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Waste Water Treatments Including Ozonation Process

Central Research Laboratory

Head Office  Shigeru Suzuki - Yoshimi Mizukami
Yoichi Kuji
Masahiro Morikawa « Hiromasa Matsuoka

Fukuoka Works Inoue Seiji

Nagoya Works

Waste water treatment with ozone has come to draw attention as a new means of improving water quality.

This article first

describes the characteristics of ozonation, and introduces various practical treatment systems including ozonation process for dying waste

water based on knowledge made available with a test plant built by the Central Research Laboratory being subsidized by the government

(Ministry of International Trade and Industry).

Also reported are practical cases and experimental results of ozonation given to

phenole and cyanide in water for sterilization, Further description is made on several results at a tertiary treatment test plant for

reuse of sewage water through the reference to a part of information obtained so far.
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o Tnd, 11 3% o BOLILR O %75 % o, 20~25 [im® vh b, =05 b, o WLEERIE 3 [O/m figrc
HA #Jw i3/ TOC (£ BRF) ek 2 MBEAKDOERE R o Hb, RIFEMAEFEFIC VT, LITFRENT 3,
wh LadDCHB, tivbbbrdksic, »0-C, DT, 5.2 HBHEWIE:DHEHVICL ZEBEHKILIEEHA
05/ TOCZ0.2 CULPIAKDFEMRERIT B Y%L Ltk oTwd, SEliul LA
HAkD TOC {1 100 ppm §i#TH b, D& ¥ 20 ppm DEEA #J (1) mEf5t:  SEEILE -4y A
o RCEE 95 9% OMIIA B2, (2) Hpki: 25m¥h (50 m¥/Day)
R5 & 20-COBEFONHRRERLZ, FAE 12 (3) KD :  hydto Flb e Bk & L S ta Kk
BRI B 0 2 KEZE(LDHI % AL L o FBIC S WA DS (4) g i, BOD ofEx
525 Pk, BAKMTIATI 922 % & A Y, Bifaskix 944 9 (5) M o0-: RI13. 53 (7 14 Z0)
EARoTWwE, BB (4 20w B &) BPDLEBS T3y, (6) Jotz OEE : R UESALPPKEN B KT, KEZEE)
BEMRTED CHIR I N T3, s BYcd 2, g BEL LD, Vo WFKETS KD T, KOBELEZF 5,
//Lfg$J]/j<LL]_§’r,/}é Results of treatment on dyeing waste water.
. N i fik m3/h ' O3 O B B HEEES T O C |l 14
IR vymey ra— B RCW W N | REAEER | & B EH | pon ppm 0u/TOC
3-2-C-1 12072 107 1.77 1.65 93.0 85.5 89.8 718 1o I o
3-3-C-1 12072 106 1.9 1.67 86.1 98.0 98.2 386 70 0.225
3-3-C-2 12072 109 2.10 1.80 85.7 89.2 91.3 500 75 0.220
3-7-C-1 12072 100 2.06 1.93 93.6 89.5 93.4 510 111 0.174
3-7-C-2 12072 100 1.94 1.85 95.4 96.1 98.0 540 104 0.178
3-7-C-3 12072 100 2.17 2.08 96.0 92.2 94.4 670 198 0.105
3-8-C-1 12072 97 1.95 1.62 83.1 86.0 87.0 704 — —
3-9-C-1 12072 103 1.90 1.85 97.4 89.5 90.7 646 128 0.140
3-9-C-2 120/2 95 1.95 1.95 100 88.5 90.1 680 140 0.142
3-9-C-4 12072 95 1.83 1.83 100 80 78.9 906 183 0.105
3-30-C-1 120/2 100 211 211 100 91.7 94.5 620 146 0.145
3-30-C-2 120/2 97 2.39 2.39 100 94.6 94.9 610 129 0.191
3-30-C-3 12072 97 2.34 2.34 100 95.3 97.6 554 116 0.207
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P ODHEKRGIA L ERRIET, AUy AT B,
(7) EEWAUESR © MR RGBS ; k%5 - pH %
5 EBFIES  FELEOWEES - MEKES » 2Tl - Bk,
Ao B 5 AF 4 (05-8,000 g/h) « %% 5 (2,000 ¢ 5,400
H—34k) - Ku/raEz 5 (2,000 ¢ 5,400 H— 3 k)

(8) Mmpmgi: #£7, 17. w3, 17. 59 #9525
ppm MK B FRE R B R A A b, TR 2 BT

B7 MERELEFAT o0 H R H
Results of dissolved air flotation and ozone
treatment on dyeing waste water.

- ] i U msenrz | e
EoW o om o o | | COD | BOD | HKfa% faziip
No. | & B % i | pH | ppm | pom | % b
B ES 8.2 74.1 62.3 — 56.3
moE F ok 6.2 44.3 33.8 46.3 73.4
Os ( 9.4 ppm) 6.65 38.8 27.5 82.7 90.5
1 O3 (19.8 ppm) 6.88 37.2 23.3 88.4 91.8
O3 (26.4 ppm) 6.84 34.0 21.9 91.9 92.6
O3 (32.6 ppm) 6.80 33.3 20.4 94.0 93.1
Os (64.0 ppm) 6.86 30.3 20.0 98.7 94,2
) I * 8.0 48.2 25.8 — 65.2
2 wmom o® Lk 6.2 27.8 19.0 70.4 88.0
O3 (20.8 ppm) 6.75 25.9 7.8 97.2 97.8
i * 7.5 32.4 25.6 — B4l
3 mom iRk 6.00 23.5 14.0 78.2 96.3
O3 (33.2 ppm) 6.68 17.4 6.5 88.2 97.9
iy i 7.4 52.4 29.1 52.3
4 moE E L 6.30 49.7 23.0 47.8 71.3
O3 (25.2 ppm) 6.80 | 408 17.8 92.3 95.1
)
n ey hGO —
EERES £
100~ =
o
&
coD -140 O
— I =
S s
o 50k BOD
B
@ -120
o
=
¥
0 i ! |
4] 20 40 60
O HH &

® 17. #Jv BFR (I B+ A L)
Results of ozone treatment after dissolved air
flotation for dyeing waste water.

18. ok B ik & A5 MUEID KA I X B A (CHA LI
20—
Schematic flow diagram of ozone treatment system for
dyeing waste water (Trickling filter-+ Ozonation).

BB~ )y DA - R - KL - AR - RN - KA

C ek ) TR S A AR & R D,

#pIC

(1) WA HokBER+ Ay ME(E 18. icoo- #7R7)

(2) ¥k 300 m¥/Day

(3) MR - BERYR —20 %, Zrfed —40 05, Mibkgy
B —40 %

(4) AFEEP - Bifa, BOD COD g%

(5) Jotx O AUHE vazs REIFEICR O E 2
BTRELASDTH B, PKPOBHEDEE Aozt O %<5
35, LRI FFEICTT R, HRPOD b MEEwaic it
L, HHic 4o Bk X »> T, el - SEEUSR o iRk 20
BdcH Y, HEREIARS T, Suiudoak BRn & RHHE
LT3, HoKAHE, REOBRMEETGRICHE LT, KEDLED)
Kitz%sc &, 2HROBEEDO L ABDESRFLTHE L, B
T UKL O AT TH D a0 5HOBEARLET NS, A
L, WkoBA - 2BEKCDWE, T2 5k 2RV, Bk
Fihs IR OMRATTR 5 BERED 5, HOKARIEE AU L
MEPH LR Isu b OREEZRBYTR LA, F—arblb
Ak 5ic, COD, BOD o likigh it cd 3, 19.
ICHVEIEERE % 7R Lo

D

(1) WmWHK : AW-HIEEEEEE - Ay L

(2) ¥k : 500 m*/Day

£ 8 EEiIsu bic X D BBk B SR
(B AR+ A0+ TG HERD

Results of test plant for dyeing waste water (Trickling
filter -+ Ozone treatment- Active carbon adsorption).

BB k| AHMEE | 4y 0IE | R

& R e 1~2 1~2 5~15 20~30
B g e (%) 10~20 70~80 95 Bk

pH 6.0~8.0 6.0~8.0 6.0~8.0 6.0~8.0
S S (ppm) 10~20 10~30 10~20 5~10
COD (ppm) 150~250 100~180 50~150 10~350
COD#EH (%) " 20~% 30~70 80~95
BOD (ppm) 150~250 60~100 30~-80 10~30
BODR#ER (%) 30~70 40~80 80~95

19. kB E Ay MBNC X 5 3 PR KL
Ozone treatment plant for dyeing waste water
(Trickling filter--Ozonation).
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R

S

~ 801
E
&
= e0r
i
{.;% 40 /Eﬁn‘a
2 20k
E 2y By BB
0 . @ N 1 d
8 10 12 14 16 18
AR
23. JUkE X 28AKOHE (hiyo H#IE ppm)

Turbidlt) (reduced SS concentration as caoline) of
raw waste water and its filtrates.

H
200 250 300
(mee)

24, KRB X CILELK DN TR DR 22 b
Optical absorption spectrum in u. v. region of
waste water under treatment (decomposition
of surface active agents).

8 10, BUKE U8 LB RS i ’“UZWK’FL
(2B iEMR -+ AJ) WA OBE
Measured qualities of raw waste water and treated
water on each stage of filtration, active carbon
adsorption and ozone treatment system for dyeing

waste water.

[n- BOD vax/=4i SS
| /a‘u&*’“‘fz
 “ppm j PP® ppm ppm

i # pH

FA(zTv—2 a0 v#) 6.6~8.8 20 280~370 | 0.07~0.21; 30~40

A I S

6.86~8.3 29 235~300 ; 0.03~0.11. 15~18

160~210 | 0.06~0.15 14~44

L A R 7.9~8.8 34.5

|
i
|
A Y v BB Ok 7.4~85 4 140~190 | 0.0 ~003} 12~13

RBANk, APIEELHOHEELE LT, AT clfshzx
SRR LEAAR b DN IR D, WX E-o (17198 mu 9 228 my,
B LU 280mp, EiC228mu) OURDLE R & -k, BEDLEDIC,
PR BT BH0K, 3k CEIIIBRS IC 51 B 35~ LA
DULESE 25000 B 24, 1RT, TSt X 2B Ry =
10. Wik Ui, TE¥ERRIZ, FERFE OBRIBH 1.5~2.5 mme (A #:
B % 7ton, 14m?® (23 (MHWFE0.5) SV=35h-1. LV=7m/h #
Ju A 25 ppm TH 3,

TONBICH LT, FEROMEMERRS 5 &b, A

HAKOHAM S BHEIE LT, 4y OFEERIC L 2v-hW 5 4o 1
F M (AC—03-AC), TEH:RATIEMN & BOD phksh L ok
WD, 230012 BT (2 ERKARED A Y aERihcd 5,

¥, T ORI R OMIEIc X VEG L b DT
H%5,

EHE

(1) k= -

(2) Hpki:

Ay I+ TERETS YR ALEE
140 m?/Day

PEARMEAD oy O - 83K - Kk - AT - - FAR

(3) #ROWEI - BEBHIAK, 3% (5D B RREBPEA, P @ik

(4) BHEW : fits, COD SS o{&jg

Ao Bt Eh PRI Lo TR SR L, EmRAE (5

~v HHX) &h, BOD COD % X o{EEARM oI5,

Thbb, BEHEK Gy REDFRAT ALY, 2k 29d)
DHH W L DT 140 m¥/Day &, HlgrykEzRbh v, Lo
T, AV MBS I N TR S, Rk R IR T &
Bifand % HigE LTW B 0T, Ay AUEHEMOFEHTH -~ (FMP
ZEKEHID), BERLEIORH: 2 ) B2 SWEH LA
o AV MBEOEE & UC pH R ARRTH D, F 2500 28
L ELE W, HGROERE, s9-u ki oc, &
HBRAEH IS, REORERBHiETWD

Ay B R ALER

(1) MBAKE—6mh, 140 m¥Day

AT Hok T ammrne | —{ s |-mn

[ #man o mmes /> ez |
M25 MERPETHEARLE O~

Flow diagram of ozone treatment system for woo)
manufacturing waste water (Ozonation -+ Activated
sludge treatment),

AER BT

26. 4 Vo

B sy b

Decolorization plant with ozonation waste water.

g1l 4y o Hal % o KK
Results of ozone treatment.

+ 7 i
| H | COD- S8 BRAKY) n-~ ¥y
[ o . ppm ppm | 5%0mp 3 H 49
moomoo 4.7 150 23 18% S E
nom 5.2 61 1T 755 6 ’
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s

e

(3) 2u7uwt

(4) FREREZS (P Avo 2R, pH hIEEENAED &8
ERVE,

TN HLDEBEROEAAEELSE 12, IR T., £, TOHERI,
FEEEEOR 2 6T, NEERCHFRFREI 2RI A, &
Boeyz V0 RBEEECHE LA DD L LTWD, SHEEONE
#E 28.~30. (Rt

1. 7z /—LFKLIE

2z /- SER BT - BIRENILE - S52Fw0 LI - BETE
s BT, oS oTERBIHE XN D, W D2 -1 PiK
P R EFE 2 B TR R X 2 bR EC e T
Wi, BBAKZE EIC 22 -1 FRRA Lcah &k, RN
TR CEICE>T 20079z/-1L VSR RACEWEHT 2MHE
PERLT % e i - AR TEOMERD Y, o BibE
AREEEREINTE /o 2x/-L 25 AV REDZF TN T WL
BEEFEECRFHINThhwE, oty BHE b2 HE s 1V
EDORIGRIEFICED 2T v, izl o2z LHKPREEND
Dz D AV KL BRETH, MOFEMICEST T oz -1 #H
BEFENDIC EBELRC R, B 3L i 4Ju Ik D Dz/-
v 53, COD SO RFRT .

UTEmADWEEZEN T 5,

(1) 7 gRBE (B3 +4vy
(2) % #ET8 Gore-of ) X0 RET S 220

D 2058 Pk & G oLBULEE (RERRERIN) L, ToOLMKE #Jy
CTHEICHR LER i COD % &3 5,

(3) #HpkE: 200mh (3,200 m¥/H)

(4) #Jo &AL : 20ppm

(5) EZERCHEER ©  BRRTRIRERE 130 (BT, #Jo pide
&, AJF1¥ (0S-2400-D 2 ), FoXt5 (F 20m®), By
o ALEE OkEE, EHRUEAR), BIIEEEE Voi-s KX 55K
AV DR, BIEFEERO BT EC XD 41Uy FEERGEAR)
i)

(6) mzhi: X3l &8, MhoBHbhAhkSiIC Ay ML
BIdciilksT, 220 1 1225 05ppm BLFiICA D, COD
% 42ppm 2 b 30 ppm IWIRADFT B, Iz -V EEE L 55 & Vo
2THRBEIND, EBEEC L3 AV BBRENT501) 221
RO RUSHER F 2 X FRIERDS Ay L RIET 272D TH 5,

e COD 180
A7z /-
14} 40
430 ~
— £
= f=%
I =
= 8
3 20 S
Ny
H
P 10
50

0; (ppm)

F3l #yvick 32z/-1DKRE
Decomposition of phenol by using ozone,

BEAKMBEA~D 3V OFH « 857K » ARk - AR - ZRI - B0

%7 pH % 7oy il (pH=11#) K+ 3t KIGL2T << A5,
DT E LD Dx -l & AV DREIGR, 14y IGTH LT DR
9B 3,

8. = &k m 38

KEFEORBIL & 40 F o Tl WiEE, RBEHNTs LU
HEBEER ERAL E R o THRLED LALr»D @D, Hic
EENERTES X oT, HRAOKEN X2 CHE - TE
Tw3, Mk 1o OEEAIA~O BRI L B3 7 S Efm
ZORRBCHEFAL TR D, ZHRUBEAOHEERSR & LT, —HRICK
DHDREZ bLILTRHD,

(1) IZEAAK (RHEK,

(2) skt pqL BEHEK

(3) E~OHKAARE X FHEHK

(4) BEAEK

(5) KBAK

(6) #EAK

(7) =oih

T T CREBRAKC DN TER L ERO—EE: #HE F 5, R
13. G EERAD HEBIERNEAOKEHEEO—F T H 299,
X 32. e i Pk R A OB D0-51P056 2 R L 7o H
33, 34 K Ay B o~ BL Y AV Ko & %9 2R Lk,
L 20m¥D (# 1 mi/h) € #Jy FEAEE X OS-15D (A
FeR 15g/h)TH 5, 1F - KUEIT 260 ¢x 5,000 1L, #iEgREHE] 10 47,
KiEdm chH 3, 3 14 CHUEESRE R R L,

FE b A PREKRD LBV TH 3B,

—HEEAK R &)

£ 13. AIEMEAKORABERIFAD AR BB E

Targets of reuse of highly treated sewer and its quality.

