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Agreeable Air Conditioning
Tadashi MUTO

In cases where a human being tries to lead an agreeable life in a residence, he is subject to the influence of environments. That

means there are a good many factors such as : biological factors (food, bacteria, insects and the like), physical factors (temperature,

humidity, pressure, wind velocity, amount of positive and negative ions, ion ratios, color tone of the room and noises) and chemical

factors (composition of air and various gases).

In addition to these factors, there are various stresses working on a spiritual aspect of

human being and complicating environmental factors affecting the agreeableness.  This article introduces chiefly physiological action of

human being and its realities related to physical conditon among the above life environmental factors needed by him.
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Metabolic values of various kinds of work.
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Relative metabolic rates in life.
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3. 113 1923 fEkE > Yaglow Feas¥ese L el bokw e
bOTH Y, EHEBHMOEBRERRE - s LUREORZR 3
HixDBCE %, TLANOELcoRE - NRERESL, Th
ZELOTHYGRECED LALYDTHDE, A H3. 21IC LRy
WEDBEOwEGRLE « HERRE « K & A RRE OBIRE R T,

3. 313 Nevins ExbA KB A MAKEERICDH & DWT FE L
RS RS L b0 T, AHOTHEERE>FOXTELL

FHAIERES (HE F18.9C)
BEWRER CHRE 521.7C)
8of- /
Y
. & =5 K8 ~13cm/s
2 eof
I
od
& aof
T h ! ; \
20 et A S SR ] :
i '
; I R
b 1 H L 1. L b 1
18 20 22 2 26 28 30 32 34

ERMEEEE (%)

B 3.1 Yaglou & ic X % fe & 4
Comfort conditions by effective temperature of Yaglou.

45— : -145
Ao o Jdn
N 9
o -135
- NE
: ] o
I —+25 ~
C ] Y
1 4
o0 ff
& ]
- 15
10
Is
] -0

3.2 LEHREOBEOANEE

Effctive temperature measured in the upper half nudity.

& #HIR FH 15a/s FHEEBE Yo=-4.89340.329-T
# K 0.52clo (HARIESR)
& % 100kecal/h (v (HEHREAER)

100+ '

il

)
il
>
)
i
&
-
i
[s3)

ERIETEE (%)
g 8

T T T

i

40

20

] i 1 )
16 18 20 22 24 26 28 30 32
FREZOEE  (C)

3.3 Nevins i @ 4% ffif 4=
Comfortable conditions by Nevins.
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naelTwrs,
Yo= ~4.893+0.329 « T+ (0.0003 T+ 0.0054) H

e Yo ARSOSERER Yok 1~T¥cdh b, g8 -3l
L s D LEL « Pl - D LB - By - 3
WO T 5
T : sl °C
H : 85hiiE %

3.4 3 —fRic X < v HILTw» B AR EE (Discomfort index)
HENOENE LIBEORIRE LT Sowtk Lz d D td b, R
131959 4 pauh TARIOH « Nikk FEbF—oDHiL LT HEH
AN b DT, FHEOWEREEIE R (3 1000F) & H U4y
% REE5 100 & LT & &0 Yaglou OF R & B# & ¢ TRy
bhicd D wnbh, 2¥FOHTRDLND,

DI=0.72(Ty+ T,,) +40.6
coe Ty ke °C T, - sk °C
R FaE & AE OBIRE R 3. 5 IRT,

D.1=72 /17,1:75 0.1=77 D.1=85

ERIBTEE (%)

TpigEDL

; : ! : ! :

= 5 50 2% 24 %
wREEHoEE (T)

3.4 A e g Bl gy

Discomfort index curves.

%= 3.5 RPEIOIHI

Charts of discomfort index.

S | TR EFBEE %
72 | 2
75 | 9
77 ! 45
es ‘ 93

3.5, 3. 6 BHBHARL P TEH L LEIZ b LR ® &
TR DB ©, SRR OFE L BT EE - 2R -
FERBIET - Ve P EM L BRGSO BI YD TH B, &
BE 3. 6 FHERHE~ DT OB LR L b D TH B,

Bl ED#E 5-n T RRFEN AT 2 BEOERSSE T 5

D, HA BT TERNNOBEEENK & WBEFIITEER Y

ZBCEAHY, HEHEETE L AV, SNHEREREN WY
100H ’ & i E E Wem/s
80+

< sk

i

E ol

2

ol . .

