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COVER
Group Supervisory System of Elevators

The cover photo shows the insertion of a printed-circuit board con-
taining the elevator group-control program, of the OS System 2100
into the control frame.

At the heart of the group controller of the OS System 2100 is a
microprocessor which, by means of systems for immediate prediction
and for the evaluation of the psychological effects of waiting time,
have made possible a quantum jump in the level of elevator service.
And since group-control software is in the form of modular pro-
grams, even major changes in elevator traffic patterns can be handled
simply by replacing the program.
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Abstracts

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 207~11 (1979)
Recent Direct Digital Control Systems for Hot-Strip Mills

by Muneo Kawasaki, Keiichi Miura, Atsushi lwamoto, Yoshikazu Kotera
& Osamu Yamamoto

The article discusses the advantages of applying programmable con-
trollers in hot-strip-mill DDC systems, and the points requiring
caution. Particular attention is given to the various problems encoun-
tered and solutions recommended in applying DDC to such functions
as master control, AGC, automatic thickness control and looper con-
trol in a continuous finishing mill, as well as to the control results
achieved. In every aspect—control accuracy, system flexibility,
reliability and ease of maintenance—DDGC provides results superior
to those achieved with conventional hard-wired systems, proving
beyond doubt that DDG is the wave of the future in system structure.

Mitsubishi Denki Giho: Vol, 53, No. 3, pp. 187~91 (1979)
An All-Solid-State Control System for High-Grade Passenger
Elevators

by Tsuyoshi Sato, Toshiyuki Kamohara, Ryoji Takahashi, Yoichi lchioka
& Toshiaki Ishii

Partial solid-state engineering of group supervisory systems for cle-
vators has been with us for some time. Now, solid-state engineering
has been applied to all aspects, including supervision, control and
the drive system itself. The article presents a general outline of
all-solid-state-elevator group systems—their features and component
apparatus—focusing on the newly developed OS System 2100.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 212~16 (1979)
The MNA Distributed-Processing-Oriented Computer Network
Architecture, and Its Applications

by Hiroshi Matsunaga, Tadanori Mizuno, Tetsuo fdeguchi, Makoto Kajihara
& Hajime Ota

With the increasing spread of data communications, a demand has
arisen for network architecture that will satisfy increasingly complex

. and sophisticated user requirements. The article describes the basic
design philosophy, fundamental concepts, hierarchical organization
and protocol of Mitsubishi Electric’s MNA (multishared network
architecture), which is oriented toward distributed processing, and
then introduces some actual networks developed using MINA.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 192~95 (1979)
A Special Hydraulic Lifting System for the Hida Observatory

by Masataka Shinoda

To enable inspection and maintenance of the head portion of a
recently erected domeless solar telescope, a special hydraulic lifting
system, which moves on an incline over the outer wall of the pyramid-
shaped base, has been delivered to the Hida Observatory of the
Faculty of Science, Kyoto University, on the summit of Mt. Oamami
in Kami-Takara Village, Gifu Prefecture. The lifting system is
exposed in winter to frigid temperatures and strong winds, and is
of very unusual construction, having a three-stage synchronized
telescopic jack. The article gives a general description of the system,
presenting some of the main technical problems enco?ntered, and
the ways in which they were solved.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 217~20 (1979)
Studies on Air-Conditioning Equipment Using Heat Storage

by Masaki Ikeuchi, Junjiro Kai, Hiroshi Kimura, Toshiro Kaise
& Hiroaki Washizu

The article outlines studies conducted on air-conditioning equip-
ment using heat storage, aimed at reducing the power demand for
air-conditioning during peak-load periods, and reports the results
obtained. Based on a method of storage of the latent heat of fusion
of tetrahydro furan heptadecahydrate, and dissipation by natural
(unforced) convection™ of the refrigerant, both room-type and
packaged air-conditioners were designed, and prototypes con-
structed. Tests show that with the compressor stopped and only
the fan for the indoor air in operation, heat dissipation can be
maintained at 2000 kcal/hr for 50 min in onc case, and at 9500
kcal/hr for 30~40 min in the other, a close approximation of the
predicted performance.

Mitsubishi Denki Giho: Vol, 53, No. 3, pp. 196~99 (1979)
New Hospital-Bed Elevators

by Hiroshi Kato, Kiyoshi Watanabe, Katsumi Makino & Muneo Nishiwaki

In July 1978, a new series of hospital-bed elevators was placed on
the market, where it has been well received. Design has been unified
with that of our passenger elevators, with the adoption of direct
lighting using plastic luminaires. Several options are available. An
AGC thyristorized feedback system has been employed in order to
improve landing accuracy, releveling performance, riding comfort,
and low-speed operating performance during malfunction. The
article stresses the latest improvements in reliability and cnergy-
efficiency that result from a simplified emergency-opcration mode
that requires no key switching, and a safer, easier-to-use handrail.

Mitsubishi Denki Giho: Vol, 53, No. 3, pp. 221~23 (1979)

The Application of Microprocessors to an Electronically
Tuned Car Radio

by Yoshiaki Tsuboi, Megumi Mogi, Seiichiro Hirata & Yuji Shiratani

Recent emphasis on vehicular safety has resulted in a trend toward
reducing the burden on the driver, and there is an increasing demand
to make things easier for us in this corner of our environnent. These
factors have resulted in a reappraisal of the car radio, and this article
introduces one that has digitally controlled electronic tuning by
means of a 4-bit microprocessor. This advanced radio incorporates
such functions as soft-touch tuning and automatic scarch, which can
also be applied to other types of radios.

Mitsubishi Denki Giho: Vol, 53, No. 3, pp. 200~03 (1979)

An Emergency-Landing Device and an Automatic Trouble-
information System for Elevators

by Kiyoshi Watahabe & Hideo Uchino

Therc has been an increasing demand for a means of cffecting,
safely, quickly and economically, the rescue of elevator passengers
trapped between floors due to power failure or equipment malfunc-
tion. To meect it, the MELD (Mitsubishi emergency landing device),
an improved and more economical version of conventional auto-
matic emergency-landing devices, has been placed on the market.
It is also suitable for installation on existing clevators. Also being
marketed is the METAS (Mitsubishi clevator-trouble automatic
information system), which provides backup for elevator supervisors,
enabling rapid initiation of rescue operations for trapped elevator
passengers.
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Abstracts

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 238~44 (1979)
A Technical Examination of New No-Fuse MCCBs and
Earth-Leakage Circuit Breakers

by Kiyomi Yamamoto, Shingo Maeda, Hideo Suhara, Eiichi Sato
& Shigemi Tamaru

Molded-case circuit breakers and earth-leakage circuit breakers face
demands for smaller size, increased interrupting capacity, improved
rcliability and standardization. This has led Mitsubishi Electric to
develop a new line of NF and NV breakers in frame sizes from
30~ 225 A. The article provides a general description of the breakers.
Also discussed is the analysis of technical problems involving structure,
switching mechanism, tripping performance, increasing the inter-
rupting capacity, application of dual voltage ratings, prevention of
nuisance tripping, and zero-phase-sequence current transformers,
along with the results of attempts to incorporate the insights gained.