- M A B c
H H i
pH — 5.8~8.6 5.8~8.6 5.8~8.6
COD Mn | ppm — 0 20
sSs ppm | BEEAEGER- | BrAYEEhe | BEAEEEAW
HWREMY | ppm 500 500 500
NHz:-N |ppm 20 LT 10 I'F 5 LF
%M # ® | ppm 1.0 1.0 1.0
ABS pPpm - — 0.5 LI F
2g % | ppm — 500 BT 500 BITF
& W oZE] — 15 Bk
B | — BBk | HCRBOZNLE | HICABORWCE
AEE® | a/ml 300 — -

) A ABEEBTHA
B : AR AAHLAAA
C @ AGEPTHA+ MRS A

o !
— 1
" I e e At e e
2
54 4 e e
s 4 ’
x
& BRE S EX |—|a~~/yw_ﬁzj—1

%ﬂ%

2. EEHABAAERBLE S0-H

Experimental flow diagram for reuse of sewer.
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=BWEE (7)-F+hy=—F) =ng+n
IR=3%—¢ 1§

AR EFT 286, DMI/AEL, KEREECEFLT
b me N E R, — Al BRI 2 EERT & () 28/
RoT 2iIC kY d-0 BWRDEHLCTRD, Lickt- TEEL,
KIEFESE (~1 Alem?) ERZFHEC LTWEDTH 3, HTF
WEHERRE, REEEFIGOREIE DO WTlR 2,

(a) WIAEEEREIG

TN Bt Al APt 3e i (4)
hy—=F Kt 3HO+3e—>3/2Hp+-3 OH™ - oveonve (%)
LR Al+3HO— >AI(OH)g43/2Hy oevvrevres (6)

ORI b AR E N3 AI(OH); skt LTHERAL, B
KRt d BKFE A2 28 2000 IKHFEL, BLEAZT 3, Al
lg A pEAESERH AN ©, « OFsdE» 6 1351 (20°
C) © Hy iz %tk s 5, ERRBEERTRDA TR I RATR 7
VEzostio &, LRXCREND L5 3MDIE 140 & LTHAEL
TwbDTREL, £k Al (OH)™ DL 5 kAR Lk 14w A
Hix DTN AKIREELIANRES 2172, EFotsvrd
140 [AI(OHp)5-n (OH)n]G-"+ SLBIAEHK L TEY, i
flid+2, +4 Lok b Db H3ETHHN TS,

AVERHC X 3 20w2 TR & GEAE Ao F Al(SO»)s 7H:0 Tk
0w IR E F T 5 &, REERRO RIS N IR
2000 BHRIC k> CRELEL DT LRARL, BHs—EAabE
WAt Al B L, —EVRD 2000 28505, Th
O LB R 2000 BRI 2 T3 & 2R THRIFIR S 2 < &
D, Fob ORI X Dl ah 5 SO LItk » THEE XN
LEMEBE LS A D, 2000 BEGBRICH 1 23447 140 % PH
220y O, WEMBCEYABERRIET, C O &AM
Kol R EDEMEIC T, EBFECBLIE J0v0 OFHE
BB 2OV A TH A,

BERRIBRO 2 OTEMERE L LT, Al OfEdic Fe, Zn,
Mg 7 &3 528, Al % Fe¥* iy Mg % Zn? L b X 3 &
EIHRMNKE », g Schltze-Hardy Flic X 2 D¢, T4ab
B MUK ORI a0 F L HEREET 3 14y OFRFMsA
EVIREEEINERC R D, BEILER (40 QRO F b EREM
B Aty i & S WMPI N E S B v EReH 5, b
Lic &5 & 7uezos ODEBERD (1o ik k- T, FiERNC X
DEENIRAR > T B LEL LIS,

7 BBEEME & LTt Fe, SUS, Cu, Pb, C 2 EnAvbLh 5,

(b)) FEHEBEG

=K B 2 OH —>Hy0-+1/2 Op4-2 e -corvereerranns (7)
Hy—F KIS 2Hy04-2 e—>Hy 42 OH= cooovveoneene (8)
SR HaO—Hy 4 1/2 05 oveormeeeieeeeeeie, (9)

DFIGC X Y Fetled 3 Ho, Oy f2 28 20w 10X bICfIFE L,
2000 DELERED 3, 1AH 0B ET 20°C ¢ 450 ml @ H,
& 225ml D Oy L RJEHET B, BIMCEDRET 2 Hy, Qo2 @
BREENER10~304, 20~60p LELILTHY, NEELECH
bNBERDH () E100~150p KL L_RTR I MIC/PEN, ©
D7 DTESE A2 & 2000 T BRBERBL, PEE 2090 €
T T e DLEEL bNB, TLIAEBRCE-TELILE
A2 OFEERE 05g/L (20°C) T b, RIFOEE 1281t b
RCEBYUTCH B, TDRBEMAR ZMFE L 2000 ODRh

EERPK O BN - AZE - fUH - g

WER/NE L, BEBERKEL A% (NEFLOFFEL), Th
LOT LA L EFRER, MEREC b TRBK O E 25
{2230 EEL LIRS,

= BB NaCl & ¥ 2 vielfey, 7/-F BELEEKRELT
2 e (7)) OEIBEOEAROREHTTAbN Cle(fhE), ClO-(7
whi) EIELT B,

Cl=+2 OH —>ClO~ 4+ 0 +
B O ) O S RACRLLEITPRIEED (11)

chrk ko<l Cly, ClO- 23k EEER D % ik
{bsr L, Hifa, COD, BOD BrECHIRNERIZ R T,

TEMEEA R & LTl 2250, B, PbO: R EpsHvbh s
BEODOEFREET bh ke,

Ak K2 KEMALEIC ST 2 5HEMEADEIALFEIRZTR L.
T 2R 2. ) EKE & Al IR ELE, 3. i AP I
LITERN L OMFRFR Lo

2.2 Gt

DFCEEBBLCOVWTEL AV, 10fFHTFIKDnVT
Gouy-Stern “FH@ &5 % & b L5, chixX 4. iwRkEh3 &
5 IR TOE b b ST B A2 IS L e (Stern @), ¥
L ON iz OfF & N FERICH 58 (Gouy JE) & kb 25
F[HE w50 TH Do WERKPZE IR, KO—EETFICR

L2 EWmEIE D H L E S 3N

Materials of electrode reaction and electrochemlca]

equivalent.
I SR
kol MO EERR vy F-B ;
mgjcoul g/AH  I/AH (20°C)
Al3+ 8.9938 3 0.0932 0.3356 e
Fe?+ 27.924 2 0.2894 1.0419 e
Fu3+ 18.616 3 0.1929 0.6946 e
Zn2* 32.685 2 0.3387 1.2920 e
H 1.008 2 0.01044 0.0373 0.449
O 7.9997 4 0.0829 0.2996 0.225
Clz 35.453 2 0.3674 1.3228 0.449
I=3CL
b 1% F E (AR
‘con cu. {ppm)
. Lt RE (m b}
10°

104

-
=
D
=

P

7

(BERENRN]

2 . vl et taild vyl
101 10 100 1000

DIPRE (m®h)
20 ik & Al EFETENRSR & DOBYER

Relation between quantity of treated water
and thet of electricity of Al electrolysis.
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MR

Y
ooy };J
R A A
Pl by
oy 1y |
Py b
I i Py
S T N f
IV/ L/ VoV % ]/ y

[ . .

3.0m

AR E10mmtX ImX 2mH — 504K
@D10mmt X ImX 2mH~ 524%
B 7. 4k 0 F ALK K M T

Conventional plate type tank for electrochemical

treatment.

P lines) R

[edrevin HiB IR

8. i/ INEIT & st s LB o S
Principle of electrochemical treatment apparatus
used for high speed flow at narrow gap.

LT, Fh, Lk oows BEBEICEE, v GHDBL
2, EROREEERE LAY LT, BN OIS EEC X
»H5,

B 8. i NE G & i R R o R H 5, B
BROMEIR 7rzz9s & 25002 b DB & 2HvNETE (05
~lmm #E) 2RCHMEE, TOPNETE g cnBL X5
T3P FEHCBHINCH LANLEET S itk > T, #iK
i PLEzostd RAHI® S, C OEERK X - CEMREREZ
BRI D, &b, BEEICESE LcE% BRI
Bkt 5 7o, BRRICRT 2R -4 CHBEBEE LEZ Le 5 ()
B2 HAS LD whTwa, —fhic, BERWELm/s D ETd
N 271 I N D C L R REABMAHITCTE 3, Pk
o RET & 2ililts, 3 LT 5 ~EUhh, Jowr(Rhs) &
BRI IR S,

T, cOEEOBELHREOLD LM LARLIRLES,

(1) BT AR E2EE L, 20BN & cRfiny ik
AEHFT OCHEMERICREEIN S C L, Bl mE
ATE D, WRICX 2HEERC X - ¢, BRIEGEN IS —F A
(D ZARIETHIRT 2, ZOFERALEO—HEZE 9. KR, T4
R R E 10 T, B onelEzmE 11, wiRd,

(2) BRTFE2EALTREDT, BHEE E LET
RCE, FFICME IvAor LR D,

W, mEEEY V, BHEEE J, PekOEiEL p, FITFE
FEd g ehd (Ek, SfREEEER
V "ng] ...................................................... (12

PEZEPIK DTEMLIL - AZK - AT - INFE

( mm )

—~
=]
3]
¢
;Y
a0

H {
100 & o0 40 20 oh 20 40 60 & 100

oL
AVEBEOF O S O (mm)
9. EHEFERCXBPL2EBBOF AR
Surface flatness of aluminum anode of
electrochemical treatment apparatus.

10. N & Espi 2SR C 3 1 B EARRDL

View of electrochemical treatment apparatus in operation.

11, EERER L rrs BREEORE
State of aluminum anode surface electrochemicaly
eroded in high speed flow.

A LGRS, AL T ELTFRAFROBMERCTE, B
em LHEF & HBEWOT, BREEERED 5 & EEFBEICE
o T, HEHTEL RS, LikkKoT, B BENE (2
mAjem2~10mA/em?) kAo TEHY, EHEOHRIEFESARD,
HIRE 5 BIERICATE & A B,

oS & R T, SEA
LB ERTED,

AR 3,000 A, KR 20 mdh FBEFIC DWT,  EMEEE O
KEIRHEF D L, fESEher, 2 m? O AR 100 HrE N
WL TR 7. WCRTREdeab, chicd LT, #hET & EE
FHAEE 12 BEOKE SRS,

¥ 7, BFAEERIRICOWTY, Pkic ks TREREEDEY
HIIC L NERROEEREE OEFRLEIC L b, wo k5 BF
AREERB LN IEERD B,

BB T L Alom? BEF T
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100
80 B
—~ ok CI? Acid—Red—211
§‘§ 6 (Cibaram— Red~ ZGL) 100ppm
s BEBIBER
al o0
ET s A12(50,)5+18H:0
X AlCl,
201
1 1 L] L 1
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Comparison between electrochemical treatment and

flotation for fish protein waste water.

| T W om ® mE % £

73 (ppm) 50 ppm 90 ppm
C O D (ppm) 795158 (80 % Fzk) 795268 (67 % Bh32)
B O D (ppm) 3280514 (84 2¢ ER#:) | 3.280~>738 (77 % Wek)

N-hexan (ppm) 1,000->3 1,000->8
& #H K (cm) 30 Bk 30 Bl
S S 15 LIF 15 BIF

5 6. K 0 E L R
Electrochemical treatment results for water
soluble machining oil.

T " e OR A & # & (ppm)

g b i e =
LW 9 RE | I ALRL |
(X/cmz) (pm) | ¥ KL A K

0.01 8.3

¥4y —n W-3 0.1 100 67.9 3.9

0.5 3.3

0.025 2.1

vy 1w v K W-3 0.05 100 261 7.1

0.1 13.3

EXA -T2 0.01 2.7

- 2
HSG-55 WA 0.1 } 100 }33‘ 2.1

B, EEFER AL TH S A SR OMIARR S AT AR 2o
Twn 3,
I L 2 26081 2 m¥/h, 40 md/day, TEFFFLHTS00 A,
200 mme ¢H 5,
(2) Bk
7wk 100 ppm. &AM L e Qe BRSO 2R Y, EMUAE & 30

PESRHR OHEARIEL - AZE - 51 - JnEE

1001
80~
$  6or
\.: CI: Direct Blue—2&%5
%3 (720v7=vR)
=2 40
4 om0 i} (3FEHAL)
20 74 B{AL(S0,)518H.0)
$#34 1 100ppm
1 1 1 i H
20 40 60 80 100

FHIALE (ppm)
B 16, BEEESEIC I B 3Ek & AR O Mk
Comparison between electrochemical treatment
and conventional coagulation for direct dye.
B L DR TR - 2 Z R 15, 16. wFid, 0B ER
IR T 25 BIFRAERIH T 325, PikotRic X » Crdidik
LEDOBRVEE DD 5,
(3)  ZREEMNTCHEAK R 2 TR L LB & i LA o Leig
ZFE 5. IR T,
(4)  KEEH:IEIh O LE
KIFHETEINC I 1oLYs0a1T (W-1 H), vYa-Inard (W-
28, vYa-vava d (W-3) KKilcEd, 6. KThbDE
FIIEE R % oRd . FERIC RIFAMEIR BB b B,

°» 7OV

Blt, M3-cRIZE U BN & i 5 VB LB O
RO L, BEALERE, W ASEREL DS thiE2 ki
VR, Th b OETTS Y BEOFHMEFLSCIRL TN S,

WHOHFR OIS b b, BEROFRLE, IERER L e
BTBH DL LTTRARL, BRFLIREDRES B 2HET <%
TH55, WERTRMABESG 2 EE2[R L LT 52, FREE
RAEE Jotr O—BAE LTHRGEOS TG 2 3 D LHloTwn 3,

AHBEET O &SRB OEREE AGE D 3,

2 E X W
(1) B« AP, 13, No. 1, 61 (JF47) 5 13, No. 2, 59
(W3 47) ; 13, No. 3, 57 (JB47)
(2) Atl, &2 FAmEREE, (E47)
(3) fkigE « WKL, 39, 152 (IF 46)
(4) /PEA RS (IEk) (R 4D

423






B 3. o1 B o SR

& EEED LT 5 vY-5a BIBOZIL (HHdith)
V-Q Lissajous’ figure for various voltage.

V-Q & y4-3, HECBARZRT. QB IOFSEMi
s

B 3. ik b M ECE OB 2 BT 5 &, A-B YRS HCE K L]
it cd b, BEEED LA > T2 & OB REIHAE
Vs @ s (Ba) BOESERY, HEEEEOERERIC L
D28l BB IESHEMMER Ve T3 Mokl 5T }1){17%]1
¥ 5, CORGEMMABIERICE ALz ke 3, EHELED Ly
PR coBGEFMVIEL, CHICE> TEED LARIEE 5 & HGE
BikE Y, B EOEMER-V, K ECliiET e ¢ 5 (D)
TP UEEED ALz WEERER Y ET T Lk B,

3.0 V-QIEL YU ToRBAETE D,

S[iygigg"ﬁ: ]0 )fQAC .................................
R W=f - Sanco
X bic AB, BC o dQ[AV T H 5 Lid, IEHGER, M
TR & B A AR L, TR —EThbc LA RLTn
bo
Q| _dQ| _ .~ 1_ 1 1
AV~ av]e= GTesTes (3)
Q| _do| _ CgS
V| o= dv DA_Cz, C“_C“—F-C ................... (4)

ezt Cy CoRENENHEM & HF & 0 MIEHH Y 0T
AL, S HBEHMCD 5, IRCERHIRBERMA L 221 & o WEAR
FEFNCER LA EARTH Y, WERNIZET & 2 0ER-cEk
TN ORFEERIAD B ‘ifEUCJJT‘ {AhB
REETE S OBEREUL Bk X 5 & Az m iDL Vi LEFL
I, SMEEIICHES IR 52 L3 TE 5,
We=f+Cye S(Vet Vo) {242 Verr— A+ ColC) (Vi+- Vo) 3

2L, fEBEEREE, Ve REBEETOEYMch B, A
’%Zjﬂ’l friFiL, C, s BiEki+ s, BECH LT, HiE
BELY, BFEE LB ENENC L Tl 2—EE (81K

ZEE AT - B AR - FEE BB - NI

Electric characteristics of ozonizer discharge.