T S B R - S | R VR
FREFTIGERE (C)
3.5 41 84 5 o il B

Comfortable conditions by Ibamoto.
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g

% 1% K 0.5clo.
15 # 100kcal/b
80
S
601
s
=z
= 4o
I's
fet
il
201 /
/ / o
20cm/s Slom/s 10Cem/s
' : L : : L
22 24 26 28 30 32 34
% £ (C)

B 3.6 " ksh#EEdoTh
Effect of air movement on comfortable conditions.

(A) BRI 60% RH Z4MRIEZ 607 RH
(B) » TO%RH '
(© v S0ZRH
(D) & B0%RH
30}
3]
1
oy 25T
e
20t
{ 1 1 It
20 25 30 ES I

4 EE (T
B 3.7 SEHMEEC T b Puiiss i g o BifR
(R ORI 53
Comfortable indoor temperature to outside
temperature for short stay in a room.

EOPSERBSEN BT 5 Foa BHERD R v, 2~3 DIGRIC
L33 0%BNMNMEBIEDBHRE LTREER 3.7 &4 3,

4 EFHFHF

{EEgth e LTR, bhbhARANRRT 52K 0H O
Eehb, TOPRBEILICH L TRBIKE 2LLBEHE 25T 3
ANEWC X 2K - & IOHE iz O - IREHER, £
KOHK, & KD % -2 BNORER A2 OBR EEELARTHN
Babhv, 30, X VEEWCERNCERD 110 TRET
EEAR LI ARELEEL 2B REHS 5,

4.1 ETHEOFR

FoRFoERERE LT, BRAOHRARICLZIOREL
LWTERH, DUONOEFICE s TR e AR <’
A ole. L LR THB O EA~OER « ZGEFEOMK
- EERAARRIEHESE OB R R o AWEEIK X 31555 L &
D, HE 2 AHABERLE2 255 Y, BEELKEAMEE
RoTETCVS, HEFYEMEG, BChE A2 Kmqdbhis,

AMFRAROE DM, taubt THE & bEHE S 5l
KBEANE C H PR HICTRET 2 L/ MuniR € D2 &L2, T
N HEITE OB U A (B PE L RE-cOZERUM B ChrkwiEc
$5, BED H2, Thbb, —BILRE - R 2 - ERLEH
ik b CABTESHBEOHS A2 #EHEEL LA T

P 28 - B

2, ThbOBRESBECOWTHEYAFERRH I N ThinD
BERTH 2, INbICHT 2BEDBIFE, FEEF B E L RS
ZAMIKCH b, FHEE i ZRIC LB ME2 F12 7
CRFELAR -7, FhiCIhE, ABORECEL A 3 EKH0IE
RS (W E 3880 1, 1 0%RE 0.1 ppm (parts per million) 1
HE{E < 0.05ppm & % 5T 3,

U7 LbAE-C b B0 LR - B K i a0
99 965l k23 0.3 ppm A TH D, RALLOREKSLECH B,
2EI K, BEACLR T IREHEEZ D TFhE, HERY
e LOKSEBSAD b, TOMAKE - roezy B - 7oy .
BEHESRE A ¥ BB B, ABEEREL - TRET 5 AEL R
BHBEnbNTwD, FHEBHEOPR 2 cl—EkRFE (C
0) - Ribkdk HC) - EFLAPA LARIE L 222, Thbicx
FTEHME LTE S L 355, 2pERILSHC 2w T Rl
v, CRREDRBESERRED TH Y, F—EbR
FRFHLATHRNAETE T EE L 2 2 AR, ERLEHD
HELfTAbRE D LELLNS,

£ 4.1 BEHEHX 2 FoORERKOHHERE

Allowable contents of harmful gases exhausted
from automobiles.

