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On the Starting and Controlling Equipment
of 6,000 kW Rotary Converter

By Tatsuharu Uxuma
Hitachi Works, Hitachi Seisakusho

Abstract

In this paper, the writer describes the various starting methods of the Rotary
converter. He explains the Ward Leonard system, adopted for 10 sets of 6,000
kW Rotary converters at the Kawasaki Works of the Showa Hiryo K.K. and
further explains the interlockings and voltage controlling equipments.

Several diagrams, and curves are inserted in order to assist the reader.
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On the Heavy Current Air Circuit Breaker.

By Zenji YOKOSUKA,
Hitachi Works, Hitachi Seisakusho.

Abstract.

'The heavy current air circuit breaker, as it must carry a large amount of
normal current, increases the weight of current carrying parts. imparting a heavy
shock to the operating mechanism. For this reason, it is important to provide
shock absorbing devices for such breakers.

As the main contact brush has a large contact area and cross-sectional area,
it is necessary to divide it into several pieces so as to have a large cooling
surface.

The heavy current breaker must, even under normal conditions, interrupt the
heavy current at working voltage, so the relation between main and auxiliary con-
tacts should be selected properly. Otherwise the main contact will soon be injured.

(1) #% £ A4 OGSl EER, OB e U
T SR S LSRRI P ek e CORS 2L, ZERE D EROWIN 2R T IHC
AW Uy YL HE U CRBEMEE 200 3 A 850 fED RIS TP E (R TR R

D ATE L F ks eI UAh o] 2 Ty 50N 2T ERE RO

CEERIREE e L U R A K 2ol & M 33 A 35 el

RS 2 B LIS A £ DT 25 LR TR 22 Dl BB

S AL G RFRISIE L ERAY QO HUIEPS e e TR

o I AUDVEBNC (R P e by kOO BRR M (SR O i

RN A E S i X AN T B~ BTEERE L 45

55 & D aid M1 2 RS DR & B Lokl 5

A\ AlBhEENET- & e T H b, H—lilld gk 600V

T LOBRZEEL L LA 2 | v 12,000A 514 FR0E S s me
L RAOMMIE e e A L oTh .

Loy SEEEER OB ECEE L CaEo i 24K S v ) EHEBF

BEE NS LED D Ho M U TR USROS Ty (& A Ol 22 5i U S s g 0)
WA L SRR A SR DT e T T B o WO SERTEE (R B2

EX L HNIHREAHBTHOCN EHBRDAL JEOILBTOKRS KO TRESNDL 6DTHD

) |

9] |



608 o A 4 A H JFL

T\ HEEE IO 2EEE AERT X 0
BKHEDIEBTH 5o ZIZEARDLAZATE S 8
B & £ D & O [T \C 3l Ly 25

H—  FRERER600V 12,000A
A ERRSE Bs . HMA

600V 12,000A Single Pole
Solenoid Operated Air Circuit Breaker,
Type Bs Form HMA

& UTTURHRA 7S % ZEMBIE ) 7245 5 o JEODRED )&
B DS D55 A (3 ATENER M USRI 2 B 7
BLEDOEDTH Bo BIRER DKL D MR
H O TS WHR BT 00 BIriv B K HE0 i A (& ok
HDTRIVEDELAODT 22BN 58T A
DD & o T E ILIUTKIL 5 HMB RS 2 73 )¢ §
U0 & 2 EEC 5 O SR ) 2 3—75 6 Lish
HRLEECHEEZESLDTH O #LZOA
Bj— s E HlOBLE RO B LB s

-

BHME % Ju 3%

B Ly O TIRBEERROBIE2ET HILES
BNLDHLRTHbLH. HOBMRT 22— LT
CHEBANCEIT 5 & O U HmEiEL <
WD TEBRNOREE 2 U 2 Ho 3k, R4
MHD b DIZdH o TXPTFEFEBLNENR] (Skin effect)
OREDVFE LS REBLLEIRTARETD 5o
FHMET 2R T AR IO ERKN » FH
172 BAPA UC &\ (ISEHREE 22 3K S ¥a st Db
HEREE 2 FE O TR LU ML 675 0e HBDIZE
BOSEOREBL LD ETALEDYDH O AT
O H g (352 HTIN U TR A o T & EETO) BRHEfE
TN TEE 3 B NI )) 20 Uy HTHEIO)
GBS 2L b LIS B R ITIE Wl 25
12X 7 6wty PO BT 2 W BB O FE T
HERIEBIKSIBR LD LB ZIRIEETI
BRI M T U\ HEPRI 6182 % B~ "CHR S 22 36
A0\ e o~ B T e
FNIRBIMOZ LN —H AT ATER SO
PU2P5B B R U T ek U CREEh R 22/ S <
TAHHLKRYTH Ao IO D (KB P BT
for R TR L TRER K 67 2 RS I B AS T (3
W7 DGR 2IEN T 20O UNLHETH 5
S RIEWEF

iy REE s 22 BBA L slild SRR S 2 25 A 5
B LT OBHR 2B <t D HiBEEE T 2RO
TR LD R i 2\ W BB R AliBhEE