EREER) 228 LB wiB T il UTiiing- %,

4. CHEEE RN E w2 5e0 V-0 o2ty Fid, W
BEDETHE V-QUEEMEAY, HERNIR0 TLR> TR,
BEDIE - B3 E S CHITIMAIBOERD ALpiciin L T
BT asBlbiTn s,

4, AV FAYOAY o REEM

4.1 FVUERDADZRL

HEFEHGE R BIBN R A BB TH 27%, J0F HEDY;
F AR, BTOREORREL, (iy P& T OB
EEAELF LAV, o L RIEEERMOBS BRI i
BFEOGEETH Y, WELEUEORETH B,

A R C RS A b AV A T B B B B LT
RRZERD XA D, FTERNNCET e KBRS T O &
RHEE 2, Tabb bk SEEERE LT A D,

O2+e.._ﬁ.,zo+e .............................. ( 6)

BHRETORFRBICE YV HMT 20, B30k 02 LG
AJv Oz KT B, Cﬂbé:tlnﬁ“ﬂﬂa%«{ 7 M(g) &ML TD
=HAER LT H

O +M(g)~—->02 M) e (7)
O+ Og -+ M(8) 220 Og f- M(g)- oo oo (8)
— R E i Otk e, O L OfRIC L Y DfFEh B,
gt 6= 0 Ogef- @ ve e, (9)
Ot 0220y - O wvvove oo (10)

O; DA Rk T O WES T X 2 8D B 523,
THRBCHRDLNT W EWHO 1911 CIHIETc&E 59,
Oq D fFEHC IR TET ThF~ EE 5. iR d O @431 L L@
Xvkdbhd,
PLoR%d Lic LT Mo hRE#EL 5L, KiSomNaTc
& 0] 0-¢, O N fROERMICE, #Jy LRSI KD &

5Ikd,
d[[gﬂ B 5 (0 [ UUO TSR (11)
W A i ‘Ez [O5] &R AENE [O] & [O5] @ kg% fE LT
TR LS o (R I LT ke HAEHD@
%Oﬂss ?LLIM< \/ 1 ;;%@ge[m) .................. a12)

T - & LTMA BIGEEY) vtk ROBIREE L D,
TR ZERC i }K?Eiufyji Paschen o Pd #{LHIZ 2 L E/P A5
—E, fo TRADER %Y 53 -To Mo #Ed—EL A L,
WA (€] & BRI b oI (W] oRICRO BRI T 2,
PRINERT 20N d RERTELRch D,

425






I/
J

L 05— S1E 05~ TTo—g
S EE TT—— g |
Lo —100 58
glg | oL o s
N = A
&= 0.9 — W/ Qu 0.2k W/ O 20
’ watt watt \ O 50 a) p=400torr, d=0.15cm
(.Nl/m'm) (Nl/min) ® 10
0.1 | R BRI 0.1 S S
0.1 0.2 0.5 1 —40 0 40
d (cm) Tw (°C)

8. WiZE & RICKT B 4V Tk
(p=760 torr, Ty =0°C)
Ozone production efficiency versus
discharge gap.

9. EHREER Tw k32 Ao 84
2 (p=760 torr, d=0.15cm)
Ozone production efficiency versus
wall temperature,

HRERLASDTHEO, +ACREFHOHETHD

B 7, 8. ickoT Pd oigBinhmdnch b, Pd @"k%\ﬂ
eIk 2 oF, Pd offimiciiv, MBI
AREEL, HeD vz KERKER O LAY, B 10. 0BICE
FESIE, WECAGD) S 208EERIL, hoFE bICE-TL
DDEMIEL TS, COWBZ LY [4itrf WFE L A
WEGE] TH Y, ETRE, EFREST R Y o—BEREE Lk
4. 1 Eio>EER I © & R W ERCSH B,

B 7. ¢ P o/ E o ERSRIET 201, mem
T [02], M1 23883 B¢, X (12) X b [0 25T 5

2HDTH5,

B S. CHMERE A LRT B L RARIMET T o, MRS
I & OKUFRE S LR L, 4y o HCERT 2 BS e By
Juj*z)fc)«bﬂ’bz; X 8. o & & d olhinc Xk % FE4 R0
ToOERKY, PdkdRBotoREomnrc, doinc
k522 V\Tf%iﬂff}ﬁ%@{&‘ﬂc LB EARDT LIS,

BB ORKI

BB O N & W IC M LT BE 8o A#1 2 F 11.
CRTe CO XS IHTL 2B0I% & A EFTTREHESTFD 2nd
Positive System (3I1,—3I1,) %Y, % & i i No+ Ist Positive
system & Ny Gaydon-Herman Singlet System s34 B % %
K5 ERv, O 2Tt sv0Ea Abhiy, chiz 04
TA%yER & < Schuman-Runge ff#ikos 5 [ ~HEfF LexE & Oo Jilie
DTRBZEVELN AV ERRL TS, B, $slERC 2
Ty IOk BIREEI# &R 2 K T T < 1, O: @ Schumann-
Runge System D72~ ZEHZE LT 5, Blko &I X 378
ROBEDBARE, W 1308~ DTHOEZ S b LT &
FHNZ L#EZ2 L3,

X 11. ik, Ny 2nd Positive @ (0-0) Band #ik LA d D
BARENTVE, 2OHOMx i, 2 T0EE taF- it
TELDOTHY), FAEOBESMEFDLC Licky BERE T,
ZHMTBC L8 TE DR, chiBEERYOTHRE LS Ly
EEZBCERTED, HBROMBOEMRE Tw=0C, KEE
J1EE 0.1 W/cm2, 22IF % & d=1.5mm, HJ] p=T760torr &> #J
T BB

S FVFAH

ZEAITAY B AK - H L BE - R

(b) p=760torr, d=0.49 cm
10. #Jy71¥% BGE
Ozonizer discharge.
N2 2nd Positive
¥

Nz*1st.N.(0,1)—EE=mm

(1—5)
(2—6)
(3-7)

(4—8}
(0—3)

(1~4) 4000A
(2—5)
(3-6)

N31st.N.(0.0)

(0—2)
(1~3)
(2-4)
W(4~6)<3_J)
~——(0—1)

(1—2)

{2—3) 3500A

Nz Gaydon—Herman
singlet system

ro 0 /

1)
—-——————(2 2)

- b—a(0.1)
- m—a(0. 3

(1—0)
==02(5-3)

d—a(0.2)

(2— o)“OOO A

(0~0)Band @

rotational structure

(aj {b)
LG ST DTN ako b

11.

Emission spectrum of ozonizer discharge in air.

T,=3.3+0.1x 102K
Ao, B, ENEEo LS e T L, Pd
D L5 & IMCGER R A0 T % kAL, ML 15
D¥E T, 0 LF LR 281D 3,

6. ZZEAVFAY

ZH AITAY AT B0 K R IGE -2 ki 20k
obICE LW OSTB vu-A &, BEDUERTHHICHIEERIBIL
T35 OT B vy-X DR % b 2T b,

427






E 14. =2 rysqy 05-1200-D
Mitsubishi ozonizer 0S-1200-D.
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Outline of large type ozonizer.
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Deodorization with Ozone

Kenkoku Azuma « Kunihiro Doi - Masahiro Morikawa

Fukuoka Works Motohiro Kose

i

Deodorizers with ozone are extensively put into practice for the treatment of bad small from sewage and urine disposal works.

Studies are still going on toward the application of them for the treatement of exhaust gas and waste water of kraft pulp factories

and marine product processing plants,

In this article are first described the outlines of deodorization theory with ozone and examples of successful deodorization of the gas

and water referred to. The cases of similar treatment are also stated for food processing work’s exhaust made by Mitsubishi members,

Then reported is possibility of accelerating the reactions on the surface of activated carbon with ozone in the case of mercaptan and

of hydrogen sulfide in which gas phase oxidation with ozone is not fast enaugh.

Lastly mentioned is trial manufacture of deodorizing apparatus consisting of a scrubber with ozone dissolved water as an absorbent

an activated carbon bed provided at the end. The study of its performance is among the discussion. The apparatus is proved successful

in experiments and anticipated result is abtained. Further improvement, however, is needed for practical purposes.
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Ozonation-deodorizing plant for meat packing exhaust gas.
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Filin AJ0 RREFR e UCHE B 13 AV BARPICHER S & 70k
KRR 3 2 KB & T OB BICIEERACABE 2 ifis il
EEBE LB DOBROMBE TR ko BEOHERR 14. IR
LZco BHICH W THIER H2 1% Joo- CABEEICRA IR B2,
WORTAIEWET B8 40 &8 L Bk & SlEMT 5,
L5tk 222, BERACAETBSE LB s, 150
FEAERCTAE I A AV [ AV >R S PofBBIk LML,

o X ZERME - FFE - LJF - H) - W

(4~6 Foroy b Zﬁi‘}ﬁﬁﬁ]
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! : BEEEE 0.3m s
FIas_ s
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(ALY > 71" 209X 15y) R .
RARIE 7 R \/
3m? /min a7 A
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F—sn7a-sk
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Experimental apparatus for deodorization by scrubbing
with ozone-dissolved water.
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20~ AD AV L BHEZFANE LT3,

3.1 FVo8H

9, Ao HoREIWTD Ay DRI DVWTHELET S, #
KI5 dvy OFERE WIREREAEKE <, ~vl- Eim
(mole O3H,O/mol O3) i 0°C - 1,940, 10°C ¢ 2,480, 20°C - 3,760
THD, LaboT i BoHE 5 ICHASNS 4V % 8,000
ppm & FRAEHARP O v ER B ke RT L 0°C T 11
ppm, 10°C -¢ 8.6 ppm, 20°C ¢ 5.7ppm ¢ A5, T ARE 12. 0k
5 RRIEFIG B <D 1y ORISR ORAER, #Hdn A
2 R DR DOBRCHEIS S 2 HHENZOR(2) KB \wT X 5 EX
TRETFHERR (3 )BT 2e LT, K(D)DkdickddC

LRTE D,
Gar(yp—y1) = Lar(Tp—g) e oeeerreeeeeneronns (2)
YBEALR wversmeeesrenresennre it e (3)
(Y= y5=16 LImG reoreerveerenaeeiiinas (4)
zTic

Ga, Lyr: 2 H X UHAKD L HH

G, L: 78R % X Uk oD B Bt

zp, xr:  BESITEECST K Ao © 21 5
LT ar=0%¢733,
BEBFIVCHHRCET 3 28D 490 D EL
GrER

w3 L/G=834x10° ® & &, #Jv DR ARINEZER 0°C T 69 %,

10°C54%, 20°0C¢36% &b, LALAELIMD 1y, I
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18. BEo D fazavtisa
Gas chromatograms of odorous components.
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Variations with time of concentrations of some odorous
components.

R UEDNT 2. B 17. K FRAPO 2 5 b Ol ozl
LR RT . BRI BHEAL 450 TH b ok O4ppm i U 7%, [ 18.
AR RLER O B 3 X UULEE A2 P v 5 ZTRSED O §
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Az TR BHEIREL Aok, 19. 144 90 IRFHIBIE % C Ol
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ARGEEA T AU BEERY 1.2 ppm, KBEEMNOFE A DT 1.8
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25~ ODHERER R4, THIEIAAH 20 R C FE R R IC
RGP DN RERD b, CHNRERETRISED X0 kit
{EARFER 7T oy OEREHENR 21-LF TRATET ThHoTe
FREEL OND, 4 F22- Ok A & IEHERBE ORI
i LItEaE N om L# 3 5,

4 & T U

AU BEEUEE T AR B L AT B LS & TRES LK
B, QBB LBE oSS s LCIRESRER K E L, £% 052
FALT TER KB TS ~ DA b k% & B EEEN K
B, Ay ORERL AV o X BEEOBIL R E AU B
Ik EROBIWERII X 5, Ui LIEVERIEARSEERR ) 2 ik
FTIC Lo THERINDEAZTHY, £ AV 2HHET S
T ERAEELITE L ETlkv, Hick o h b DD
b L AV I X DIER OB AT LEORE S, PEAVy MEO
HREFTh>Tnd, FBCRTT Ao KX 2RO L 85
LA AVL I XD o520 T HER - KRR RN L 22 Bl HiE
Lz, IRWTC Lh3ay 2 HIEC O v B oS M Tid A it
{bk st U C @ik g6 ¢ O RGIR R TIRET 5 5 € & B
Lo Z ik 39w iBIAR Fi - e Kokt & 2 Dtk Bl ThHE
BRIB % 5 2 22 B % 30E L & OUEAE 2l Uke o, AREEREIE R
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LIFRC EiCT B,

—EROWEERE & D, chic 2y LTV L, HEMA
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DRIA R RDADBELRLCCR>TLE 5, LM IinA
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PRICK o Tt 2T, ZOFHEK k- THA 328, RFTOHHR
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EXx%33BEN e, 1o Bz »wolRDEH T Ay A
O OFERITIZIE Qo EFTHEVO L INTWE DT, JFHEROTEE
e LTHAMICH L WisER AR L, AD» biviFiR
Wa s ksihiE, BCERE AL DR RMERICGE ¢
M2 L RTE B,

2.1.2 EtEROBEFF

Ao DORERARISTH B, LiknioT, Ay OORICL
BWIEHRORE FARE S,

B 1 g AD 4Jy B L EHRREORGRTH Y, ﬂﬂ}’:f_Lﬂkl v
Vo REIRIKFIL Cnd e bbb, Ay LEEE @BR2ER
LTHELAE 1Y) KX 3EBRITH € B hss 2HWTITA - 223,
PDALNTRERE SE L, DV CRRFORM & & b IKRERER

B R BE 3, @@kf%@ﬁ%%ﬁ&ﬁcwﬁﬁﬁﬁﬁw
RETH D, 2. AR Db 2cem DL AREREREC 2o 7
REHD h506 NRESTTH 2, FRIKBEWTLY Kk b L bmE
FERDH DL, CORRAE hss DFHEOERI X 3 hss ElbD
WARDEIC L 2D LEL LS,

TR OBRBEHC DT, o (LR L 2 EBTR AJ i
1.7 vol %Pl LCRREEASIED . 2D & ¥ D IGRAEIZFN200°CTH -
Feo MR Te DRI 1.7 %, Ay CTREKH 20 PRECH -
Foo THEUTORECIIREFMIEE 286 LT RBIRELAD -
723, 099 Dl L CREREIEE L 08Bl A Le, TS
LTWwiz #Yy 28, BRIC X 2 HHDE AN RIE T 240,
MRERBBIC LR Licico b Bbhd, iV 2Wi- THRTARZE
KTxELIEL B U BERREERAR S 2D o .
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Ozone concentration at the inlet and temperature
of activated carbon.
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Temperature distribution in activated carbon column.
C DFERBICE T BRI LFL0 X 5 i 200°C §lgk T - 228,
fﬁﬂkﬁfxﬂ s HINEL U 72 56 D5 XGRIE IR H H 300~400°C TH
, AEBOHERINEL LAY B, COEDFEE LT 7

v DESRREIYERBEEF e nxELLND

Ao LR (LR F & L #Ju) Ick 5;*3%&5’5 Tl o 7 BEER
, RELEFACOWTE, B L KEETRLE X5 I 1) L
4 LRER LTS - %eps, BPUEIEBROWREHPN (1.3vol X% £-C)
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WEHIEE, RS B BRI T D LIGHER ORI B &
KIs3 525, B, BREMX D BROFRUSHIEBR AR DGR
LIt wicd J:?'i‘i biILd,

Frds, FEEOH:E AU BEREFH Eeem TH Y, LikHoT,
IEHER ORI L FEE°C TH Y BBED TR R R v s, AUT1 B
LDt Ay © X5 REERE AV KK LT, %k 0ERE bR
LoMrbd, EHECNEFARHARCHERCGES R STEET 2
R B D, B AYy MEHE AV Bo (BB ED AR
KOREFTKCOWT LA HEE LA DO E> T3,

2. 1.3 EMROBR

Ao BRI E > CRERREL A, AL, Yy
1EZ2ZDEE, T D Ao GEEEO. 8 %6 ~1. 3 9% #21) » Btk
RICGET 5 LIBFENRIES, 4V 4t%§(®%m, DR ORI
(NeO; & LT O3 D 1 ~29%) »35475 54, A zDEE
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Decomposition of ozone by heating (theorytial curves
and measured data of combustion method).
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4. Ao OBGIRFEIE (HEhk)
Apparatus of ozone decomposition by
electric heating.
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~L6 % (240°C) TH - 7,

