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DIATONE Audio Salon

The picture shows “DIATONE audio salon” set up on the fourth floor of the Tokyo Tower Building as a display
and audition room of Mitsubishi audio apparatus. In this room are displayed all types of audio component now on
sale. It is so arranged that the various audio apparatus including the four channel stereo can be listened to with a
change over of a switch, The room is given complete sound treatment for absorbing inside sounds and excluding
outside ones. The sources of music such as records and the like are fully provided for the satisfaction of vesitors.
Of the audio apparatus that especially called audio component is mostly to be made use of music maniacs as its ultimate
users, so very severe requirement are taken up in the design on the sound quality. The manufacturer, on the other
hand, needs to appeal to the users a policy of sound. This audio salon is a valuable existense to the manufacturer
and the users to offer a place where mutual understanding can be created through the sound.
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Audio-Equipment in Living Environment

Head Office Hajime FUJIKI

Of electrical products which are the elements of forming our living enviroment, those operating to record and reproduce the

sound, such as named audio products covering the stereos, tape recorders, amplifiers and loudspeakers, seem to take more and more

rationalized shapes in future as a subsystem of the information system with the trend of our living space becoming narrower.

To form agreeable living environment form the acoustic standpoint, it is desirable not only to improve the performance of the

audio equipment but also to make the surrounding befitting to the purpose of obtaining good sound effect.
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The Latest Four Channel Stereos and SE Logic Circuits
Masami KOBAYASHI « Katsuzo HIRAMATSU

Koriyama Works
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The latest four channel technique has made remarkable progress.

cement seems to have been almost determined.

As for the four channels on a disk record the course of advan-

In this article is made a description on a four channel reproduction system of disk records as a central topic, and further an

elucidation is given regarding “SE Logic Circuits” —Separation Enhancing Circuits— developed by Mitsubishi which is considered

indispensable in the future for matrix four channels.
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Receiver of dorren system.
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SQ systems decoder output.
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Direction of SQ system cross talk and its separation.
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Recent Loudspeaker Systems of Stereo Phonographs

Koriyama Works

Norihiko KAMEYAMA -« Ichiro KAMINO

The improvement in the tone quality of stereo phonographs being remarkable now, we have developped some new ideas in the

design of loudspeakers for stereo phonographs.

In this report, chief points aimed at in our design are stated regarding some examples.
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The Latest DIATONE Loudspeakers

Munehisa SUGIMOTO - Kazuo MATSUZAKI - Mikio YAJIMA

Mitsubishi DIATONE loudspeakers, have been developing as chiefly business purposes since their debut in 1947. To meet public

demands they were introduced to the general market in 1967 as loudspeaker systems of Hi-Fi component use at home. This turn has

brought rapid development and the demands on them are increasing rapidly year after year. Their production now accounts for a

greater part of Mitsubishi loudspeakers,

This article makes description, in reference to the Companies latest loudspeaker systems for Hi~Fi component use, on the points to

be considered or to pay attention in the design and also the technical features of products.
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5, COFEFBHEABTCAZIRE, M A2TL 3,

(7) fERHAXwvce

(8) FFEANBREIAEVCE

(7) (8) d—H, FHUSCXLDLEBEAL 5 cBbN 3
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ooy OHMBTH D, ® yav AR
ALTw3,

DS-301 8, 73~AF0wo Y23vuay HOFEHDE R, H
LHE L UEEHC P BRI N Ts Y, $BREoRGE
Svdzvh OUGHCHEEIN TS, Fk, 10,000Hz J«J\J*OT’I i
& 2-A-vr—2- FHPLT, HEZEIIUKEOEHLEL L
U7 b DIC L,

DS-251 L& h, 73-25 w0 Yakvvay HROBEFOE DR,
Y=g~ FHTHND 73-2F w0 0~F217 EIFEN S b O %
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LARDLOT, BEHNEESCSEAETNE A L, DS-301 T¢
DEBEE, FrLrab B 5 XET, 28-n- BB L Ty A
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DIAPHRAGHM
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NSPACER

YOKE

! . CENTER -~ RENG
MAGNET  POLE-— Pl ECE

4.1 (a) F—-nplE2E-N~-
Dome type speaker.

WY ERYD, 1Zub D fo 2 T RVTE L d-Rdutfud iCh b,
EERERA RV E o ABHRC A > TH LD O THER Y BT 5,
4.2 F—saWAE—H-
chi 4.1 (a) ©X5CEBEOTIRS F—r WE LD D
s BB OMEE 7Lz, Fav R EDEIHER A0 - ik ERHD
NTW3, RS L rsuvdzut BEERD 13— B di-v JBIC
HRFIRTR B L THh 0, BERBECK Y rrbbLT, mllT
, B R s BT RS Ao TE . HE0EHE,
DS-30LE D z23-h— B X R 94— CT D F-p BRI L TWw5,

Fet T 2E-h— &, HOCIEBRIANE W 2 &, HERIHE
(it Pt TRIT B » T B 2 OIRIEIFERIEL, F<hTwis e
BRFEINTHD,

4. 2 ic DS-301 5D 20-h— & V-5~ % TNEH P 10em
& 5em D N—u WBICEEZE L, Lafor Bit% DS-301 4% & 1S
CiC L7 b o o#RR BB L AT cht e, - BTl
Z2 5T vass PEAECT M Tw3 C RS bh 5,

A, HEEHEREECH B Oh, WE, RET 7L R B,
Fhb I b Tn3 X5, B at-n-% 1leT3=HE
DEATHL & v o ZBHEN AV HE2 T3 AR ITwARNTHS
5, KEOAZEATHOACHETH W TWRLER I, &5
WS ER D 2FLE EEZC bRV Y-EaTUF * TE 3 XTA
ST BRERD B, HEARFEALTRERAR Y, $-E21Y7 BIE
kB, FRSHEED, HBEREEOR- 26-1- AR EHT 5 &
5AENRL, HEEAEEOEN 26-h~ X, [ERDERSY ot &
ERTHHEEACH B,

Fets T 2E—h— FHEFMER T TV B ED, EEERETE
2ty IERE L CE Y, vafuz B B0 AV AD LR b D
BE N,

F—t B 2E—h— Db 5 — DO L LCH, BRTHIIC 7422

~ (Douthid-) ERNT R CLicE >, Lator e i b
Jubo-L TESETH D, JovbhA- o, HERMCKk®D
CERIEFOTALL, hobrul b5t OBEHERIEFICH » 25,
5% CEE R TR LT oL A LT HRMED X biclRET 5
CEBTED, AREL, LARUaH-T B LT N TAT i)lﬁw‘%
M Tizh,_\a‘nttﬁw bR LA WDT, Joubhi- OEATIHES
LAWY SEET s 0ERS A5, 4. 1(b) i DS-30L B

ICEH L Tw 3 DM-2210 J 203~h— @ 20vbhA— IC X 25D 1
vho-u WL R T,

SR - Vol, 46 - No. 8 - 1972




et
(=)
:

(dB)

Ry A

160

B & % (Hz
20 BN - E Y L B O

(dB3}
T

~10F

LAY A
T

~o0l

& 6 8 6 8
/g i i i 1 1. 1 1 L ! L
2 ) 1.00 2 10,000

:
4 2
B ok % (Hz)

At bA N=A B0

4.1 (b) 2ovbhi- O

Effect of front cover.
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4.2 (a) DS-3017F W - &% F—4 12w b A
Model DS-301 using medium and high tone dome unit.

10

g

M ’\T‘ ,/, .-'“'\‘ 30\
SR

60

4 68100 2 4 68108 2 4 6810 2 4

(by DS-3019 W@ a~v ==y MM
4.2 (b) DS-30L - #if 3-v 220 b B
Model DS-301 using medium and high tone cone unit.
4.3 7aA~RF4v s A—FFLTDV4 —F—ELURT
—g -
DS-251 picfiibh T3 we—a- & LT DS-34B MK I i{#h
NTw3 20-h- 1, B4 3 IURE4L 4 I0RT X5 ARED 7
I-2F 1w 0—Fa17 RBifbhTw3,
§ chik, EIREBEHETECEHL, 20oERECHEMZRT
AL7eDd DT, 9-27 ORTIC X > TEMEBELEND ok

BIED 1t b= E-h— « B2 - f2IF - KB
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LCoNE

L SPIDER

‘}\%)1(:&5 COlLL
~~

SABSORBER
N\ . CENTER RING
MAGNET .

POLE PIECE

COVER .
YOKE

® 4.3 73-254w2 0-Fa13 O wr—g- (DS-251 J)
Tweeter of acoustic load type tweeter (for DS-251).

CL\ TER RING

POLE= PIECE
’ IAGNET
o wm

VOICE COIL
DUST CAP
iy
CONE ™ !
ABSORBER

® 4.4 7a-254w2 0-Fa(F O 23-p— (DS-34 B MK I ff])
Acoustic load type speaker (for DS-34 B MK II).
TR E - AL S LTwE, NHOESEHIL, HEHEKE
OHIERIL B & 2 diC, BUROEFEGHZPIEIHERD Qo &
FRREEcH 5 05 CRED X S IKHHEIL Cwb, TORE, L LA
DOBWESITMLDE LT EFZ - A BHEPE LN,

%7, DS-251 D wa—a— 1%, 70ATws AL, {EISHERN
PegH 600 Hz & v SPERICEWEREGI L TH 5, ThiE soad—
AEEEEOFrE SR T, FALL gozi-A fET
OEFMEOTLZFF ST &, DIODHEMDREDICHEROE TR
22 bk, LEEHF 600Hz 2w ve—a- ZHHFELEOT
H5D, R 9-Dr WER25cm, soxt-A FBEE 23 2,000 Hz i
kb bT, FEFICOARDDOE Y 2274 Ao Twh,

A, 4 Re—sS—>Y g —H—

Wby DS-301 7%, 2517, % XUF31C MK 11 JBicid 10,000 Hz
Ll OB EEROBLEICE 2~R-y1—8~ BEDINL T b,

BEskEgs i 10,000 Hz Bl LicowTit, Bz 2Ahvweiwi e
CEQUIIZE B AR ENDH TH o %, BBC BIFEET o SR
B, Nopd BHEC LR HEEHR OB R o _ERRZ 12,000
Hz~15000Hz 2 vebhTwn3, FEELOFELD, @iFE R
12,000 Hz~15,000 Hz -Gl iIcHE L T, noe1 ik e
LR D2 B 5, aXEEE 250, 12,000 Hz~15,000
Hz 2 “BER” CBELTWEHEShOMETH B, itk Lafua
215,000 Hz FCHUTTWEhbE wo T, FREHRLT “HiR”
1c 15,000 Hz 3 CHELTWE L 2R ALAV TS S5, B D
Aoy KEH E—0 2 Fpnd BECFERMCHTTRS T 2 RBLET
5551, KHERT LI, HAEEEP-ED, Psudzvh OFe
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4.5 2-A-1—z-
Super tweeter.
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10,000 Hz Ll Lo Wklk, SHABZOHELE 2 vuln B ED 297
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B IFHCFELELLDTESEACIETE A,
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ERRETHD, ABOTICEMC 2 Aviid, 20,000Hz L <
BREIND EOFERTTELTRC LAV, CC—HUXEEbR
5 A=A q-a- BT L AEEED D, d1ti-v OB L —FE X
CRELTnBL51CEL B,

T5nSELZFHZEEZICONTHELNTWS, AMIwT Fk
CHBEARESBOBFERAL, #HFH-bIL T3 L5k 40~50Hz
FCHETHETSTHA S5 L B3, BRI T oL
BT 5, EELEREHUT CARK P TFROMNT 2 b 0L,
Aavt FOMOREEZNFEEL TS d0TehhE, KEOEKY
HEETcERWEAS L, BELXTCE EEbTHEHROZHE LT
XCARIHEREAZTHS S, HAHolRTE, 129t B i K
3, TR ONEE, 2E-h- O AR EICd DR
o, ERIRLUTCREERHL WL S ICLBETTn 3,

5 v kBN oA, A0 EHoECZERTE»E S

LA, 3 AL L EOEMERED D 0F DL 3 ediciE—D
D F-Kvfuk EHhB,

4.5 §FLFSAFHK

CoFRIE, DS-31C MK I IKEHL Tw3 d1pb—u HEDF
#e, DS-31C MK I &1, EFEENE30cem ¢ 20cm o
2D 9-07 & WHIERE L, EEBE dem vr—z— & 2 KWFIBR
LT3,

COHXE, 2AD -7 2HECEHTELICE>T, A
RKREFEL 4ol DRVIEND ZHEESE LT L HTE S,

FRAEEA LREFCAT TO Lafur i E-o, Frud BIEFIC
LERADTED bh ARG ERELNE,

EDL5% 2E-h-ThH, HLD E-0, F1uT EE S LTHHG
Bl wds, Co d5uF513 HETE, NE30em o -y DEWHK
IR 20ecm 9-25 @ FruT A3, A 30cm 9-25 O FrpT DO
WHC O 20cm @ E-o LB X51CL, b-ap @ Lakurh-T
% 235 ILLTWw3, DS-31C MKII 0&® 20cm 9-25 B X
U 30cm 9-27 O, FLT, TO2EKD 9-27 2 WFIEEH L
ek EORHERR 4. 6 IR,

e, TOBL DRB XS 2E-H- F 2K THIE, &
BOSELI oty HElZ LCw 3R, BEE S D HUISE v
A X 3dB EFF 528, e b LichHd T ety #lnsd 3
NTNE, EATHHAREB P L TL 30T, FetirubiC
ANkt E, EBEERITELTHRICALTIC 255 KHETC

104
~  OF
=
=
X 10k
PN
I
> 20
i) | v ! Lol
2z 4 6 B100 2 4 6 8L0 2 4 6 810,000
B g R (Hz)

4.6 HJLrs1F HR DT B o
Output sound pressure frequency characteristic of
double life system.

x4 1 oul-2ub i aB—h-vars B

List of specifications for speaker systems for component set.