TREINDDH B DTN

(TIT )

TR U OB OO R 2 2 RO TR L

A7 AP ERZRC A T 4 MEECH
ho SRLUEL 8- D8N A & § A,
O 2 FHBEEHE - B RS~ BRI TRCEE

ﬂr:l A



I W K T Ol 5 v S l%ﬁ

TN E5 5 JE il oo 2GR 212§
A SR IS OEREE FO K7L A AR S <
760 R E I AR RE S LSS )
ﬂ*h&&%WWHmybmﬁ)L&&E&UY@%&a
(&~ P T nl s
KL 2T &~ 3 Al s & O#MT (4%
MO AK B HEPT & Bl ithe L OF) L O
NEF HHDLYEETH B o TR AT UEE
FHCA TR IR 2/ &Y S K HREM]

PR T A A T A WSNIEBEMANLATD
F T 2 LS BED AR Ao HUCTRN
RO K7L B UEEC T T & IR
TR 2P &~ F A - £ OISy TR

LD E 2L G LishH Tsob i

i Tl

RIEMRT- 7ot 3 THSOBH L2 /)8 6 LIS H D
KE)TH B o XMW R0 1 R
O U SEHE T /P2 6 U TR#ID T
BRI BRSO T A o TN B SRS
O L\ = R Ze i~ S A B D 1§ ) (24K O it 3 AR
73 2 LT [ sty o 50 U TR % o
(AV) ZR#EEF
RO n < K TR S LSRN £ 0D Tk 21 (3 HE
e/ s 6 L Th ok 2 & 0 b IZHI 2 K
SR T B T R ES O LR & < v TR
F-OBEED E U S 78 B o B0 WS kAL T 21
3 T2 i taE 76 6 780 ARFEHET-0) TR
Lz t—fa% (E ) S S I A I P L

fir i %o

C U R S TTUEA o LR, LS
B &\ Ik adEit-1-0) 1L -
et 2P A LD TH Ao

(V) RFEWEF

PO A L & B ITHTCHT

5Yi

7 —
Ry — K

Z &Y A RN

?}; 609
Yo ety - (R R O IR AR O Y & R

S I N R 3 6 I DR L1 1123 1 = [ (D1 o B

[OIROBE 27 T D ThH bo =K 10
DAl TRV 22 550 (it U3 5 300 O) 8t A
AiF I GG RER G 0 B R D
i U S DT T2 P 3 2 & 0 Foi (3N
= R ity 1 A S T - CF2 0

BIILTE 2 WD B o ZASHK

ﬁ.r.._-'! II

i BE600V-16,000A I Bk B Ik i

Rupturing Test of DC 600V-16,000A

45 =[] R A GIEO 4 v e 57 7 4

;]':

Td = 02/ see
Te = Q0fS5;c

Oscillogram of Rupturing Test shown in Fig 2



||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Bl T KA T
OBHNFE & HiET + v 75

Areing
d

=9 | -5:zand(0“§

wmdin

ey eAner .
OSC 6 (N $2<«/)

Oscillogram showing the Opening Order
of Main, Secondary, and Carbon Contacts.

SEET- O RETh & [N E1 5 OB AK A B ) 0)
FEHI KBTI SR SNE S 23+ & g
T 2k B MGEOEH 22T 5 6D TH
Bo HEHEZ 600VI2,000A % iz » LoT
HE 600V16,000 A O)[a]i% % 54407 1225 0) Bhfh:
KO B 258 %2R Uy =B HEBIL LB
st DBIR2RKET LD TH 5\ BT
B S BIEEREROBBEIERE P Ve Uy B E
PRETHEERL LD THLRASHES M
SDREDDH B FHEET K O FHBHEE T 0K
BBHSITRER4 Y vu 25 o oG ES
Wil DI < 75 50
(VD) sise% &