Mitsubishi Denki Giho. Vol 53, No. 3, pp. 224~28(1979)

Features and Applications for Relia-Vac Vaccum Switch
Tubes

by Shin’ichi Aoki, Takashi Yamanaka, Kiyoshi Matsuyama & Masaru Kato

The article describes the features, and presents some points con-
cerning the operation, applications and maintenance of Mitsubishi
Electric’s Relia-Vac series of usage-proven, highly reliable, minia-
turized vacuum switch tubes. With a failure rate of 5 x 10710 per
component-hour, these devices exhibit one of the highest levels of
component reliability currently achieved anywhere. Thanks to
upgraded contactor and tube technology, the performance and
dimensional advantages of these vacuum switch tubes are greater
than ever. The article also reports on progress in the development of
a revolutionary lightweight operating mechanism that will take full
advantage of switch-tube performance.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 245~49 (1979)

Analysis by Digital Simulation of Transient Phenomena in
Shaft Trains Driven by Synchronous Motors

by Satoshi Tokaku, Kikuo Fukumoto & Kunitoshi Kato

Because of the frequent use of synchronous motors as prime movers
in industrial plants, both the motors and their drive trains must
exhibit the highest reliability. Particularly under transient conditions,
the overall response of both the motor and the drive-train shafts is
the crucial factor. This analysis has made possible the solution of
this problem by combining basic equations for the motor with equa-
tions of motion for the torsional vibration of the drive train. The
article outlines the analytical method employed, the results of
simulation, and comparisons with actual measurements.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 229~32 (1979)

Evaluation of the Thermal-Fatigue Strength of Soldered
Joints in Semiconductor Devices

by Akemi Hijikata, Sumio Yoshioka, Masayuki Miyazaki & Hitotamo Mizumaki

Thermal cycling of semiconductor devices causes repeated stress in
soldered joints due to the differences in the coefficients of thermal
expansion between the metallic layer and the silicon chip, some-
times resulting in fatigue failurd. For this reason, a quantitative
assessment of the thermal-fatigue life of these joints is a crucial index
of reliability. The article discusses methods of evaluating the ther-
mal-fatiguc life of soldered joints in semiconductor devices under
thermal cycling.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 250~54 (1979)
A Remote Supervisory-Control System for JHPC's
Chugoku Expressway

by Takamasa Morimoto, Masao Tabuchi, Choki Yamashita, Nozomu Miura
& Tadashi Nakashima

With heavier traffic volume, cxpressway supervisory-control systems
are increasingly important in preventing accidents and assuring the
safcty of passing vehicles. For this reason, the systems must be able
both to collect data on traffic and the weather and to present them
effectively. The system introduced here is a wide-range system cover-
ing a 163-km section of the Japan Highway Public Corporation’s
Chugoku Expressway between Tojo in Okayama Prefecture and
Miyoshi in Hiroshima Prefecture. It features a large-scale data-
processing capability by means of a distributed-processing system
using redundant microprocessors.

Mitsubishi Denki Giho: Vol. 53, No. 3, pp. 233~37 (1979}

The Application of Honeycomb Sandwich Construction to
Speaker Diaphragms

by Jun'ichi Tanaka, Takashi Higaki & Toshio Ono

With improvements in the performance of audio equipment have
come sophisticated requirements concerning the diaphragm—the
most important component of a speaker. These have been satisfied
by the development of a diaphragm using the honeycomb sandwich
construction. The article deals first with the physical properties
demanded of a speaker diaphragm and how they may be measured,
and goes on to discuss the relationships between Young’s modulus,
the Young’s modulus-to-density ratio, and the internal loss factor
on the one hand, and core material thickness, cell size, directionality,
and skin thickness.
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HOBESE T eBnEEND, Bic, BRI DAL EHH -RE 5
1oL L CRELZEBIES T3 &, B - ZelEoms» b8 H
THER T &, WRENPNI L, Kilinc A EABERHIND,

BHROFEE L CiL, FEES, B U B8, Foibks
IS 1a0¥ FRA E855 5, Hikcl, ERABFEERIRLTED,
ZORTRE, ERAMCRLRE X 5K, KOFRFIFHNER TH
5o MBHEBEBSICERTEERS ) oRBELRE LR,
BAMEORT—FRETE - IR T BI A LORELET IR
W, LRROEFHCHEST I2HRPBEC erb, #or0ERIL
LOBEYEA TR 3,

CCieiET 3 EBREH vars TREAEOKE XDEI LK
FREMUTRELTH Y, BTSRRI L k. LROBEE LA
LiICER R b OME e LT, Asoqu THEES, EBEAKtHR
EbH 3, CTTHR, BELEHKETS Fisn1Ffoosu 17 K
1t4 (CHO « 17H,0) AL e, CHICE Bl % M ick~
ZLERDEBYVTH D,

(1) Asoro FEBIIIRFHI4~160HE C, PIEOBMD b D
BB oh, HOoBRSHBRFLHESMOMED 2 CREL THA 245,
BATER D 7o b ORTERL 30~40 caljem® & HERHVA X WETH 5,
(2) mBEKIHDS L, cORBERBCEAEZ I ObORDA
<, BSHCHSEE, BAREA YOS TEHEE T b ORRVWHLK
g

(3) AEEHID5 5, FisnrForsy 17 KL, BRSA 4.0
°C T, BfTED 55caljem? L HEHIA % v, FRIISZEM 133

* FRRPIGEET O FPARBTIEET (R O B RVEDT

% 1. 3itsa1Foos50 17 Ko EEHR

it # EN CsHsO » 17 H.O
|2 = 4.0°C*
B& : E) 55 cal/g*®
=4 2 1.0 cal/g°C* (10~26"C, i)
1.01 g/lem® (16~19°C, Hx)
& 4
0.97 g/em®*= ([E )

*EEM O RHM

—IE L Y, B - B Yo REEL b %, BELicBEEL
<k - 1°CEETCEBANTIHE, CoBKCiEHFE LrbI3H8E
HEL v,

(4) zziEET 3 256 O, B0 X5, TEH % S
KXyEEAHIT 20T, ~1°CEEORSHIEEFAEIND, L
eHBoT, LEEOBRFHER L ELRDEDI L, FrSATF0O30 1T K
LB FFE A%,

7 FsA1 K005y 17 KiboEEicowTR L It E L D7k, TD
T, W80 EE % 2 ASELADTED, TOKBEREOKEE
Ha - HERERBRL, TOPIK 7isnrFoosy OSFHED
RAENLROILEDE R -TRDE, ThADD, BEbX “EEXK &
YR LN, MBI ARERT LD, KCES5 2CHBENE
iz bhd, COHBORERECOWTE, HRCREETCRIFL,
BEF, AU OREERTT > TRET LA, 14ERIC 7k b EREE
BED LN AD o7,

3. BRHXBEYRT L

3.1 BRIASEFEROBE
SEEBOPCENTHERT BB, EEE - ERNOREED
i fuT - FIEERSE A &b 3, MHEEORREER TR
ICEBEND 90% L ETERECHBL T3, ZODENHE
BO -0 LA LKEECHEEROBEREN YW A 20, E
WA ELE XA T LoD, COEREELEREEC Y SE
BEE LCOBREY TORAET D, CORBTRHBYELLE
BELYAWI L LT 5, THDLERRGFER L, KOOSR
ERCEHRM - BTRR R AT I EEBLNE s e BE T
Y, *OEEZ, >0 L0BRBCARTEL T ADDE
i (BBGEER), EREYELE I eERBRTAREE: LTRE 2 7
58 (ResEE) &U, SR0AEEEL L UEFSIEOREI X
b E* TS iR & TR T 5,
WERBEROBENMBREY T XAUMAL T L, TEREL
TTEBEUNBT 2RI AT L2HB & LTHEAOE
o B 25 s TR L ko £ ORER, MELEERE IC X HIEEIRE
PTHESES L 2o HIEe L R HEAERE 1T 2R L. SEOmR e
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® 1. SEEAER 254

