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Abstracts

Mitsubishi Denki Giho: Vo!, 56, No. 5, pp. 18~22 (1982)
A CO, Laser with Silent-Discharge Excitation

by Norikazu Tabata, Shigenori Yagi, Kazuhira Mori,
Yoshihide Kimbara & Eikichi Hayashi

Advances in laser-application technology have improved the per-
formance and reliability of high output COs lasers for machining.
The world’s first machining equipment using silent (ozonizer) dis-
charge to excite the CO; molecules has now been developed and
marketed by Mitsubishi Electric. This innovative equipment is
characterized mainly by pulsed laser excitation using freely mod-
ulated AC with frequencies over 100kHz. It is expected to contribute
significantly to the expansion of machining by lasers.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 1~4 (1982)
A Video-Disk Player Using a Laser Diode

by Masaru Uemura, Takahiro Kubo, Kazuo Hirasawa,
Mitsushige Kondo & Kenjiro Kime

One of the major technological development themes for video-disk
players has been how to utilize effectively the laser diode as a light
source to replace the He-Ne laser. Mitsubishi Electric has developed
a TSJ-type visible-radiation laser diode to serve as a pickup for
video-disk players. The new unit will make it easy to design video-
disk players that are more compact, lighter, and use less energy than
those using He-Ne lasers. Performance is strictly comparable. The
article describes the laser-diode pickup with a brief description of
the player.

Mitsubishi Denki Giho: Vol, 56, No. 5, pp. 25~30 (1982)
A Three-Phase-Enclosure SFg-Gas-insulated Busbar

by Hiroshi Kuwahara, Shoji Tada, Masahide Yamato,
Yoshinobu Numa & Masaru Yasura

Mitsubishi Electric is one of the pioneers of research and develop-
ment for gas-insulated busbars (GIBs), and has registered several
achievements in field-operation testing and delivery of products
since 1978. GIBs have been increasingly applied not only to recon-
cile high power-capacity requirements for substations with environ-
mental problems but also as vital elements of advanced substations
built on completely new concepts. Three-phase-enclosure SFg GIBs
promise to play an important role in satisfying these requirements,
despite the special considerations that apply when single-phase-
enclosure buses are not used. The article deals with the construc-
tion, features, performance and applications of GIBs.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp 5~8 (1982)
A POS Bar-Code Reader

by Shinji Yamamoto. Toshihiko Seno, Kazuro Nishi
& Koichiro KuraMashi

A bar-code reader using a hologram for laser scanning has been
developed for point-of-sales (POS) bar-code scanners. The reader is
designed to scan bar-code symbols (Japanese Article Number—
JAN—codes) used for common article numbers (CAN). The use of
hologram diffraction enables short bar codes to be read using a
simple, compact optical system. The article gives brief descriptions
of the reader’s structure, functions, and features,

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 31~35 (1982)
A Naturally Air-Cooled Main Transformer for Rolling Stock

by Masanobu Sato, Tatsuo Sato, Tsutomu Abe, Michitada Endo
& Yoshio Hirayama

The Mitsubishi Type TM924 forced-oil traction transformer for
railcars uses the airflow created by railcar motion for natural air
cooling. This method dispenses with the blower motor normally
required for oil coolers, and thus reduces maintenance manpower
requirements and improves the resistance to inclement weather,
including snow. Manufacture of the new transformer was preceded
by investigation of railcar airflows, with thorough testing and evalua-
tion of the cooling effect with respect to transformer construction. It
was confirmed that operational oil temperatures in a transformer
mounted on a railcar are comparable with those of forced-air-cooled
transformers, establishing the practical viability of the Type TM924.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 9~12 (1982)
Fiber-Optic Measuring Instruments

by Shuichi Tai, Kazuo Kyuma & Masahiro Nunoshita

Fiber-optic measuring instruments and sensors are currently under
development at Mitsubishi Electric for applications in the measure-
ment and control of electric-power equipment and industrial plants,
where the inherently high insulation and independence from induc-
tive noise of optical fibers gives them advantages in regions of high
electromagnetic field strength. The article introduces fiber-optic
Doppler velocimeters, thermometers, and accelerometers.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 36~40 (1982)

Remote Supervisory-Control Equipment for Water-Supply
Systems

by Nobuo Tsuyoshi, Sakae Nakano, Hiroyoshi Nakajima,
Hiroyoshi Masaka & Ryuji Sakashita

There is a growing demand for overall supervisory-control systems
that include water-supply and distribution subsystems. These sys-
tems are used to ensure stable water supplies and effective utiliza-
tion of water resources. The article introduces two recent examples
of Mitsubishi remote supervisory-control systems.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 13~17 (1982)
A Laser-Type Surface-Inspection System

by Mitsuhito Kamei, Takehiko Inari, Muneaki Takeuchi,
Fumiaki Mukai & Akio Suzuki

The Mitsubishi surface-inspection system using a laser provides high
resolution and a wider variety of pattern-processing functions—and
higher speed—than conventional systems. The high performance is
achieved using a sensitive optical-diffraction head and a pattern-
processing unit with a multi-use microprocessor. Applications of the
new system, which is currently in actual use in plants, are described
in the article, along with the system’s operating principles and
structure.
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Abstracts

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 56~61 (1982)
An AC Spindle Motor for Machine Tools

by Keiji Matsumoto, Kazuo Fukazawa & Hidehiko Sugimoto

The requirement for variable-speed operation has meant that DG
motors have been used for most machine-tool spindle motors. How-
ever, these motors, with their brushes, have disadvantages with
respect to maintenance requirements, the ability to operate in. cer-
tain environments, and restrictions in high-speed operation. A new
AC motor has been developed for use with a sinusoidal voltage-
source inverter and an inverter drive. The new motor not only requires
less maintenance and runs at higher speeds than DC motors, it also
offers improvements in response with respect to speed ripple, vibra-
tion, and audible noise. The articlc describes the technology used in
the new motor and its performance.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 41~45 (1982)

A Centralized Supervisory-Control System
for Saving Industrial Energy

by Jun'ichi Ishida, Yoichi Hayashi, Kazuyoshi Akatsuka,
Tetsuo Yano & Shin'ichi Arima

Mitsubishi Electric has developed and put into use a centralized
control system that enables centralized supervision of air conditioners,
power supplies, boilers, air compressors, and industrial water-supply
facilities in the Corporation’s Kobe Works. A MELFLEX 400-EE
system is used to save energy by automatically controlling tempera-
tures, combustion parameters, compressor operation, etc., and to
save manpower by the supervision of facilities and automatic data

logging.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 62~65 (1982)

A Verification Study of the Multi-Central
Air-Conditioning System-Simulation Program

by Norio Yamashita, Masanori Agawa & Masaki Komatsu

A one-year survey has been made of multi-central air-conditioning
systems designed to perform heat recovery by installing multiple heat
pumps that use the same heat source (water) for both perimeter and
interior zones of the building. The results established the electric-
power consumption and the effect of heat recovered by the system.
A comparison between the empirical results for the year and theo-
retical values for annual consumption obtained from a simulation
program demonstrated the latter’s validity. The article gives details
of the simulation program and the system survey.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 46~50 (1982)
The Multi 16 Personal Computer

by Atsushi Kida, Gyosho Akagiri, Shogo Nakagawa & Tetsuro Oshima

The Multi 16 is a 16-bit personal computer that supports a maxi-
mum addressable memory arca of 384KB. This computer, with an
18088 CPU, is designed for optional mounting of a high-speed i8087
numerical-data processor and can handle complex business-oriented
processing. Using the refreshed dot-image system for the CRT dis-
play, it provides a high-resolution display of 640 x 400 dots. The new
computer is designed to accept a wide variety of peripheral equip-
ment, including a high cost-performance auxiliary storage memory
and input/output options.

Mitsubishi Denki Giho: Vol. 56, No. 5, pp. 51~55 (1982)
The Software of the Multi 16 Personal Computer

by Atsushi Kida, Hiroaki Deguchi, Shoichi likawa, Kunio tharada
& Takuya Kitahara

The key to success in marketing a personal computer lies in the
quality of the software. The software available with the Multi 16
personal computer is designed and produced to meet the require-
ments of today’s users. The computer enables the less experienced
computer user to employ “programless” software, and a wide range
of application software can be developed with excellent productivity.
High-level languages for specific applications and a full range of
application-package software are already available.
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o R ZEN b % v FHAISEE OBAR 2 BB ED Tn 3 , &
ek, HicEd 2Lk 214 A toy KU ERIEEE OB
FRIRIC D COMBEH BN T3,

2. 774 b—HYFy FSHEEHO®

2.1 RIBEeieg

SEBEFEL 28 27 1AV-Y FuTs BEEE (LT, & 2»1A LDV &
B9) 1, FHON 97 1ACwo7uF 0~ LU Jo-7 LET)
B Lo WA OERBEFLEL TCORETEREB T o1
R E->THFELCw3, TORY, FHENFERFE CEE R
IERICAZICR Y, MROHE, |E), WMAOHE Wi LeE
B, ERECIREMIE TS C R TE B,

Bl gcoBEROBRERLADDOTHY, b Jo-J DEfHic
2100Lud BEBLAT L ZFHRE LTWw3, JiEKE He-Ne |-
¥ k&, ZHETFICE SEAPD %, Y2 omqA ild o7 B 50um, 5
>N 125 pm, BHOZEL0.18 DAL #52 & Gl (Graded Index
type) ZEAL T3, ¥4, He-Ne o~ OHEYEE N 2714 IC
AL, E-627Yw2 2T Jo-7 2 bHET 3. o HEHLE
HJo-7 LD 21o0LoX KX VT s iCL, BEIL T 38
HlEfkic 2 OBEFHAIICH LA 0 CREHT 2. £ OREDRRR
EROBEICHH LA vor, Tabb Fuds REET 3,
T DEFEDEDO—#E F—DKk Jo-F THIEL, t-s2F902 2L
TAPD ~X L, TOD Bworyd E N EE00 MikEit, He-Ne

* HRTIERT  *t AR IRRT ()

M6 mr - AMME” - T EE

He—Nel —4f

Bh
]

X 1. Y o-1A LDV DkERE

K77 AN

Xl 2. Y o4/ LDV OHER.

