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Recent Diatone Stereo

Kériyama Works Yasushi SUWA

The Diatone stereo, the central product of Mitsubishi sound apparatus, has been making remarkable advancement year after year
having the Diatone speaker as the nucleus of its excellent performance. To cope with ever incresing severity of the tone qua]ity in the
market of late, the Company worked out with high level technique to enlarge the reproduction zone, to make up the sound field of
chamber and to reduce the distortion, contributing all to heightening the standard, These achievements help prove their merits true to
the name of Sound machines,

This article describes (1) sound system control, (2) Dron cone phase inverter, (3) Wireless microphone and (4) automatic turniable,

which are technical achievements unique to the Company. .
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2.3 SSC Jjic X 2 #5845 (DSS-2100)
Sound change with SSC system (DSS-2100).
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Sound change with tone control.
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Constructional diagram of Dron cone system.
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Change of frequency characteristics with Dron cone system.
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Recent Miter-Cutting and Folding Stereo Cabinet

Koriyama Works Shizuo IZUMI « Yoshihiro NOJI - Masami KOBAYASHI - Ryoichi KAWANA

Recently most cabinet makers began to build miter-cutting and folding cabinets for the sterco. The products thus manufactured are
featured by the accuracy in dimensions, good appearance in the finish and continuity of lines in the grain all contributing greatly to the
improvement of quality and productivity. The success in this new productive techniques owes the advent of vinyl chloride laminated
boards. These materials are so [exible and easy to bend that they can be made into desired shapes with the cabinets in numerous points
hard to work.

This article descriles the method of producing the vinyl chloride decorative laminated boards, their performance and quality.  The

method of building the cabinets of these boards is also explained in it.
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Performance and quality of vinyl chloride decoratic laminated hoard.
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The Latest Diatone Turntable

Tomio SANPEI - Kooichi OBATA - Michio NISHIDA - Yoshiyuki YUUKI

Study on the sound reproduction system has been steadily going on recently, the fruit being made the best use of in the products.

Among them the disk playback system has made remarkable development and its entrance, the turntable, has made a great stride based

on unique technique made public in succession. Under the circumstances, Mitsubishi has introduced to the market the following new

manufactures.
(1) Turntable with twin idler

(2) Turntable with double floated motor

These Diatone turntables are now much talked about in the circles.

also introduces the products to the dilettanti.

(3) Solid state phono cartridge

(4) Phono cartridge with optical semiconductors

This article describes the novel technique relative to them and
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Technical Problems on Stereo Amplifiers
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Yuzuru AZUMA

Stereos have been on the high road of diffusion. This trend is particularly remarkable recently. With the change of the times the

stereo has been turning in its construction from the tube system to the transistor system and further (o the integrated circuit type. At

the same time, the performance of the apparatus has made much

h headway. On the other hand the purchasers have come to demand

various points to raise the level of quality such a character as High Fidelity. Also as the radio waves in use by broadcast stations chan-

ging to multifarious types, many problems are arising. This article deals with a number of points covering concerning the stereo ampl-

ifier such as distorsion, S/N ratio and selectivity.
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Diatone Loudspeaker System
Munehisa SUGIMOTO - Kiyoshi SUGAHARA

Recently the Diatone loudspeaker system has extended its field of application from the professional use in the past to various spheres

with might and main. A good number of new models have been put on the market of them. Above all, these drawing attention of

the circles are AS series of high quality monitoring loudspeaker system which is the center of professional units, Imperial series produced

for exporting to the Marantz Co. and also DS series built as Hi-Fi- component loudspeaker system.

This article describes the technical achievement made on them, giving the elucidation on the principal products.
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2.1 AS-3001 BRI €826 -h-v254
Type AS-3001 broadcast monitor speaker system.
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Specification of type AS-3001.
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Outline dimensions of type AS-3001.
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Block diagram of type AS-3001.
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Output sound pressure frequency characteristics
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Distortion factor frequency characteristics
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Specification of speaker system for export.
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Imperial type 11 speaker system.
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Imperial type III speaker system.
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PE 2E-h-v276 CTRAHMTI Ao-7o7 BB &Y BH) 77
OEILHFEZT IR D, ¥k, F1Fzooloy 2EEL
B, AB-h-ua3s OREREFCELFTELL, Ao- CRBR
Pt C & EE L, X bICHRIE L0 : LCIEHEE D OBO L
eatETl, BMEN 5 2C-h-v27s HEDHHBE LA O FH
BEEALETTADbIUAVWEINTR, BEROEY 2E-h-v276 BH
BRED L WHHIRE SR BTH ) IERICAFNICE b 5\,

Lich o T, BERISHOEARNAZBECRAVIY hdb bT
AT b ARG RO FA b b EBABEC K S,

(4) FHOFHCO>VWTR

A Hi-Fi vags G ESEHEERZ AN T230THY, ERTA
EREIEENLDDOTH 5T 417 b—o HTT 2 D #9uFRY2
- ZHEBLLTEDLDEZINTNE, LoL, Tk, HireT3
HHOE N, OO ECREIC LY, REOSECHT 5If
HOMHFRES DL HPETH 5, 33k, Hi-Fiozzs RNEfLL,
HEDOMBER T LN IEAMNMEE, ok nEELEHE R
TV THAH IR, RALMDETEEL DT NEA LS
D—=D2THH 5,

(5) MEBEEE WS M bBET S L

EBIH 2E-h-v256, BEH 20-h-225706 TR~ R GE
WG TN TE D ab—h-— ORI S HEAD RO B T
INTHREINT VD, LL, —UFECENTE~LOFEW
MPHFNE & A Y 7% K ab—h— DEFEEIT S — TRV, TTiIE~
LOHERHEC D TREBORAN ST 28 (b alF
g (9) B E), FIU ab—h-2a56 TH - ThH ~LOFEe,
FOREIC X - THBICHICET S HRIERCRAZ L WS T &R
I T3, ¥FARBHIICK > THERD L RE(ET 3
VS DEHMDOHEETH B,

D, RBOHEY 5 2 CHERBEIIL &% 5 BRERET
53D ILLE/AECCLTHS 5,

4.2 BEHBIRE—H~VRFA

4.2.1 FHWRE—~H~

WCAREERIE DT EA b 28 -h-22576 2 MEET B BHKCDH 5,
BUERTE TR/DBD 26-h-v25s BT REREDDORHE H —
icrmbn g, H-FiFAe2ERHT 2B CHIERTEOKE 100
0=Pp— Z{HFAT 5 ORYEET B o748, AEH Acoustic-Research
HDOVWbW S Fa-azqotaovsy HFRIC X 3 Hi-Fi 28-h-v25
& DINBAEDRBILLE, Foovznr BE BN/ NEEEE 26-h
~Y25L BERE Y D0 B,

D Juovzl2917 % E LI Felret HRZ/HEL, FL
7o b DM LHEOFIE 28-h-2a5s THY, BN 5L B /b
ALDEERICIMA T, 1u7Y75F 1y LOBEM AR TERE S MET 2
HEHTH 5,

COXSICHBAKE D < BHE 2T 2D TEDOHBIEIAL,
—REREDEHEH A e LCHEHTE 200 B 5 A, BIHEES &
- BRED BGM L LTh 28-h-va76 BB LI D F
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BHICEMEE SR Vv £ 0 |, BERTIHCMD AL THME HE 3
I, GEgD 2—h-v276 KARVWEE 2R > Tn 3,

B DS-11S9, DS-12S9% (8% 8em) £ L UF DS-15 1 S (4
¥ 5cem) ARBEX N T B, HEEMIC T TR ERT 2 9z
HRT, a-h-12ob FZHE TOHM & RRE b L 2-0 8
ZRALTN S,

BEEE SR LD HEC LY 28-h-va5s ZHIB(LT S TF%E
ZEDTNEDT, 4K I bV -%5, #HIE ab-h-vass G
ELTWTHAS5,

4.2.2 BEBEEBEFEIRE-HA~-YRTA

FEHRTHRM GG, HE LOBEERCNL CLd A8 - B
R bOR LR ARKICENTND,

AE-N-225L6 B D2 EHH C ADHICES FTORM E — 2
DEBEREELONE P, T OEERROFHICHENET 2~ DHH
R XYV B E N ZERRKESEHEINDIOE NI ETY R,
Hi-Fi Fl% 34 3BT C c oFEY SiiKcE %, ~Piclds
BB o ARE 2T A ENREE LW, L LaXNbERKT
Feo ks AMERES L B AMmCEich s L Bbis. L
R oT, cOkSREBEEAAVEGIC, XYEKO H-Fi{Lz
HEBICE, R OGrOFIER THERCIES hE A b4 <, 3tuy
S GDHRER & LT E N S524w000bo-1L T EAEE &
DYS HABRCESFIHEN TN D,

PEdX b E 2E-h- ERCHER, EEH 2E-1-1Z0F D L
A JHED J TR —ENICE T bh T2, ch
FEALCRBEE, COREREHSE 1ot ODFRTFEWLEICL
THGHIE T AHEC L7z D8 DS-35C C¢H 5,

SSC (Sound-System-Control) & Frt 5 ¢ R AR o 6]
DM 4.2 DT LT, HABEEH ab-h- D L & XD
WD soad-A- 2Z{LT 5 T & X h, 30~20,000Hz D FA: %
30~400, 400~1,500, 1,500~4,000, 4,000~8,000, 8,000~ 20,000
D5WIRICHT T, ZOEDBEOD LA % 5 FEHED 25097 (-6,
=3, 0, 3, 6dB) THLEK LA DD TH S, (@4 3%

T AL i & N 7 $EHEN 7 BRI B T A /A, &
Lot B3NTC 20dB & LAk ¥, BEOREKCAS XSFEIH
T3, —fED~CTREDFHFECGDbETHE Ly D A5y
2 ®IR o TCOFTRHECTKEAB T 2 Eh b MBFL T3
TENRTRETH B,

4.1 DS-35C ¥ ab-h-vass
Type DS-35C speaker system.
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4.3 DS v U —-xXDHEE