A2 DENELFHL TR ERSEREZ T X (BEER
FERGXEPELR) 2HAL 2, L, EaXaBERLHACE IR
HEED D,
3.2 BEARERAX
SEEAEERARL, ENEFFRL BEHEAFRTHY, fudn
EORIBRERIBBR S VE TR n 0PN RE L T, EAEE
DEBEEIEWS, ZOFRAOHARRBREH LR L IKRT LS
T, BEERROSEIR & 7 5 BT Hifc, 2ReHB*TH
CEEL, ZHEhi SHEHE CRAZ EZERELTWE, B
BRI FBABTOATEBEN TRABERoEAM c L v ez
BEE AL L BRI (B BT HOZEIAHBICHIASR,
CCEREBTRUGERITI C LI X o THERL fin ki d, #
2 fbLa@iR, EFLFUERETOETREEN CEHEELT 2
B1o0L ZRBYVIET, COL %, EREMOREE, 52 HEEREAT
LDOBEELTHRS,
SIEEREREBIER T, &R L TOENB% 4P 3
AP=APp 4 APy APy =0 coeveverenininiiiiiiiiiice (1)
TH3d,
LT 4Py : BB X 3EHEE
4P, : InEic & 2 ETE%
Py frEic X 5 EHEBE
—RRIC ER R BTTHARE & BRI HIZEN © HEET LAL cKEn
ZEnL, R(L)TAPx0 L3105, COXDRETN S BER
EGr i, BERELINVNBECIENRERN Asva L EEELT
KE-TL 2, PLCHBOBRBICETT IEHIERE L. IRT X
51 hgt hgay hey he My, Mg T2 &,
APy (Gr) +4Pgy(Gr) + 4Py, (Gr, he) + 4P (Gr, he)
= (hgr—hgn) 7o+ (hu—hp) 7i+1fevs
+ A= frdhe—[fevat L= F)vilhe - (2)
I T %,
TZTT 4Py (Gr) : £iz EIEEE %
4Pn(Gr) : MRETRESEE S1R%
APy, (Gr, he) : EHEEEERE HiGE
APre(Gr, he) : FETELFEREEE JIR%
Soo fe: BEREED « BRIMOTG i
Yo v QRO A2 BHEE
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® 2. FEEXRE v2574

2, BRREBTRBLBENTOSK & BB O HMOBTRE Q.
TN CORE L EROMOBTHE Q. L RE L (—i
CERER R X R - EREER L A D)

Qe=U(Gr, he) Ay +e-sererrersorsasessessersieniaiiniins (3)
Qe=U,(GR, hg) A, weerermeremresiminciiii (4)
% B,
22 Ug(Gr h) Uu(Gr, by : BHBRUEISHHBEOH 2
PESEIA
Aty Aty 1 B L EHMBRUELER E DR
B

ThbR(2)~ () FFIr I THWLC LIk Y, 2EEERE A
sx—a & LTHIETHE Gr, ERE - BEHMOBRE he s he 5K E
D REHABERHETE S, LAL, 2oFKCRR L KRTES
IRRER E X ¢ 5 D B EREAGERY S LM LHHAL T
s CBERD B, SEERTRET S & T, BWHEE by 275
Y, $k, BTESZLHEET LAL BEL Ko TEISHEET
DEFBEARNI 2k (T e %, BEHHBOHAOBER
By oREEL £ 5,) ~TFROBE IMAERE 22, AEE
TABRDHEREHOANSH - HEORER - R FRLHWTS C
ERTEDD,
3.3 ARERFRICLIFARNSFEVRT A
SEEARREIX2RAL 2 B8X8E vass 3B 2. iKRT,
SEOBEER AR T 2 BBO@ M Ic, BHEE L =HURESF - B
REVESERAOREEEN TR T 5, £ERROROFHEARY
HEOFN TR 2. KR T,
(1) FEHEHIc ) 2 5EEE
Eﬁ%@&ﬁéﬂk%ﬁi,&ﬁ%~5ﬁ@@#~%§%ﬁ&%ﬁ
W TEKAHERICTE, ZCTHEEYT-2d LEMRSIcD &
QWWm%ﬁD@TQc@a%%%#&%féb.%ﬁﬁﬁmﬂm
LR v - 40 EREELFCHETH %,
(2) E#EER
EHEEORBIE, a1 A EDES I VT, Sk, EREE
~EfEna~ SRR~ S AR ER ¥ B CER SN REE~
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7%, CCTHEZEEMICEZ 3L EVERT L, COLE
LERREATH 3, BRBEXRTORSE, BEM OBEERRIC
9775,

(3) MR

WEGEER OB Y 217 A ENHEHLOBSIC I VTS5, COLE
1, - SHRRRBRFIELTs ), ERERBOXET
FEBL TS, FEREHE A TnT, SHBNEAZHRRZTE
Ebtic X ) S S IR L L 2B BREF 2 ) BSHIB T
e CTCEILBTBRLAERTTI C LIk - THEFEL Az it
L e B U EHBENHTRERIC Y £ B Yo L R D, HEER
OHEE, ERMEREEORME EC L VR EZ 442 LT
79, arBEMOBENS EETRE, cniBRELESER®F
ka2 (FEF»PHEE L 5) EEBOKEIC X 2 3B EECERT

4. BRAXSFEEOAE

4.1 HFHAXA—LTFIAL

1ENOEMBEE D 2KERXOREEA 1-4I710 X RICHER
ARETERALABHERY 3k L 2, B0y
2.1, EN 1ot HEEZRE 3. (a) iR, BER, LORBEL
dERRICHGE E &5, ERBEEN 10 AICERALTE
LLTnE, ZORDHKEREERERITEN 120 F WK = ¢,
SN 1zwr FERBLF—0 b OTH 5, HEEEEE L < 7$

% 2. BAXGHEEBOL A

2 tE B HRRAL - =T =y BRI Ay r=—-P 2Ty

g W B ®A 100V, 50Hz 34§, 200V, 50Hz
R

B (6 7 (CEA BB Th)
s (keal/h) 2,000 11,000
g (keal/h) 2.000 11,000
fig

AR M (min) 50 30

A e (mm) 960 780 % 350 1,775% 1,380 450
=
Hle #H 8B B X|Tv-b74vFa~TR ——
ES

b12 EN SAvIe—T v PR %

=%

B | & #& (m3/min) 10 36
LR

TEEEH s kW) 0.024 0.16

HHE~+E (mm) 460 x 686 x 204 785 x 600 x 380
x

HABRZREER To=tr 74 vF—~TH e
£

. FrINAFrz7z7v17

. #oaon Ktk ‘

FBHRE AR (ke) 43.5 146

(%?x—é’%@ff) (mm) 415X 554X 504 865 804 x 804
= 2]
HnIE|® e £ EF B —
R

8 "ol W) 075 3.75
LR 2 = a7y —
[t

& ZoEl (kW) 0.020 0.2

& 5 R-22 —

ERXDEREOTR - ipy - FEE - AR - Bl - B

(a) FBEK L-s1730

(b) FEERX Auy-ITrav
R 3. HHXABEBEN 17w 7

a6b-2 ZRBL AR LTw3, #BASEHH L LT isarr
075 17 K{EH% 435kg WL Tk 0, MBEfEST 2,000keal/h, K
BAREEIFY 50 P DFEFTH B

4.2 FRA Ny Hy—-vTFar

5 BNOEMRESEE b 2EAR O SFEEM AvT-9T700 HRIC L
~4I73y O R O BEEREIWEL o, T DHEEOHER
&k 2.1, HEER 3. (b) IKRT.

5. BHRXAFERENFHE

5.1 #gEXAL—~Lxz7ar

SEEABEAFRNCR, SEXCARIC X Y EEEERRE(ED
L0, Do LOBERTARLNABEOREREZREEL D L
—EHORERBEER L 7o, REFFOEFANEIL60Hz TH 5,
(1) HBIEER
EHEEROBUMIREAUVEARADREEEOLEER 4. I
Rt BEHE - 1°CEoBsHLed L BELEEL, #42°C
TThATE, 2O, 45 R OB HITE
EEL, 904%ic 0°C LA hBREKTT 2 GBI 120 o)
FLTWw5), ¢ OREBFITE 12058 cH 30 EFLTnE, &
SR 15°C DIF# MBIc R EASRRE L LT, CofExkD 35
& $72,250 keal ¢H 3, HEOBREER, FARD & EHHHE
ELENOELERL, TOk & OEERBEE 18~15 kg/emg (T
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25 — R
e B AR
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—10 1 1 ! L
0 30 60 90 120
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4. BERK L-sI73u OEBEE

— G
- BEEED
251 -2,500

2,000

1,500

HAEEN (keal/h)