W & DS-22B MK 1 i DS-34B MX 11 { DS-31 C MK 11 | D5-251 g DS-301

n % 2 WAY  3WAY F7r 2WAY _ 3WAY AWAY
PR RS Ty rv a7 ayy—rE Ty a7 R EY S

% K A )] 0W 40W OW 4OW 100 W
ABA v E— K v % 80 80 40 80 80
Bk ’*"3(1%)& # 50~20,000 40~20,000 30~25,000 40~25,000 30~25,000
TmAR s o A wa 2,000 800, 6,000 2,000, 10,000 2,000, 10,000 1,500, 6,000, 10,000
o “(%B%] A 93 93 94 91 90

EEHAE—D—

PW-2019BM (20cm)

PW-3022CM (30 cm)

PW-3014 CMX (30cm)
PW-2019CM  (20cm}

PW-2517 BM (25cm)

PW-3020CM (30cm)

WX -9 —

PM-1020CM (10cm)

DM-2210CMX (4cm)
F—uB

WA — 91—

TW-5025CM (5cm)

TW-5016 DM (5cm)

TW-5025CM (5¢m)x2

TW-5022CM (5cm)

DH-2201 CM (2.3cm)
¥4

AR~ —

TW-3301 AM (8cm)

TW-3301 AM (3cm)

TW-3301 AM (3cm)

F oy EX v b
(8 & X EE X R1T)
(cm)

f #| R & B
55% 33X 28.5

£ & #W W OB
69%42X28.5

e & % W OB
80x49x 34

Ta—RT 4 w7
R a v HR
52.5X31.5%21.5

TA~RT 497
Y2~y ya v
58.5%36x28.6
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4.7 DS-251 ¢ 2E-h-vaAFs
Model DS-251 speaker system.

X 4. 10 DS-34B MK I J§ AE-h-2254
Model DS-34 B MK 11 speaker system.

4.8 DS-3019¢ at-h-u2F6
Model DS-301 speaker system.

X 4.11 DS-31CMK1UIE AL-h-22RF4
Model DS-31 C MK II speaker system.

X 4.9 DS-22B MK I Jg AE-H-Y2T6
Model DS-22 B MK I speaker system.

X 4. 12 DS-16 BJE af-h-v25s6
Model DS-16 B speaker system.
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BEIEHLLT, 55— 3o 2o o boT, HHEO F
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Sy REOFBRE T ERTEVES, blETELETHL,
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, ..Jr‘)ffd@%@?bﬁﬂ&lﬁﬁ’ﬂ, FokE, BEERE LR, &
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Yud &
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Constructional principle of differential speaker.
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DIFFERENTIAL SPEAKER DIFFERENTIAL SPEAKER
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Connection of differential speaker.
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6.3 DIFFERENTIAL SPEAKER P-610M o
FH )2 S s ek

Output sound pressure frequency characteristic of

differential speaker P-610 M.
MAIN~AMP
REA ]

Reh
L—p 7 FRONT
> +
L.

4 6 810*

f.ch

6.4 E-H- FEIC X B 2MwordFeri K
Matrix four channel form by speaker connection.

P—610M

xRy T IHER Y Foy

6.5 DS-16 B iIcfilifil % Dx—A oo b
?} Shift circuit used for DS-16 B.

£ 6.1 ForLvupl at—h- P-610 M O E{1EE

Rough specification of differential speaker P-610 M.
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=& 6.2 DS-16Bi v 2 5 & HE Wk £ b%
Rough specification of DS-16 B system.

W % | DS-16B

i) EN FATrbydel A¥—H— AT 4

4 v E—-X2»z= #HEAza4 160 NORMAL 80

T2k A B R 60~13,000 Hz

Wa ¥ e e < 90dB/W JIS C-5531
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UDC 681. 84. 086

B EEE=Y Y A7 4 AS2001 72

A& = AT R B

Portable Voice Monitor System Model AS-2051

Koriyama Works

Munehisa SUGIMOTO - Katsuzo HIRAMATSU

Among Mitsubishi voice monitor systems are models AS-3001 and AS-2001 which are widely used by the NHK broadcasting station

and the private broadcasting stations as well. Model AS-2051 voice monitor system quoted herein is the one which can be put into

use as a full scale monitoring and yet is of handy portable type. This is a noticesable advantage that promises bright future. In the

part a headphone or a simple loudspeaker was used for voice monitoring on the spot recording or on the street operation, while the

advent of the model AS-2051 unit has done away with all the drawbacks of poor voice monitoring and the fine tone quality operation

is available with a broadcasting car and a relaying car.
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HHIB L o TWBR L LACKELRKFERD S,

fEsfe, WEkE R T® &F 5 afi— BRO BSLHRGE, 5 ARER
CoREASYE, WHESSE SOBH e il Aoty PlEL
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2 4 6 810 2 4 6 810% 2 4 6 810 2 4
B oE s (Ha)
2.1 HNEEE S oFF AP (BTS-6131)
Allowable range of output sound pressure frequency
characteristic.
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2. 2 R EEEES oA fip (BTS-6131)
Allowable range of directive frequency characteristic
(BTS-6131).
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Portable monitor system (1).
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Portable monitor system (2 ).
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4.1 20cm H-75 B X5 cm wo—n—- ORFH:
Characteristics of 20 cm woofer and 5cm twitter.
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Tone control characteristic.
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Characteristic of AS-2051 monitor system.
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AS-2051 B voice monitor system.
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Outline dimensions of AS-2051 B voice monitor system.
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Block diagram of AS-2051 B voice monitor.
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Output frequency characteristic of AS-2051 B voice
monitor system.
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Model P-610 A Single Cone Type High Fidelity Loudspeakers

Takeo SHINDO « Tamon SAEKI « Noboru KYOUNO

Koriyama Works

High fidelity loudspeakers with an aperture of 16 cm in diam, which have been favorably commented for these 25 years, have
undergone the changes of their models in such way as P-62F, P-65F, P-60 F and P-610 A. However, the principle of the basic design
has been carried through except appropriate improvements from time to time.

This article is a summary of report on the technical information made available through the long study of the products, aiming at
satisfactory application of them by ever increasing users. The changes of the design to P-610 A and information of the speaker cabinet

accumulated for many years are the central topics of the description.
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History of 16 cm high fidelty speaker design.
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Constructional dimensions of model P-62F speaker.
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Constructional dimensions of model P-65F speaker.

2.3 P-60F 2t ~n- M~k
Constructional dimensions of model P-60F speaker.

B 2.4 P-6107% 2 €~ h — &~
Constructional dimensions of model P-610 speaker.
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Changed positions of corrugation in the design.
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Changes of shape of cone.
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P-BIOTHRBLIRERLI®
EHRNDINT ~va v aINT -y s v
2.9 guf-vsv BROHER

Changes of corrugation shape.

2.10 P-62F o - v # 3 (100 f5x1/2)
Material of P-62F cone paper (magnified 100x 1/2 times).

M 2. 11 P-65F fi 0 - # F (100 f%x1/2)
Material of P-65F cone paper (magnified 100x1/2 times).

2.12 P-60F, P-610 Jij 0 — » # 5 (100 f5x1/2)
Material of P-60F and P-610 cone paper
(magnified 100x1/2 times).

16 cm Yi— 9o JB B 2E—h- (P-G10 A J) -« i - el - 50U

T oy BT oz ERAE =B -

Loy
1204 el
S - /o P62 Fjiz
\ j
P 2...u
1404
TP
16 ! /
r v P~65Fj%
>\( 2 P—E0FH
3 2
1404

P-6102

B 2. 13 1,9 @KoM
Changes of edge.
T PILA ML L& Z o T B,

—7, 2E-n— IBEHR OETrRIE OB S Hho bh NS IHRE
1-v DEVEDTER LU E IS fd WO,

KICEMRER O 1o &, B 2. 13 KFRT & 5 koL
Feo WRICHB O EHERATHE: Ko b &, HERN LoADIC
IvU DEROWEREE Y, SLauda—s AL . ThiE, K
W OHEEE & LD 20F0d &, EHERTOBMNWERK:, B X
U o BSHE X 30— B & 1 & ORI ORRA & % &
L ToMETSH B,

2.2 HR

2U-Iwd W ab=h- T, WEFRD 251032 O KA v IC
HBkw, PHo P-62F BT, sun o RKCERT 2 27101
2 D L2 EPMEFMEREOELDEEKE { Lk, —, &
HC X > THT B sul DEWDO & B, I19rE—vav ¥ K123
DOREAG~DHHAR EDFREBE D > %ke CORY, HH - FEBOWR
05 k2 bic, EREIICHF BT R 2 TRV 5 D5 FICHE
BLExr (B2 14x6E2.17),

2.3 WKER

BHIOHE D A-23vt9dw bt WTHD DR DE, OPF A
(4 BEA BH ywax=13x10""#o2 - 1125w ) % M clld
LCwikk® T, hz{flLi P-62F F af—h- E221 & ()
WS 8,500 oz %15, HFFe L CREMW AR TH > .
LsLIRSEE D, ¢Sl aridbbh, MK-5BIc HEid 2 & &,
MR, BRICHERBEMB LT A Y ORESHEICA > %
DT, MK-5TURA % {8 - C 28l & A 9,500 Aoz © AR T
WREKCL, chi P-65F BicEfL A (M2. 18 % X U
2.19),

P-60F Bcik, co P-65F oKk z Sk cRIFEAZER
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2.14 P-62F fil 4 v A

Damper for P-62F. ) 1.6
0.6R 06R 0GR 0.6R  0BR OS8R |
| 7 : t |
bl / ‘ g >\5 :
1.8 1 4 - : < |
A GER| bBn| ban|  bsal  G4R Ser i o2
H Il
— 204 1 | ' ! | e
1418181818 1818 18 181.81.81.8
784

2.17 P-610FH 4 v A
A Damper for P-610.

- OPgin

0.2R

1
02K N
! 0.2R
2—p2.2 -24»2.6«“1-1

l
1.4

T2

2.15 P-65F & v A
Damper for P-65F.

2.18 P-62F I % & 8 &
Magnetic circuit for P-62F.

o
i

XA

FAFET 306 K25 MK~5
/

e
75
S
\/

[
e
=
o
Lo
=
>
|
5o

—20¢ 2 ; —
151.5161.6'1.81.8]1.6
43.6
4.8 -
54.84

2.16 P-60F 4 o A
Damper for P-60 F.

Ao feds, B2 200k 5 AR E Ao, P60 TRET &
B R 11,000 finz 2183 2 wic MK-5SDG BRA % 55, &

L

LR DL AR S BRREBICEE LR T, BRI oEi o A o4
WEEZELIOKIILAE (B 2. 21), 2.20 P-60F j % & @ B
) EWRCbh 3 POBIEE 2. 22 o & 5 B, METT Magnetic circuit for P-GOF.
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2.21 P-610 f] § & [l %
Magnetic circuit for P-610.
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S
A
w
=N
1

L6305 |

ke
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—601 (‘ 5$841)

)

B

i
F-19.24

i i

[t2]

Jems
e

| T
1-———~30{¢—~l
P—610 (1% 843k)
2,22 WL EROHEE

Changes of center pole,

10
- O«
< —10f
Y
&
S 20
68 68
—-30 TR N ! S i Lovad d L I
T4 68100 2 4 1,000 2 4 10,000 2 4

R oE (Ho
K 2.23 P-62F Jgat-—hn— oM R E:

Output sound pressure frequency characteristics of
P-62F speaker.

101

w O

o-iop
: Y ‘x‘
5 V |
~ao Vi
68 68
—30 J 1 ! i i 14 L S

B R # (Haz
2.24 P-65F J§ at~h— DHIIEG ERBERHE:

Output sound pressure frequency characteristics of
P-65F speaker.

16 cm B— - JB B8R 28-h— (P-610 A 3) - HEg -

#efd - L

10+
— of
m
=
<
N —10F
®
y~<
A
—20F
68 68
—30 g 1) L ol ) [ | L L
4 68100 2 4 1,000 2 4 10,000 2 4
Bl g % (Hz

)
2. 25 P-60F g 2t-n— MG LR B

Output sound pressure frequency characteristics of
P-60F speaker.