T B R (B 2 BA S v (XA 2 AT BhER 5 e 15
B U S0 T2 B8 2 BB 75 5 L ob I
MRS DB 2P S 2 XIS HLH 6 L
DAL b ¥a LIRSy —H5 1220 15
Lo o (R IEFHE EE8e 2 18 3 M1 O) WG 2 S 4 S 05T
BCHBHo RHTAKBHA P EEEZS A TIE 18
1D EMERTIAR S < v HOFER SO E R AL
LT 2B IREEes 2P LOA L TN %
AL TUIELH EEEOWATRM ks 5712

el

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

EM T 238 Do MDOTHIIMIMERZI T %
NDBRFEARTS 6 8 5 RERFEE B8 2 it 3 1t
NBDH B o Z%bh TUEEERO My 2 EE R S
LUAISDITIE sIMRIG 2K 4D L 328
DB IO TR B DN Z AW 22 4 T8 5 ik
ZRIEH LU AT D D B0 H LA b sy
a2 B Tldy DB 85 ARk 217 ¥ » 858
HehiE 22 FH O R (R A R 2 e LT &
— HG ITMBE 2752 < UL 5\ H ORI 8588 %
WS HIN L LTI A o (R INGEs51487235%)
(VI & & 2%

VT OR L 5 R LRI H 0 Tiky WHh
B DER DK U H AT 5 REEIRO) EINSs
1) %k UCHMRFOBER 2 /0705 6 Ly HOdE
BIHEN) 2 K75 6 LIS AR, WELLE » 80 5%
2 B L ¥ BT o MR ATEER SO ER R YA
L8 Bo BUCEEMTRROK O IR TILDER) & 2
IR T 5 HD I HEL L HO—DOTH A

XEEABIERXD L DIZH 0 Ty FBHEC R
T & ERPRA R % 2 S 2 i, LS LT 4 $8i%i0)
ki L 7% 6 780 B SEBEABITSE b
A SR TR AT S 3 A E O LR
O R ODESIR 251 5 2 DA BRI
& e WU EDIE 3 % #h ARRI®IZS 2 Bl Lo Tl
Ho HAMPHESREC (EHI ¥ 5 ih ABRIEZHE S PR H
BAGA DIEMIZ TG Th B\ 20 o T -8
W0 %2 i o 7 BFHITIE (3 3 L 3 TFIEhEN S 22 17
O TR DS 1 I3t LT BABGHEE 2385 (4]
~BH DN NEE K O EHEIFAIO M H i LT
HEIER 2500 A ) 78 2 s |k



i E K 5 M

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Closing Magnet with Oil Dash Pot

D THMEOEEER 28 LONFET 50 HT
A OSGA . AIERB 2 2 A OMS [T 2K
O MR b AT e Uy Aciiili 1

TR Utz O BERHEER > 221850 12 O o 51205 CH
HITH 5o BREAHIRIED & 0 Al ARR iR 2B U

- B BAA L L M S A A O P EE B 2 Y
WAlE A v i AR

- AABIBIE TS > A

i

M A BB b C 1550

wF #H (B)

Closing Characteristic Curves

Hh9

e 3 B A

EEE AR TH hHo
PHESFECEH 3 & i ABRIET# & H A AT ERER 0 &
HikkE Sy BRI RO B 1 o ASBRIEZS

-Gl bRl ARR AR

HITACHI

Releasing Oil Dash Pot.
EBREEBMEDFID & 0BT 5 L UEEHEE 2 /1N
b LU AHERHOT, BEITFOKE O BT
TOAMMET 2 8O ThE Do

BHEAMT L D8 \ES A 81w & WA L O
OHEFHE LR T 2 i~ 2K O THRIGEE 2 F 1)
g LA REEIC 8O ThH o (5



612 ﬁ;ﬂ,\m;nﬂ H

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

......................................

R i i N I A A N B e i e N T T

!‘mwwﬂﬁﬂﬁﬁﬁ e e,

HADOHPER M2 ICZESHE BEE. 5085,
RERE Iy RELRRST 2@ TTAER L0
TSy BOoMBIHET2IIZ 2587 24 %4
Lz X7z bm

W—ICHEEE T2 ICIAbMRETH 2 25, 2 %
RE®diIcidy KERE OIS KRB0 5
RIEEZ Lk, E20R 28I REFR LN,

it HEBICX 2T\ L2 MuwE Y T2
WEYVLTREZN., ZOROHWHOM TR D
WD =23 2w, EORMBSLHFHIcE 2T
DIF~NEX T E T ZICBAI R ERND 22 his
AERRIE Ty 2 TEEH D 2 Abim 2345 T fai1c B
2k &, fho L idER o MfEic k- T8 e i
22y ZThLIEEIT v,