JEBRRE R 40, 20, 10 ppm DF AN ICH LT AP Lk
2%, BERHBRCH L1 U~ 20 /b wiizRLTwd, &K
FEHRT OIET 2RI L MK E v, ZOEDFEE L THE5H
WTDREREZL bNRDN, TTTREIMLTHARNT bR
Feo Fh, AVuv PHERRIEERNEERR R, T OMEREE
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Hoi) Lo T, FINEMNTEDEEI I W»-CHRMIGE S o
LTw3eEL E3%BARVN, »wFhiced X, HE330°C©l14f
FEINATIE 290 12 1072 ppm BT LIECE B C & b D
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DOHEBIFETH 5, AV RESIRBTTH AN, BT EIMEL
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Decomposition of ozone by electric heating.
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WORECEHTE T B Ty XV Ui, Ta i Te L0 1~2 4]
v, Lo CRTAMOTERET T2 LY Z2PRHCH D L
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E T 2 RERE L LTEWTH D), C DHEEFEED O 1% 300°C
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TR E < BB LRBEE L RBICT 2 BniclBn, B <D
NE MO REL AL TH E, [FUEE TR 2 & AR
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HigR & OAR—Bd D& 5 REMVER OBEREZ bh 3,
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HHS @i k5 & NaOH )i 5 96T {5 & 20~25 96 {<HEiC 2 i £~
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(1) AKEEESEAN, 49. 1. 1, p. 12
(2) T, 75 : HAAKGEIERBETE 5 16 [0 DA B
(HE 47-11)

(3) P, 7 SHUHEHE, 48, No. 5 (5 49) (i)
(4) S. W. Benson, A. E. Axworthy : Ozone Chemistry and
Technology, Am. Chem. Soc.. pp 398~409 (1959)

(5) S. W. Benson, A. E. Axworthy : J. Chem. Phys,, 26, 1718
~1726 (1957)

(6) W. M. Jones, Norman Davidson : J. Am. Chem. Soc., 84,
2868~12878 (1962)
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8~10 mesh (2.88~0.42mm) #{#HH L, A () BoOwE 1k
1~ 5m CHiEii 10~40 em/min OHPECH 5, BEAD @A
BOLrbiThsBELBDOTHoAS ke nHY, TLiCTF
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D7) OIEMRZBEE TR L, FhdTA S BERD L AL
MBERICHIEDR D 5, F bR ST A vilikicE LT
WS OT, TPMBEAKCHIAEA LICEERE 2 HDE Y 24T
Do RED st~ HTESBANEEELIC TR % Mk U CIs iR
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Example of unit treatment operation system.
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MoE R 10 HBERUEOBEL 7R (e10)]
[ 24
1. BREEmAUEOMICL3HEiL | COD, ABS
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Flow sheet of high speed filtration.
ZURIAFEIK
EiER RS
Lo J ﬂ
F%TI RN EIRIEIN
l N e
LAk 7oy s | A=FYE
(THgorEE) | B
Al TYATHAL
ZRR 5B
[ awd
— [erm. o
EIRIAIEK
% T LI |z
l I

BUKE Ty L
A
THEKEE BB

Gk oy

B 2. 2 b b B

Cross section of filtration pond.
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(b) 2K

Oy EAVENS (VDK 5,300 m3/ 1)
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List of instruments for analysis of water.
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Iiny & 15 TC 0~100 ppm Astro Ecology Corp. %%
EEHEA SRR G # b} % =22 (TOC 0~100ppm Dk %) (&) TC L REAfE
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Measuring items.

Woow oW oW mEam w | 15 h
7% i () —10~-}-40 °C 0~1V
Hoowm o (o) 0~20 m 0~1V
(2 S O (DO) 0~20 ppm 0~1V
P H (pH) 2~12 pH 0~1V
& o (TB) 0~500 ppm 0~V
»Tv4+y  (CN) 0.03~3 | ppm 0.01~1V
7 v =7 (NH) 0.1~10 ppm 0.01~1V
Wk 23 pH 4~14 0~1V
WA 5 BRI ~10~-+40 °C 0~1V
XK fir (WL) - cm BCD 34 %
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JEE 7 ABIZE S SA-302 72
WMWY FEHR Bt I
BE & B E BT . P TE g
Stack Gas Analyzer SA-302

Makoto Kikuchi » Yuzuru Unozawa - Akiyoshi Mori
Yoshitake Seki » Kunio Takahashi » Katsuyoshi 1t6

For the prevention of air pollution, ambient air quality standards and emission standards have been set up recently even on nitrogen

oxides following those on sulfur oxides, thus leagal restriction being strengthened. To cope with the situation, development of engi-

neering in the prevention of emission of flue gases is briskly going on. A keen demand has arisen for a reliable stack gas analyzer

capable of monitering the concentrations of gases coming in the category.

As a result of study on the multielement operational method, an application of the ultraviolet absorption method, unique to the

g

company, Mitsubishi is successful in building a stack gas analyzer for practical use. With this one unit, it is feasible to measure

simultaneously the concentrations of three gases in question ; i, e. SOs, NO and NO, This is the first attempt in the world. This

article introduces a stack gas analyzer SA~302 and comparisons with conventional gas analyzers.
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Response of SA-302 vs. standard gas
concentration.

£ fiz JIAEER SA-3023E - Z5ith - IR - # - B - vfB - R

X
)
fie)
)

L

o

o
Gy

X 6. SA-302 i & 5 ik iz OBEEAE 72
Running data of SA-302. Test was carried out
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Field data of SA-302 for boiler stack gas.
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Environmental Improvement inside the “Toll-Way” Gates

Mitsubishi Electric Corp., Nakatsugawa Works

Katsumasa Sakai

Tokyo Air Curtain Co., Ltd. Hirotoshi Okubo

Recently the construction of toll~way is remarkably increased in whole country.

The gates installed at its entrance and exit are

polluted with the exhausting gasses extremely because there are number of stops and starts of cars at those places, and the air pollution

inside the gate is now a big problem.

This is the common problem in the world-wide constructing a toll-way.

In order to solve

this problem and to improve the environment in the free-way gate, Mitsubishi Electric Corp. has developed a new system combined

with conventional air curtains and air conditioners, and made it practical,

Followings are the details of this new system.
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Comparison of effect with the devices. 7 7 7
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L- Air conditioners operating by central control.
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Measurement of standard of environmental health management. IR W, R, Eed, BCowTHES NALDTH D,
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Air conditioners or dust collectors for ventilation in ordinary buildings.
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Filter construction.
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Electrostatic field and air flow
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Rates of dust collection classified with grain diameters.
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Pressure loss characteristic of metalic sash gap.
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Pressure loss characteristic of wooden door gap.
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Schema of air conditioning system of the Yomiuri.

= 6. =¥ U BEHERR (BB CADSR)
Result of environment measurement in Mitsubishi Building.
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conditioning of Mitsubishi Building.

U ERE S BT BN

&, BT AR

BICETEEREMENTAP > D TH B, LicioT, LEH
AREEIH S b eh b, HUAEBFCEELRENNE W TIEEKC

HHE L TR ETRCEREREEON AL D EEL LN S,

6. & ¥ U

Bl B FEEOBEDR LR CABROBEC DT, &
BETETEMHMLS A 5> ¢, AFOAEEST I TE
fELTw c e RFHEINZ DT, BENOEIFEAORBOD,
1-1, s-h, BMFESOMBRER—HEAE-T, LD IwERE
fifie 2276 EY KT 2 BNE L TABRERD B,

BB FET 2 CHi D, ARZREL T AE o7 558

G R R BT & TZ2EMET () A 0 WAEBEREET ] OBIR
HhEL BFLEL LY 3,
E £ X &

(1) M, #& B, Tl ZXREBEE ooe, ZZEHEE
i, 41, No. 9, (FB42)

(2) ML 2R :HERX 17708 OE AR, ER¥EAE,. 8949,
No. 972

(3) ZeSUEHdRa e R B - ZBRISIEE 10 %4 5 (R
47-9-1)

(4) BAZIHEHHS  ZREEHCET 2 8HT#ES w2t (B
46-3)

(5) BZREIIFEHES « 2Bl 2 8iES s+2 Ko
ERMEWE O, » DEKFHEEORE, SHFE) (77 46)

(6) En BEEE tus- : BEMBSIHN A EIEFENER 712
b TER OERBIRTESE ]

(7) L ook ilTEe 20 2 BEGSSER, SETEEH,

46, (13 47-11)

477












R

UDC 621. 316. 923. 027. 5/. 6

36~36kV REERAKL 2 —X
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High Capacity Current Limiting Fuses at 3.6~36 kV

ftami Works Yukio lwasaki - Katsuyuki Manabe

Excellent interrupting performance of current limiting fuses makes great contribution to the rationatization of installations and

economy of arrangements. The range of their application is enlarging toward important circuits such as at extra-high voltage. Mitsubishi

has now developed the new series of fuses applicable to circuits at up to 36 kV based on the old high voltage type CL current limiting

fuses. Since the current limiting fuse is a resistance type circuit breaker, it has been confirmed that proportional enlargement of all

the functional elements will take effect with success, About the corona resistant characteristics on extra-high voltage circuit, corona

discharge tests have been conducted for a long period with the units of various construction to confirm the performance,

Regarding

the process of attesting the performance which is considered necessary for the future development, experiments have been made by

using reduced models of equivalent function. Thus results of interest have been made available and reported herein.

Lo A 20 %

BRYE Ea-X i, Z0F ChaREaiiic X b, REEsE e Lo
BOBFICREARRENL 2wt 225 bTECHDb, BEOS
AR ORI S @EER ORI HIE LTHDES: BT, SmEEn
BHLTnE,

HTH, T FICNBZA GO ta-% & LT CLIE 7.2kV
S5~100AZFEEL, +a1-tol NEBRIELE Lo, —mmEs
BT ICEEEZMA LCTHEIR BT 323, BFQ %ok tiv,
HAARIN A & CCBRIEED LABS TR, chikchiTe
F 36KV, 72KV FIHHE LT 400 A ERECH BEMEMD,
Kie 12, 24, 6%V OSBRI L LT, #3035 (BDEE ta
-4 » BA, DBA, BALBL YD, /NETKERL&IHARSH
F 55 ~100 A ek wo CLIBIRR a2 @ 22 BEBR LE
DT, WET 5,

® L CL®MBE#EE2 - 2% K
Ratings of type CL current-limiting fuses.

SR AR k- E OO OR
1 " £ ;{-‘j‘m
sl W vy 135 B2
AY ta—X
i) 4w )Y )
200 | 150,200
36 250
400 | 300,400
200 150,200
72 400 | 300,400 0 BA
2C B g -
ATLIN % 20 510,20
AR AR SN p BA
Fl121 %0 1060 BAL
1 40,50
£ 100 75100 3t | H 601550] 30
) 0 | 51020 » 50445125
i
@ 30 ! 60i550130| BA
24 40,50 4% 401550130 BAL
80140X 2} 4015501 30
100 1500 3t
100150 X 2 4015501 30
20 510,20 60550130 DBA
50 30,40,50 608501 30
36 4
1o 800X 2 60/850| 30
100150 21 6085030

* GrHRYEDT

1. CLGIEHL ba—F 3.6 kV
400 A 250 MVA BHHA

2. CLJERRM bamX 36kV

100 A 1,500 MVA B
Type CL current-limiting fuse Type CL current-limiting fuse
3.6 kV 400 A 250 MVA indoor 36kV 100A 1,500 MVA out-
use. door use.
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Cutaway view of interior construction of type CL fuse unit.
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# 2. CL¥ ta—AYos HMOHEE EFE (FTHEIUS )

Temperature rise of type CL fuses.

& ® SELR MD) |5y 03107 WiemT aer G Lciia) g pg | URE LR HRD AR
S ka (200 - EIEDL R #iREC E (W/em? sec®°C)
paf2s e ° K (4) HHH K (5) &M H(eC)
Dxa{cm) (P:KD) &5, 20°C) (“CS (qc") R (4) A
36KV 200A 6%31 10.3 1.4) 96.5 88 96 1.0 x10-3
3.6kV 400A 7.7%31 8.1 0.665 142 126 142 1.0 x10-3
72kV  50A 5x%26 10.8 147 87 81 93 9.6 %1074
7.2kV 400 A 11%35 6.35 117 155 143 15 1.351073
12kV 20A 5%32.5 14 105.1 8.5 76.5 112 7.351074
12KV 50A 5% 44,5 17.9 17.9 64 60.5 83 7.65% 1074
12KV 100A 63¢55 18.5 7.36 71 67.5 %0 7.7 %104
24kV  50A 6%55 18.5 38.6 93 83 131 7.05:1074
%kV  S0A 6%85 28.7 60.15 94 91 130 7.2 %1074
6001 L
400F P8
200- 2001
1005 100k
60 60
40 40r
201 20t
L ol i L 10+ 101
5 6 8 10 20 30 % 6 o
Ea—AYrr pasls 4 = A
. . e i | e b N & 2 Ea 2r
5. ba~FWow p. /2.5 & SR LS & X (4) 2w ‘ s B
sk Fe BURARILE & DI I o
Relation of fuse link p. /2.8 with coefficient of heat radiation 0,41 Q.4
calculated by the equation (4) using experimental values of G.oh 0.9
temperature rise test. ) .
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T, SR F-a BRIk Lo TRIBT 5 BENRD 5, 0.04 0.04}
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. ] 6.~18 [iF— IR e MBS L, [ U 0. 01002004(}0 1060400010000 OOl 06~ 20006000
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Kok ELFECRNCRO LN AR &, 200~400 A 45IHREEFA 200~400 A FHIERTE
fm i’éﬂr#‘#ﬁﬁtd, FEERCERLTE D, 15D & Ol A IR
? Type CL (3.6kV, 72kV) 200  Type CL (3.6kV, 7.2kV) 200
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Nagoya Municipal Sewerage Bureau

Mitsubishi Electric Corp., Kobe Works
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Electrical Equipment of Shibata Sewage

Treatment Plant, Nagoya City

Eizd Togiya - Katsuhiro Kudd
Mitsubishi Electric Corp., Head Office Hisato Kogi
Suketsugu Kabayama - Kenji Ogaki

Increase in the construction of sewage treatment plauts of cities of late years is an outstanding phenomenon.

Accompanying this,

electrical equipment has become on a large scale, complicated and higher degree and is particularly demanded elevating reliability

of it. Even in the field of sewage treatment, application of electronic technique has rappidly advanced so that it plays an important

part of central management and control of the plant.

This tendency is considered strengthening further in future.

The following introduces the outlines of Shibata sewage treatment plant of Nagoya Municipal Sewerage Bureau which is proud with

its newest and powerful institution.

We will be happy if this article serves reference to those who are in need of information in this field.
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Furnace and sludge treatment main building.
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Single line connection diagram of sludge treatment (high voltage).
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Specification of control center.
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£ ﬁ , e P () N(#) o
’ WM F % | ATGEMTH 2mm? Z7W 35mm? 2XBLET 2mm? %8
2 It a— XL o Wi Wi PHIRE 40°C (7272 L 50°C ICHHIE) Al 3
100-110V 60He 100V 50 Hz
o A4 S 200-220V 60Hz 200V 50 Hz 210V 60 Hz
oo om (772 L MSO-300 @ =1 A 45k 3 L E% £ F L)
=N - ran o - o LF e
A e~ % | WBe.-% B5-23068 1 1 w
LI 158, 3B (04 - #HA) -
EA il w 1I5VA 40VA 1I5VA
" oH B A bk 2B, BGMECE 63315 M i
L I 1 1 Ty UK, PR 3567 i) %

10 =z B M A 8 (75 0 8

Exterior view of receiving substation panel (sludge treatment)

E 11. CVCF, ousut #, avbo-Ltoa
CVCF condenser panel control senter.
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= 12.

