++UF7) 18
&, ZEFRMSG CKkE, 2181w, A2, - BIU 7LEuzy) 5
# L, TV-VIDEO, AUDIO 0Z{ERTH 3, HLEEFERL LTR
FFHICIZ B MSG (121y7) LHBEFHD 510 2S5,

SR 17 JvFqvay 10T, 22°+41°C L EBEARARTWT, &
B D IER K BE L TH Y, MSG EERH - L1 REEC
DT, FnEFH £15kHz, +02dBRT & A>T 3,
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T 7AYh Feh BE
1owh %ﬁﬁﬁ] LTED,

DHREEE TR B,
1§ TV 03

1 ZELREL T 3,

972 CH) 0% {E1%
T -7 T EEEELE 300 PWP LUF

X, STD 155

EEROBRELES I TELL5ICA-TED, ik
SPADE @E»RHEER X 5 Ic SPADE

018 F 0 I e - 103

GCE ot (AIEfE) %3 3. 6 IWRTS

% 3.6 GCE o

B (QEED

Performance characteristics of GCE (Measured)

b

3 gain frequency tolerance
3. Receiver for MSG and T. V.
1 noise figure

2 carrier selectivity

3 IF amplifier AGC characteristics

wow W

. 4 threshold extension

for example 972 CH

ol

5 base band sprious

w

.6 de-emphasis characteristics
7 base band output level MSG
VIDEO

w

8 image rejection
9 LO frequency stability

10 gain frequency response

©wow v w

11 group delay distortion
4. Receiver for SPADE
4,1 noise figure
4.2 image rejection
4.3 LO frequency stability
4.4 gain frequency response
5. Loop test
5.1 base band NPR(MODEM Loop)

+0.5dB p-r ELF

16dB BT

ICSC-45-13E

=1 dB/AJ]
D.R. 20dB HF

ICSC-45-13E
50,000 PWP

(—43dBm OP)LLF

at C/T=
—140.2dBW/° K

—60dBm 0 LIF
CCIR Rec 275
~23dBm/CH
1.0Ver
—-50dB BLF
IX10-% RUF
ICSC-45-13E
ICSC-45-13E

16dB EIF
—-50dB BT
EIX10°7 BT
+05dB p-p BLF

300 PWP/3.1 kHz
B.W. LI'F

Ttem Spec. Result

1. Transmitter for MSG (36 CH)
1.1 output level ~10.9dBm=1dB —10.9dBm
1.2 frequency tolerance +80kHz LI +40kHz Bk
1.3 base band input level 36 dBm/CH —36 dBm,/,CH
1.4 amplitude non-linearity 1.5 2% LUF 0.8 % LIF
1.5 noise band stop ﬁ};f;racteristics ICSC-45-13E good
1.6 pre-emphasis characteristics CCIR Rec 275 good
1.7 carrier selectivity ICSC-45-13E good
1.8 gain frequency response ICSC-45-13E good
1.9 group delay distortion ICSC-45-13E good
1. 10 residual A, M. ICSC-45-13E good

2, Transmitter for SPADE (12 CH)
2.1 output level ~14.2dBm+1dB | ~142 dE;]én(’:H
2.2 frequency tolerance (LO freq.) +100Hz BT +80Hz UT

£0.2dB LT

15.5dB BUF

good

0.6 dB/AT
D.R. 20dB BF

good
~45dBm OP

BUF
~60dBm 0 BT
good
—23 dBm/CH
1.0Vp-p
~80dB BF
121078 LI
good

good

15.7dB T

~85dB BITF

1%10°7 BUF
+0.2dB p-p BIF

250 PWP BT

5.2 video weighted SNR ICSC-45-13E good
5.3 base band amplitude frercé.sponse ICSC-45-13E good
5.4 video amplitude freq. response ICSC-45-13E good
5.5 differential gain 2 LU (525/60) 225 BUF
5.6 differential phase £5° LR (525/60) 40.3° B
5.7 field time distortion a1 % LIF (525/60) | 0.5 % LUF
5.8 line time distortion 15 BF 2560y | FO2ocpiw
5.9 group delay distortion ICSC-45-13E good

