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COVER EXPLANATION

The Mitsubiishi Electric Corporation, receiving an order for two complete locomotives rated at double voltages
of 3,000/1,500 V DC and forteen car sets of principal components of them from the Spanish National Railways,
made successful delivery of two complete units in Decembcr, 1966. They are now in service with excellent
results.

The locomotive, in addion to the feature of double voltage operation, is on a system with one traction motor
for one truck. The motor is provided with tandem armatures. In operating the locomotive for both passenger
and freight cars, the gear ratio is changed over to meet the conditions. The locomotive has a number of merits,
control equipment with automatic step advancing of vernier type super multistages and dynamic brake of speed
suppression being among them. It weighs 80 tons and delivers an output of 2,700 kW, permitting tandem cou-
pling with other unit. The company has exported many locomotives to several enterprises including the Indian
National Railways, but it is a significant event to have Japanese locomotives run for the first time in the
European Continent.
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Fig. 2.1 Performance curves.
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Table. 2.1 Balancing speed.
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Table. 2.2 Principal data.
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Fig. 2.3 Main circuit diagram.
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3.1 MB-3200-A g & F @) £
Fig. 3.1 Type MB-3200-A traction motor.

E 3.2 MB-3200-A JBEEHED saufs BHEET
Fig. 3.2 Tandem type armature of type MB-3200-A
traction motor.

3.3 MB-3200-A EEEHE (2013020 2)
Fig. 3.3 Type MB-3200-A traction motor.
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% 3.1 MB-3200-A I3 EiBEETE
Table. 3.1 Principal data of type MB-3200-A traction

motor.
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3.2 H®RERLRE

Table. 3.2 Specification of motor-generator.

& # # 7 &7 #
% # MG-151-F
Fad H AT 100 kW A 75kW
i i 3,000 1,500 V 120V
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Vi EM TS AAR Hifks 0%
# 23 B B
[ SRR i %
i E [N g S R O
B i 2,270 kg

E 3.4 MG-151-F Jg & &) 3& T #
Fig. 3.4 Type MG-151-F motor-generator.
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Table. 3.3 Principal data of motor driven blowers.

# % EEBRMRIRAN | dcpia AR
® # A-330-A=KS-620 \ A-331-A=FP-65
i E:H N A WO E %

oo B (kW) 20 1.8
24 E (V) 110 1.0

L 230 27

g B & & (rpm) 1,700 1,800
fitrdatiie ] F F

% & =W R - B e o~ g

Ho| E  (mm Aq) 180 40

# B # (m?® min) 260 165
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B 3.5 A 330-A KS 620 Jgiline/ns
Fig. 3.5 Type A 330 A KS 620 motor driven
blower for traction motor,

"

X 3.6 A-331 A FP 65 JBETREREE
Fig. 3.6 Type A-331-A=FP-65 motor driven
blower for main resistor.
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Fig. 4.1 An oscillogram of rupturing test of type
UP 3501 unit switch.
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4.2 BfWafows
4.2 Unit switch
(line contactor),

4.5 HIh B 1v R—2
Fig. 4.5 Static inverter.
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Fig. 5.2 Driving system.
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Fig. 7.2 Arrangement of apparatus in the locomotive.
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Fig. 4.3 Actual wave forms of voltages and currents.
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Fig. 4.6 Characteristics of voltage control circuit.
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Fig. 5.1 Arrangement of winding.
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Fig. 5.3 Exterior view of main transformer and 20kV
circuit equipment.
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Table. 5.2 Rating of thyristor,
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Fig. 5.4 Main diode breakdown test.
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Fig. 5.5 Gate pulse cut off test.
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Fig. 5.6 Thyristors and diode with control equipment.
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Fig. 5.7 Front view of main control box.



MATH5, SBEOHERED hoafer &, BLOE EICER
% vt BT 5 OCIRIBEBIKEGNL Lt LCh B,

E iy OBFREAER D BRI, hoater OT
WEICHCEE 2 2 5 AL To0-5 % hoe hHiZhEbC L I
LD BRI RE L, REDEYER® L 0Bk s HR
ERoTnD, Ak ne o HEEUEFEET, IR TF OMmH 5
Bons ks 2% <H 0. HIHDIEOREIL 2700 355 2
i X b sk T 5.