RYEHR (F-ao0f-, BHE, PRES)
Central control room.
THVER OB, BEERICERZH > Twvw 3, £ LTHE—
I-T I BVt 2 AL 23 FREERCE AV X 5 1ua0w2
BEoTwna,
é*lﬁ'l Fy-ruz Juto-5 ORI XY SIEOEERE E L7k
, BVERIC S B 21 wF DRAEED § O L <IERICA AL
5""*(’?153&%’)/‘& { Lizs HHCEHIFICS »TE oo 2 ho-3,
AR L DR EIC X D BERATGE & T e B S % — 5
ICHAEE Lo &5 5 AFZ RN NHRHE 3 5 24l Bh s & 17
hzd
=%, F-aofi- LG L TERBCEMNT b 4o Fouzl
FORE AR VER GBI U2 TH B ORI & R, BRHME, B
DT C IR FET LI & %4 2503 B BRI T 5 T B,
FREN F-a BEOBERTC B LTS 2 & % MRT 79,
HER 21 w7 1A TR - Hrih A 5D L3RI ijfﬁy“i’ﬁ- BHR 21 wF %
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& 2. MELCAP mfZiitefli%
Standard specification of MELCAP

T &2/ 10w sec

BIEAT » 78 52707 (LEaRoTi%yy 7
2 1 sec)

Tursazrey) @Bk4K words 1 word 16 bits+ 1hit
(parity)
HA4A—~F U—~FFxeryrxy
(W=7 A=Y % EETaE)

OB OF OB OATEE B 2048 feene

A 2,048 fcenneanne

A C BB )
24 = K S124 MR 1 ~640sec
(4 gL RIBETIBE)
i By [ ¥ AE PN SIZ 4
X' VT FAEIRNOLHE (4
256 & BT RABATHE)

WA MO 2u~r 8 (BIHD Rk 20 e
(4 4B o AR )

A B f: B 110V DC 3mA

WA 4k & ACHiII--AC220V 2A BF
DC #i/i--DCI1I0V 2A BIF
7y 7 lNA---DCI00V 0.3 A BIF
(15VA BUF)

s # ACI00V $0/60Hz #7212 DCHQYVY
(4 v — 2D

S G0 S >

ey

B O 4t W ~10°C~~+50°C MW 30~90%
£ B B T DTL, TTL, MSI, HTL MRtm
YPlartrIePri, v)ayLdd—
r
R3IMAB oA R
Capacity of delivered apparatus.
- e N LS 2K words
. 1 word 16 bits+1 bit (parity) "
A A B 256 55 :
WO s B 184 f
WO A o D 256 44 |
Sy FAEY 254 35, |
x 4 - 96 s

L& S0 L1 HR2FRT

BAMRE h-Foz5s © Ruoottiod OLEEBEN d14-F 2+y
woA W ENZ S D LRCE, ZOHRRNE YL-v-on, &
ARIRREE h~FozTe FIBE, S2f% uawF 2ubo-LuaFs &4 5,
F e, HEOBVBRIER, s1ost28%0 LOFERS0FICXD Fv
I TEDLSCARS>TWD,

(5) O

N=Fo17 TH & Jodss DERAEINICHT R 2 5w, HHEIHR
DEREHRE PN D,

(6) il 2R-2 2/h &L, THAEHKCRS

PEHRD YL-v2576 ICHA D EREBICENTERZ NS AY, 1
N & DEFRITFHD a—27u8%00 BRI oD 2D, N r-Ju
DYERBEIHTH D,

3.5.3 MELCAP ofti

LA D MELCAP offiefilfnk 2. k¥t vkt b hTd
3, iz, SHEANBEHAOERIER 3. O 0% 5HMAL,
AT CERZIHEL, BEE2EDLLDTH B,

3. 5.4 MELCAP o##gk & sk

MELCAP 3254 @ Jows [IEE 14. IC, % Sovs OB 4.
CRT e TH B,

¥ 7z, MELCAP k) 23R Tiio &3 D ThH 3,

(2) ATFURRINE: BREOANTHEAT LSAR CIFL
SUS 4N

EANCT AT S
SR
EJ\

14. MELCAP 22747 0w0417J56
MELCAP system block diagram.

® 4. & Jowo BEEEHD]

Description of each block function.
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EN /R

M) tH3
S AL YA Turiaie)olword FOONERTSMT DO Y
EAS v
R A

N Fa s L VR RCRHFMENTNERCRRIBARTDE
) 7 £ 14 ﬂ*éﬁ}@};ﬂ”?‘“%@% B
BEANY ~ | 77 BAORERER LGSR LAY~
FouFAEY, AT, 440N THENLTHADE
DDy — 1

SHEAD S = b« PIIBATI 2 — b R & L2 AJPIKIE &
FEHLTHL YRR -
ADLIRAZEHBT T v r ORIER, e rFuixlici
PR EET S 08 2 {2

BB X ZHFEREENL, HINESENIRErTE2rE
HET B

FHEHHOL U= 2C, 7k L E U O RER S 8
GHBrE, TurIA0NERRALKLT, ARFlE LY
MABRRAZBH LTL A2 B2 SHoWAscE 38
SEDHB. TOXSRBEE, ABANFY - SHSHIER -
Iy FAEVER - ABAEI T X = FUEEAETRH
FUBH X 5EPrERMLT L VR4
AR L YR 2 TR B O e ¥
54, B LEREET 53RN v v &

WANY ~ b

Ahv ¥ =» %

# # oM E R

TG H LI

L b Ay R

SR M | AW YA BT, :E’[!‘.(‘.é"&-ﬂ(‘é%‘)

oy F A x Y | EHRICEy b, REFRILCIE, TS AEY

oy PRI CE y P X, Yy MR TCY £y b F
BAEY

# 4 < VP~ y PAIEAA <

Mo A o

(b)) Z@E-H5iEhe AT L5228 O E Fod5s K
N PERGM & Z LB ESHEET RS,

(c) HiJ1mEe SAFHIBl ORI X b BTE QMR
Hic HHEE & T,

(d)  HiEEe Jogss HME B BHMIC JvuT X
Wb, AMHBEREBH LY, 5 Jodss REREIERD T
5 EE,

7 BT AR S FEALERASS 5 FESURRON - BVAS - 0 - K - B - KA 499






g

Nol. 7@ ¥ 54 No.1702735 4
(X100) | G1*G2+G3=L1 (X100} | G1#G2+G3=L1
i ;
: |
i 1]
! |
| |
; i
% 5
GO TO %100 GO TO X101
END END
NO.27a 75 4 NO.27a &35 4
(%101) | G500+ 1.301==M300 (%101) | G500+ 1.301=M300
H i
! 1
: i
t 1
H |
1 P
| |
GO TO X101 c:o 0 X100
END END
{a) (b)
17. Rworwd H Jodss
Program for back-up.
56 FHL,  ATY, Hpoee HOFHRTBHEER CHEE LAV LS

ERTEIBERD B, LikdioT, »Ebhk Jodssxrt) # LO
OP @&ic ko THANCHEFT 2 € &4 Avorwduazs #illis 5 4
THhICERTH 2 rHEFECEIRTTH D,

3.6 F—4&#rH~— (MELDAC-2100)

K Feg0fi- X, AWEEHCH T DEHENE  FEEBR, BkEY
%, PEHUFBIER® X O 220 - DHBIRSE D F-2 & 1 EPTICeE
L, dOPEET 2 »ic F-2 OER Favan FFHSER, ETRE
B, Jsvb OMERRYE - WRELE R TR v, BEER NSRS
5,

3.6.1 F—snH-—oEE

Lig, AUNESRG X b ORFrTuSEE, MR BT, MR
RIBERES 2 010 & KHALME 2T AVWIRICE 5 BiE%
HLTn3,

(1) 5-5 DR

IVIRS OFERL - FEYRRL - Ay - BT - 1RE - TEEIER & O
PUESZ 02T L eHtAd, TEHMER - £6) %2fTA
v, ofi- R Cufi-F CERE LT3 L FHEHME & gL, =
TRREEERET S & 7iovzdvb 213512 RIC AR - THEA
- RIE - BEEERFRFICCENERET 5,

iR 2a~ow b IERE 18. (b)icRd,

(2) g, Hwicses

BRMOMESIRIEE il X TS 2, &5, FREHELT,
IERRAEZ LA T T, FE LR TEBIR, 719
VAAUE 21FS1R CEDAH - Wizl & 2ot-3 - RIEZ HREHE
FRENE, FEIRIRVETE B 2 RENECiidt T 2,

C O - BEATEHE R, BERcRk 64 MEoR4 LTy RET
EDRENRET 5,

¥, GEEE - WREECER Da—vwb FIZE 18, (2)IKiRT.

(3) HE#EER

FREE AL 0¥l 213512 L AT, HIERS X U FRi6 IR
1 BEEEE LATMICVER L, ENFHRER

LR
ERGTE

A BT T KERIREREE I BKRM - T - T - R - L -

A 85 EEE R
/

10'(?_5 o'i15 5:!1{ O)N
0310 asp oF
1537 27 ON
2153 52R OF
2153 52GR ON
1026 0010 52F1 ON
0011 52F2 oN
0500 64B OoN
/—\//(a)—_\——/_\_
Re SN EE A ke REE
—F——F+—1
1025 1125 £ 263 H 489
1139 £ 834 L 123
1200 # 262 H 480
1201 # 063 ON
1259 2063 OF
2114 #110 OF
2115 2004 H 372

(b)
18. JHIEHERCER Da—2w b H
Example of operation fault recording format.
1 AEE - S - sk iR s

DIFETH 5, ABEEALLR 19. KiT,

(4) (TEFFHLER

F-a20f- KL TR S F—2 REERICHET22 LD O Uo1
AP EFICXY, 4FHDITEED Frval FRGIc, AEOWAZMA
FRCERZ TR S0 H L F-2 2T L HF-2 AT oU T
-&h3,

(a) {EEMHHLIR

e 720 LOKTHE C & O EHER & FERIURE 2107 O
kb, B -BH - E - fiR - Ko 7rod HEHICDWT
X, TONORRFES e, B (207%) MUK - BIREh X
HH 7rFLz (307%) %, fawIhicdngge, B - fif - il
B2 &0 MLz HER, 20 ORI NARZE < ORI E
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(b) -7 FFHILER

PEF20 £D Ju-T B 2107 2IEFT BT XY, HOD
LoD bNAHHE 3 A3 RIRCHERT 52 ERTE B,

3.6.2 F—40H~ SRFLOER

A F—apf- MELDAC-2100 2,

ofi— Ak IE:N
FIvuRAv b 21T512 14/
o¥vd 217512 18
Ftilize iR 15

Froal Faer (BRAICHM) 43
XX hTw3,
20. AR D w276 HEREERT
of— iy, FROREEMBET & £ 10 1-w b ik X b HERL & 1,
7I0T « Fean - B Sua A1 XU, MR LERHENS:
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11

CVCF single line connection diagram.
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UDC 621, 335, 2. 024 (46)

A~4 v Eg#s DO 3,000V 269 & ETHEREE

* R H =
DC 3,000V Electric Locomotives of Series 269 for RENFE

Itami Works Shinzd Hirao

The Spanish National Railways (RENFE) has placed an order for forty two electric locomotives rated DC 3,000V 3,100 kW with
a joint enterprise of Mitsubishi and Spanish manufacturers. As a result of intensive efforts, the locomotives have come to completion
recently and have been entered into the revenue service. There are two kinds of locomotives : one runs at the maximum speed of 140
km/h and the other at 160 km/h, the only difference between them being a gear ratio. Compared with the previous locomotives, the
new ones have a simplified main circuit system. Though they are designed for high speed operation, the main apparatus are inter-
changeable with the existing ones of our design. The adhesion characteristic is also improved.

The locomotive is equipped with two system breakes which permit application to either train composition having air breaks or
vacuum breaks,

Recently we have received additional order of 50 locomotives of series 269 from RENFE.

o s DC 1,500V E{LIKmEiR, %kKDC&MOVKﬂWén%%
1. £ A &% %

%T%éptk#of A fEx h 2 BRUBBHIC I, #EkD
anfv [EE (RENFE) o, ghliiinfdbiliic £ » TR REEER R, DC 3,000V HE 0L ® 752?,‘/&* ENTw
HHENTWEH, BRSO - I BRI s L OBl o iR %,
BhEINTw D, BEoEE, DC 3000V offhbitdn, it 1m9/oﬂch3m0v?ﬁﬁ%¢ 42 o IENBH, 231

o Bk e Mk LU 2”10 B - 24k e o Cfi b, 1973
AL D B IER R OMA B L,

C O, bl 1969 45 5 1972451 b o THA L
7 289 IS 40 F & Ik L, DC 3,000V #iHkKAh - T
WA, EEBREERERE L, ToEcpigiittodes, B
BT B LA oW AN o h TR 3,

CHETICIA LK RME I, AL ms“&ﬁi
L be TR B 98 o FEHITHEABBIHD, 231
EGko 26 B & T@W*bckk B

A, BHEERHEEIEL D oRBEESRA T L LB I,
*mwﬁmxémm%¢W%zaoko Ao BECRIGH O 1 %
RETEEDEEL LD,

269 PR BB EOBS BN ke L, ZoM#EEMHTT
5, M1 3, cofMioNEERTcH, K2 1), HHEED
B 1. 269 % K BB A IHERE T

Exterior view of series 269 electric locomotive.
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General drawing of locomotive.
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TEBED L0 Ju-+ BESAT202MIET5 X5 L Tw
%,

(9) CoRBIHEE, ZFERSHRZ TS 2.

(10) UIC gyt LB o tosuz BEEP XU Fule:
SR X T B,

2.2 {REEOMEE

C D REBIB O - BiErs X UEEBIcE, UICHMA#EA S T
w3 H, BRERCOWcEEEN K IEC i L REA%STH 3.
231 E#D bER S N A BBIEHRER BT 5 &, KpeBbhT
b5,

(1) J1 f7

(a) 16%kbc 5E LT, FHET700t % FAFIL, 60km/h B
LoEEcefMcEEliEcE s 2,

(b) 20%LkYc 5 LT, 00t ZFASIL, 40km/h )
toBEgcefE et s e,

(c) BT ICRAHRERI 35 %6 AT 5 Bicma sz e,

(d) REHEEHE 140 km/h (38 ) 35 X UF 160 km/h g (4
W) BTEsHc e,

(2) B/ Iv-+

(a) 16%TFHsfE T, HH700t ZAH(L, §110km/h
DBPER B T+ TATHHDT, $#60km/h opEFicfoc s,

(b) 20%Tbcs5EEc, #8000t %45, #70km/h

140 |, Max, service _speed » 1o
120 18
< 3
< wop iE £
£ 1242 2
S gb m %
el ok 1 EN
# o i
5 —
401 ¥ o
4
201 2
1
0
0 100
- Cent.
'R O(A) B

®5.(a) 71970 » 7 #h &8 (3§ # Ik 3.30)

Powering notching curve with gear ratio 3.30.
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70- 17 S35
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L 14 5°
—~ 12 i 2
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100 200 300 400 SCOO 600 700
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o (a) B

®5.(b) 7T w7 8 QF E &SI

Powering notching curve with gear ratio 5.31.

21y BEgkes DC 3,000V 269 % EXISEE « B

= OLOBBY G E B

List of locomotive performance.

® — D Y B HIE o s 2 U B b TR
puls g5 | ABIER (km/h) B )yl (5“]‘73;‘{"1‘”—‘{)
%H 700t 68 LFEE 92 %
B - - ]
#1H: 800t | 20 40 44.5 EYE 81 %
%3 700 ¢ 16 £ 60 #5 68 LT 63.5 %
Fr—%
443 800t 20 #9 40/35 #y41.5 LS 61 %

DFEED B T~ E2TMHT, $935/M40km/h oFEEIC kD C
Eo

(3) EEnEfEHg

BRI AT IR X BT AT IRFIC 3 0 B BB B o 580 8 s TR
X, RoeBhT, Bd{boERRS »BEL 5,

7 B RN
VWSS (38 ) 140 km/h 80 km/h
ERESSEIE (47) 160 km/h 90 km/h

z OEMHEoMAEE P H 3. XU 4 AL, HiEd:gE—
EER L chhrd b, K5 »IURG6 &, WfielER JU
~F B0 ¥ BT, WIhd FHEEE B XU HEEEOS I
DATRLTH b,

CNOLDMEI LS DD XS5, OB, #FietdEs-1+
DEMRLTVD S5 4, HHOLIEHEHEL, X LICHbRME
HHTHE, DT IV I+ L eEdlliEefTAdc 8T &

140- Maxeservie_speed 1o
120 24
100 Hoo B
& 2

ol e 2
1
R
# 60k 12 4
D
40 8 n
20 éyf Z 14
85
0 L1 0

0 100 200 300 400 5007600 700
S ik
& u‘;i (A) Cont.