=
Y RSIEE RIS ISR OEAIL <, % -
D7ced DS uy—F 1l DS-11S i DS-35C KL 9 JFi% + % 2
Z, —HIHTE LCn s BTS vy OBGE S INZ 5 & 12 KHE
BB, COMIEHEREA 1 ICHET,
4.4 SHEOMES
4.4.1 XE—ﬁ—?X?A@v}LJ——?—v*JL{t )
B 28-h-1Zw b THOEFEEE nA-T 22 3T LA K
> a B e . o ALz e :\
ARG Wiz, BIfED 28—h— SERIT FH % 2 $ 2 01%
X4
DR LT, FHRICHIH D 7\5—13—1:-9 PEREHLTY S, -
D AC~h—1Tw b VJir'x{?@’JﬁXk LT, 2139z FkE X
G M3 7 e HEBS 5, HIEHRE aAC-n-1"w b KEBESE A
0-77 DL fr@éf%ﬂJera b, Wil ar-n- 7 =
DANEHZ—2T, FEFHCHH 2w bo—o Z L T B 72 0 K “\
CAMETS 5o TICHK LEBEE fo-7u7 LETCHE 20 b9-2 i
Ko TEFEHHL TS 20, HEEMO RAo-7uF LB % .
¥
; —
=
<
N
A
=
x4
N
%
=
A
Brpi oD 5 D W4T L D B O TS D LAy %
Jvbn-p 3%
® 4.2 DC-35C I o H % ¥ K 4.3 DS-35C g @ M 1 % JE A w85 o
Cireuit diagram of type DS-35C. Output sound pressure frequency clmr‘\cten.sllcs of type DS-35C.
= 4.1 i At-h-vazs BIELER Specification of speaker sysiem on sale.
% [ % ; DS-118 ] DS-128 DS-158 t DS-21C DS-2B DS-31C DS-33 B DS-34B i DS-35C 25308 D
4 2% .4 20 .4 2% 4 714 29 .4 ¥ o 34 3y A 39 4 2.4
P EN ' T Ve | Fud Yo 2924 Tel Vel | Tl var )
HE g w4t g HE # > % 5% R g < L7 i & B
[ ¢ S N oW 20W W 25W 20 W 4OW 30W 4OW 50W 20W
DA v E =g YR 160 80 80 160 8o 80 80 80 80 8N
L ""5(15%'2)& HOR | 40-20,000 | 40~20,000 60~20,000 | 30~20,000 | 50~18,000 | 30~20,000 | 45~20,000 | 40~20,000 | 30~20,000 | 50~15,000
7w *“(}fz;”di’i& 2,000 2,000 2,000 2,000 2,000 2,000 700, 6,000 | 700, 6,000 800, 6,000 1,500
i "’( g‘é)" i 98 100 9 101 99 104 99 99 97 102
PW-3012
& % A | PW-1607 Jp PW-1607 % 2fd, PW-1615J¢ | PW-2015 6 | PW-2015B | (30cm) | PW-3016J5 | PW-3017 )8 | PW-3018J8 | PW-125C B
i A E ~ - {16 cm) (16cm) (16cm) (20 em) {20 em) PW-2015 1B {30cm) (30 cm) {30 cm) {30 cm)
{20 cm)
% - - _ _ _ _ PM-10157% | PM-10167% [PM-10167% 2 @ _
A E —H - (10¢cm) (10cm) (10cm)
“Wo% M | TW-2BE TW-23BE 28 TW-22A7 | TW-501478 | TW-5014B |TW-237% 2 il TW-5016 % | TW-5016 7% |TW-5016 J% 2 B TW-25C &
R (5¢cm) (5cm) {5cm) (5cm) {(5cm) {5 cm) (5cm) (5em) (5cm) (5cm)
. 3 uF 3uF , 4 uF 4 uF 6 uF 12dB/oct
AR , ,
) A RIS NP =v 5y NP avF 4 12dBjoct NP 2v 5y #NP avFr+INPavFvy 12dBjoct 12dB/oct ERaEIE 12dBJoct
2 N
b 6 x;f;x;q% SREMY | RREWT | eaRE | GERED | GAREE | wesEb | mewr | GewBP | wssB | HEe
i (1 Py
(cm) 35X 45~8 51X 66%x8 47.5%47.5% 5.4 | 35X55%29.5 | 34X 56X28.5 | 58X B6X3T | 42X 69%X28.5 | 42X69X28.5 46X 85x37 65X 88x44
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D, AE-h— WEANKE D EH L R VIR BER L 25, LrL,
CDﬁ‘-&“C“ o3 /\O—T-ﬁ HIB & 28 —-h—17w b O B B o-F
ZHRTHEREZET 5 BTRE 0T, EEREAEFCED, %

DENMICHREFACT B Ao— OECHEHICHFAFXTH 5,

Lo LBURTHE LT LD cOFADRFRICHAE N TE Wi
2E=h— [HBD dwbo—g TEED 28-h—1Tw b IKHIE L 2 EEE
BEL, 28-h-v276 AN & W5 BAR S ab-h-vass DELRE
B CREORE 2T 2 LHAWEETH » s, 20K TR 3%

(2%, F/ld4s) OANBCMEL bNBEER, AL b af-n
— OO F BB I N TCIES W T2 lARD b, HH
IS 153 % DERE 2 R wORBIRTDH 5,

A7 2T Feoin TTRE ST 5 ﬂr‘i AE-H—2ATs I H
IE L7 5305114 PRIMICERE il Bl ABTHD 5
L, ¥k serns«A14 B X Ao-7o7 %%’ﬁ«“‘fil\hfi F-FAxy
276 WG FHICHBEL T CLPEE L &L TR D,

4. 4.2 TEFFM

AB~h-v2Fs QWL Avve € X o THESL X h, BIETYH 2b-
h— EFDO IR C DEFER KR T B,

Ui L, HITIRE RN - IR - O3 D - i &%
BrRDIERLEL LNEZBOR, KBHRPLIICE>TnD
Chphbbd, [EELE SR WERHE E O AN AR B R
INTnhin,

DTz, 2E-h-vazs DEERER JUES T 5 ME—DFEE, AR
DREREIC X 3 LHMARFHETH b MW EHTH-C, Tzhbd

RV, EREMWICHHEECEKBINTAVWRRTS 5,

BITE, AN RS EFHNO B ROWERENE 1~h— THT b
TED, Wk, FHOSRAELAC A>T b, B
BEE L PEDT 3 r08~ OERNAMEEARRLE N TN T
H55,
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5. ¢ 9 U

A

Ll E, 1t h—u 2= O [HDL Y | IKDWTELFE, T

ENO ML b HROE - 72 G DWW Tl e

WFRIC LTS, bhbhiEc 5 Lk ab-n- OFFHCIEAIRT
PED 3 2 1CT o7 [0 V] 2fTh\, ERET, FHEOE
AE-P-2ATs BT B C AR TH D, SROMEERELD L
%, AW A RS ITOREETIE OMER ﬁ?ﬂb‘ﬁb il h&®
AE—h— THICED A AT A bR e HoTnd,

AT REDDIEH>T, WHND L THREWAEZE W NHK %
WIDRSERT, 7 b UhC NHK % toa— Mz g0 nichik, =
iR ﬁ'ﬁ‘)ﬁ:f D DT D7 R BT %o

& £ X W

(1) i, TN, LA, @& 29z1 HEE 28-n- ORE
NHK%%ﬁm%%27% (73 31-8)

(2) Fefd, BEA, MERE: BRI 2 9zqaE-h- KEOHEN
TEETEEH 30 N9, (AR 31)

(3) WA, METE, #ff: 2S-208 BH A 2or ab-h- B,
ZEERHEB 36 No 2, (WE 37)

(4) il ERIEE AT 2b-h—, HokEil, (3 32-1)

(5) (lizk, T :20cm, 5cm EETH £ia-2E-h- OFE &M
g, NHK HffiFse 70, (18 37)

(6) il AMoprat—h—, BAHREHIHS

(7) 1 : T=8-L—06, FOLBIREERRT], (F 42-11)

(8) HAHEEHL : BTS-6181 Mema—at—h—) HOEHHT

(9) KM : REEORAGHLEOE LT L X OFHURENCOV
T, G 145

e o P A A e N o o 5
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Mitsubishi Tape Recorders
Makoto ITO

Koriyama Works

Tape recorders and tapes have made marked improvement in their performance and their demands are increasing day after day.

To cope with the situation, Mitsubishi has moved their manufacturing plant to Koriyama factory and three years have elapsed.

these years the market in this country has undergone a great change.

During

Compact cassettes and stereo tape deck have been particularly

prevalent. Herein are elucidated type DT-1000 units, the representative of open reel tape decks, and type T-630 cassette tape recorders

passed the SEMKO standard and other european standard last year for export. Also their new products are introduced.

WED $-FL0-4 & 5.7 L& DICHEERM 18D LS 22D
YEBEHEE L, R8O 227 Offclibhci i 5
~FFoF A 2FL4 WE, Jul-dob FEOWKE & D IC—rAMR~
TEPIERLCE, T245% e bR b DLELD,
GEBEHMO 53008 BYEHEL, A-Toy-1 XpEo3he LT
btz BB TH LA, HhE CEMELLE LD
gt At KD Fot B - FEPHECBFRLTHLpo L
E2 b,

JVAIE hEw b & 57 & 2D v AL HD F—a BT »
IR ARELCH Y, FRBFEHICEE D CTE D OT—RDOWE
- AT D BTl 5-3La-4 DENER DI D > T LE o7,
ZEDOWERRE L & & HICHTRD 535w O HEHIL, X bic
Bk A~Ju) -1 BB TR BD suf-gsf R ET S htyk
BR-TRDHAEZ LTS, SHOTEMBRICESR vy & LT
FELREHAY R BT CHD 5,

F-JLa-4 KL TR a-h—- & b iIc 2 0udikiEicd b, H
ARARHIURESF NI [T 2 L v o ZEGHICA Y DB D, ik
L AR EDHE Lt TH D,

2. ZEZEF 75 #F DT-1000

EBEEHLEREIL, UHEroMl -2 HE 5-FFut O
B % BB BARRGET L AkBiX, THEF - FETRME K HT b
TRV ECTWwD, RIBICEESE L DRERYBEALTRERED

2.1 DT-1000 ¢ 5—J5u%
Type DT-1000 tape deck.

* TRLLIBYEDT

LALIDEFRDOLENTHD,

(1) Farw+edzzy H:  L2FV225090TRE-8 {sL*‘Jﬂ@ N

FFS1F 2 2E-F T2 WD Doqiliq—1 & I\ 5T R X 2
53 LT FUER R RIFR L LB 3 2 & DL, 99 3548 794&‘
KEINTn3B,

(2)  THEWE A~ A=z FE s ZEATRI & b iciRag e
551 LB, 57 OWYT A~ A-2 BAGETH BDT 1oL
2 BT E D,