KERDEMERD LB TH D,

FMEE DC1,500V
wEkEm DCSS0A (EEY 2109)

DC300 A (55 21wF
B 4B
VERRES Skg em?
5.4 ¥4 YR&FHHEE
5.4. 1 EERHEEE
EEF CEGHERE )22 BEO 7—+ fiHEEE D v 2
2T, EMPBEFEE Y LRHHR0ES fa—v [EEE h
25 L 5HET s Bl iFEEEcH S, HRONIBIES. 8 i,
AR 5. QwoRd, ERGIHR L 0 D Ka-u (LT REHEE
TH 50 LR (MSRD) I & Y EHTEEEBCEHRING. ©
DEF = EHEE (CRe2) #3FL T au7uy (CC) DFER:
EPE DD FCEREINSG, coMERERICL D, Hhit
JwF PR U A UghEE b e, T B C—0 B e
A EHEIEFIC 262 Lfi7abN s, BEHE 3v57u4 (CO)
F 73 EHIRE (CRe2) s F 2tk W HZEICTES, ©
DIF AR (SaT) o A7z BRCIEAEZ L LTE

® 58 -4 M KE
Fig. 5.8 Automatic voltage regulator.

DC8sV

. e 2z
MST MSR7

Ci(,“t“ﬂ Te?2 {:}

D(%12V

R L‘ =i
E\'ReZE} @B!Ru © 3 . E

)

e
3z Vi BisL 1L ‘ o+
| by "
RN EE AT L VI
%. 1 . D A y
e N (‘ _—
DCPT?2 ' SaT

ACl00V

® 59 % E 6 #F MK

Fig. 5.9 Circuit for automatic voltage regulating system.
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Fig. 5.10 Block diagram for gate circuit.
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Solid state control apparatus for control circuit.
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Fig. 5.13 Switching characteristics of switching diode.
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The Latest Problems on Main Transformers for Rolling Stock.

Itami works

Hideo NANKAKU - Keiji TSURUTA - Sachio KURODA
Yasuhide TAKAHASHI - Tsuguo WATANABE

Requisites demanded in general of the main transformers of rolling stock are : small size and lightweight, high reliability,
sturdy and highly vibrationproof construction, and easy maintenance and easy inspection. When railway electrification was
worked out in the cold district, Hokkaido, additional requisites came in necessity aside from the above. They are snow-proof-
ness and cold resistance, which need special consideration in the design. IHowever, as far as the temperature rise is concerned,
the cold climate works in favor of the apparatus and as a result and capability of smaller and lighter design will offset other
drawbacks. In cooperation with the Japanese National Railways, Mitsubishi conducted extensive tests of snow-proofness and

cold resistance in Hokkaido in the winter of 1966, and tests of short circuit strength and temperature rise distribution on type

TM 10 main transformer and has accumulated much valuable information.
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Fig. 3.1 Coil composition.
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Recent Traction Motors for Electric Rolling Stock

Itami Works

Yasuo ASAGOE - Toshimi KAWAMURA

Recent traction motors for electric rolling stock made a marked increase in their outputs and the SRP of motor as an

outgrowth of increasing traffic volume in Japan.

At the back of the new development stand technology of high speed traction

motors plus the technique of insulation with integrally solidified class F solventless epoxy resin of void free.

Furthermore, new structural contrivance, problems of maintenance free, and new heat resistant insulation considered to

bring the third revolution in insulation technology following the advent of phenolic alkyd and epoxy resin will expedite the

progress of traction motors toward almost an infinite goal.

The article describes the investigation on these problems, the latest

trend of traction motors and new technique togather with future visibn on them.
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Fig. 1.1 Type MB 3127 A traction motor
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Fig. 2.8 Type MB-3070-
A traction motor
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Fig. 2.9 Type MT 56
traction motor (650 kW,
for JNR, type EF 90
locomotive).
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Thyristor Chopper Controllers of Electric Cars

Head Office Taro OHARA

Sakae NAGAOKA

Itam Works

DC thyristor chopper controllers, which have made rapid development recently, are capable of operation at 1,500 V and on

1,000 A. They are now in the stage of practical operation as far as the technology of control performance is concerned, while

the countermeasure for mductive trouble and cutting of the cost are the ploblems remain. In the former, introduction of multi

phase control, development of condensers and completion of small filters are the keys to solve the problem.