®6.(a) JuL—-%,FH i OFHE 330

Braking notching curve with gear ratio 3.30.
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Braking notching curve with gear ratio 5.31.
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e

4.3 FEE

4.3.1 EIAE

LB, 551 Bhs X O 2 RS 5, B
ISR, G he B X O A-orhs T 281D he B, A4
0w bE-2, RIS B X ORI W kS hTw B, b
L2 T0F DEBSKECHD L DT, 23-2 T ThR b RHBOH D
B o oo 100, 81 fIEpmEcs 5,

552 HllEmE, AlAe hs I TRICEE S h, LRickEn
SHBIRHCAR, A DH NI R A TR R S B X AT R e A
ERBHIEhTw3,

O heztwd 3, 6BEREHLTWRCBES, &EdH
BEEIC A - 7y

11, @, &2 xHERFsONEH 5,

4.3.2 24 ¢

BRSO, BRR, A-=7 BXUHESEBA 2107 K
WO bR Twd, 852 88b ik, BHREEE X OB
FIEA AL 2105 2B D R bhTwn s,

4.3.3 FEHBHE

AR X BB L U A-—7 Wi B X0, 4RO
TR BT 50> 35 0> 200 m*/min DTS HIE TR 5. DETH
BEUBEK So—+ H & S BBk & F—cd b, @Slecin
TAVD 0 A T2 5 LAso T, Fu~+ HBmtsm 4
o 7272 L, BIOMEEIEEURBI B O 1S & s in b,
BRIt WAL T3 2w, IO BRI A
LTwa28, BEEIBROMESHEE R H—IcT 3 C EMTE A,
FHCHIRR OBHEURE 2 R SR L, MR TuAs b oA
IER#EE TR S, B 12,13, BEEoAlEcd 5,

4,3. 4 HEE

21 RIIAIC, e LT NFSu—n 3 & CHEE o2 IEa L,
B2 MM, B UCIMERRIBEED FLr LT B,

4.3.5 HAYRF [ ri—4

SIV-1C-T o 44122 tuf-a &, RS L Uk 2
TR EINA, BEA (uf-a & LToBEER LB
LTl EhTwd, ANEBIENR DC 60~110V o & *ic %
[, 100 V10 B ofiflicefhah s, Ak, AC 100V 2
1kVA -, DC 100V 25 350 W <& 2, 2 {bimiBim, m
JEL « B0 REF 010, AfDwbE-2 O FBE X CIRFE Ae—u 56
Hefhe S G NG, ¥k, WRERZEESRHEROER L
LTfgaehnd,

0.75 kW DC 72 V/90 {/min

B 12, ¢ 58 4 4

Main resistor box.

231y E##n DC 3,000V 269 & BELHEE - FR

13. SIV-1C-7 #4122 1oi~-3
Type SIV-1C-7 thyristor inverter.

13. &, Hqvzafu/i-2 QLM A~ ZW DA L& B TH

%,
5. BEHIUVEHEE

5,1 & =
1A LUEBREREo/EE: B 14, 1R,
I, RKoteshcdhsd,

(1) 1H/ELVEDERc, 1 &Aoo 2 Bt
TNTADDC, FEERER LW,

(2) (ETFEEES=E A LT Ed s L, SHNo
EBHIL, BERLEcHDB,

(3) BPE¥oE#hs X CHESI AL D, WO {7Uud i
BREROSDI Y 1BREWS DR HER LA,

(4) HiR, WEoWLA - a1P (AR b— kB ZEH
L%,

5.2 SREEE

1551 EBhES 2 MhERT) o © o FECd 2 B o 238 910w
b, 2 WN £ph7yus X U2 B0 L BEGH £r1e bt 2 bl
HENTWD, s, 140 km/h & 160km/h & @ 2 fisfo &
LB ARk &AL, 1 B #Pas.e b I B 2 FEEHOWIELL 0 %
R WEL 72,

COHIRDLE

(1) B domEtic - T 28 Fpazw b ORERH LA,
B 15. 4%, B8 7120 OB E G2, WHILEZET L Thk
WO, B 289 TR IR & HMER AT L T B,

14. Al L CERGEERE
Bogie truck with driving gears.

15. {28 Frazwh
Transmission gear unit.
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% ® 1 23HER

Principal data.

it B Vil E DC 3,000V

i i 1,668 mm
Er EN M ® M-T
i # Mt 57.3t, TH 33.1t (Wwih d2em)
oW o fiE GHB)
H h 1,160 kW
52 # pd iy 80km/h
5] it h 5,550kg
& # # B | 140km/h
i 1 o) 74/23=3.22
I ] # | 1,000mm
2 b4l i EN WN B #X
S s B <] TR, 48, FUB, HClER

b [ 7 L 290kW 1,500V 210A 1,450 rpm (80%F)
i) # ¥ K| M- EFULIBRMIE, SRBEE, FY . Sy, o
AAA g FRABMRHR
#h B I K| R % 220V, WE 72V

;;% ®om % ® # | 30kvA DC 3,000V
H:h AC 220V 50Hz
ZREHEM RIS 10kW DC72V 120A 1,500 rpm
IR SUE GBS | 075kW DC 72V 14A 1,500 rpm
3000V
2 KW
0mm{cal .950mm)
74,/23=3.22)
=
EN
i
i~
L
20%
O L b th

i ! L !
0 20 40 60 80 100 120 140
% E (onh)

i ! i 1 1 H
G 50 100 150 200 250 300 350
' wm (AE-%F)
1. HE af &%

OQutput performance curves.

i, EESROSBELECEEL TY { LEERHR A
TNTIkY, EHEEE hoztwF OREBEEL T35, BE L~
F 5, BRORBE WS 2 XEFWHXAFH Eh T3,

Ifie L URBE SL-$25707 1, KDL 5TH 5,
HfT EFIE 18 2507
P 8 2557

LTS 4 2557
HiE SRR 4 2557

SRE 12 2707

EREEE, N7 Jo-+ 2D T, Wic 2L EOWRR (UP-
3000 o U—A) CTHEFFL-WiT 2 Lo clish Ty, L+WRgE

2831w Bl DC 3,000 V ERHERS - WA - Tk - 5%

140
1201 &z -12
—~ Kz
= B <
\é 100} 2z, «bﬁﬁ' 0 _
= 2 =
s
fm ol SUT e
& o7 B R
i ST A,
S '..". e
%) 601 ""'. 20-6
= 8258 ST > 19 e
@&a 7
of NS
A S 1
S S~y
ok NS E gt 8 1)
“:“3‘." Tt
\\ g g 7 8
0 S 0

1 1 ke I
50 100 150 200 250 300 350
&\ m (ASE-%)

(a) hfr
ERW 2000834

: 1000mni{eat, 960mm)
74/23(=3.22)

140
- 120
< -
E =
= 100 "
= i
gy |
#4 2
= ~

60

40

20

i t i 1 ]
50 100 150 200 250 300 380
B R (AE-x)

(b) Him
B 2. JwFodn-J
Notching curves.
R EOHRICH LTHr e HETH B,

2.3.2 HisH=t

TRIRA D a1 wF 2 HVe L CEINFDE (e=28km/h/s) & I
(e=1.6km/hfs) & CHFimsiE%BRTE 5,

T JuFAo RHC R, —BRIBEH L « W %27 A > T vawo 2T
5L5KKLTw3,

R JL—F Wi, SETEEEIC X o THUE 100 km/h %4
HL, MR & EEEcD Ju—+ 42 2 CEEcOEEH
BOBEEZI-3F 5,

B JL—+ W 3 0RHCIE, B2EEEFE 590 % Faic [B1% % P
T35, B5SE L« BORE v-roz B ER T 3,

3. EETHRE

3.1 F=EDhE

BHHHECE, WTEE LS00V, EigisEidis) 2900 kW o3EH)
B4 BTN TW 3,

T DEBMBEOWER, KOELTH D,

(1) BEF 1L BERBE L L, BHFHE - BRTRZE
KBRI & o CTREZEHBEER (DC 3.600 V) e $ gy HBIEHS
FRERICH IR v3 L5 I Lk,
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% 3. MG-120-S ¢ BEIFEEHER
Principal data of type MG-120-S motor-generator.

MG-120-S
B % i
i B # | 38 i i
# i AJ) .5kW A WkVA
oM W OIE A1 DC 3,000V Hi71 AC 220V =# 50Hz
HEEEEOHER DC 3,600 V~2,000V AC 220V + 5%, ~10%
E oW | o# AH 125A W 79A
@] & E>4 1,500 rpm 1,500 rpm
## # 4 4
H Eo filfat=relon e LTt AP
# # F M F
5 i L W
|
= oo
B
= 80 -3200
140} 7oL Jomop @
1201 2400 R
o~ BN
= ]
) 1008 H2000 A
= ™
. B0 -1600 &
i bt
Y 60 1200 =
40}~ -1800
i ? 1 ! L ! 1 AN
0 50 100 150 200 250 300 350 100
o (A)
B 4. :TEThE s s

'l‘raclion nmtor characteristic.

® 5. MB-3165-A; J¢

Type MB-3165-A, trac-

tion motor.

Twni,
3.3 iR

WTERARARIC 1T, TS
i, ?”*“'Cf%l‘ﬁib < ICTE

2 HERFIC R

W fiEs,

3,600V 2,000 A Bl k@ L+ BiAEH 545 LT B,

3.4 EhEzEE

LHIEERAGICIE, T IHEIREEIS e - T s
-4 7% EOHER S A AT TE D,
FRAHE &, BEREO ¥R

ho Tk, K (&

HFT 25 B,

HEWRELCLTWwS, Tk,
e AREERC L > TfiTabhTED, MW

RO EE > T 5,

B LN TwD, © DBEHOEE

ERD AT o T o-c,

EERDILT WS
#hE) 7o H LKk, FRP &@~M§ﬂ5‘éﬂ2@ % OFER LT

D, BR5F - AREFAERIC LTS,

HAEE 2107 FICHH XN T v B ERZe 0 21y

F I, EH 3000V B LT AL DT,

m
ﬁ“ll

AR O 7~

A b

500 A LEE:,:::.—- %’/G

HE - JL—FroFax
cRIck D, FHED I
DAL T 3,

i) & Rl GEHREED) o 28 1,
JL—F16 B (WIFh$ 580 R4 B2 &) DL B
he THEEEHENE, <d7oT RV
FRE O L, RS

-t

L L ks, he OBEBGIEDE, MELALIRTEY, L
7o Bt o THIMER X, B - 280 0MEERLEcH 5, © a"L(fI,
g 4. fEmAE R
List of principal control apparatus.
I 5 9 #omowom e | o Hh
i 78 i | ML-7-412
m o x4 » F | UP-3501 A L2 DC 3,000V 550A
M o % 4 o F | UP-320 A L34, P, G DC 3,000V 200A
B I # ) EW-11AS-22 LRe SE—
&£ i} el i % | CB-31 C~1
/A N S v F 1 UC-8500 Ri~24, By, P1,2 S| DC 3,000V 550A
A& x4 » FUCB-8500 | Fiy,12,91,922 DC 3,000V 275A
NoosH A Ay F | UC-S38 RVi~4, PBi~3 | DC 3,000V 300A
o W 9 B P
Wt I 4% @ | AC-307 VL —_—
S~ F ToFaxx | AC-306 AC -
Az #K i # | EW-17A5-35 MRe1~3, BRe 860 kW ke
B B O B | EW-17AS-24 WFERel,2 e
ECR fil @ # | KL-1003A | MSy,2 ———

6. MG-120-3 Jp: FEEIFEE
Type MG-120-S motor-generator,

B 7. ML-7-412 3} Wiitess
Type ML-7-412 line switch box.

8. UP-3501 A Jg

B 2107
Type UP-3501 A unit
switch.

234w B DC 3,000 VBRI TEE - HRL - 35 - FiG

& 9. CB-33C-17 :iMeis (Em)
Type CB-33 C-1 main control box,

// 1 EL At

X 10. CB-33C-178 g (ZEm)
Type CB-33 C~1 main control box.
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J. N. R., Shinkansen Admini., Osaka Elect. Maintenance Depot

Mitsubishi Electric Corp., Communication Equipment Works

J. N. R., Osaka Electric Construction Division

J. N. R., Parcelling and Stores Department

UDC 656. 211. 5 : 654. 927 : 681. 323
B 8 M= ¥ B
B fE £ «JR T8 3™ - JbiE 8 e

E R BEET - BHE—RT - K1 Bk - ok TR

Automatic Announcing System

Nobumi Okada

Nobu Naniwa
Teruo Kitagaki
Akihiko Déke - Keiichiro Taniguchi
Shigemitsu Mizukawa « Katsuhide Morimoto

Labor saving is taken up in the routine work of railway nowadays and a variety of automatic announcing systems are in use. By

cooperative development of the Japanese National Railways and Mitsubishi Electric Corporation, automatic announcement has been put

into use at Shin-Kobe station of the New Sanyo Trunk Line. Herein is given description of this system.

The type employed is what is called “voice compiling method”. Necessary words are recorded through human voices classified into

the minimum number of unit, and they are compiled and reproduced by computer control in response to input data. The contents of the

announcement are :

a train passes, approaches, coming to the station and stops, and starting. For up and down trains separatory, type

of tain (i. e. Hikari, Kodama), the train number (Nos. 1~999), destination (i. e. for all the terminal stations on Tokaido and Sanyo

lines), and time of departure (at a one min. interval, the time ranging from 0 o’clock 0 min. to 23 o’clock 59 min.) are announced

in response to input data.

L % A & %

REFEBTRC S A bps S, R O EEHER PRI A
ENT B, DRV BREAEED LBFRE e e,
AR Gkl & 24 & DFERRE D, T5u i-a ORPHO BT
BEEPRELEOC, chikothk3,

T DEGIBRERE, BREEORP ovroAz AECABRZ B D
CHel: U OB R a2 35, 492 2 F—aic X o T, HHl - T
56« FIWFHES - BEEERIHEILCE, OIS R ERHAER
XOEICE 5 FE)ALT, —20XE: LTI A A LICH%T
DY DTH B, Licho THBERAOHMIEEIIE LA EERKZ
{E23TTREC, st BER D > THHEBBICR LI FE2MNL 2 0E
PR, WEINZ 4P KIS Lk F—2 2 ANFT X TC, o
B E BEMICTTR 5 € 3T, T OEMNERDEE ZERID
R, e, B3R tulfar-J o X BIEREGE E £ Bk S
L HTHB,

COEBROFNE “HHEHEE L vbhdbDT, & 2313
W45 53 A bl “Da0” “Hur” “3u829” “I20” DAk, B b
LD ADFEIC L Y BEABHE R IENERCHTCHELTE
E, AR MM CREBXOMICE S A LAR b
BT 50T, EEARARCHE LCIERCEAICHL, ¥AER
F-I AR LT NEZIR LA E ERICELTE 3 L we BE
FFoTn3,

EWLE LCRFAHFROEE, FISHEE « FIRESE - AR
- REMAT, kb 9 T 0FEOH I9EE Z5AEme L
Tik, Wl (G, k%) FIHEES (15~999 %), 1746 Giig
i, HIEER R O SIRE &N, T (018 0 5% & 23 1%

1o EAER S8 1B e Firr BRE Bl g

Automatic announcing system for Shin-Kobe station JNR.