L~ HDBEEE fo, Fods IR EBAER 2O 2 F &1,
Sor fEETTERTER, ¥, NJio-JHMoRexhT, A
W fo DFEFEBHRLFE—REY % 2 ¥ > T APD ~ Uil 3
KDFLET 50 THb 2 2DFHMOXRTEL, APD ZxwE 1
Tk 2 DONRDEREFEECHEYS T3 e~ EERB Lo B,

T OHEEN AFod1y B & FFER, FERCERECESRN
BITL %0 Fods BEES1Zco E-r BBEX0 O THY, KD
O FETT EMRTE B,

K(DicrnT, VIEENEKROHE, 2T L-¥ HoWREcdH 3,
APDIR ko TR E N2 U~ EFOREEET HIET i, (L)
IYVEEVERMAC LRTE D, COEBIIEARE tswh ZHWC
APD MIMES DREE LI L, FERHECHEEL BTt 23X 5
CLTH2. ¥, NFE, E~s2TVws, WZEE, FEE tsuh
Z3_RT $ptiwb AC—HIELTH D, SR ARE cl
MWiICETH %, COERONEZRE 2 T,

2.2 ERiERE

K 271/ LDV OEERIEMBEILFEEWC 10~100m/s (-fRIZS
NFETOIEHEE, THRIZ v REOMS cHEXh3) b b,
FEFIC 41T200008 DAV LRRRETH B3, FHEICRAlES
JED RGN ER NG ESURE O BB o _LR-c#k % 5,
& 3. mgEAk (RHEEMIR) CEmEV &=/ LA Feds B
S EDBRE, O Jo-7 2 b OTFFTHIE s, EREV & DT
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T ERTE B, EEMKE 2 OEMARAD L
EFHEEAS $0, ZhA fo Ok ¥ KEERRK
LhBED, TOXS RRcH Jo-T HEDE
EH LA 2B LR 3EEDER, Fuds B
WEEH 0 b fmax F CORZRREIMNICEES)
LTw3, ZOESETEIESICEHEL, A
WESRT 5 T & ic X 0 IRENEIE & IRBEUCIK
HFLAk 2R0M B2 2B TE D, Licho
<, IR bHANERSREE KD S T LB

100
@
. o 60F
£
2
50
10 £
i~ e 40
> 4
E 1]
; g 30F
]
& 7 20F
1 s
N o
'\ 10—
R
0.1

60

Ko 75 RS [ (MHz)

R 3. EE FuTs M OBk

0% fi54-2 L LTRLEZDDTH D, ALY, aXotw7Fs1Y
D k5 RIEHBOESNMER R EHT A 100 m/s BEOHEERE
2, F e M CBER L ctiE L0 MHz BEOFEE tsen & v
EHRE 20~30m/s ¥ COPUERTE B C LR 5, FIESHEZ 0
ICEFLTZEL, Flaie=30° 60° kL <, &x 0.6%, 2%
BFChz, Lichto<, F Jo-7 2T 2 BOMEREDHE
DREFROG Lo TH B Y, WEMOIEFL ARV 22147
0-J DFFE D #HDT w5,
I 22 A LDV EIEElE t W FAEFL TR Y, Kk Jo-7

& WBIENR & DR E R PN EE Ly, I 15mW @ L% %
FwTw 3z O3B CrIE Jo—7 S5l b 40 cm IBEHEN 72 HET O
HEHIERTAECH . C OJIEHEFEREZEICRS T2 L RKR
HAD -4 % AT HERAETS 2,

2.3 2oMosH
COERBEROBED 21 b, HEEROHESHEORECH L
CHBENHFET 20 K JS0-7 2 b DT U—r RHICHL
TR L e b ¥, M C—n EFRPCEEN BB FICX D
BELE N, BTFOEEICHH L% FuTds BREZT 5, —ficHiis
VRS CE L, PHECRAL 2B A, 3 Jo-T T
FWENBEBHR o b bEATE T ClolIis L i AEEe b 5%
OTw3, ToESEY APD CESEBSCERLALD D, 2%t
V351 CRIREGIHTT T, O~ fmex ¥ TOM L BB 272
My RBITE S, Lo, BB frax HKE D, KR L
STENERNIHRARHDC L RTE 5,

T C, SEAMEOWEHNE o XRATE L HEHE L OLTH
D, REDHCX YREZEHTH D,

HEE L7 mm @ f52 BHRERNLEZKOFEREL 2 #4% % K
4 KR L. THEE, PRSI THELRELT, &K Fuls
B foax EOR(2YZHCTHELALDDTH S, COERR
e, iz deZE@otss 80 MHz, HED DR 50 cm
&Lk %, &E20mds ¥ CoOMBEHAPITL S, ¥k, K Jo-
J HEDE R Jo—J R CHEARHES L S KL TR, Bz
SBHEE b > CHEAMO OWEOH TR T 5 C L AR TE, HEy
fixRDBCT LR TE D,

WRIARB R~ DISHIC D CHAT 30 Yik0iRE L #E L ©
Blic B EABRE D 272w, COEEL A CEHOHANETS
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010 20 30 40
Je@ (cm3/s)

B 4. fisz2 & % Hih 5 KOFEEHAF

o T& 5,

EE T, EEH 120 Hz © & XIEEHEE 0.4
pm B S CRETE s BWHEIFT 2 3EKD
F¥So-F EFEWE T EICX Y, HESEOIEE TR
SRS B 3 TOFEBURMERFNEFTS € & 5T 5o
¥, BEEETRE L CREE AM72 2 5L AT AT AT
Dty MR TR, RGO AT 5.

3. k77 ANEHREMNERE®

3.1 FIBEH#E
BVEIREEIC 5 2 B IHESNE O X 5 AEERRATREEL T 5 &
% FEEROLE O RERNET 2 o e ¥ URE toy M
WicHE D A LGRS % RS L 7eo

I oA IEIRRE toy OHIEFREMETE 5. i, tuy ORIKA
UHNEZR 6. ICRL o BFIEREE L Tk oY AR RIIY
A, OREEEESFIALChd, A, BPEEEEAD Avrd
puI I3~ CHIELTE Y, BED LHF & & D CRERA~BEH
FTEC LRI T D, ZOEEOHGE S GaAs 2 l, £
DTk ClEH X % 0.3~0.4 nm/deg TH %,

Ledio T, JIERENCHEEOFRE 22 DFRCETID A
% b oLk 7,3 % 6. DX 5 I tuy WOLBMEANLCF VT
2ARDYE D518 THIALTHOE, kK 5,7 HEbHEERE
BOLAE b EDT S, COBBEREEN 5-1A A LT
ZEHBTET XY, oY MORERRB T L3 TE 5,
L L, WECEIT 282 E0omMmBIrEsiT 220, Xorosl
8D, K 2718 DM Y Ik 2ERIBEOEL, oy FWOX
I94 4 DS EEDOTILA ¥ic X 2 XEE0LE, REED
REAREERE %250

2o, ThoDBEERERET 27D, 2770 AIC A,
ZEDHE (PR M) DBRAK A, X EEEOWHE (FDE
Er) 2wk 2 EEHRONGRENCEEY R L k. B5.

H RO P LBEMIR A9

HBR D b VBT

T1<Tz2<Tz3

——— RN AR PR

|
i
|
|
:
I
|
!
1
!
I

|
i

A({BS3%) /{2(%%5%5‘6)
p: 23

B 5. YR tvy OFEX
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K7 F7AN Heiis
(a) R

(b) 5
K 6 JuilRE tuy ORE A

AlGaAs—LED e
1

7L R Rt 2E
Az *arxs s

InGaAsP—LED

FIFLRR Ge—APD \
‘ }__I B_....___c
Y754 RBESR
o Tk K
rv7

L S B A

R 7. b ox 1A G RN 24 O R

RL7e X 5ic, HUDIE A OXZ A, PRI X h ZEL T B
BETNGLAEEH LR vAD, A OREEBIEEE LTHRS C &
X, BEe ks Ay OFERELLN O RBEETEHET 2
CERTE B,

BAZE L2236 ¢ 1, M OYpi e LT AlGaAs & LED (A;=0.87
pm), Ay OYHE & LT InGaAsP 3 LED (A= 1.27 pm), B to
ok, CdTe (A,~0.85pm, ZE) Xk GaAs (A,~0.9
sm, ER) 2HWTED, oy FOTERE 1.5 mme x 30 mm ¢H
%,

LESEOHRER 7. ICRY, LED; (AlGaAs ) KU LED,

(InGaAsP ) #%HIC ALz BEBIL, % b O HEHDEE HEa R
CEREZE Ltk K o-1A THRE tof M~ BE toy B
CEATE B L & X 5 ic LED, o@E @5 kil k- <zt
3352, LED:# b ORRREIC MR TEBRRRIZILL v,
—J7, M oxoa, RE tot M s sEgEEo LRI L
DI LTHEER—~TH 2 & », THH2 oD% Ge-APD
ERNFETF LT ERBEBCE - TESEBICERLLE, 250
KX 5EEDHE L NEFRELNOBERC X 2 BEv @itz 3,
Fie, MEICX S A OROFRBRIZITHEEE C 2T 5 &
D, BISGRMAEPERL, 20d L v-rs51¥ CESLL R
BEEEFHTEL LS ICLTH B,

3. 2 HRpEHE

C OFIE O QIEEEAFLT GaAs, CdTe wFhiFvi tuf b
=30~300°C TH 3, T OFIRMBEAD ERIX, J 27 ASeTut D
MHEREIC L o THBR XT3, 2IEEZAWTwEAH, 3k

o= N ISR - B - AR - A F

10.0f
z
I
®
| 50
H

0 L |
50 100
BE (0

8. LR 211 OREHIE R

102i8%53dB (2 4%) BELHL THHEHERX X 1°CLITT

BHbo i, INEFEHRAREERICLT2~3PLITFTH 2,

3.3 IERfA

COEREE v CEES o ORERHE L AR ER 8 IKRL

Feo THIEL Gals & tod Ml LABRO D OT, B EES
(L 1°C) CHIE LR, Hiilkc oBEROHNIEETH Y,

TR 10°C B h OHINEEHR LV A2 X5 CHELTH 2, #

ALK 2718 DES X 230m Th 3,

4. K77 A EHEMBEENERE

T O ME TARENR DO INEEIEZ TS oD b DT, H%¥K oy
ELT, HMERE AV D 0 LR Aok d o2 RL T
3o Wi R eI IE AlGaAs 3B LED, SFEF 1 it Si-DIN
PD %L T3,

4. 1 {AMEREBWAMEEANEER 0RE B
HEEREH 0t 0748 ISHIERE toy & ZORIEROBEKY K
9. (a) Wit . MEORENESD ) & CEERZERLCEY,
o IICIRED R N oAk ¥, B hICERMNT oA~
CEoT, 2170Lud 22 b DHEEFE Ewp O—HE M~ L,
RENCIE L Tl BGEER 2 BT 2. C OMBEEHE 20

7470
vzi; %‘:t‘—AT LX
. /
FfER e
a Cd
i :E'Z'E'E\\E,\L\*ﬁ
7‘L/v bl
K21E
HEER K7 PAN
(a) HEHEFRZzHCALDID
4
oY
Ed A" Ed A"
L X / /83 Ly X
p— <~ AR o
T 7
BxF HWERT }ﬁi’é%
Al £ 45
F={EH o

(b) SRR HVZd D
R 9. K orAAGHINEE oy & 2 OHEROERK
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HABE (V)

ol L L i L

10 20 30 40
nEE (G)(G: 9.8m/s?)