10+
o
i A
~ N4 la
N 10 AR
e 14
AL
K ! ',1/‘ g
A \ ! .,4\,
201 I
W
¥ i
6 8 68
—30 Loloi} 1 Lot L Lot 14 1 !
2 4 68100 2 1,000 2 4 10,000 2 4

Ao B (M)

X 2.26 P-6109% 2t-h— O EETEEHE:

OQutput sound pressure frequency characteristics of
P-610 speaker.
EL T3, CHEHEEROBHITO A5uz LY, HCBY
T T 7es, HLLDROBFRHREE P DEL D 2R AW &3
b @, P-610 B Cld57e e EIE L 2o
2.4 BERESHE
TR B RO s b B A o HEBE, 2. 23 b [ 2. 26
Dk5ic, B L THREBOET ERREE M b RSE
b, EHROEROER L ERFEICORIN TR S,

3. PHI0ARRE—A~

BAER e Tw 3 P-610A I8 2E-h- i, Bl X 5 Z&HE
BTMBEINTELR, 2t LTl KOX5AELOb LiICE
LB L Tnwa,

3.1 EEERAT

Z D aE-h- I, FEF 33 ERE & e Hods i Miks BTS-6121 %
WETBHEFH 2E-n- L LTEKLED DT, br 5 ¥ FMEE
DB 2FLALI-F DHBEAY, F—F14 ROZ{EoRT Lk
WTH ok, d1tt—uab-n- OEERTIS X CHBEEAC,
FILAKD L5 S eHE ORI fioh E LTEVFLLAE L,

(1) mUFHFBARNHEE LA I7dB/m % B4E ¢ 3 5 (&
3. 1),

(2) BHZROEMRY Q % 0.8 10, HHIES MERIERD
Fplig b DNTHICHBEELL T T3,

(3) BVBFORVLSCEEEZFRT S,

(4) BTS-6121 2% 23, ‘

Z LT, WEHI334E P-610 T 2t —h— 52 L, BTS #Hiik o #iv
231V ob—4uz HKk{ED, 6 QAbI6QIETIEENRB L L DIC,
P-610 A JEASRE 35 4E34: L 7z,
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B &6 81 ) 7 1,000 2 P
S B g g (Ha
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= K 3.4 P-610A T at-n- oA EIGE
B 82 Phase angle frequency characteristics of P-610 A speaker.
8o 10-
78 st
REREH (m) o
E 3.1 WO-FTHrmAFE L1 & FEHREERE E OBk
Relation between the distortionless maximum sound —10F
pressure level and listening distance. m
10} <
N
) N &
= o >
= \ m 30°
AVRRTY
~ Vi s
N —10F 60“'\ ] :;:,
kS L "I‘x;;
X | h ;
i 20 ‘ /%/W . '
—opbk ! -
! »y'\.l BB (H
¥ b
68 69 3.5 P-610B B 2E~h— O FHBEHIO-F SR FWATE:
—305— EHS I s . ﬁ)fcoo 2 z; Distortion factor frequency characteristics of P-610

1
B O % speaker classified with harmonics.

3.2 P-610 A T ab—h— OISR B s 201

Output sound pressure frequency characteristics of
P-60 A speaker.
10r
—~ 100 .
2 8 ‘
6 o~
~ =
N 4 =z or
& ~
A 68 68 X ~—10f
~ 10 Lokt ]} I | { £ qt 1 | 5
2 4 68100 2 4 1,000 2 4 10,000 2 4
B # (H) . N
o0k
B 3.3 P-610AJE ab-h— OBEK 1vt-dva BBk HFkH:
Electric impedance frequency characteristics of P~610 speaker. 68 68
3.2 i g B Sy T B A Iy R o X R
L N . N BOE & (Ho)
P-610 A J§ RE—h— DHAEIERBARHES 12 U1, #FOHAE o R
3.6 TEETHD > X CEBRECET S P-610A JE

EH 3. 225H 3. 6 IR L e 2E-h- DU R

886

¥7z, CTO2AE-h- OHEEIIROLEBY TH D, Output sound pressure frequency characteristics of P-610 A
RO 16 cm speaker in constant voltage driving and constant current driving.
NHK #5752 4% U116 EIE £ 29 jig
ARIRE 6.5 cm R OHER 078 g
IR DGR Qo 0.8 g 2011L DELRERE 0.011 cm¢
BT R O & 6.5¢ HA221) DEH EH 15Q
REROEM 2712%2 1.64 X 10% dyne/cm R123 1L wE=5 2 16Q
{3 e HE O S 80 Hz T4 DI 0.86 cm
EREEgeR 1% W AR AR (2. 22 2[)
SEHIIEE LA 92 dB/m KAEADERE 3.0 cm¢
ARZET WA raf-  3XWT g KABADE X 25cem
a-v O Lo bALT, Aotk -l OEE 192 cm¢
J~-v OWHEE 22g Su—t DEX 0.5cm
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% 3.1 B{ED P-610 % 2t—h— O
Kind of present P-610 group speakers.

| P-610A |P-610AT|P-610AT| P-610B P-610M
ETS @fsdt | BTS # | JISHli | —~ilifi | 777 7Ly enz
" o | BTS-6121 LI i ¥ e
& (2#lOFL4 240
(60002) *32)
?TS HIJISHE |~ F477bvivrz
ﬁyﬁl iz} .
% LSz B H e Jp -
" ® eem g ' (2o F4 xadr
(6000) %3 2)
BTS 50 | JIS s1i% | —Abi
wr e s w i b} VC 1, VC2 15W
R AN 3W R ’ X
& AEFIERE 3 W
(6000)
BRA 1 VC 1, VC 2, 16Q
anl 160 160 160 80 ERCET
gﬁgm&yx 80~13,000 Hz 160 160 80 80~ 13,000 Hz (3EF))
KHHIT | 92dB/m 160 160 80 90dB/m (D)
gggggm 80Hz 160 160 80 90 dB/m (3E31)
TARIE | o som 160 | lea | 80 90 dB/m
BRI | s 6o | 160 80 50 dB/m
EaLow 0.8 160 | 160 80 90dB/m (3F)
AT 1vemmg | 160 160 80 50 dB/m
S | 11.000gauss | 160 160 80 12,000 gauss
om o | B0 L e 160 50 12,000 gauss
Aama | MEZSDG 40 160 80 12,000 gauss
A HE | M % 160 160 80 12,000 gauss
&/ W 0.75kg 160 160 80 12.000 gauss
BT 2 0B X 0.09 cm
BER 220 & O BTG 3.15cm
TERRZE & OWHE 11,000 fimz
FRBEER 8.5%10% 2502911
3.3 #{ %8

D P-610 AJf 2-n- 1, LAUEEEEZ MR 3. L icAT
X5 AERD Y, MG AW F TR 5,

4. MBF+Exy bEFoiEH

P-610 A 7 2E~h— OHREZ TICEEMT 5 720 O IE F+E%w
P e LT, —ICHERY e MHERIEESS ), ComFEELE
NWEFEZ S o T w3 b T2 L CEEE2 DT R ERD B,
CDAE-n- KL Co—2DH%E LT, #HHE ++Eiot %
BHL 2356, JEATHRE o B NSRBI b 2B D 5
R, MHERE $+C%0 b 2 AL 2GS0 T M OUHDT D
3&0ni b,

Fie, 2E~h- WATHDOTHIRIC X » TRHEEMAIEEL <2t T 5,
4. 10, KT Rwon W EEHE %0 OB R DD T H B
B, EEEADPEEHCENLE W,

4.1 BEFRE+rERy b

HEAE £ets0 b 58 Ve 12

s at 1
Ve=35x%10° - " m(ema)
REL  a: HRIREIHEE (om)
™o IRHHFROFMER (2)

So: at-n— BH OERILRFBE (He)
Fr i Fothe b KR T RO EIBIHER A (Ha)

16 cm B— 3-u B BMERE 2t-n- (P-610 A 78) - #E1E - 10 - BHE

2@[‘
KENy T
8
1ok §
LY
N B N +2,300]
= N PR - a4 600
= ok
RS i
N
= .
Nt
/
1
o0k !
o 58 638
— 30 Lol s 11 1 3 P A 1 ]
2 4 68100 2 4 1,000 2 4 10,000 2 4
B R % (Ha

H 4.1 kI Aol 3 2E-h— EERIR $oE%0 F2E—h~ DH
T B AR

Output sound pressure frequency characteristics of large

baffle board speaker and spherical cabinet speaker.

V(3 10%m?)
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A

bRy PR

*

150
v PIZANTED
S He)

4.2 P60 2L~~~ Ve 2 fr DB %
Relation between V,and f, of P-610 speaker.

OEFERB Y, Ve & fr D Asa-2 &EZLE 4. 2 DX 5 i
ARE HEE L OAMOBEEE $+Eru b 28EETE 5,

4.1.1 R16H RE—#—

O FpE%w b & BTS-6131 (CHIFE X I e IR 3EHs O — AR R
ELTHDRBE S DT, e LTHM o2 LIFER, ot 3B
EREICHREL, HEEFD Jodsey-2 T HREC{EDbNRS, ¢
OfE~TEE R 4. 31, BirR 4. 4 1ORT,

4,1.2 Rs-16 BYRE —H—

CD Fet3wh b R-16 % & HkE, BTS-6131 i Mg S 7 Ji3%sE
BO—RHIHE LTELNEH, 22 LT5—JLa-4 0&%E, B
R DB b s, H4. 5IkIAK, 4. 6 ZFpomET
BmEAL, R4 7 R RT,

4.2 fMEAREH+rEFRy b

P-610 A FINAHIRIE $pt%w b 1X, Q=08 & \» 5 M0k D, K
Bab OR{ELTIRE $ot3o b KREL CHFAT I C 2 BEE L
s TD FpEhe b BEEHEREEE 260~ OIEFFEL Y 30
~40 B NFHCERE L, EHFROMU L Y T HUFELHESICL
gt o Tnd, ¥, BERO X 5 K FESEOEMS $+t%
wh BRICKE XN B DT, 2REOEEMEVE- o

—DDEEMT, 4 8IGRT X 5 ic 25-305 B 25-208 75 &
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4.3 R-167B 2 €~ n — 1§ & &
Constructional demensions of R-16 speaker.

(dB)

v ARV A

—30

[ N H — L
2 4 68100 2 4 1,000 2
B #E #E (Hz)
B 4.4 R-167% 2E-n-v27s OHIIE TR B E
Output sound pressure frequency characteristics of
R~-16 speaker system.

 —— 0] 55
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ti i {7
11 | RSN
F : 3
by “:,’!

A
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Fi AT
o < v
I 160~ —| /' A
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\ e R

EEH HiEEE

K 4.5 RS-167 2E-h~uz5s Wil (E®)

Constructional dimensions of RS-16 speaker system
(old type).

AR
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P Aoy Vi

=

X 4.6 RS-167¢ 2t-h-v25a /ﬁfu_ﬂfk (Fr)

Constructional dimensions of RS-16 speaker system
(new type).
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4.7 RS-167F 2E-h-z25s DI LR B ERs
Output sound pressure frequency characteristics of
RS-16 speaker.
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4.8 SCH6l0TE2E ~h—v2706fid Tk
Constructional dimensions of SC-610 speaker system.

(dB)

A

i
B

o 7

B & & (Hz
4.9 SC-6109% 2E-n-v2F4 DI R S
Qutput sound pressure frequency characteristics of
SC-610 speaker system.

H— -3 e Lagko b o, 100~600 He (o4 F b
cLTw3 (E4.98M),

4.3 EEMERE —H—

FLTEBHE L TR B
BICHT B AoYud B BIGE~ 0 §-E2107 %
KEDE Y 2E-h~ TH 3,

EELT, sLoviy HOERFTH 572 b1 HRBE
PHTWEDR, 6~8HERD b—oyrL 25 E ORTE %
TR, Avod BRILCRERN A Y1 Fo~T OFEEBRIITL 2 26
—h- FFEFAR>TnD ¢,

BREED vp—T b 0T, KPR
EOBFR L
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4.10 SC-711298 28-h-vR7 e M1k
Constructional dimensions of SC-7112 speaker system
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Z  OF
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N -10F
I
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—30 I i
2 1, 4
BOoE e (e

4. 11 SC-TH23f aC-h-v25e ©HIIEER B
Output sound pressure frequency characteristics of
SC-7112 speaker system.

4.3.1 SC7112 zxE—H—

CO2E-h- 1, EHNOIFEEEE LCERERS 6 A D
F—2J A LRE~D~ TH D, 4. 10 iR iid-~Iiko X 5ic at-n
— % Svds KIELTw 3,

4.3.2 SC7118 alE—H—

207 va— RED X 5iC, HiHT 21o0hy #{lHT B GO

h— 5 AU Bilko L bERkEh g,

TDRE-h— T 5 L BDk®, K, MEEICD IR
DF AR D o T3 (K4 12, 4.13), at-n- EE 4. 14
DX 54l 350 12 {EEHT, I Pu7i-2 & OEFH
2E-h— ZREL T35,

4.4 SRy TLRRAE—H—

Rool R KE WD OCWMT BE, ++tist BO X5 K H
FhRic & B P ER OO B ER B LR, ReiERsEoh 2
2, BWHOEFHMME 5 ¥ fTabrhE, HH LR TomE
RHC XA LT 5. Blflo® SC-7109 ik, FHERMNTHOX
DIEH & BHEAFTRIC L « Wi T 2 20 EFHER XL, 20 k0
PENROFED LA 26-h— 2 R >TWw B,

—77, BRE Rool L 28-h— & LT, #-Fod2z7 Ofc—I
HHITL 72 8 BHE D 28—~ 1k, D251 #:0 SFB3 D X
5 AKECHY, R EA4. 17 GRT L5 khSRoEEL &

7

16 cm H— 73— B EREE at-h- (P-610 A TE) - % - #2140 -
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o
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IR
4.12 SC-TUS Y 26—h-va76 DATHIFIEBEAUE
Horizontally directional frequency characteristics of
SC-7118 speaker system.

L

bi={EEa e

4. 13 SC-T118% 2E~h-v27s OIEFUHE W B
Vertically directional frequency characteristics of
SC-7118 speaker system.
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4. 14 SC-TUSTE At-h-saze Wik
Constructional dimensions of SC-7118 speaker system.
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2 25 810 2 3 1,600 6 10,000 2

Bl & ¥ {Hz}

& 4. 15 SC-71181 Rt-h-vazs DOHITIEH B ERE
Output sound pressure frequency characteristics of
SC-7118 speaker system.
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4. 16 BKEIE Rwol B 2E-h-v27 6 RS
Constructional dimensions of floor mounting type
baffle board speaker system.
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K 10k
N
5
A

._.20_

- 30

2

FElE (Ha)

X 4. 17 BRE® Avow ] 2E-h-va7s OISR BT
Output sound pressure frequency characteristics of floor
mounting type baffle board speaker system.