(3) EuvFo->542 KA

(4) Aol Ju—+ 8

(5) #HbsE ru7 Bk

2% 25wa BHET S C LIk, HEH 09 2502 L o TJHBHE
EME ST B LT, '59\4\‘”' BRI D RS S MEOCIRA L S

Fe o THEIND, 99 250 IKEHT 5 O3 2, HYWHH
DIEEIOT & LKL, THOEBIE 5-FLa-4 QT
ARETS 5, AL Fazl $vT2z0 HRUC K D 2 D 2511~
v & EBEOB DG ENCHNE X, D51kt R EHINTS & &)
WKHTET D 7uA5u2 AL 0.1 9% Wrms & \» SV {HICI®D T

F—PAMuS HX

o @

® 6 © © @ ®

DE—KT~V— @F+T2Er# @CvFu~3 @A S
& @EETMSEEE  @ME~yF ®@J~a4d  @PLAY £z
@FF %> @PEW #%>» @STOP %4> @REC #x» @k~

E @ERASA L GEEVM-LL BTL—%
2.2 DT-1000 78 4hzAs FE K
Plan of type DT-1000 mechanism.
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Wwa, ARG tok DEBIC LD 99 7502 2ITL 2
HEcss,

AREEG P e b I 5T BT AW IR, W
GB) towosd T2 22270 K580 KLY YA-2 BIFETH B, 'J/’\’—x
DHHE, Fazu teI2z0 HRCEY EuoFo-5 DY TR L EHE
VLN IREDFTRoTEY, T-a WEXD Y -2 HRE L &~
ARALFCLY R, T MEOT LAY EEbHTT TR
Do

2D CoFo—s HEDHOUNOEIE vLIIF KK Y R & &
TWoWx, WEPCEREE -2 & T2 d-trul Bz L ¥
CRALT Euso-3 BTN, FoFo-3 © 3o e~ T 2EEET
LR RV E7 Aol Ju—F OFANC LD 57 DFIREAD bA
T 57 BN DONKEE 77 OFH, IO FEHICHBELTW3S,

EED 7T WO AR, JEER S, SN hoR E
Fe L L dICE DI HIEEIR O MO A O ERIC BBE LSS A
LR - T 2, SHEINIC 5 W T EcRliND & 2 5
ICHEREHOERD Y, BIRE 5-73 OWAEE I bAADT &R
I L2 BEFHEIC Y > THEDOHEENRED » ThAnE v S T LR
VECH D, WD 707 BEFH 7ot 2 LTd WAz 70F L LTH
FRITE OF HRIT 01 BT, ADMaTd HIHINETE Tihs R
AR E DI psor RMEET, & 25-0 i tsudina ST AR

3 OB R LD NF 2L, HMAEMIE 1202 2407 &
Ll cldd bbh A B0 E oo RE BBy bhd,

Pl €70 X fay WTH 228, Loso-5 2B vLIIF D)
VL LT\ % e DR 23 %  IREIT IR D T
5, 77 DT EFT LA F LT +vT250, EuFo-3,
A b2bwA D UA~, F=bUA-2 D tovud BEEGHERT ST AwFhA
- AIKIE LT3,

AREDMAEETRD L B D TH D
ES  AC 100V, 50 ¥ 71k 60 Hz, 58 W

PE-R )

- 1

FTJ 19 cm/s, 9.5 cm/s
Lt
= =
= B
R
e 0 ca — S
® 3=
2 e e
—10
50 © 100 200 520 1k 2k Sk 10k 20k
B iR ¥ (Hz)

® 2.3 DT-1000 &5 A: B At

Type DT-1000 recording and reproducing

frequency characteristics.
=
=
= B
H SR
= N
feas)
s

B e
50 100 200 500 1k 2k Gk 10k

g (i)

2. 4 DT-1000 T35 A A e
Type- DT-1000 recording and reproducing
frequency characteristics.
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F3wo K 4 p5y0 ¢ 2Fu20L » 2FUR

A1 MIC 0.3 mV 22kQ
AUX 0.1V 150kQ
DIN 30 mV 68kQ
ouT 0775V 4.7kQ

Aoy Fif-o JHHE

JEIE Bt 19 cm/s, 50~15000 Hz+ 2 dB
SN It 52dB L I-
HEE R 65dB LI -
79 IS5 19cm/s, 0.1 % Wrms
9.5 cm/s, 0.14 95 Wrms
bAS IS B O 400 mm
HoX 170 mm
BOfT 340 mm
ek ED B #9109 kg

W rsvoaz 18 44, s1A—F 9 fil

3. F-7F v TR SEN

3.1 DT-1100 5 —F5F v %

F-FFwF QWAL & Y ICFHHOELE MR e Lz
bR AEORTCE o ey WL WA ED MR D
DT-1000 JEE%G % bV, T-2 & t25U32 porotz L R
LSS ICTRIBED I51fi1—1 2B L 99 2592 DEEEE D,
77 MR IO B 5 DT-1000 30 73 —A % FH LHEE L
TWnb, TDfhAsF, E-2 2 LHE ‘22,‘:15“' I fiy DT-1000 9 &
JET R ML, VRO E, Foa-Y-t2 DRLER - TS
HBREDUEAEIRRRD L ) TH D,

IR - HME N AC 100V, 50 % 71X 60 Hz, 50 W

F—J W 19cm/s, 9.5cm/s Pz 2 28-F
AHIsT MIC 0.3 mV

AUX 01V

DIN 30 mV

OouT 0775V

SR B 19cm/s Fitls  50~15000 Hz+ 2 dB
I IS A 19 cmy/s 0.12 9 Wrms
9.5 cm/s 0.18 95 Wrms
SN [, 52dB LJ -
e 65dB L I '
HH rsvvas 18 {i, A14-F 8 {H
gk 400 % 190 x 340 mm

3.1 DT-1100 g 5—3Fw*
Type DT-1100 tape deck.
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3.2 DT-A000 % hipw psot
Tape DT-4000 cassette
deck.

IEMHE A #4910 ke

3.2 DT-4000% htv b FoF

AT hEw b &, f-adL F-Fra—4 KEVW TR T TIIAHR
L, WS 25074 & LCHIAIEN 8 15wy b wT ICILNE
FECHEBICERETE 5 25 EH S » VRO RI N Z v, 4
K35 DT-4000 B htw b DUAEL WAEZIR Y T1& 2 5 L&
BT HEREATED Fuk TH D, htw b i d-Foy—p I LS 77
A U4 THY, 979 25w @ﬂﬁiﬂ%}%a&goAufiA
T 2518 A—1L & 798— 08— L2FVVR vu2012E-2 1K L D <
BRE) U BRI LTI L Cwn B

77 HIC DT SN WA LD BT oz 1T hwba7 &
ML, #AEERTEEIRE EDEEO NF 2L T 5, A
N O BEER OB E 707 O -2 J REDITRIDO A
THEHN, TREFHEHOOELE T AT L Y S HEEH
O DT, ARICHETHE Awlf ORZOE L 707 TO -0
AT > Thnd T, ¥h CHERTHTH 5. KA

DA MW1m@aﬂbf@g

TEH - TR AC 100V, 50 % {1 60 Hz, 20 W
T R 4.8 cm/s
Fowz AL 4 1392+ 2FeF0 - ZFUA
AN a1 MIC 0.3 mV

AUX 01V

DIN 30mV

ouT 05V
TR T2z 50~10,000 Hz4- 2 dB
SN It 45dB L -
oY IR 0.14 9 Wrms LIF
FoIR2 17 fdl, 4141 124
MBSk 290 % 220 x 86 mm
TEBRE L 42 kg

4. HEy b F—-FLa-F

NEw b F-FL0-4 3 FOPELL LR L w525, T-630923
P F ey LD MRS E L T CHEINIC TR T E &, FHC 1968
ARICIERD LA BRI B4 LT 213 C e 5o JLRRO L BUR B
RO LD AL <, Wil - BITHFHO K200 BTH DD
], —EEIRED X5 72 B ORI T 5 LD 29~
F X ERT B0, 2.0 Class 1T O 3k 0 8 % 21 #6850
FEIE 48 BRI DI E‘x\'ﬁ’f“fﬁm 4000V L2 2 D TH b, F
WIS T NC 2 EER R L, EEATRO 2 KRN -

e

=2 s-JLa-4 - Gk

4.1 T-630 WLE T 5-Jva-4
Type T-630 tape recorder

to be exported for Europe.

WV E DOAMEA 7R 2> - 273

4,2 T-660 5-Jua-4
Type T-660 tape
recorder.

4.3 T-100 B hiw bs~JLo—4
Type T-100 cassette tape recorder

P BEHAENT WD, B ooz PHOINTIFERED R
PR 7 RIS & A o 72 5, T oD B ARICEE T 542 E iﬂ%hi’r
WU MR bR 3 - o A3 T-630 RN - TELTHH 7-Ju
9-4 & LThAED LILEERIC S LR tol TH 5.

T-630 9 & 08 T-660 A S 575, i d HELTIEIIEC
ﬁh’v’%?' HTECH D, BUMHT O wut REHEH20V ICTL L L
3 AT DIN 0302 € - T3

£ 0wz IC © M5101 % %/NE htw b -JLa-4 T-100 9%
D D FS -4 CREHECICTE L, —HAERD 1C [ &
hewt & i&éi?c“%‘iﬁlﬁf’%of, YD 7T a4 & Ll LTl
, T-100 T &/ NI B CE fifs TR
ZLDCTH B, KEXFLEHLFEC-CEARLZ 43 mm T EITEA
BCT20g TH LI LIFHFRE->THES LR 2.

AHEDBETITRIE 2 ROy Kb 7 CH R D B O 3@ v ahzis
P L, 2{20E-2 X VBRI LT 2, $RVRE AR O W 1 Fk
VEDE AT & DEE L Fwia Twva D uayF BXTH Y, #Hel
FEE L R D AR TR EER ) BER LACE S, Bkl
WA AEANDEil Auy BRE &Y, HFEY Ni-CdE b Ay
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Audio Systems of Sound Facilities

Tamon SAEKI - Hideo SUZUKI + Norihiko KAMEYAMA

With the development of electronics the latest sound facilities have come to require diversified performance of the audio system and

an effective method of reproduction. Also the listeners have improved their understanding for sound so much that they demand very

high tone quality in the reproduced sound. Above all the exit of the sound, the loud speaker system, is assigned to play a especially

important part and its performance governs the reproductive effect of the audio system.