The latter will be

settled by the mass production. The technology of DC chopper control developed is applicable to other fields as well as electric

railways. The advent of the device has made great contribution to promote the practical use of regenerative braking of cars.
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Automatic Train Operation Control Equipment
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Kamakura Works

Central Research Laboratory

Automatic train operation has aroused brisk discussion of late.

practical use.

A typical example is the one in operation at BARTD, San Francisco.

It has been attempted home and abroad to put it into

This project is of a perfect automatic

operation system employing computer control and of the largest scale in the world. In this country there is a strong indication

that this system is extensively applied to subways and the J. N. R. new trunk line, where ATC has been taken up with success.

Based on this experience, automatic operation of much higher degree is about to come in the industry.

Mitsubisihi has built a

good number of ATC and also has two years experience even of ATO ahead of other manufacturers. However, there is much

to study on this problem before dependable, economical equipment is brought to completion.
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Fig. 2.1 Block diagram of ATO control computer.
X HIC A~ BEEOM &I X > TELL o0 EE ERHECRBESE
BECRRR L, Ik TR O —2 g cHl B X D RS RS20 TELL
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BEHEE b, BEEENEERDDFA L Do—D2 En
TEY, BxOFRPRBENTWS. T CCRAFEWATOD
HR—ZONE {52 & — G LA FR—con < B gt
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T2 88y) LFNEBIE V, LOfFHE 4V=Ve-V, Cx1l, N
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2 YR, EITHIR

N RS

22 %588 #F L5 6H#HR

Fig. 2.2 Schematic diagram of automatic stop control system.

| B 40)

— REREAV
. A

K23 B4 R av (—EAEHD
Fig. 2.3 8 command pattern (Const, gain type).
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By MAX{Bury, [IMIN(KX AV, Byax)1} v
4AV=>V1
-0 4V<V1

el L, K GHAFIE, V1 EEERERICHKE LcfRAD 1T
B OHEREECTH S,

FHOBCHWT, HUEREE Bo=3.0(km/h/s) & L, e Ti5/S
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I GRLMOED D) AR K 2ED . Vi LT, %
filits 72HEE (To+056T) ok 2 fE0Z2ER % RAL T

V1=58(T.+056T)
T Buw=10 %52 5 L iC L. ¥ bICBHESFID vaws 8
MO 7w, FIEHEEH: 3kmh ik > b 8 16(km/hfs) —E{E
4 L, B NR,

(3) ZONE litlh= D5t H4etk

ZONE @A, BEBAK 4o - Ao #lfgT, M 2. 4 £k { KC,
KB, KA D320 fay KXt L, FIEOABERE P(Vy, Sp) 738
DERCHBPICLD

P>KC % B,=4.0(km/h/s)
KC>P>KB # b 8,=3.0(km/hfs)
KB>P>KA % b B,=20(km/h/s)
KA>P it B,=0.0(km/h/s)
AT L L, FIETRIO vaws SHRIC DOV TR, —5
FHEHFRX LB CH 5.

P(S: Vi)
XC

KB
KA

S« 0

B 2.4 5% & 1k R 5 v (ZONEHR)
Fig. 2.4 B command pattern for automatic halting
(ZONE control system).
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s
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(b)

CEET! EARES ko
pI 1sec - .y .
“T ost s B i
In: =T =
® 00 02 07 05 0’8 10
m .
1 Tooee—
2 0.5\ — U ER (sec) Foi
k)

1.0k
E (a)

B 2.5 {&i#EEOHHEHR —EFEHKX
Fig. 2.5 Calculation results of stopping errors
(Const, gain system).
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%5 ZTIBMT7090 I LY vral-vay %74 - .
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# N2 S0km/h
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=
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iz 02 04 06 | 08 10
B~ 00 e ;
m E B %
J’ W 05k £10100%,)
J:; — L7 (sec)
e 10t (a)
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E 20}
=
T% 1.0k
£ w0 e M
m i
2 1.0+
e
- 20+
Ky
30t
(b)
Bl 2.6 {5k 383 o5 545 R (ZONE AR
Fig. 2.6 Calculation results of stopping errors
(ZONE control system).
Hisery  (8,=30)
50
40F
i 30_
&
= o0-
10
O 1 H 1 1
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Sx (m)

