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Class H Insulated Dry Type Transformers

Itami Works

Osamu OGINO - Keiji TSURUTA - Nobuo FUKUDA

Wonderful development of presentday civilization and economy has brought forth the construction of highly rationalized,

tall and large scale buildings in the heart of cities. This in turn, has created big demands of class H insulated dry type

transformers with excellent features of non-inflammability, non-explosiveness, small size, light weight, ease in inspection and

maintenance and other points added to the dependability.

It is already ten years since the class H insulated dry type transformer was begun to be manufactured and its excellent

quality is gradually being approved. The Company’s ten year's productive experience has turned out a good many units

ranging from 10kVA several hundred volt units to 5,000 kVA ones as large capacities and 30,000V ones as high voltage, total

capacity aggregating 400,000 kVA.
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Fig. 1.1 Class H insulated dry type transformer
of 30kV class.
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Fig. 2.1 Working temperature and life of insulation.
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Fig. 3.1 Record of the largest
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Type C Air Blast Breakers

Tsunero USHIO - Yoshimasa YONEZAWA‘- Hachiro FUJIWARA

Type C air blast circuit breakers, because of a cross blast type, have very good interruption characteristics which well

come up to the standard prescribed in JEC-145, operating on very simple construction both electrically and mechanically which

correspond to the nozzle type air blast breaker.

Their construction is particulary suitable to use them housed in cubicles.

production for past ten years without remod

Their contacts permit inspection without removing the interrupting chamber.

These features have enabled them to continue their

elling them. Their working range covers 12~36LkV rated voltages, 800~7,000 A

rated current and 1,000~2,500 MVA interrupting capacities. This report describes the latest improvements, testing results and

working examples.
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Fig. 6.1 Circuit diagram of three-phase combind test.
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Fig. 6.3 Single phase interrupting test results under
phase voltage.
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6.4 Test results of capacitive
current interruption.
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Fig. 6.5 Test results of exc-
iting current interruption.
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[ 6.4 1% 24kV, 1,000 MVA, 1,200 A 4 BB L2HEE
W or MERBRD f00556 BLUEDOERTHS. REARES
fFRUE 12kg/em®-g T TV 5.

6.2.4 BHEER >+ KRB

6. 513 24kV, 1,000 MVA, 1,200 A =4 B2 I 2 EART
BEROMBER o+ HRBERTHS. BRBIRSER 11
B LR T WRERERE 165 kg/em®-g TiT/tbh TV 3

6.2.5 UFZMIL BFo &+ B

EH, 2uFutivg £fh T, NRABFAOKRER Vroty

CTZESR o+ Witk < 8 - KR - JEIR

PEHINDBZ EMNE L Inotchd, Yrobn EMEERBEES
B ATRERED BADT, 168KV, 2,500 MVA, 3,000A 4
grEscx b 168kV THEBEREE 4ke RIER 1.8 Y43 T
D o R Tk, 6.6 11X D #0956 BRT.
F BT ONFERRLE Sk 168kV, LO0OMVA =4
22C, 570A OFEF A L000[E o+ W 2R Ticdoiicds,
F6. 7Rt oL iBs AL HFEDD LD Eh oz,

6. 3 EEHEHHER

BERD vy BFNTOWTIL, &6F 10t EOHERIRARE
EE I F OBV AREE IR TV 523, ]| 6. 2 (LR LIE
PRESICBES: 16.8kV, 2,500 MVA, 6,000 A &+ B30 HiGRSEA
HBERTH 5.
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20~-C—250L#ZA.BB V77 b LERY v ERFERE ! 6,000 8 12.7 ss
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C 3.7
! 10,000 0 3.8
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E 6.6 16.8kV, 2500 MVA, 3,000 A =+ U EKACIE, FOBEORRCDOWTHRE L. FOBLIARY
| LB yrot B o+ HRBRER (B |5 L
EEEAP 44 ke/s RIER 1.8)
Fig. 6.6 Interruption of reactor circuit by 16.8kV 2,500 (1) HIFROZ\PEE o WROBEZEN 15 kg/em?
MVA 3,000A breaker. (Frequency of transient - SRt

recovery voltage 44 ke/s amplitude factor 1.8)

(2) Fa-tow LHZEHLETHERINSGIEY, G¥EAE
LT, 2u29-taul-tavt REEHAELET, RFEE
20, KERODEF RS EE T 5

(3) JALTY ov BB MHKIRICIEN T 5 BBl C, JEC
145 BREBESEISCARTS XboTTCht ve B
YR BIE0, BHNE o I, BCBERERRIYETS
Yrotu EEED ve Wi L, BROBRAEALE LR T
5.

(4) XEREHD S DOWEREHT, EHRER T00A ¥
TABEEERG £ 7 > T\ B,

(5) o+ WROEREEAVREAIE, <Fay O
I b, B ERE SRR B bR,

6.7 vyrobu HEEHEAFRR
(15.2kV, 570 A, 1,000 EIRIEA) # 0 EHALIR
Fig. 6.7 Contact piece after 1,000 times of interruption
of reactor. (Current 570 A at 15.2kV)
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Extra-High Tension Cubicles for Building Use

Hiroo YANO

Itami Works

In large buildings where the capacities of receiving power from the public utility are so large as to range from 1,500 to

10,000 kW, the receiving voltages are generally at 20 or 30 kV—the extra high tension. The power receiving apparatus used

there shall be such that they need no special design in the building for their setup and that they occupy the least space as

well as the high reliability and safety. To meet these requirements the cubicles have come in use lately. On the part of

Mitsubishi, since they built 20kV cubicles for use in buildings much improving has been made on their performance, shapes,

composition, connection and the like, now the smallest size among those built by the Japanese manufacturers at the rating of

20kV and 30 kV being the Company’s standard products.

L % 2 # &

BIRMBRIKE SEOEID BBk 1L500kW %2 2 %
A Evfqud TR 20kV, 30kV BoRREEZRRE LD,
FAHNESIA 10,000kW % &2 5 & 5 s 8K Cusqrud T
RESKZEBEIAEIH, 60kV, 70kV FHoHNEESE
PUELIED. TOHEOFEERMRE ORI AGRERS

AT bbb, HE ta-Cov RERETH I EAERLEINS T

KHER L, ThidT 220, FHOKELMED, BB
Atk | EGERRSF O A DRLAE S RTFER T FDIHM
MR ORI &, Euseud DRMBEL TR ZLEDTERN
BERYELZLTWBEPLATHS.

Wk & Ui R 29 S BREHITE O FHAEHIERITD T
€ A 20kV #2-tou FMAL, UHVWEREREZEDELTER
EOHL Eusrus BRI 30kV, 60kV $a-t's1 ¥EDT K
LIRKFETMAESY 8X». COMBEED CERYSETL
TAF LT R ML bh, &%, BA, EBxAFofiEt
&, FTEXOUPIEERR L ORROM/IML e ShTtE ot
TERTRSNNETH LR Cy BE Fa-tov OHW, 20
kV, 30 kV #D 4 DIt o\ TEDHRE & IBNT 5.

L1 ¢n B 20kV £2-ton SHE
Fig. 1.1 Appearance of 20kV cubicle for building use.
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K255, FLO Evirud REEECESR L TERFIhD T &
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KW rL, -3 EEEBRL THRET BN HENS
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i, -3 EROBRAEEE L S0 T, THMERAEF SE
TERAFRE LS.
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e EEZTEW,

20kV 3 Xt 30kV BOZFEEEC ST RGBT, BN
SHOBBEIELOMICL 5 THVERDN, XL L500kW
235 10,000 kW BEX COMB L ELTIV. Fi tuFqvd O
ARMBELE R —RELT, B0 LRWEBTOhoZEmEH &
CARRER, BORDOOAFMAERIKEREE LS50 T, 0
L 5 AR ARG D L CEBEEERISHEB2IHAHAL 2 /vy %
BEHE L U, SN, B Gt BRI AN ISR R AR Y 6,000kVA
ELTWw3, LB LIZREIEAOV HOBETE, ZKkN o+

¥ D3
Tl %( J !

& 8 L‘DS‘S’\LI DS

) = 3%CT 5
8 1 [Jass

N TR 3
> s e DS
& DS\ 00ves v B CHd

é - 400VER CWEE
5 £ SDlpip o FoxcT 254}
Llins 04CT! 518 2

4B 34850 3.3k

ZIE 34
3 11348 45558 420~440V
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2.1 tr FAHE F2-ton OHEBREHN
Fig. 2.1 Schematic diagram of extra-high tension
cubicles for building use.
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Bk 3 fug BEDRI BFELWBER YT Avo BoedE ELTTEDOS DREREL Lru\%.

TLEREHTHS. — %k BIE  22-21-20-19KkV, 33-31.5-30-28.5kV

L b Hih b= 2y ASE Fa-tor OEMEEED — % ®E  33kV, 440V, 420V
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EINCNE moov T Twsev BT, or MELEBEAEIC ok LAR D FRELT, v
2 %7 & Toa St MmomE, B famton O NS KBICKIT v B
B R e Tk wiA s BETBCLES, faton WEALBERATRXDHRY L
8w B @ 2By 0B Ltuvn. BHSHOREMEENO + BERC LS DA
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3.1 #a-fon FERYZMEMALER
Fig. 3.1 Appearance of cubicle connection type
three phase oil immersed transformer.

K 3.2 =fmREERED fa-Cor AR
Fig. 3.2 Setup three phase dry type transformer cubicle.

ERE L 5TV BLDOTHS. B 3.3 13 F2-Fou KERRE
AIORBETRT IO, tr HELTRTROTKD b Ok

ELTWA,
* EN IR BIRAR ERERHE
20-C-100 BL 7% 30-C-150 AL #

E B E E 24,000 V 36,000 V
2 ' K 600 A 600 A
2 A B 50-50 ¢fs
Y« MR 1,000 MVA 1,500 MVA
EHE L o Wi 5¢ls
BB K& 20B & 30B %
YU B {F B B (1%) 0-(1 %)-CO-(3 %#)-CO

4 ZERHBIEE N 15kg/cm?
EEHMETE DC 100V

- ' e R kg A 1 A(0.2sec)

EIRTL 5 A(0.07 sec)

3.3 CRER vr B0 +a-ton MARME

Fig. 3.3 Setup of type C air circuit breaker.

tr FAFEE (20, 30kV) £,y - £F

3.3 prmss

Fa~Cow O oo HICEEMHKBEEE 1o 28RO 1, N
BRHED -2 RLEL LV #a-ton HRARE LTHEHIL
A OT, HREMRIISESSRERALYEAL V5. &BF
LEZ SIESTH D 100,000 MIRIERARKBIC G Licd 0T,
RERERBERK T4 L 5 AHERHL WS, M3.41%
BIBE2R D Fa-ton MARAIRELERTHOT, v ALL TR

ROFEREDSDOXEIEL LT 5,

7% = LC-C# 3f&hix F-BEE
SMBEAEER
HHEHE A BRERER (5ke/cm?) #ik

B OB B F 24,000 V 36,000 V

& & W & 600 A 600 A

B K A R PR OB 24,100 A 24,100 A

BB B OB 20B % 0B &

3.4 LC-CEfIRD F1-ton HAWRR
Fig. 3.4 Setup of type LC~C disconnecting switch.

3.4 HfTERRREE

2 oo D EOFEEREROVIUR YL Avo BRI
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M, Frqiv HE A% IBEFHR LD, DREENRD v+ I
PRERCTbhs, ¥ HRRRIAIR Ax L VBRI,
FRFITHIHEELE D (3 ¥EMI 250 THo00, I
WA OBMERV AR ABETL—ETH D, Fipgdof
BCIL¥sZ Lo WHEETBBRNECARFRE L Lo T 5.
B 3. 5 X AREIREIRD Fa—tor HMARBEYRTLIOT, v A
ELTHTROERD I DOXERL LT3,

& Fio LCB-EX # 3 F-B, F-FEE
STMRMARERR
EgBS (15kg/cm?) e
g % "W OE 24,000 V 36,000V
£ # T &K 600 A 600 A
52 K 5O Ry AR B 24,100 A 24,100 A
B OBR B B 20B & 0B &
mERAL Y . 5000kVA 5,000kVA
AT ERFR

/ 3.5 LCB-EX #&%
HiBaeR D Fa-ton A
Fig. 3.5 Setup of type
LCB-EX 1load discon-

necting switch.
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3.5 ZRH

K EICABREEYLEETHLE L, B zR-2 OHiE,
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M 3.6 BB AR
D Fa-~-tow ﬁﬂ:{k
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Fig. 3.6 Setup type
BB current trans-
former.
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LDOTHB.

3.8 EEHRIMSZ

ENERCAEREESDME T BB BRI T DD
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RS CIIER Y- R EIESE, RARIT CREDOHEYHERT
BLOTHD. FORRIBEESRCERLELY 7u5T ATD
B2, - OEBCHTHHRAUREEENTETHY, Lichs
DTS EMOBERANEHATIELD LD THD. FloZ O
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3.9 EREXRLERER

& L WEEDMRIE e B L RBORERATHD. vr Bidk
DERENL 15kgiem® THBH, BEETS B CREEE
DERESL 30kglem? & LTw5, RBEEBEOEER sv7
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B 3.7 HBEREEER
%{:D +a-ton HAR
F1g 3.7 Setup of cubi-

cle for metering outfit.

3.8 8 7-JbFa-t
on DA
Fig. 3.8 Interior of re-
ceiving cable cubicle.
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b2 X | CA-KAA B BEHK
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» HE @ B | 2aRNTHE 2x0TSKW) <A HHEEE
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s f nk Mk | 2x35/min (HFEAME1252)
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Control of Power Supplies to Buildings

K3be Works Kikuji KOTAKI

Capacities of power supplies to recent buildings have increased. Power receiving systems have become high degree with

working voltages raised and power supply equipment modernized. To cope with the circumstances, rational automatic control

of electric installations has been worked out to maintain constant voltage. Automatic change-over has been made possible to

avoid the giving out of the electric powr, Operating systems have turned automatic and concentrated by the supervisory cont

rol through remote operation. Furthermore, standing supervisory instruments have been reduced to simplify the maint ena

nce and to reduce human errors, all being made feasible by the installation of data loggers.
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Fig. 3.1 Loop wiring.
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Fig. 3.4 Type CA-6B relay ratio
differential characteristic.
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6 kV, 3 kV Metalclad Switchgear for use in Buildings

Kobe Works ~ Hiroshi YOKOHAMA

The size of buildings is turning enomously large year after year.