AY
1,000

—5 L L

(] 30 60 30
B M (min)
B 5 EHK L-sIyo OREEE

ZIELTnD, ¥ 90 RO R -cIFEE, BHHERN,
EERONREIC B IEFT 227 % h, 2,000 keal 37 1,200~
1,3000 Wh ¢ 2,

(2)  RilE

AR D HEEIRK T 15 28 CBAtE U 7o EGEER: © SB8FIRER
CIEBEN % B 5. IR, BN 220 WAZRKE AL DB 27°C,
WB 195°Ctd b, ERAIOZETIRBEXRN L <FHEEAH 2L T
5, # 60 sRETREAES 1,900~2,000 keal 2318 54, HHbHERE
2 10°C 1% B & iEEEIII: 1,800 keal/h & 22, zoORBCRE
BRI 120 5 L B e 0 BEEAE L A Y, IR S REHE
% kRS F-5 2184, BEGHEER ICHEBF @R O REIC LT
B & 2,500 keal/h Bl EOREAES BB 50 5 23, HERHE X 40~
B HWTH B, EWHEOHERISKHED S & Clt, ISITHREHE &5 b ik
& 2,000 keal/h, H#ARER 50 3 %18 7%,

(3) EMic X 2 aEEER

EWNNOETIRER VEHHBAOBAT % 7~ 2L X o, EERSHEL
Bl BEEEYfT-7/k. TORER, BHICHRR A { EITRsk
CEL R R 7,

5.2 BBA NNy sy —-Sx7ar

(1) FEEuER

BRFHEEA 10°C 2 b BEGEEE % Bith+ 3 & BRIt 70~80 4
TEATRBB O OB B L, 90 Sfic ik SEEHREE - 3
~—4°C, EBBCOBMBEEL —6~~7°C L 23, BEZLD
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6. BEX for-vIrdy OREER

REER L-6I700 OBELELITHY, ERMHELIE 0~-1°C
T OBAH L AD LBEEEL TS, LaLl, BEBENCHT5#
PR ERES O RAER OBIE 2 1-6I70v DBBCH NS
7o, BEORERFOBEM L A OEEER, AEDO 0~ 3deg st
Rofr-0I73y OBEE 4 ~3deg L 2 2EX Bk, FHHEERO
EBHINJRER 48~5.0kWh, BHEEI#) 7,000 keal ¢ 3,

(2) HEvdm

HBHIERE O B RE & B0 L% 6. 1R T. HiIlD
&5 CERBNETERORAEEAE T AETH LD, HE#E
BE IR ERFHE O 11,000 keal/h w3 L T 9,500 kealth % - 7c, H#h
EFH & 30~40 pREicH 5,

(3) HEFaHic X 2 &EEER

FRNETBEOEL AL IKHL TS, L-sIryiy DHEFERLTL,
BT R W 2 18 7,

6. & ¥ U

Fh5ATF095u 1T AL OMERE FIFAL THERL, EBRER
CE YT 52 &2 RS LABBASHEERYMEL .
BVEEEIC L 5 ABREOKE, coFRicky, B E-2 A
TR IC EP BRI ORI 1 OMR T, TIHMORERENZHLEBS C
Ebh o,

COuazs T, ERMPSEHCHRB IR TR E L0, ZHM»
LO# oz HHAMCHEING C ich B, EFHNTORS
SRR i x h B B, BREO 80% A TH - o

BT 5 A0, REOPEEOEBECH~NTABET ST
BT bhav, CoREBCBEL CERHoaELTMELD
SHEFE-TRE b DD, BBHOERKECT DL TIPS,

PEREHEE S ot DRIEA Y, S50 1af BEOEB L%
5T, BRALTHEBNEL LN TV CLiLAD S, CORE
PEHIRE D -2 D 12 LTHRITERNTH 5,

COWFRBETES @) L WD LiCfTo k. FHCFAHE 1
FLE-tuz- RAPEERO CHECHEICTL TECE#H T 530
TH5,

F F X M

(1) ¥0, LE: SHBERE, 47, No. 5, 459 (B 48)

(2) #E, b5 SHEREE, 47, No. 4, 385 (B 48)

(3) /K S, MR, @, S SEEEEE, 48, No. 2,
229 (1Z 49)

(4) 3K, A, S SHEEEE, 51, No. 5, 301 (152)
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B FRRRAH—FF DB

EHFEE AR

L g A »° &

h-5U% OREOV LDk x0TI 5 9 D st Tl
7% fudoaux FFE (kB 2AL T F2-20d 2fTo T 3
7 ®ER Ray ORIFERC FFEBEICISOT L EARD 2 5,
CCMNT D 210000E2-2 & 5 (W)L & F«vanFa-=ud
va5s TR FEICKETERRE % F v /2 PLL (Phase Locked
Loop) voth1f HRTHED THELDEHED 72207 THEHRL
Twn3,

21o00vEa~-3 ODEEABREREP T L IC X > T AMFM @
Jutwb BEDTESCZD, 28Y BR, 1-t-7 2R, 2Za7u
27w7 BREE vo Mgy D ovawr BETHAREE L. E/, K&
RiRmE AR U 2FFA AL, BB O sooan FZREEEE FIREIC
Lo @B D 21s00uta—2 & EOERBIROEM R EFEL < B
B Fa-T Kb oT 2 @ X 5 2 EFWAEFRIFRO H- 597
BEIHTL 2D LBbh 3,

2. BFYREEEC LSIV

Ao ® 07 XD thohy & Fa-2od %, BIXWICTES &5
DU E K 22 b A AN TWieds, IHEDOPELFHiOMEIT XY,
AERR 41 OFEMERERZRI LY, 28y PEBETOIC L,
LSIfbastefe & h, chic k) PLL sothf HRic k 3 BFRZA,
B, 20 #4392y HHEOERRES LAY, BFRFHXO 41
wh BKE L so-Arwd ENTE K,

PLL i3, B 1. iCR3 X 5 WHAEEFERICH T 2 BalilEo 3
THY, HEEERE, LPF (o-Azxosna), VCO (BEHIERESS)
ORI TN 5, MEEERO—FDOANESE—EL Thid,
WAEBEERR D 1T Fo & Fr Ofif, RUTHEEEO FhiCHHAT
5, FriTHT 2 Fo ONHEBES, BEEAEI ELS5LT5LE
%, (rEEEEROH I, LPF 2L T, VCO oREREH%T
T2 L5 BB 17 L LCHIE, Fo #SHMERME Fr &t —SL
wElLEh G,

D PLL 2 x v ThHRARFREERA R LB2 v, BE
BOFER, Thbb, voeyf EilixEHET s ek D BEILL
®/2. B2 O Jovy KT EEFEECKERIER» LDOES
AL b DR EE, ot oDERK, VCO OHMA%E Juz
r-35, BV Jods90L AR XY R L HNI%8KRT 2, o
2ESRAN LT ERERBOHTE, ZEBD o-m BIERT
% VCO @RI N 3, T/, CORBBEERTSEEROEFE
BICHS AN ATERR 414-F K3 MA b T, RABOHIEZT
5

Rl L—7 B0 3 o BERO S EE, HEREOSEELEL
5T EIED, BEWAER Avr Kbk, o-hu BIEEKE (Z
BEHEE) z&bxw, HELLBS, BEF/ELKE, VCO HH
B, BEREREE XU Jori52750 SEBOBRICIRD X 5

* FAEERTTIERT (TR ISFIMEPTARET = BUERBUERT

B PR B A R

Fr_| fusalt -
plips LPF vCo
Fo
BEL—-T
® 1. PLL R
I
é‘éf%.’f%]*‘,:ﬁ (o) ()

J_ N, [ M M %
FIE@E’/L__T AMEA—HNEE
LAF—F

HWaRE Fr

L lmpmm 48 m . i
S | ﬁ/ ¥ LPF VCOo
Fr Fo
. Tass=Tiv FIES |
HEB r—z !
N Y ‘
Q
NHEF—2 AN

® 2. PLL votyf FXETHEFA

ZBRAED B,
VCO o FRRABE (o-hn REREL) Fr i,
Fr=N.M-.Fg
ZREEEF X
F=Fp+Fr-----FM ZE8 (FH Ans0412)
Xt F=Fg—Fr--AM 28K (£l n70512)
T N;Joadsoiv ZEGDOLGAR
M; 3yar—s ok (AM 22k 1, FM ZEkK 10)
Fr; 3iE o-hn BiEFEE (VCO BEE0
Fp; HBaREE
Fr 5 IF sk
FReFET X5 Jodsedn DEBOSEE N 2k sc e
XY, o-hn AEBEEZELELT EREToTWw3,