BhaELasR, B ve-J KhoTnd,

5. % ES

J—u MMOERITC R R 2 & eREER B L 5,
WBHI 22 4 (R0 2E-h~ BB EIFRIC B DL B Tth o2, T
5 LicHicihhi P-62F 5%, MEHEITOMEERICE b Al &
NHBIED P-610 A BT A - 7128, —D DIEAREMDR-CREE DE
WITETHELZ L VA S, LHALTTBTEME 3220k "B
S2EATnVD, ek ild, P-610J8 0BG IIIC I %2 TER (AL 28
KL, BFAANSW B—Tdh ok, & C B EHEERMD
AR, BVEEE LA T B ek, EEERIEE R & oL tic
LY, WEOHE LAL ZH10dB 5755 Xk & o T BTl
v, & LT DEFZZEENE, s+9— & HMTR D —iRRK
TERCHLBLCE Y, EAERBWW AL 2707 LES 2 EHRA
FThORLTnD,

—7, HEBAEPHOMZER D, 16cm 2F-h~ ZE T H— 23—y

TSR

DEWHH AE-D~ KD TD, EHHHMOHERREOME L w5

890

RAEASECDHS 2ELLN B, Hsk L (B FoRETHES
THEH, SEERLLTOREGELD L EASCOBICEEY
3, TLTCINEEYHML D C L BEEE 28-—n- ~OPkTH b,
H— 3—y B ab—h- DG TH D L H 3,

HECil~ 7 X 5 CESSEEFER 16 cm 26-h— OFEE W
CHERIEERL VS, ©) LAl TaBiEkERFEEY
BoTrhhdhdEadbin,

6. & T U

Pk, ZHoBEELEAEM 16 cm 2E-h— OFFFOHEE & A
$oU%0 b BHDICE D F 20k, BHVAEZ TS P-610
A a8—h— &l L 16 cm 2F—p- OEFOSECANRE L L
b EHT 5 RETH b,

bivbhd “216ecm 2E-7~" L vwbitAWni ) D 2E-hH~
ELTHBHL, 1ab04—2vR DEVWEEINNR 2 RE I, £
O—f & LT I04ELL b DR WER, 2 2E-h-1IC 1 1 HHEHF
-2 BHRAL, 1B 1EoMEERREEL, BEkod-Bke LT
CEHFAWERECESEDTERL, SEbCobHEEELIALA
HEREECHFEEHEZ TRy, BLLTHoThiaZT b0zl
fitLTw3,

#bvie, toat-n- 0EMChEZBRRCSEAR CHEEE
7z 72\ 7 [H NHK 5 e o & BB R % & U0 SEuEmo
Fx, mLUICHHEROMHER, ® F, Bk — &HE &
7 SBHRE O 2 L T 2,

& £ X M

(1) g, M, &Sk 16em af-n- BRE Wk, 5597 8
ffi, 3A%E (HE38)

(2) BH, We, EH: 458=% P-610 ofE, 2704 6, 3
A% (W 47)

(3) BBERE: BAKCS Hok ab-n- KL, i 5SA
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Vibration Mode Measurement of Loudspeaker

Koriyama Works

Central Research Laboratory

Diaphragm by Laser-Holography
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Takahiro KUBO « Takayuki KOIZUMI

In the cone type loudspeakers, few changes are seen in appearance since their invention, but improvements are remarkable in their

performance.

The mode of vibration is almost clarified in the region around the lowest resonant frequency and the so-called “piston-motion”.

However, the medium and high frequency region covering the overtones still remain unsolved in many respects because of in-

sufficiency in measuring techniques.

Recently, the holographic technique by laser has come into practical use, making it feasible in photographic observation of the

high frequency vibration with small amplitudes.

Applying this technique to the measurement of vibration mode of various loudspeakers, we have obtained fairly good informations.

chiefly about the vibration modes of the cut-off frequency peak and overtones.
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Frequency-response characteristic of type PW-125 woofer
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Frequency-response characteristic of type P-610 A

full-range speaker.
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Frequency-response characteristic of type DM-2210
dome squawker.
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Vibration mode of type DM-2210 dome squawker.

4. % z

4 B OREZ L 2BD 213 O AE-h— COWTFTA 5 k23,
ENEND 217 RIGURIEBEEZRL TR T eRibhr s, L
T, % 217 © 2E-h- KDOWTEDERLIELEREL, T OH,
% 213 KInTAEEIRG, 3w, SEHHERO E-o OFk:
BRI W TR E TR S,

4.1 £ -SFBa—-r54 72K~ H—0RGHEE

TD 21T D a-h- OEEREES b PRICH T TR A &
Btk R L, 20t O Frwd 2HRELEHR L RKAICIRET 25
HERT,

PW-125, TW-25 @ hossor OERZR 2 &, BEBEEIL R
AZBUNE Y, BERBAR Aa-v 2RLTwECLBbRrd, T4
bbb,

(1) HBEHEHFRCET, EERsLRERICHT CRERE €
2V EBE TR >Tw3 (B3.2(b), 3.4(a)),

(2) g bEIRIC A Tl a-v RO ORI/ & <,

=T - Vol 46 « No. 8 - 1972




il

pr—

BURAKEELIRTRS (F3.2(c), 3.4(b)),
(3) ZOBEWEHIEHED E-0, F1ud WKL THHZIBKT 2
RO EREAFEAET S (7 3. 2(d), 3.4 (c)(d))o
LlEoT e, EFH - BEHE o THAT 217 © 28-h-
THNE, ALY S AENZTA> T3 T eRibhb, EEH 2
E-f- 33 RESH 28-n- @ X 5, HEHHRORD oA 2
E—h— T, BERRTO t—o OFRERLSHEL A DHE, TO
FAEFRAICDWTE, o 5173 D af-h- &HHERDIHBDT,
EORMICE )BTRS EfTR S C L T 5,
4.2 2HHBARE—H-ORDHERE
T EHEE LA 26-h- T hs-THC e ERE L
Q?‘ﬁ@(ﬁﬁ 2B-h- i, BEEHD 2 EEHEH 2E-0- LB D
BHBHRE B, AL P2y BHT A8 T3 T & I EEE
1“2”9 20T, ZrEEETIRIC A - T HFE LA ﬁ\tﬁw\brm X5
REE A TR S XA DH Z, P-GI0A T 3—v O E oL
syl EoTThaEHL T3, M3.5%R5%¢ ,OOOHZHL
B =0 Frw3 BEDbRIIU®, ZO%BIE =0 Fwd ZHETT
nED, phY OFEEE CEHERHUETR 3, ThAEED 5 I
EPEEEH 2E8-h— & Wi HTH B,
fndso« DEHE (B 3.6) #75% L, 1,000Hz T3 Cic/Fgilds
o XNPHRBICA > Crd T e ibhd, 2346 Hz TEE 20D
SHETAEbNTEY, 539 H: cREOLEFEIHE2HY, 5
KOREEFTR > T b, T E—0 DREFE-HLTEY, €
—0 Fa93 T EL L EHNR—DFDLEL TR EELbNDE, &8
B 2E-h- ORER, MO L F OMER a-v DEWR LI
L, #xCHuLICR S ot L, EIEH 5 WikEsEH 20-n 14,
HLOFHECO U A MR EHbh 3 . S8R A8-h- T
I 5 ARTEEBIDWTE, T CrRBLNTWE T L THENR, K
BRIC K DRBOT & D 15 B EIET % i - T B, hnds0-
CIhilvwb b QEEMHTH Y, FEoiE I RIFRCANTH 5,
4.3 g FHI~~A$74'7ZI: h — DIREHEHE
F=t T8 2E—h— &, REB O & BT 5 K121 @
BB, 2-va1328-n— L E o2 A 52D, EH £ I
bRAEYDEN DB L ?&Eéh‘é B 3. 7 @PEH F-s2E-n-
DM-2210 OB BICERETH D, €~0 Frod BIEFIR DR
THEE 3. 8(a)~(d)IKk > THEMNT LN D, TAaDE 10,000
Hz THIEIFROBEHE R LN B A, 3-va(d O X 5 25 HED)I
BT LTk, lER—EEO»C—iam %5 T © & i
BTHEH, Feta13 OEPHRIIDEEDZEC LI, 205
TERVED, CHREEHAE-H-TW-250 $4.,5 20,000 Hz <
ORI ZEC L T b THhIEMNTF LIS (3. 4 (d)),
4.4 EHRFRTOE -2k
aE~h- ZHET A, EBCOTREIEHEGR X ) ofER
RELRE R, |m]1ﬁ@‘f\Lﬁ1:VCB§JL’C R R BRI L, RRICE
BERRD E-0 OFLER XHEE AL LLHTHE, SETOE
B, E~0FrwT OFsLE & DEERIE X WiIGFRZ R L T3
DT, TOREPDLD -y OFEFRCOWTHERL, ZoPikx
RCOWTELTH S, Ad 26-1- OPICE Fo0F OHIRICE -
T B~ 23T 2 D03 H 51345 ME T hiCDOTIEEET 5,
AE~H— DB b RS (— KD 53 HWRE) 12 10 € O {ild]
B4 loks5chsd®, tee
50 1 3—v O EURHOHFETO 250242
XD At~ OIRBYIGE - e - Bk - AHS -

LY ikndsor

AL -

g

R my mez R
) e
VR VR 1
231 az
I - Sc¢ T So

4.1 a-va132E-h— OEIRIRFE C O FHhE]
Analog diagram of a cone type loud speaker around
the high cut-off frequency.
D IwD @ 2702432 (2414 B ED)

my : FEHETCOEEE X D P OEE (RIINEE S &)
my : HEPBET-COMERE b MO RE (RINEED &)
Ry : HBHIBIEH - AINEHS

Ry 103 @ 02 - FINEHE

@y @ my OYGEE

oy my OHLEE

THd, AL I~ OHEIFEHCOD o2 BIERL 2, T OEMEERHIC
D CEBIRFE O EES o BHE R 2 », af-h-

DEBRIAFIIC D &S TRD L S B IREZTTAR S,

(1) HH¥E » (Fpod PE<<Tov PR 2T 3)

PRI 2 P & 27 L SRR O R 7~ 275,

(2) EWEH S, S

my, My WL OHERTEREE S, Se & L Si+Se=10, Siecr? &3
niE, Si=12 Sy=1-12 2% 3,

(3) Higkmy, my .

mytmy=1.0 & U 3—v -+ OHEEXS T\'fZ:l'fJb DEHET 4:3
LT3 e (EEH -1 O—FD),.

4, 3
My

7 7

'm-g::;;*(lmr?)
(4) EEIHR AR o
wg=\/3021+n12 1.0 53, (sc>s0)

W 2T sg=m, + nz«l:(i?l—rz—l—%) . —7—(1——r2)

(5) SRABSHEFEUI o

w0=\/mli°m2:0.1 L ¥5,
W ic s=0.01
(6) ZE SPL
SPL=S0;+Ssa &35,
Ll o4etkT 002@‘%2)‘, = w°(m112+mz> % A543

LT, @, @ LU SPL ORIEZTA o fiERoR FEH 2 B
4. 2 [T, (A SENTRE OBIFR _ LAEIHEIC BIT 2 5 5ER

AEMLE), R4 205RPLKDESAT EHEEX D,

(a) HEEEZES L, SEIHE (v) T -0 Fawd A&
CTeh, 4 1 o%EEEtEERRomMELT4FEDLL T
5LEXD,

(b) BHIHEICOES Kif-C, MM o dRER/N & <

D, W e KEL RS, C@fﬁﬁlﬁ#@bﬁ‘”ﬁﬂ?&#bﬁ
bhTeh, fndso« KL 3FHETHHREN S, b i PW-

895



201 -

20 SO O T | ! fot 3 T I I B « el

(dR)

— 10k

-20

5507 10 20 30 T oETT T TSI
B SRR (W) B SRR (W)
X 4. 2 R4 1iond SilEic s 3 SPL £ LU0

oy, @y OFFFHER
SPL, @; and @, calculated from the analog diagram of Fig. 4. 1.