& 10. hngifg e HUBEORMR (EERE Ak toy)

EREREZEECRET ik b, EHORKENDSE B,
vt WORGEEE £ % BllE R OREE f L, fo>f
EARBEICITRD 254242 LB ) OBEELFHLTHIE,
N DL HRE R OEH O INEE C AT 5. Lo T,
fo BB LTCRTE, KH o EREGEBIC T 5 IEERE 2R
T4 5,
4.2 FEXwHE
PATEL 2 i fo= 2kHz, g AEEGE 0 ~ Lkllz b DT
b3, cDEERIZ, 40G (GREIIEE) HBIE O ¥ CHER
HRAOGET 2 L8 TE S, JEHRFE 10 10RT, #Hih2
TR, SHZSREEBHNTEECH 3, HREBIIIESOSIN
ik, NEE0IG T40dB Y EE LN TwE, $k, JHoioa %
oY WiCk Y 3 0RARAOERIC X 3 JlEiREr RET I
Bic, FEREBBIIOERED % 2~ vy LTHIED LED 5K
EAREHIEL, HC—ErRAERERCEET X5 LTw 5,
4.3 REHHEERCENEENEEES OFRE MK
L0ty & X DREROMEER 9. (b)KRT, B hEFdk
TR T ORI RET & BT % SRR B S5 X 5 & L,
BobF e RT Oflici MAREBALTH S, CORETFO
Jelih & SR F O S ETINNE 45° A3 XS EHB LT %,
T, JERREREDS LONEI 2718 T oy MHUE, v1o0
Lo TEFF E-p KR LAD D, RTCHERECT 5. »E,
MoREIOFMICESEML b s L, MEEFciksb Y OE
& NS W HR L 22 S TIAS N b TR 25 A, JRTEE
HETEENE ()M E A b TOYE MR EBRT O
HEESCERLT, REEEchlT 2 ¢ & ek W InEEERIS
TERTED, T e LTr, R #liE sruwoau—b
(DAP) Xix LiNbO; BiES% FH\wTwn 3,
4. 4 EARHRE
COERE O EEEREE R R 11 R, ciuid LINDO; % itk
FFE LU, BbhhoHEmE m=25g & LHEFEDOHDT
BB KX HIEBH SkHz ¥ CFHARER AL T3 T &b

n
{=]
T

LiNbO3 m=25g

At A (dB)
:
S o ©

|
N
(=]

T

|
w
o

T

16 50700 500 ik Bk
iREE (Hz)

L1, st OriEFT & L< NiNbO; % v /e tut)

7L —o— LiNbOs
6 —— Epoxy

gL —o— DAP

HOBE (V)

2k m=25g

0= 1 20 30
EE (G)(G: 9.8m/s?)
® 12, s & B EOBR OeRERE A toY)

%o FEET & LT fi+y 2 DAP 2T HEEETH 5,

B 12, @dhnskps & e ERHIEE : OBRE R LCwb, Th
ik m=25g DEBATH B, WFhOEFE H T IR 30G 2
B CEHBERCETE 5, Tk, BHEBREEnmCHAL, FIZ
\F m=25g “CE I 0.1G ¢ S/N H. 40dB L |k, m=280g Tt
0.01G ¢ 40 dB B -0 S/N A b Twn 5,

i, B9 (b)DRMWERTORD b RZIREL, LOWMEEE
e, Y o-18 ISHEEHN tuy & LTEAT 3 C & bA[EET
»5,

5 ¢ ¥ U

BLE, 2FCRETE L 723k or AN ISHEHIER O ME LN L. T
CTEBN L d o, BHTRE 2718 ZEHLAERCSE
FAEEEOBERLEDTRDE, ChbDWE 2218 IGH toy BV
AIEEER, YHoEAEGTH 2 BEAER A L ONINHHE % =5
BrenidEhs Tl & <, SEIE Jsu b OFHAKIE - BHRR o
2762 LCRVWIEREEANEY 5D 5 TH D 5,

% £ XK

(1) XK. Kyuma et al : Appl. Opt. 20, 4, 2424 (1981)

(2) ARlE : 313 24, 8, 37 (BE56)

(3) ARES : voy il 1. 2, 26 (#R 56)

(4) MWHED : B 1A oy OFEREL IEH voRDDs, 57 (AR 56)
(5) MHHFEH : BEFEERLHNDIFERE, OQE81-110 (§556)
(6) ARIEA : 55 468K, ISFMBE LA TR, 18P-G-3
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o/ 8

EEL—YRAREREERE

8 K R

Lo & #° &

HBE s1u OEEBEREA T R CEIRER, WEREHO
L Z45 D, BRI 0L LTE VBRI TE &,

FIMRARAN & LTk, chE Clod PRz v e b o
Efx LD, WBLEE a(F DI DORD o, KEETBIC
REOAP oL, TOKRERFKE LTR, RGO MWEERT Ar—
MEREEI AR L TH Y, ¥5 LTd AERE L oMIcsEmn 3 &
CAILH -7k,

TSI T D 7 0, “Zg ¥ NFMREFE" 1 L-¥ ko
b ORFTHR % AT, RIESMBREEL BN d DicT 3 LHEiES
DNFRILEICHIC 7705 1Y LAL BB OS2 TA L, 27070t
wit TZEFA L7 o020 A ER Aa— LSRR Hik gk b
DT, EARIG IR R OKREEE L LCBIfESE Jour °F
BhcH s,

BT “Z2 oy N EMRE ST okE, R, =R
B ELDNTENT 5,

2. HERRURR

“ZH - NERE R O R R L CRT. CoE
W 250mm PR L 5 - FEKE L TR D, KREEOK
BicH 1mw b 2 FRRICEF L A3 Aol RIS, 20
COEBRBOERMERE 2. IKFHET,

3. RBOBE

HEED X 5w “Z8 - NEERE MR 1, <hE coFEER
HEBCMABE  OBRERFH-> T3, Ttz oEROMM
WL CEMEER, B Jowo & & DS E 21007 0tet OFIE
TRONAZ D uars BEERX BN 2,
3.1 EpeRIE
L= ek, SRBEMA & OHMICHES L A lha, +0OEMmE =
B LY PR S GO, FRESEROSECE, *OEHEEE
L RT X5 CLBH 0 EFTHF & EHE AT HEICER > 7t
RO ehz, —7, SERF@MICE
T & B G B o Ao RIS
T 5 L, EWBIK 2. IGRT &
5 It D% R T Dicds
329, co@EE, colEFgD
Ziez el s cickpk
fEERET 3 40T, =OWErmH
HOSARER AR 3. KRT,
He-Ne faL-4 36 % #% Lod ic k&
D BRI MER T HEA t-s Bk
25X 5HAL, EHESHSCY VY
BEMOIFEFAIIC t-s ZiED, Kit

R R A e

AT BET - A o T

=L oB & 4o’

(1) B B & 250mm,/ > = v b
(2) 74 » @ BK720m, 4
(3) 3 % H R FIAvI AR b
(4) =& & SR & B B I %t L R BESE > 30 pm
(5) B # H R Bl 8 % — v HiEER R
(6) # m % FEREM, K% o RFN ik wThE
BEHM, BRSSO E LR NIRRT
(7Y W ow E R 12:.71{2 8 7 M BT AT t15) 73
BUENIF
rv—FrI)
H5E Bl o R a0 A EH
(rr—FI)
Bk koMo S, B
Jer BL7 b
(8)  KEHIBHEM v P
RGO FEE AV T yF, HH, BhE
ERZ 21 SRR SRR, WK, TR
5 2R A T ZE
(9) W B E AC 100 V£10%, 50/60Hz
(10) B M | 0~40°C

w2 E 0K E

K RIS IR RE AT

U FEAf R K - Y ERERFTRODTH S5 Ds
REER T,
(30 pm 45 o R WA EY FTRE)

<4 7un7aty¥ic
& B BBt 7]
Tt

<Az u?’ut;ﬁoﬁmfﬁim XY, REEOH
SHILREORE (R2 7 »F, BYRXRW, Bh
%) FHEC BHEREICE 2 7 X THEEC
Wiz d oo MRS O % TR A TR,
%k, ~B TP IRBRET » 7H30nI,
FAVEDMRASOHMABRTI Y v TV P TE e

i, k7 ¥ o Em A
HoBEEZThn

M, AR BECHTLTVTY, L—FE—AFE
BEoRERBELTWATAERECEE L v,

#Y, BoBLHEmL
EL i ca ]

Bhtic X YKo BIRGBTEICEC V8 bAREY,
HoRLRELRY, REOH—EEBLAS,

%7, BEMAIMEE, KA IC, LSI{LX
R, EBESE.

74 v ORGHALD VM

HEMRE TR, 74 ¥y RE~ FRRIMEA I,
Bt k bWty 54 VI TE B,

HoBme Xy, B
WETRUVMEORR

BEAL— o HELEEATRE L, Bk
OREEEEHFLTVD. Tk, BERSHEL
ZHIRBBHRVAFORTREL I 50 CEEHR
FEFLD,

Milﬁ: L(BR)  F ZZEEREE (R IG I BRERTTZEET
ok R (L) + MR

T

[ZI 1. k% @@ﬂ?ﬁ{%ﬂ

EZ K%%@@ﬁ@
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it il L CHBRER hic u—Yt—p 2ERT 5. T OROBREH
BOOFFHEI I 2, FFFhL0-41 8 RIBMTERBINIC Doz 0d
B, RETHEBCI Y RELRINEIES L LT T,
CDEKED 2 HIRERES & LTEROESNERBCKY, &
RO % FTRGORL BT 5,

3.2 RBOWRK

HROBEIEREZE 4. €, Jowo BERER 5. R, zoE
3, B4 WRT XS, EEARE N, BEEERE A, B85
PR, Fv-vauftl, FUod 0-2YTIvd-4 THERL T3,
K5 0% Jows KEd 3EHEEERRO L B Y T 5,

(1) BE Al

AR O TR & AR
B~ %,

BB LD L-Ft—p BkE, BT EREOREX L 5
fu~F CHEHLECHXEZFEHBRERRL <Y, & E-
& @& 01lmme ¥ CAIRETH 3, Fi, REEHROERCE 1755
Mor 1A ROFFRRIGR L HERH L T35, ZoBIREZEM o0

, BAETCERL CESUL

He—Nex 2L —+

KBFHEE

T TFANT 7AX

EES A FDREBR
X 3. R OIEARRERK

g RBRRBCAD LS CRINTRSE, TOMUD E-s LR
B oqnayosd BRI, SR ERIMA TR L Tn . L-
fROEECIBERIENE*EHL Tv 325, ChiZEEgcit~
CEndEd, MR, REERofAtE, Bk, KL Lo
HdboTH 5, EEFFEEGERRO6kHz ¥ CRRETH 5, TN
TE ND oz L X b 1/64~1/400 ik, TEICHIHIERESE o
La E ANTRS 2D, HEROBERTTCL L, WHEOELLT
O T TR EN AN H R TETH 5,