Mitsubishi has made a great achievement even in the field of the audio system working up a good number of speaker systems, which

are now in wide use.

This article deals with technical results obtained by the Company with proscenium loud-speakers column loud-speakers of many

purposes and public address loud-speakers having specific features together with their principal products.
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Exterior view of type DS-15S speaker.
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Construction of type PW-1615 speaker.
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UDC 621. 396.97 : 621.396. 61 : 621. 382. 323
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Mitsubishi IC Radios

Toshikiyo TAKAHASHI » Mitsugu FUKUI « Tadao INOUE

Not only in the case of such sound apparatus as radios and stereos, but generally in turning the circuit to IC it is essential to decide

in the stage of planning whether or not to have semiconductor IC, mixed IC, all IC or partial IC. At present, however, there is on

definite policy in this respect. Herein are discussed, in reference to type ICX-001 AM one band radio and type FIC-101 FM/AM two

bands radio developed by the Company, the fundamental design concept, features of the radios, technical problems and reliability. These

radios are applications of semiconductor IC, but they are equally or more effectual in the point of the cost than those of being constructed

with individual parts, though there still remain several points to need solution.
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Absolute maximum rating of type MX-004.
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Recent Trend of Car Radios

Yasuo IWAMOTO + Osamu OKUMURA - Atsushi MASUYAMA

As the automobile industry thrives, the production of car radios increases year after year. At present, those of medium wave single

band are the main line of manufactures, but FM band units are expected to be extensively produced in future.

As car radios, those satisfying the primary performance are now designed and produced.

with regard to their secondary performance, shapes, safety and prices.

However, further efforts are necessary

This article introduces the recent trend of the market with car radios and the tendency of technical progress in reference to the

products of the Company.
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4.1 AR-680 1% h—>34 4.2 CR-500JZ h—334

Car radio model AR-680. Car radio model CR-500.

K 4.3 AR-615S5G-Bif h—s4 X 4.4 AR-620EV I h—=34
Car radio model AR-615SG-B. Car redio model AR-6G20EV.

X 4.5 AR-18309% h-3% 4.6 AT-60507ZFM 5o 8—4
Car radio model AR-1830. FM converter model AT-6050.

E 4.7 AR-1526 iz FM 2514 h—353+4
FM stereo. car radio model AR-1526.
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The Latest Trend of Car Stereos

Kyoto Works Tsuneo FUJITA - Masami OBATA

Outstanding is the increase of the demand for car stereos in the past year. At present the eight track car stereo of Lear Jet type is

in the main line of the production. In addition, those combined units of AM radio or FM radio are now on the threshold of prevalence.

On the other hand, cassette car stereos making use of the cassette type popular in general housholds are coming in the market nowadays.

It is then a matter of great interest to foresee which will dominatd in the future : the former or the latter?

As for the performance the tone quality poses problems especially. However, much more efforts have to be paid on the secondary

performance, shapes, safety and prices similar to the case of the car radio.

This article describes the movement in the market and technical trend in reference to the introduction of the company’s products.
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Comparison with Lear Jet type and phillips cassette type.
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Dynamic range of musical instrument.
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Frequency band width of musical instrument.
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Sound level of car room (at driver seat).
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Acceleration ratio of instrument panel.
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Acceleration ratio vs. wow & flutter.
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Specification of Mitsubishi car stereo.
® # ATP-475 ATP-490 ATP-410 ATP-8000 | ATP-475D: ATP-4000 ATP-4213
® « I Yo bR VY Uy bR P Y. os bR PIESDIPEE DES SRS N FER N F oy bR
fuz:esii] AM 5 YA NE FM 7 < i 2R WA FHERM AM 7 ¥ Wil
):ed 1 DPTHR A REA X FHEREEHA 2K 2 ) TR % 2 Y TH, EEX 2hTFHFR A EBRAZRK
2V 12V [AY 7v 24V 2V 12V
i
7 -= OFr—~= ST —= ST —= [ShE [ShAES ST~ =
T B 65HX 180 Wx 180D 51H(68) X 162W % 180D] 70 HX 180 WX 180D 65 HX186 Wx 180D | 65 Hx 180 Wx 180D | 70 HX 180 Wx 165D [ 2 HX180Wx165D
i
i ' 2.5kg 2.6 kg 2.7 kg | 2.5 kg 2.5kg 2.0kg 2.4kg
KT w7, W !
Fadr) €~ b % A R
FrFad v I — =) A-afE, ,
#, 27 Fd=z=avi SO FFRIY ba— A, v FF LU
A, SYFFRavE | SYFFzayia—
L B jvo-nhX, 774 =T AR ~ =T A TR N, FaudrdvEY W, A— bVt fd
ge—n, FreFA)E A, TLN— )l
Fa=2 VI, F o s Frus—bhest
— IR, T4 vF | bRy T v rAR
Fod v Py 2 E €y T4 v IHK
Ay
o : -
v 127 ; 157 9% A 125 14H 20 77
- ! |

3.5 ATP-475 ¢ h-25L4 (2D T
Model ATP-475 (Underdash inst. -Lear Jet type).

® 3.6 ATP-490 7% n-25L4 (HLAZI)
Model ATP-490 (Indash Inst. -Lear Jet type).

[ 3.7 ATP-410 I n-z507 (HEARR)

Model ATP-410 (Indash Inst. -Lear Jet type).
iczsfa U, JEHEE E iR L CHIC—EK A5 X 5 &b ORFEML
ERELHTwE, WFNLBFE 2 BREDHTEHERICE - T
AWK, SEHFREFSHRKINDE O L THlEN5,

[EHER DL TH 2UTE D, B DL VHPHICL
b HF AwLaan BERE o T3 A, chd SHESTOIE
FABLRAGRRE - B - 540 - 22 b D AR ETHIR XS,

A P IEDWTIE 4% Tl R AR pED L & BEfmeE LT
DD F_LICHIBERN TR, T bIEHRD n-2701 H
ELTRBRARENT b b B - MUA D Z LTl & T
NARCIKA b3 X 5 U EBRPHD bR Tw3,

N-2FUA DEGEOWIE - BER - /NG

= 3.8

ATP-4000 ¢ h-25L4 (29

FHR)

Model ATP-4000 (Underdash Inst. -phillips cassette).

® 3.9 ATP-42139¢ h-z5L4 (HEAHRIO)
Model ATP-4213 (Indash Inst. -phillips cassette)
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HBHPB AL DRTE
TR AR DAL D 14,
X EREDETME 7 E D T,

B 3.10 SB-6F I§ 2t—h-—
Model SB-6F speaker.
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Specification of Mitsubishi speaker for car stereo.

' 1 [ [
2 % SB-3B4 SB-4F 4 SB-6F 6 SB-3B4 SD-3B4
R oo ; e : e o oA W
i ft L i % 7l % W§om B ISR
% x| Tz ABSHIR) X Z] % " % P RIE NS
il 1 650 g 750 g 750 g 400 g 300 g
138 b4 ~ b 115 Hx 145 W X150 D 145 H® 170 WX 170D (7 I 100 H X175 W X167 D 140 Wx 140D
ju & 13cem AT 16cm B T6cm ALIB 13cm #IE 13cm AT
A
A VE—-F vz 40 40 160 4Q 40
E - i
AT GEEIRK) 5.5W[I7W 55WIW % 5.5W[1 W 55WiITW 5.5 W7 W
1
Aok RO Ffo~10,000 Fo~10,000 Ffo~10,000 Fa~10,000 Fo~10,000
7
fo 130 Hz 100 Hz 100 Hz 130 Hz 130 Hz

N3 FFROBANMYBFIC OV C, REIICE LD THEDT, NF
R FHRNC TR > T LE w7, ZHEFNREKOWTHE, £ 0K
BEN LN F-2 BIAEL, 4D n-270F SRO T LICOW

, HEWMBEREETH S, ki l, 28-h- 2EDL tot
fD/‘fr‘fD{qu LonTh, HENOEEME &0 B EMOUH L
Edic, (LApRORHED s 2, X biciEn L oBERI b

& 3.11 SB-3B B 2f-f-

Model SB-3B speaker. o T L, (2)ARFCER 510 OBREE(LE € O/NEIL,
(3)HE, O RMAEE &0 R EEom 1, (4)F6Ebe A
to b KBGO EEIOBEE L LT3, & 3.2 IC{VFEHR FEREM I X B aabdde A Y, Keciffand L cH5TH B,
DRI & PN T 5, —J7, TNHEDEREDIE LT, HEE~OWD T2 &% 278
¥, 2E-N- KOV TYH, FNFNOEBICHA LAY DR DRETHREAFETH S, TOEDIIL, 4% bicHiZEio
HELTWHOT, 3.3 {CFENAE D DD 21T 5, Vo 4 DI —BREEAUIEIND,
4 & F v % % X @
ASLTH =251 OHEBIEEHEREE LN, IUETHX (1) Sl Mcteil, FeRd No. 11, 20 - 22 (07 42)
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Mitsubishi Voice Annunciator System
- Masaki SATO - Shunichi KUSAKA

As essential conditions in transmitting information, the method must have in its perlormance accuracy, concreleness, conciseness and

conformity. From this viewpoint, the means in use in the past such as resorts to light, buzzers, letterings, drawings, broadcast and loud

spealters are not quite satisfactory to meet the requirements mentioned above. Under the circumstances, voice annunciator systems have

Leen developed by Mitsubishi, being capable of transmitting required message to the recipients instantly, They are ingenious applications

of the tape recorder technique to reproduce recorded information through proper selection of messages on an endless magnetic tape of

multichnnels. This article describes the performance of the devices, which are of two types ; one reproduces a message once, while the

other repeats it a number of times.
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Bwxdv, ThH*ELTC, bLbRBUTFHVILLS 553
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c RNITE~OTIBE L b D, —F, BECE» TR
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Ez bivd, bbb E T Oy S8 TS E R (Mitsu-
bishi Voice Annunciator System—lgfs VAS) LIEE$ 2%, VAS
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FIHDER i, LD yobdz7 ~DEMIC K > T, 1Lotozs2
OJMLWXLPZJW ELT, ZOREMAMEEEIND,
CHINT A0 E LTk, VAS-1009% 29—A, VAS-200 T¢
VAS-100 JERIHRIIG L TE i

MrfbEhs,
2. BRWHMEER

VAS B E LA X5 %&, BIC 7~FLa~4 OEMZISHL AR
DYLDOTEEL, KD LS5 AHHIEERF->Tw3,

A\
:ﬂ‘

RER DT

2.1 F v xARIREE

ASHEEZCIS T, B 57

=3 LIS Fe3L RIEERL, BRI 77902 520K Frz
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(a) TETUHIEIER A e

ATUEET, 24w KO 20032003 BTWEL, 3ET 2 7
vRL DFHEREICHET 2,

(b)) BRI LIBIEE S Ay ¥ Bl

ATHEET 213 AT ~2 BIWEL, T5ouv— XMy | X
N, o-2YatwF & n6 REHEE S, M 5o OFE Ao & BRE
MICBD 250 E, ATHEBICL » T I508e— BEBIEHh, 2
S0F BHEL G, 0-2Y-21wF & e T HHEX 25D L 2D
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2.2 H¥ELEK

At-T D FProL BFET T D, M 57 i@y
{FHIC X > T 2q4w7F M %Z ON L, 2ot i
w3200 BHHEE 25,

2.3 2ot

(a) St JilRg

fE kg - BT LT, -3 R BT
P72,

(b) fEHH: - Bhm

R e HmE E 2 T, WA -7 & 5-210-4 ) » Heavy
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(a) THD oY

% B

e *
3.8 KB
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3.1 VAS-100E J5/100 P I35 740 e
Voice annunciator system types VAS-100 E/100 P.