#om B oK (| R
E2] il FoE i i
1968 192679 | 1970 LIfR
819~1638cc; CO=2.3Vol. % HC=410ppm
& * 1638~2293 CO=2.0 HC==350 ZEieD 30 253k
2293 B I CO=1.5 HC=275
% 2] CO==10
HY 7 xa=TH 2293cc Bl E | CO=1.5 HC==275 HC=180
H PN 4 (&) CO=3
4.2 8 &

D & o BNICERMEEL T2 8E, NEAELIALL
FRES BT CETH B, Eie, ANEOMER - Bi- 13T h i
¥ eSNEREEREI NS, ARRMRIC X EEEER e b, B
2 & LTHHT 3, B A RN 3 & ZeKirh ok i i
Frzenh, TRICK > THRAEELL &b, BFEOEXHO
B A2 BIER A-tor <004 %cH 525, Thas 0.1 eREHE
TichBEAELINTR S,

—7, T Fosuhz ¥ BERHT A & ¥ Rk & 3 2 BB ARS
EEL, BLAVLRL TR, Thbh bRkt LeHaic
—ELIRENTET 5, TR T DD CERAREEE 2 TH Y,
—fg1c 100 ppm BIFARRF &, o 10fFKCAR 3 EIEETEC
b, OFBANLEHEST 2L vwbhiTwn 3,

Bl Em bBRONE, HE fia 0RERPD ZHE TR TREZEL,
DX 5 RREREL LN AEFTICHRIRLEL L D,

HF I C DEDICH BRICABZ SO BB D - TEEFEL,
FEREFAT 2 X5 ABECHIERCKIHEED, BHFRERES
T, PR, AOEKREFOMOEZMTICHENSLIFE O
DEEROEZBAT 2 DHRELED 5, LEAMSREEN
DO - VEENE - ENOEME (BE iz BEOHERE) &
Yick hRAasoc, BEAHREELCRET ALERD L, W
SUTEEHEER C X BRI A, BERNOEEEE ROKL S
B AE 2 b 525, BEOPERIC DT> ¥Ry
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bivd,
Thbb, REHCLZHRIEQR
Q=+/468—ATH . (Tr—To)
et Qg mih
A O oF%ERE m?
H: AODrHADEE m
Tp To : W, EHEE °C
TERACE A MTEQ 1
Q=ExA XV
et Q : #faxE m3/min
E: FOoog®E FERc@EERRCsL T 05~06
A BENER m
V : @3 m/min
ABCORD, FEOMEPEC YT LTIELRATHEL DL
BV, X DICEKHICERED 140 BIE Y T C & apsEkics L
THRZAETS Y, COZDOERE LTH 11y RERERTHIR
INTRE, L CEMPAEDC Y il CHEY L ¥ 254
i, B 1ty OBREAREL, BKHOBIICH LTIHEHAE L »
hbhtwnz,

5.6 ¥ U

ELEAMDRET 5 Z2HEOMEICB LT, B UChlsskEs» b
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ELTHhi, FLCEAETRE, fr-bhs@ERL: LTERS
AR I W RE LA KRC R 2B EOBBHNIC L 3 3-Lfysyy
DI, EF—-FENICHT DRE « KRS EOAFRER S H &
D — DM « K - PrZER( - 14y OLEWSE, B ERN
£, R - ES - RIFS, SHERK X 3 I0nBnwE0
I, COMEDOERICIEE bILEROEN L BHDER F-2 &4
HrdreELLRE,

FIEA Lict ok e LT, EARDZed (Air Condition-
ing) & & dic, taF (Color Conditioning) (5K - FEE) - BZ D
B - BREOBERF L 12T 5, FA - BEIBRASOEN
RIGEIRDOAKICE DRI AT SHMS, ARlox b kR
BEY) ~ORERRTLALERCER I W TATH B 5,

T £ X M

(1)  HEzEmEes (B 39)

(2) ZBZEHEF Aufdwo

(3) R : ZEKFHME @ (FEF 40)

(4) /PHE: Z2XEEM, #iETEE (B 39)

(5) HHEARED - BKFM, fHETY (B 43)
(6) ZNIE : BXFMme aEl (B 42)

(7) ZZEWEEE 40, No. 3, ZeFBEBG kLS
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Sounds in Living

Consumer Products Research Laboratory Hajime FUJIKI

It is a wellknown fact that sounds have great influence on our living. In ancient times our ancestors’ life was full of natural sounds

such as winds, rains, waves, chirping of birds and roaring of animals, whereas moderns are harassed by noises produced with machines,

transport facilities, loudspeakers in the open air etc. On the other hand, telephone, radio, TV, tape recorders and stereos produce sounds

good for our daily life. This article elucidates practical problems in connection with sounds, explains the relation between musical sounds

and noises by quoting practical examples and introduces the author’s idea to make our future life agreeable.