(2) (B

EHUNEIRARE ol 2 OOESRZY CEEOMNEE L, #
RBE V02 H5@NHD stuavto-s AEICHNIT 5, ALK
LTk~ 2 Bl#% Jows THRL T 58, HEomEHESEH
D {2070ty & ERHIHEEHD o1s0Jotwy LTS S C
HICIHERD Y, KEEEE 7T A5 0 TERLTV,2680

REARE~Y F
®wEROD—

[ 4. 0O B

ESAIRER
RERE~ Y © e - . - |
1 '{Emﬁ@ﬁ[ ' .
=t 4y 4 £ .
l we] l i =3 = !I
a1z o . e 125 N 1% A ET
N 7407 Fexn|  [TLZIN SN n - o
% TI—2 7T—2A ROM
i ! _ | I [E 2 SEIEE REE . ™ Ram
HAEER [0~ I* Egs ES iﬂ-CPU
| z>3-7) £ 1L s ¥| (SLAVE)
7oy Fopn|  [TLESN
i o = o — F—% FEY)
‘ PR I PO o 1 PO LEEER AR IR SEE 2 ROM,RAM
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JoF 1w M ICOHIST BB 1 ER 12ur 2 LTI L, A
510 D 2202 FEOR T, TD 175 B CHBRESCTE 3,
(a) 7rod QLEER
BE Ao 2 LOESRRIE, HHERL AR KEES LAL5
FEfT5. &m 3L FTHRETE, REHSORMNED D
SR AL B Fean EHICERT 5. BREIE, B KRR
HoZwic, 150 MHz B Lo Bt $ > Twnd,
(b)) Feiu EIEE
BRI O RBED MBS 2182 e DIC, Yo 10 b BALCH
NEND 7300 BEERENEIL, 1zuh HEOWEZ RE 45+
M ECERONE THEITE, £ Friu AR TEREDESLE
TS CERTE D, o3 MHER, WIBRUDEHECLISEIN
EONMEREBEC L Y RL D20, chboitRb, HEYHE)
HICTT, & T2 KHRT 5. 20 Fpi 28R, HEO ¢
—tFEEC L CHIBIEER O 72 % B L CHIEL N4 3 HEHE
L LTwa0T, BEHRBOTIRICL 2EBWETETC X v,
(¢) Fqvans—2 IEREE
7o MR C Fruan EBCERINERIBERRE, Ferl
SEER TR T ORAEEFNEND 7420 5l 5—2 [NERBE T,
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VEL, comEEzERE 266MHz © 6 90004 LTHESR
%, CRT FoRiilfel ic BE% Fwbooys 13.3 MHz,
1.66 MHz % Fl—® s0ws 3 EEIRS bR Eh 5,
(3) Jotw?i8088 ik, vFuosE—F CHIMRUEWEX ¥, S
H Jotwt i 8087 OBEEHRRASRHICAEEE k5> T B,
(4) Job,yi8088 kb, 208yt @ 7rLa % Yfi-+ LTHED,
IMATE &5 ks ARREEZEMIE EH L T %, MULTI 16y T

F+5030057

W, SRR A 384K A ¥ To 48) EFEFEL L T b,
(5) 444MHz powoL—b KBTS Joty? 18088 D Azy1on W&,
1125~1.35 us TH %, L/O 410 1T, 1.35us KEE I T B,
Y—F/ 51 b EEERE, FEIC s0w0 BBEEE T3 L0 k) 18088
D RA1 oL EHE P b OERCTEET S L bAREE R > T 5,
(6) Jotwd 18088k, 20Eust © 4L bsEY72ERA(DMA) % ¥
fi-b LT 5%, DMABBER #Jv00 & LTEIIL, E0E o- 1L 36
B, Eif -2 WEL/0 O#E, KU DMA BRER - 7z x8Y [
IERATHETH %o
5.3 XEYRUXEUHIHE
(1) J®'YETF
CRT FRD 7e D D 14-T4E) 7oL K (TR YoLwwa KE)
B J0teY KX D JodsaAEY 7oA KFEEEELRVES, AT
FEF L LT, 702874 150ns O 64Kty b +2.50 RAM % v,
P1o081 4 30005 T Yo [ )/ 51 PARL~vay T2 T B,
(2) ABULIPYH
Jo0ds54 F €Y & CRT #RA] 1 4-22%Y EPEMIICFE —o 64K
Eotsud KEIRN T TE D, CNOOERER 4 KR T X 5K
MULTI 16) @ 213 & R o Twd, va7s £ED 4BV
179+ %K 5. IKRT,

3D 14-TAEY DY 7L ZEEILL, 20 8 #MEiCH
LTh, Jod5s H AT OHE 7Lz OEREE ko dic, 32
KA1 bAYwA) THE 7 FLA % A= Fozp5-J0L Crrua ZBHRL T 2
EYFOER BT T B,
(3) AA-TAEY D 7oA
1a-0EY) &, CRT FER%E yolwva T52DD YoLwuaJEY &
LTH¥RET 2 X5, Frouas—u fEAFR AL T3, X 6.
KART LS IC, J0d54 XD 14-T48Y & 702 THHE, 1+
+50841 oL (FROEDIE, 1A1+=8Eyt D F-a FHHHL, #
Vet % 1oL ©H %) % CRT 14, CPUafs ik 255EIL, #x
300ns @ JEYHI o214 ERIEEET W B, CRT o ZRIR
WCBIR R 7ot TE B, zohRick Y, CRTHERDZDD Y

G-y HT—
A EJRAM NMI
CRT cPU NDP
—1 |64KB| |64KB| |64KB A H 8088 = I
(R)Y [ | (G)](B) ]
[T Tover]
| [ 7T FEFLA
; ’ FRELR/F—5
CRT#14 |
A 7ELART9F I0xowy b
T PZi—n
713> 7 ~—~'f AER/ N e PC— /Y%
PEDE T Z -
0sC I = |
266MHz | T - 0 - -
' sapsen| |re-n—| | mamm | [EEOUEEo—vRoM e
42 Ko A THIE AT 5 A 8041 2KB 24 v F B

[ﬂe—rr:—r'l

B3 s1vti-FJowoH
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A A KR~ FED X E1)RAM

. MP_1601 : 64KB 64KB L
S : O P
1A= 2x%1)  -32KB O | |
J0S4LXEY  96KB o ! |
P
128KB e
MP—1602 i 64KB ~ 64KB 64KB
1A—TAEY  32KB ’
7o0s5 L% 160KB @ O O
192KB
M xEyY
RAM
MP 1605 64KB 64KB 64KB 64KB
1A—UAEY  96KB o O
7075 LxEY 160KB
256KB © © ©
@, fA=DAEY) O TOTSLAEY
TR TR
B4 229K
HIET KL 2R
00000H
08000H
10000H
7a 7‘? L SR
18000H ~288KB% T
20000H
28000H B T
[ n98% 4 E 1 SR
47FFFH |
48000H
FE AR
D7FFFH
D8000H
32KB A A= XY - 7Y —2
EOOOOH
32KB TA—CAEY Ly ¥
|
E8000H
32KB A A= AEY « T—
FOOOOH
RIE LA
FF800H R
FFFFFH 2KB T=bA b5y TO—5

B 5. x'YL 7yt (MP-1605)

DUwua BRI 0254 % A=AnwEafalC bR E WS FE e
2 Twd,

5. 4 CRT #l4

(1) CRTHIH 08wo BT ot LICEE XN, (A4-DA
EUTOER D7eOD FFLANIVR,  FobhYog, h56H%02, STuhD
v D=6h0uB B 200-00522 BEEMKREEZETH 5,

22 A-vFLavta—a <MULTI 165 « EH - 754/ - i)l - #E

600ns

300ns 300ns

i:ii" CPUS 1 4
CRT% 1 &

- 7

A A= AEYTIEA

B 6. 14-TAEYTIER

B 050 & BB CRT #4812 &k 7-J1 2N LCHREE N D,
CRT 7/ Hl#EE% HD CKFEmEE), VD (BEFAHD, £71 R,
G, B) B9 ~TeAL-t HIITH 3,

(2) FRHFRE, 14-DY20wva HRTHY, TR Az2— Ol
FIRTyobozrICE 5T %,

(3) Fub h5—fBAEL $1C 640X 400 TH Y, Jy—vE-a K1
32K AL, Hs-eza B3 96K A4S+ @ A4-DaEY AIEL T
b,

(4) HEEEEZEZ, 7035Hz © fuaL-2 HRTHY, BbDED
ACEEEEREEZERL T 3,

5.5 #—sH— FHIME

(1) #—i—F HEERE, FH oty 804l 2ALIC, 0Uws #
BFRT afufi-F ICEEL, F-f-F IR 7. woRd JIS Bigl
HEL 94 B #-21wFo byox EE T, HIMERE & -3y B
LTwn3,

(2) F-f~F D 2t &, FA Jotsy 804l Kk D Jodssats
U BEFT S, - D 23Fbu &, H54510 2EKR LOW L,
ML T 156 © 09(ROW)#—2 #HA%, 095F-2 A LOW ©
HEW, - OWTLHET 5, +— BIECLES Frau2d BilkD R
DO Judss WEBF -7, tat(Fotwy 18088) wif LEIAME
FERENT 2.