® 2.7 WEE—UEMEMAROR SR (—EFHAR)
Fig. 2.7 Speed-distance curves resulted from simulation
data (Const. gain system).
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o
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® 2.8 E—-IEHENROFH SR (ZONE HR)
Fig. 2.8 Speed-distance curves resulted from simulation
data (ZONE control system).
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%, CCCHEBLREMICTARY, kOTE L 1K TE
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1)+Bo

CDX5AhEE, cOFRNPHEHEROECERTIE, ©
2.90k5h b, fau#E VX W FIBEED 5RICRSD
CEFbHB, (COTE L DHEZEREFREMERC 21T L)

(2) Fiisd

AIEFHEHA R, BEAIGET G ERx BB L2FTH
L DOCEEEREEB L, Kav BWE V, 28 12km/h 1 2 fifigk
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e bFBmE A-Ju LT B=16 @ﬂﬂiblwltfﬁEEﬁ%#w?‘z, L5
Kl ThHbbER2. 100k351K

Bz=[(12.0x Ky5x AV{V ) +1.0]% 3.0
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B;=16, K43=0.0" V,<5km/h

B T —-%EE

+*L L

BE (a/h)
K29 wWzHHsKXoEEHMEE

Fig. 2.9 Speed contlol system of variable gain system.
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Fig. 2.10 B command pattern of variable gain system.
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L L, Biax=40, Biuxy=05 & L%.
wEAB et LTk, —EFIRAR & R LT

V1= (Tr+056T)[4.5+(V,9.37)]
WADIREE % =20 & L, FAHHEE Th %

T, =20 (T5+056T)/1.16

E Lz,
(3) EtHmEE
2. 11 +10%, DHADEIREE T, REgd L0F, (a)
i 50km/h A, (b) X 20kmh fEAOEHEcHS, ®1. 12
3 T=10%p, Tr=04%, AMEH 50km/bh ¢, (a)d kb
10%y, (b) XY 10%0 OBEDOFIHBHE Vr, HIEEE OB

B 10f  #ARE 50k x k010 (
= BFEH 1.0sec e THio (¢
Wt

051
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= N === £
1« .__/—\
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# 10F
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® 2. 11 {80 SR UEREHE)
Fig. 2.11 Calculation results of halting errors
(Variable gain system).
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B 2. 12 FEfFRiEORER (EFEH)
Fig. 2.12 Typical running examples (Variable
gain system).
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By b B CETT 5 REEE fa-v ic X 58iEE 4 H K
ReD EFbNBT kDS, COHERE Ra— XL, H
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B 3.8 EHEMEA O UICIREMRRIIEHEREIE
Fig. 3.8 Transmission wave form and search wave
form of fault detector.
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Fig. 3.9 Schematic diagram of receiving apparatus.
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Table. 3.1 Various items of a tomatic testing
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12/ O R U B
13 oo W R & RBENGTAL)
13 A I 4
4 TG B # T & A ]
147 AC hifs =28
12[ -DC W Hh B & -DC== v F R B
:2’ f-DC#i- AT~ -DC==v I R &
:;] COMP Ht 7 & E COMP = = » }HE
}g’ O, A BB
0:18H8  100: 280
(3) TS-1BifEERERes (1, 2%)
27 B oK HE, AR w B W ‘
27* WmOEWMN KRR
(4) TS-1 WihilfZEREREAR (B)
19 o R WK 1A W (B) Mok R B
LB EA GTEHD)
20 1A pid] =3 m 7 3 (B) M ik ot Bk
o % WO R EANBTAEAL)
21 oW OIE R a7 ¥ (B) M ik BB
b L Y 4] i3
22 oW % B O R (B) Mtk sk B
P - I
23 f-DC W n ® # f-DC = = » F B
24 -DCBiEA N v -DC = = » F A&
25 COMP W 7 & E COMP = = » + 3§
26 HETT R, ERTE, MR

BRBY FHEHICHRBREE A L, HABERBcrEL
CEHDOFE FabF+ 0 € F207—00 ZERT I EICK Y

INEEB & DRHPRD.

(2) Sods65—3

HEFIE % B BB EHEEOMFE € o-F L TR T IC

o3 LTH 5.