3.2 VAS-100E W Jowod1t¥dss
Block diagram of VAS type 100.

A

.

® 3.3 VAS-100E 72 #F ik [l #

Voice annunciator system (VAS) stop circuit.

Fpl OEELZ ToFLa WK 7-3 @ TFezu i, HbLHLDHH
WD -3 &, WO LFein CEIEES (LkH) 2 8EHLTH 5o
TATHERT 2YwIo0w3 BMATIEL T, BTAYC F+30 581
BfTabid. 7Iour KT HEEILEEATIET 5,

3.1.2 VAS-100P #

(1) Jowsdqvriss

3.3 KFRT .

2) /B E

VAS-100 P Jpi3 IS s & LCBIS X hich © T, VAS-
100 E 9B & i RT3 %o BRAEMICIZIRD s %,

(a) 83viw &M% 2t-T JHICHS

(b) HEBFEIEL %V,

(c) ANEZHEHZM, @YEL 77922 F 5,

(d) 2514 BB 2T, {BHBH T BNEERDS 7 o

(e) VAS-100RIBE#HAITHETHERENTE 5,
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3.4 VAS-100P % Jowosd{tdss
Block diagram of VAS type 100 P.

® 3.5 VAS-100R ¥ Jowod(+Iss
Block diagram of VAS type 100 R.

3.6 VAS-200 ﬂ:}',g

Voice annunciator system type 200.

3.1.3 VAS-100R #

(1) Jowrdtrdse

3. 4R,

z) ¥ E

VAS-100R Jpiz VAS-100 FHIfAO SRS TH 5, VAS-100P
BLHAEDLYET, ZOWT Aol &ERBERE iR E 2 17
A5,

3.2 VAS-200# >V —X

3.2.1 VAS-200 #

(1) Jowodqtiss

3. 5 KCHET,

(2) % E

VAS-200 JERBEST Ao BITEO HDSEEETH 2. BEHTKX
HIFAISL—2 B o THR Al ZRERCBEIX ¢ 5, W]
WESAEMENS & RY 1AGWEL, BEX wusA1JiL-2 [EE
CHREEND, WFASL—a BROTEIC X o T Fsuds—a2 P
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B 3.7 VAS-200 5 g

Voice annunciator system type 200.

o &

IVEF

3.8 VAS-200 Fuwrdq1vise
Block diagram of VAS type 200.

TR

% %

3.9 VAS-200 1 {25330 g
Selective circuit of VAS type 200.
G 1/ ON, OFF ## 9K+, PG 1 IKk - CHil+ 5 he & o-
2 =215F RSLBMEHEL, RS 1 g sA {22 Aok & —
TO L oy EEOBIESIEL LT, he R ~v ' QL% I
Fe3L METHILEE5,
3.2.2 VAS-220 #
(1) ® E
VAS-220J¢ 13 VAS-200 ¢ O—ZIHC, 2uFA150 -2 & i+
T, WEAIEBICE T I35 ZBTIL 2505 ZALT +
w3280 KE->TRS1 % I“l*i*r HTn3,
3.3 RA-3®

(1) Jowodqttsise

3.8 KRT,

(2) ¥ B

RA-3 B EREID 10-2 % 73902 L,
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Communication Equipment Works

UDC 621. 396. 93 : 629. 7. 058

MDF-1 # # £ B 75 [ 3R %0 #%

ANFR EEF R L B R 2t koA
Type MDF-1 Automatic Direction Finder

Shinzo KOBAYASHI » Noboru MURAYAMA
Masayuki TEZUKA « Kazuo IKEGAMI

A newly developed type MDF-1 airborne automatic direction finder system is introduced herein. The apparatus has been designed

to meet the requirements of ARINC No. 550 and RTCA Paper 158-61/111 which are the international standards of the direction finder

system. Moreover, it is guaranteed for the operation in the temperature range of —54°C~+55°C and in the altitude range of 0~50,000

ft. as its environmental condition. Sufficient consideration is also taken to withstanding the vibration of the aircraft on which it is installed.

Features of this apparatus are the extension of receiving frequency range, the employment of plug-in module construction, being of solid

state and addition of self check function.
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B -5 m BN (ADF : Automatic Direction Finder) (&, #iT
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# 2. 1 MDF-1 7% # LR FERRBE O i
Units making up the type MDF-1 ADF.
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Accessories of the type MDF-1 ADF.
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Equipment but not supplied.
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2.1 MDF-17% # RSO 22
Main units making up the type HBF-1 ADF.
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System diagram of the type MDF-1 ADF,
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Block diagram of the ADF.
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Directional characteristics of the loop antenna.
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i, b ook b K o & IF HLUEEHER IF (507 1K & - Tl
WLTWn3,

3.5 BIRES JUBFRIERISHE

RTCA #%-clx, 6dB #ikis 4 kllz LUF - 20 dB #i%1F 6 kHz
BIF - 65dB #uiiE 12kHz BT - 80dB 1 14kHz LIF, %4, &
FEJE SR, 350~1,400 Hz < 9dB LIF, & bicZEmR iz
VX 1,000 Hz Z558IC1TR 5 £ S HE LT d, 2 b DEERIF—fik
DOEEBOHIC 2R VIR CH D, »oREDBLE I
LTwd, CDi, DFDX S RMEERAET S,

(1) ZTEpEpE R Y, MBI O SR 2
B e, (ORI XD RS - B BRHBR B O AAER Rt < T,
i DT R AR I X O AR R 4T B

(2)  _EOESSEHAE, BEHIC Ao BERTEEL,  ffH
BritklE, R f-iu—-7 R L0 AGC RICEEE IET,

R4
s
i
a1 .
N ! AR
o
g
\ 02
|
]
¥
\ 0\
1 2
/ S w—p @ a)+p\ . “

B 3.2 2408 D & E

Transmission characteristics of the filter.

HDF—T—%[I%crv—%[]%—r%?ﬂ?%%DEO#“-J;D?—-?-O%UHWW‘UH
e L _ e e L b
= =2 = = g =

| !

R S O

® 3.3 £329924L3 O K
Construction of the ceramic filter.
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3.4 33900402 1 B D 5% R
Transmission characteristics of one section
of the filter.

& 3.1 orvovavatoF iC X 5 B #L & 14 B

Switching-over points depending on the function switch.

I B ADF | ANT | LOOP TEST
Biatakn T |
YA T Y FFALEY
(GFF @t &4 —xux) ON ON OFF OFF
Tv7+% ONKT 3
P A N T ]
(PapiE OFF o x + )| OFF OFF ON FF
~ T AN T BBE~EL 5
N I ON OFF OFF ON
Woowmoo W ON OFF OFF ON
FRIEBAEME %9 | OFF OFF OFF ON
TaEEERITIAES | opp OFF OFF oN

NT BHBERERNCHRHT2 L, 2FDEE)TH 5,
BB A 5 {E5%

(14-m + cos pt) » cos wt
EFToE, xOHNE

ay «m

g - cos wt-+ ﬂéﬁ cos{ (w—p)t—0,}+ cos{ (w )4 65}

&b, TOWNE 2TRBPI LI D p oI

7L

a; » sin 9y +ay + sin 6y
ay + cos8;4-ay « cos by

tan ¢ =

Enb, ERITBWT, cos(8;—0) =—1, a=as KV & pIK
o AR D, TOEMD BN CHIGERENR, BRNOK
EDRTEDILOE, ZCTPEIE FvT L, SKELTPIK
BIEDWT £ AT D,

t£33w72402 B 3. 3IRT LS IR EhTwd, 2D 1K
BIOEIE, MHEEERE 3. 4 KRT X5 A%, SRR
DRERMFEN D, NI BADHHE LT, 2EFOHEREL

MDE-1 96 4 1SRRI « A5k « R - PR - ik

bha,

(1) (A% y-v I LT cos(f,—8) ~—1 DOBYIFAEKY 5L
hwvwksicTa,

(2) cos(O~0)~—1 Lt &3 L% ay=~a DPEFEMEKY LBV
5 RiRERER 2L 5,

B fTA 5 ik, 1 REOAGEBEE 7 RO N A S %
DO EHEhE, MY JoP KEDSY, RERHEEEAII
FodhE I v, KEBCERALL £52000003 T, HREO
10~20 % MA 3Rz HAGbEsc e X Y, Aol R
BT LRTEI,

3.6 7rrova R (BFXA v FIE)

ABCEWEO UM R BIEL T2 L LRKRDEENTH D,

(1) 95u2u2u (ADF, ANT, LOOP, TEST Function) &4
Wi

(2) BB ALK (Ror 1~1V) Oz

(3) IF #iEse (1425 kHz fij - 455 kHz ff) oz

ThbD3bh, AR Aol O, FFETFOBRT 0-2
YafwF IC K BEME HTRE & o e Dl 510 & 4 RKLFEET 2,