(3) HRAHIL XY w2t CET 52 [THT +~ OONEFHRD
THH, 1o~ ik vobtozy KX DFFH,

5.6 e

A~ ki, ITFORBBIEZHE TS Mfor 22EEL T3,
(1) Yewbafws

D256 R PBIREEC 32 20D 2155 TH Y, <MULTI 16p Ak
AWEX VEVETEZ, YEwbrTwF & Ao—dv EAIET, J-v
ROM # 7ota L, 5Ysiouut5420 b IPL #5732,

(2) J-wROM

2257467427 £D CPM n—4 % 28y (RAM) LOKSE 197 I€ 0-
F337cD00-4 %BIALTEH, Ao-Fv Xid Vtw bafoF B1E
RHC BT € D 04 BEWET 2. 0-4 1} Sudsad-w EAREEEEIC
Iz, F-9ROM @ 44Fzw20, SE)RAM)S b/ Y= Femaur7
Frw? B 0276120451 BRER Ffo T 3,

(3) Jodsvdnzats

J0d397La1e EHL, 3Fp3l & Yh-b LTW3, 5527y
¥k 100.2 ps @ 20wy ThYubL, FRALFEC T ERCE,
Vo7 KXYV RT3, YD 1api 1k 1208 D 20u0 T h
Sub L, RE-h- OEFEEFREERCHHI TS,

(4) zE-n-

E-J MmAOETICLD, BE HEhEEETzclncE s,
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H e | L
BREAK F1|F2| Fa]Fa ) Fs] (e ) F7) F8)[FolFio] [allss]  [ms] 4 ]loe(in
e
! 7l # $ % |- & / ( ) _= - I
ESC 1; 27 37; 4 '7[514[6#75*7#4811933 0,79 + /\,\[¥_'<::]
R ) - : ~
TAB 110, W JE4 1Rz [Ty |[Yy U_j_Jl:loa P_t,l@\\ [ir 71819 —
|l * |
. L [0 oo Jon Jon N oo T Jow Lt 10 JP] s | [+
<> 7 -
SHIFT  llzw vl Xy {Cy Ve [Ba [N |IM=z [Pl ®nl >l o SHIFT 1|2 3
(] © 0
CAP LOCK(|GRAPH (s P) 5+ .
7 % -

6. LOFAFay v XFLADOHE

(1) <MULTI 16} it SYog, X-Y Jows, RS-232C, GP-IB,
ATY, FA22971L BEBEAR 47vau *ABLTWwS, b
BOMTE, AEDL/O43v20200 bk - TEBHICFFS T LR
TEDo 7429771 B ELHERE, 4Jvay EED 1uaz-20
~F (i ovto—uii—F) &, 100x220mm &5 JuAo b & o
A CEBL TS,

(2) /O va5sd, 3~4@oAREI/Oa0ut ~D 47
vaufi-F SEECiE e E, HICKEE v25s TERD 4Jvauti-
F 2T 30, I 1-. 2HARLTRS, TOXS(C,

50(390)

MULTI 16) Tit va7s BEEICIEL 28R © Bv A~ Fox7 B
KATHECH B,

(3) <MULTI 16) AAEFRUHEE 125+ W L/0 20w b _LiCEsE
T3 Az i, PCAz & LTippiny, Bz AFL, EA
WIRHAEFH o T 5,

T8 ¥ v

1980 4RI, MBI ADr2d—ba-vay REROFED T TH Y, HE
S HNS B BT SEAREN R RIFT 2 EEHH Ay
Eam2 ~OWEFREKE N, 166y, OHAREMETERD L &
¢MULTI 165 1Z, 1-%- OWIRFIC T4 T4 5 b DL EIET 5,
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=T/ \—/FNarEa—7{MULT! 16)DV7tox7

HHEE

lLF X ¥ &

R=VFNIvEa—2 BEBD 1-¥— KFIWAEN B KON T, Juta
-2 ICHELHDHE 1-F- LD TLHAT 85 SodssLavrtsx
7 ~DHRENEE > T d, Th, AMEH~OBEANML LD
W, KB b7 d 730r-vay 2 EWEEEECES© % 3 H
C e OBNAEREECTT D -4 bME>T 3,

A=VFLIvE2—2 TERDOP EFEE, EDvotz7 CHE Lo
THEE TRV,

ALTH, THLFLWRHCOBRER I E 2 BB sh 228 X

=V Ea~-2 {MULTL 16) @ vo o7 Db\ LiRER< 3,

2. Bitohbw

#1l K, \~vFLavta-z OHREESFRT,

8Ewb @ 2fooJjntwY ik BASIC 2% M &2, HEEL 1T
XFFE COHET Jodszud LTCwEE 1RO A~viniota-3
%, EBHORENE L ICONT, BEAR 7 r-vau70d5 %
WET 27D 48) BERMAL TR, 75Ur-vay % FHT 2
Jod3:00 BREICOWTh, KA LESBCERINA vtz
7 Bk i, FORTRAN, COBOL & s o 7% Sl =i~
DERBAERALL TE 7,

Thickil 8 2 #0 fevFuaota-21E, 16 Byt 2120750ty
f % -2 &L, 64K A +KB) Ll ko Jods, %}E”Fﬁ%%‘%,
Baf 779 ~vay ¥ RECFEETED our S -, B
}% 7§>E§&§#& oT&7%,

S8, 12— N, ATHIAE OA (Office Automation)

Zo bo—o BAEA &, 1o f1-Y- FERIOBREY WD At b, 3 L,
FAMRD A-vFLovta-a ~FBLTHFL C LNTFHEENS,

S ET R

i Bg —*

CEREFET - L R 3

¢MULTI 16p @l bo#Ex g+ 2, 5210 A-yFrouta

—2 % o TAH -
@ KEA Jodss 22/

@ “ur BFE

e

ab
[l

At Leo

Faadu1 BT O K ¥ A P EOREE A 7o Ak B AEE

@ ELOIREE DLns-T504490 BiE

L,

IHETD f—vFLovfa—2 KERLIW A2 o 2 MUL

TI 16) OREREETH B,
MULTIL 16) @ vo o7 i, ThbDRHDH 5 ey, MHae
e, DTFOAMEG~OFEREhbo THEL ko
(1) KpFECBHTD “tovavavtfa—za”
B, #, HABGOMSIHEOD 5EHL, fatdvba~2 KD T

RWIEERERE T DH

(2) ka3

15"

zz0v % hR- L

CROMECED L,
ettt & & 2175 BF9EE, BifffE D “A-viuo

B ZT S C Lo

(3) BB ua5s TOWEE LTOHRE

TSSHHRE L&D, 2»1L EX®TT- T,

A=V FLouEa—-2

CHULE, BABEEITSC L

(4)

iz, MMEETD fabauba-3

FO THEAIC S TEHBAENR TE L L &,

(5) #F, ¥E~oIicH
, CAI (Computer Aided Instruction) 7 ¥ ic{#ifd

Jodszvd EHE
TEBC L,

{MULTI 16y @ votozy & LT, SEESKEREE LY,

F 1. A-vFnaota-2 OFEFERE
Eic8
F 1979 GE1HEY) 1982 (24T 1985 (434 1988 (AL
24270 ]
N 8t b 16k 5 b 2y, OBJECT
Tok g4 ’ 7t ORIENTED
BASIC BASIC ADA Alfgih E &
o FORTRAN (Artificial
COBOL Inteligence}
PL/I
FmF R R CODASYL RELATIONAL DB DATABASE COPROCESSOR
HT AR HEF, 2 BeF B fEfrey =
WMHETr>574 97 737497 4 R=Y PRt A A —
RE/A4—y| K o
320 %200 640 x 400 1,024 x 1,024 2,000 x 3,000
&5 ARiE
80 100 640 % 400 1,024 x 1,024 2,000 x 3,000
. FHH OA {(o~Hni vy 1) OA(Zo—r3LAh oy M)
R—bt— R F=bz-Z(FO=NF oy })

* BHSEBUMERT Akt

V7 b7 xT7ER

g
BFoOX v, £ Aur—votozy &%
H2Tw5,

X 1.k, MULTI 16 o vopyz7y
WHREFRT MULTI 167 @ yotbaxy
X, w120v2+ %D BASIC %4LiE L 7
22y F7oy FED M-BASIC &, 530 @
HF W 2204 FASL-540F2254 & \»
bihd Fa) -5 Ho CP,/M-86 X
W CP/M-86 DF CHETE M2 5 0
Bh yotozy T bius,

28w Frow JBD M-BASIC %, s 25
2711 Bk CP/M-86 & H {2 &
20T, HAECHHER F-2 JLERTE
%,

4. CP/M-86

CP_,M-86 (Control Program for Mic-

51(391)



%> F7o> M—BASIC|

I CP/M—86 |

[ TCP/M—86 27055 L CP/M—B86 £-5 ]

—{CP/M—86 ¥—EX7075h—&ARa7 K70y
I7 45, BHERYY

Y Th—F 54750 F—Ar57 190512711,
XY7ov5, GP-IBL Y

SEMETOSS L TELTS
M—BASIC Plus
FORTRAN
CiS--COBOL
PASCAL/M--86*
MS—PASCAL*

PL/—86% 7 &

—{ SRRy T =2 1 MULTIPLAN

AP—1

WORDSTAR*
MAILMERGE*
MULTIPLOT SPELSTAR*
DATABOX DATASTAR*
SUPERSORT* WORD MASTER®#% &

| _BBRESyr—Y ] a5im  mEEE
a3 CmEEE
BEEE (EAEHE
FHERE (EEERLL
i MG A }——1 BiEET S
; HEtEE

i C A D WL e A TSS#skT 3ol —7%
BSC7 7 1 WAk &

EOCHOLDIEE3IFICL HCP/M-86BY 7 bV =T % ERTS.
Bl 1. ¢<MULTI 16) @ vobor7 &%

roprocessor) W, Foualyt-F 2AFEFE L7 16 Ew bofoodotyY
A=2 DH— 1-F~ [T F420F~F 1000250 TH D, T ORIH
TH5 8yt KD CP/M-80 DffRx T Tz TH H, B
1808818086 DILHRERREZ AN T, F AEY 2K IM A(+ &
T Hhi—F TE 3,

CP/M-86 & CP/M-80 %[ X343 F 2 /& (H) o #zd, =t
%235 912050t RREIT 5 50
¢, 18086 (16 'y b &) & 18080 (8E.
PR DEATF 2R LT3, CP/
M-86 (¥, CP,/M-80 54k 911 &
HER RS, CP/M-80 @ 2.0 JED o5
1L WEREHEALCw 3 0 T, CP/M-
80 & CP/M-86 & CEHIC 7711 554k
HRTE D,

0000H T

64KB

FFFFH y

B 280d— AR U-F40d 0276 K> TV 5, :
¢MULTI 16y ® CP/M-86 i, T ® F.coaLy4—5 4o CP/
M-86 IC3L, Duv—I EREDRIL (J5o0wo HERE, BARREREE
n-vu B R ), Juos EEEomit (AZAREEBAEE 1-TUn-F
JE- 7 ¥), RS-232C 4 HWEEA L 2RV ALK SDTH D,

CP,/M-86 o ye! FEARICHE, KDL S CKREAEREYRD D,
CP/M-86 (%, 18080 &D 7FU7—v=070054 D 18088718086 %
~OBEFRRHICT B L\ 5 Ak EOBE &, 1808818086 5%
D N-Eox7 EEEEEE o KIEAT S v b IICHIL E
F5wi, IEED vy BT AR ERARELT, 1-%- BN
2rX5mCLTnw3,

o 3EED xey AT SR AevESL Y, CP/M-86 i
AENESL T EIC 240 bLE22 DA% Jubo-L LT, #40DJ
0dss CH -7z 28) B0 2 fToTw b,

ABYEFN ICERD 3 BIHRD 5,

(1) 8080 xeuesL (HIEE)
(2) zE-LAEVEFL (GEFETE)
(3) auAsbxEIETL (HEERE)

FRTH S LDV THEIC, CP/M-80 & K& L HAE S RE,
£-a & 1-F-30554 &AL ORE 7L ZREH T BT L
tHb, cDidIL, CP/M-86 DH-Cix D FRERZEM D\~ 8080
ABYESL Th 1-F-T0ds5. MEH I 64K A1t D ey ZERHTE
30T, CP/M-80 L bhikshickEL riur-vatodss 2T
T& 5,