L. & 2 #» 2

R ORE, W% Ofh—k ORI 5w TH ORI
HIEFCK E v, Ky ORHIC I - T - 38 - Bl AR OE
i b fc‘lﬁ?ﬁi'ﬁ%ofcﬁi, BTCRBIZEORE & &b ICHEER BN

© RS - BRSO ESITCEMT 2 L 5Kk o A0 T, b
bﬂ@iﬁmﬁ%ﬁ%ﬁa%EQI5KmET6#kb5ﬁL#E
T->TETn3,

—7 BEL - 594 » FLE - 7-FLa-4 c 2a5LF R EDOFEEIC L D A
-C, GRIGHOERE, ARBHOUHCRIDISCR > DT
H5,

ZOX5CAFEGER VA FRHAfiZchbh, Thod)d
bEEAZDORPHRL, BeHORC L » THEFEEHRERDOICL
TH T L ABHETH B,

2. B0 B R

TRRKECE PG B - Eef - FE LG »ohY
CERBEARERDIRAERINGS, ChbERPHNICRS D
FOLB5ICh Do FATCE AMIAnsiy OAREIC X DHRCHEHMA
Hrb, HOEF LDWeAEE T, TADLEKRKFEOHICLEDHD
&, BERCHEEOMIGRD 215 @R 2EUESELSED 5,
BEBOMELBI AL X s TEOFOHRLAREL I DTH B,

2.1 B

TREETH 2K OFE 2 (WE) FEOBMICEL,
RETHLUABICGELRUSTHEERL 30w, 1BEICENZE
A AR BB L v, B vy Hz) 2 flv 3, FEEE
REWEEEL, MEVEEEIET 30T, FBEOAR TR
KEIFH & LT 2055 20000 Hz #¢v#% FE LTRE 3, BEECK
% LIS TR 20,000 Hz piZ A Z B B Y, B0F S owvtild
10,000Hz €% kg ¥ REWFThWwE bhba{kd, FLL 5T
* DEEROBRZ=DOF4H 40Hz (Ay, 5 OF) TRERIZ X O #
258-3 10 880Hz (A; 5 OF) THd, Tk tr) @1&1&0 Fu
i Ap=2750Hz, Bt Co=4,18600Hz ©dh 3, BEOLHT
%@ﬁ$@ﬂﬁu1%~%ﬂh,ypasz%Mheﬁ%WK&
L0BERTH B,

2.2 BokzasLBx
Hoix (Intensity) & bbiciE, 1072 W/m? D fo- &b

DERIEEIC LT, fo- ORENPCTETT 5, ChEHE D LR
i (Intensity level) t w5, FACDHLEFOHFLOKE M THL
b LCHEE LAy, (Sound pressure level, SPL) 5, 0dB SPL
DL 1 kHz ics1) 25/ ARR (Ch & hh2w e BT A v
L EOLE) KIERIES L, W% Ao- (W/m?, P %IEE (u bar)
L 5e, HEHOME IAB) 1

I=10logy, %—:ZO logig 1_1;
0 0

CHbbENDb, €rT Wo=10"12W/m?, P,=0.0002 u bar <%
5,

CDFEFRT Wy Ehid Po #RB/NTHERIC & 5 7c b D& BEIE LA
Enln, Y LA CiREEHEE L W, Po ZEEEIC X - TZL
F2.,Tabb/ X B0l kHz DToREHRcRBIcxicl
<A Y, 10000Hz Pl bz ERET X s cllc it < &5,

o EEDISEETe, 1kHz oFH () e e b, 2o
LA LK E XICHIC 2 B0 FBIOME OTRE DL

TRDAEER, 2.1 DX5hork, HMPOKMEE LT
asoMmAwamMM$bwbawm,m&ama&m®>f§
bt. TOMHEE DUwFe— « 2oy (Fletcher-Munson) D Hifh & &
Fh, PR BEROBRERINENRDOTHE, kAL
50 phon DL LA 2% LVWAE XOHE LAy 13 30Hz ¢ 82dB,
100 Hz ¢ 68 dB, 10,000 Hz ik 62dB ©% 3,

120 T =120 =
10 P~
10 100 T~ T
~ 1] 0 T YA
S 80 ] L
= 80 : ::\ ] T _/
= R i 70 L 1
60 \\\:\\:\:‘: ] 60 : ———/
2 NN T~ 50 i
< 40 RN SAREEN ]
s N il T /’ /
LY, U IEN el ail 14
e 1/
0 M~ 0 Tt ul
Py .
20 100 1.000 10,000