IF Bi@sso T 2 i, R Aor Pk L BR#T 0T, ZE
BPIO Ao F IR o—aya1es 2 bEHRMES 215 C LB TE S,
AT, AT HIIOPHE & d1A-F2 10T KX D TTRV,
EEEEOATHMEROTMAETHEL L, 62 5D Hilf] 512
PRIV

Jpuousy WA KIEL T, M OLEEE A 5HIE £ 3.1
DEPHVTHE, chLADDIMLED 5 B, tuzFo7T AJ)
BELIAR, F5uoaa BEETDO ON-OFF, d1i-F HiHOE
WX B2t %o T, BT 2qwF KX 2THRABWRETH 2, ¢
+27557T ANEBEC>WTRE, 90~1,750kHz D {g%E% ON, OFF
LT 60dB LlED p1yL-vay 32 2 &, RTCA OHfliks b
PREND, COEREBHE d14-FafwF TRIEHRTE 2\,
ZCC, Auiot DELZFEDELCLT, FPIUL-vay DIV 447
—FafwF WAL, PRABEHOLET 2 uF [LEFER LA, £
B 2aqwF LIC X Y, THRZHEFO ON-OFF TH[gie 2 b,
HainlmEEflisc bk <, {ilff 510 £ 3EICT BT &M
TEk,

LIRS, BIEE (1), (2), (3)HOYME L 22 7 KD HH 512
CHREE A b, ARINC RC#Ed 2 A0k MR35 C

EMTE e,

4 T T

Bl E, #iL < BAFE & i MDF-1 48 PRSI L, =0
B L. ¢ ADF &, BHOEREIICEET 2 2Rk
#ADF ¢ LC, bAERAOIDOTHE LEL NS, ThREA
A ORFHM B HEALT VML TV 32, cOfFRERE: 4
B ORBEHT e FERD AR, X HIC/NE - IREL, PRVEEE, Bk,
RO ADF OBRFE DAL : Bbivd,

Bkic, SROMARCE, S 2w BiRaHIc, CTic
BLHTEHEILAL LT3,
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Kamakura Works

UDC 681. 142. 01 : 007. 3

MELCOMY100-5 DY 7 b =7

H K &1 K #H @
moAR FEOAR

MELCOM9100-5 Software

Yutaka TAHARA « Takuya KITAHARA
Head Office ~ Takao MATSUMOTO

Demand for inexpensive small high speed computers is becoming acute in every field of late. Under the circumstances, Mitsubishi

has developed a MELCOM 9100-5 computer system of high speed and high reliability.

As the software used for the computer, there have been worked out BOS (Basic Operating System) and DOS (Disk Operating System)

using disk memory. Each supervisor is compact but given multitask processing feature to improve the process efficiency.

This paper gives the outline of the software variously prepared and also discribes the basic concept of the disign of the supervisor.

L F & &

FAED Fe0ay FHERORBICE, B22E5d085 5, 1R
y256 B, K, i, SHHIRAMEEAY, ChicEAT
DE AR D, KL, EE{LT 3 LR, EEuass ®, £
BRSIE 27 ~NEFBL TV D,

b5, CDLZEHE vz OTFNOBEEZ T 25 A, 50
BREEEEE LT, T A8, ERREOENTRTHD 7
23U RO E LT, Bl oA NMER R OH
BERMRKLT B,

UFLafs MPRDHBITH 5 45 T b ORlfED, HENERA
29, PID §ifl2 » DDC ~ & #:R L, HEAAE I EE{LEh D
v, EE, EETEE, EEEAREER, EEThTni,

Zofl, {b%, BEEMAQ PRI, PEE, -4 %
D F—z WP, HBWEFEHER vavs R Y, DNERFEORER,
TTET, HALT5,

TN HDERICHEST 5 X 5 WlilEX 7z MELCOM 9100-5 %
TEHEE o576 D vot9L7? KDOWTLITICEEHRT 2,

2. MELCOM 91005 & X 5 4 O E%ET %

D> T, 2FCHTBHER HIFEE Lo

(1) E#CLliz vass % 6T 540, #aw) 2dch
v o7 vaFs &, —D0EHE vazs E LTHET %

(2) BBECLTIE 72 EHXE\- v256, DD, AEA
ARREWCHZY, Jadss 211 BB h vags DRBECHLT,
F420 VATL &, MWHOFHE w256 T 5,

(3) 2372256 L F422 9276 ET, Judss OVEREREC,
2A=R-R1Y DEEFHREL, CEEFH~T 5,

(4) Jodse (R, EUOFFHETCITEDZ XS5ICT S,

(5) ReaBFr, MAMEL LTw30T, K yotdzr %
BEICHET 5,

(6) 2-A=Aq% % auioh KL, HEAEY =020 fEL, BEK
HRT, Bk A RCBEABEARSICTES L S51KT 5,

N HLDEHED S &ic MELCOM 9100-5 u254 @ v b7 W,
FERIF bhTnd,
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3. V7T HEHR

MELCOM 9100-5 2255 @ yo+o=7 ICIXDED L S b Didh
%o
(1) 2-A—A1Y¥ (Supervisor)
(2) 1-54Y5+J0s54 (Utility Program)
(3) #f~t Jogss (Support Program)
(4) B9 w—3o (Mathematical Function Program)
(5) A{u7FuzrIoss4 (Maintenance Program)
(6) 7tvJ35 (Assembler)
(7) 2a—t3v (Fortran)
(8) FAw¥od 14K (Debugging Aid)
(9) 2MWr u-7v (Diagnostic Program)
(1) z2-A-A1
ya76 DR ERY, FEOUH Jodse DEMET S Jujss
T, EMESBERT 55, 279256 D 2-A-A1Y &, F4200RTL D
2=R=R1H L RKEL 2BV CHamND,
(2) 1-54)54 J0J358
Jodss FRes KEFABRETH D L AR, 7ux56 TH, 2
FAEY D AfuFTor B CNERACTIT RS,
T, vAFLAATST1R B b, F~ ANEINT 25-Pavt DIFR L
~Fu b, COHREALTEY, BBHIC 1-FY54 D—D2D J0j5
L EEET3OCHwbRTW 5, Eite LT,
A70zob 77 D o-F
FI2ob 77 & 4B AFORE
AEY RED JYu b7t
AT PBEDIK 5-F ~D AuFFot
Fh-F 2 b JE) ABOER
Jodss & J4~0 T B
FrwiYs

HORREE R - T\ 5,

(3) y#-t Jodse

B oM vass KT, ECHEbhTAT, 5T L
¥ o e BRER o T3 Joss5s R EDAEDOTH D, T LI
KHT, 2-A-A1F OEEEHRER A5 2o CEbh s b DRE
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‘et 2, 7¥od AJ1Juds56, h—F AN Jodse, -3 AN
J0d54, F-aYvo Fodss, HHVE 2rP1-5 HETH B,

(4) B L-5o

BEOBM 1 -Fv 2RO D DOTH D, EE/MEAEOEREE
LAERE, B XUBI/MUSORER E Y HOBL 5,

(5) a1u5tuz Fodsn

FIHE Jodss % F42048Y D F0d56 2710 & LT, BELE
D, WL, BBEOKRE Juotrot L VT2 Jodsa TH
%,

(6). 7tu73

V-270056 Dk, #a-f 2 73 OvwFhD iHEHET
HY, #TI20b Jodss B -7 i Eh B,

CPL, a7xeY 4K 55 LU vasestFsra OR/MEKT, 7tu
IITIHLEHRTES,

(7) 2a-t5u

JIS OK#E 5000 AT %, Ju~b5u JuArs AHEE R TE D,
LD BB RRRARIRE D A B Jods30d TEB, JufmL LEE
717, Ja—t5y WED AL -7400F va5s Tirhbh, 1702007
0d36 1, 1v33U547 KHEFEN B,

V-2 70556 DR, M r-J M- wFhTdb X, v
Al & EFTICBTER NAFox7 &, CPU, araey 8K 3B, vassz
1725152, PTP 5 XU PTR T& 3,

(8) FAstud 14F

A o FH e MELCOM 9100-30 3,254 ¢, MELCOM 9100-5
D E R LCHITL, tL-2T 3 Jods6 TH D,

(9) 2M -5

FHE N—Foz7 DR IR 2 TA-RNi % 5k 5 Jodss TH
D, BWMGOET, WNEE, I7AEY, F12048Y, vAFLR1F512,
FCT, LCT, PTP, PTR, CR, F yan A& #MAL, 770 A
NEOPWHAELELVE L & Fz00 T 5, TOMl, FHEEICHEI S
T b AMIEEEY, FIRCEEX ¢, SOBOREECHIET 2
HEDERET 2ENEESRE L-Fu %, 70 ADERE LS
AT, EDLEEEMRD 7o ANHEERE 1-70 Hd &
EFNTn3,

4. MELCOM 91005 A ~NL—F 4 » & & X F A4

A7VAF6 KB EN S N—2w2 AL-F10F v256 (BOS) &,
FA2002F6 WG EN S T2 405105 vass (DOS) & 28]
Hh, pOoPORAIFIVEALE SRLLTHKCE->TRE,

4.1 s s aoiniggis

MELCOM 9100-5 1,254 T, 4. 1 i Lo 8T Sodsa
BRI,

Hh-F B 5N -3 D v-2J0d56 1, FLuIsiC X o,
W 57 D AFzot Jodss KEERENE. D 432201 Fod50
X, vofr-23L #3920+ TH D, avo-4 I, HEAD vor-+ 5K
EEibIT, a7 OPREDHEBIC 0-F 73, ¥7%, Fsz00
-4 1, a7ATY LT yor-bEE, F42048) TO yor-+ §
TP L5 L bNT, Fr20 4TY I 0-F T 5,

TDEE, F427 28) DRFR, FEITHUAER 271 4-T KR
NTwd, TR L, 2-A-AFICEEND vasso-4 2, FF7HE
I 5422 48Y 22b, 37 ABY K 0-F T3 L ¥iIciE, BiCEXoHt

MELCOM 9100-5 @ yv5 pir7 » FHE - LI - 4

MELCOM imulater on MELCOM 9100—30 _
910[0—-310 Core memory r——l
s Assembler | ron_’“gJ !
p?géggm Object +L0ader——————————~ -reytineL
\ program I !
PTi— MELCOM 9100—5
Core
9100—5 toader Core memory
KRR -
(PT) !Assembler| Disk memory _]‘Damp__(
2J U routing|
S RTF L Disk =) System|
4 T\Tﬁ_ loader Ti;;ldel‘