This brings about increase in the capacity of power

receiving equipment, which in turn makes it necessary to pay attention to eflicient use of the floor space for the electric machine

installation.

To meet the requirement metalclad switchgear has made a considerable development and come in use extensively.

Its small size and increased safety because of dry type and noninflammable structure are the most dependable features among

many others.

Particuraly where there is little probability of dangerous faults type FL and type FH metalclad units of recent

development are well adable in the points of rational use and yet economy.
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Fig. 3.1 Circuit with circuit _, o
breaker omitted on transfor- Fig. 3.2
mer secondary side.
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type metalclad switchgear.
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Fig. 3.3 Circuit

Fig.
using EH g
type metalclad switchgear.
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Fig. 3.6 Circuit example
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3.5 REEYL-NEH
Fig. 3.5 Circuit with generator.
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Fig. 3.7 Type LCB disconnecting switch.
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Fig. 4.1 Capacitor trip circuit.

4.2 CT pywd [@EE
Fig. 4.2 CT trip circuit.
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®6.1 B B # &

5 g EHEE EHER| v eWER
WV) L) oo mmie) (100 mase)
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WE=v sy | H-205 36 200 | 50004 @PF 32%
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Fig. 6.1 Indoor type metalclad switchgear.
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® 6.2 FL T a5 F BREAEE
FL Fig. 6.2 Type FL metalclad switchgear.
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switchgear.
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Fig. 6.4 Type EH metalclad switchgear.
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Type DB Low Voltage Air Circuit Breakers

Kobe Works

Hisato KATSUTA - Takaharu TAKEUCHI

In large buildings constructed nowadays electric power requirements are more and more increasing. On the other hand,

in stepping down power supply voltage 400 V class low voltage is made available direct from 20kV special high voltage. This

makes short circuit current enormously large. Accordingly, low voltage air circuit breakers applied to this circuit are called

for gruelling performances of various kinds. This paper particularly sets force the problem of continuity of power supply and

also circuit breakers for motors and condensers switching as a center of discussion, going into details of attentions to be paid

low wvoltage air circuit breaker application.

L % & # &

BEDOKY Eudrod T, HEZEND, 3V &5V 1 6kV
EEQBHHED Z Licl, HE4OV 1420V 0= 4501
THORESNAYERATAEECDS. BF, Z=RHWHE LT, 400
V#RE on AFEEMBOREL, ThoRDiEE, BT
#, DBERREY—FIConIEh 5 BN o+ MRORELE
i, ERRE 71 ROBE~OFE LDV E - T, MERESTRY
SE-ERNEESTHA ). FBRIREETLAERI I TLE
BEER LK vr MERPHTHEERS o+ B2, Zhn
HOKE Evsrvd KR HREOHEMREOE RS, EEEREL,
INDOERER IR 5,

iz &, —RADCEESS o+ Bi2ke LT, DBRI%
FERRL, SEEIAL TE . R &%, K FFmED
SELD EuFqus CECTUL, FWREMCRS T, B5F, &
ALK, FRESEBMRNY, Bl tiansiawe. 4
TR IR VCEIC BT B EER o+ IR R W TIRZ LITE 5 TH
%. DB JE v+ WY, Cusrod BB Ao—toz DD o4
BdRE LTh, EhdTHFETHS.

ARTIL, Erirud BEERME LT, o+ HBBcERIRS
FHEOW, ELcRBoEGEE, B o MBcET L0
HERIIET I,

®1.1 EFE fo-tus

Fig. 1.1 Low voltage power center.

* MFRERT

2 E 18

®2.1x DB WEESRH »+ Ko FHY, 2.1, 2.2
BLU&R 2. 3 CBREER LT T,

E2.1 PAH3EBGIHE
DB-25 5 o+ Wids

Fig. 2.1 Three position
draw-out type DB-25
low voltage power
circuit breaker.

#£2.1 DBRBEESRS v+ HELMERR (£01)

RUNE o « ER(KA) | SRR R (KA)
iRk 2y 4 | SERERIZFA A TN
® & soedes A BH BEH EE@ﬁ%?Fgﬁi i"é(tmisﬂ% DkE X
c/s = U
e o mm |[O Blo2 B p | (A)
i A 1 B 0 ST R
600 25 22 25 25 25
DB- 25 500 35 30 30 30 25 600
250 50 42 40 35 25
600 50 42 50 50 50
DB- 50 500 60 50 60 55 50 1,600
250 75 65 65 40 50
600 75 65 75 75 75
DB- 75 500 75 65 75 75 75 3,000
250 100 85 90 80 75
4600 100 85 100 100 100
DB-100 500 100 85 100 100 100 4,000
250 150 130 130 115 100

(&) ERe5IETLoBsEREHERREREFMELZBLA W L.

#2.2(1) DB BEESP+HRTHERR (LD 2)

W R R TR EE () {
EHEE
® & BIRmAZEER 55°C LTORBICEY 5
v PR ) B
SRR | GREY  SRBy
400 40~400
DB- 25 500 100~400 175~600 200~4600 250~-600
250 150~-600
(613) 35



£2.2(2) DBRES o+ KT ERR (L0 2)

600 | 200~1.600

DB- 50 500 | 400~1.600 | 350~1,600 400~1,600 | 500~1,600
250 | 600~1,600
600 2,000 2,000 2,000 2,000

DB- 75 500 ! ! ! {
250 3,000 3,000 3,000 3,000
600

DB-100 500 4,000 4,000 4,000 4,000
250

(&) WH >4 2B RAORH(A) K
40, 50, 70, 90, 100, 125, 150, 175, 200, 225, 250, 300, 350, 400, 500
600, 800, 1,000, 1,200, 1,600, 2,000, 2,500, 3,000, 4,000.

F2.3 BB AR T 2ERERBRATREA)

600 V 500 V 250 V
BRXRE | EHH= EHH= e ER=
o $F i oo 3y s M
ﬁ(ilff)fﬁ (kA) ﬁ(:ff){ﬁ ka) fﬁaf: f{l)ﬁﬁ (kA)

‘ DB- 25 50 42 70 60 100 85
DB- 50 100 85 100 85 120 100
DB- 75 100 85 100 85 150 130
DB-100 100 85 100 85 150 130

) (1) WEEREAEE 2. 2 8BoC k.,
(2) BRASIEFLERSERINSIEFLERE L B0 CHA.

2.2 BfAgH 3 B3|y DB-50 ¢
R o e
Fig. 2.2 Three position draw-out type
DB-50 low voltage power circuit
breaker.

2.3 B3 B DB-T5
S o Wi
Fig. 2.3 Three position draw-out type
DB-75 low voltage power circuit breaker.

2.4 B8 3 B¥5] I DB-100 %
SR v R
Fig. 2.4 Three position draw-out type
DB-100 low voltage power circuit breaker.
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BRI SIEC I BA, 2Tt LR EED Evsevd
DR AR T, TESED 2 Aoo BET, BRER o+ e
PEWIER or AL, BERIR oy HHARORCERLT,
BELTRR, K3 1IREESR 2 vy OBFOECHEY
7. Try, Tro ZEFESR, OREERTRKE o+ Bifd, G
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Fig. 3.1 Low voltage basic circuit for two banks
transformers.
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Fig. 3.4 Selective over current
tripping device for type DB-50
low voltage power circuit breaker.
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Fig. 3.5 Three phase interrupting test oscillogram of type DB-50 low voltage
power circuit breaker with short time delay tripping devices.
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Low Voltage Bus Ducts
Yutaka KANEMATSU - Shigenori HOTTA

The low voltage bus duct has its history of development started about 30 years ago.

noticed for past several years of this duct in factories and office buildings where power demands are large.

In this country marked diffusion is

It has made a

considerable contribution to the modernization of indoor wiring. This rapid development owe its features of eliminating many

defects of the conventional wiring and also many other points together with its economical advantages. Since the revision of

electrical work standards of Japan taken place in July, 1963, aluminium conductors have been approved for use in the low

voltage duct, which enhanced the economical advantage of its installation.

promising.

It is believed that the future of this device is quite

L % z& #» &

B A2sot REAEROSEEE DD, P40 Tk 1930
EREERL T2, LIAETHRICHERCE LT LVWEEY
&, BHFEOL VT, Cuiqusd KEREIhELLTRA
LR DAL DR L U TRV EBL T &,

COXS e BHTERIL, ThE TOMBROETHEL DRI
FHIRL, SLOTCRCERFAMBL TV 30, BRERED
Mg, ZOARORFEITEDLR TR LKERTS vk
X5, BETARECBITIFYHRET ruz MhORANL
BENEE Azdot ORFBUENIBRBEBL 5D THETFTE
TERTHLDEBLRE. !

Z ORI TR MR Azdot OWBEEFBTE L 3T, ¢
WErvS IR YR BRHEY T3 BRAELERNFHEE LT, Ard
ot OFFE, FHELLEOEEIE, Aol OREHER SRoWTH
~5.

ek, HBENAERZETEARRII, GEEGvSRBUE
BEER o WEREC AN A7 THEL, ZhiRiE

E ) FAREBRE ¢ DR & ITH, 751 i ¥ad
s LB REREREOBAIC KW EEGEHRINEL b

L op—d OBMEEEHE € D ERE LD, 2ge
OV TERBREY LT\ e, COhERITERSE LD, EE&
WETS 27-2 dRELAD, LK v Ao Sk
EBHET B D RF AR IERICEEETH o e, Tl Uik
EWEADOR RS LR EROAMIERTHEL, T hh R
EHREEh T

COL ) B ER T OEEM L LT Azdot TEMABHEL
2 Aot BEMTIEAN R E R sz B 4o+ TH
BV, ARICESER &6 RS TSI - BEIRRR TS
S TDAREoP XL oq—4 REFLHDHZENTE, Ldbok
RrbrEtaz Lac s,

—BRARBRRE, FEREL L TEEATEMEAIR TV S
P B A240F CHAR fot—Fuz EAR S EAX L, BEK
THED K TH B 7 dEE Azdot BEHLDDOH 5.

BIE Azdot O—BILBERIKROLE ) THD.

* BERBERT

(1) sELTHEIHEL.

(2) BERBEHIKE.

(3) HEEBEIBERBCEh, AWMOBH, WELwlETs,
A T 3.

(4) THBROADILSEFHES.

(5) z2R-z & & BV,

(6) EMpLoFMMLu.,

2.1 EHEEER

ZEHTEE Ardot 13, #2.1 8 XUFE2. 2R TR - B8
b5

2.2 # &

BE Azszt OBERLHL, 4ot (WPos & BIEE), 34,
IUBREFDOEZELENLTE TV 5.
(1) 42+
£ 2.1 BE Azdot OME

o 5 | @ A lmersmess
T LCEER L BERGRED | AlHFLS
B, BAR BEEAR—REABE TR, | 18 2 B
FR7a~FrAro Y | ERRE L nvRo x iy |1 H 3 b
E AR ERoNErbAGOGEL DX | = 8 3 &8 R
BPB T4 vn"ags b | €3 BROSZKLI b =8 4 85X
e LEERLEERRRED |
BAvE—Fr2s280 | gy < rcuwof&;wﬁm» =48R
AXZ L FETS
G E R
s 7 M3
EgR~2rosr R bART BIGR A | S8 3 B X
ZEABR
£ 2.2 \izdot OERE
. & RRRENEE = % m W AREETT
a = B R (V“; (c/s) | (A)
BAHHE 200 ) 15,000
BFEZ4—~X~2 L7 ' B WA :% zzggg
EBAR '
AC 600} 50/60 1 ggg Z:ggg
N BAR 1,200 35,000 * 50,000
BPR 7574 v "x¥s b 1.500 | 35,000 * 50,000
FEHKTE 2,000 | 35,000 % 50,000
/7
Ew A B
2,000, 1,600 75.,000]
B4 v EmFraszxs bifh D HIAC 600 50/60 | 2500 2,000 75,000
3,000 2,250 75,000
4,000; 2,640 100,000;
PSR 5,0001 3.,300; 100,000
. e B A A 10,000
® A & z X 7 ) #ﬁﬁﬁﬁAc 600; 50/60 100 15,0001

¥ HIOZRISHEHREMIER 129 4 s A1 ICe 0 5 SO BHTAMT (3
Bil) SRR RE S 4 s
*  HIRKERM kL CRETE

(619) 41



2.1 BREBF ¥ >r—4Az40¢b
BHRA 600 A
Fig. 2.1 Type BF indoor type feeder
bus duct.
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bus duct.
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Fig. 2.5 Outdoor ventilated type low impedance bus duct.
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Fig. 2.2 Type BP indoor
type plug-in bus duct.

2.3 BEWH Azdotbds
S1u 2REEAH

Fig. 2.3 Example of plug-
in fixcture mounted on
an indoor bus duct.
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Fig. 2.4 Type BF outdoor
type feeder bus duct.
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Fig. 2.8 Example of bus
duct bus bar jointing and
mounting of vertical hang-
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Control Centers for Presentday Buildings

Nagoya Works Yoichiro TAKAGI

Marvellous is the latest building rush and consequent increase of electric equipment going together to drive air-conditioning

apparatus sanitary arrangements and lighting systems all indispensable to building dwellers. Control centers, ingenious devices

to control them or to feed electric power to the installations, are the outcome of this new trend. Mitsubishi has produced type

NC control centers, which are in use with success at many places, typical ones of which are Sannd International Building and

San-ai Dream Land in Tokyo and Trading Building in Aichi Prefecture. It is expected that the control center having wide

application and high reliability will find its use in the control of low voltage motors or feeding power to a variety of electric

facilities.
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Diesel-Engine Generators and Control Equipment
Nagasaki Works  Takuo TAKAHASHI - Toshiyuki TANISE

Diesel engine generators are now regarded indispensable to institutions and department stores when failure of power supply
brings about fatal damage. Mitsubishi has been manufacturing generating apparatus to be used for this purpose for a number
of years, having much experience of successful operation. Unlike general purpose machines, generators to be used for
emergency (with Diesel engines) shall be designed on special attentions. That is; small size, moistureproof insulation, rustproof
coating, and vibration withstanding construction are the most outstanding requisites. Caution against unbalanced load is the

matter not be overlooked in the design. This article further touches upon the control equipment.
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Fig. 2.1 Self-excited AC generator (Bracket type).