Bl g o (Hz)

2.1 SLwFe— vy DR
Fletcher-Munsons curves.
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3. B B

D - BERPEH - BB AR - WEBORAEOE S, R CREES
LI nERERDNLDWOHRER L A ->TE TR 3,

—BCRHEUAS - OF EAEE - KETFLEREREL L
WHORRETHEN, THUNCEELEEC L s TEHELVE R
BrEtHo-Th, TRERDD - LAEHKY 2 Ccha b0k
EDEEH L 5. Sowb # - S0HHET - THOBRE - REHOR
B LR L0, B0 Tbo %, AHPOETD L L
HELAEDBERSEcH B,

chics L, B TREDS G E LTEL2ES
C, EORBPERRBEOXOBHCHT 2BE2HBS L
ThgEg % (Background noise) »\» 3,

BEOHEL S 2RADOKEIDIMEZ I L0BFICENT
B LAL(he) THhobeEo2F0k5ich 3,

FEZEr oS (A 27-0)

ie- e 25 phon
G 35 phon
wFL 40 phon
REEDEE 40 phon
2k (20 AfD) 45 phon
wOk 40 phon
[ A 40 phon
JNEEFE T 50 phon
B LAt sy 55 phon

¥ 7e M Hix @ &5 BT ¢ OFEREE OFIE : FIE LA 2T TE
3. 1oksckhd,

CO X5 - T - EROEL TREES LA BEw 0T,
CNHLDERPNEL LA EREAEFERCE RV, ZOFEEE

s
=
¥ E | B S
dynes/cm? dB
240
| o124 ¥ FE
S T— (20T, BIH3.65mn &)
__2 PO . e
108~ 00— GBEOKRSE)
105180~
g 160
1 M0 Sz b
“ﬂm__ﬁf7faWﬁw)
102 — BEOLF LW THR (B%)
________ ——~100—~“ HTSRER, B4TRbE
A — - WHE R
L 5— o
D1 ks Fronmms
| ol BT T e
T
4 RS
—0. 1——f
50— TL EDH HEE (Fiy)
1 BREEOBRDEE
. T FLEnhWER (EY)
T s
——20—
0. 001
——10
0,0002 0 T/ NETEEE

X 3.1 FHxDBBHCET 3BREDOEGHE
BHE v~ DB
Relation of noise mean pressure with sound pressure level

in many places.
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LTk, BhgBE (L+iEBD 2L clESt Lot shge, By
EFRET 5 HIRICHFES LTS LA\ 2 T3 HEE 85 5,
OIS KR I N ATEESR A LD AV FIC k> T, |
DERGT NG & S EER K B s, BEEONBEY "]
L, @aO\EEEIET 5 X5 2fE* L TERSEESE 25
L, ABED b I m DPEHET 75 phon o % 7% 60 phon ¥ -CF 28 - &
LHIRD B, Tk, TR IBEZEERA © 30,000 kVA
DEERRT, COX 5 AEREELHR L LTRARTEFDO S DT
Hovc (FM30 ), £ BERMRUOKTH A L KB
%E%T0%Aﬁ,I%ﬁ&lhnﬁﬁ%T%pMnQMa@kb

BB TR, THRZBIH-HEID 45 OFEERIELS, 117Hz o
JHRZEC LT Tthd, CNCHBEFMLEHE S 2 < L
55phon ¥ T B Cc 2Tk, WRAFKEYEL,

22Ut « BELE L VESECEERROD 2 b o nT, 81
OFEAETID T b & LRSI A S OEEZ IO
T Tk~ 3,

4 KEREKHROBEMRK

2oy DERTODBFLRTbNE, Thbb ydzhy HiRAEKD
DNE (BEROEEIBEN) EBECRRAT (BRI RE )
ETHBH, RETARVEZOES XL LAHFENE, chbnX
W, R % BETNICEE 4 % 7o DA TEERER 4> O BEER - R
REEBSOTHEC L > CETIENA ¥ FE Tl X -
T, RBEAECR > TEADTH 5, Filicid 80~85 phon FEED
b DRED D, NEKIEE ¥ W TBAE L 65~80 phon 234EiHE & 7
2 T3, il BEEPRETD IS ABHCE-TwER, &
LICEBHME D EICK > T, kR 60 phon e+ 5 & %
THETH S 5,