125 1R 2 1,400 Hz (3 1c $ 2 2%, 500 Hz ¢ b 3 Clc JH @
WRIEP RS L TE D KELS AoTWD,

(c) Sr¥ubROAERIE, 22~ AITEWE S 3R E~0 Frud
P n, B L IED EIRR O BN B S L HVNCIED T 7 iE 5 A%
I, (R4. 2 0A & B o)

(d) Qu, Qu LOWTEMIOT EAMH, TRHRPAEVES
W OFEE DT, (B4 20A B, Crol)

R 4. 13 G lb e i c ok R L 28, 1.8 @
e Ry A3E R IECCRIBRIC 2 2 E S DB ¥, »wi D
DR &R > T 228, REIRAD E-o OFEEERIC DT
THBPCE B C e RbAY, ¥k b0 OFRkEDRITERED
DRRSBON, T bIC - OFEEZF CHEICD W TR
s X UBWRC X Y Bt 2 i Tw 5,

.ot T

TRIE 2E—h— MBI L CROARDF 3 - W5 2 - @ik

O Ve Yo AP NP

896

RED ST HIEEOMER W BTFbhTwad, Zhbd
WM LT, RESIECT B2 b IBEA b T B T Ot
HeAS K E A WET B, ¥, aP-n- FRETIBCHEREBDIC
AR WD S Z OO TH B, £ LT, R 2E-h- OFEE
R CORIIEIELE T2 B 2w, BP0 Koss0c OHINE LT
Wi % 7 - 720 WL 2E—D— BAEFIH - S A - AN
~u3 3B L UHREHD F~6217 TH 5,

P, (D B\ IEEREA 2E-n- IR RS
nED, GIEAROEDEREFTRoTE Y, MM R
e 3-u OFPOAEICREbDbI S, chicH LT, SR at-n-
T, WMOIEERAE Db H X CHEICH > TYE, 3-v D20
BicES v & ¥ C f BHERNMETT 3, 2hbd a(FcDnTi,
B g3 RO TELE & 13 1S —ONISMRIC D 5 . X724
ML e Fena(Fal-h— CRIBBRCHURR oL, 0 a1
3 D 2t-h- ﬁﬁ?ﬂﬁ%ﬂ;ﬂ%i@c Lic vz e B,

SEE, SEWHERMECO E-2 OREBERICOWTHRETL, B
4. 1 R TS MR X of‘l‘ﬁ%}‘é@ﬁ'ﬁ% BT EBHL N, TD
TR, %ﬁﬁﬁ@ﬁ%%ib?kbl(%w%%fmé%O
<H B, hus5o« DEERE Brb T2 ORURER SN €
0 OFERIECHECO TR, © OEfEEEIcd & STl
LU D TV BEBRETH B,

¥, SENEEANCEIT 5 BEHEEIK L 2AS, I Xivd
EHRFURT CO RO AL R E &, F Bk e Hba TRk
Kk L ETHYREAET W EEDbR, 4% oHHTOBE: W
TH b,

P 60457 1€ X B AE—h— OIRIHEEOBIE e oW T il
NIt T OIFHNT XAUEER D« BRIR O v i U AR R TS
BEC D A SICEIT S © 2Tk, SO al-h- OWIERRICA
e RTThb i,

% % X @

(1) S kg5 OTFEEA~OILH], HAGTHRRE 26,
No. 8 (IF 45~ 8)

(2) 750 fods50« I & BIRWRYT, IREEHIEEE 2 s+t
(AZ 46 - 5)

(3) WUl gl WE, OH, B 28-h-0-v OO UTEREIO
EEEEE & 2 ORE TR stiffness & mass OEATREEE
MCRIET 38, BmEsElmpieaifiiase (H37-10)

B e e

S - Vol 46 No. 8+ 1972




.
-

EDT AV —

UDC 621. 375
7 & HMiEIEREE S
RCH BEUET . TRE B - ERE E—F - TEER
Technical Problems on DIATONE Stereo Amplifiers
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In the reproduction of sound with the stereophonic apparatus which are found in multifarious models in the market
played by the Hi-Fi amplifiers and tuners are very important

1. £ X

qualities are greatly governed not only by the loudspeakers and cartridges but also by the amplifiers and tuners

number of problems posed by them are described in this article as a center of the topic
new products in connection with it are introduced as well
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A Noise Reduction System of the Cassette Deck

Koriyama Works

Yoshiyuki UNO

In the field of the audio apparatus, tape recorders have been put into favorable use for a long time by the audio maniacs as a

means to record and reproduce sound. It is, however, a recent trend that these tape recorders have come to prevail among people

other than some of the audio manjacs. In line with this, the open reel type machines are gradually being replaced by the cassette

type because of ease in operation.

This article describes the signal to noise ratio of the compact cassette tape deck, which is one of a variety of drawbacks, about

the latest movement in its improvement and the effect resulted in.
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Development of Eight Track Car Stereo Combined with Radio

Kyoto Works

Yasuo IWAMOTO - Masami OBATA Ydsuke IKEDA -« Kazunori AKITA

*
The car stereo has made rapid diffusion while the FM stereo broadcast has shown considerable increase. In line with the trend

the style of the car radio and car stereo is becoming quite complicated.
stereo combined with the radio as high class equipment of motor cars.

radio of push button operation in FM, MPX type have been developed.

It is anticipated that the demand will become active on the car
Under the circumstances, eight track car stereo combined with

This aims at the introduction of the minimum sized car

stereo with AM radio to meet the demand of car builders for the line equipment and to cultivate a market.
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Color TV Receivers with Hi-Fi Sound

Kyoto Works Makoto NAKANO - Hideo ENOMOTO

The sound system of color TV sets has been treated subordinately in many cases. However the latest demand of supplying them

to the market, with the improvement of their performance to meet multifarious requests of customers, makes it necessary to pay par-

ticular attention to high fidelity of sound as one of key points in the design.

This article describes a sound system of Color TV to answers the purpose by constructing the cabinet large sized and containing a

loudspeaker with an aperture of a large diameter in it, and further by enlarging the low band reproduction range. through the com-

pensation with electric circuits.
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Acoustic characteristics of loudspeakers.
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The Latest Portable Radios

Kyoto Works Mitsugu FUKUI - Tadao INOUE

The latest portable radio is no longer to be regarded as the means to catch news omly. It is now found to play a familiar part

of amusing oneself by listening to music. The old concept of demanding it to be small sized and lightweight does not hold good.

High fidelity, good performamce, a large output and a low distortion factor are new requisites together with a variety of functions ;

and ease of operation backed up with new design is keenly demanded for it. To cope with the users’ craving for high grade products,

Mitsubishi radio model FIC-202 has been developed to meet with the trend in the marlket.

The article gives description on the consideration to the design of the latest radio and its outlines in reference to the model

FIC-202.
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X 2.1 =% IC syx FIC-202 %
Mitsubishi IC radio type FIC-202.

2.2 FIC-202 9 53 + 9 ¥
Interior view of FIC-202.
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Band-selector mechanical view of FIC-202.
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3.2 JLwFe— vy BRI
Fletcher and Munson auditory response.

4. # BE

F4 1XU%E4 2%, FIC-202 st OEKBLUBI A
HpEETH B, EAMA LIc TM gzu5705 K 4.2 CEE
RSl x, 4.3l 2b-h- FEE LD LTnWB, NE
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SUA CHIEH O O LRI EHB E LTi, 100 ~ 8,000 Hz
TTHTHY, f5va DENRBEESER LD LR TES, ¥
BRI E LTh s9F20v ko~ 21X 0%, AFC gJikz, 2
~Zud=2 W RuFYTFzeh, AP0 B LT A-z OFRGIEE 21,7,

Aol G2 FAR, HHEIE ovbo-L A EAME X, BEEmEC
F-FLo-4 FICERFTE BRI Srwo,  APhu RIS 28 -0~

F 4.1 FIC2024% 5 o # & #4
Rating of type FIC-202.

% fE R FM :76~90 MHz
MW : 530~1,605 kHz
SW :3.7~10MH:z
OB BB FM :10.7 MHz
AM : 455 kHz
it # DC: 4.5V UM-2x3
AC : 100V (60Hz/50Hz)
T v 7 7 FM/SW:wy ¥F7 77 9cm
MW:7 =234 vaT77v7 4+ (104X160mm)
N N A 12080 mm (XME)
nomo~ ok 155X 230X 60 mm
jans iiid 1.3kg (SEMIE)
% 4.2 FIC-2029 59 H
Performance of type FIC-202.
# H 7 - % f %
M B FM  2dB (nV/75Q) #7150 mW, %537 400 Hz 30 %

MW 36dB (pV/m)
SW 15dB (pV)

SN 4 FM 30dB AJi12dB (V) &

MW 36dB A 60dB (LVim) i
SW 20dB AJy 23dB (nV) &
" 71 800 mW tFa 102
15 P i T T 2 0.6 % A 50 mW
4 A = ¥ FM 35dB 90 MHz
i % I MW 48dB 1,400 kHz
SW 17dB 10 MHz
# % W | FM 840kHz (AFC ON) 6dB i
MW 9kHz 6dB %
—
)
=
R
=
am
b=
_20 1 1 L i (I i il vA L i
0 10 20 30 40 50 60 70 80 90 100
A F (dB/75Q ) {0dB=14V/75Q )
4.1 FIC-202 9 sz%) zw7ud R
Limiting characteristic of type FIC-202.
+4F
+2+ /"\‘
0 -
~2 Rogl LOUDNESS 0N
/s TONE=~ MIDDLE
o~ =4 / \
) 6 X \ LOUDNESS "OFF”
3 -6 . — S TONE=MIDDLE
—8f 2 30%% v
N X B 1,0004V./ 750
31 —10F B H 50mW = 0di
a L TONEZE PR
BT
-4
—16L
—18L
| B

e ] N
50 100 300 500 1k 3k 5k 10k 20k 30k
Bl B (Hz)

4.2 FIC-202 B 5o+ BEzEst:
Electrical fidelity of type FIC-202.
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Speaker frequency response.
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Design of the Latest DIATONE Separate Stereos

Consumer Products Research Laboratory

Shigeharu IZUKA

In the latest market of audio apparatus, the hardware and the software are making marked changes with the four channel devices

as their nucleus. Such incessant technical renovation as mentioned above arouse new demands for consumers and make them more

concerned about the betterment of audio technique. Of numerous in them, their design with new technique is attracting attention and

promising to develope a new merchandising appeal.

This article explains through development processes the design of DIATONE separate stereos with a phone load speaker system

as the main subject of discussion.
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K 1.1 DSS-S91MtAL—F2FLA
DSS-S91 M separate stereo.

1.2 DSS-S62M tAL-baFLA
DSS-S62 M separate stereo.
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Phase Transition Temperatures of Mixed Nematic Liquid
Crystals and Electrooptical Effect of Nematic Liquid Crystals

Hiroshi ONO

Central Research Laboratory

A study has been made on the phase transition temperature of several binary systems of nematic liquid crystals. It has been found

that a few systems take a stable nematic phase for a wide temperature range including the room temperature.

The electrooptical effects of the nematic liquid crystals have been also investigated. The highest frequency at which the turbulence

occurs shifts to higher frequencies with the rise of the temperature, but this frequency scarcely depends on the electric strength incept

the case of the extremely bow strength.

The rise time decreases markedly with the increase of the electric strength, and also decreases as the temperature rises.

The decay time decreases considerably with the rise of the temperature, depending markedly on the frequency of applied alternating

current.
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Molecular arrangements of cholesteric liquid crystals.
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Phase transition temperatures of several liquid crystals.
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Solid-State X-Ray Image Intensifier
Kenji NOJIMA - Hirotsugu ARAI

A fluorescent screen or an image intensifier tube is a device to change an X-ray image to a visible one instantly in the medical

examination or the nondistructive test of materials. The former has a drawback in the point of performance, while the latter poses a

problem with the price. To make up these shortcomings, electroluminescent material a image intensifier screen, combining electro-

luminescent material and photo conductive materials, has been built for trial. This device employs a sintered Cd Se film for a photo-

conductive layer so as to improve the picture quality and response of the conventional image intensifier screen, resulting in the perfor-

mance of X-ray sensitiveness -+ 0.1 R/min., brightness --- 1 ft-L, contrast --- 10 %, resolution -+ 30 lines/cm and rise time 1072 —1 sec. It

still needs improvement in the sensitiveness and response, but other performances are close to those of the conventional image intensifier

tube and this image intensifier screen is practicable for use as a handy image intensifier for X-ray with a static object.
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Fundamental structure of solid-state X-ray image intensifier.
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Equivalent circuit of solid-state image intensifier.
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2.3 AHXBURSE & FOUREOHER
Transfer characteristics of solid-state image intensifier
(calculated curves).
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Structure of solid-state X-ray image intensifier.
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Block diagram of power supply.
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Solid-state X-ray image intensifier.
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He-Ne Gas Laser with Internal Mirrors

Central Research Laboratory Ichiro TANIGUCH! - Takeki SAKURAI « Haruhiko NAGAI
Masayasu KOITABASHI « Toshiko MIYAZAWA
Manufacturing Development Laboratory Masaaki SATAKE

Laser is now frequently used for light sources for the information processing or for the measurement with various instruments. Of
the requirements for a device to send out laser beam, compactness, ease in handling, long life, and good stability of output power are
mostly called for. A coaxial He-Ne gas laser with internal mirrors self-containing a cold cathode has been developed by Mitsubishi to
answer the purposes.

