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Fig. 3.2 Commutating angles in a shunt thyristor motor and
a series thyristor motor.
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Characteristics of Rotating Brush Motors

Central Research Laboratory

Hiromichi KONDO - Toshio TOBITA

Squirrel cage type induction motors have many talking points besides being simple in construction and inexpensive, but

the speed control is the only weak point with them.

To cope with this disadvantage,

many devices are worked out to enable

the motors to operate with variable speed. The rotating brush mechanism, in which brushes rotate with the commutator fixed

contrary to conventional DC machines, in one of the devices.

induction motors.

It is applied as an inverter to control the speed of multi-phase

A simplified model in used for theoretical analysis of the contrivance to obtain its operating performance.

A number of preliminary experiments have been conducted to testify the theory and assure the practicability of this device

for a variable speed power source.
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Fig. 5.1 Observed characteristics of a test machine.
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Fig. 6.1 A method of voltage control.
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Features of DC motors and their Practice

Kobe Works

Hajime TAKATSUKI + Masahiro HAYASHI

DC motors have features of better speed control than other type of motors, being fit for use in the fields where continuous

and wide ranges of speed change are required. Motor application in the latest industries demands higher speeds and larger

capacities together with automatic controls. This is the reason that DC machines are coming in the lime light again. Modernized

DC motors, like induction motors of general use, are now standardized according to their applications.

uses they are further arranged in a series in production.
of the wide range of speed.

apt to pose problems.

For special limited

The basic features of the DC machines consist in a characteristic

When the automatic control of severe nature comes in requisition, transient characteristics are
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Fig. 3.1 Speed - output » torque characteristics of
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Mitsubishi High Tension Submersible Pump Motors

Nagoya Works

Masaru YAGI

for Gifu City Water Service Division
+ Yoshihiko WADA - Takaaki HAYAKAWA

Submersible pump motors are increasingly employed in the various and their ontputs are also on the trend of enlargement.

With an anticipation of the motors of the kind becoming at higher voltage of 3,000V, Mitsubishi has been endeavoring to make

earnest study of the machines referred to.

built for trial a 100kW 4p motor in 1963 to test its life.

Based on basic experiments of model coils conducted for several years, the company

On the occasion of extending the exciting facilities the Gifu City Water

Service Division approved the result of study them made available and placed an order for 3,000V high tension submersible

pump motors with Mitsubishi.

They are the first products in this country and have been operating with success since 1964.
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Clutch Motors for Sewing Machines <New Product>

Nagoya Works

Sadayuki KAJITANI « Masahiro YOKOYAMA

Clutch motors in general consist of ordinary squirrel cage type induction motors attached with mechanical clutch brakes,

their major application being the power sources of industrial sewing machines.

Mitsubishi has a history of thirty years in

building and operating them. Now new products of the kind have been introduced to meet the varied demands of sewing

industry as an outcome of the basic analysis of their performance and a new design worked out by logical concepts.

The

most striking development of the new clutch motor is the employment of special three phase windings to obviate the trouble

of vibration and noise coming from pulsating torque of the single phase machine.

abroad to manifest their excellent quality.

They are new welcomed home and
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clutch motor driving system.
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Mitsubishi Medium Rating Induction Motors With Class E Insulation

Nagoya Works

Masaru YAGI! + Sadayuki KAJITANI » Yoshio SHINOCHARA

In September, 1964 the standard of class E motors about the frame assignment from 63 to 160 were established by JEM-

1180. The production of these motors was set about as standard motors in this country. As the class E motors wers recog-

nized of their true value and came in popular use, the present range of the frame number became too narrow to meet the

requirement, so class E medjum rating motors of the frame number larger than the above mentioned one are asked for by

various custmer,

Mitsubishi medium rating induction motors with class E insulation are new developments of standard

products in response to these demands. This series ranging from 180 to 315 frame number include open type and totally

enclosed type of 2, 4, 6 poles.
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Fig. 2.1 Type SB-E super-
line E motor.

Fig. 2.2 Type SF-E super-

line E motor.
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Fig. 2.3 Type SB-EV
super-line E motor.

Fig. 2.4 Type SF-EV

super-line E motor.
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Fig. 3.1 Sectional drawing of open type medium rating
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“Dia-Epoxy” Insulation for High Voltage Large
Induction Motors

Nagasaki Works  Tetsuo SHIBATA - Shohachiro ITO

Insulation performance governs the life of electric machines as well as affects their reliability and maintenance in service.
To find good insulating materials is the first to success in producing excellent electric apparatus. - Dia-epoxy insulation deve-
loped by Mitsubishi has better heat resistance, moistureproofness and withstanding against chemicals, now being applied to
induction motors with rated voltages upto 6,600V. This insulation system is made from mica and epoxy resin hardened by
interpolymerization. It is so excellent electrically, mechanically and thermally that the stator coils of motors processed with

it can be dipped in the water for the test of marvellous quality.
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Fig. 3.1 Voltage endurance curves of various insulation.
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Fig. 3.2 Thermal shock test given to Dia-epoxy resin.
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Fig. 3.3 Comparison between Dia-epoxy insulation and class
B insulation subjected to 200°C heat cycle (changes
of insulation resistance).
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Fig. 3.4 Comparison of Dia-epoxy insulation and class B in-
sulation subjected to 200°C heat cycle (changes of
breakdown voltage).