(a) R"F=2zLB

(b) 7% »®

g
% 1. ZLea 6. METF &L 1, 2 v 7V vy 16 #
Dlaghe, o pmersie sk
2.2 ABRHEERE (Fra07H) LEEFIALEERR 5 FUa—Yvr 14 i
937.5kVA4, 3,300V, 50 ¢/s, 750 rpm S =Y F Aot 10. 77+ 18 F4rdvy
Fig. 2.2 Self-excited AC generator (Pedestal type). 2.3 REHME
Fig. 2.3 Constructions of generator.
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® 3.2 BAKETHEC R (RE)
Fig. 3.2 Open type self supporting
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Fig. 3.1 Open type self supporting panel. Fig. 3.3 Enclosed type switchboards.
panel.
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Consideration on the Selection of types of Rotors and
Starting Method for Air Conditioning Induction Motors

Nagasaki Works Mamoru ETO - Hisao NAKANO

For induction motors driving turbo-refrigerators of air conditioners in buildings is used in general a starting system for the
purpose of suppressing the starting current so as to prevent voltage drop during the starting. The most typical example of the
systems is a method of the rheostatic start of wound rotor type motors. However, this method involves considerably high
prices as compared with the line start of squirrel cage type motors. Then it is rather less important investment to use the
wound rotor type motor except where the voltage drop evidently gives ill effect to the system. From this viewpoint, study has

been made on the circuit and loading condition of buildings to make possible the most appropriate selection of the type of rotors

and starting method for air conditioning motors.
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TWAEBAMNE Y S ERBbh s,

ZhIL, B O ZERREARVPBRE IR TV EEER L D
FEREFOF FHEL T ERFOEED—HNH DD Tl
W LT DA, BIRFHKRC D ENEEIFEL
BHETCHERFLVEA»LERE IO RETHA .

Z bbb EE LR LT ev BERZHOER
LENBERTRINAEY Uy /L TR IS L S FET
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BHIZ, AL RHETICH% ) ERRECH I it
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Modern Trend of Office Lighting and Technical Progress

Head Office Fujio KOBORI

Modern trend of office lighting is noticeable in its high illumination level.

For these years the standard illumination level

of every office room has increased from 200 Ix to 500 1x. Generally speaking illumination level at every part has risen almost

two fold. The high illumination level and large scale facilities have come to need high output fluorescent lamps. Luminous

ceilings have become popular, too.

On the other hand, a large amount of heat generated by these highly illuminant lamps poses

another problem in the air conditioning and a countermeasures is being studied as an essential item. Another problem is

economy in the lighting. This has also brought forth a careful selection of light sources to meet the requirements.

L z 2 2

BREOHEBHTRAR T I EREORBOBEMTHS.

BATEER JIS Z9110-1964 FBEEELEEC 4 £ ORETIR I\ T
BT D REMEIR A LS 200 1x A58 500 1x & 2.5 5 E B
IRl LAL7AAb, ZOMIRLTAETELLITTIRL,
TTRZOBEH, FLOCHBEOFEMEOREEL L THRA
ShTELDTHD. Fiz, HK, FHBETILLE VRA
ENiEh oI Y RHAFX DR TERR SRS X e o1
ERERRONRENSE TN OBEARL4 A TILEhE
LR EHRRET, EEELEEBbh3 LI TER

¥, WRBEBHOCDIEENLH D BBERNEANOESTH
FCHELRIETIRED vIi4t R EDH LY, ZoOER
BETETEAIN TR 3D EEZS.

LT EOBEOHERATHL, X bEHEHFHMOXEOM
Bk JUREIRREOTEE LT 5 -0 BURK OMER LUt
{ODF L VBBHBRALBENTS.

2. SRELRVRHFFR

HAEOBIEBRCIT 5K RFFROYERILREROFR
BrsE, RERE,GHEL, ZATIRABRITILLAA, Bt
PXE, —BREBE, HEBEICITRECFBCETEIR
HARIEHL CTE.

KD RAFRDREI e & THZ S W TR B
B L TABGEBRINEH BT LA & azouy BilgrMER &
e, ThbOBEMBRILEY S 023, Bifl, BTl
LUBROFN R LR H Y, LbBEHENB R YO
FHOid, LOERI EL—TIIR) RFRE L L 32
Wb B ERN L) KBRS -h TERL-.
WEE Eo-u ShEEAEMEE L TRECLA LD LD,
To b X IEZEE F50 028200 DL 5 CEFELIL ) KH L LR L
LUABRREND L St

—F, BEDEREROBER LOFEMIEXELIKERLIY
TR OER, BEL LHCETETLOERTSS. BT,
T T ORERICREELRE L L CRA S h 2 FERET 200 1x
P 3001, X Bz 5001k Al T001x ~ & FTEFEL oo T
5. R2ZLIBHERB LY 1fY2 OHERBEVYOEELRLEL

R OH (T
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2.1 #EERE () oxE

B OB | 1936 | 1,941 [1,946] 1,953 ' 1,955] 1,960 | 1,961 1,964
Bl® B || — (150~ 50 — 1200~100] — [300~150] ~ [700~300]
lpgmas| — [100~50 — 100~ 50 — [300~150, ~ [300~150
y;—w&mw1w~se o 200 — 00| — 300 —
Z | B 8t 89 |500~250, — 300 — 300 | - 450 —

® 2.2 HABFHABRTOBECHTHER
- n m 2 (lx) ﬁﬁﬁ%gﬁ% s 3 R (%)
(%]
1) | BT BRELBBT
BiE B @ Wim?) | 57 BELL2Y T o
B F |45) 71.6| 20— 200 4.9 2541 560 17] 169
3 B |47 42.8 10— 150 '
4.4 239 610 —| 153
RiTHIES [47] 709 10—~ 300
_ | ETF |48 3321 100— 600
b 45] 249.4 | 100— 500 9.3 186] 712 —| 102
;’; 2 146 | 1613 50— 300
= B8 (13| 3677 | 250—1,000 13 PN R B —
“ BF [36] 449.4] 100--1,000
k| bR [35] 3602 100— 800 12.3 102 491 17| 390
% +3 36| 2223 50— s00
= Bis | 18| 490.0 [ 100-—1,000 4.5 — = - -

DTH DM E S CEA DS~ 10E- & R O BE O HNEL150~
200 ML TR o T BT EAvbhB. THIZbASER I 1§y2
R Cia EREE L b EEOEATS 5.

BEDRBED L 5 w—RIERFOHE, BREORKR T
HEOBNE 5O TCRBAEN LS EETHLE, BB X
D 435, BRI OBRBEOTERCTTH X5 mBLHC X
> THLEDIEEN LI < e 5 Beh s 5.

¥ b RAFRTIERFEENSE { o THRBBELEMBOE ¢
PEECIRL 5L L, EbhE—REEEL - THLE
OFFREIEET 5130, ERLEL L TIHIVRELSAW
Kb, :

Lichio T, BHATL O D RABINI I BT FREL ),
T TR XV S b T, fREEOBE R L
L CRBEE I 8RR T R AHEo BB L N E L
THEE, EPORHER, HERLOEEOLEN AT,
BREhCBHEARLEZELLRS.

20X 5 ERBEDT hICREER ARSI N D KE, B
36~ 37 F Tl e BAFELD MEvFro MR OERTTES®
DR, BECETIEORTE2.202 1<, REBEIEL T
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% 2.3 [EEA(AATEE JIS Z9110-1964 H#)

% 3.1 X@BloRE 1

o OB A

om #
om H
aaa e Oi " 7‘
‘ o
O%=sivy

EH=E, WEE, »¥ -z, WHE, GEE | OXTHE
BEERE OR%=E, BERZLY
DERE, REREL
"

842371 & BT

aa

BR%, 28R, HED, La%, B%, &
%, WAEE, TN, W2, BHE, 2,
SFE, RM(k—-), BT, K@, WK
TR kA, TL<~X, FEE, &
TEXEY i

WK, W, td, B, BE, R
b %, A, @R, TRL, BER, W,
gL, KW(HRFE)
c | FREER
4 FHUL (HA%HE )
(&) 1. roRErHEE L TVERMm (—AIC K L 85 cm, WD 40

L EHELE

cm, HETF. E57Z EREREE % & %0%0) IC3 1} 5 AR

ERTH, FRRFIC > THRRUME cBPEAmMOBERRT IO
BT Iwv
oBtTH

55,
2, Hi‘?*ﬂ)omﬂﬁﬂ“ﬁﬂémﬁifé Zrick»CZORIE

:?&Aoéﬂmﬂqo B, BWMBHIKCT 3 BEo 1)
C

FUFFER TR LTS 2 EYSEVGRE D BZT b hs.

EHERRTIETECREORMI K > TV B4R Tl
TR 22uf L EOREWEEEFIAL TS v 3HEHHD, B
£ zavf X o> TEAFED 140~150 %< bV ORBERHET
W XS ERETHD.

ENEES LM VEIEED D, —REBOTEMETR L
T 130~140 9% MLOEVIBER BTV 525, MEILRO TR
W& 75T 3,

BECHT5ERE S LCBL TGRENS VD, ThT3h19%
CBULDALIETEL L FL TV HDR—ERET 5.

552, 31X AAT SN JIS Z 9110-1964 AR ¥ D FHEFTBIR
ThoHH, ERCERTEORNEORIRE SEL DT—&
WHE QBT 2001 A 5001x FEI K ThHs. —KD
BHSOTFHBEL LR ORER, 3T 200Ix g T%
THLDFLVWEBSOMEL LTk 5001x DREN FAIL
TWRBHRTH - 7.

3. FARITEACKIHRER

3.1 #R4E

PDED X rBHERORETETETALTAERTSS.
B X 2 RERBEVETOT IENCAY, ERORENEERT
B, ZHO T L K ENCBEE R ME L T 5 KR bLE 71 ek
YONRC X A EBBEIERF L L THRECIODDOTHREITHS
Y, BHIOZ L BB LB L THRIICILE o TE L D
Thby, BECLAREMBOTRIHENOBFATNL LS X
S IeBHAA T, FORERELBRET L LDERNOTERHM
BEORRY AT REL LitTisbicuh b, BERMK
DEERFEBICANREE L LD LS.

Licdio €, RAFCHE D bhicBBERE,1LRET L BY
TEDRETRHETHLCREL, EACAREVLWHERELD
h3. TOHFECREFENSHDHEH - ZRRMOSRITAY
GELT, BURMEERAMBE L ¥ s LICRHE - K
Ei¥ LOBERORELRFRNCATR 5 HRE LT, Riffe ekl
HAHETHE IR TV EERKTH .

3.2 kRMoBRLEBOLS

B IR DI IR O & H IS - /MR

{
% = ELOW | FLROH-W | FSSPGIICW | 1100y 150w

=gy | WY AXIT Wy £ 20T | Pammn v - | asEs

[fm—7 150 W
e BB B e 7 4 AT 215W
% 2,850 Im 9,000 Im | B3& 15000lm | 2700 Im

R = 19 18 18 10
I ] 31 )} 42 70
Ep st 33 35 28 20
R®EHBH 17 16 12 —

TOXSEBECBHBRETIT f1 KT XA RBBELRL
THRNHOTIRRSKREL D, ERDHREAR bIERORE
DERBECKEL TERTEL\W XS RERLO LS.

—BEBHFEOBIANRE & LT 71 SITIRETH D30
SR EHETY o FITDiEs, B T RITHATCTRARHE - &
FRE ORI U R LFIBIRE 500~1,0001x OFEMBEE H1RETIX
BL - TEi. IHIBHEN 74 HITOREROEET
Ante. ThOOXENDOREE 12pF ROWTHER31OL
BHTH5.

14 FATORRIC X T 1apF HHRFE 18~19 % TixiE
—ETHDHFHIE - RS LORERRD 130F XThE
hELBOT, ZThbiUhCBRETINIAMEOTETRIL
&S WRINATIE 5 RETH 5.

ThbDOREE LR Ehd tapd INBERI A DA
EHEMC LB L ZRBO i AR, AKHicolck ¥68
W/m® P TR LT LAV LI T 5. ZoBA, |
Bibich O 130 TiobhbBHAFIAMEROBE T 1,600 1x,
AT T4 AT T 8,600 Ix Ll - DRSNS bl T OHER
MEAHID THILE DAL DT LB ARETHASS.

F1LT, 65 W/m? OBBEAFIISHD 7a0h OFEHEWYT
BB, BRI TR EOEE o T 223 il
DEERENERIN TV HBENSVW LRETYET . b
DETHIECEE, IOKERECKBR T IS OMENEE
FHEL D EELBRS.

3.3 FEHRELARORLRE

SHOBNEHE b b OXFEO Rtk #E Q (keal/m®h) & Y
BB E(lx) & oDBIfRE

b =RERRE
U=RBR
7 =53 FHE(Am/W)

THELES.