(3) BHBMEEE

J0954657-7 Tt o TE DA
SRIGCHEL, HINEEE~HEE
B, ABRALEERS L, W
SEEEA I L, AR A
BLDEBIWED, Jodsss—J kb
FEAR > 7o 3G & HeREHET LB
bR BN S AR CIERS
B WS IU10#4 52 ORE
Fhitl, 0420, X) #.08k
M RCEHITEET 5.

(4) ATC ABJA Rk

B EHER S b DA kDA
TC B FEFEICH L, FE {5
e, RABRSEERT A, B
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Since the thyristor was made public in 1958, it has turned a new leaf in the history of power conversion on account of its

excellent performance.

Application to DC-AC converters (inverters) is a typical one made use of the performance.

The unit

built for the purpose is a thyristor inverter, being a static machine to change DC power to AC power and provided with the

thyristor as its switching elements.

This is small sized, lightweight, highly efficient and of excellent controll ability.

These

are the advantages which have made the apparatus rapidly developed and turned to practical operation. Mitsubishi has built a

great many high voltage and low voltage thyristor inverters for use on rolling stock.

This article deals with their problems

and performance based on practical examples of recent production.
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Table. 3.1 Specification of DC to DC converter, type SC 2 A,
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Fig. 3.4 DC to DC converter, type SC 2 A.
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Fig. 3.5 Input-output characteristics of DC to DC
converter, type SC 2 A.
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Fig. 3.6 Transient response of DC to DC converter, type
SC2A.
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Fig. 3.7 DC to DC converter, type SI 11-5.
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Table. 3.2 Specification of DC to DC converter, type SI 11-5.
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Fig. 3.9 DC to DC inverter, type SI 72-1.
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Table. 3.3 Specification of DC to AC inverter, type SI 72-1.
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Fig. 3.10 Input output characteristics of DC to AC
mverter, type SI 72-1.
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(a) $1YzaxfoFod LHE
(a) Thyristor switching circuit.

(b) M & GBI
(b) Starting and wave-shaping circuit.
3.12 SC37% DC-AC 4= /—x
Fig. 3.12 DC to AC inverter, type SC 3.
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Table. 3.4 Specification of DC-AC inverter, type SC 3.
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Eddy Current Rail Brake
Mamoru ETO - Masahiro KATAOKA

Failure of brake on traffic facilities may bring about fatal casualty to the passengers.

The higher the speed of vehicles,

the more serious the accident. Then, the reliability is paramount requisite to the brake equipment.

There have Deen several types of brake working on the adhesive force, but they were found ineffective at higher speed.

To overcome the drawback, a new eddy current rail brake system has been developed to take the place of the conventional

brake.

In this new method, eddy current is generated in the rail and works as brake force. The operation is very dependable

in comparison with the one resorting to friction, and moreover the consumption of the parts is very small. The new system is

applicable not only to interurban high speed cars but to cars running at a speed of 100 km/h.
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Fig. 2.2 Drum of AS
brake.
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Fig. 2.1 Field construction
of AS brake.
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Fig. 2.3 Eddy-current path,
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Fig. 2.4 TField-pole construction and torque characteristics.
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Fig. 3.1 Construction of eddy current brake.
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® 3.3 Ju—F ok

Fig. 3.2 Braking performance.

BT, EHCl 9 BRSNS T 5 fo o BRIV 23l
FHRER, TR - L B2 I MOBRHEBEE AN 20T,

C OFHBE D 2 Fic el 2 RBEIEE TR 22 5 Le s
WEL, KRBT TRAL RS,

Z D7, RO THNS R C OMSEIEBIICT2 A 25500
s TR E AR BT, EF, B Tk
CHIE, oA B -+ OEUTHEMAEHEL, »5HULE
T TE F42000~F REC K X2 HETHT 2 LHEED S
5.