¥ 7 AP TRFD HEEED 3,300V D 1 Lo nT, 2000C ks
F % t=tt1onsal 2o k. TaAbbH, 200° CicT 96 ]
AL, 40°C 1009 RH ofERfENREIC, 24 RfEEL, <D
B, 3,300V OTEEFEINML, X L ICIRBIRIC O 4,
1R 200w 60c/s OI|REIZINA D &S RBE Lo1op 2L, C
D Hfon BERD S x L, IRELE 1, IR OMERE 5T = X
USRI O EE L. (B 3. 3) dfPrftey 7o i iz
HEHE, EEA LT, FRORER EOHRIER iR n.
3.4 0k, HHEMEEIEOZ LR R L2y © €, BRI
YRR T BEA 2R TS, APkt Mg, I, 9 1,000
AT BT —EHCER %, Wb U3 LvEEAbh T
COEREREEICKH LT, »h)OBEZHFLTWS,

3.3 MkiEds & UTEKE ‘

T B HRIC & » TR Th b ARWEET, BEDRSF L)
LABEEABHE-CHE, BREBMRI LD L, EHREREE
FaA, FaRASTICE T B A ORMIBRIBICRE L,
MRS h (BEX T 5. dPrfi+Te HEROMHEM: 2813 5 729,
I %, A X UK ICHE v L, % Dtz Lt
<7, (E3.5, @3.6) »FiLd 1,000 xJi1—s B OGRS %
FL, BEERELTVS, $hndlPLoL O+ &, &
SICHBADENT < BT 2. 3.7, ofw #HEKICE tF
L. 2k HORAERT.

3.4 MESMEH L UTHERME

APk MEERICETAT T 2 BB WSt 3 X O 3 A Ak %
% 3.1 FET.

3. 8&3% h B # v—a, 3 %Ml LU GFIEIEA IT
ArFTRF HERD 2w iR vE L, MEREHIOZELER L2 D

=yET e . Vol. 40 - No. 6 + 1966

ILACH







(130C s/ HT33 kV £050)

sy nv o (EEe0)

G400 800 1200 1800 2000 2400 2800 3000
(kg/cm?)
® 3. 11 33kV g DREMIMmE D sk
Fig. 3.11 Mechanical strength test of 3.3kV insulation.
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Fig. 3.12 Relation between life and deterioration temperature
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Fig. 3.14 Thermal insulation life of Dia-epoxy.
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Fig. 3.1 Relation between the noise level according to NE
MA standards and protective system of outpat and
speed of motor.
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Fig. 3.2 Dripproof type motor with silencer.
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Fig. 3.3 Cross section of dripproof type motor with silencer.
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Fig. 3.4 Examples of silencers.
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Fig. 3.6 Cross section of totally enclosed ribs and fan cooled
type motor attached with silencer.
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Fig. 3.7 Cross section of totally enclosed motor of fan cooled
type with cooling pipes and attached with silencer.
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Four Speed Squirrel Cage Induction Motors
for Fully Automatic Sugar Centrifuges

Nagasaki Works Yuko SHINRYO

To provide for increasing demands of sugar in the world and for keen competition among sugar industry in the home
and overseas markets, rationalization of the manufacturing equipment as well as the enlargement of the refining capacity is
being carried forward. Especially in the advanced countries improvement on the arrangements is sought for in evey respect.
As one Instance the operation of the centrifuges is on the trend of changing from the manual or semi-automatic control to a
fully automatic system, wbich not only increases the capactiy but to make the quality of sugar uniform with resultant advan-
tage of reducing labor charges and power cost. Under the circumstances Mitsubishi is successful in building four speed

squirrel cage induction motors for fully automatic centrifuges.
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Radiation Inspection Center and Equipment in Mitsubishi Itami Works

Itami Works

Yoshiro MAEDA

In Ttami Works is constructed a new radiation inspection center in order to solve the problem of the safety in radiation

inspection and workability of existing simple facilities and also to improve the utilization of the nondestructive inspection.

In building a new inspection room careful consideration was taken to the selection of the site, space, enviroment and

economic restriction on the installation for the radiation inspection from the viewpoints of protection against the radicactivity

and working efficiency.

This article describes the design consideration in particulars, radiation inspection equipment and

accessory components in the center. It is also the aim of the Company to improve the quality assurance of the products by

performing nondestructive inspection with the arrangements.
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35 MeV Betatron

Osamu TANAKA - Koichi TAKAKURA « Sanju HIRO - Hiroshi IKEDA

A 35 MeV betatron has been constructed for use in medical treatment and industry. Unlike the 30 MeV field bias type

betatron built formerly, it has an electromagnet of simple construction and also a simple electric circuit so as to reduce

troubles in operation. This qualifies the machine excellent in practical service. It has been in successful operation now and

well adapted to the radiography and the experiment of X-rays and electron irradiation.