59 38 % T 1 pRHTEE) REEIRT-E,

e, A MELMIC-100 (94s03vbo-3), HAsa
TR 2 SRR REHL VAS (Voice Announciator System) %
WAL, TIICATEIR - T2y « 3BVE0 - T8 - QEB
HHED - R A~ 2 SRMEEE D 0T HIHLZE & IR O 2288 R
Lt oTnd,

BT BHHEHHAER T50 Mi-6 OETIBREED 72 IC X
DIE SN, HEOWES X UR%RO 21305 RHBEESS X F
BHEAL LY LoTWD,

* HARERSED ;
sk B$l§lﬁ§éi§bjﬁ ZEERR GO AE B

RS RARERDT B AR SO AR B T
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Tik#e) L END CUE <113 5.,

LIy menE | R N
oanarn h pron g NIREEHERHGRE ) LT LI B < MRH%D
JUBNERiE ; o0 t v n
Nool  HAo»DIRG 4 WX 0 #x - ETBHEDHY, WIHICE L, PR CUE
i H t
b i . | - i {5 W - PRS- 7744
Voo smomois | K|, . . T L, R IR - (iR
i ; : AL, FiERs LT END CUE ¢+ 3,
i ]
No.3 §F%y7HCUE ; Y\ECUE C DABYEIRE 57 DBDOWHC X -
f 1 DR ! 0
H } } ; ) AR BT e A 2 IC TR TR
No.4 1.2.81 % v # FCUL | B i kT T3 Ok, AWMU T e 25 KK
2 ‘&PF::;;(JUI; N ; N END,CUL EFRFhbEdBERLTHY, HOLE R
o L — e BEUTHGE & Wl LT D 7D, ARHGE
t ] 1
No.6 Fedi : ) ; DL ZRHCHF > Tro e B DTH B,
; ¢ 1Y ot el o D seds 3 » A
o7 P oE { 2B ; FEMLHE I ARG s [ & 3 <
No. Wik , 1EIE ) 5B ! o S
| ; ; Eh, BAESGR LI, A, SRR,
i H
No.8 SrEpmm | AX = e f e RECE ), B30y &
' @ . , 4
2 Pa K D5y % %< END CUE ik 3,
kS 4
HAOAD . BOM D DRI EA z OBAHPE CUE @il iHcd 5
Pt I Tg;;ﬁﬂ m*;%ﬁﬁﬁbl%b
: x5 @ SEBHOL AN 2 [H8S ,
. ;{\ B ‘/}—\ plics sy
"3 i 5-7 —JH % L% L, END CUE T
[ .
i i PrIk L7 B b 5 — el & ¢ F—Ha 2 i 4
B 5 BI#ET 5. COBRRE S AR avicd
B2 d#AXDF - T K PRI A v,
Recorded tape construction of basic announcement.
= ® 2. Tyl
Insertion words table~ I Insertion words table-1I
i i | | | H l )
VAS| b7y s | % fms}wwi X |VAS|+2.s | % VAS| 1757 | % |VAS 13,7 | X VAS? KIus | X
i i i i H . i
1 OB £ 1 ) 1 400 % 1 01 | 155 1 30 4%
2 18 2 4% 2 600 % 2 1R 2 PP 2 40 5738
2 5% 6 5%k B 3 2 1% 3 65y ¥E 3 sl
U 3 [ U 3 55 U 3 700 & b b D 5 D .
| 4 41 | 4 705 | 4 200 & | 4 4 I [ 4 7 5% | 4 2
5 5§ 5 84y % 5 900 % 5 5 . 5 8%t 0 5 2%
2 .y
z 6 6 1 ¢ 6 9 10 6 WHFFHS 6 6 6 95138 6 THEE
7 9 I i 7 10 5258 7 =TS 7 9 i 7 104> % 7 Vs b
8 CUE 8 CUE 8 CUE 8 CUE 8 CUE 8 CUE
1 3 i 10 1 | 3 | 10
2 7 W 2 20 2 2 7 1 2 20
3 81 3 50 3 3 8 3 50
U ®lu U D "' b
| 4 10w | 4 70 I 4 | 4 101 | 4 70
5 20 7% 5 100 5 5 20 B 5 100
3 6 sl 7 6 2] 6 3 6 wl] 7 6 (=7
7 60 7 % 7 7 60 7 5%
8 CUE 8 CUE 8 8 CUE 8 CUE
1 80 1 4% 1 0 ] 80 1 38
2 90 2 6% 2 405258 2 90 2 7%
3 PP NGEE 3 200 3 9%
U 3 200 U 8% U 3 FrRBAT b b &
| 4 500 | 4 10 42 | 4 2% | 4 500 | 4 I Lliffas
5 600 5 100 % 5 % 5 600 5 IRITT A
4 8 12 . 4 8 S
6 700 6 200 % 6 THE 6 700 6 MEfTH
7 900 7 500 %% 7 v 7 200 7 %
] CUE 8 CUE 8 CUE 8 CUE 8 CUE
; 30 1 205 1 30 1 7%
2 300 2 405 2 300 2 %
3 400 3 50 & 3 00 3 2%
U u D 4 D
} 4 800 | 4 60 3 l 4 800 | 4 %
5 TESR 5 705 5 TR 5 3558
S 6 2% 6 80 % s 6 2% 7 6 20 4352
7 555k 7 90 % 7 5958 7 50 535
8 CUE 8 CUE 8 CUE 8 CUE
]
TR - R - 31 - Ui - R - B0 - A - B 523












gt

woggpr

S 1 FpE b T, 32 SMBA TR TR T D B,

4.1.7 F~FFL 4+ (VAS100ES)

VASH, +12V Clfd 3 537010 ¢, Rk,
I35+ ON-OFF @ I b 25 LBEUC B 1 5, |
WA 8 b3 B I AT, 635 bR i 10 mV~
100 mV/2kOQCdH 5, FREk b 1, #9720 ms ()
M), #50ms ((Fik) TH 5, zhickd
DI, F2hwL25mmchh R

(a) 57 sEfru)y

(b) HEF: RO 124, fEILE B0ZA

(¢) HHRABK 73: 1/24.7 0, 190cm £

F-J DF <
EEBE v,

4.75 em/fsec

- Main pro B
START

FBAOFEE

| QRE’' STOFLOW CHART

——{ RETURN )}
1

VASAEE)

4.2 @B —Foxz7

42,1 7=FTLAp (VAS) ~OBREM
F-I3L1t 1, MOTOR, Hfifs, >-3 BRI,
AP Eh LR IR Tw 378, {-‘rDEVICEgjyxygzg

RS 5 ik BRI FHo T 3 2, BEikbT
IO DTWERTE Lin e, THAHS 7o ICHERTEIE
FHCHML T E, WEHEIREC LT i, #
MOED» LIFE L 2V, §ic MOTOR %543, DC -5
TH B DICHMREN, & TEE L CHEORIERT
RERFREIREIN, T2 RROABRGRT OB ~ i, S
Sude BHCERRCHIEE B 2EMNT 2 X5 kK L,

4. 2.2 HGEHMIES OEHEE

S EERE 3 1 B IR IR T, M F LAl
W DBMALZ Y D ICEER & Ao T3, M’LH“?'
e, Fb 3 vwa Rl X b IMES 2 RE CGERY
B2~ HD LT s, REREEEcr, 4
Tehx BTz i 525, FbNL 2 TEIR % F0)c Wi
5 21wF it o TNRBBZTA S OCEHTH 3

5. CPU GEBERIfEIEE=<42s02a>b0—5)

FLOW CHART

E s o Bty FLOW CHART #[ 7. 1553,

5.1 # B

EIWEGEEEAE 2100 0vbo-3 18, 2FOIZOD 17w b
EkEnsd,

(1) WEHE 1z

(2) Favaw 2F+F10wh

WM 120 b i, 2420 Jubo-S OHULE R D 1Twt T, B
TIBTREAP LR LN T DHHEERICS L 0%, BEXHHEL
RS S0 DER T L HEIES ORI %A 5 2004 H:ir*?’
W MELHETTAS, chbH ETTE2DOHE v-ruz (Jo
5546) 1, FH LI 48y ciiE I T3,

FAULL AF LTI 1, FIEEHCEMHES 2 AN LE Y,
TN o DERIC S & D TH IS 120 b CUBE & W A B SUEE
FHEERHIITE 12wt TH DB, 2D FoeDaw 2%eT1m0 b &, AT,
He b 32 BHMC izt BV EASI2 HECHMF 2 &
BCE L, REWBZRMERE va5s €, ASEZE Lfiﬂfﬂ
LREHEEE2 LD - Th & diIc 42 5908 84 4, HAhlgs
LTEY 6354, Th 8l Aod 14 fick v fifkahTns,

5.2 7pssa4

2120 Jvbo-3 CUE I ZNEE,

EI Bt 45E - MM - 818 - JUE - B3 - B0 - A - #EAR

INTR RUPT
START

QEPAQLLY
IZENDQ# 7

X 7. FLOW CHART

Automatic announcing system flow chart.

(1) ZEFRZLFIERS, 7, BESOTHERETH D AL,
ENHLDF-2 ICHERD DL, TRERAIL, 754 EE%HN

TECE, F-aBEFTHLIEERUTOHEZTAS,

(2) ZIBEEHEAIE LIk, ZI8E0E, FUsgssr, ABR - (55,
REEESD b (BUER4SE 7) BHB L, FEFRICS & ST

VERCT B EEIS &, BREHESHEBCOWTH oL LnED LR
TWwBERNE 2GS, —HORRXEREL, B 1 XHHOK
EERE) pyA % VAS vci’j b,

(3) Z0@®ENH (EXERAERY) TLrEZEINRTRS
CUE EE##L6NTL 5L, ®IMERERNRCH > THEHEV
AS ~DERIE SR HIMT 5 C &,

(4) BlEDHIRA LD fi-p, FTH t-s Hio@ s L%
W DRI ATE D T &,

HTH B,

CNLDOEREMB I E DRI, AN 52 @HR 2F+0d
&, ORI F-z2 DIEF « WHH Fzu0 L, (2)~(4)DIHA K
LT, s SREAMES % LY Th kg~ 1 ff >, CUE 5
CHLTH LY, Thickxl G008 4 AOEARR % H ) 24
T, TNENROMBIRR & 2 EHEESATAES & L COER
JHEEE, BERFEEZEOMMNEE R SwanzteTioe b KAT]
BEELTAN LA, chicky, Atad by RS EE
RHEET B E, EHBICAJ 2F+T OEERSHEIEE % atemud
FTh ek, YOMOHGRFTARLE X vt 5, CUE
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MELMIC =& 3% 4 —F

UDC 621. 311. 22-752/-79
v RERBIREERKRE

HUFIRER™ < IR 52 22 - 1) IE —
& A R

Application of Micro Controller MELMIC to
Turbine Generator Vibration Monitoring System

Head Office

Yoshio Yokosuka - Fumihiko Maehara - Shoichi Ninagawa

Kobe Works Hideo Yoshida

To prevent a turbine generator in ahead of time from serious accidents caused by abnormal vibration, a device has been built to

trip the turbine automatically as well as to give an alarm, and also to record and watch the vibration continuously for the reinforcement

of the machine function.

constantly watched in reference to not only the absolute value of vibration only but also to its rate of change of vibration.

This abnormal vibration detector is composed of MELMIC. With this device the vibration of each shaft is

The limit

value of vibration is set precisely for each shaft in consideration of individual characteristic of machine on the change of vibration by

taking the machine speed or the load as a parameter.

The recorder of this device, being different from the old dot-striking unit, is

of a continuous pen-writing type so as to record the lood as well as the machine speed and convenient for the watch of vibration.

L& A #»° &

2~y R Lg%k, WE - FHo - a0
MZERZEL, ZhoAFTAENKINE S L5 cREIL T
NELE LR WE, T bOFCRICEEERNRE bR RETC
B Y, BIE BT 2u50m0 26-F 2T 2 20, RHiic
DTSR EL S BEED 5,

PEROMIF NI T HARERET & 1m0 b I X o TRIGRET OB I

LAY, EHAAED Lo & o o -c MO 2T,
IEF R O X U B O QLT D £ < 23585 B il & BT
EHN TR ERD - %,

T TR a-Eu REBORERIIC L 5 & h 3 \EAINH
RECIEL, RECEEZEEL v 2nic, BICRROM
HMEDH % LT, ZDOEERCOWTH HREHL, EHOHIRH
bIRE) DL BERAR ~« DR EE L T, Sl clEH T &
BEATE fsxa-2 L LTEDHHR RETI eI, XhER
HEHrhiH+Tscenczs,

T L5 AR T 2 01K =2E 5100 0o bo-5 (MELMIC) %
ZOHDLEE LT va7s v, REBRIDRAERCEOL AL
T, HIIMIC 2~y % MoT S 5B, T LSWMZOED
T HBECE BT S i, ko RmE G o BaEE b s L
THYEBAA L 2 DT, DTFiIc 2256 OBE - BBO#E - MELMIC
DD BUEFICOWTIHER B,

2. YARFLYE

2~y BHRBOREEEDO—D & LU XA AL HE 3,
LR d X5k E (IRDEDD Jowy KHEIN 3,

(1) #esral Gl o Hatskih

(2) T ryw? HE (01P-F 0Tw2)

(3) firdeE (MELMIC)

ek, CT&EEE)J:I A 2R L, ARz o Ha, HiER
ic “%t\I}J)k” LoOWHEPHTCEVE-o T L, S0

I N R TE (2

CERE LTI L, 2 oMl v—T LAl AT D X 5 A
D274 Wi e Ui, %iii?»‘@%ﬁ'é%ﬂ*éﬂt%&ﬂm% X5, fiE)
DREHIRE, RO I LT b ko BT R & 525
L, BUTFICE Jowy OO wTHIT 5,

2.1 aaﬁgﬂr (:ﬁwm EIERED

PeRDFT EA RGN, T LI R0 Uit R Wi sk
T, H2MOREETA - TR, il kg4 <R
THB ENWISREERD - .,

LIRS BT 20010, £ Ao o BRI F ML,
BHORENC TN ER A X h e Ry FRIG X, KlOIRT(ii%
FIRFIC Fp— b LTGS2 2K F L - 2. COFF, BHERE 2 1T
BT FIRHC LR X ¢, T2 TICIER A X S KB L C v 3,
Tk 5 ICHEE 2R Ry Hic Lz ik Y, \HZbogHE
HILEMETE, Lhe ORFRBERIHED x5 WO E > %,

2.2 EEM Yy FTER (94r-F OYy2)

ARSI, WEBRERC MoT v 2EBEE LT 2-E0 %
EE bl SE250CHY, JuAL-2 BLUL 01P-F 0vws
73%#&‘?132%%5 wAL-2 i, BEHEBEOEIIESZ, Hoh

OREINEHHRES L rod HE L, FREEEBA AL
”éWCJ%?;.—E BEE 01F-F a¥wy ~IIF 3, o1P—F odws &, C
BEBTHYKE 108000 B & D, B#RMCEHRBLIC LT B
NEHT, o NEERT 2 HEEED ryeT Ho 1us
0wy FHICHEREAS, Ric, REROREHHR~<3,

(1) 09wz 2HILL, WECHHETZ2I5FEL
AR E e~ & L A,

(2) BmEBEE~o )12 0E LT, P B 2 i
e L, W% A, 22007 2Rk Lk,

(3) BHHEREE, 8D D vrEldEicr, REgo
IEHECHEY 227 2L TW 3,

kS, AERDT, BRTIHUEERO Avor.Td bR D
R EIE A L, MM AR T, M, REMICERE
RETL2L5FELTNS,

) uiifﬂ &i
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5. bywT A
Direct trip apparatus (wired logic).

UnT 0D Aa—o PR L, RAM #HA
F-2AEY WA EETH L, oD Aa—u ik, AMERICHE
Ao HIRSICHS I Nk Fa 2T 3o it X VTS,

F-2ATY RIS X NARRE Aa—o & FOAAZJIENE & % b i 1
FL, TR TwREEREARHL, PeT R T
AEWh e D 1omnws 2 &Y, FYLT AT,

EHiC bYwT HhBRIED & & B T HEE D O ol
& 1urows & 2T, PIuIILIIF 2B L a-Eu FEERES -
Yol B,

MELMIC oHREIT 4 ps/a50T ¢H D, i, 5
#O(A/DZEHER) S ZE SRR 30 ps LD S O FIRFA L 2 D
T, J0454 FTNTKT T 0BT 28R, #9300ms & IEH

HAEpic Ly, MELMIC @

IS, SEEOMEAIC S & - Tk, 300 ms B OR300
tLavoc, 1BEC Jodss 2#=TL, BEZEHRL Y
5o

MELMIC b o HAIEB R /14 B X 2REWERBILT 3 &
D, TRC2BHMOTERER TR, Fk, Wf  FHERELL
TabhTwdr s »2 T 220 ACRIERET S 2 T»
5,

MELMIC ¢IEB 2 @ 1ua7z-2 & LT, R Fab8300 2
HAEINCEY, BER 5 LU Mo HOZFERT D E L b,
MELMIC o #fiER% Elc T, BEE~BEERET ML
5,

T, KENEMES X CHEEYBTCET, Foa EREe
LHRE R &, HEBOBRRMECIERCRII-TWw3, ok, %
DETRBREICOWTIZ S ECFEL LB B,

2.4 zof

Kozzotr, 2.1, 2.2, 2. 3FCH~<%K Jovs X DK
, TNENHFEZH LT3, ¥l uz7s & LT, DX S
EEEER A T 3,

1/EHE LT, FoRFab8%0 I 520 BI¥RES 0, F8EE - i
My w7 RS X OISR AN, EEO LAY OBEE B R E
mu, e o2 Rk 5,

2E & LR, EHE F w7 S e X OISR o BB IR,

a-to B 22MwT LS, K20 Mol HDEEICERA 2

MELMIC i & 5 a-ty FREREMREEARSEE - BT - jlE - 1811

TwoF RO TH 5, o CTHIE 72t 2F7 5B, D 2 w3 DIF
ERBE &5 3,

BLEBAZ X 51K, Kouazs RESICHIN LA=2D Jows &
DHIR AN TV B0, SAREARD vrFs DKEX, Tk, BESE
FlHCX ) ZRFREMIC, H20viE, Fx0fGE IV EED
256 WA T % B,