5. 10 gain frequency response ICSC-45-13% good
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3. 2.4 FEhiigs

CO¥EE, GCE 5 b0 6GHz HOL%E +o0t L LAL
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EREZ L % 8¢, $1100V o3 EEELEEL, b
I suvas ¢ L5 kHz oafftic 4 CRERT LT EEo BAE

EBTn5, TWT D hide py-F B
D Fe IFICE DEECHBER DT, kOB FEFER
& mcx'%] 1713 o'ﬁ‘”” tl]ﬁﬁ%»‘“i iL, 2ROEELERKICIY 20

R L COEIEOR AL LU L+ Wi
d}JMf%%“éﬂ%yﬁi, T OERE L+ #id X UIRAR, R
O 7-F hy-F BEETR e B b, B ZELERK I g
2 wFod RIEEHz, chick ) 2oEfEefTabyCnd, %
< FEE + D5wya HodE
TWT <Al ok
B - SR A
XD oans [HE

Lo Tnd,

F’iﬁ?mJ

e 2ooR B A Cnd & & CREE]
RO O & FICEIRA T 2R e»r%;ﬁ L
EFHvwTnbd, COX5ICCOERE, HEE
FEOEEELEINEC &, 1uh-2 Juk@*;i\
BESIC 7 < NIBEE

PNBEE T b EIC LY,

3. 10 EuEes
High power amplifier.

:\}'«»gg’ezf@w[:n _ Twut

( (, peration)
0 . 1
fffff — EQ:A‘E <=
{Stand *b} 75 300w

Qutput

Input

Monitor{Operat Stand —hy)

Test Input

Switching| 2 Ly
Regula;or] T Volage[l T Collector
i [

Power
|Rectifier|

j H
|
60Hz | | :
i ] iiSeries
X { i Regulatov < Body
| ! = L4 Anode
[ DCasv - ; An
! 48V S T '
I Dower O?‘hj“‘lfwr 11 ibment }—-————*‘—“Fllament
] Supply L uriver nverter !

(b} TWT%

3.11 & A Jows
Block diagram of HPA.
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237 BAMES O &6 T4 EsR R RHERE, 1TC 2 o @RSy uE s R e
Performance characteristics of high power amplifier. D, B Y ORI AT C E B AR AT 5
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Qutlines of ETS-1 and ISS Checkout Equipment

National Space Development Agency of Japan
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Goro KONDO « Yukiyoshi INOUE - Atsushi ISOGAI

ETS-1 and ISS checkout equipment is a integrated system test device of satellites set up in the facility of Kodaira Branch of the

National Space Development Agency with an aim of working on the qualification test and the acceptance test of the ETS-1 and ISS

satellite which are scheduled to be launched in 1975. This device consists of testing apparatus and measuring instruments on satellite

systems such as a power supply sub-system, a command sub-system, a telemetery sub-system and a mission experiment sub-system or

data processing equipment (MELCOM-7500 system) to combine them for the sake of synthetic operation.

This article introduces outlines of them under the classification according to the operation of hardware and software
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X 3.1 MELCOM-7500 .
Photograph of MELCOM-7500 system.
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Ground Control Facilities for lonosphere Sounding Satellites

Radio Research Laboratories, Ministry of Posts and Telecommunications

Mitsubishi Electric Corp., Communication Equipment Works

Kenji FUNAKAWA « Nobuhiro NAKAHASHI
Minoru KAJIKAWA

Masaru WATANABE - Yoshiaki ENDO
Keiichi KAKUTANI « Harutsugu OKADA
Kunihiko KAWAKAMI « Shinichi BETSUDAN

Ground control facilities for ionosphere sounding have been installed in Kashima Branch of the Radio Research Laboratory of the