The maximum energy obtained is

34 MeV and X-ray output available is 50r/min-met with the energy of 30 MeV. This report deals with the design, construc-

tion, field characteristics, radiation and electronic orbit of the magnet of the betatron referred to.

L% &2 #» &

35 MeV X—atov ik, 254, Lo X 5% ¥ ORI
PERTER. &5 HWEME OETERE, & i gT
ME A B XEORHA R E O TERERE L Lol AN A, KK
DERTERERE E ZEUEL T v 2, BEFHCEESLTE Y,
KA e LCOMABER T A T 2. 2 DRI D v T
EX-R

2. & B
2.1 BREOHS
TR DR E 2. 1ICRT. Rtz 1244 640 mm, pyi%
360 mm @ 92,5 ROUEHIEE 2 b b, #0058 20° DFHE 1= b
B2 65, 4 12wt 1 0.3 mm JE EERERH I 11 2
!

] T
i = |
; @
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S ]
) ) - b
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ey gé
N Ve Y
4 H
|
o |
Q-
: e
~-180~ :
= 250— |
320~
1440 o
;
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o O
S oen
o o

R2.1 & @A o
Fig. 2.1 Magnet structure.
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w3,
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30 BEU Lo it 02mm B 54 FHE H-12 2508, <
DR Joo0 R MHEE 2 EE L C, WS RE X crk Vb, 5
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DBEFLOBAE L TW 3B, 2.2 RAKOFFmONETH .

2.2 BEAOMEERS

2.30RT & 5 CHER & BRA OB 211 &3 BFlEES X
T3, [ oL DL 88 ¢, a1 Hi A5 3x 4 mm2 DI
R AR E TN LTHATH Y, 1304 35MeV T, s
P 240A (rms) © B 5. FF ao5oy 12 990 KVA (3,300V,
241pF) OFRDS D% 2MEFNCHAL, ZhLNIERIET)

22 -3 btoov K
Fig. 2.2 Head of the betatron.
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Fig. 2.3 Driving circuit of the magnet.
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Problems on Parametric Amplifiers (2)

Central Research Laboratory Takashi KITSUREGAWA - Kiyoshi SHIRAHATA

This text is a sequel to an article entitled “ Problems on Parametric Amplifiers” Mitsubishi Denki Giho vol. 38 No. 5 (1964~

5). Discussions on bandwidth limitations of parametric amplifiers are first given herein in pursuance of researches following

the previous ones on broad banding. Next on the formation manner are shown many examples of signals and idler resonators

with special comment on a balanced form to be superior in view of the aim of broad banding. As to cooled parametric ampli-

fiers, a number of problems are expounded in succession to experimental results in the previous issue. Furthermore, diodes,

circulators and pump sources are taken up of their necessary conditions. Lastly several parametric amplifiers developed and put

in practice are touched upon.

7.0% 2 op &

T DR K5 Mo SIREROIZM AL i BI 3 2 MM (1)

=B Vol. 38, No. 5. pp 802~813 1964 DESH <5 5.

Al Asatwy HEREZERALT 2 ELTO W D
DR EERL, TOFRAEWEOH B DT~ T4
bR, FEowEt, S, B X U ic
DWTHGEL, S ERL .

T ORCRE, FFIANEALICBE LR ICE v TiT A o Bl
AT DN TR, HHRIEOBRG & gt 2 b Lic, &
VT RS M oo MIBRORIKBHIC O W R, fix 02 WEE
BLUMHRBICOWTRIL 2. &S RIEHIRILZEHIN LT 285
DREEE & Ui, SPRERERRS T ChTnb ¢ & 2 i & 9
Bl b o TRLZ, GHICE 2 HRHEOBERICDW TR, HiR
I 44 4~F ZHH L B BICONTDRERL 228, AKLTRES
PP B BHTIHEAR Y, EHH S5t ws HER
DEEE I D W Tk~ e

REZOBERIOME L LT 444-F Y—FaL—-a BL U fu3 I
CONTRBEGMA FL DT Uk, S%ICs AT crciisks
MAEL 72 10 FEED Asabiws HIFRRICOWTIKEL TH 5.

8. RFx Yy 2 HiERO BIET B0 RF VY

3EC A5x4 MY o WIEERDEHIRLILDWTIRT, ZOEMD
FRL7ehs, COWTEE LICHIFEEHIRORAD 2 v I BRGE
HICoW T~ 3, ¥ FARIHRIE AR SERKICDw T,
AA—F D Q% Rsa—a & LT ~GB HixRw, Hsktzm
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2, 3FCASMEIKAR(23)ICE »TR2.2, 3.2 & L7,
T b OEER T S14-F OEBAUIMAT CRRIN TS
bF, BRNAEBCRAPECTD %, £ TH4A-FD Q &
KU Ry A Tn 2K (2.10) IK X » TES 74 F5 MARRE &
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BIV 71F5 BHBBICIHR X ¢ 5 eI/ L 5] 1vd050

* FREBTAERN (TR ke JepFAemt

81 % i [ %
Fig. 8.1 Equivalent circuit with double tuned
signal and idler resonator.
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}_
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