#¥, MELMIC % @i LA MR cowTlE, 4ECEDOE
HeE X UCBVEICD WO EBEmIC IS 2,

3. BEDOER

AKorss ®HNT 2ERBROMELR O KR EITIGER~ 3,

3. 1 REMEHES

FHEFhORE Z M L, Th2EKBEBCERT 20T, 2D
PEREZR D D T B,

(1) ® =K

(2) trEH

HEEE (B, MR

Ya— %f&‘lﬁlé

(3) i@ TR 5
(4) e # W 0~40/100 mm P-P

B 10~70Hz

(5) M 160 mV P-P/em/s® 5 2§

(6) g7 R Nz fipe 0~80°C
(7) @ KEFRIRE 1 mm P-P

(8) fAErAmEY 100G

3. 2 IREHHIEIFS

WIS b OEEF 2T, REHRIE 0~40/100 mm P-P <t
L, FOSRRLA - BIOTRERIIT & LT 2.6~40 mV, MELMIC - o1+
—F 0Des FARAE LT 0.25~40V o 2FEHOBEE B E i+
3, W2 bR, 707 @ oz TR 22— D EE
Yo BB 1A HRREL, T, REROIERLEH4H KB &
57c®, 20Hz DT O HRERHEOMIEE T\, 10Hz (600 rpm)
7> 150 Hz (9,000 rpm) #-C% 750 AfEE LCTw3, 2D 7y
3 OHAREDORBICHF L ACEEL A Y, 5L DCEE
ELTREMICHAIRE,

ik, RHBEENRCE, HOEERBmENKC to T 2EED
HAEh T3,

HliEfE O R ROHE Y TH 2,

(1) HEEE AC 110/100 V, 50/60 Hz

(2) HEERN 45 VA
(3) BT 0~04 mm (FIEE)
(4) #-EzaLuvy 600 rpm~8,000 rpm

DC 2.5~40 mV
DC 0.25~40V
ERHD £ 5%
0~45°C

(5) HWIIERE

(6) BEHE

(7) FEENEE

3.3 EE&RET

TR v FEEE e LT, v 0T aMFA, a1IB LU A
13C & 3EEMNS Y, WBIsub DourFs I VFBIRT D &5
TE2, AP, 21JA LB v sl s Ay CcE—gEETH 5D
T, 2T TE s13A & a13C DR OVWTE 1. IKE L,

3.4 MELMIC

MELMIC ¢, & 2. TR3 L5, mAHE 1z 208 L
T, HEREEES LW NS, AEFE T ONORITICE
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D %, KA a-Lo (REOMRZHIT 5 2WrTd b, ED 1u800w7 BHlHE AN LR TWE

T, WECHL- TR, 2124 BESHIC X VIxRCcIND (iv)
2207 BRI CRHR BT IEESHELfTThR D, *ﬁ"éiﬂj@*{k&f@il’rﬂ %Oi»%\, a-Fu FEBICH LTEFA S h 24RT)
TP £EREE 2w fiifiic b, £ ozws 2K 9. IR J*éwn:@i‘“ B B028, C OFELEERTH 5,
T+, AF, TOWHERT7. O 0-Fe-t EOMH L -Fo ICHH ORISR L, EF L, MR A b AR bexf
T35DTH 5, FEH0E, EEAIE - TIEFRMLEA® e rALELE L
(i) IBRTERES LidbmeD2THp» bOERIGENE bRLTWE,
~ty BEBCE ST, BcEi oKk AMERCES IR o ek B, MEexT s b 0TH D, ABEIOEN T
IJ}VCXl LTS I Wz BERA R A, BEOHIHEPERT S —q IcHE, MEEOEROE LT 5w, LoMcis LT
C e, REESHRBCRITCLOTELWLIED—DTH D, EHEE R TTV, BESRHT SO TH D, L, BEHREW
TR & IR & Ot ic X b fTbh, RUREEBIO LR B B e L UNBEDAUN X R Cl, Z{LF ﬁx)\? T s
Db d, KM T LR A c R E SR L, OMHEIC T AR A DT, BTN IN D, Ak, BH
BRRIEEES ANTEOTH D, CoWTlE, Bl 5 3BTRS,
EWRO Sodss T, WRCE K, TERERZIERTY, —#D (v) LR ryuT Bl
OEBMMK T, ROMBOREERZT> TR LT, 0Jv2 FEEHcENT, BRESEDLNEELVITETHY, Hi
e fAoTnEa, EEEbr)PITipcaiizicon FROIRE) by oT B e FREOE L CHFCE D,
TELDHTRPIN TS, (v1) B ETFREEHE
(i) REEH S Diksehisl ETOMINER X, ko e 2D VY, BMANFRDD
RIS LTS MR L TY, FAMENZINAVC L 2 RnEE s LT, SRIER R, HERNE S CRETgE TS
PRSI LT F LA A Vview, BRI LCHERET 5 2A, WHepitimetLcr, REEFHCiREnL 75 2ill
Txﬁiﬁ‘ﬂa@'@i 2, D5 HEOERICOWTE, EEaRE LT EEATHERL TR NI RE I s b, AL,
Sy PICIE H OBV ETh NIEIRBIEE T 5 I/C“;}@ RiHCH HE Lie b b B, ABRE, C0 X5 ARBERIEDOMINE
5 LW IET TV D, A HINTERT b TEY, 1RO F-anrb, So%IC
(i) EH ry T R falaidT b b by oD iR (20/100 mm) WCES LHE LSS
BN B W T, WD b B A, TIEMEEDIC i, WHERCEWESZHL, SRBOHERET 5 O TH L,
Beusd (kT E 5 85 O RTT S D23, TD MwT FTed (3)  pywd HIHETD
%, EROBEBICE TR, BT b, MR MBI O b bak K 5 ic, oD (E R, i
HbhiIc a~ty ® PwT X3 HECERMERfTDh 2 & T H fil1e D (vanss BEHATH D, Josss bid, BT
325, mH, M ﬂ:xIJbeuéJj‘é B 1 i o 2R A ity HT MWD OHER L, CHITEEE S b@ui%’fﬁ']?ﬁ: FwT AR
5@fu&<,EML@mmﬁm%%@V“ﬁ&ﬁénaewyc b,
EREHLNTE Y, a-ty & MoT 2 2RI, (Wi o, e D fua0ws &, F512) Bl tavdilO X5
(1) IREHHHER (4) ZeirREEBEAR A on2duiAnul BO 8BS
Brgl Vibe> %FREIMR ] Brgl VLbL>—-mm R e ~
Brgl Vibi-y> S3EHIRA j‘_‘ Brel Re> HiREE et i, [ bcofbihss s o4
g O ANN Bt RMS> R T ANN IR EORL, %7k, N
BrgN Vib: > 5533 SRR H D MWD RS, '
ey VTS W% 7e A ZEH LRI & D 7
@ ?ff:ﬁfjfifi TIMER (5) 5/;}&%?3%&%@ bIDBA, RIEHZR a-ub
Brid Vibi-i> HIEIRE b ‘ o k> 0.0 1o L. Yud K, TO MwTHERE
(O ANN Brgl Ri-:>20.0100mm ———e] . W s 85 (04t—F 0
TS, e 07) & ORMIIICTS
(3) FH 1Y v TER (8 ngé'ql R v hdreknd,
Brsl VibS 1Y THIRGE Brgl Vide>=agmm (4) FERHENE
e v ;‘jﬁ e o, G B
et ﬁni?;m’ ;3,\1257;;?‘““" BIEED |, 5 et bk i o —%’j{} 4518 & DI— OB BT
LA e 25 BEEE e BIBREHTS ,
‘ ( {} ' T b ECERE 7
e Vit 1 T ) ' TP gk, WKERE B
ﬁ:i] ﬁ%ﬁ ;i::i>;§gﬁ[“1{£m E:;t ;z,l Z>T;OT)/T;Y;NW T IMELMIC LD 5 2 TR D15 Y
(i Fo ¥ nd1a®) 1;3?;1 f;&;;x‘/l;},;‘i;‘é;ﬁjv; ﬁ TRIP 5. MTFICENS BT
o ; BIFCHD
R = Vibi — Vigsoo) X4 Viby . F (a) &~F “4-V"
9. 0UwoIFp—b Logic chart of \/IELMIC—SYSTE\/I. (i) fRfEzER- il
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ZHREADENRETY 3 “iZ No” kK “Eill - 2° 235

TOLOTH Y, sty FEBEIMCIETCANTH S,

(i) Hq2Umgem 2% & iili® No, #IEREH LA b, %
DD Y3 No” & L8 “Bfll 527 %, H120Yw0 KERT S
FOTH Y, EHHHEOMHICIER IC o,

(b) ==F“yopzap”

FHCHER L 2w il 2 DE I o nC, %8 - 2 Eaaes o
LSS e-FTHD, RDF—a OWRRTIHTD 5,

(i) J&Jb GHPE ()

(i) Zefbgg Gihs

(i) EWIE L, o3 "-‘?H?E@J i

(v) BHEL Lo

(v) IREEHHIRR (Aa—v)

(vi) LSRR E (fa-u)

(vil) BT bYwT BIRE (S2-2)

(vil) ZMEFE byw T HIRE (Kz—2)

(8) F—z BAHER

MR ClE, 18 9100 O - HEEATTHOR, WK F-2 2
THEND e, FBLRECRED T LI, BT EEER
TRBHEIC Feg ZANMAZ E 1—Fu CH D

(6) HTHWE

SRR T 5 FIME C OB O W F 1wy DR D, %ﬁd
W BERE & 13 BRI Sodss Mld, MELMIC DR i
FFoTwni,

2l cofritbaes g, Lt (1)~(6) oy
EEDE L, BENCT 5 s }(Ea: (5 HDTH D,

4.2 BHRBEDOA T Tz —R

Hiicik, MELMIC @ Jngss 0%k & UiciifpicowCik
R, TTCH, LR D rua0z-2 DEEOLR O
T2,

(1) voboxy ook

(a) Fadan FR

4. 1 i (4) FREIBOT-Cli 73 2-F ic k b, BiEh %
F-a BFER FAMIL IC FoDaL FRT B,

(b) 5u7 Fo5

RO L5 RFERC 507 F5RT 3,

(i) BHFER

BHINBC R - 2, 0% 507 zr‘vﬂé& g - 28k

RPN B H 22 2 507 2%

(i)  Puwd R

MoT REIC A - 2B, T R ERT D

(1i)  zy-yyh #F5

FeR FABT LWL Fzws L, 25-L790 LTV, 2R A
Lo “EEEEINERET © 507 2T 5,

B A A

MELMIC ic & % -ty FE BT EIRE S0 - BZEE - B -

(iv) HET@ER
19 e Ic BB R FvC, BTN Jodss 2IHBEETEE,
BEIARY AHE, #5R Az Lo “AEBEARRRE” o 507
FRtiTd 5,
(v) A/Dzgardn
FAMITL RFEAA TN T, BB F2uy BifThR, BE o
W P L & T %,
(c) #HuHih
WD X5 mESHII R,
(1) \@ Eey
(i) |EK YT
(i) IRBEE R
(iv) BECBmEy
(2) N~Forr cHolE
(a) WS
“AC FEilzed” “DCEiFz s i
NERHNERD,
(b) SEREEH
NFI5-, afzoJ FIhic X b, SR 12y b 386 A2y Lo
SFAULT” 55,73 % 4T3 5 & BIRHCEER Az _Ric “SSEEE o
SuTERET B,
(3) Zofbot
(a) RAMERZURHMNINT 5 &iCX D
BELHRTED,
(i) Jodss OWBH
(i) % 1922 DRE FLuo
(b)) s2b [A#EMZ, 4% Jows KDV TORBREELTTS C

LRTED,

\:

WIS Kb b, eh%

IKDBERERH T

5.0 T

MELMIC % TR U 2-t'y FERBIREE ST, 10
ZAUCBS %30 R TR - I MuT B DWT, 2o
BB AR~ e, RO IEIREIRRER IOV, 1zut FIOX
WRHHIRICEOBEE R A 5 T L B TIRETH 223, ThOLDEE
B—Fio a-ty REFEETD Y, Bl 2feoyron - BETERED 2
FAERGELCHIERREE LCilfeL, HEEIERDIK3 12wk,
PHPEEE I (MO 1 1ow b HAA L

Isub @E"'JHUCN—V’ Th b oERNLOMS L, S,
DACA. EH /i1 S 0/EH3H8 & oflaEic L b, B¥FRHTC F)wT
R TR, B - h-n K HOoREEL A, XV IBER-HEEE) S
TRETH D, 4B oMoBEREOWK RIS,

Rk, T oREORE - WER SUCICRBRICS 2 0, KIAHTH
N7 W o 7 Z 2 B S (RO R B — T - R A e A b U
ICEDBOBIRA M ICECHERZET 2 DCH D

o P N P8 PN AN 0 S e
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B EBEE (LU NC 345 © Numerical controller &\ 5) 28
5 8RBT D, 19484E 7auh @ J. T. Parson KA AU372
D -t OWMEERRTET 2R ¥'~2 QI O 7157 & 72U
ZERICRE L, 7200 ZEO yifi-t O &ic MIT Ofd) % 15 T
1952 tEfg > NC EE AR S e, ©REZRTHEHE 551
2 My o bh, Y- FRE so-AFw-7 HR T REREIT
HY, RERTRAZEZER LD TH -7,

—Ji Tk EIC 1 5 NC L O BT i 1955 FICHTAC BFFEH
FANADICHERL, FiEEFERRRT & U, FLVEER
1 &AM 4-h TH BER A-h DS 21707 LTHEECDOYZL
7o

¥ PAUD TRMETCICET) Sodszus as MIT Tt bh,
195541 j3 APT (Automatically Programmed Tools) DR 4 5
b ORI N, FlEDTE 1957 ik APT-IL % % § DA5EAK
SNt TOWH% (U1 KEOEST APT-IT 252 h, #HEO
ZHREEE LTMABHE L Tw3, ¥, W Py TRohEE
ic LT EXAPT (Extended APT) % % % O s h, FHET

U

L £ A % &

3000

2500

2000

Y1000

1952 54 56 58 60 62 64 66 68 70 72

(£)

B 1. NC TVeihko dpEa i (Fxun & BA)

Sm_.
6001 \/x resr
4001~ vymyFuv R
40
200+
L 1

1964 66 68 70 72

(4

2. FipsElo VR BELE A
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e g

YT NOMARELICEY)2DH D, ML A EE 700D
NC ek a2, 2. 13 5kAs E O TR R EE B
OEREBMER R L, BAEOTVERKRO NC (LixTE# tv) T,
2um Ut 252 B - el LT 2 ONRTH S, &
TYEEICES 2 NC ( T/ESIRO L, wh® 2 NC (LRI 4
il 10 %%z 2 Teh, NC OREHBRBIRERLIX 1966~1967
ST TR T SATEITE & RERRIETEAS 7 0 3 TH o 2 D3, 1971
EDIERE 4:6 WELTRE T & dFTECET 5, T EHEHRED
NC bR TnDB T &, FERSEHTEIFIC b TElTd
o BB HIEIE O NC mE Qe E B X S Ko k/cdTH 2,

& T NC TSRO F R

(1) RBEBtcEATwBT e

(2) Hepethom kR cE T &

(3) #H—AmIHEERSLhBT &

(4) BEFEi— ABOHN, TROHR
HERBIF BRI, RE LTHE,

(a) HEBREH-CENTS 5,

(b) Sadszud KEIOEMEBRETH D,

(¢) BRBRSFEOEHN LAY ZHLEE 5 BHERD 5,
LR ENT B, BIEO NC TVEEROEATRD 1-v
T LRHE RFEET D L,

16 ANk

247 INLEEER O L

36 WEoSER E

441 IMTAEEDH—L

5fr MiEORRE

6 i INTRAROBEHEX

7 BLTERAOERL

87 InTHOEBM:Om L

% 1. 1980 fEICHEBIMA R % 2 EENE

T S R, * AV
wF i O 10 5
7 % 4 R #om O 25 20
# & O 5 0
Ry Fy Tttty 10 10
iy ® (52 O 30 20
& I3 (59 len 5 S
O OW M| oo O 15 10
i i3 hn i 20 20
it B 10 10
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DI H>TxY, SHENEOIER & LCTEERO NCILI: F
FTEFHEC LEMEHETHY, 19804EF Tt £ D NC b5 25
~30 BB T L RFHEN 2, & 1. BEERTARFDIED
AT RIFAE & i 1980 48 Ic 1) 2 SERIEHRIC K 2 VesiA %
Flico TDFETHHEC EFXIFHADS b SIHEEARBREDHL
RekX D ZONCIEHEBKERETFRENTHEC & FEATE
cEkTHd,

2. NCEHBOER

NC #% n—Fo1y MIcRS &, AJIE LCEIEESRIH 73
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