4.1 Jodseo WLEEE
Process of program production.

EDOHITR>TWDB,

mi, AE b dud LieHk 5-3 ORI, A1Ty 5-7 ClA
< FEUIS D AP0 5T LRLBRC A s TV D, TD 77
B, 7IV)a~t 57 CTHYH, bk, Yor-r ETEAVA, 370
~4 % Fe200-4 B lioT, W, 2y o-FFTBTLHBTEEL,

$le, PEuIS ¥ FAvELIIAF @ Fodss A5, MELCOM 9100-30
CHEENLCwsoT, M4, 1Rk X5k, MELCOM9100-5
ZlbA S TH, Jodss BENT BT ERTE B,

4.2 FT7Tz2 b F~TOW

1320t Jods6 D1EE Q6L i, 4tsk FoHHELT,
16 gk & LC ASCI o-F e giffax h, #5-7 TR, 4ou-4
CE->Tnd, ZD4dou-4 DRSET L F-2 FEOBEMICH,
B, TOFEMELHDT Lov—t D -F BownTnwd, +OEY
DML NE D F R LT,

DEWCHR dou-6 25, PIVIa—+ ARl
ek F-afichrc ki LT,
A DFIEEC 4o~ B, Y5747 2u2zut TH
2C2%LYDT, 0-FFDEE, yor-+ BB
ME I N ECEHEIN G,
C: 78U 0-F T3 LEOLHEENELDT,
D: Fyuagazyic o-F §3& &0 eoaF H
THHTLELDT,
St FreoMs THITEELD T, HBOFEMCO
WE» GBS OEECINgET 2 &, Bick
L5 AhMICHE>TnD, 0~4 ELT, 2D F
2wl D—FEMRL T 5,
E$72GF: 439:0b 53 OBBTHIBLLEDHLLT,
=20 }FUxot 57 DR DHEANABEZ, B4 2 Ly,
LFET “C” 1KE a7 PFLR &, BOE “D” IKki< $42o P
2 BHHICH Y (07 vass DEECIEE “D” 5 XU $420 7F
L2, BEANTRwB), Zo#Kic, 0% “Space” IKeLFI Nk

WAL -2 FABE o 77 ORBKICR, T “E” § 7t “F

Space :

ASCII CODE

4.2 }39z0bt5-7 OB
Punched form of object tape,
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KhoTHY, ZOHEACR, I8 “S” Kl Fruots BN
ENTnE, T 7Euds 25, HEIMICE S AT 5,

4.3 R—Sy o FRL—F4 v ¥XF4H (BOS)

BOS ics\vTid, a7 #8) 2k b £, FHBCHET 2 L5,
AVATE B 2=A=A1F & 1-F«UF« J0J56 BHB IR TV 5, 2
T AEY D AfuFTur b, TROEMHWTTHTTA S, [HIC
AT NEDLEFEMRTELC 2L, W EHRTEEZEAT ST LA

Hom SN N M

HeFMIME T 0T A

Ty U D
-

T TT

B 4. 3 R-vwg AL-51u7 va76 (BOS) DFEEL
Constitution of basic operating system (BOS).

2o TODk®, LERESE, TC 28y Bl LTEE, (R
HICBEAL S LD E, FORD 15— WAMEEARELEL, B
HIERYT L 20 IHERE bhTw 3,

R A—Fox7 QR Y, B4 4icLod, CPU, 17 28l
4K 2B, 2576813512 DR/MERICTHEATE 5,

4.3.1 BOS ¢ x—/8—/34 FOHEEE

(1) WP Soss6 FTERDERT

WM Sods5s DEFERE, 2FOLDORLEIND,

(a) 2RFLAITSAA

(b) SHEHARIED

(c) ZEffhoUE Jodss

(d) wz76 242

L OEREBAT, RO B ETERE, DL Jo

550 AT 056 Tuh #HAWT, FORK 200 %%k 2-1 15
ko TiFhbE, Jodss Tuh R, 3T D L6 KD
zY, BREGCEEEEEEDLTY S,

(2) EBEXRBEMCIEL Xk 220 OIEH)

Voo e ASTEERS, A-A-R1Y KB LR b D, ThDBA
W S0ds6 FEFTBHC L% 920 L LATWED, 2-A-A1Y |,
CD Az OEFTHIR b, ZOEHEO DO TEAE L, BHLIEAO—
T b OB LT, #TCET,

(3) MG LR KIS U e Efrofh o258

BESE LA &, UAL OISV 522 EITH, X Y& v~ OLH
Sogss OEITFERNRFC D L, ETHOLORHMLT, LHE
v R DAL S0d50 HEFINDE C L REKT S, ik
LD B LR D a2 i, @ uRL D azg BT Uitk IHE

ST AEY
PUAIEEE {4k~
1BkEE
F AT Feoar s ZA
1 =
F s AR S A7 L { poom % f m % & ¢
SAT A5
B & & Hian g B
P =S LC1 FC1 PTP
EEWT - ~ P, L
azgb [ A 4 HEEE 2 E E ey
No.1 .= Nol
LTz
A bz 1
o 2=y No 2
—— LCT o =
Es5h | | [Fio7n LCT LCT l_lﬁ_\ l_l;_l FCT PTP
R HENE
NelS 2z b N3
L |7 x=2n LCT; Long carriage typewriter
LU B ‘/\_ 2 FCT; Fixed carriage typewriter
kel L=yt Nad PTP; Paper tape puncher
L~ A

=i No2

‘@ 4. 4 MELCOM 9100-5 375255 O HARERK
Basic core system configuration of MELCOM 9100-5.
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CB LI INARERETIND,
MY IR, CORBERS2DIDLENLORBD,

4

(4) B Sodss DEFKT

222 1, QUIT ooo@S%HL oL T5 2 &4
2~R-R1Y X ZDEDMMETEETH DL, D

Z, TRLEW,

(8) HhAMEZLE

SHOBMMET B, Lzs EORHE, #)7, SRWIMAMLN
BT AREARSIARS (NIT) » 25k
FENEHAESOMEY R 4. 1

Hxiia 5, HiAERIE,
2% AT) L5 b,

TATHEZ FA S
KL,

(6) ZERMED hs b
V256 217 1%, BEBBEED Y101 O s0w0/02 #FEELTW

%o TN% Yoty Thout LT, COBBIED AT a17 1-

Fu (ozot¥ L L3 REFI 3,

il 5 2,

BOS & 25—

kYT ERS,
FIORFT~E LD

CTTH, ERMDFEETR, FAKEOAME > AL
N T, Fix OIE Sodse OYITERY T« L8 CTE 3, Flmic
V%75 Judss D xTa-u RTTR 5 ArPa-5 B, €D vusot
1 CEBCHADE X5 R>Tw3,
(7) EHA AL HiE
SALT b Fodi ICHERE X N7 (B A ee W Sodss 7%,
AMNEFES LB, 2-A-AF KZDE %’Téik% IHFe 2—A-A4
f EEDAMTHERAERFCARTIE, T CANNETRSF 1
L, WEDSETRFFDC & AL, BREZ LA 054 1K, 3
056 HHlEHTOT, HEREFINE, 2hwi, CPU oKX
WL & ABIVBVE L T L CRIT NG, AMITIER 1 s
DETT 5L, ETOMMEBMIHT 20T, 2-R-A45 1T, ©
ED Fen DAMNGS %9572, ch bR, AN
4.1 HAMEBOML
Standard interruption.
| # B 12 B o bl WA R H
00 TR
01 WDT #~.% 70 ~
5} 02 AVAYS T gy RSYFy
03 FRIVFARY Ty
04 REMS e
05 HRET Fux
06 AEIRECT ~
07 24 =
08 Ay v EA¥oza—
09 Avral
0A YATLBLTIAEANLT
0B YAT L EALTTAEMIIVT 4
oC THrarAlvsg
oD FaTZEANICF
0E LCT HAv 5 4 T
oF FCT 41w 7 4
10 PTR AHiv5 4
n PTP v+,
12 CR AJ1L 74
13~16 BT~ K F o E o
17 7 u b A {3
18~3F Toex (28 NIT/AT

MELCOM 9100-5 ® yo o7 « M « L - 44

BEAHDMHET, WMEHE L BN KT abhd, COETOBE
X 4. 5K LT,

—DDYBRICH T 5 AHII# T _THT Lz b, AHHEROH
TIAND 22> D 2 & DEDRICHT 5 M Fideh ik ckfTd 5, A
HADFET AR L RICED RV X 5 BN Sodse 1, 2T LA
BESHEFR, FTLTCRARVE IR, J0d56 Fau1 T

(DELAY 200 @i%% 20— L), Fauq BT E 20 25
b, TOWMERBIETC LI Y EDOET MBI EMNTED,

T AHBEROEOBOR, Kokl soc, |
REER T4 5 . W 4, HBEOMIEKAR, M4 5L Li
D OICHD AN NEEDEEBHAA T > Th - LEMARE ST 5,

(8) 135~ D M

IO A uli-3u b BECEEE b DR 2 23,
S WFE L L E, ZOWHI LRI f»’“@Lm:% Tk ETnE
H5. BHBEREL, N—Foz7 KHE D LT HBECH, 2-/-A1F 25,
BHHSER bOEHE T L C 15— L HEET 33 DVEH D 5,
DFCED L 15~ & %@’Lﬂm%ﬂﬁ’s‘%o