Ministry of Posts and Telecommunication with the object of gathering ionosphere sounding data and of control command to the

satellite through the first, practical ionosphere sounding satellite in Japan and the Canadian satellite of the same purpose. The facilities

referred to are in successful operation by making the Canadian satellite ALOUETTE/ISIS an object of observation. They operate as

a regular ground control station to aim at the sounding of the first satellite of practical use in this country, and have numerical features

such as computer control of operation and calibration of the whole system of the setup, an XY mount large receiving antenna of

combined use for 136 MHz and 400 MHz, and employment of polarization diversity receiving system so as to be on the world level.
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4.2 CRIEHIE oov-1 & Feuan R
Status control console and digital equipment.
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Flow chart for judgement of sequence.
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Signal block diagram of telemetry receivers.
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Rocket-borne Electronic Apparatus (LSC-6)

Nationa! Space Development Agency of Japan Shinkichi KOIZUM! - Yoji SHIBATO - Eiji SOGAME
Atsutaro WATANABE - Satoru YAMAMOTO
Mitsubishi Electric Corp., Kamakura Works Goro KONDO - Masanori KOBAYASHI « Isao HASHIMOTO

Mitsubishi has had a good many achievements in the development of rocket-borne electronic apparatus since the outset of project
in 1960. Among them conspicuous is the LSC rocket series built for the National Space Development Agency, in which up to the
seventh unit has been turned out in succession. At present based on the experience accumulated and the technique polished up so far
a large rocket-borne unit is under construction with the intention of working on a rocket for launching a satellite for practical purposes.

This article describes the configuration and the performance of a L band transponder, a VHF emergency stop receiver and a PAM-

FM-PM P band telemeter transmitter borne by a LSC~6 unit launched in September, 1972 at the Tanegashima Space Center.
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Emergency stop receiving main performance.
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Telemeter transmitter function block diagram.
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Telemeter transmitter main performance.
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Sub-carrier wave modulator.
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Medium Range Tracking Radar

-+ al Space Development Agency of Japan Wahei SUGANO - Masao MIURA
Mitsubishi Electric Corp., Communication kquipment Works Yoshiaki ENDO - Yoshiyuki OGATA + Makio KURATA

The guidance radar playing the princpal part of leading a large three stage N rocket to be launched by the National Space
Development Agency in 1975 has entered into production. In connection with the project a medium range tracking radar has been
developed ahead of the guidance radar for the purpose of acquisition of the flying object and of back up. The distinctive features of
this radars are as follows. Its angular accuracy is 0.03 deg that is in the highest level as a conical scanning system. It employs all
electronic digital ranging for its range measurement system. Also it has two antennas arranged on the same mount for initial catch-

ing and tracking of the rocket to effect safe and secure change over from acquisition to fine tracking.
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Blockdiagram of the medium range tracking radar.
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2.2
Antenna of the medium range
tracking radar.
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Precision Tracking Radar

—Requirements for Angle Tracking and Its Solution—

University of Tokyo Institute of Industrial Science

University of Tokyo Institute of Space and Aeronautical Science

Mitsubishi Electric Corp.,

Communication Equipment Works

Sigebumi SAITO - Joji HAMASAKI
Tamiya NOMURA

Masaru WATANABE - Yoshiaki ENDO - Koki NAKATSUKA
Hideo SHINOHARA - Kazuo MIYOSHI - Yoshiyuki OGATA

The precision tracking radar was the one built to form a part of programs for providing ground facilities in connection with the

launching of a satellite by means of type M rocket developed by the Institude of Space and Aeronautical Science, University of To-

kyo as the center of the activity. The chief object of it was to supply extremely precise data concerning the orbit of rocket and many

necessary data orbiting a satellite loaded in the last stage of rocket.

This radar has the following features that: (1) the accuracy of

angle measurement is 0.1 mil rms (1/10,000 radians), distance accuracy is so high as 5m rms, (2) a 1MW high power transmitter,

a 4m¢ high gain antenna and a parametric amplifier are equipped to assure excellent remote distance performance, (3) it can be used

for both a primary radar and a secondary one. Thus the performance is not only the highest in Japan but also on the world level.