A report is made herein about the construction of the gas laser with internal mirrors and experimental results on various character-
istics of the laser beam as a nucleus of the statement. Furthermore, the article confirms that this gas laser with internal mirrors fully
meets operating conditions of a wide range as a result of tests on the effect of temperature, humidity, impulse or vibration upon the

output power.
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Ripple of laser output power and applied electric voltage.
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KX > TEDEYE(LeT, BIRELD voil RICEFLTELT
%, —7560Hz, 120 Hz DI DM, LY BlcX - TELT B C
Wb o, 5 ADFERE 2uis A L-Y BiRZHWTIRZ DL
NeDTHBHE, vzt vy BiFEHABS, v-Y o
60 Hz 3 X U8 120Hz 0 1,31 $BI% 0.59% BAF, M (60Hz, 120Hz
DS DR D YwPn SiE 0495 LIF & %2 %,

3.3 E—~ufE ENYE

S IpIIRSE (MR R, HERER 4 © R~d) 27
B4, uniphase £—F TO £-4 %, LAV AR LKA TREH,
R Ry, Ry % d ZUHEL 2 3HEIRICOWT S, Sy Stk
SRR e LT Y ThA B, CTTRE, —HOSICTEES T -
7o il - BRETRER OB A OWT E L5, 4 Ri=R, Ry=ce
EF B BB s B 2w BFHEBI LD Y, v-F HOBRE A L
T35

wo= (2)\R(;/ﬂ:)1/2 ................................. (3.4)
ERBWY,
€ €T R B4y 72 3658 sl RS DL ET
Re=2{d (R—d) U2 -reerrrrrerviieriinienn (3.5)
TH D, EEE b0 2 KBS Een BRI E RSB,
a.v(z) =wp{l+ (22/Rc)2}1/2 ........................ (3_ 6)

ufo Y DIBE, R=300mm, d=265mm TH% b 6,328 A
D L-F I LT, FELED E—-p & 2w i3 028 mm, BKE -0
4 % 20(d) 1 082mm & A5, Julobu-Y OHITEER, Bhic
BRI DA D HEE N 325, T L EDERY fE/hELF
B OICIRESNC & D Lo VERE b e, BRESI LD vy HIE

- .
y15X 10 radien |
x 15X 10 %radian
Y7
1h z'*‘ 4

L = ON (1

3.4 -YE-n HEOLD)
Typical example of the variation of laser beam direction.
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MNTEPEMIC RS X5 KRELTwd, CoC 2 EEEBLT, LY
D E—p BaRD S LBkEF L Y S0cm, 3mick T BHEIEL
NFN 095mm, 3.07mm & A5,

WICEAR YO LDATELDE, 0 RK G7) TERETNE,

0= lim {24 (z) /z} ................................. (3. 7)
MO L DA D 0 1, 3 (3. 7) 1€ (3. 9)~5 (3.6)
FHGIE, EESRY LN 0=2.9mrad & % 5723, HiFAYEe LTH
% Bk SO D Mk, BREgIo e D Lo EEEIELT
=098 mrad & % 3%,

BlET quAobu=Y @ C-s £« K23 ) MEFHL 225 20/iot
U Z AT L iR, £ OBEEESE s 10% BIRORET
—HLTWwB T Eibhok, &P, COIEHFRTH uniphase
£ FEEQMFHE LK H b, L FEOPEAR L6 mm iC i,
SEW - CRIET 3 C 2 MRERR T N,

3.4 E—-LDHFRREHE

L-HE—s OHFE, FERTRKT 5 2 O KASOBBIN AR
EHICRET 5o LAM-T, - OFREERCFERR, v-¥ &
DOR#E X CEFREOZELC L 3 231 OBIEERLET B, 2
o FES 0S A AE I LAR D K EAFKR TS 5, #HEDHE
Bk ¢, EWCX3FEREROBECHTHHETE L, K
3. 4 FHCERIMAGR O U6 HEOERME, 4 ZEEREETClE
La—% T T. COBe - SIREERRBELE Ay ICH
BoONTEY, BEERE L FoTHIKMEL T3, ZEH
RE—szE (215+1.25°C) ©%, ME A LEASR, 4[H
Dl (A~7.5KE) <y HE (EFHM) 5 1.2~1.9%x 107 rad,
z HF ; 1.2~14x104rad -¢H Y, =z, y OHEICKEARZER R
motes LisL E—n AEOHERME, vy HMAS»EDEL 2B,
WEBBERICRT t—s HRO A5y 2 T TEDbT L, v
13 1.8x1074rad & %5, Fk 4 EOLMERHAICE U ZEmA
OEKRIERZ, ¥R ; 39x10™rad, =z H ; 14x10"trad ¢%
o tre T B OIEBIRE-RETORRTH Y, FAERERAEDNI
FEEER X LI 2 s, z HARARREELoPEE thiE
FERw, yHERAEYKEL, ki 25°C oRHRE
2t LT, §94x107% rad 0 E—p HFIDOZETHHE L,

P1 \l‘q KA1

/‘/\fj\/\/\/\/\/\/\ﬂ\f/\/\/\) DI (P1aL)
P2 {5 "

REISEIZL ~ i

BN

D1

3.5 fmrtheek

Polarization characteristics.
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3.5 {Riiss

AIBETE - OBAEE, ,JEXWVJVC FYa—25— EE S IREH:
FKTMES AINTWBEDT, 2o HREREETHZ, Ll
PRSI L OBAR, ﬁ’tﬁzi@@ﬂi, SRR, R0 R
RO,  FEE e F P X USRS O SO © D34
IC X DEHECZ b 5, FRIELHIE 6,328 ] B Bt E-F FES LU
HNEREE H=0 0 AclET 5 &, HIkR—RcERFEE TS
Bo CETHHRERR T-F 2 2Rt o LERBET S &, it
JiiAs 90° [aliE 3 2 Bi4 (polarization f1:p) d1F{ET 5,

AHEICET B avfobv-—Y OB, FR T F BE3~4AKT
H 50T, —AHCIHTIRIIAEORA 3 EMF oS bYE & &
b, ZHEEEZRT. $4% o OBEE, BYfbuosok
DD ET-F DIFHHFEE I 90° Fas P E3. 515RTL A
ERBRLE T, Feie 90° 514 5 Mo ey 2 B0 L THIS L

TeibRx RIAMICR T, £ 0BG —05 ORI % ke 2 T8
F2RT, ChbofRE D, FHEEBL s o Aln
Z5{Lb, Wik L & polarization fl:p TH BT LHbhd, TDE
BlEE =-F THE25 20 HMOPLEBB L 2 F RO
HHERRET B DT, Eboh—OREE2BBCRLC
e, Lic#ioT, polarization f1: p LI QIRIEHE Y 0L D
LWL, 2%0 b MNICE T B 4% £ F OE OBl GHEREDZL
L X 3) offi, 492 ZHEHE o 2o R R L Tw 5,

LR EAR

v LY B TR & LB & b, L?z‘/)%i%@fi"
Hatd b EHTH D ERTMEINE, ZNAT LA
RIFCIHA D C EBRERENBA, TR ZHD auiz bu- |

DWTIF Y - S - A, B URIICO B BB A b

o

4.1 8B @

SR, PRS2 RS RS e DT e, - A
hCE SIIC A, B4 1 o R #08 (Lyron) <A
A2 LS e, O e EHREZ SWTHELZ oY 2R
4. 1 o TFHCIRT o LY 77 E SR oo B AL i L T ig—
ETH D, FHELT OREFEF T 0P AR b S DI,
KRR ORIEETIC X 5, ‘/’J\’Pﬁiﬂ':ﬂ}l—‘f 65.5+ 595 D0 b &T5

=

P

B0 ORERBZTAR>%. TOMR2ED LY &%, BEH
fxh 5 Hh IJW)T?EHWTTAF&“&U& B CHHZERL, ZOMKTE

D1, ‘a*feﬁﬁﬁ!, K2 HIC B (Al HZLAFED b b - e,
4.2 B E

PISLIE L—Y TR RS o [ME Il i g A RIS 5 o T,
T DHERERI DTH LA i [ j»ﬂlﬁ A Do EA0£2°C, R 95~
1009 o4t (JIS -CiEd b 7 TS IR s o T 0 4= 1 %
WEFT5) o, v-¥ ZEIT 0 E 72ME T 2 R Ba 1T
o foo M), WEO®R, HH5H, TFua T LR bk

noto

PR He-Ne fiau—y - 4511 « 8JF - Acf - /MRE - F0R - #edh

o 4op
or —
O-
—20r
- _f]( 1 : s L

B 4.1 FHPHkE e v Hi)

Dependence of output power on ambient temperature.

4.3 @EEH LUIREY
U-Ht—06 D% ZHhe L, ZhiclEfAh 2z X, Yihe 33,
YR ERE L B Haed 5, YL ZHEREIC 5 EF D,
HEF 100 h - T 309 (¢ BEHOIEE) offfiEs < hiKL
Mz 7ed, v~ IECEFERD b AP >k, KICX, Y, Zifil
FEncH s 25 He, R8I 1mm R (259) & 540, x4
#H 50 Haz, ﬁié“ﬂ;‘f{ 0.25mm OEW) (259) % 55 Mz 3 REATT

&’) /ch?;;‘ Jll ]]J u»u y) L')i‘hzé\i)* > /L_o

A P

AL D 5 CHD e A - ek, B XU (1 mW L)
DEFERE DT I A NEEDE He-Ne fiav— (Quiz bu-) & pAZE
Lot Zoifils X0 v ROt 2w ik~ %%
TSR DA G 4 0 L AU - T - W X DEBhiC x5 5
BT, B L 2 auio b=t PSR ATt i
W3 C e AL, 0T D - BIEHAAHD 5 Wik &
FAHONBICEL <l D, Chud b oRHERES W & Ebh
bo UL, EbiclkEmbafiny, B4 RIFTHC R
L% olEE LTI Tw D,

T & X M
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Solid Insulation Switchgear (MINICLAD)

Hiroshi KENMOCHI
Hidetsugu NAGATA « Shigeru HARADA Yasuhide SHINOZAKI

AW PR RO

Tokyo Electric Power Co.

Mitsubishi Electric Corp., ltami Works

With the increasing trend of overpopulation in cities, electric equipment enabling the substation to be built extremely small yet
highly safe and reliable has been in keen demand. To cope with this situation a joint study has been made by Tokyo Electric Power
Co. and Mitsubishi Electric Corp. since May, 1967, resulting in a first-step development of 22kV 1,500 A solid insulation switchgear
(named MINICLAD). The switchgear of this type was put into a practical operation in March, 1969 at Mejiro substation and proved
very successful. Based on this, developments were effected on 22kV 2,000 A units and also 6.6V units, which were completed in
March, 1972.

This article reports on the problems settled in the basic study and the outlines of the foregoing MINICLAD and on the results of

severe tests conducted to confirm their high safety and reliability.

L X % &

HWADEELIC E b 2w, BT OCEXREET O ML RET
3Z L EARMONEZINLT NS, COMEE LTLER&B/
BICERTE, LabZat: - EEtemiL, Rudliz s
SFHIMOBRBLTEIC A>T S, COEH Ob LICHHEN
(B & gk BHAL T, BERI424ES A X b, e LTARRZE
BT KB I 2 8 N B B ARG (32054080 OWF

F L1 2005, F #EES
Supply list of miniclad.

L §iJ ;t H.: Ltﬂ?ﬁm ,‘a,;‘“}w._,w,‘ffi,ji ,,,,,,,, *‘ 45 {:

2l A 1 i KV A P 11:7 L MR H
WA B B SIS | 22 1,500 2 24 44423 f
WHEAGE) 12 46 S/S 6.6 2,000 2 21 A5ET A
EI(HR) B WSS | 22 1,500 2 24 469E 4 A
B(Bk) ¥ & S/S 6.6 2,000 2 21 4G4ETTH
TI(Hk) ALHits SIS | 22 2,000 2 20 46411 A

T, (Bk) dbpss S/S | 22 2,000 2 23 464E11H
WRENE) T % SIS 22 1,500 2 18 4744 A

1.1 3
22kV Miniclad at Sumida substation of Tokyo Electric
Power Co.

940 JUEAWR) FF ZLTHE MO PRI

92 - e ST L T ¥ 2,

P LR LT 22kV 1,500 A #B8% L, FBH444E3 Aic
M 22050 F & BEEBEMCEWTERAL, FillofRtsanT
HFAAEEEZ DS T3, cORRICH 0%, BE2EMELT
22%V 2,000 A, 6.6LkV 2,000 A 2-05.,F OBIFE#EFTL, W47
SE3 FICHISE - HREST Lk, B ERHECHIERD 22050
Flit, L. 1l THEB,

17050 O— B DWW, T LR HTH B
MO, L, 6ERICh e 2 IRPIEOTRE T &30 & L Tkt
OFEACHIEIRE S &, 5 2 BBE-CHERR L & 22KV, 66KV (2,000 A) =
2050 F OWHEL, b RS BIOERO VI o &
Fk Ao R oW Ticii~ 5, 1. 1%, FHHZSERT
MIAD 22KV 220548 TH B,

2. BEUFEZOEARMES

2.1 ¥ #
EAFEEMENE, KU - R e KN TR BRI Z R L, »0
EIRHC BSOS 2 M B © & b TE 5 0-C, B/ INEHHBAR
OHFFIE E LTHL T3, &<, 22kV EUFiIcH L Ciis:
WMOEXYREL BRAbRAED, WY HBWESTHD. T
b, BEMHETE 3K O~ CRE & TR 270 222
Syl & LTCOHERLDED S RO, Lk,

(1) B-wFUREcRREOMECHL 2 C

(2) BHEEEVEZR &b 2@ 2tz Kiifte 2 2 &

(3) BEHHRECHLEC

(4) BB IAMED»LETFEH 2z Kiifs b T
(5) M/MCHT 570, HHABRO Y ORELILE T &, &
i, B 7 0 WA HA B A T BER © &

(6) VM HIFc, H—AREolmysEohsdce
coBET, TR QD EBIEE AL, DWW TR RY
125700 BIEZ R %, ity BiEOCHr 2 BREOHERIC Lk, ity
HE% A Z P, MR X - CHBABRBEOLN D 5 2, #£H
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2.1 AR Rt
General properties of solid insulating materials
used for miniclad.