SEK N, BCD 90— @ 5-2 L LT, F«vaL WicH@Elxh,
TERD Feutlai-2 DEEEZENE LTEEEETHE 2D,
fEin A FEREREC YV Bk,

Foa NO5L2HR, FHICX) 257 BBk v 3 F8HER,
21200uta-2 @ 22y (RAM) KFEWLA 52 IC X3 JSutwh =#
B, Bt s BIER, O3z #H 5,

¥7, DEK N, FM, AM 0% juf K wTeHiRchbi
b GEIE I BT 2 BERD 385, Jods03L ERE Juar-s %
E— o HBED IC kA h #HFHIC L,

HEc@EHLTw3 21o0avta-2 &, B 3. KFF L5« Jo
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TRYS LAY cha ILITE W“—‘ e
(ROM) = (CpPU) 3t @
:"-,>l H At~ L:::>
ESmpa
(RAM)

H 3. 2q1000vta—-2 DRFHERK

F562%Y (ROM), F-zsey (RAM), rhuiiiises (CPU), AH
Nfi-t ZERLKL, ThboZ 120 5.3 KD A DvF0T B
BED 4wt v1op0vta-a TH 3,

240000t —2 DEBEXIERET 2 ik X b, RekomFERsEC
HARXD Y5 7 10w BRBFFTE %,
(1) BRmaFREE»Ees, MBERILTE 5,
(2) BREIMEEES LAY, BHCERT 250054, 13 %
AL, WD THBELERIPAIGETS 2,
(3) LSlitic k 2o, BEERNR A ST X BN £Jwt
BH b,
(4) Jodss DERIC LY 5ot DEE, MERAFRETH D,
£~ F B, Fouan BEEEER, WEEHEeER SN, RO
GRILIAFTH D,

3. w4 zAarE—YEARROHE

T CIGRT h—3u4 &, PLL sotyrf HRic k3 AM/FM 5- 5
I THY, NN tEREh R4, K1 LR
HRATH Y, REMEOEHMELERL, HBRTELILE DR
FFTT W E L, BVEMR, HE SRR =F O - 808
BYEL, FEHCETEL Sutul BEH - DT 5,
BcH x 3 FADER, BAL © 3 &, 428-h-3254 D A0z 34
HATH 5,

3.1 # R

R 5. i Jows MERT, EEMICHRZ E, HERSEED 594
BEE Sows, PLL votd4¥ Jows, 212000Fa-2, - RUER
BrbhD 2uvvy ua22~2 RO Jows KKREIEN S,

Su% Horicit, SRAERE, o-h FRSE, =¥y A CFRRRE
F525-v &, PEBE BE, 270t #1E ZRUEREHEL
DESE L Tw 3,

PLL sot%4% Jows i, 2f200vfa—2 KX OIS o-ho
BRBEE L, ERE 44~ HEAAOREE2RESE TS,

24000vfa-a i, 2K o-f @ Jpdssxgy, 96 0-F D Fequ

B 4. =3 AR-9060SD % n-524
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2y, 9EOAHTI -+ (4Ewbx8, 3tutx1) 2FH, ANR
—t K% F ATIDED, IF $EE X ) Er-h 2 FFRIRES,
BEO 1o BBR EnEREL 2,

—75, WA -+ 25l PLL @ Sodso7 2 EEE ORI,
FWRFEFRE, FUtwbseoin © LED FoR, Aur S0 7 & ol
HARSLHNL T 3. 5248y LI, JUtwt BEAD F-2,
B D Fog, EFR - ORWD 2 LKBEL >3 2 L%,
6. CRTEHETHNHL TV %, 2ufa-3 DEFVEEL $- %
D, ZORAKLI-THEYT D Jodse (A7 208) %%
RUEFT 5, #- BR 7. WRT X5, 16 ED - 23, 4xX4 @
2hyo2 BERL T 5, BEDEF +- I, Sutvwt BEEEL T
w3 xey OFRF-THY, AM, FM E£6F%2REL #RT 2
T EHMTED, UP/STP, DWN/STP 0 #- (%, F@HERTH D,
AM, FM D35 OHER D Feotak-2 BEEEN ©ZEBKE

® 1. R

E [

T & WE E A4 VTE 1324224V
ACC & #i 132424V
$THTI4 102405V

B O ¥ W 7% OFF B #) 50mA

7V X BVEE; £ 700mA

AM 510~1,620KHz (10kHz 11252 kH: 8125 5)
FM 76~90MHz (0.1 MH:z 1§ 141 )

AM 28dB(pxV) BIT Z%EL S/IN 20d4dB R

FM 10dB(xV) 81T 22 L S/N 30dBE

AM 42dB Ll E

FM 60dB U &
H g3 BR SWHSW
HEAvE-Fv R 4Q
LA TS R - 163(W) % 53(H) % 160.5(D) mm
i b3 t.akg
mOR o B LSI 148 IC 164, FET 6f8, t7 vy s 408

FAZ—F 4618, RRFAx-—-YF 78

™ IF
s oy O AM AMP —i
= TYRy—F Eﬂ
REY
L.OSC mEEE
3a—F4Y
AM
L.0SC
-zFLAM AMIF
FaF AMP DET
*ﬁﬂﬁ%ﬁ’l&ﬂlﬁ%
PLL AT 5 < faara—%
A
rom | ram | crPu | 170

PLLIEHE
5 IR 2 FA Py b
£
! *
gust [AM 7 5 5 P t x
F=FE lpml! L LI L ST T\l z i
1/213|4 j
1 2 3 4 5 6MEM 56UP°WN
OO0 00O OO0 FMFROSTPSTP
LED AN |DPY [MEM| UP
LEDZR SETHOUR MINDWN,
:‘:._

B 5. v25470wo
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DIGIT
012 345 6 7 89 ABCODETF
0f FM 1 AM 1 I 7SEG KEY
1 2 2 TRV 77 oiGIT
2 3 3 ereERn| 777
3 a 4 NxgEY EO
4 5 s| % | 2 | » [pur
7 6 6 TF L HDAR

Rl 6. RAM od24-¢

AHF— b
B3 B2 B1 Bo A3
CEEE] .
ANV Ea
CUEYEE 4
2
b))
BB EE 4
AW E; b
SETJ @J MINJ own_} _%
VW Eo
wi 117 7

R 7. #-2btys2

Zuoh 35, UP, DWN - R HEHERHtH h, FRQDPY =
B, FRYRE S DEAEEERCTEL 2d0CHh b, SREEE
BEFNE, HERICRHIRCERT 2, o - aREIasE
Thd,

4. i

ang
e

4.1 BAERER

PLL zot9¥ % 2fo000ta-a CHBET 2 ik 0, #E0E
BTRER e NP ER T e R TR S, UP, BHLR
DWN $— X b, BBHER £ % BiIRT 5 & SEMOBEH» 75
Fews 28~F THEMICTT, B35 53 L 2 TEILLEEY 3,
BRPE 32-5105 250, Fhh (A 2PELTHZ, B L,
SHEE ZEER L COHERY 107 TERVESE, BRI
BRI T 2, 88 =-F CZET I ROoRE®RER, LO/
DX - i X hBIRT 2 e T & 5, HBHIERISALE, EEh S
Vewh BREEXEE, B YR d, FIirthoRir S s
BLAFEA SIclid CTEHA BT 2,

4.2 ZFyty MRE GURER)

R, Jovafigy R LADBEC L > T > Tk Sytwt B
AR, BN X0 CERLELX S ok, RIBELELR
REM, AM&£6/THY, 4%0 FMBowncys+5 ¢ &
BTEDo JUtwbs— OBRVEND - 2B SICILHY +— © LED
RITL, FREIE S B ZOBOARKEY F40a1 i+ 2, Sut
o BORER, ED Ivot- 2 H A BEIBL I LDORWE