EHED KEEL 18 36 m=648m?, KHOEX H=27mnK
BAXEEL, BUEHREERE, XFEIBET 71 X 527
FLR-110H-Wx 2 {TH FA HRBERE (07 BH - VERH
»éﬁ)ﬁm@%AkOLrﬁﬁ?b&éﬁﬁﬁﬁ b D FELEEL
BQX

E=20lxD% & Q =6.02 kcal/m*h
=5001x » =15.05 »
1,000 Ix » =301 »
1,500 1x »~ =452 ”
3,0001x » =903 »
Lt > TEROSRERETTHRE 3,000 1x DH4&
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90.3% 648=68,500 keal/h o X 3 TeFEHICKRE Il L sB. & FLRA0X2 £ _40x2  pr-40x3

500 -
O X 3 CHIRE OB R CIXBIEOH T3 EA X I RENER T e ‘Inm
A>T DR dBBEATN L b b OEERFFTKE (785, __a00- FLR-110H X2 o D H]]]
LtehinTLRROMY - ZEFHHMOBKFRD X 5 Ik X g ﬂm zrez
- TEBARYE SRR UL b, ThbaEd 35 . 300 2 S % 35 ﬁ
TLR Y 5T, BMOAERERO—EE IELRS S TE S § - g—g f’g ;:1 g %
HEDTHD. o 2001~ § ” /‘;SL’T}Z"
SHOFPOHFH tw XL bHA, BEE Y TRETET A | 7 Z
—— Lt i f=3 =
BREL D, ERORAARORMKIC L it > TREFRIHC 10 o |
KELEBLTBLDEEZBRETHS. o
A 108.0 100.0 130.0 126.5
4, BIEKEONRELZOHE BEsT)OBAROLE (%)
: PRI 18% 36 m=648 m? FHM % 27 m i HL_EMRLE 500 Ix
TEHHTRM & L CFORFEORE X UG EOBE &l X 4.1 HmHBFRBEcE 2EETHR

N Fig. 4.1 C ari of economy among office lighting.
T p DB A T - . ig omparison y among office lighting

MBI R LA IR O i & BB R (SN CHRBERF B O R EMBES - b EHEROKEY TV, 3
AT 503 BHTE, RENS/AVEBEOLD) #FE4 LR & v3 A, WRAGRE, BEMRREL CORTFERLGHETE
BTG T4 AT & BT 51 KITD 503 AR LOUTEEBRA Bl Tihdbb, A—REOTCRARHKOBYETE, BHHEA
THEHHHTO DL L HHEAL, PLEFEKPEMBEL LT, 500, 1,000 3 kUt 2,000

4.1 HEFAXREOMSYE L BBARLOLER.

* & o ®H O H m W h oy 4 % T wowm B ¥ 4 Kk
* B o B R FLR-60H-W | FLR-80H-W | FLR-110H-W | FLR-40W FI-40W
7| xaa (W) 40 80 110 40 40
B i (mm) 1,198 1,500 2,368 1,198 1,198
T OE (mm) 38 38 38 38 38
via & (@K P-35-17 P-35-17 P-35-17 P-35-2,7,52 P-35-2,7,52
(ZIEA o (MDA v 7B) (Z®/A+ Y E) (2% ¥ v) (2K € v)
CEPES mAERE | wnExw | mamxe | 2[zFR2 FHEBE
> | BEH(A) | 0.8 0.9 0.8 0.435 0.435
£%5H(4,500°K #e3ts(Im)) 4,150 5,500 8,200 2,800 2,800
3 v 7HE((Im/W) 69.2 68.8 74,5 70.0 70.7
5 v 7# & (h) 7,500 7,500 7,500 7,500 7,500
b 1kt s ol PHEA MEFBTA PeBs BT A PIETH ® B BH A
M BHBAOER FAR-602 FAR-802 FAR-1102 FA-462 FA-462 FA-453
W sy IBATA 2 2 2 2 | 2 3
s | BREHEKRW) 22 33 33 20 16 24
A ) =2 ) 90 90 90 95 96 85
3 v T EIVRERDE(%) 58.5 57.0 64.0 56.0 58.5 58.3
BRI (R) : 1.4 14 1.4 1.4 1.4 1.4
i 27 (1@ - 700 900 1,300 500 500 500
B mpsmpzenet, 77 8,300 10,500 15,200 6,000 5,400 7,900
B gra(re—zz-21@ - - — — 120 120
* 4.2 HHHBBECSY 5 PEBEOER 35 RIAFK O LI
R 18X 36=648m?  EHOMHZ 27 m
¥ .X & o # H I > B A G A4 | BsM®E sy A4 X
e
- 2 % W o B X FLR-60H-W | FLR-80H-W | FLR-110H-W | FLR-40W FL-40W
3 34T R o B R FAR-602 FAR-802 FAR-1102 FAR-462 FA-462 FA-453
) | 4 5 v 7®/TA 2 2 2 2 2 3
? 2RI (T 1,050 947 917 1,150 1,080 1,065
0 ERNE AT 114.5 103.0 100.0 125.5 117.0 116.0
5
SEATEE 2 (F O/ 1x) 920.0 855.0 782.0 1,020.5 993.0 988.0
Bk (%) 1180 109.5 100.0 130.5 127.0 126.5
f 2HEHREE) 2,100 1,894 1,834 2,300 2,160 2,130
000 AERBECD 114.5 103.0 100,0 125.5 117.0 116.0
' EFﬂ“@ﬁﬁ(?P}llx) 927.7 850.8 789.7 1,026.1 1,000.7 986.4
2D 17.5 108.0 100.0 130.0 126.5 125.0
SHBHAGA) 4,200 3,788 3,668 4,600 4.320 4,260
000 ENEACS) 114.5 103.0 100.0 125.5 117.0 116.0
2,
SERNMIA L2 (F/1x) 930.0 850.2 790.0 1,025.0 1,000.0 986.0
B EREGD 117.5 108.0 100.0 130.0 126.5 125.0
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xorhFhoBayAELL

EEEHER L LR FEEORE I0ERELMEL, =0
PREE A 18X 36 m=648m*(§J 197 ) & L, FHOEE 2.7miE
ISR HA oh fF& L oks, BIRBIRIZ 200V,50 60c/s &
L7

FHONBORMIIER (8) ¥R LT, ¥
BOBRIN4. 15X URL. 202 L THD.

4. 1l E7KPER 500 Ix D& oEBEER, e
TR FHENR FHeBUERS IURES LY OBRBRD
HERTHOT

(1) E&HI7 ¢ X7 FLR-110 H-W x 2 T FAMRBASE B 2308 &
BEICHEFTH 5.

(2) ®ic FLR-80H~W x24T, G60FL-W x24T OICE&E
BTh B,

(3) EEER 51 YIT FL-OW 134 555 ANDEHS 7q
FATREEN T T, FL-40WX3 YT, 2/TDIET 5EwFas—t
FLR-40 W X 2 {TH Z IICTHE TV BEEER & 7r o 7.

(4) B 74 ¥I4T FLR-80H-W x 2 4T3 X 18 60 H-W x
2T T80 H 38 XUt 60 H 2 100 96 & L oS A i fy
FL-40 Wx 24T, 34TAM S04 FLR-40 W x 2 {TH D =i 3k
FEERELTWBZ & piboh ot

(9) FRMEE OB TILEBA 5 F4T T FLR—-110H x
247, 80H x24T X160 Hx 2 4T DIECHEAMGIZ 7t » TV 525,
CHhBYEAGY 71 RITRER L B/ kT 5 &, FL-40W

40W 14T 253l 8% FYJB 600~4001x
5.1 REHEEWZBh-L(BHE)
Fig. 5.1 Great Nagoya building,
entrance hall.

B 900 Ix

RIFMAT FL-40X1 T
B 5.4 SHEEEHATIEITT
Fig. 5.4 Mitsubishi Electric Corp, con-
sumer products engineering laboratory
corridor. Tokyo branch design room.

TZ v 2%k DP-22 DX 165 #

5.2 A - GER)
Fig. 5.2 Kobikikan hall.

ESHTI & 4 JE4T 110 W X 2 £THA
T IEE 700 Ix

5.5 M ISR ISR E
Fig. 5.5 Takenaka Engineering office.

5.3 CEME Eu 3BT g
Fig. 5.3 Mitsubishi Electric
Building hall.

HRABL Y T4 by A XRfTEER
5.6 ZZEFIET O - IL_—aki-
Fig. 5.6 Mitsubishi Shoji Building
elevatorhall.

AT FL-40 W % 104

FYRTZ7054 9

600~700 1x

0y b Hlk1,000~800 Ix NOW 14T FB® (TEBL) 550~700 1x 5.9 ZZESRATHRIGTUEN b KF
5.7 ZERITEOMENE 5.8 HHREEHFFESR @ ) @ e ER
Fig. 5.7 Mitsubishi Bank Toranomon Fig. 5.8 Nomura Security Co. Fig. 5.9 Mitsubishi Bank, Nihonbashi
branch. Nishikawa building. branch.
BROIHRTIRAOMIE & BAfRIHES « /M (651) 73



24y a6 K

FrRE (@A)

75 52 254 DP-34Cx3H
5.10 =ZFEBHEMUIERT

Fig. 5.10 Mitsubish Electric Corp.
consumer products engineering la-
boratory managers’ room.

5.11 JrpespfTE¥ESE (B
Fig. 5.11 Hokuriku Bank.

(Toyama)

X 24T4s X 0% 3 4T 01841 FLR-60 H-W x 2 {Tiedegicai{, F
LR-40 H-W2 T D& Ty 10 % LM » cfB & 7R > TV 5.

=4, 1 3 HL L PECEmBES Y 500 Ix, 1,000 Ix 3 J 0¥ 2,000 Ix
& LB G0 LMBRHES L URTBES - OFRRARD X
NENDIE & KBS HE L b D ThD. RURHELEER
B35 2%, KR LBHRANCABE L L Lo kR
Bl ¥k, ThbOBHBROKRLL ELFRTIELA
EEEEATE Z & Aibod 5 T,

5 % % o B HE

HHFOIE LB S0 A OBBHFRIC OV TRBT 5.

E5.1~59 L hbOBHRATHS.

(1) =B§ -t

BRASHLEBICA-Ic s &, ZH - f-v 2 BVLBR
R U Y 5% DBANS VO CRECIIKE ATAeBEE T
L,

BTIhHLLTHLENTHS.

A S53Fwohi- AT 71 HATD FL-40W x FATH O
22 EHATE ¥ 1A VB E D Ao-v-A DERATBO LD
LEBRBARAT TS, Zf hovz RIZAREKDO F9u351+
RN L {{Tlchh 5.

(2) T B

BRATRVET TR RITOEERS. I52FushA- X
T FEBIEHEATY 71 HkTin ¥ ML ER S, BT
HBHEGDTRIF on f, EAB T Isvot BAERAEIRS
AT LETOEST, MEROED THRILVHELZED 435 &
P, EELERBUMRNL 5 I TROBR EEESZEE L.

(3) EEFT - FHRT

b4 RITOMRTY, vh NS, EOLEPEERC I
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57wt B T4 KITT 507 ORAR Fswoa WEERTZ LE
DFER IUEERENEBRCRLTI W
(4) &B=E- -#£2%
—BICTEBADG <, FABI L BAANICIE ) B TH B
ERRDIB I ote. K on HHERT 71 HATH LV
(5) TWEHE - BE - WX - FERE ‘
— RSO TEREONEDS Y, Ritikmm T 71
KATO Oh M, 20 T EnBaREa Ebh TRl &
fo, BEHMEE TN Y FHFROERSACOB ML H 5.

6. & F T

AL, FHHEEOBELOME & BBEFOESTHES WD
DOF LV BEEE—ERE L LD THGTA L OBEE, 711
RATOREBEOTIETHR, BHEFK N TRTES. FL
WHIRDO RIS & Bl b BRI EST E DI RBITRMHE X b
IS EBRERTPLHDTHS.
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Planning of Electric Power Distribution for Elevators and Escalators

Nagoya Works Takeshi KANENO

Elevators and escalators are now indispensable to modern buildings. Without them efficiency of living in or working there

is very poor. Consequently to operate them with a good performance, planning of electric power distribution is not less

important than their excellent characteristics. How to select the transformer capacity, the feeder size, the capacity of generator

for emergency use and the like come to the front. For instance the transformer capacity shall be such that the apparatus is

capable of delivering 1.5~1.7 times as much current as that flows during the machines operates upward with full load. This

article discusses many other points likewise in order to expect successful operation of the elevators and the escalators.

L £ x » &

Bof R 2 BEHERA ORI & fio eu Ba -6 XD,
AEFIDbBHAOZ L, MARHCE TS, FERBIIZ
LAY ILR-2 FTiE I2hL~-3 DRE IR, IL-2 - I2hL-
A VS ETERLIL) 5 i ¥ AR —RHREFOFIET =
ATETNS,

—fT ey OB NTAR IUBEARRISEREERC XY
BRECHGZH, AFRDERMC X yITROBEC T CEH
Wb RS, I I G EFREERMN X D BERNOFRC O
T OFRITD T, BREERML D 1u--3 T a0y
—2 WREZE R T Cool ) AEEHEC DWW THEEL, tu
BRFMOTHE - BL - RTFESOHxDZBETHTD. BR
R AR NI RV T, EREAEER X Y AR
ORI L LTHA TV E o,

2. BB xELZ0BEELTH

2.1 FEAE
PYREOEEREROATSE 3kV ZH3IBATHD, B
AR OZAEVEE « EO LR IERERE o255, &
HREELLTO 1u3-3 * 1202 OBHHERE L T, —fF
50 cfs WX TVE=48 200 V F4zix 400V, 600c/s HXK Ci=4
210V ¥7213420 V & L THERENOBBE £ T X Z ATV 5.
IuR-4 ¢ IAhL—-2 KR T5HEEETIREAEX DI WEE
FIALPEEOB A 200V RTH I L2M ks, FA-+ -
REYe & CREAYA—RERTHRETIHENE L, ok
SILBAVE 400V FEHEET S, LLIOBE 200V RviEf
T5L, CLBERELD 1L--2 FiX 120L-2 BRE T CO
BEROKEIL 400V ROBED2(E LD, BLOTT
LEFUEOETIFFIE LD, Ll Cy BEEEOEEIZH
BRIEECAIE IR D ONR—BTEEND, 2EORFELT
DEEOL, WEAEXYRETRETHH LIS ETThiw,
2.2 EEROTEELH
v BRECHTHEEER L —EBFEEhb &
NEELVY, REMEL L CEREEMIARTHTHS. IHER
WEEBTRAE604 X iug, EEEFECHL TET 4/100 L
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Automatic Process Control of Air Conditioners for Buildings

Head Office  Reijiro SANO « Sosho ABE

A building boom is notable everywhere now, bringing a big demand on electric equipment that go together with new

buildings. Air conditioners are one of the items indispensable in modern life; the Company is now busy to fill many orders

on the automatic control of these air conditioners is the matter calling for attention of engineers who are designing these

installations. It mainly involves the following points.
1. Dependable start and stop of the apparatus.