8080 yeYEFIL 1, CP/M-80 2L %ZDEFBFTLTE L Jod>s
s BERAL, J0J356 D a-F & F—2 &, AU tdaob CEELT
3,

AE-LABYEFL &, F0J54 D a-F & F-2 HHHELTES L ¥
v, 1-F & F—akTnEn 64K j1+ FTEND,

FiC 2o bAEIESL TR, J0J54 & 3-F, 78, 122b57-
2 D& vSaub KT TVES & AL, —BRE % Jodse 2
MIpERTE 5 (R 2.),

2 Af 1—%—
70554 VAR FN
{CS=DS) (CS)

CP,M-86 oij &y v 5 CP/M-80
X, BafliZe o-1L BB & Biplih ool
Iz 72 vuIn B ARU-F40JvATL T
HBH, TELRREFLEBEIC uab-L
TED X5, vvufoF oo b CREEE
LTndz e, ZLOERE Jotwt %
Xhifr ik, BHoiHiizH Ty
5,

1975 SFIC R # H L TS H ¥ TD6
fEgh Oflic, #M30FAD 1-¥- &8
T¥Eh, FZFELDIC 2r0J0tey it

T64KBLLT
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\__—_Y_.——_J
CP/M—80

D7

EISEI—H—
7075 LHhbY

\

A—H—=T7 0I5 4L
(DS)

£Z%
A—-H—=T7 0TI LA
(DS) N
d1—H—705 54
(ES)

tTEZ¥

8080 F AE-ILEFTIL a7 FEFIL

J

v

CP/M—86mitt 7

CP/M—-86mE =5 M3, 1—H¥—~TD55LLiL
JMITIZH/ACAKBE T D,
I-H—7075430—-FEF—5 &DBL T
i, IMB3 T7 2 £ RTTHEIZH D,

® 2. CP/M-80 ¢ CP,/M-86 #H 7 L2 22
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5. M-BASIC plus

M-BASIC plus {X, 220yt #: BASIC (I F O_EERHEE L 7
1vaJ)2 JEEEE JotwY Td 3,

(1) S5 ERE J52.000 FTHERE

EIPHREE h5-5504002 (640X 400 Futb, Kot & 8 EIREAAY)
BEZ B 25~ Au b ZEIML %,

(2) HAFHLEERE

BTER, BF Juoh, BEFFULER 27~ o b 2B L 7.
(3) WIS 4 b BEAE

Aostotti—t H 25 tau b ZIBINL 2.

(4) a2Y—uIFqwb BhAE

WHEWD 15y oo FANTL AL TY, h-vu RBIEREBTCE
B X CCFEBIETNE, Jodss FERTE B X S EESENL 2,
(5) FEiHETIESRG (1 8087) i AL

18087 % f#\, HHEHLOMIEE % KIFICH L 3 X 5 Ea5E
L 7o M-BASIC ici%, 25uf70u & CP,/M-86 Ri—z D} D
ERBB, T2 1K, TOHELRT,

B 3. ic, M-BASIC plus #{f - THvi J571m0 OB ER
Fo LT TR, h5- FR% €120 D M- THBICEDZ XS5
T3 latuod) BRERHAv b T b, BROT & HMDL, BED
HhOoRLEREYBHTE %,

FEHE
3 o
B zrvt B oy ZOMGLED  AFLAGD
% VTR Z0f \
B ps—sLE
A R % L

/e 555 7

55 t!?(i(h‘lols&:(l‘v S
553 »

¥ "‘:’5?2‘55‘%35’ 2535 LR

‘VT RC40.20)

/f)ﬁ —F LEE40 0

TN

m

TR
SR L LA R
PRreeeREyate

158

iy

5

B 3. toaadsy #rpl

% 2. M-BASIC plus f:8

7 7t £ B

i £ ’ B

o3

WRICF, RPXF, BF, 73, FERS
MoK BEH
BURICSEER AT 64F 510 ~10
ERBEREN HHRF IO #HEI10 ~10
16 2 & HO0~& HFFFF

~-32768~32767

8kER & 0~& 177777
& 00~& 0177777

END, FOR~NEXT, WHILE~WEMD
GOSUB, GOTO, ON~GOTOQO
ON~GOSUB, RETURN, STOP
IF~THEN~ELSE, LET, SWAP, DIM
DATA, READ, RESTORE, ERROR
ON ERROR, GOTO, RESUME
RANDOMIZE, POKE, LSET, RSET

XEEH 0~255%F WmHE, 277 «»2 | WIDTH, COLOR, CLS
AR 0~63999 ATmRAE LOCATE, PSET, PRESET, LINE
Foge 255 o GET, PUT, PAINT, CIRCLE
= o SEAKE D B 255 LT LIMORMTH, B Al#IAF=tAv+ | INPUT, LINEINPUT, PRINT

FE R EREOBRICEEXFEOY T, T
BHRERTE D, % (BE), | (PREER

3 (EREER, $ (XD

e BETEFIH R

PRINT USING, OPEN, CLOSE
INPUT £, PRINT §, PRINT % USING
LINEINPUT %, FIELD, GET

PUT

AFARF—F AT XEkaany () CRO3ZCTEICLDANE

TP EF-ART—PAY KEY, KEY LIST, KEY ON, KEY OFF
)

FIN—F A2 OFFEATH LA CH F X b ATHE KEY STOP, ON KEY GOSUB
FOR~NEXT Az Y OAEATH LT F R AR BB ABS, ATN, COS, EXP, FIX, INT
WHILE~WEND A oA chF X FTfE LOG, RND, SGN, SIN, SQR, TAN
Haane A2 Y)—vxT 4K CSNG, CDBL, CINT

Y774 v 7R 640k 400 F v T — B CSRLIN, POS, POINT, ERR, ERL
717 — g 8 wigETIk VARPTR, USR, PEEK, FRE, SPC
BiRme=2 FAEY ODHBEOER, ZEE, BT FLA~DHE TAB

7 7 A AERRE TuyEF 4R AHBE CVI, CVS, CVD, MKIS, MKS §

£ 3 FAEM TTY FH MKD 3, LOC, INPUT §
EA A AUTO, BLOAD, BSAVE, DELETE, LIST WY rME% CHR 3, HEX $, INKEY §, MIDS
NEW, RENUM, CONT, RUN, LOAD OCT %, RIGHT 3, SPACE S, STR $
SAVE, FILES, MERGE, NAME, KILL, STRING $, ASC, INSTR, LEN, VAL
TRON, TROFF, EDIT, CLEAR Z A4 LB TIME, TIMES, DATE, DATE$
BT =, +, — %, /, », ¥ MOD, NOT

AF—FA¥ b DEFFN, DEFUSR, DEFINT

DEFSNG, DEFDBL, DEFSTR, REN

AND, OR, XOR, IMP, EQV, <, >

<=, >=, <>, =<, =, ><

ZZ f-vILovta—2 MULTI 16) D yopocy » 5 - HE ~ 801 - JBEHE - L 53(393)



6. FORTRAN

FORTRAN 1%, =fsovob e, REHkTHS ANS X3.9-
1978 (FORTRAN 77) @ 4Jtw bLAL KDV TW B R, KD K
5 RERE%E-> Tw %,
(1) ANS X3.9-1978 it b B EROEEHULEES LT\ %,
(a) [EHEEROEOEM
(b) HEFXTOBEPEIIEEDEIH
(c) DO, DOBXUD f554-2 AMILTO 120t FE
&M, B GO - TO i1 2K ohE
(d) JERUVERE rotars1L BT 3ERMNE, BXALAY
N
(2) 16 twbtofo030tey © Jodss M %2 BRABRKC VL &
Tozo b BEERRHAL Th Y, EfTRAeR Jod5s OREXE, #
D 8 'y horo030tey I FORTRAN ic kb, FREMICHEAL
Twb,
(3) AR (18087) 2@HTC ik, LB
BErNECALT e LA TES,
(4) BRPHEL 4F1-50 £FHLTERTE B,
(5) Mm3ux EHL DO -7 BE D #Jv=0 BEEIC X b, RESEH
¥ FORTRAN 5 b 0BfTTHEBSHTH 5,

7. Cis-COBOL

CIS-COBOL i 217074-h2 #HEOERE Jotwy TH5H, HEWL
BC4y BkAE, HERER - A EEE Jotuy TH Y, REERHE
DEEFETH D,

®EH LT3 COBOL EFE L EMEAH b, LB TFAI T
t30C, BAGEHCELTYS, ik, Fr2IL1 BHHEEXE Jot
w4 FORMS 2 L Hl&HCHAT 5 &, Fa301 %k Lk
DEVWZEY Jodss RHEICER S,

BHh i, CIS ¢k Compact ({2 %), Interactive (&E57%),
Standard (8#E) DOIENXFER WD DTH 5,

EFKEER, ANS 74 KHE2 2ITIEHRELCH D, HTFosED
TH5,
(1) kit 2 OBSEERNL

(a)wig, (b)FERE (OME 2510, (DX 2210, (e)F

5l 291, (f)Jodss EEEE
(2) AKHE1 DEEEENY

(a)R4rbk, (b)EGRE, (c)FAWT

CIS-COBOL ¥, LAtBSBenERIc kb RMEHB 2 TE L L
7e Judszud RAREE LTw %, HICAHTIBREC DWW, 5]
271 DB Lo-Ff- EREEINL, ZENAREATRELE T34
ik LTw %, Eic, ACCEPT /DISPLAY #4ic k % B
Ve TE, 7tu)s 255, PL/ M EEcidR &k 4 1-5Fu 2
ATy Ti, —E@lveivdintlTni,

8. EFNyH—PVTIUT

8.1 Muitiplan

Multiplan &, wfoovot H#C, M, &5, ExRA2EDLW3
Eosz SBCEASFIHCE 2 OA w-1L TH 5B, L
BREEEFEE O - TEARHESEEA %, 9—ou—-t &R
NEBFOHD BT Fo2dur FEUTHIBICHERTE, Jodszu

54 (394)

J OHEESA AL TH VT AED,

F-2 AJ, £, FHELLEESL, E Suob R OEREERS
# ool TEFT 0T, WEEE, #EoTH, TH L ER
H, B0 vziL-vay, SAEOFEEALY, MEOEERESD
LW HEBICTERTE %,

# 3. Multiplan @ g9 F

aw v F B B
ALPHA XFEANOEE @RIRFEANE—TF)
BLANK wEer, =IT, T, PONEsIT
DELETE , Flokl: (7, iko®bh 3)
INSERT 7, FlofA
EDIT DR OIF OFRGE
FORMAT EADPOT— R OEY (FHTD, £TD, Fr- &Y bEFR,
i, EENRAERRY)
GOTO fRer, XEz) TIh—Y 28
HELP S v FOEwERR
MOVE o, FoBH (b rofl, FrzI7ER3)
NAME v Xz ) TICAREDT 3
OPTION BAHTESREEL LD BLZD T2
PRINT 7y va~oln
QUIT #® T
TRANSFER | F427~0%—7, u—F, V—2¥—}t027J7T
WINDOW T o 43 A