SEOJephk it 2 HEEBNIC LT, w2 T
MOMBRLTRIFICT20TH 228, Zh bl
Heic L T EAL E BB O Ic, WRIEIC 2
HODBRBZN, Zhighvde7r 3o
HDMy ROMIZIELL Zh 2 H TR TR 2,

EH/ORICHI IEWL2H/R2UL>THFTIL
WA O BRI, EH B oA T
LIy AvAve7ind LYK ROMo LTI
TR, R ZRicikh 22720 2364 TR A
DTy FEWEZTLF¥ E U-.r‘ﬁw)ﬁ;, icd %o
EoRITAE O+ L RS
%ku#4ﬁa?dﬁbn.%n&%LX@m

R B ICE 2 I RTH 2, ZhITE
uk%®+£ﬁw%§ﬁ0fﬁ%o

RZLICH T 2l R, R BcZE L e
Wty KTy Rk oMin skt R 2 ik
Thado WOFFIZAL L L 54X V=TT
HIRNKIIT 2L DTHE 5o T O
e dbic, H b KB T2k T, fi
RANPEOILEREY KT LA F2TRY, ¥l Al
KIMALTRE2.

RELHEtHOS Lo HIEHEEREOWM O Fif
K2 TR20 METKEZEHIFEHY 2
HALICEN 2 KOO ICEEL Ty, =20k M
REHERY 22 THELTES,

FKOL % DL TR 2 XA 255 2 12

i T A e T R i N N

60

iin

FTNEL, KEOZBHIFRORBKICHEY, W%
WOTHEFTEALLKLTEZTHE 5 L Eizh

Do SO COTMRU B 2 851X BEX T L T
WERD, HICLTHLZRLEE R0, it
DEEDIRT I B 5o WIS HEER 32—y O P)EE
THh >,

B OTFRATECHITZ2F L2 0%, Iy
RIUDITHEZ oy WD L o P~ X HHER I
Hozdovmid, 2 825kt oT
HO Yo KL T, HERoBLE~TRL,

KD I T & H~_KoOW
iz XWEs AAR
KOWFHN D DIE 2 ML 7= o
EDLKDO B~ 24> %
RKOWHEE Y Icdh b L
BArAMIZ4eic 2T

FOFELIET X Y BhiE, SEmiEomEich
FTDCLUTIETE ool ki,
RICHEHETEH2 T AR B 2 BEICNTIZ K
ARMEOATBR28 2 2 L v vo BRI Fk
ARG O+FMET, SRR RSO LEE L,
HEOHBEX—H X VEEL 2 208 Mbo—Fic
ET22TIS, WFRELET 2R TH 5,0

Wi o 2 PR 2 PR SRl By IR — 6
WRORBICHIEST, K2R RALIVRLTH D
DTHRKOMIr 23 0RO R FR % H¢
BE23d 2 5 WIS LT Rk, BoERKicsi s n
DTH 2o

K oZLBRIEH L Zh 2B LE 2,
W7 705+ e rn—vRit, H[{iTe —< v 2
B/MMTICINT, WERICH 2 LYOHRYED

TN EBMRFELME L T2 25 e s 2
A ?&&u Ty IR AR ’fU\lu}i:-ﬂP, L. Fkx & i

2RICHL, @.(.‘é‘.v&ké’i’hﬁﬁm’)‘iltf. W L e
BURBLRDOBI 2P 2 B L v Ko % il * 7 ¢
MO, MOLICHI LAZIKEZTH L 5 Ll
TR0, MICHKRTH 2, BEi—E21EH
FICHEOMGEICHANE T 2 ik £ &, ZhicHife
RICBE Y R 2FAEMPER~TREGE B

e i e e e Ny



1o = N I R A

i

}TE jE A

Mechanical Equipment for Fertilizer Industries

By Minoru FukumoTo
Kameido Works, Hitachi Seisakusho

Abstract

In order to produce a consistently better grade fertilizer, more economically
than was possible by ordinary methods, a new process has been adopted by the
Showa Hiryo K.K. at the newly-established Kawasaki Works. Here are installed
many sorts of machines, some of them, such as Blowers, Fans, Cranes, Conve-
yors, etc., being made by Hitachi Seisakusho.

This paper deals with the performance and operation of the machines. A

special effort has been made to suggest ways and means for improving the turbo-
blower which is used for compressing a special gas.

In the last part of the paper reference is made particularly to the perfor-
mance of the caterpillar shovel wheel, now coming into extensive service, in order
to save labor and reduce costs in the fertilizer industry.
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