Safe operation by means of protective devices.

oo w1

Control of air conditioning.

Fault indication and alarming device of the apparatus.

Measurement and recording apparatus at a control supervisory panel.
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Hlumination of a Drop Curtain in the Misonoza Theater, Nagoya City

—Illumination Effects by Black Light—

Head Office Fujio KOBOR]

Black light is a light sources giving out only ultra-violet rays but not visible rays, being used as a special lamp for discern-

ing various kinds of materials and also for special illumination to make fluorescent pigments luminant in the dark. This light is

still on the threshold of diffusion. When the Misonoza theater was opened in last September, a spectacular attempt was made

with this black light. The drop curtain was painted with various fluorescent pigments, to which black light is projected to make

designs thus painted become luminant to give very wonderful illuminating effect. The drop curtain is so large as 7.6 x24.0

meters. It is a very rare example of employing fluorescent pigments and black light for such a large object. This light is also

applicable to wall paintings and others.
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Fig. 5.3 (b) Installations of black light fixtures in second spot light room.
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Open-Type Turbo-Refrigerator Motors
Mamoru ETO
Kiyoshi SAKD

Nagasaki Works

Nagoya Works

Construction of hotels and office buildings are vigorously going on nowadays. Marked trend is the provision of air

conditioning of buildings, which is considered indispensable to cope with modern living. This trend has aroused increasing

demand of turbo refrigerators in moderate capacities and induction motors for driving them. Of the turbo-refrigerator those

used for the capacities above 200 refrigerating tons are of an open type. Herein are given descriptions on special matters called

for with the open type turbo generator driving motors together with standard specification and constructional features of them.

Particularly the construction applied to 90~200kW motors are a new development with a number of features.
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Fig. 6.2 View of type MSB-H motor.
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Fig. 6.6 Cross section of type MSE-G motor.
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Rectiformer

—The New Rectifier Transformer Integral Construction—

Gai KOBAYASH]I - Keiji TSURUTA

Itami Works

Conventional large rectifier stations have been designed with switchgear, transformers and rectifiers installed individually

in large buildings with expensive wiring work. However, silicon rectifiers have made a great stride and their excellent

characteristics and flexibility have brought a new era to power conversion equipment. “Rectiformer” is a merger of a rectifier

and a transformer, built into a single self-contained unit. The new approach to rationalized installation provides the customers

with numerous advantages. A 2,200 kW rectiformer, built in 1963 as the first unit in this country for practical service, has

been operating with success. This article gives a brief description of this new device covering the construction, comparison

with other systems and many novel features.
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Fig. 1.1 Rectiformer operating at a chemical plant.
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A Blade Antenna for Common Use in Trolley Wire
Voltage Detectors and Yard Radiotelephone Equipments

Kamakura Works Itami factory

Itami Works

Research Laboratory

Tadamitsu KURODA - Hajime KUBOTA
Sakae NAGAOKA
Takashi KITSUREGAWA - Yoshihiro TAKEICHI

An antenna provided on the New Tok

aido Trunk Line of the Japanese National Railways is in common use for detecting

trolley wire voltage of 25kV AC as a static antenna and for radio communicaton in the yard as transmitting and receiving

antenna of VHF radio telephone equipment.
with a horizontal bar.
wind pressure indispensable to the train.
the trolley wire voltage and variation of its height ;
characteristics for the all band width of 150 Mc band.

Its construction is a vertical plane board with height of about A/6 combinded
This assembly is housed in a radome and possesses enough strength to withstand impact, vibration and
A trolley wire voltage detecting device operates positively against the fluctation of

the VHF antenna has good impedance characteristics and directive
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Fig 2.1 Tllustration of an operation principle of
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T/o

T,o

T:o

xRl qot—duz 8 LURERH 5+ £0 b 0042 (ut-4y
2 b d fuE—Fur THh, Zhid EREER JOHIROTE
RIBCLLTEES. 2 FIW Z, rhTh BREikrE
ERERHH 1 3 X O EREAB MR AR 2 L2 h b O T
bR f(uf-dur TH-T,

Zy=37Z, tan 2 1:)%‘ }

Zym= — jZyy cot 211:'/{2

TEbHEIND, ZITZy BIU Zp RENENEERKH LR
X O 2 OIS (oB—FuR, L B IV Lt ThEERBIEL
BLOHZORE, M XU A bi{"ch’c‘hff:%ﬁ%# 13X
# 2 ONWEFTEBROBERTH 5.

4 Ocfs BBITHPBSHERTZERT s TRbL, EREAEINC
KT A EKABERLRT 1 TR,

Z15=0, } ............................ L(2.2)
Zoy=—jco

THDBDELT, BEEREORI Y
L Z%‘T‘,
l /\2’- ............................. (2 3)
2 —*’a"

L s X i Thiiro AR s T
Zir=jeo, } .............................. (2. 4)
Zop=0

102 (680) *SRAB/ERTFIITS *HEFHUERT SchRIFERT (L) oo hRIFER ZZEEHEER - Vol. 38 - No. 4 - 1964




gy

o

@g} o,
|

ik, L2, T Z, oFHIc 0 ¢/s XU (2.3) OBk
FRCTERBREOBES HELEE, 0 osOBEERED
TEMTR To-TY KBbh, ERARHOEEILOE ¥MTF
# To-To WHbhd, Fh&HTFHCEDL S It fut—5uz %
DIEVTh, BWICMOMT RS Bl 1oP—duz {f0HE
EHREFS. TiehbbBER L ERANER LTV IEY
<. HERSWTIBER Ock ERARNE 0BArRD
WORARAAS, 60c/s D X 5 IEVGEER & EREARNE OBS
KOWTHREALXRAUBRIAEORDZ LITBELATHS.
TEBE2 LimR\ T, HEREERBEER L s
BLLHOGEHERE L U THERER 2 AT & s7ch, Zhaeil
KOBBTEZHEL 5B LIS EThil. FEEmRd
SORE L IS TLD Ap/d WBESELLL, Lxag/d &L
TERBBERCKT 2. 10E—4u2 BARBLETHZLATE S,
LlED X 5 R L THEAUREHRAYE 7057 28 5R 501
THLHA, LR rurt OHFERS b LITENESLL BT
L ORIRT, MEFURKTESLHT D LENS ZB AW,
FDOIBHITRI ZERBE 7ot ELTOBSHEDET, +
I LAERBERD OB, HERERS OB Rz—v O £

3, fvB-dv DEBBFHEDS LI L 2P ieFiudi oy,

ED—HEER LI ONE2.3TH 5. FAUERMREBHE S ORS
E A BROAFGD IR TBI LI X T, Tk b kTRl
e ORIC joo O fob-doz HEIATHI LHTE, Ll
ROETZE < &2 TE S,

BEBERTERIIEE S

/ BRIl

ElebER4R8E §3

R

[Eleiass 4285 41

Ea R AR IS $2

AR (EwER)

477/1//”/////‘ rlll r”” 1
BEEmG EmEA At

B 2.3 RPEEATMGEFLREHR B 7057 KRR
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R L DML, ZOTERERTD L, BMADKLVEADE
SEHE S50 FOBTFBHE r. i3, £ 6.25) XD

ko= (eng)~loy, e e (7.8)

REL on  MAFAD 54+ BUR [F (6.46)]

THEALRD. F7. 118 & (6.46) #HTRDY e o1y %
RLTW2. 14y OBBIEY, vm & LTE (6.44) D 7p[z (g
fme)Ty] OWBEFCHIIRES. BAE 14y DBE, Th

nmm 3% 5§

BETBHED 1360 BETHS.

¥, ~BOFELEHE Ssiv TR, HHEOHEIEZBD
T, TOBHMETOWTH—INCBRT TS el
W D EECERRL, R (7.6) D vy TRERIT & ORMEEZE
DRAWH L E2 BBRTHBHMN, ZIITEREE 2T~k o
ABDECHEHL S L. ®7.21k, FE Sz PLBFHE
F 1ty OBEHEA~D BEEE ve=rE #RLILDOTH5.
KL, RO BB v i3 Eln Licdis TEp [p:
HRTREDGEA 52 B e+ 23¥Cth50T, AT
it Elp OBEELTD vg ¥RLTH5.

FRCEsT D 14y OBE Ep ONIWE AT, elh
g W Elp WHIL T2, Ep 355 BELLEAREL
3& vy RULAVEPHHL, Lichi->T p it Elp icfEl
RICER TR %. Elp NRELRBE, 14y RHEHK
OffiZE ¥ TOMK, BRI ZMEDKD, »irhirKEI0E
FHRAOERD 1i:0f BB, SHIEERC X - TEERFT
BGETID 1af KWBIRERD. LT DBED 14y @
METFEHE & VEROBRL 3.

1o ATHEHEDO T LieF OBER) T30E A —EOLES
TR, 2D 13F PR BBHTES L CERN LB TS
1A LSRR ADLRETHIERID, vy EVED &
DHGBHREHPTE S, VOUMLEEOHESIZOX 5 i
Hicd 0T, o b 2 EREFIESRCELETS 2 dhr
14y BB &R, BEEF»S 14y ~0 130f DR
ERICEI B0 14y D @ LicdisT 1AoDEEHEDD A
FELRIL, £ DR 4y BEHEETT 5. BHOER [3. 3 &)
2 M (4 [cluster ion. 14y WL ONDFFHRAELLD
D] DERL, EPBHECETE2LbT. KB,
KEMBEEOBETIL, 11o—BFHOKIBEELE I AN
FHiEis bz,

i, 7.2 0BTFOHA, BOWEROFERTIE v BVED
CHEALTWS, EFIEREVNEIVOTHGVEROT T BE
MEESRPIEDRELLBOT, LOBMEIMCVERO TS
5 iy OXh LR VEp R BTHZ Ll s, Ll
Ep paBELEE 3L, BETHORTHENE ED 1
F ERFOLON IR, B L OFMEREERTLE X5
TeBDT, v BVEp AT HHABRERSADITTREL S ik
3.

AL ¢+ BREREYS—E ETHE, IR X ARTEH T HELE
1 7y (Dn) 138K Dpyon Lied. 2 FRANKTEEE » © 5
o EXNSHB L EFRIIT L Denfox) THEbEh5, IKRIE
BED a0 BExa{THRK, £0 a9 BEREHL THF2N
TOLBETHS.

BRRAFRD 4y Ton VET ORI, WA v &
—EBETHITRK (6.22) 25, BEFDTHLT 0%/ Gr) LRE,
v BEERHEOTETY Ff i TIV], BRIEMS
OF R L TRED {1+ (wpfrn)*}H EL LD, wpfrm>1 D &
&, BEIWMEOKRE (op/rm) ™2 ETiedob (vm/gB) 2 {E L 1
DI LBUREMNTL I LR - THA L EAFTROIKREEL
P TEBRTTHD. Zhil, BRACY - TBEE s

I
I547 (20 3)—35i2 ADEMOERNELR— - M4 - FHIE - i

(697) 119

Eﬁ F__E [T



(T

F_:E T

% 7.1 p=1mmHg i %24 110 ORERHE

s B IERRS Dy (cm?/sec)
il gs',%'ﬁ%hfﬂﬂiﬁ#% A4 4 v oRRFK]

. i
E w | DeleEm | D@l |
i He | 98 j 110 ‘
; 02 2 2r . 32
| N2 ! 23 i 31
: B ! 2 ; 33
i CO: ; 18 . 20

i #EALZ® X5 ETABRMEWRRC L > TUL, 2 Lik0Z
5D IVEERTH-T, EROCSTOZ LRDHIBEERDLI
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L EMRT 5 TR E, IREOBRFICHANET D LRSRTH
Xh3. cofE LTk, Lehnert 7 ¥ O T, HBEFOWS
M REENIEE TR R WA, J542 O sty WAERE
Bl rheth ) BFREESARNIh T3, ZOBRTD
Wik Kadomotsev Hic X h HRMBRBIEL LR TN DA,
F OO BEIEEBERT OV TIERIC S ¥ REIERC 029 T
Wigys, @0

BRI\ A OISEIRBRA T OEh «*/(Brm) ERL
ThHb. ABOR rm=ine EHAVS L, KEEREL % Tebb
B L T o FORMERTEEE L > TELEOREL, »
ThbbrOER L BRTHRHOTE LR TEL 2 EPIC
HAT B & hbnnd. HREE Ssiv Tk 1du &hlERTO
BEZT LA ERVA, ZOHEO 11y KEERE D EEH
ExFR7. 1 CFELTEV.