EXTERNAL HREDPER
FORMULA BRXAN
COPY KEer, XBEZ)TOREXBOtARR=Y TicaE~33

# 4. Multiplan D%

5 m | =<wvi | ’ﬁ it
B 2 ABS MERiE L 3
SGN BEHET S
ROUND 50, WEARA
INT it5¢(H
FIXED B i
DEFAULT HEO7 x—<w FET 47+ Hiilcd &3
DOLLAR F At e
= A ATN Arctangent
COs Cosine
SIN Sine
EXP Exponential
LN Loge (B #3380
LOG Logio GHAIED)
&it, ¥ | AVG o
COUNT AUV P
MAX A
MIN RB/hE
SUM & it
SEPRE | GENERAL | #ffi% XFRFicE
INTEGER R SRR FICER (853
LEFT SCER O R ALE R b2 M OETI B R T
RIGHT XFEP O HBAE b AN XFH RIS
MID XEFOHELEN HBREROXFLRRMT
REPT XFR % TE 2 ERE S
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B i 2 3 4 5 ;:21 14 5, EIRCAVEH Soy—3
1
%9'}7’7‘ 75'%ka" 19815 % AR Sy v = F oA B bl
é 4 5R bR 8 é T954:4-38 BEHEAY 5 - BEEE, WE, REEE, NS4S, NRsH
6 6 BE A, - v | I, BNETE, SHRGRIE, ks
797 870000 920080 910089 950600 7 11260900
8 3 WAEEE Ay 5~ | Hk, fA,
97 g : = = V ,A
1? PPk 1agme 212000 215000 233000 10 5539%@ ELEHA Y =¥ Fok, HHEE, EREE
] T 283060 230000 983060 297000 1 564000 T . e
12 7. 156000 150600 161000 162008 12 1962000 HARRA, 7 -V | HA RREE LAER
iz TONTHA 625000  660GBO 664068 697608 13 8065000 EHEE Ay — R, AHER
1
%g e 245000 260600 246000 283998 15 3105008 EERE TS o EReREAE, RER
16
17 17 FHERA Y 7 - 2, XF, W9, BE, EH, REFVER
18 o 18
19

CO!‘”E”E%‘JD Alpha Blank Copy Detete Edit Format Boto Help Insert Lock Move
Nane Option Print Quit Sort Transfer Value Window Xternal

Select command option or type command letter

R15C3 R[-81C-R(-21C 80% Free Sheet :SHEET

4. Multiplan o E[HHI

Multiplan ¢k, #t 255, 4 63 ¥ -CcOEH 2D 0-ov—b &1
HThEOC LM CTE, FNCEF R DT T orfL T2C LHTE
%, 29l BAFE T, FoadLf BHEK Joudt ShiPh HoRE
HRT, BERRNZ L & Th ALFavul ZE-oCRIGE B T e A
TE b, ¥, T420L1 BEEHHL, EEOEZFARCERLT
Ry, Blxic 200-1L $2C &MXCE2RY, M4 R/EEAS
fioTwid,

% 3. | Multiplan @ 320 23R L, T4 KCEOEEERT,
¥, 4 ik Multiplan o #0230 BEEZERFAZRT,

8. 2 Multiplot

Multiplot &, -2 & J57> EREREIBET 2720 C, # 50,
i 550, H Js50 A EREECER © % 2 LR EVER Ay
J—3 TH 5D,

SET, MELERE 20z BE- TAK S FE L AR DL J50
FEW TR KR CERTE, o Judss TlEbRE -
2% J52 FRTEBDT, NANAECEAY, £BOER S
~2 2L RFoWEFOLEITR L, WHECHL BT & TR
ZHEARRIC LT W3,

J50 ORYHEE LCiE, M Js0, #EJso, hig J55, L-47+
—t Hi-Lo 3o—t, tatdss, #9352, A 550 R EETHY,
B I50 OFIRERMECTE 5, VR 572 VER Ao4-2 1, F
27 KRETEBDT, F-2% A54-2 ZFTITICEEL AR b D
552 FERBTED, J50 D A—Fat'~ b L BT LA TE 3,
8. 3 EIENIE/Ny H -
MULTI 16y &, AMMEEBRDOINH v b7 Avr—0 2HEHL
TkY, LEHBDJo CHNE, dofa—2 DEEEN A TH, MA
L7xDH»bEL2XICHBEL TN,

& NolT—3 WIHIRD X 5 ZfEand 5,
(1) EEH?EDTE SudsslblTwni,
V256 B, BVEEOR S, MFE2E-FOBIARY, YhidoT
HEFHECRFL T3,
(2) MARAREREHESEEML T3,
DT apfa-2 EVET D 1-9- Th, BHEBCHK - THETHL
B, ELEFATE2X58ERLTwE,
(3) HELAEE Jsv 2HEHL T3,

OIS > 5 72—k LTHET 3

]
77ba i as-2320]
4010 Rsl 23201 | 1v3 e FL—{NCU
Ifalb— 7;’/}7 7z=% T\Xl:
, aQvEa1—%

7x—2ATBASICOGHIc L 57055 LNEBET 2

59

@TTY 1>

&

T
3
i
i
|
i
(
i

BASIC M- BASIC RS-232C] rs-232¢]
1
14— | ! F~ 125 FHEF A NCUFA—
Iplus nyEs S22 AR b
FD 7“13771.\. AP

E?Eﬁ

i

@MELCOM~COSMO: Y — X TSStesk & LT 7 7 A LR AT 3

i

I
MELCOM~COSMOS 3 =X |
FDD@— R5-2320)
uTSvs iRS-232C1 10 e - b Incu
anvFd 7z=2 FR b
[P oo | T2
@IBM37401 > 5 72 —20 7 7 1 LEpEER e L THET 3,
t
|
IBM3740 1 ohy e
77 1 NS i/v/rs — 4v5 —EFu— NCU W—-rzr
RN 7z-2 R
Y o IARE i hta—p
:
H
!

B 5. ¢MULTI 16y @ 2 boovto—2 BifE

S Vo 27 AnT—0 OBBNE, BAOFE, BERYOHEFR
T\, 2254 BREIC 222 LThbFIHTE 2,

F 5. K, WHAE Rur—2 OFRE LA~ 2R T,
8.4 )(RbParEa— ik
A=YFTLovEa—2 @ hab1ola-2 B, EEREARERF20%
M e EROEH, BREBCH f2tdvfa-—2 &, FRICHEL X
B, I35 R EERNOED A A~y TLavta-2 OE %, GEEEE
XTS5 T3b0Th5,

R 5. oEFEMCHD X5, BAadHEKE LTOFHEE 1uF
Voxo b BERE LCOFIACH B, wFhicsHL Th Auy—
FYo by BB ELTWE,

9. & ¥ v
Pk, =3 °—‘JTM~JEJ—9 EMULTI 16 O EH vo o7 OkF
E, Biidid~ ., EEOHE THRNCE ALk, BhChis

BHIEBNR o7 BREBECH BT LR EERL T E L,
SHAFEETS - A 0B % L, E3E Auvi-3 ORECHE
DTWE e\,

=8 f-vTLovta~2 MULTI 16p @ yohoxy « B« A - S -
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T{Ei i ahBA v \—5EREJACE—NL

L £ A 2 &

TR O EIER S, TIREMEREO R & b DC e- b BEFR T,
Hic, THERSEIER Lo By -off Bk o 2fE~ LB L
T¥7%, LinL, TYelgomsmditomERicess LTI Ly 58)
¥ (Jsv) ofER, ToMEEEER DL LTS,

BRI TERE ok E h s e LT LELEERE RS
AC T @ Aufi-2 BREIICDWT S, AZHEEEREARHETH 5
C e SHIEEBRAE CEMTH 5 C A EOMET, HHESE
Ao EHE N 2 BETH - %o

BED Ao—1Lotozoz DS (EENEE IR, BRI
AICxY) i, thooRATKEBCHEEL, HIHEEOKE S
ZRwTiE, DCe—tp # EEZEICE T AC et 2B ETET
w3,

AR, BAEXER L 2D 00d 5 LYEEREMA 1oi-2 BRE)
AC w— b1 OHHNR T Z OYEBEIC DWW TR = B,

2. BERE N BMERE LAY

LUMERBIC BESR X B HEAHERY LB OBt R KD L B Y TH B,
(1) HeAkge

(a) <FREQROL-SD) J% auto-3
(Z£xb 75kW, 11kW, 185kW)

(b) =HhHE AC -t (185KW)
FEXb 30078, WERNAE

B 1. TSRS K517 “Isvravy-27

56(396) * FHEIWEDPT ** ILFEEERUICET

MAE T -BRAMKX-BEREBZ

(a) EHIEEAMNKEL, FEEGFERTERT Lo

(b) EBEREBEV 1uizh BRICHT 2 BEEHRME

T,

(¢) #EH), BE BRUEEGLREPMIWT L,

(d) EEEEMNENCT L,

(2) BFEoEE

(a) /NB, BETHICTE,

(b) EEEREL, BT ARRESAET &,

(c) BnERAEECERESHOILTY, XEOA WEBIERT

¥3Ck,

(d) Btk ERR 4Y1o5—va OfFINE &) KL T
FHRBPESRCT &,
B (1)—(c)(d), BRU(2)—(a)id AC £~tu TH BHUCTIRE
LhB B DT, Yo TVEEEEIITZH (517 =8 FREQROL
-SD ik, B\l & TYREE OFEETE & IEREH D Fsvoa
A2 LI XD CHLDBERICC LD DD TH D,

3. EskiERE - HE - Fo 27 HW) ~oFB

3.1 A r—SREFETTHE OEFRE

ZH» RGBS Y EREEREE (VVVE) qui-2 CEH)
5L E, RSROWHENEERE : T, ROFEEICONT
EETHC LRBRETH B,

(1) EFEWEREIRIC ST 2 RARE o OB

(2) EEHERERICE T 3 EETL bR TIRE) OR8N

(3) AuR-z HMARAEHZEERCE T 5EEEY: & ZEthEOmER
(4)  ui-a HoRRMEFREC X 28RO

(6) [ARIZRBEEIRICH 7 DEREIRHC 3 1T 5 SRR OHE

gy | R (kW) 37 55 75 11 15
3053 (kW) 55 75 11 15 185
LEEE(rpm) 1500
- AR o) 6000 4500
- B3 EEEE(pm) 1150
N EEE(om) 4600
*7oar YT F—va, fb
Hh4sE (7.5/11kWa )
AZ 3 B3|
p ] S— 11p-—m
| 1/ |
£ 750--/-, 2 75014 :
= ! < 55k~ ..‘ _______ ik
R { R !_ |
H [ A I |
i | I
i | {
0 i 0 Il i
1500 4500 1150 3450 4600
EEm&E (rpm) EsmEE (rpm)