Mitsubishi was in charge of constructing the antenna, a high frequency receiver and a servo.
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Block diagram of RF amplifier and down converter.
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Parametric amplifier.
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Angle error budget of antenna drive servo.
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Development of Satellite Antennas

Kamakura Works

Yoshihiro TAKEICHI

Herein is a discussion on technical problems of satellite antennas viewed from electrical performance and also a report on the

latest research and development concerning the problems. For examples, quoted in this paper are models of antennas for ionosphere

sounding and cosmic noise measurement, antennas for telemetry and command, monopole array type electronically despun antennas,

horn array type electronically despun antennas, mechanically despun antennas for navigation, and electrical models of shaped beam

mechanically despun antennas for domestic communication.
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2.1 EMFEARED rosT (TuszrUudERL)
Antennas of the ionospheric sounding satellite
(engineering model).
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Electronically despun antennas of radial line type
excited with monopole array.
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Electronically despun antenna of horn array type
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Experimental model of mechanically despun antenna
for the navigation satellite.
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Experimental model of mechanically despun antenna of shaped-
heam horn-reflector type for the domestic communication satellite,
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Narrow Band Transponders for Navigation Satellites

Electronic Navigation Laboratory, Ministry of Transport
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Koichi KIMURA - Kiyoshi ANDO

This article describes the outlines of engineering models of L band type narrow band transponders carried aboard satellites which,

by using users’ channels of navigation satellites, relay narrow band FM voice, distance measurement signals of position determination

and PCM data signals.

These are coherent transponders equipped with tracking filters by means of phase locked loops. The transponder has the following

performance of various items that the receiving frequency 1647.3 MHz, the transmitting frequency 1548.7 MHz, the overall noise figure

5.8dB, the transmitting power 2.2 W, the bandwidth 27 kHz, the carrier acquisition threshold —130dBm and the acquisition time 1 sec.
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High Performance Thyristor Commutation Method

Central Research Laboratory

and Its Application
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A high performance thyristor commutation method has been newly developed by Mitsubishi. Descriptions are made about its wor-

king principle, detailed operation analysis of inverter basic circuit using it, comparison with test results and several practical examples.

This commutation method employs a commutating current transformer for the operation so as to have magnetic coupling of a. load

current path and a capacitor discharge path, controlling the capacitor discharge current in response to the value of the load current.

Thus the device is able to control excess current and to utilize the charge of the capacitor at full rate. Because of this operation

the reverse bias time is prolonged a great deal compared with the conventional device. In another word, a necessary capacity value

needed for obtaining the same reverse bias time can be reduced to the fraction of the old value. This helps decrease the commutation

current and realizes the commutation of more than 2kHz that was practicably impossible.
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Waveforms of capacitor voltage and current.
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Exterior view of 1kHz 25kVA VVVF apparatus.
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Waveforms of inverter output voltage and current
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Research and Development of Pattern
Information Processing

Central Research Laboratory — Takayasu ITO - Takefumi NARIKAWA - Akira FUSAOKA

It is the welllnown fact that the research and development of the pattern information processing is a theme of study now in the
limelight at home and abroad, because it means the establishment of new computer utility technique. This problem, however, involves
multifarious phases which are hardly understood in full by public.

This article introduces the basic consideration on the research and development of the pattern information processing now under
way in the Mitsubishi Electric Corporation, Central Research Laboratory. It also includes the description of the outlines of our system

now being worked out.
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Computer network system for pattern information processing.
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Comparison between decision theoretic approach and
syntactic (linguistic) approach.
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Color information input
and pre-processing system
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1P L5 Rk PLEy—b I X UNEHE oL
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& 150 KAT (§&:K)
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BAEFALZE =7 B -2 20T 3 B3 180 5 T & 37
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B O HA EFRY 60 {4

B O
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Sn, Pb, Nb % ¥ o4E< Ti-Nb, Ti-Nb-Ta Z&a &4, Nby
Sn Dk 5 aEBERMLEY T RERCHHT S &, o ERIEHA
fo KA ZBESGEHEEH L VI,
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B2 EASGE I
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V-7 FHBE £-3 OAROIEREER
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(3) Yz7 £-2
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M THBKR Lo & FEEE, B oBESRCT & YUl 2—RK arp ek v, |
WM e-2 OFBCHEN R AT 5, LIM 0B GRBEIRGO b D IC, 7Lz -t %)
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