BFOIBRIC 2V TOE I Tebh Tt J542 #
TIRET L 14y LIXFAEREREC X - TIBRL T b, &
FREGOEHFEEYIECL CLERE EAERCH S, Tkl
Bug D, 135K (6.18) @R L X 51T Dyptet Do/ (pe+ 1) 1T
gL\, He $2 TOEHic X3, 2 ESA 2 # 2~13mmHg
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7.3 HRICLDIPFORSE, HE
EREM - BRYAMINL Ssi O TOBHENL, &
LTEFR LT Tlbhs, 11y X H5BEHOMERL, (1o
HE) TAuF HTn L b 100eV BED Rt 5 TR, 12EA
CHIEC i bREBEEO/NRREE X5 (M3.9] TEHED
RELBROETHZ LD\ I5ie OF%, UAEARERE
FEVELENDEIC 140 25, 100eV L5 k5 i k& IeER)
TiE IR ATERIEHLDTNEL, LIEA-T 11y REIDE
BRI mETE B,
I5A7 bR BEFRVBRMNBHELECT R D EREROBT
1 @bt h OB « %iEE Townsend DF 1 EEMAK &5,
T X > TEL, FhRkactBRcEEToMD, BFRMN
B X d #REUECEORIL expla’d) fFT. o RETOHR
B& e BRI TE, Tihbd Sz BN p TS K7.3
3 xde A2 PICRTD &p & Elp OBBELTRL LD
TH 5. Ep 11 (BR) < CPEEETE), ThbbHER T E
ZEHROMEE COMCER» LS THEE taf RVLE
TR HHT 3. TRTOMEOHSRL iz EThMATH L LD
2, FROEBBOBEBETLHD(3FE. LiedoT, « & E
2 p OBFETHID G, p & Ep OFFELT J350 TR
L7 3 AR A ie— RS DRFELEVL5. BFRLS
& A2 HTFOREOMRES (3. 8] w2 10 ~ 100eV DE-F
ERD 120E DL T ATEAN DTN, THERGLTR7.30
p HRLETO 1 HETESH D OB truf 2 LEEofEE
RERURARDEZATRKEL ST B. '
HTS, WG, BRH - Jsie EENEL LT, FE
BT, T ORER md BSAE L, BRALLT
YRTFHEEOMLVEIEE X - CEEE, B, HEiiEss.
BFRICEOED IEED (4 8 XUHERF»HRD,
FROEDBEENRTRCA—E T TH5HXHER Jsie O #
SPERRABIC 35\ B BVERE DR Eggert-Saha OX
3
Ei’f:z(%_ﬁhm_;k_ : .2{73 ........................... (7.9)
Pt ne ng, ny: BITEE
zi, Zy ¢ BRTOREETORBRILL A O KB
#
vy : v {LEE
TE2bhD., L CBETERTFHET CHHBETIL,

oo ——Eﬂl
2= (2pt1)e BT o (7.10)
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ChE% LRD, TIR Jn ik m FEREC ST 5 BTFOLEME
WECETARTER TS V., En BEERBO 130§ Brd R
BELTRELR » FHERED 120057 BATHD.

Fiz, m FFRRE ST HHTEE nn KA TELLNR .

—Em :
7‘m=&&;’ﬂ"ﬂz .......................... (7.11)
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TREL 24 zp 2zap 0 BTFELECMT 5REER

Isg @ AB 5F OB £—xot

OAB * ” y‘j‘ﬁ‘ﬁ

v4aB ¢ ” iﬁ@]ﬁ

Ep : fREE TauF
THiLbhs,
B7.431%5FED Ny 82 8L A #R dhicis\ T, ZhE,
REHVEDL S HERL TP R RLAESDOTHS. FE

o RO LIEFLLD LRI Eh L D EMTIE S542 kT D50

7.5 3AMERO S EBHOES LIRE L OBIRE R LA b DT,

w7 @5 5 EE mmmmm
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X 7.6 A6 55iv TR ABETFEEE o

B ENIHRE LBEOBF2HE T, MULRIFELEETFYILY

EBNICRIBO 14y LB ERFL, 3BFELD LI
FT <509 LA LAt 3 ARV L ZME T OBF LA L Tusinusik
O q4y LD LR TIERHETHD.

BFHE : Jsio & T, BTHARNESELMichlgT
EAETOEMBEOBEF 1 flblch DFIEME a 13, %0« - Fk
PHRTOEEL - TEDES p ©EMT5. R7.613,
BEFAEOEZ Y RTWEE Sz o, ap ¥ Elp OBIK
ELTRLESDTHS. 3 1Ly RLi X 5 A EHERD
REVWOIEEEOETTH 0D, B7.6 TL ZHIHIEL T
B Elp DEZBHE alp DBRHHbbhS.

BRE : 3.7HTR<EESRE « 2AVIE S5
TOBFBA L DR FHEROBE R R EbIRD D Z LNTE S,
Lichis T 2T o Bl bRz,

8 N o EH

F54° KRBT 2 WDOFHEIRME L D DX, BEER Ssiv D
HALRDOEE, 7-7 BRREOBSEHNDOBELETH 5. W
EBEOBE, BELIRL ST, J54° KXELBHREEL, L
MHEER 2 OB ICHEND F 5T B I h B i
WICRBTHL RS LN Z EAEEE SR, LittisT, =
DL ADOMEEL T 5% Tah-<7= k 5 7r MHD gt
BALLT . ZOBTILTCOMEREY EFTHL TR
5.

8.1 BERI/Sx<oFlLiAnofRdoan

K (5.29) AU ADH DD HOFEE R TR TH 5 b, I3
2 R—RICERNPE [Q=0] L2 LTh Ivhb, Toi
FERBEEWTIROWH

Frp=F X By reseerveesseninasionniiinnninn, 8.1)
Lied, I5i0 BELEHTFEGICRBTHUAD LR TV B
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TS XIHE

PR @ 5 o B inb X 5 ek i B3 Ch 5. BED
FARER, J5i2 ONFICELITh 30T, LRDENFMT
it pep<0 755, KB DX, BHEUADEAEERLL
BHINLERS FxB i B oFrd Lnie, BETREBS
D 35i2 TTLHRPHERMELR LRV EL, ToE x{,
H EDEBR BT L RADITKRORK

X5 TfTishbilsd. ZOBA, otuv BEA1D B-pp=0,
J-rp=0LkicBnb, DX MHD {7 U ADDERIT
BT IHRLBNDL L b I5ie OSEECE) TELR
Hiulis b,

MHD {975 URADEMDO— DD MBI H & LT, HBETE
D RESh: oy HBILOWTERL X5 K8 1 xR
T X5 nAEEMLCRNT, T SsA BINEE J, » z K5
Lasfreinnbd o &L, AS»LEMT 2RF b0 & Th
¥, J5i° ORSNCTEBA B 1% 0 BT L EIR», X

TOWEEL 0 XUz HRAC—~FTH5 LT 5 K (8.2) X (5.

27)
8p/87‘= —szﬁ ...................................... (8. 3)
Eo:""l{z=0 .......................................... (8.4)
L0
Eo"_ene or =0 (8.5)

7etE L Eo Eor : A0S J512 RAIMTHERD 2 r K
& —7 Maxlwzll DBRUFTBEINDEI & BRDOBFR
75;(ng) o PPN (8.6)
AELhB. KRG HKETHALER » INTFHEECRED
BIRCH B, T ZTIREBOIDE J5iv ROV S LT
BTC—ETH5BERETD. DL 5 HEDTTIIE (8.4) 1%

BED Ohm DERIE e A BRI, K (8.6) OBMAK LD
z{(/.co/Z)rjz : 0<r<R,
" uof2) (RYfrYje : Ro<r
PBBRB. Licdis TR (8.3) 15 F5i7 RO [r=0] &

B BER po L LTROEDS

P=Po._%)~jz2r2 PRy s (8.8)
RELRB, felEL r=Ry T p=0TH 50 bhULEEL
Po= (n¢+ng)kT=%j22Roz ....................... (8.9)

THExZbhb.

3542 DL RADHRITILZ DM LEE AL DOHIREI R
Tv3, B8 213 E0RLELDOYRELESDTLE,LIET
(a) 8 Box [BAVILEE Cos] ., (b) =5~ #, (c) brJ B%x
RLTHAB. ()X () O—FEHLIELLNDNBESBRA
(multi-pole) L MER D LD THB. () X hieh~t Pos K
B IHACEY: HEI B\ W T L B ORI Lo E L&
ZbhBd. 1oL (a) Tk e FAOERAXFEL e ulicbix

122 (700)

(b)

SR 1
o

MR

(d)

(a) BEEvF [devF], (b)) 37~
) #=x7®, (1) SERAE

8.2 HEE JS5i> DHMURADESOH

WD T 2 HEORA L REHFNCIEEL T & L ABETH B.

ERRAHT Cur ® (@) D 0 oy DEMIE WL 2 8f
FATERCREGEA Y E L1oh, SOHFREYEED 3522 5
CRDIERT 5 DRIMOMIE L 5 THh L 5 [ME [end
problem] ®fEH LTI cbiows. 8 Fus OBAILLERD
BAOBWALHEL L TH»D Isdo D@helid T5hH%T
Tshb (b) O 25- RFEED ¥ ¥ EGARA L L TRV 5 HE
PRI TV B4, BEHPRPFEHOREW © X 5 HBE
 F—Fv RELMDE I542 78 Bux 2T 5 HRL 5 5.
F—1v REBEE X R UROMERBIETS LV FRTED €
vF BETIBACEHAINTNS, (¢) Dnr3#ERL b)) ©
25— HE LR, WMOWMSORBEIE - THB T LA I54
2 WhOFIEEED. Ll (¢) IsWwTik pad #, (b
BT 25— HORTHRTR D J5i2 W LHERTOHEN
YHET B LR EANCAEEETH 5.

eds, BAURADHRIL E 8. 2 At d R OnDTR
PH 5B, =Ty REETCEATAHRE LT E 24 Stellara-
tor, Heliotron 7¢ ¥ OB KX 2D HTH 5.

8.2 HEE7/SX=0 MHD HREDERID~1, ¢

BT o BOMUADEMIEIZHLDTALETHDHZ &
IERATE X CERCTABEL M i, FURDEAIR
FETHH L5 Ok, FORMII T Sh D T

(& (8.2) R d i I52 [EN L BRIOFE] i T20%
firte & 2 vE dE(r)exp (imb+ikz+ivt) [m=12,--- 1, 5%tk
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8.3 HT Loy BERRTS

MHD gR&ZEt0f
&, ROE 120 OB AW RAKITDB LI RBENBH D 5
HTERVIDOTHD W HE CuF BEMTORKEROHY
FRE, L EE8.30 (a) (b) (¢) DX 5T inEL b
5. (a) T, J549 »7 EVTXOMENINEL B E, £D
fARTTWL By Licdio T J54v EBTHERIT 7. Bs H ¥+
FTHLLD I54° O oL BETETERTS. b)) R
THRAKK, J542 RO L3 KxvVBHE, 200 ODARMTIE
AP IR s T DL S IeNRERTETETREL L5 & T
ZDTH5. (@) BIV ) Z ERDOERLOR I ENTERER
m=0, m=1 DPFTHAYB L TED, (c) X m MRhizhRE\,
(@) % v-to HPAREEN (sausage instability), (b) % #u5 7R
ZEME (kind instability) LmE&EHS, (a)~(e) 7p ¥ v —fRIT +o
o FREHEBHTHZ 55, T REMB 3L z HAK
B J. WL TWD 354> DA, B & FILRRE B,
HmEhTw386, ZONMKESR B LBRORET S HCR
5t By EXERINTStoRBERMNTESB D, j: Lk 5T By
PHDHEA (Kruscal ¥7:i% Shafranov OER) #oT&, &
HEML TD I529 PEALAL Evs O sty ROEHE
BT, ZOXEREEREDS IREHED Fuo REEHOFI
ANBTENTELS.

¥ 8. 413, THRPALREY (interchange instability) &
XN B ORREEDORBF AR LIS D ThHD, KD afw
T Apa BREmz, TOBRETS Sz MR B, X -T 3
S5Av OEM (0 Cog) 21705386, Isie AR LRELT,
RECHIRE T T a5z BTEBIL2HB. Thi a5
Y HALEM (flute instability) SISz L 355, it 3
537 PIERD 537 R EUMATE, AREEEMOMNEL %
LA E L E0 LD zaf Bk AW 2RERIUTR
BT 5. '

1o DOMEHE U ADEN ORELEOERIL, FFRKEL
OEAB(LINIFEERE S Fh &b, Thd THETEHEAEY
BREETH, Zod, BR B, 35XV By it khivic Ss549
Hﬁtcggbr B. Suydeim Z:%ﬁ_tﬁﬁuﬁab%ﬁ@%%%#‘“’

ﬁ‘(gé)"'_i‘(zz'%_:) S0 e e (8.10)
7L by=By/(rB;)
TEAZLND. FURDEMTIRES a9 & opfor 1A, Lis
Do TEARBWTEDE 2T RS REOMHEY & bR bn
ZERILD.
Stellarator LMHITH BEBCIRA I M sty RO b2 5 BB

MWV, TR BF BRI 200 O8N [magnetic shear]

(

8.4 6ty3 WEBIRF
5B ARER:

i 3% 5

DEIE dbyfer XIER L S5iv OEE(ICERT 5 &
DENZ D, Ll Isie BNERIKEILDIEY,
EF a5 ROEREIAE B0, K (8.10) i
o PR T il b N F L Do A

EIBDERND, J5i0 R E UL UBRIEL., 3
522 KR LT by (MDOHEln 5 TRIE, FORA
AP TNREECE L TIEETHB S L2 5.
2N peR L OBBOBBISY L —BITH T, B

HROMB LY TOLE I s TEHLIL DM by Dff

Rl oTWIUE JsAo BEEE Eh3,
BD oy WETIEED Fuo TEEEIMEBZ b2\, &
DY Db ZELR B: A 5 A, &BENESORA
REDATIRBLR TV AREORFITF LTV 2 I\, 25— ¢
DREB T, 25729 WALTEELZHlcd Ssiv Mty
FLEWIFEDTIHR TV 3R, B Ssiv i - Tl
TEHETH D LT 2l Pty HESCIERIA U RS ERLA
ZEIINT % Stellarator 72X DHRTH, S5i2 OMBDIBIC
FOWITERE Kruscal RFELL EDERE T & TLRER S
.

h2T3 MRALHBREFIIRRD 3542 /LT ty & i »
THD, TOEWAOHEID I5i2 HLEERDICH - TEL S
WRTHDT, J5io BEWD EMLITIFELWEMTH D L&
2 Bbhn49 Toffe ik s5- WA L SBHA L 2 BRERTH
MUISEE, S5iv OEURADIRBAC R /5 & L2 EMT
B LT, 9 3 Bb54 123 R ZEBBRIIL b3 4B
BHBIE, oMy HKIEHE, AHEC BRE KT L3rmiT
EET2ARATHDDHBERRACT Ll h i kX X0BREY
BREETHZEREDIRAEDD. Lrl, (hoBHURADHE
DAREEOBEIFECEHETH B LAbMBT ool &
EZELEDLE, ThHOMREA O RIHF B b AT
KEWV. ThHORR, & REBEURCHTI, FORAD
ZERIBEE(EAZEL { KEWicd, ThOHEHiZr MEHD SEX
FHTILDD T LITIREN S 5.