(c¢) 4t B
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THHLOEBF LD T TEMCEIET %,
3. L1 »IHGEBIHROERFY
B 1ui-2 BB X h 2 BEEDE O LS 0 SliERE, X
Ok b, ERERS O 2EMEY (K2 (a)) & kR
RS R o 2 S (K 2. (b)) tcEThid, C
T, RS TV R IKESE RS O 2 Y St RO Sk 13,
Slz(Nl“'N)/Nl ........................................... (1)
Sk=((k¢1) iSl)/k .......................................... (2)
Ny SRRy OFSAEERE N o-2 OEERE
TEIh, TSR EORBERERSCTL T, Sl & A
L, X2 (c) OISR RKAEIND, Fi by GERER
o)y Tk, —fkic,
Py
27 fy
my: REE P RGeS S BRI R
rot 2 IREEHT
TEIND, B2 (a) oZed x (B)ENMERE B #—EFEo L,
2 REFE L=EJ[(ra/S1) 212, 2y 1 2 RN Y7022 TE
n, A by TL R E A3,
2 .
=) A e
K Mo O ER~ERT 3 &, BAES o Timex, &
UV DRDOFT LY FEE S1f1 max ETFRTREND,

Ty= (2)9 L S PP SRUPOTO (3)

................................. (4)

Pm,(E, 1
Ty max= 27T<f1> I (5)
Slfl max=72/(2 71[2) ......................................... (6)

lo:zy D {udoau2
ThbL, 2ZKEN 1040202 L 2VNE L, TBIC 2 IR 7o 23/
TNEY, BnF ) ERBCKEATE Ly BMBLRB,
3. 1.2 @EESRUED
1ufi-2 BEFHEEIEOEA N co MiED b (HEREOM /%
EH) BRUEHE, K02 0FEIC L3 o IREICRET 5,

(a) 2WEMRDIABRS AREIT 2,

(b) EROFRIEFNB RN 2 REKICHN 2,
(a)ILonTH, 2 RERBREE ro= (Un+l)/re, In: Zm O 1
V0802 TRET 2720 THY, FBAE Lo &, EREEED 6 1%
ORI TR E IR T buo HIEEIJMHI%H 3, 2 éKﬂ#mZ’k Ty
ERELFT IR

(b)eonwTiE, TRTRENZ LS5, 2REFHOBHETE
Besy T 3584 buo T B L, 6m KORE) ruo Tem 2FLE
T3, Tabb, 1vi-2 WHD 6 mE1 ROBEFMLFRS HKE K
BEERIELTWwE O,

Top = Cp SIN(2 T filt4-@p) covemmemserenrmmmnnivanies e (7)
k=6m=+1, m: IEOEE

T=(rgf2 7 f1S) S Ioy o S Do wroeerrevvmvnmmmmnennenns (8)
lis% 14 x
3C
Tom= 2 ﬂj}rgv [CZm1+C2%m+1—2 Com-1Come1 X
COS (2 Py + Dot — Pagma1) ] -rooerrrrrrerrren e (9)

kR ST B ORI, o R SR B O A
LaXR-T, fi, S, C, BV Ce (B Yposuz KX DEE )
BRE—EIC L2HE, 2KRER re BDE iz e b IREIZBADE
%bo ¥, Aui-s MICOEEZAR, 2 REBRICERORHR
PEBERER I AVE S K, HIEMELCEBRESRERS 2EE
Anz &Th5s,

3. 1.3 EibEHeRES.
RV BERIFIC b 7z » CTRIS A & ZEEABE & X h 3 FRIcHE
T3 1uA-2 BEREAR D 1 2 Az b RS 3,

E 2. (a) O%EMERICE T, 51 BU zp I~ TH 7 (87) &
WICKE 7 Y7030 D T KN 3 WIBEED In 13, T ORIEKD
FEEERO TREVED, SRCELTERV, Lak-T, B
EEISORAERE by FERE CHET 2 2o, BIEER
In #WAELER RN EBFFEETH 2, Thabb, 70 5K
HET22RER L 2EEL, Ln 2 L b Ao ERELAEL
R L ORE S LAHZEET2d 0 TH D, TOXSIC—E
I X h T R Cl BERS 0 &85 % Ay TREGIET
57, MNEREREL S AR EET 2 8B R1H 5%
CHPEMEICRY, TR SR : LTBRoF L ETNE R4 &
e ET T, Aol HEOHATEZ AT T iIc X, TR
EREREI & U CBRE ZIGEME (100 rad/s 11 B8 L7, BEEC
il L 73 0 BB 1ui-2 OREEER R~ 2,

HHTE 1o A-~2 B &N 5 BEEIROFL vy T ZUHH
TP, B2 (a) 02REHEE L 2HATX(6) 2 ERT
2, TSI fi(Elf)? &Y, HHHIS D0 S o/EAfE
e, PieSif1(ELfD) &A%, LichisT, EhRiER T T
EEERIEC B W Th B/ f1 ik B f1 2—FIcgEo L, FbF
S ek b T Xt P2 ERr iz, Bfokcs
UCH#HEHIC B ER L HEHTE 3, L, »CRHEEREC
IE #EERET 2 cicihvni®, TRICRTEDERT
EE V1 & E oMoMRE SEERHEICh /e » T—E IC R “6 14
X E 2 EBNCHIET 2 e BmpE L A3,

EHRECRR0) CRT RN VIE: 3—ETd 34, Bk
B (L /P EWEEE) Cil LIRIEH 7 ik X 3 BEBRTRD 5
e, E/f1 350k Edf % —F I - TEECHT©E 3 X

1 x1 x2 - kxo k klx1+x2)
LA YAV V— 1,1, g AAA ST o QLN
I lIm B -5 I
V1 E % Zm E2 ;—f Vi kxm % —%’1 Vi
(a) FERBERS ICd+ 5 % (b) & RIS Loy 1o 5of (¢) R IRESRIE SRR
[T % 3% SEmE ER:E R nEk=

E 2. HYEIEO 1A EMER

TAEES RN 1o A—2 BEE) AC £k« BRAC « BEIR « A
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SIEERER LT3,

Vi b Sifi, rQ+bfly)
el Ay O TS TR me
E, +lm+ f1 T2
T2 a8, fr{li+I+hisfly) 7y ] ........
+, n “3afin (o

hix O 1udoauz

TR LT, @EREcE SifHiZTHBdEbT s D,
Vi/Ey % —5EiC T3 2D ICHEERMEZ G eh ¢ Vi & B b of
DN 2 NABZAL b HE T 5 DR D B, TEORIDNHEE 0 i1,

2‘”-'Slf1(l +1 _'_ﬂiz)_ L8]
f=tan-1 T2 VR ) 2nfily

1+_ﬁ+51f1 L 711+ D/l)
I f1 2]

TFEIh, EiCET KW LTFoBHSicx LTk, BIF 5F<K5
B YILoC b,

2 ﬂ:S]f,(l 4l +lllg> T
S, \Ath 5

Im) 27 fU
0~ ] k1 PPN 12
LY PR =
I 1 Ta
LERIENS,

L7e#s- T, s o 0@zt dojde i, 3. 3. 2 fdEH
BT b HiEch <3 X 5ic, IRSAMEE 1 2R Eb
€k Y, METICLRTE B
3. 1. 4 HEEEREEC L 3EXOWMM
RIS ORI 4 BiBRR, EARHRKLOMINE L TiECE S,
e, FEEFHRIC K - THNT 3 2 QR ro THEET 5 EHRA
AW, 23fg b K ¥ RiEMIND ©H 5, K 2. (c) OELIEMEEE
X bskE 2B 2 KB L= Vi/k(z1+x0) ®HWT

ro Vil

A D=1 00 LB . J e R R R R R R R
W= R Bt a3)

L7 oT, 2R A0x b 2 LERMROBE RS20 T3
EEDIC, 2R20y - DETERFHIL C2REHENELST B L
X b ERhERIEASIRE L 2 B0

3. 1.5 HMRESOHM

R OREETRERS &1 1ui-2 TR A EEHET 58
BT, SEARBRS & BAUICHE S BT R AR 22k T
7D, ENHOEEERS KR -2 OEABEEE L, BrR
TR NBZEHEOROLTEHE L B I ARSI 4F Offf
VERC, EREBOMKEL 2EMCHNT s e #5d 5,

PrL _, &
=T g S r —1)0—
AFy= Blao[ 2 cos+cos{ (2 P—1)0—2 w £} +

VCOS{ 2 P+1)6-—2 wlt}]dg ........................... (14)
o fERR L geDRE o BROBEE B EREK
HWAREEORE o AR AR o Z2EHAE L
OB do: 0 DILETOBUNGS B FHEEE &: %2
B RO E
FiC, 257-227, b=, I5Twb, BV 21 A EOE X OEF
R e OIHRALEL, IR OB MOERBRERS G &
E¥bh alxEES L 25,
LE#RoT, A a5-2207 OFH, du~6 ¥ I5Tw OBRD
Bibic X 3 EFREROBOBL, du-6 ® F570t ORNEDH
1k, 27—227 * 211 OWNERIC X 308N BRIt

58(398)

T3 dufod OWINA EHRE XD b AREES OMDICHR K E
o

3.2 #FH

3. 1 Hio AR b, HEESEO 2 KRR U 2 KRR 104
22,2 RHRERIR D /NE CFhE, B o oI, EFEHIERR
DB, BlEL b XIREIOED A YR WHIRSELN S, BT,
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OIAET BT 2, OkikAE - e TEA Gk L
T DN, ToRKWNEZIE Josr B (R 3.), UM
BIROME (B4.) WRXhz,

3.3 HHMOEAHE

3.3. 1 FWAMELRE PWM Fst

—RiC, EREER—EDO T ¥ CIEREKEREO BT b X KIRE)
PIER T2 5k, PWM @ 55,8 BEEEED 3 BERD D,
CHRFEFD 21 w50/ BEEFHME T 2T THL, BEDHEIN
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EREEROMMETRE, HHEDEOBECRIBECAEAY
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IEFKIETI 1uf-a & LT/, BHRHELLEE oo B IEikiK PW
M A= (Frhgsth) 2B ceicl Y, 1uh-2 HOTREE
RELLTY, ERRDOFEL AR EAEREH BT 2,

WO RIER PWM N oBEFEE, 1 HicXKMo®iE oo
—Fe—bt (B 5.) BV 1ui-2 HIBEHERE (K 6.) Xh¥Hbrk
ik, Aui-a2 WIEER % oRARKES OWBR U ARERE

IREERRE (1=0)
Pov=FE4/2
4=0

vov=—FEqg/2—

A=I(ﬂau—eau)dt

Vouss — Dov —‘

U< 73 2 IERGRIEHIE S e ICDIEORIS RIS 108 K it
T 50T, RS ER K BER 3‘5 CEC XY 1ui-a Hﬁ
BEOEHAENSHERL/X ('3‘5(_&7511%50 :
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