(a) = &

O NIT pFLET 20T,
5. EDH N-FD1T T,
L Tn 3,

(b)Y 'y Av5r 15—

37 4BY 2O & FIC AT Freo BFTARDI 15~ B
ANB &, NIT RBFEdT 2 DTEHRET T4 5,

(c) x2y Rl 15~

27 AEY DR I T 2 IR EA Lt %, NIT 3
T 20T, TDOROEHWAEERITR S,

(d) TiFEfms

Fahhemsy

T~z

LozR BEDBMER 1T » TRl

> >

37 AEY 2U-R TR oT, AT NEF

I-FABH B &, NIT Bs 50T, BHEEs
A5,

(e) TIE 7rLa

37 4B QEEIN TRV 7FL2 2,
3B DT, BHETER TR S,

(f) WDT (Watch dog timer) @ #-j320-—

—ERPRD Auz B HEEE 1o LT,
0- BT B hua #3H D, 2-A-A17 1T, Fodsse OFNAIEHR
Ao, ©F, ABUAIRZO noua % ou7 T 525, HAERLT

e s &, NIT 238

FIAREDE, =12

5L, oyrBWERTRDRAVOT, d-570- Ak b, NIT »
FEAT B, ThE ST CEREIER TR S,
A o ./-“
() @ %
Pd

B 4.5 H#EAHIER L CPU OB
Timing diagram of low speed input/output device.
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(g) AHIHERD 15-
AR ORIEERR, &2 —EEt-Th, 1HGHTDOA
HABWERFET Lave, 2050KHEEFLT, 1T 24T
Do 2=R-A1H ZTO 15—tk b, ZOEBOWEEHEL,
BWENE X T4 > CTEDBRONNIEPIT 5,
(h) HET2H 15—
B A R IC D T 5 LR RV L &, HTRM L—Fu B ET
X, BHTEHY Fzuo LTWwd, NEMOBE, BHENEL T
%5,
LRED 5B, (FEE AHTIERERD 15- YA D 15~ K2 TH,
ST % 77 - B LBEIS LT,
OB 5.3 % 5fT, HoiE, B If- 2BH X v 5,
OBk 292X DM KT,
Omfflic, Jodse Tk EILE T3,
O2=R=A1H & 1220l 22~F S5,
OZERTHIIE, OFRICHHEZ %,

HDOER & B,

4.3.2 mR—sR—A HFOBRK

B vass Kk - €, EBBOEHEE K, Jotz AVIO R
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Solid State Microwave Power Sources in 18GHz Band
Takashi MIYAKE - Satoshi KAGAWA - Noboru TSUNODA

Kamakura Works

Description is made herein about a Gunn and IMPATT diode oscillator developed far the purpose of being used for radio transmission
equipment for wide band industrial television working by a FM system at 18 GHz band. To increase the external Q of the Gunn
diode oscillator, to make a local oscillator having noise characteristics to a similar degree to klystron put into practice, and further to
improve the deterioration of the modulation linearity accompanied by the temperature change, a FM deviator having a Gunn diode
added with a band rejection cavity has been completed. In addition, to compensate the deficiency of transmission output an IMPATT
diode amplifier making use of injection locking has been worked out.

These new points being woven into the system, it is made more compact and economical than old ones and simplicity in the mainte-

nance is enhanced.
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A Method to Evaluate the Serviceability of TV Receivers

Kyoto Works Kenichi KURATA

Every apparatus has to be given consideration to its maintenance in the course of design. Particularly in such a case of elecironic

devices as TV receivers with which sufficient technical knowledge can hardly he expected from a person in charge of the maintenance,

care should be exercised in this point,

This report states a comment on how much solicitude is necessary from the comprehensive viewpoint on the matter. Based on it

herein are quoted those subjects as “Ease in servicing” “Reliability on the parts” and “Interchangeahility of the parts™. Also described is

a method to evaluate worked out in connection with these points.
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Radar Bright Display Equipment
Communication Equipment Works Nobuharu YAMAUCHI « Hiroaki MATSUBARA - Yoshitaka TOKUMARU

Remarkable is the development of air traffic, and the aircraft is increasingly becoming larger sized and of higher speed. At the
same time the airports and the airways are rapidly turning to be congested. To cope with this, it is imperative to improve the efficiency
and to attain the accuracy of the business to aid air navigation. As one of the means to answer it, it has come to be in high demand
to make the day light display of the air surveillance radar and the air route surveillance radar indicator.

This article elucidates the concept of bright display by means of a scan conversion system developed by Mitsubishi to meet the
demand together with the principle of operation and the performance. A report is also made on the result of tests conducted at the

Tokyo International Airport.
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Televised radar presentation with
tangential fade.
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111,000kW Francis Turbines, 111,000kVA Water Wheel Generators and
Control Equipment for Azumi Power Station of the Tokyo Electric Power Co.

Tokyo Electric Power Co.

Fujimi SHINO « Jird TOMITA
Seitar6 MORIGAKI
Yoshihiko MORI
Kiyotaka ISHII

Mitsubishi Heavy Industries, Ltd.
Mitsubishi Electric Corp., Kobe Works
Mitsubishi Electric Corp., Head Office

The Tokyo Electric Power Co. has made a plan in the development of the Azusa river, a branch of the Shinano river. As a link in

the chain of the project, Azumi power station has heen built to operate for pumped-storage hydro-power generation. Automatic synchro-

nous starting of the generators/motors has been adopted in the plant, being epoch-making, the first trial in Japan and unparalleled in the

world. After going through analyses and tests at the factory, the turbines, generators and control equipment have heen brought to comp-

letion and followed by successful field tests including the synchronous starting. This article deals with the outline on the machines refer-

red to and the test results of the synchronous starting.
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Outline of Nagawado, Midono and Inekoki Dams.

SRR - Vol 44 - No, 3 - 1970




o

s

S

bDTHB,
Z DEH
Ak 44,

FEIN & 2 DFHLN & D B S 40,
Tt 40 & —

ZDTF
HD 46 0D, ThLD 46 %

FIRLBAREEZ R, C-0 AR HOTR &, kP - BT
N0 e # ﬁH®WJZMF B 7®, %k (A 623 MW) -

A (Bl 245 MW) - ¥k (32 MW) o #5658
ko&k,cnm&%&m%&%mﬁ-
o B2, 1 )3 -

B AEH &
HMEDAREIFEIL T
K - B do OWER RT,

753 Tl X USROS INC 2w Tit, S00kV it
DLERER PR LT, HR R EN RO FITRMBTTICE %
AEND, TORREREG, M 275KV 1 AfCHIEL Tw 5 2,

1A 00KV D ST L 1 [EFRORGEE % 7% - C, Al & il o
R b ICHUE T H DA BRI 5 C L KA - TR B,

=2 1 K RHRFEEHL,

B 2. 2 icm gl 1, 2 BpmKE, 2. 3el, 2548
REEEMEE R R, 1, 2BFEHTHMET 46 BT IR &
v, BB, FEWTHTH Y, FEREEBIKCAbEREOR LD
L E LRI > Tnw3,

2.3 REMOHIEER

2 SROE T R,

CU) "0)7EDC J:’)—C '{‘ }H/\';f" ’C@Z)J( ft)ﬁi Lg[”h%r’b
TOFEED, AU OMW &, HeIATR O EE ) E TR
HICHEE S 7,

TN ODHETHOEHIC D - THE, HiRko%d: Al

2.1 HERET L, 2B B
Ratings of main machines for Azumi power station

No. 1 and No. 2.

e

2.2 ZEREH % ] B
= % EN Fe E
LEFLINL, 156 m DRI s T, ATRNEAK 94x 10° R o e
m® DRI EVED, 455 30 mdfs i) f«ﬂ%l,; [Hl R T 7 X i A K m 76
st e IS L 2F i ook oo kW 111,000
HF, -0 AMRFEECHM L T2 0¥ T FRicH T & 2B & bt B oms 90
LTwah, TLIKANEh -y ﬁﬁf%ﬁlﬁﬁé o, FTczhz W &% ®  1pm 200
AUATAIIT KD 4 10°m3,  6.1x 10°m® @ ki3 X O RGkE 3% % 2 w o Wi *“ﬁffg;;""
o ON N .
BUCHED . SNk 2 R T2 c 2 ik b, 4 ®ow B it i v 15,400
- Sy e . W #t A 4161
Mzl T & 2 20 BoRbRBIE B IC D 7225 B3 b A% AR woow ;( He 50
FIHICTE S X 5 WEE X e, § b bl I AR T 540 m3fs & , ” " P,
U, SN R R KA 982 m & sk IRA%i R A5 A fi 8466 m & W # kVA 222,000
. o® on k7 /i_'"(r W IE v 15,000
D7 % FH ’Cm)\s'l'/Ja’ 623 MW (1 2SR AR 111 | S CRIE v 275,000
MW 2, 3~ 658K 109/106 MW 4 5) & eEa vz, ; u R Hz 50
L
[ {1 Ll i],//
, 1l
{ifﬁl{i([“\\_.\/d“iii
| - “
I ;
in
v} EL. 857,500
B
L YN IaTalealey
Q HW.L 853,500
= L.W.L 845,500
S S
e I L0 ] o O o e | I e A e e
=
EL. 838,000

22 1,

2 B3 A

WOGE I LRI 111,000 kW 55057 /K8t 111,000 kVA oK

B A

B, TR <9

& OIS I E

B

Cross section of Power station No. 1 and No. 2.

T o 3 FidE 457



VRS |
A ANDHB)

2.3 1, 2%okdisighiiiciE (E. L. 844,000)
Machine arrangement on room floor for turbines No. 1 and 2.
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3.1 1, 2
Sectional arrangement of water turbines No. 1 and No. 2.
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Out-of -phase detecting device.

J kTN & E,
) 2EYEL 7.
5. 3 i #iiam s nd.
5.2.3 {FiEEEE
[T LT RIS ALK S A b T 7 D it il
O, {EAREHED BT A I5us T
<, TN OYHRDIE X A E A, Hidic
DT RIPH DR & R L 72
5.2.4 WHAHBEE
PRIEAATIT L ¢, %36 104 m L}
P32 L IEEE 5 50w, 95

‘3}_;5?1 = l’JKuSL j/cn

e 5 rsovzz BETRRIEER (3T

LRz il TEnvi
E%%fxﬂ\ms 5rEy
EysLELLND

THEAHLD fiq -y
CIE U T o -z BHIE %"xb’l[ﬂ«-

5. FHEHRES

6.1 HEROBE
6. 1.1 F{Hstes

(1) n] i, AR RO Bk A
AL R - SRR O BRI R I TlE L 7,

’;ﬁik;L r—tli"t?ﬁ‘kfli CHEIFEHE, 20~50 Hz D fip< i3 fgoRss x4y

BLIATH L T & REET % /o

FERUHELE D, FHCEER S50y IBERHGER 61 M) o Hl
BOSHER R 6. 1 kT, 0 logss: ;; oW, 20~50 Hz @
TR TR I L, S I BB A v 2 & R R L 72e

(2) PT, CT o Rkt

PT, CT o Akt BUbIC TPz Lz, PT icowTid,
IREYRERER X 0 B % 2, KB EH) LTl Lz, 272 C
TowChk, REED HER LAk B 2 R LlE Lz, P
T 1 80~50Hz, CT i 6.5~50 Hz o #fif-<ilig L3, PT, CT

b
6.1 SCA-E Jy @it ag i Bb it

Frequency characteristics of type SCA-E overcurrent relay.
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