BEIZ, J5iv OARLERT RO X 5 7x MHD 9 e ReesE
HRFCBRORE EREHL TRy, ERoREERNES
RizdDOTHD, BERERSLHEEOTVEE Jsi R\t
ST THET 2D THBORNL, BRENTEEE,
Tizhb J5iv NOHRTFHESLERBO 15¢% NEROE s
DED LA BLEDOEENE LTERL TP L X 5 BBRD d D,
J5i7 OBKEHEEIERA TRV LICERT 2 BEETREE
B (resistive instability), 7o 243 7. 2 & IB OB Ch 7
Lehnelt oRBCHIWicFh, T ENEETS.

THhLOBBEREERSE 0 0EM LR Ak EFEINE
R3hicd0Th-T, BRIEHRD IR LDOTRTRERE,
ERHICER L&\ 5 BERCIEL TWieb2d, vk s
N OTENEEP LT 5+ /R OB L WRE S 7o
DTHH5 T EuELI.

9. T FxIXoT#
I53° DHHRER E 2H b, FIEE F OBEKIE
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RTEE, FOECE BB BN AR B ) OBKHAT
3 J-E ThB HBWT I5iv B LEECKTAER 2%
M E i TEHLENBLE, BOMIRIHILIDOANITIE
THBEVWIIIRERLTY IV, Fi, Isio BERARE
C X DRBESRGEE V T T, TOMMERBD
Tz biioEE s ik RV ThB.

Ss5A E L BRI RLD 1208 1, WAWAREHOME
FiofFbh, BRITITALNHDET 3512 hbITFTP L.
ZOETE, ZOX3k 1auf BROEREE, ruf Tl
HTBEEE LT 7—0 OEROMEROWTHRNES.

9.1 THxAFELXOHE

EHEOER 3542 O 1 BOEMAD L LT, KB I3
A7 BOMTR IS ) OFREHER Py KLU 22 HHER P DO
BSHAN iE CiT5E6% K9 1 KRLTHA.

Thinbdbmnd XK, ERETI, AJ iE OXKITEER
4 P, OB TEBLR TP L. felil, ZOBHAKE, JSs5i2HD
FIENTOIRRC Y » CBERIEF L L CHRERTAZ L L »
THETHEETHD. Tob ZIEKBETFIL104eV 252 R T
i A4y &b, Z0 {4y FBETOBEMSESOEI 104eV
ok 1 FEREOETORER v 1G4« 1eVEE
W ERNTERELX DL, RO 104eV RFERREWREER
ThHEWZD, 7.1 H Tl X5 iERRT 2 Ep K
KRBT 255, EQECIRINC X 2BEEAN Lo X 523
L&A DTHS.

A2 EME kB eoh, BEITED, o6 »o B P
ML TL B, BLIZT) 2o fHEE X, BERTHBD
52 5t [excitation radiation. UEEHE 72 HEMER] X 2K
2L, MOBARITE QIERIIRH 2537TA © 50 FHc X 3
POREFERLTH B, HInbbhnd I 5O~ 235t
BT X ABENTCLANORTREREZ XD B.

ELRREAE D E, 2o8HR b, AJDEUL, T
547 CEEL TS Tocibhil b, 20 X5
TeNED 5 E i B - T 3542 &R S5k DRBICES
. Ik, BREHORETIEMABEIC I VETEE (&
DFDOIITESE 2oty L7nB] SHESEHEENS.

BER I35 KRIHHEKOME @~ EROER I35
A2 DHBELIELLERSD. TR, BE >0 ST ORNE

80 ] x
\—Py/iE (i=3A)
60—

\ 2
\\ P, /IE

40 A
\\ /7 ?
20 \ e
Y

10'  10° 10°* 10" 1 10
KEESE P (mmHg)

9.1 7KéE JIsAe kD FEEHK P, I8 2537 A
CoWTD 27 FHEAK Pr OBEAN EwxiT5EE
[72L Pw RERZE N2 mm oXBEIcEY 5 Klarfeld DRIE, Pr i
ME 18 mm DHMEFICEH TS Rossler LbOWRBICL 3]

Py/iE, P, /iE (%)

124 (702)

FO 13uF BB TETEH0THEND, BT L E
ST IR E L BRICROFEFH, To& ZEREDNLEKRRED 1
Au EEE 20 HERECK. B, KBEEVWLEKE Isi°
CHELBE, ZThHRETFECRIESS2BTHRBIRY,
[®7.5] ChUEDOBETIRIZEAEHE 20 HEHEIRXS
Cigd, &0k 5 eERRE TR 20 $hieflho T, FERE
FHRRAPT sty RPUELR & BETS y10t000 4
HBERFOPEIMBOBEOFEN T b S hb ks T
SHlE) o8 X3 TH Bremsstrahlung LBk 3] 2 R&EL o
B, TREL $q1otovoo HHE, —BREREHID R T 354
2 T, BRREhLFicd Jsie e dw. il >o
FIEE LT, 14y CLVHELERABETO 130 BHOET
Ha. ZODHEER 587 FOBTRE Te & 140 BEX
DHHBEEB RO LTFHIATWE. #ER I35 ©F
WCHM GRS D S HIE) oo H 10 ORNFRIBD OfF

wp L .
p = 3i2aemmne  [8ET,

A 48ued3Cm AN Tm,
=48 % 10~ 2y, (10-3k T, [e) V[ Wm3] - o- - 9.1)

7L Z: {1y OBFB N 140 O& &, Z=N]
1073 T e : keV ThHbbLILBTRE
ng, et Ay, BTFOEE
THEzbh3. 52 BE (xn=n) H10m® Tho L 5 7
FKE 5512 BRWTUL wsiE, T.=10¥K [0.085keV] D & &
W 0.15 MW/m3, T,=10"K D& Z2ic 48 MW/md L\ 35Z ¥
TARERECETS. BHAERER, J5i NOBMERIEEL
2O wp ZTHRERD X S I\ - TOLREEL 5.

HER J5X2 O 1auf FEOMBECK L T, 3542 #OR
it 14y REXREEYE2 500 M7 5 RLEL SCEY
17y HEERRBTOROFEFHTTIL D, LessT,
EKFE I5i7 F—EROEVFH#iy O, Al b sHE,
10K BEOBERICE - ThAMY (4o LED) DBIE 5o 4
EKE 14y LE L BHE v okl LK1 FREOXR
WERED. IRTOMOBEGARMY 11y BRI Z p3FE
AREWe, RO D bdbhd X 5red LEHD Of
T 20 FHIEKFE 14y OFRI D BB KEN. Z0XS
CAHY 11y EIEFCAEE Jsiv BEEEETELD, B
ERRBEDTDICIL 587 OMEXIECE S Lindhudiib
AN )

9.2 7T—ooHENM :

- HIBRA LD 7—0 OEMIL, HMALMDFBRC I ->TED
BTy J5ie BIRO 1aud R FTo LRI VAT
frbhsd. Tivbh, —BC o+ BBAD 7—2 1L, BHERBEK
DFHCAREVEIESAVTHTRERBT 50T, P&
3, WMENEHOREWHERTHOES, BRI TL,
ZOFEMHRILE LD TEVEHEEZI R, LAIEFRELRE
BELLRER—THB LELLNAOT, BFEEIX (7.9)
CR-TEETHZERRB., LIRS T, RALMDOFRIZE
5T 3547 WAD 12 FEEIFT LT, BRERT
o, R (7.9 - TEFEEY, BERLIDIZEIT
SFCHIL, FOEREEMATrbhD LIS,

w

A T T RO
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LA EDE 2 FR R ERT 5 &, 13f SFEOABERIL
(z2pF AJD) =08 1ozt ORFEE(L)
+ (22 HHAK) + (BELHR%)
<+htbb
cE?=
erEL
D/D; : EEIAICBIT 5RMIES [= (/o) +V - p/]
V: SEEORE, ko 1vant, S(T): oo SHR%K,
A BRI, o BE
ERGEB SRR pDV/Di=—r,p, BIV Toant BREBHR
R =CT #RALTEETE
PR =GB V- p—S(T) 4 7 A, T v 9.3)

D

o5 (it 5 V) +S(T) =P A, T o (9.2)

55,

Tizhb, AN B TR oG ORARNENEK -V -
e, 20 HBEX S(T), brV-aFkIENEk—-rAr,T ©
Wik, RALBOFERI - THEL B LR (9.3) OFTANA
wich, TaAED L TEATebhd 2 5.

HERNEMESOEHTHDH, RKEEED v+ BEgito
T, TOHTBRHLHEBAL, ETONBORINYOBETHD
D BAINCRE S,

RS v R EREKYTDEER svs b, JAL %
BULTHEOESEITCHEL, Z0EKOTEELFAEL T,
JAb RFEE LI 7y REHL THRETLS &\ 5 THIE
EHL TS,

ZOBE, THEROBRARCEETHE, TCC 7—o OREE
BEHREAL, ¢ BXVS(T) 2PEL IR 5 TWBZ LT
INBDT, B BRIV S(T) HMfoH L TEEATED D
DEEXLRA. FRHRBNLHREIENBRIELZON TS
DT, BEHRRLTEEIENBRCEL TERTE S, Lien

5T (9.3) 1%
C,1DT_,.
: RT Dt~
WEEESSORETLORICEE TS & XD D/D, i1 d/de

wERTED, —H7. 35 CHALL Saha OKXKEAL, &

BB 2 BT BEOTAL L DR MR LS &,
Ldn_E 1dT
ne de ET'T dt

et ldn_ RE.,
LRH o == g pape ~++(9.5)

1ol R: BNTERSH ) EROGETER

—~Be V L pp EOFAERHNAATHHOT, EROH
TWIADKREIMEE LS. FED oF oW T EROETE
BHET DL, —10%sec! BELAD, BEFEEOHEOREH
MNIpsBETHD ZEPHEEIND, ERERL ZOBEORKRE
B 5T, '

WYY BB © BEONT 70 XEEHL, Zhif
BFPRNCRERL S MuicHl o1 i L R A TERMEERA R N X R T,
HIEATe S &V 5 MIUSHER B L T\ 5. ZOBEIIER o
+ Brag TROND L) WEIFHRKEIEVR, 7o (IHEH
BHEDEMIC I D, TOPRT £ T 238mL, BEOETRE
Hbhd. WEM 4+ DEY a LT5 L,

PP T —2AT

T T 5y

LieBDT, cEPRIVS(T) REFAL, FARRKLT 2 ©
BlexRDD &

........................ (9. 6)
*E5. EED o BT EY ERCKATHE, BFH
BB ORERLLT, BT +BEOCENIELH, ERANC LR
BHRTWB.

SFe H AR DM : SFg 72 D X5 REREFHT &, 4T
DIFRERIEDSBIFET 50T, AEERIIFECEMTRED
BfLic sl LAALRTWED, FOER, 7—7 ONHE
WM R L, EHRD ERMEC S EEIhTW
5. WFirbbinXiin 7o EETER 9.6) D a2igdb
DTPEL IS,

L SFo iz 5\ EEOSRERYNYL, KELETHAN
FHLTWAEDT, ThbORETHE IN: 7~ ZHEVEE
2SI KR S BTEBEORE T E PEMVCIER A
B, IhHDIEEELZRANTRK 9.6) TfRALTETF
BEORMIE OB EERDD &, L ANTO/NERER T,
FORERM Les BTO/NEWECKRDZ EMHEESH, EHB
PRI dEEIhT5. &

10. FSX=RoiEjeo~6D

10.1 EEoEoEEH

3530 NOWECEET BB O L U Tikicd 2 71 AT
OHEOMELRSLS. KEL VI BREOCLVWHEOSTREES
RFE R HHESRMETT, ERRCLEROC L E I LRI IR
WIEL WLALDTHB.

ULinLEEREE L) X 5 REFLOMELHEL T, F54
2 REBOMERL Ssiv PEOREICBIRL T3 &0 5785k
THFEREELTR YR > T 5.

bhbiuific 6. 3§ T, TLEH Jsiv ORRSRYe
VW FA BOBREC LA BEREERW: o~0u TS
KEEHERE S LD THEDEL TR -7, Ll 4. 38
THUL 5K s—0ny SIitd ) — 2RI FEF I REREN o i
BOLONSHD., ERECEENRIACECLRVWISIREAD
BEVWHBETLETABRRC Maxwell SHORBELD 2 &,
SSAV ABBY FSATHL LT L o TETHIETFHESMD
Xz BEDEEH:H lom BEHLLIITHIREALRLREL
7e5 2 & (Langmuir @ ASFwoR) 7o ik, I35 > ACRET
LEREEB LU e 5 TWEBTE L, Bohm-Pines (3
3330 FEIT OER IR FEE MO MR HERE L, &
BERERIT: o—Dy DR X - TAETHEEER Wb 3 351 iR
B LR TIRIFIBHRZILDTCREBLE. 20X 57k%
GREYRLATHS EIAR J5i7v ORLFHNTLEEY S
b, LiMoT S5 OB Ss5i> ORIEE ko —
DTH5.

¥ie, S5iv NORBOERESE, ERELE BETEC
Lo TCHLEERMETHHEND TR L, Isiv ETHEEH
[21 202 OEME DFEVEERD D, LHL, ZOETIT
REHREBHORC OV TERNLHBEL TR L LD, THE
DOREIL LRI BALRIE ETS.

i
7342 (£D3) =330 AOBMOERNBIG— - WM& - il - 3Tk
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10.2 ERE [Hg] oal
FEE, B, HEREAERETR & oy [CThIER] T
BH5LX5IcHE—HEFROER Ewovtit, BERFACHE T2
Maxwell FER L LA BIZIRDRA
282 g ot
P ENTED. CHIERHYRDT. BRHORBTEAY
8, EBOERENY k=2rA A QBR] LT5E, ZORF
TERTER & BER OO
E=FE; exp [{(kx+wt)]+E exp [{(—kx+wt)] - (10.2)
THEbIh, k158 [dispersion equation]
k2=£#<w2_:%) .......................................... (10.3)
ThHzbhD, AEE « ©RF5 Is5ie OBRGEE (U/7) i
= (6.26) (6.21) b
1Y =ree2 [ {m -+ )} cveereererieerrein (10.4)
Thz bhbnb, Thé 3542 BEH lup/(2m)] OERK (6.4)
RAWDE, & (10.3) ik

2 w2 v
=) 1+1(,1/w)2 2]
.............................. (10.5)
7oL C: HZEhoXEE
A,
WHEIUTE A ERE BN [(vmfe)=20] F512 Tk
ki~ (1)C2) [a,'z._,,,pz] .................................... (10. 6)

Miehfeonb, b LERMBEOREE o b 542 AEE @ X
DEGTIUE B 3EE, Lo TR (10.2) »hbbhn2 X 5E
BWEIRET Ll 5542 FEfEL D 5. ¥R o<, T
R LER, Lot TR (10.2) OBIEMEE & n b BRIENT
Jsie RRERTE L\ (6.1 81l WEOHE, BRI OMMARE
B Co=w/k ZHEZERONE C IDRELY, Licr>T I
557 ITHHBR &8 2V I— (o)) CELV L 5 RFEHTH
BEEZTE. BEORE, J51° WERBTHL Thichd
SBDOXSITSHBHES.