¥ g | swgomm | TLUYTME
i ik 71 kg/em? 530 25
i ¥ % 2.0 700
ey iy SNe—za 70 va7—~A 60
#o#& ¥ T Qem 5% 1015 2% 1014
i3 i E 5.0 5.4
B W OFE # % 3.0 1.3
BO# % E kV/mm 35 25
B a3 w + ¥ 4L 2,069 30,000
[ B A A - >180 130~140
WBro o xvrie CII =600 >600
B & #f # Callemsec°C 2x 103 1.4%10-3
2B W& % /°C 30~35x10°8 1293 1076
[ R T - 1 T~ B R
% x X 0.02 0.30
Wy v oy s B 10 -

DEBIL I > TEXDORHREL LN E D TH D, 2DOED, ¥E
L oFHE - BBEEH - REFIOE GE» D SHHE Y, t0B0E
DOTEEKDOITME DL Y, FHMOERNY - B RABE R, &

I smic eaoes -1 Fe BUREIEROR AT & 5 H5T T+ B

R

A

MEaPAR LA, |2 11, collifolilcd s,

¥ 7z, PHRASERIATIEN % b DAY, M & wal & 5
BTHES LDOEADD, Ib FHHORR S WTLTHEY, 2
Tl PR IR L7z ikl, ] 2. LIcRd xFvvdotuuds
(EPDM) A7, CobfE, FHsoise ity Smkoik
FEROMMALEY GO Aoto) & LTl Eh ik,

2.2 #BmA

MR oML E LT, £2. 1 X5 iy
Wi 36 kV/mm % %0, 772U, TL3EMSICIE LATE Rilihe 2
(3L COMBRETT 5, chikmEEEIRe LTHFIh T 5,
T 7 & O NREOR A LBAL L 23 DTH D, T,
HEAREES FOZRTHEREE MG L 0k, HEE i
C OFEEHZELL TESW - B2 ta3 5, LiaK-
T, KR - B 2 b2 BIAFT 5 & EF i, TR ERAERNC
HFET B LE LD IFHOETHKEL, HEECOVWTHES LS
ICREFHEICER 2 BT 5,

E O ICHEES M ESINEIC X » TREABSIEEL, BRiEE
BRCHD L FICRBIRIBICY & FEDIERDL F 105 &
LTHILNC w3 IRES L T 5. c O, EREHEENN X
—H D vt PR C L RHbh T3, EREEATIRET
2 PR IR, SRR MR P BRI X A BT & 1
—MRICBAFRIT 5 C ik TCE ARV, LR T, 22054F OW%EE
R BRCETFRET N EC L R, BREGEENNTH - A,

12055 F D X 3 RS Ic BT, — ORI A FEERC &
DX SWHEIT D HDTH B, ENEREER ) OPE 2 THER
DHTITAS CLRAETBHETHZ, LvoT, 0 X5 AlA
BRELAANFEEERZ2EL 20D FERENITRVLEL LB DT,
S 1 mm 2 0 60° 3 e EmigEHE 2.5 mm O RNFEE R B
%, PR 1mm OFEERHE & &b CERE LUK 90°C CcERRE
FBefTAasceic L, #MEHE, &2 1R T 28 EZ Avi,
RBic3—CEDEEZIML T %, oM%K E & hopEL,
BEEENEILZ KD 5 ¢ L CHBREOEREZ 0 - ko BTH
Bich s Cc OFRBOMER, 90°C H - AR EEERD 1+ #
FERE O AR BEEERET L T C e BRR Tk,

EFHERPARAEE (2205. F) - #F - KH - FH - Bl

C ORI BRI LB, Hhk & o CRTESBHMEC, & T
Wi LRV /mm OFFHER 4 RAK,

P, B OPEIERIC DT a-0wh  biliREE ORILAFE
XN CWBEAE, W. Freitag? K 1.5kV/mm, F. Gottmald,
E. Reichl® &t 2kV/mm #3ATw3 & 5T, AoHHE
LEDLD T, FEOREZEAL T & T, & i OF#EE
EREHEI R DT EEAv, 20kVENTOERCENTH, 0
e b BT BRI 1, BB LRI s b DL
FLLbwTdhh, FrEREchbzs ity #lE% & 3 2 A~
OB (&, BAMEASHE) ECROADCETBEREC
LRNE, BLAPENILWTH S, ,

FHTDX S RECERLENT, WOHEOBERLEL RS,
205, | OHEIGIHEOBERE C BFEOER L > T 525, B
FEOEMCRB/IREE TR TRRCHRITE S LREENR Y,
LikoT, FEOLSENERERALTSC LR, 22050F
DOEFEZEDTVEEELD,

2.3 #$FoRHRET

BASER O FLIN I <, Wk~ & 5 WS % < Bl
LCd oSl a3 L ST E B, Lanl, BRI € oML
C B SR e DICR TR TR L L 15, T 0T, 2
DABICREERA B AR B Y, BEdERe LTRAL 2T
BhbhnnC, COWSBRKEL RS E CEAER OF) HH
sTL %5, A Imhof ERz OfEE Fuge) 12w TIRTHIES
HB—ZICF 5 K AL M ARRE TR o T BRD, CoHRTD
¥ 7 PRI R O HiE : BAR LAV 22059 DRIFERT
DD, CRHEDDTRERERZ S > T3 L BPETS
57T, PEOPIZEE T L CEHOMTOUTEE TR - 7.

DL F 0E, auFud i G ¥ A & CET T s ZESUE D
WEREE TR 5 HEER, HERIEE SRR OB e £ B X
FTHEY RERZ(LREU AR ok, UL, Jo FEHOE
LR, EAREONEREEFZELOTKEL LATLCL
REEE xh, R T+ BilE e S6 MR & OERE S PAED Y,
B MR COE WEREIAEL N, e LOREZBES L 2kl
B AT b bR X 3 EREASEEEATE N C LML, ©
OFHFA 27050 L KERHAE Nk, dBAA, 2U-TFHEDD S Jb
WEREE ARG, REZ X Y EREOHET T L dEL
L30T, TFLICX5E b—MY ol 2ZHEEYEL THEELED
WEt 2T o o

ZoREER, EHES A FabhiEa b hEBEHTFICE L TREED
BICERAET %, BRERHO 12 U Tel, THTHIIC
e E B Lo IRAOHTCE LTk ch kb EwERE Hni

T DX b RESRE, bAET r-JL A S CERARED bR T
Wi d OTH B, BTl PEEL Braunschweig X3¢ Hochspann-
ungsdichtung GEIE fwto) &\ 5HHHEDOT LI, K{AbRhD
r5ichok®, FFMMCERLADR 2205 F REHITD S
R, FBE, 3-004 ThBEMSEE~ORMAREL LH PO, KEIC
JEEbDo0d 5,

2.4 EHE

2=o5,F 1, ABCHT2RE0RD, HERTXCTERL 2E
hCEE 5 e RNEE hi, MO ERIERBRRTERE C @k
WERONIICER L SR y-2 2B, EFlcZESEREriy
2HOENYTHo%DT, FicED k5 2EHEFERRT 55
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DOWTIA L P9 % 178 - oo

WICEBAW RT3 & i, BRICEL S HRlib 3 5
o BB ORYE LRR 22050F OHERIOE T2 kT 5,
Ere, PRI & SLH0EA o RO 7 ofi e BHIGGR, 4L
BERARZEEGECHZ, CohidbbHEOD 3 SR EIRAL,
B CH Y, ABOBMEE I LT3 H AR ST 2 3
EEPET s ticL, &AL, el SEEHE
REZIBE L, @RANC X 3EEY 230 EiIC Lk, b
54, d6 L CIREE S0 O E-LF Ic X BHBER L 2o

BEMUBOHAE 2 B &, BRICHE 1oL AL bRk & ¥
A LD BB REEORE 125 255 5, AM&EH%
1kO B2 £, B8 €50 BB K » THERFOHEAH 1 0/m
PTCT 2008%8TH 3 & OfER %587,

BT 2 B Eo& B mLL, M LT s
BELbID, KHEBENC X5 (RO &, M A2 20k -
AE GBS % 100 4101, Weather-O-Meter, FEBEWIHCD B
NBFELTh\», BEHEOEIICE & A &4 Le s, oz
kDb 52 dDENDDE LT RIYLAY ZOEEFEHHL 2o

3. 22kV 2000A 3=z > o FOME

I RAERHB E, ARIN 2 7 Y LA CULD D%,

E2e SRR oMm & L5 2N

JazJE DT b BT 20, AK

PSSO D S SR S

)
QS0

B 3.1 22KV 2000 A 2255, (EZTK - B
22kV 2,000 A Miniclad for bank secondary and bus
tie units,

B 3.2 FHEENEDIBEAEBIAG 22KV 2,000 A
2295y 1

22kV 2,000 A Miniclad for Kita-shibuya substation of

Tokyo Electric Power Co.

942

AR AR DT 5 7, HIE 1ol T o722 0 #di
HERFica Y, HEMOWMHEARAT 2. COHTEEL CHF
FEDE 1 BT LE00 A 3205, F 2B L 225, 2hrbiik
POEHC D &0%, X & A ER—<TET2000A 2205,F BT 2
TR L, 3. 1B CcoNETH D, BEHIETKE
S ok dHT, LB00A z=ss5,8 GE—CTH5b, 3.2, L
BT O HEE S (B BB ZEITMA D 2000 A 2295, F TH
Bo 2050 OFREERS. LIKRTFTLLTH B,

2000 A L Wiz ik, IXHEELLDO LR, EHE
WCHEME % b - e iy BIIBGTMACEZE 2107 HEWOV AL T
L, PEZelT ¥ (M) WM sy ou MR R CALTw3,
78 2w ¥ BH L S PR XA, HEEI BRI b 0 & Bk M
WiF0EE 5 EDWTH b, IRVEBRRNTFE 2 ER) A3 R
55 (&3.3),

L« Wiggic oW TG L 230 5 b D b D3 RICRT,

% 3.1 22KV 205 F HtHIK
Ratings of 22 kV miniclad.

YE2ruy ¥ | BREEEE | T Ry

BRI L« B M| 24KV, 1,500 A(2,000 A) 1,000 MV A, BB F
CHEMEAD TR

5 il % | 1,500 A(2,000 A) 56T

£ i i l,soo,sA(z,ooo,5 A)

750’ 1,000
ISVA 108 %38

S AGE
Ik g2 11,500 A(2,000 A)
Ao A BEEERS | 1,200 mm®(1,6000 mm?2) CV 7~/ i
e L UEEE e | EAED T BORE TR Rt @

(D) R 1

Lo« B OHE | 24kV. 400 A, 1,000 MV A U1 Bt
Wi M 56| 400 A WEIE

' =& | a0%sA, 2001A 15VA 108 3R
By | 1,500 A(2,000 A)

Ao L BB | 250 mm? CV 7 A

T K UHETER | SR (B |

OCR 318, DGR 1M, W18k 1

B

22/a/ 3KV 110/ 3%V 103V 200/200 VA
LE5GE MM 33
w % B 28kV 10kV 25F 38

ihoa M2 IE &

4 I ] S [T L &

;ﬁ’ﬂ;"m; 2 % | 1,500 A(2,000 A)

Coip pra A8 KR | I | 05, SRR ), RHRTE )
HEws) W, ZHRAI W, ER8HELN, Zae

[ mR|
OVGR 2, UVR 14, OVR 1@
g K

) L#Ed () MREEER 2,000 A OROEIHE R T

3.3 B A% Vel

Moter charged spring drive mechanism.
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* 3.2

241V 25 KA 2,000 A 2205 § BT

Short circuit interrupting tests for 24kV 25kA 2,000 A miniclad.

It DL e ws | mumeE | oymE | oA R R AT Lo moR M
iR R B H s - T | ®
Y v E ? f szg B % % kv { W r1 i ‘ - \;'7,";% &;‘:?‘Hgfnj kA r,,]m!;,,.} 77 (] %
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Automatic Train Operation Systems

Osaka Municipal Transportation Bureau Engeneering Division Yutaka MAEDA
Mitsubishi Electric Corp., Itami Works Takao MUTO

Automatic train operation in this country has been put into practice in Tokyo and Osaka through an aboardvehicle system in which
the ATO device is installed on a car. However, systems described in this article differ from the conventional design and are operated
direct on the ground side with a ground type automatic train control arrangement. Herein are given explation of a full-ground type
and a semiground type ATO system, of which their compositions are described in details. Also a suggestion is made on a new control
methode regarding a fixed position stopping which imposes a technical problem. Analytical results confirmed by field tests on various

factors affecting on the accuracy in stopping are given in connection with the faregoing ATO systems.
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DI WA HAL TR %, LAR-T, 2ol
TRHERN 2YwTF € 230 F 2ECTE, TOFEZEHBECETS
WERD B,

LB, FH B ATO i, HEREEZ SHEHALAVT,
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o Vo(km/h)
4S8 (m)
ty  (ms)
$7, P b E kA F ToMEE S 1, SRR SES

A ETRERD LIS,
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Programmed stop control Principle of the velocity
principle. detection.
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a constant distance interval.
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Relation between three brake bits and brake steps.
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Relation between actual velocity and compute velocity.
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Relation between automatic stopping control system of
“Velocity control system” and stopping error.
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Results of stopping error determined by the compensation
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Data Processor System for ATO

Takao MUTO « Hirokazu HASEGAWA - Yukio MARUTA
Munaji YOSHIDA

ltami Works

Communication Equipment Works

As for the automatic operation system to control cars with ATO, it is especially necessary besides monitoring to keep recording
the normal running condition as well as that of abnormality with an object of studying the cause of failure. A data processor system
for use with ATO is a device worked out in parallel with the field test of the ATO system to meet with the foregoing requisite con-
ducted by the Osaka Municipal Transportation Bureau. This system, having a MELMIC-100 and cassette type magnetic recorder as a
principal component, is provided with a function to process data of fixed position stopping control and to display it in the most effec-
tive form. It is also possessed of a function keeping various data in a compact cassette type magnetic tape. ~ Furthermore, the device

can be used as a general data processor to take care of recording and processing data for the maintenance at ground machine rooms

S

SR

R

and on the rolling stock by changing the control program of MELMIC-100.

L & A o &

ZoxRE, KEMZRERECEWT ATO va5s OBEBEBERTTA
D, cheHfTLC, HlfkiRos» BOIIRIE S BRMICE
2L, F s ATO fi F—a AR AR L2, T OWEER,
TOIFICHEE L C & i, T4abb, LSI MBOIGH, htwbat
J WK 77 ~0fik - T, w120 3vFa-g OIGHAZOHE
EBEC LT, HREhikboTds,

RO X 5 BHEPELDLID,

(1) BEBFIEHEva7e REFCEHL T 2 5&ciE, HHiH
F-5 OILEAR D CICHE LR Z T4 5,

(2) BBSIERE o270 CRERFEL L BT, BETd
B0 5-2 2L, REZHEHET 5,

COYFE, TERERINE ATO va5s OHEFGE Hbe

T, & DOHERER—ER I TS, BT, ©OESofige e
COWTERT 5,

B 1.1 ATO j #-5 JLp0LH

Exterior view of data processor system for ATO.