EFFRE n— 592 ~0 o0y IGH - TH - A - FH - B8

N

5, BRIE Avsy X hEEHBL TS,

4.3 By, 5o FEYDFEER

BN TREFMCL->C, ReHTAHOIREL T3, B
HOFEERDE, 2vFva ) 17 (FM o0& 100 kHz, AM
DEE 103t 9kHz) Db YT, 2503 BIIC v+ T3, UP/S
TP, DWN/STP @ #- % 1L HRLEHT 2 » BSWcEZ )
VRiCEifD 2, AM ZEDHEOHER 5+oi123-2 BREUL,
FrotIsy DERECHMTECIET T, 9kHz, 10kHz i Z55EH
BETH b0 FEEW, 7-2 D/AR> LNERTHE 27037 28ET2C
R EVEHCITL D,

Ek, ZERECTE 594 O 213 280k 0, Ivvut- 2%
WS TY, TOFEEEEL Y, KOZERCRES D
RzexET 5,

4. 4 mEatise

212020628 DATI R~ O—As b, HHEE 2 2 ARZFBERED
BEEHALY, AT 2 s ic X VREIOBEER R L Tw 5,
KREFRRALEREDB W EEARHAZERCbAE - TRTC & 8T
&5, REEtD wub ik, 30 DLITORZIOEER, SET #- 1 {#E%
W3 RGTOLZ ORI twt L, 2a~+ 353, T/, B Do
Bob dTED, %k, FEIKEITZ +- 11, BEREVEL 207 205
72D AL HEE VRS EECLTw 3,

S T U

FAUANFa-ZoduaTs RERERENOSEARZEC X Y HFE A
YD) DDH 5, LSl O L s1oprufa~2 B EEEY/NE
35 L FRICEBEAEE auto-L LD BT < & D TTRE
KLl7o dHDHA h- 2504, hbwbh A EIMOMEE & DS FBE
TH b0 2f200vta~2 BIEHL & h— 337 DERILICH 72 b gk
FTREXT T RMERED 5 %o

FICEOREEEDOKRIEALER, (J-vvsy RRBEHER, LRE
TB AR RHT BIRE, T FaSaL WYX D RLET R 12
ORERETH D, LALLSEINLE—EMIRL %o T DEHE
B EHZCERME 5T SoRED I SH IV EWRE
b~ DZENF T v,

Bbhic, H oro03vta-2IGH n- 351 OE~DEHIICD
WTHEA CIEBWc vk, ZHEEBETEG), THEHN t
2— DRERENICE BB OZTFELET,

T 2 XM

(1) BEFIHORWEBYE, NPETIHERHS (BB49-8 A)

(2) BEESEE  BETIEFE EEHPAHEST

(3) ETHERTERESGH,R  BETRETEEE

(4) IC{EH#EL >z-AF owo 1~7F, BE ILzbozoz, D 64~
77 (BB 48-5-T7)

(3) HHERE?: $BHOFHELFOBR, =HFJFIHRE, 14,
No. 4, p. 2~11

(6) D. Scot: Aclvanced Circuits and Display for Electronic

linstrumentation, Automation Eng, p. 38, June (1975)
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EEZ XAy FE“ReliaVac’DisEEEH

Loz A # &

NE - BB - B - SRS - Re - EaEER Y, HIEE ag
vy & (BUF VST L384) OEEEAREMROEFEHC L 2wFr LT
5T b, BHZE afwstt (LIT VSG PR, LoWeE-1us
o5+ AEBHEARE D 5 Ik AR 27 PIHEEE E U CERIESER - —
ARPESEM - Eu HERRRE R Y, 2wt DELAED LW B HHT K
Ea5-AbD LA - TWwB, FlLE, 36kV LI EDORFEE L « B
BOSEAEESEIC Y 2 HZL oiigs (LT VCB L§3) oF
B 40 9% L, kD OCB b - T VCB izt 2 - T
wh, MM CECRE - EEAG TR, BRMDKEE - i - HE 7
g7 c BECE-TY VSC OBHEHEEB THRA LAY, 2fwF
Fr OEZLIZIEFREECELDDOH D,

Lo 20 SERTICERAETR U < VST opffEx Bt L, 1965
M L B REL VD, VSV 32444 0 High Power Tube #f
FIcEVEL, SECDh R % MR R - 8% - SEREEEE O
FHRCEN L TE A, Relia Vacy 3o bD®AR e LTER
L 7= High Reliable Vacuum Switch Tubes O G TH 5,

LIFASC T, {Relia Vacy OMIE 4 AERS, SEEHE, &0
B EORREEBAL, HEEE - FFar & IRVERRE & ORI OEE S
LA RV RR O LFAZE<5, R~ TR Y-
T 3 Rt e R R I, &R ERFFRBIC B wT
Bl A RIS ARG R 52 5 & » 5 ERPITER R T
Bic {Relia Vacy iz 2 DRIO AL ERA OFGIEIE =~F %
BEI L, <Relia Vacy O¥EY Ju ICRIE & o CHEAE - it - v
L X OfEE VSG #REMICEE, #HLTVAZ I AZDDE
BICHEL v,

2. <Relia Vacy FE

2.1 RIS Y-XDER

{Relia Vacy % OfRBlic L +i&dl, 1vz02 H, ARG
RECEER 293500+ AO4LHFECKNEh, Zhihic vy
-ZAEL T 5, BAMOFEEHO—EELR 1. CRL, WaHDH
BEE 1., K2 R, EHRERERX 06~84kV, gEiHERE 200
~3,000 A, L «BFERIx 2~50kA D 3y #EHLTED,
R ic b B L, RERE - TERME T <EZEHA
ST EMRTE D,

oo 4 5o Relia Vacy ik, ik - ¥EfE LOKIE AR ICY
hhbbT, AL ESO—HERC TR - HEE» bHEL <F
kL Tw3, 84KV | VST oA 2 @XPM o-1F %
ArsBhEEal, B2 KRlLeX s CE—RE o-1r 2L
T Y HBEREN T 5,

2.2 BEHLERAER
134231, -z AR % FHo ICE)] - EHH» GHERF R,
avFod B, B sz A, REAH LEEAN R ESECRAL,

i R T I T A /TR - a1 S

1. <{Relia Vacy yy-F §i

FUTER X S PRER - AT BrEANTRERS - AN
20T R R E 5 3 T O SRR L
WA b, VST Bl bEFEll « AR
(LB ® F2EET TEOD,

OB EFEROMUTE B 3. IKRT LS
ARSI S L C BB I IR L C & 7o
VST o HpEfid U« A RIC R & KT
50T, ToTHRRERERY BHL B
BeEs 4 TH 5, {Relia Vacy [THPENE
DENF DWW HEETEROWHTDH 5 h

b, HEERARINNT 5 BHERESET b 14T 5 fé
EnSHERERD D, B 2. 84KV H2
2.3 HizE-E5S A3 DI
T . R (2,000 A
P DR TS (L - BB & B £ - BB 9 m s
bas k@%éﬁ%ﬁ%%%ﬁﬂ?é ey, Z'Mﬁkc MVA)

b7 b HEES £ LT {Relia Vac) 258

WU 7o LIS 8 4R (Relia Vac) D#fsax 0.5 21wk (=5x1071
per compornent-hr) BT, D% #20 FAEA»BIFHL T2 4
AT, AEMEESE LALUT OHE & v 5 BT 33 CRE D
BB -Tw3, TOX3IKHE L OEMEEENEOIE
Wbk, BHO RN « e - FRRLEETE N-2 I,
EMEREREE, - ST ot No-A - BEEE AR - B fua RED
SR B L, PN - YRR o AL 20-Y-2
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% 1. {Relia Vac) 3y-% DXEFEHR—E

@ADL, 4. WRTESICE

EEL B | EREA BRME | 4vsax | FEPCH~TENRE R 1/2, 1/4
EREE | Bk T mmEmR TR | ER%
BHo& % EEMER | % BHEE B E E CHh -k, HERIFRERDOEIC C
V) GA) | kA | (A ) (V) (m) ) DX 5 IC/NBERAL S EFT LR
VS-6B4B | 8.25(4.76) | & (10) 25 400 27 60 20,000 30,000 o = e
VS-6B6C 8.25(4.78) | 13.1(17.85) 43 630 27 60 20,000 30,000 MO BEFER L 7001 O

L | VS-6BeH | 825(47¢) | 22 (26.3) 67 630 27 60 20,000 30,000 - BBt 2R ATH
VS-6B12C | 8.25(4.76) | 22 (26.3) 67 1,250 27 60 20,000 30,000 . "

+ | VS-6B20C | 8.25(4.76) | 38.5(43.8) 112 2,000 27 60 15,000 30,000 bo PIA W, BRDHFHMBRES

. VS-10B6 H 15(12) 13.5(18.4) 50 630 3 95 10,000 20,000 A2t 3 3 » 1T HER kot

"1 VS-10BI2C | 15(12) | 22 (26.3) 67 1,250 36 95 10,000 20,000 ] N

@ | VS-I0B20C | 15(12) | 38.5(43.8) 112 2,000 3% 95 10.000 10,000 RICX BMHEES L« HitERED R
VS-20B¢ H 25.8 18.8 50 630 60 150 10,000 10,000 b, FIU TR F LR

B | VS-20B12C 25.8 26.3 67 1,250 60 150 10,000 10,000 .