WMEIERTER [(m/0) >0] HEwil, K (10.5) 22 b
HE w>u, ODLETHERBEODHIEEOERENEL S

LLlEo & 5 st B, 354> & 200 EEBEL CBTEE
ne, MERATH vm ZWETHZECFHEIR TS, L,
BAERRER D I547 OBEORHETH - T, BATHME
e 5587 OFBEOFEINL Y BN STL DA, T Tkt
DOFHBNLERT S,

10. 3 ®EFH{&HE (Hydromagnetic Wave]

Alfven T L - CRANCER I ok L Alfven Jemih

5 EdH5. RIEOBMIE TIL 14v LT L A EEBOERIC
RIS L T ioh o 7o’ BTGB EEDRE W 14y 23
WHHOGEIRICHFFT5 L 5 i HBNERAROMK TH - THEIFE
BEL/NE.

SZOFLEERMAELLTRI0. 1 DFFEEL LS. Isido
ROz FEHEEA By BZHMIh T3, TALHOERT
3542 ORENEOX 5 EE V C vy ECPTAREHE Y IED
Tebthb, UEEERVRSE By 25D ER E;, Lz
Do CER j. FREL, OB L DBBOERS By by
AT EEBR IS, L TRUEETH - KD

126 (704)

10.1 RRHAIHC T 5 HYEEOHE BFR
BZoznile, KOISHHBACHE-TID 9%y B x
HEE#HL T@L. ¥TERER Jsie OND2h Hv DK
(5.25) KB\ T, BUOHEL 3, 4 HAERL TERIILEGHHE
HHEDODBH S LTBEHBEX

p(8Vy[ot) =7 By= (Egfn)By «eveeesrersonen: (10.7)
F7o3 (5.27) mB\\T, BR E LEBEESN VB L2k
MOHEE BT D & HEX
Eym VyBym0ceeoeomseee e (10.8)
®#B5. E@Fﬁﬁ&i&ﬂj{@% (10.1) &7 b
a2 P a2k,
— <1+BOZEO)C2 7 RS (10.9)
BB, ZThrbEOERER A UEEE Cp i
2
29" Y
B= Cg(1+ 7 980) (10.10)
Cp= C/\/ 1+B -E ................................. (10.11)

Lins. & (10.10) (10.11) & 3sie DEREE » ® KR B
DA > T DRI MRREREOFELRL T 5. RTEE N
10%/m3, By 31 Wh/m® OEKE S542 OFE Cp i1 5x10°m/s
BEDORKVETHS.
10. 4 BERWFHE [Electroacoustic Wave]
W2EERRY, ThT S5dv FOBTFL 14y LOBED
BWEFIAD D B L X D ERBEHEFO TR ERL @
EEETH B, MFEIIRL, Jodo BERIERR, FROAE
FIgrE e E{ (BT RV L OBRBCEETEL L T56 L, R
G.20) b
77:%2-2 %% = _n_l;VTPe .............................. (10.12)
AELRD. COERIBTOBEERLOGRITIENILHIR
5, TOBEELEBEERLVLUEREE L TEAEOK
VrPez'YekTeVrne .................................... (10.13)
Ye WEFHOEELIEEFLBOLTHS. 140 BEIEL
LW LThwB5b Fa=0, Lizhi-TK (10.13) i
T 2= (YR T ol Qo) Fyp -+ vvvrvvmverreneenmsneanenees (10. 14)
Link, & (10.12) oFHEIED, Maxwell FEA LK (10.14)
&’S:f‘tk*i‘o &, 3549 ﬁg%ﬁﬂx&kﬁ@?%&@hﬁ%ﬁ

52%’_ 7'2 .............................. (10 15)

*18, Lt;bxof{z:%t%ﬁ k, LUFEEFF Cp BHEE C, ik
E2=mg (0 —wp?) [(BRT,) +rvverreeereeriemnnine (10.16)
Cp=~ BTy {mell— (wmfw)zj]f ................. (10.17)
Cy=00ak=3 ETsf (1,Cp) +wververeerrmevsieins (10.18)

Linh., w<o, DEE, EITERE D TIMIGHE T & it v,
6. 1 &)

(HHTHIHRH i i
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10.5 ZzotholE

BA 7o BB & < Bt G LT Eipw. Ssde
TILE Us? AR L BHTFEED 15% Ao THEIh, Th
DIREI TR~ X 5 T Ssde MRERL T L. Ll
RIEOER TR I OEBO AR « XEE bl ZhiED
DR BEOBEDOBHAER T HLEND B, 7o & 24 Land-
au Damping EMETHABHTERTE L o 12 v, L b2k
FVEEORBERBCHEL CENERING. ¥ LIOB
DOEEFUE F5A2 SHiTiie\. L L Ssiv oGt Y
—HLOMORRARC L b, HHOME L OES (BRTHIVZIE 3
sitv EXTFOHEEER] W LHESEE S L, LR
b Crigu,

CORNPBOH DB EOMBOERE Is5ic FEREORHE
BT RASLIcE &l XicET % Cerenkov ¥, IEEELS S5

A7 W DEHOBE, TOMMBO Lehnert OEFHCRS

hick 5 e E D TREROBEVIREIS « I M RET
BHoT, THBROWTRES { OEMPEROBERNH 5.

T 2 X B
(1)~@38) #i%, f4SO5HOBELHEE

(39)
(40)
(41
(42)
(43)

(44)
(45)
(46)
47
48)
(49)

(50)

(1)
(52)

w2 #F 5& EE wmmmm

RHEE (20 2) : TSZEEHFI] 38, No. 3 (77 39)
IKEF : 43Rk 17, 649 (AR 37)

e, AREL : TZZEEREER) 37, 826 (AE 38)

e © s 18, 495 (FH 38)

B.R. Suydam : 2nd U. N. Int. Conf. on Peaceful Uses
of Atomic Energy, p 1357.

V. A. Balebanov et. al. : J. Nucl. Energy, C 5 205 (19
63)

M. S. Ioffe et. al. : Atomnaya Energya 14 443 (1,963)
8 - T2 34, 1319 (3 35)

G. Frind : Z. Angew. phys. 12, 231 (1,960)

K.H. Yoon et. al. : A. I. E. E. Tr. (Pt. III) 78, 1634
(1,959)

T.H. Stix : The Theory of Plasma Waves [Mc. Graw-
Hill, 1,962]

M. Mitchner : Radiation and Waves in Plasma [Stan-
ford Univ. Press 1,961)

B ¥ 16, 574 (W 36)

N 2 HpFEk 16, 408 (HR 36)

e e e e e e e e e e e e e e Mt Pt et S et i i e o i s
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L #ii BB BT
/
=
CREF+Y »» 5 « oz v b
Lo 2 ¢ (1) ZiECHS.
BAEDESHMA V09 - 1owb X, [EAEC 28 S (2) MEPEELTS.
{5 A0 b D LEEDRARE 0 5 HRO 2R KEH T (3) B, B HlcTE 5.
HY, LTI hL 2HAROMFELAEEL T 5. FiFR (4) i, RFPBHTDHS.
CT BTeHEm s L THRIARE VD 60~200R.T. * ni- L, (6) E=bt-#-3 L THEATES.
#HE CR BT 15~80 R.T. o/ MEEOTEEHA-T5. BR RERBIFLRB.
B9 60~80R.T. f5E CIIAE L ER - T B DT, FERDO
ThOBRICHEL S 5. WFhEBE LR, BER, & 2. HiR&LUEE
IRRTFOMS T OMTEDHLAD Y, MK 100 RT. Ll 2.1 # #

DRERTIE a-K BHEL, BEIDNE IR LEEHHL R
{EdévbhTha., BEEEHO CR BOKERERY, o
RMTHBETH%. kD CR BB ESE MC ¥
Yyud & 75 mm, 2to~y 60 mm, B R-12) HHHL T i,
CAEFERBREENRO MX BREETS &L LFOME
PBEELTHHDCUTEOMEL RSB, ok FUvd - 1zwb
DOIEEIMER L LT

1.1 CR-60X Jg 5Yus « 12wt

CR ¥ 74v7 « 1wt X EHTHEMRE MX ¥ (B R-22)
% 1 &/ -7 CR-20X, CR-30X, CR—40X & 2&{# 57z CR-
60X, CR-80X @ 525 5.

® 2.1 IBFOHEOFEMRTCHS. CR BTAFHOA
ELTHEERAELCHEATES.

2.2 # &

CR W3Yod - 10wt (HEMRR, BHE%R KeHRrofiy—
B 1zwb TELDTHY, Bicto T FB LA TUKED,

B 2.1 MX Fai it

##21 CR¥ s9vd-21-wb
- B & | CR-20X CR-30X | CR-40X } CR-60X CR-80X
50 ¢/s 41,500 62,500 83,500 121,000 163,000
*- 2 HHE 71 keal/h)
60 cfs 47,500 73,000 96,500 141,000 190,000
R iz MX-4 MX-6 MX-8 (MX-~6)x2 & (MX-8)x2 &
jotzhid: o R-22 R-22 R-22 R-22 R-22
TEBEHS kW 15 22 30 222 30x2
Eif L2 4P 4P 4P 4P 4P
TERIES 124 KC-13X-17 KC-19-22 KC-25B-22 (KC-19-22) X2 & (KC-25Bx22)x2 &
-t HIk it m3/h 50/60 ¢/s 10.2/11.6 15.3/17.8 20.4/23.6 29.6/34.4 39.8/46.4
KA % m 50/60 c/s 3.1/3.9 5.1/6.5 5.3/6.8 4.9/6.1 5.1/6.5
kor R 2B(21/:B, 2Bx?2) 21/2B(3B, 2!/:B%2) 2'/2B(3B, 2}/:Bx2) 2!/sB 3B
K HRG B LAF-24-22 LAF-36-22 LAF-47-22 LAF-60-22 LAF-84-22
kR m3/h50/60 /s 10.411.9 15.6/18.3 20.9/24.1 30.3/35.3 40.8/47.5
AR m 50/60 c/s 1.5/2.0 1.5/2.0 1.5/2.0 1.5/2.0 1.5/2.0
[Tk 21/2B 3B 3B 4B 5B
HRERAE(%) 100, 50 100, 66 100, 50 100, 83, 66 100, 75, 50
HBL 200V 50¢/s, 220V 60c/s, 200V 60¢/s
*- MR & HAA QIR 32°C, ®rAH DIE5°C CAHHK, SARN EROBESRRT.

A EAERR S xOBE
kL () JR2AZOBE

128 (706)
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g ERERORZRATTIE L, 2.2.2 e
2.2.1 [Fipis

FEAMERS MX B2ERL T3, & R-22 SRR

viud  60mm, 2bp-7 60mm THD. SEET 46,8 0 3

HESERT 010 BRFERAL TV 5, RLEFBL LB
BE LV A-A5+-U BIED DD s¥+ B2 O Th 5. KEE
BEOTEEIIK 32 1150 ¥ ¥ CRENTHEAT T X,

BT V. W, 451 VOREBEY L -THSD. BAR, tHAIT o= 2.2.3 K4&HH
- RTHD. EERSYPTHRL L 5T 3. EFHAHCL BEERT b bERNLSESE b SR KR s D

el ' oof- LT & T MC BRESEFIVE S i
wirsfe. ®2.11 MX-6 BEGESY R

. 130
’:?IT[ 130 [ ¢

1
1,270—
J

(-

30T, BHERAMC 210 ¥ 3D 4= 21y BSFEHLT
VB EROEZAKSHBISHECHELERAL T B,

&
-03_4i-j

691

790
o

A~WEARBEH L b
2,524 HAER
1,161.5 1,362.5
1
gg T 980- 98 g
T opo
-] | o
L N
4 HpFE o [—

1,746.5

I Y
] T T8

o
- A ‘+
} . ] [\l Q
e 795 795 i T

. 4 -WYAZLBE AL
2,674
1,162 1,512
4BEI7S v
Nipn 980-— 980——$f
oho N
LF.60.22 D;\\
T & s
° 9
HIH0TE

o
I
~

17

0 ‘

ﬂ" Ay

s I . h
KC-19-22%% o ﬂé i
T — (1
53 ;%; 0 I\'(r S S kq)
o g y s = 2 N T
1 ()
1,153.5 - U‘N" J !
2,630 165 165
I

APT233 2V 4 9 b
B-PT34 SV 5y b
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0-77v BEREALESWMERKSASE (EANISE, Pilx
KA BTHR) CHASTENCKRE KD REE b - T,
Tot— My FEBEAT 3 Z & THEBR L Tn o7,

HEMERT, FEHEY 1 50Z 0 CR-20X 56 40X ¥ Tl
1 @B THBH, 2 & ->T\3 CR-60X, 80X (LM
ST ZRHCTH L) ZEBCAYGhTH D, Lichis TEM
B1E0L0 BMENTE 5,

EAKSHBRTH D 1ed, BHRACHE~N, &ETE 5 &<
IR TF o, KEFEC X DBHEWRRIEET, Mobeb b X
U,

2.2,3 RRoxm

TREBIEREL L T T AML TV 5.

(1) EEEEIBIA%
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