* RFHIEDT SRR

2. EHBEOHRBECHER

2.1 # HE

2. 1.1 BfeoBE

AR, EAEE IO S F g, & X ETIRLEE - HiS
T - R SRS 7-7 KB L, SBIcE UChilfging
# afis51a & XY L3-4 itk oT, Foadvf T EEEER AT
%3, AEBEFHHTIE, XY o4 KEH I A F-5 & AR
HTHAM > CnhicDE, —ED J—2w b > TAPIC 217
TOPTBE EDBIC, EDF-2F hiew 7T KRB L TRET B C
ERCE D, i, MEDEMEELEREE TR o CEbREEORK
LOEETY, EOFRE a1Irar TEHCL LR TE D,

AR, xR MEL, P-S BiafTAao T FJan i
8T 5 F-a B L, T2 WEH» b o AN UL T, X-
Y U4 &H D nik 217512 T F2I1 T3 F-a JEH L T,
QT BT ENRTE B,

F-2 WL, REEZIERE - 72 JTHRER - ATIHE
Vel » ATHEET - P-S 20 - B -7 AT - MR 77 2

BRI RERIOAY, M2 10X Sk Eh b,

AR, 5, AEAIRT UL 28 - A-D 2 o 4L
Bfimbi, IC LAY @ FyTay ERCE i 5, P-S Zi#ic
BwTlt, ATO jig—y LZFIERAMEET 5 & TicFkT 2iE A
LA i, Thb OERS Yo Eh, 1B OGS O

21 57-alAHWiows ™

Block diagram of data collecting section.
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Block diagram of data processing section.
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HEHESE 2120 Jvbo-S K E AT, HET 3 F-2 FEOHEY
FBET5E, TRNLORIFEOE LD %%, 05m MUt a1dy
or Ehd,

LI, X-Y Lo-d DATAO D-A ZHaiTH 5,

2.1.2 & #

(1) o—f ik

REFONIBCHHENS F-2 FFIX, FTRCTHEETED Xh,
1o—F 16ty TR I N 3,

L
151413121110 9 8 7 6 5 4 3 21 0O
MSB LSB

(2) -2 BIK

14903000 T @ F-a ik, 3o-F TN 3, A%EL, #3
Yav & LTRKGo-F ECBINT 2 C 2 X TWhETH %,

Mww)pmwﬁﬁww}

3o-F

(3) Ak Faz i

1l o B LM D% 1 F~adows 633 L, 15-270v
I REENDZRK F—2 ik, MR 5-T D Avoraey HiEE, M
ELMIC & F-zagy OFEICL > THRE S,

15-aJ0wo @ K 255 -2
(4) W& 77 fogas
hew b K Fovan BE 77 FMEEEEL HHL, #9150 MoEhs
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E OB LN 5 L L8 TE B,
(8) AJiofEsH

72 H GREBERAMD oo Io-f
) (RSB B IE U IRPIRE) oo Lo-f
THHHIRERE (RERE] hoos PURRR) -oveeeees Lo-f
Hh 5 (2 # (0~255 1) JERRETRE TR PR RIS 1og-f
FiH ) (0~50km/h)

JuFA2 A b e 1o-f

JL—F B84 (7 25057)

RRL, F-a BHE LML, F-2T000 DRFIO F-2 LT
LElZgd AT EN 5,

(6) Fe23L1

WA F42T0 1 e LT, 2175512 X-Y L4 *Ex&?‘a c
ERTBETH D, a1F512 i, F-2 FF - Wl - WAES
T - Ju-# HB A - BIREE - REIEE, 2.3 D ox—vw b T
PEoT Fyvbrot T3, XY Lo-d @, PEEE-RER, PEE—EY
ORI R 2. 4 © X 5 i,

(7) F—z LB £-F

(a) WE -7 F—z % FET5,

(b) MR s—T b F—2 WM HLUTUEL, HEENE F-
2 HTEOUNHHNEE —ED Ja—2w b CH> T F42T01 5 5,

(7 -2 %%)

! /( EP N

1 l 3 20.09

.36 2 4 381 .0 010

.56 3 6 370 5.5 110

75 4 8 366 2.1 10

95 5 10 362 2.0 110
1.4 6 12 360 1.0 1o
1.33 7 14 360 .0 110
1.52 8 16 36,1 . 110
172 9 18 362 .0 110
1.91 10 20 364 .0 110
210 i 22 364 .0 110
2.30 12 24 364 .6 00}
2.49 13 26 365 .0 ool
2.69 14 28 360 .0 00!
2.89 15 3¢ 365 5 00t
3.09 16 32 367 .0 001
3.29 17 34 366 5 001
3.50 18 36 364 .9 00}
3.70 9 38 36.2 1.0 00}
3.91 20 40 361 4 00!
4.12 21 42 358 1.4 001
4.34 22 44 356 & 001
4.72 23 46 351 1.3 001
4.94 24 48 346 2.2 001
517 25 50 345 4 001
5.40 26 52 339 26 001
5.63 27 54 336 1.3 00t
587 28 56 332 Le 001
6.12 29 58 327 20 101
6.36 30 60 322 2.0 01l
6.62 31 62 317 1.9 oM
6.88 32 64 30.9 3.0 Ot
7.15 33 66 303 22 0Nl
7.43 34 68 298 1.7 0l
7.85 35 70 288 23 0N
8.15 36 72 282 20 Ol
8.45 37 74 274 26  0Ofl
B.76 38 76 2065 2.9 0%
Q.08 39 78 25¢9 1.8 011
Q.41 40 80 251 24 0Ol
Q.76 41 82 243 22 0Ol
10.12 42 g4 236 1.9 Ott
10.49 43 86 228 2.1 ott1
10.50 44 88 21.8 2.4 101
11.32 45 90 208 23 0Ol
1.77 46 92 197 2.4 001
12.63 47 94 179 20 00!
1315 48 96 17.0 1.7 001
13.70 49 98 16.1 1.6 00t
14.29 50 100 149 20 001
14.98 51 102 137 1.7 001
15.88 52 104 121 1.7 001
17.20 53 106 9.6 1. 8 010
i 3

o

R G GER) G2E) (R ;x)(7 v -»)
18 &

2.3 a1I79t DB
Example of type data.
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2.4 XY L3-4 ks 5357 O
Example of X~Y data.

g

() ANENE F-2 2B 77 CANTICEBAEL, —E

D 2a—2w b KT F427L1 T %,

(d) HEINE F-2 FEOMMD 75 2HR 5-7 LY

LT, HILEEOELOE T 5,
(e) F—a2HBEANTHIREORLDE 25,

DLED = DR %, AJIHERVER & R CT TR 5,

(8) WA
o 5°C~40°C
M 2095~802%

(9) & #

AC 100 V10V 60 Hz

2.2 # R

F—2 L% F7 7 5 7% O MELMIC-100 % f1.0MC LC, htw b3
F-F1wb FREFC L ATBE, 217512 B L Hiigo
JHAER E TR S B o 52 AR & » 5 L1, AT 2 A

R

M pE e T 2EBEORCBEHXET, -2 % htot KER 5
—J IR LT ERTE D, 727 D ftw b IR BHHC,

—CH R LT 24YwI2 IED Atwt ZEHAL T3, AH
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R
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D TIBOBER L T T 2, FEREEEHOHIER 1 BIKown
T, HHEEOANEEEELET S LR TADE B LA
5CTH5H 5, EfkospkER 2. 51k T,

3. MELMIC-100

COHREE, ZA D) HORBEITEAEEAA L, MRk b e
NTe B e T - 2 EZ - Tnd, Tabb, Bk
b OEF T HIENTRICH b CHEAER TR X ¥ 5 72, ik -
EHEE - BRSO MM 2 A &b, HIEHANEEREEL <
i, COBERINE, #HEOMELET 5 L, HEAE
BTFRTHREINCwRTNWEADL T, e L2 REVERTH
D EFHEE TR L A HIHMNAZEE R, £ oFR A L
HWeF b, 2T, {IAELITET 202 RBINICERYT, coi
DOTEAFHFEC L > C, HIIRERIE S 3 X 5 il
HRTscEclik,

TEANAETARTECE, BAmic, SA»ZEREN T
% RAM n—F 2T 288 e, —HEZRATNZNEITKRAK
EEbEn s ROM A-F {3 2 5 H0 200 EMRHH < 1
5, Wi L > C, REHORRETHIIWANEHBTHE LS
Biterticd, LECISCCHBNAZZEEL, MBS RN
ICHE IR HT, Hifnb o s124 2 -3 -© 28 BREIEHh

DAV WSFIEE AT BEREIC, BN T T B,

ENENDREZFRT B C &8 TE B,

TRV, TOWHEFHERL T AU XD 52103 F-2
%, F—sAEYICHMEL, Juvv-L OFFL havafeF TR SN A
HIIEDTAT, DITFOX 5% 5—a W% 1725,

3.1 MELMIC-100 o#pk

AEEHECHH Uk SR 1w b - F-24%Y -+ fu293~2 10w b
D Jowy ME, B3, 2CRT, F-a WEHE»H, K 3. 3R
EoIC 1v822-2 17wk DA LE22 ZHEHLT, &hTEh3,

. T,
F-Taz oy b 7R

AHE WA o
\ Ve
£ BHpAEE | O B .
R ] Is ’,’ ‘,_ - @.&.{\ v}
h— 3 e
[ —— =i
o G v S I I il
7 1 ——— A ot
S =
— (‘?} !
& 3
e ————ee—— (“D
L
H
R = Ll Bl i e LU e ol
. 500 I 600 - 600 : 1,060 o o
] 2,850 i o

2.5 ATO Ji 7-n MBEEEAIL %
Outline dimensions of data processor system for ATO.
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® 3.1 2f203vto-5 MELMIC-100
Micro-controller MELMIC-100.

ZDEEHAHAC K 2T, L\ F-2 Bkl & 2HEARH
1w b ICHID 5 A E, AN 120 P ICBEb v, HiC
L F—a BB v oTwha e 2 HHT 5, TAbE, 3.3
D Loaa7 v Ru~Ris BEIE T, Rookdie, Yot#zd 3
PENERL ANLT, HiC vz T3HECEEBELERT 2.

thbos-a, R3.2WCREND X5, AHN I 280
L Ol EmB-clBE X, SeidCAHT J2 28#HL, F-24F1
D FFLA * F-2 O Lyzg AL T, 8y H~EHERAEN S,
—ERZIRET S e, OIS X34, 1 voze zEHAL
THITILEES~ &, DA Zeifigid o € X-Y Lo-4 2 FKEH L 7
Y, a1351a avbo—L A-F D LYz IK 2b7 T, Fa-4 T
DREERFRLT CO 44 213 75,

¥, COEBEO 217518 TR ICEHONF I CBIRTES,
PR BRER O Tl B,

z# b o ON-LINE 52 Bc, RAM $#iA 435 5 X (f ROM
BASIEBER DD, RHGERATAER RAM h-F IC Jods56 23
Qoic, RAM n—f 2 5HIH 120 €% 5 AL T J0d358657RA05
MRcliin, %3#5E Jodss BERLTHL A-F & 28) IKEFT & &
Kifis, cOROMICELCH TR, BE 2 wF 2 ANB T CH
VEd 2,

3.2 €xZJ), 70~

O F0d56 OWFERI L 20— 2B/ 3. 4 IKRT . Thbbind
X5, To Jodss BKEL, 4 L-5v - HIFEL-Fu - X-Y U
1-A—Fv » RS L-Fo KT b B, CoERPK, 4FEED Y
Iu-Fu T, Jodss FCRYRELCHEFATER L S5ICLTHD
OTERTH B, DT, ™ 3. 4 cito THIBEMNE 23T 3,

¥T 25~ T3 &, 1Zu7LYte P BFFRbIL, RO, 217
542 B, X-Y uo-4 $ 50k X-Y ua-4 ¢EFEoWHO, [
DOEIED ENHBNED avv-1 2 bRENE,E tur T,

e b 2E, XY po-f BFEENR S L, 7-JFwE & Ra-F €3,
I RZWEHRT &, 7T DD F-2 EXIFMED F-aJL-F &L
T, F=ang P+ 9=Fayl + F-21uF O SFOEALEESTRAE
THiZ, 3FEHOD F-adL-7 i, FFHHIC F—2 NO - 5 Mk -
WZl, B KM BIES T & il - s - Su-+ig-u - B,
B F—2 NO - fpikiisig - gl L b e h 3,

Y, Fezno OBERASLS LHE, KIC 9-Fe ¥ OEASPBEE
@550, BBIC F-a1uf B d, HAR 1-Fv O 20-Fe—h
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E 3.2 ATO F—z JLE¥ERE I fF L Az MELMIC-100 Joy2 |4
~ Block diagram of MELMIC-100 in this system.
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R st Nt AhLr 22zl
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R F-g AT FRELAL S AR

Rus FgXTY FmBLTR2

.

Ra» HyAEeRn i3 whrsazl

Ra 53 W whHLe Azl

Raz s Bhroasr

F-FFukaria-i

Res 5 " = 2477458

TAATLAVT 4 FezLvaz
7T -3y KRR
R 4
a7 p \\ ATALBZALS AR

T =g~y FELRA 7 - 2 NOZEEBA
FEALTWALS22NI b, A BACKES L AT 2w TOHREBLT,
ii‘iiiﬁfifif{zo, alldiiHlaTwns,

H 3.3 Loza#lhT
Assignment table of registers.
TlE, F-anwl B3 &, D TATIE F-248) O FFLA L
$22 % 0CLT, OBMALIE LI LD S, XL, 1EOHRA
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