VS-20B20 L 25.8 26.3 &7 2,000 60 150 5,000 10,000 HEEEET 7205 12KV ~, 247

VS-30B12C 38 26:3 67 1,250 &0 200 5,000 5,000 & 36 kV N%ﬁ%ﬂf%%iﬁ L,

VS-30B20L 38 26.3 67 2,000 80 200 5,000 5,000 5 25 LA 1
516 2 25

= VS-3C2C 3.3 4.4 n 230 10 30 250,000 500,000 ERALEL6 2 & ™~

¥ | vsacsc 23 4.4 1 400 10 30 250,000 | 500,000 b S0kA ~FFE L « Wi EH O

e VS-6C2C 6.6 44 1 200 16 45 250,000 250,000 . R )

¥ | vs-C4C 6.6 44 1 400 16 45 250,000 250,000 BEFCRHALT & 7o 7-28-1

5 x | Vs3L2C 3.3 4 N 400 10 30 500,000 | 1.000.000 FICDOWTE, S 2oy 29 %
= | vsaLsc 3.3 6 ik 600 10 30 250,000 | 1,000,000 HEEOEN# 25002 ¥ WHE
v VS-6L2C 6.6 4 N 400 16 45 500,000 500,000 — .
Y 7 VS-6L4C 6.6 6 1 600 16 45 250,000 500,000 CHERALAE f-—wd ¥ OIR
* VS-6L6C 8.75 12 31.5 1,200 27 60 1,000,000 | 2 000,000 CIDL oA 7us Mo
VS-682D | 8.25(15.5) 8 22 200 27(50) 75(110) 5,000 20,000 %7
VS-6S4D | 8.25(15.5) 12.5 as 400 27(50) 75(110) 5,000 20,000 °

B | vs-1084C | 15.5(38) 12,5 35 400 50(80) | 110(200) 5,000 10,000 CoERMe, EIREEE oM
VS-10S6C | 15.5(38) 16 45 630 50(80) 110(200) 5,000 10,000 . Ty ,

w | VS-10S8C | 15.5(38) 25 67 800 50(80) 110(200) 5,000 10,000 ERRAERE - BRVEER OB IC
VS-10812C | 15.5(38) 31.5 85 1,250 50(80) 110(200) 5,000 10,000 X 3 VST o/NMeEteaet o %h &
VS-10820C | 15.5(38) 50 135 2,000 50(80) 110(200) 5,000 10,000 §

A | VS-20S86C 25.8 16 25 600 60 150 5,000 10,000 YIRET B L TER . EHT
Vs-20812C 25.8 25 67 1,250 60 150 5,000 10,000 MEHBHEOH & L THRESRET L
VS-20820C 25.8 40 N2 2,000 60 150 5,000 10,000

e 2 #ic VST pfldaais
104+ HELTL 30T, VCB DiERK
fErcsis 2 VST RS L » WEMOMESHRL T 5w
~ | FIA%, BB “SERRR D IR LUHEREEARAE DFESE. L 5 2aii
% 103 %, ¥ 72T, MBB % OCB piilisg 4 Bic VST ¢H 21 3
- X5 FAEMS D VOB BELh T E 72, FETE VST OREK
BT w3 T35 k5 CHEEA e h Tl b, VST DERRENE o1
E ool TR %23 & 5 IR R S B 1R, BT L < B
5
#®
= . 100F
M
LT
& —
2 g
E
L Q 30._
g{i{
i : 1 3 | ! i =
o6 768 70 72 74 76 78 ?5
BEER (F) B o10-
B 3. ZEHHZE 2107 B ORBAEDORFHR %
=4
=
HEOBEEAL % & O BRI ISERCH L, SHEOBEE g s
EECT A 51 - B v—2 BB X U0 & F 25 20 T 0 SHTRE s
R & M CHRHL T2 C BB bR B, COXS AR 7
I . e - ¥ g [
BRI D b EFEMIC % 72 2 AN EREE v35s DASTH, % 1 7. 2KV
PR - EB - BUEAOBE Sota EO b DR FET 2 ¢ L AEET, =
SR RIRY - RN D3R L R UBIRIS ORERHB & 2 b4 B 4 RN
EEEYEML T2, 03 g

2.4 B - EiERE

BN L oW EY 2 Y © VST 0HZABER D 225 R W ik4E

i

=

B

HEHZE 2157 H {Relia Vacy ORR L HMA » FA « LU - $AL - D%

1966 68 770 72 74 76 78
BEEER ()
E 4. L <BESHEEZ 2197 BEONE - BRI OFERE
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729 D VST o/pBigE{ksi—
BLETLTWD,

2.5 MBS - RFHEE
4Relia Vacy 3 a[EVEMIESR 6
BT L, TREERECAR
BEArFEPAE S L TR
CYBsILE# 2 BT <H s 0T
B~ OB g~-2 R L3
BRI AL, RBEY 2474
hELTHEAT LA TE :
% (K5 B8, ¥AA@EKR K 5. <{Relia Vacy DR fif
BRI R LAY < B

» 5 OTHEMEERGE T, KERICSK L CRER O BIiEEED
B VST @ yu—p ~DOERMf GEEEMSEcEET 5 Ol
BB EME N, SINNEEMCVERTIFAED 5T 5,

2. 3T X 51T {Relia Vac) OFMHICKT 2 BEEER
HTEADT, VST FiF & A CERFTICEAHERECER 52
wy BEERT, SRIEELEBFETH . (O FE FaBELERLR
51 YBHEEA 2,

3. <Relia Vac) DiBEFE

3.1 H#EE- FHCRETREFZORE

VST e AR BB L CREERE LTRE N 22, Zh
L DOTWER VST DR L BECMRT 2 2 L BEEEYD L
BOTHD, HHewd, TWHHEE EAEHEERARZCOREL2L
VSG DB/ MERE - &E - ZUA ERBD 2t 2 FT
52—, HEZBEER AvhBTH Y ERABENREENRENC
B HRICES2VELD froh KBEST 2LERD B,

(1) BAEL2EL Jyp—y: 3HEOEBAREDLVL Jyr-
o BBRTH D LFEA4-—8 2EUESAEORR L b A D,

(2) PAEREOBSBREIR E Foxyosd @ HABEER BARO L ZiC
HC, BATIIC K 3 EIHE O AC—REETOREC A 2,
Feayud HEERAROEMRIISC X 2HEL & T 2ms YA
PHEELV, Bt -0 KX 2B E L «lf 7~0 X D bEELS
EREL L «WIRAEORRIC Y % 5, FU7—0 5 b FpaUud SRS
BEERBRA 49 L LCHIEICAR %,

(3) BENE 903 %0% . ABERSL 5oy 2T 5 4
DICREEENGEA 297 B 2ms CRENRMbZ OAREE L
o HIERNIC L 2 o) A EE R BREE b b, HmEERIC
YETEEERMEREL, BIME R BPL CASCHT 2RI L
$RELDL, FEOVREHEEL* 5L %,