3.2 SHEAREIET L —F offH

MR BHE L-u3L—F &, HFERER S Ly EER EC Lo T
FHTHE A SL—F NP SN2 HERD D, EARELOER
33D, Mo Ju—F FRE—RRICHH LEHS NS,

FOBEDLR L EDEH SL-F KD TE, I -+ Ea
P SL—F b of Bl v—wIiv-F DB EE LS
RS AT & ST hE BT, BFEERE F9FY T JL—F
FpF s EECh, kil 3 30k cEEEARTE
WASIREED 50 9 A W3 2 € &I Xk » THlEDE&EDO AL » ik
@A cE 50T, 92 B Ju—F KX 2EFEEDR ED&T
A<, g Ju—F ofEEE b —B R ETE D,

341



PRE Ju—+ & LT, wWBWAE Su—+ BEL LW, I
Wade UCHITHEREOE BB LT, Su—+ HEd
DY, ZORE I~ /AT oX B Su-+ 2EIET s HX
»H35,

COFBEC L, BHARBEREYREL T, ¥k, 9
A EH Su—+ RN 2n OERE RE S EHo—# & L
THEATEs. LT, RE L+ eflssc ko
TIu—+ NREHCHETE, X b9 TR Su—+ Mgy
MBS RS TETE, BE Su—+ & 90X B Su—% & D S~
FNSHEEE S COPBEH T IIET 2 € L ic ko TERBICH]
HWcxz,

L, TOHERRE Ju—+ HEHHRE LB 92 F
D I+ NI FETER DT, HEPET 5,

4. TXEFRRL—LT L~FEFIILRE

PG PR - SRR s 2B T 5, BiEEEE
D 200 km/h 75 250km/h 1€ 28—FrwsS T2 & EhLD 25,
EDLED Ju-F HHE LTOLERIRND L-uIL—+ 2 RE
Ju—t LHllELRIAT 2 AR, Hix OFEL b5 Y B0
WO+ HKTHB T LR, FIEHE IR LD TH B,

kv, DX ER Ju—F OWAERTERT S 2o, EINEE
FRGIC L 92 B L-30—F @ =5t SABREEE 2 HE L,
THRBE 0 TE 7,

BT, o sFy SRER OB 280+ 5.

4.1 SEERYRXERRXL—AF L — TR

(1) HIRE~F:

HERTHE L W3 T Lhb, WK S L UHEER %
BLTRA 1Dk 5 20T AGEASTEO S Dk L.

(2) i+l

228 BiY, EEHIRSENTEOR D S+ R TR BAD
KEB7DICE, HBRPIVESHEE LD, € Bk €
7L RBEERA L Db 5 LB D, Bl - L0 FCERT 3 BE
WEIHE b ERBBIREE LTS, cOkp, 224+ Bl 54
BAI L—IL—F OGS, L—u OB E, BRBOmIEAR ¥
TEEOS APRETREEEARE TS B,

(3) FHEPEHER

AR OFM S L U Hil D =5 MR- L bh b LB,
IR CRIET DA KT Su—+ HRIBEEAFELRLE W,

L L A I Ju—+ OEIRER ko L » VFEE S+
[EEE2 o &, BB Ju—F B IR C R FIHEE O T ic
ED RS TRDT Db, EBREORT|IIS S % ECT 25

i
4.1 o BHAX v-wIv—+ O FFE e
Fig. 4,1 Installation tolerance of eddy current brake,

342

HEHA N,
Ll EOEELEE T EER O 5 L ROREI ST X VEER TR &,
1. $IFESIE 120x1,500 mm (] 4. 1 &)

2. i+ &k 65%xl5mm
3. B 50~250 km/h
4. Ju—-+AH 800 kg

5 5 b8 120 sec

6. #i % HiE

4.2 P LRREE

o Ry HBHEOSRYE 4. 2 1I0RT.

(1) BBtmie

o2 BHIL L-w3U—F D =5 EEE twosz A LT, B
N2 BRI L—-LIL—F D ﬂil\—:g‘ﬁﬁ

THE R TR RS T 2.

4.2 9Z /R Lv-wIu-TeT L BBREE
Fig. 4.2 Testing set of rotary type eddy current brake.
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Table. 4.1 Testing data.
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Fig. 4.4 Amperturn-brake torque characteristics. Fig. 4.7 Gap-brake force, attractive force characteristics.
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Fig. 4.5 Speed-brake force attractive force characteristic. Fig. 4.8 Speed-brake force, attractive farce performance.
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Fig. 4.6 Brake torque-attractive force characteristics. Fig. 4.9 Testing set of linear type eddy current brake.
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Linedelier for Railway Cars
Tyuichi SUMIGAMA

Central Research Laboratory

In the modernization of railway cars and the elevation of services to the passengers, economical, effective and simple ventila-

tion devices in the cars have come in demand. Mitsubishi has been supplying a good many ventilating fans for use in rolling

stack by the name of Fandelier. Now, as a result of technical cooperation with the Firth Cleveland Co. in the United Kingdom,

new products called Linedelier have been brought to completion. These are applications of Line flow fans-machines of entirely

new type sending out wide and flaunt air currents. In the Linedelier, the air currents are further blown out toward any desired

directions by periodic oscillation of the casing.