(4) PFgMEsEE :  TEFmERER 12 oL TRITEMERT 5
ISP EEND, BWNERSLEERERD L <l OB CITHH
HEEREETH D,

(5) LPAfGEESE : EERAL «BOESTLEER L 2HE
MR OB A, DEREIN D, Ju398 TH Ro-4 DEREEER&®
ZHEAN 2 EBE L RIS hARE S b,

(6) LBIEBHD A-APs58L & YADLz: ZHOLFMEBATH DL
Ro—A LESCREOHE - FHHMNb Y, o-A OERNFRT
FHELc VEAMGREC A S,

3.2 ZBMEEEE

VSG oRVERSEIE, SUAE - BEMAER & h 3 S0l

226

(a) FifiREE

(b) BHEBRRE
X 6. EREBIREEHEO 15

Juaoz e, HBEIRE ZBEN L twdr- BEERERERD
L+WeEfA s c AR5, ERE avlFoovs ARATEC, 8fF
BEBAZR A XM E OPMMEE CE T 5, HED VSG DRVEkERE
{x OCB % MBB % LHFE L A% DA%, —RRCIBEmaERE <
FHCIEERELEEEECIE—FDERED oo LA LERE
i3 VST offeEilicsnt 2 EEREE 2coh T, VSToREER
o I BIE & 2 3 [ME A RERBORMRENER LA > TETED,
BIRORED, SERLA—EL#ERDDH D,

H 6. R RERREEKC LHlc, £0 A EHBER VCB & LT
10 FEDOFMHARIE SN TN EDDTH 2O, EHREVEREDNL
XUHK L 0-35 REESERERIC LY, A 597, Mwdoy— 5
HfRSCHMCE S, { SUROEREL COEBREERCHER
LR X YEBRAD foud RELTE, BRARELERA - I
B« 2REAICAIETE, £A&A 2J39b © 2to-0 Z#EEK
BRCLITEIHERELL>TnD,

4. BEEAY— ¥ L BRIERE

4.1 (HFAE#

BHEA v—3 oM@ LTI, -2 @ 5T BRI, T1uz2
B - %X 5oz - BREHEFOR &0 cHAEERER I N
THLECALCY®, EELLiFH B L Td, M0V VCB @&
ABB © OCB X 0§ A #-9 3FELICL L, Lt -3 dE
v ZEAEH I N, TEFEEER -0 EAEMECE S -
ARFERC -] CEHEBESRLWY, yrorw REFR 297 §]
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RMBEEEE P (%)

0 0.12 0.124 0.36 0.48
TOEERIc (A)
& 7. EVEEROSfEHE

A IH AR O TS TLE A SR B Bl 3
B @ F3ARE 0 3 A R B A 2%
Li:BEMA v Fr 82

Cr ¢ TR MR A

Ce:r—7rositpRER
Cw : A O MBRAR
Ln: 24 o FIEGOREL v X 7 F v A Lot AfiA v X2 Fv
Ri s Ln o PS5 R4 R @ AT SIHEHR

Bl 8. @&E 7-Ju REED v HfHiEIRE

#eg~0 VST [SHCHEL TS THRE RS & SHERTHhhT 4
ST IRED AT EARRINTEADR, CThbOBEK
L L CEFE 10 ERIC RAE S~ F TOEIFEERK T VSG
BEEC—ROELA* 52 55D TH 5,

4.2 BV - coRHEER REOELS

—RICERLD v-2 FHEHKER 8. TEXH DM, 2107 DIHN
R BRERIC Ly, Co+Cp, Ry 2 3EBHEBSTR IS (R 8.
A), ZEL, FRFCEEAICH L, C 2bA2RHBEIKIEL L
WoH, SEInrERETE. BIRE 2107 2E8H Ly, [C1(Cy
+Cn) [Ci+Co+Cpl, Ry % 2iRBIEEA R E NS (R18.B), L
e o T H-3 OEEHE, fEcR 1~20kHz 0FEBE, #E
Tk 01~1MHz OFEHE» A b, Tk, B30HEE L THAE
BEECHEETIHE DY, —Bmick VSG o AL L o
WETIER 9 WAL L-t TRILPHETREZAELS,

L7ed-7T, 43 FhEcgESdsRTFeLTr, (1)9-3 B
EEsOfRE, (2)FEARVERBE 2 &0 VSG oiE, (3)B/F D
RS, ©3END 5, AfTEE-CEBHSOERBHCLT
BB -3 2AEEL Y3 »0EE, R0 3IForsK, (4)&
e OSSR HEL 2 ESEY & A MEE RGO T, Th
LORFEIZGWEL A2 LT, SEWTE A (5)4-3 RESTHES
DB ERTE B,

BHEBROBECHIEL & v-U RloE 2 H%R 10. KR,
CORE RS RBECRLABEOEE* 5223 DTH %,
4.3 #AERHPAKEECRETRIESEORE
VST B - ekt VSG oikgerdt + B G+ 5

ZEHEZE 2197 B {Relia Vacy ORE&EA « FA - I - Il - gk

[Lvﬁﬁ?ﬁ-ﬁ?ﬁl

=P T e =P 2 B @

S o

[ebzT]

9 HMARVL +EBRICEHT 2RI - o hods

EHE AR aAras sl Lo fdRA, RA w
Vst A FrIH
suzzbw L LIEE%3.3
TE T KVEEE= (VS
=7 JcrRy7L oty |[UTPIELE
JErINO  (H(ZELT
$TL g H Eip,
VSUT kL
I CR¥TL v ] { ) CRE
L ZNO Y7 Lot]

BTy

iR R
ERIE LA LA A

FHHUR - —_— HAga LT
2R M B8 B E
p g | BT =0~
HRZER | QZNov-ﬂ/w CRH# T Lt
: 1% 12(£ZNO
YTy
AAEIESR EAAR FREHA
aryFri . . B2 ELAS
g 8 e HA A gacy

& 10. &FF] 9-2 REAROE LT

Teix 3. 1 Tk, T EAERFHARBC B~ THER
B O BRI BTIR IR SN2 VST o BERMcEE 25252 0n5
ERF TR 5,

EBEHCH LT VST B 2 QRBIERHED BT Chd - 25,
L BB gL % BB LS CHEAMEEC 2B,
Fxix BhEARBER” ATV, ELESROENRR ¢
Et kDb RRLERYEL 3 EROMESK P & oMFERE 11.
IR Lo ZORMBEMBIEYFACHMRLLT L F75 2 DIcHR
BEEYERBEED 2{ECEd MERBC L VELLAEZVDT, B
#i L+ Wi OB EEINNERT i 60cycle(fsec) & Lo T T THRVER
BARGTERCESF*HUCHEELAb0THH, BEREBR2<
HEEAHLbAP -2 DD, LA CHBRESEREZETD 5,
B 1l pbBbak k5 CHEESE A 035 PBECELTR
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100
i1

§ 60
A
= 300
H
S
7 A
8
o
pa ) 10+
4
Y
£ 6
)
Q2
S
DI
+
S

1 I H 1 1, L 1

0 10 20 30 40 50 60

3B B (cycle)
A ERERD, SHNELOTE=15c/s
B : HiREHKL EHmBhoFE=14c/s

R 11 EREREEPAEREIC 2T TRV ERE DR

ZEHbh Db, BB © P~t lBICIX 3B D 2507 2320
TEY, & a5u) O 4, 2, ¢ LEICERE AV VST off
BIROIO C-s B LR X CHIEL TS, DX 3 2 BREANR
BRI RV OHEIREIC X - CEZHE AR <D 2100 HEH
FELPI A DRELLZDEEL LIS, dbHAALEHD
VSG BEBECHI T A Cr b, WEAMEPR L LTE-EE
MEHTAL TV C e 2T ma s <,

5 HFWmILoEH LB

VST o#m%HETAER L LT, (1)0-Z OBMES, (2)
HROBEIEEE, (3)HZAS  Ao-2 DILFWHAE, (4)H
BEORERE, OAEAREL bR, £05b0 1 oA EEHIIC
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