National Railways.

They have been delivered to the Kinki Nippon Railway and the Japanese
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Fig. 4.4 Outline dimensions of type LD-10RA Linedelier.
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S-Band Wide Band Pulse Klystrons

Takeo OKADA - Toshio ONODERA - Tadaoki SHINSE!

Akio ONO - Hiroshi IEKI

S band five cavity klystrons with wide band characteristics have been developed. Through proper selection of output cavity’s

Qet, it is found possible to expand the bandwidth without lowering the efficiency. Experiments have been made on a Stagger

tuning of the intermediate cavities. With beam power of 140kV x105 A and constant rf drive, power of more than 5 MW has

been obtained over 100 Mc bandwidth. Saturation gain was 41~42. 5dB and the maximum efficiency in this bandwidth was

45 9. As a result it is verified that high power pulse klystrons can be used in the field of Radar necessary for wide band

characteristics, in addition to the linear accelerator.
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Damperless Synchronous Motor

Nagasaki Works Keijird SHOJI

Damperless synchronous motors are the trade name of Mitsubishi given to synchronous machines which are provided with

solid poles. In the solid poles eddy currents are produced in starting and torque generated by them works as self starting

torque. They have not so called “Squirrel Cage Starting Windings” The damperless motors have large thermal capacity on

the rotor starting circuit and are very rugged, which are salient merits. On the other hand, however, they have a drawback

of somewthat reduced efficiencies and inability of free design on desired slip-torque characteristics during the starting. These

features are to be taken into account carefully in application.  This article describes the criterion in applying them, together

with 4,500 kW machines delivered to the Fuji Iron and Steel Manufacturing Co. to as a practical example.
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Fig. 2.1 Motor and load counter torque vs. slip.
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M22 n3®iEmEEMEEF
Fig. 2.2 Rotor with cage type starting winding.

K21 Btk Jor GD ol
Table. 2.1 Examples of sintering blower GD%

NEMA g bh 7] Yebs 7 v T o GD?

BB R g GDE (kg-m?) (kg-m®)

3,200kW 6 P 1,200rpm 660 kg~m? 25,000 kg-m?

4,500 kW 8 P 900 rpm 1,700 kg~m? 58,000 kg-m?

Ag
2.3 »n3®idk® %K SR ETF
Fig. 2.3 Rotor with cage type starting winding.
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Fig. 3.1 Construction of damperless rotor.
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Fig. 3.3 4poles damperless rotor.
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Fig. 3.4 Equivallent circuit of damperless synchronous
motor at starting.
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Fig. 3.5 Example of torque characteristics of damperless
synchronous motor.
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Fig. 3.6 DPossible slip to synchronize vs. motor torque.
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Fig. 3.7 Heat dispersion of damperless rotor.
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Fig. 4.3 Torque and current vs. slip
characteristics (measured value).

Fig. 4. 4 Discharge resistance
vs. motor torque.
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Adhesive Agents for Electric Machines

Kimio 1TO + Koji SHINDO

Epoxy resin adhesives have a wide range of usage for electric machines. There are a good many kind of epoxy resin,

such as bisphenol type resin, cyclo aliphatic group, poly functional one and the like, all being synthetic chemical compound

containing epoxide radicals. With these varieties of resin, measurement has been made on their adhesive strength, especially in

relation to temperature performance, as a chief subject of study. Outstanding among them are novolack epoxide and cyanuric

epoxide which have very high adhesive strength such as 150 kg/em? and 250 kg/cm? respectively at a temperature of 200°C.

Their electric characteristics are also excellent as insulating materials. Low temperature adhesives have been also experimented

to find not much change in strength at a temperature as low as —150°C.
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Fig. 2.3 Adhesive strength vs temperature of
Bisphenol-type Epoxy resins.
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