4.2 J=b =5

75 DERH E SR IERET 3 72 0 OE##ED b I 3 s
BEHRFWICED > THBIREIE, 3 XU 2012 $ 3 » 3T
TEUMBANERN 2 BRI X 3HESCRIE NS, FcEil
80phon <LV b DX WHTH - %2s, BETH 9013 T
50~60 phon, ¥7 AEIC X > THEREH SM 12w ba(1F T 55~65
phon BEE ¥ CIE < & o %o AL- 21T CRIERHE A ¥ 2 E0~H
L, SEPUE RIS & Baciigi oA 2 2 ), 40~50 phon FEEF <IE
CCEB X7, EMBCXFNORERAE: LTH
MEZT2X5ChhrhRE DTy SHETTH 5,

4.3 BERE

FEBEOTHE FoRs X0 4 MPNWR thh ) KEWE #HLT
Wit IS EO SKOPIR & o TS BAHYSED Lic, L LE
KOUBEBRETMRD F52592 ¢, Thick h 40~45 phon FEr
CETEHEEINT D, TR e-2a DRBEAL L >Ta bic 35
~40 phon <L CERT 2 LEDN N, A-FfKL->TRC 3
Rk 2 ERRBICHSTHD 5,

4.4 BEi (1B

THAD Y7 B (D R ERR A ¥ 255 - TRRE LA b
90 phon ICE L7c b Db B o 7ehd, BARERRRBEALE T, AL
t-a ZEEEIT % L 2 OB LRT 5 T2 35 &, KEICX BHK
b REETH 5, T2 OWHL X > TEHEE LAy BRTF2
o TEEEHR, WRICX > THENRE DT 28 5D, K
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BEFEST 2 b xlitcd 3, 2% LEARMBIREI LT
Zcl, WHSHZEE, T AR cE 3B, $F D HE
LA D ARVERS, BAEDHME 60~70 phon BEEAEECTH
%,

4.5 zy—+

B A REA I ¢ 90~100 phon BED D D BFEHH TR Tw
B, BEED AW FEOE - —EOLKET O A EZVIEE T,
bh Y OEER T, TOBREE LA F T 22008 E2TAE
> T 65 phon BEFIC 7 » %A%, HHL e bWBINEFS K51k D,
KHND -2 ZERAE Lk Hic, BRE L ZfTL ¢ 70~80
phon BED b DOHBEL Aok, 2)-T HERFEDEEEAL,
JRH % 30,000 rpm FREF O EERElEE ¥ X & B 0, WA & B
LRET X5 L 3EiEcd 2435, 334 60 phon LTI T
Wk ov-7 BHET TS5,

4.6 SR

HHEOBRZ OBEIIRREDINOE ©H » T, ERRETO
Bl - SIS A Y RRMECE b AVE LT v, O SEEET
B, BEEZAHE 20 OHEOENLEE -2 Vv 55EL D B,
BEEoXEBEFBOBECY - T4$ 5% o-¢ 7 phon BEETH
o7. X DOBIEHEOD ) (FHN, ROBMNILHEAH R XN,
BT b O % 50~60 phon FLRELIC % » T 323, 1§3E1% 50 phon )
TECERINIbDLEDNS,

S BRERAE

FoHEICE, B % - BASFRERET 591 - FUE RY
&> THEIW Taf- KB L TERL, BEAEIIcHET 3
BEE, hbx—ERK -7 [ G- ZEEHLTH
ETAEEERED B, TR LTHD ChbOEEROENTHE
BICOIRIES LEALT 2 € LT E LS v, L LERFN ATH

ERAEWR S X o THEBOMAEDEA I D, FOKREX
AN UCHAERFIC B A FRET A T2 e D2F0 L 51Kk 5,
B TR (He)

254 EREEOE 30~20,000
B 40~15,000
rhiE 50~12,000
HEI 80~10,000

F~JLI-5
Tt 40~~15,000
ERIE 50~-12,000
R 80~10,000
BRI 100~ 8,000

FLt Juv-L JB 50~-10,000
%Dt 100~ 8,000

FS5uT2R - ST
K 150~ 8,000
B 200~ 7,000

A 300~ 3,000

-2 il at-h HEE 30~-20,000

£22- FI/N# 40~15,000

TN Bk WIS & D KE XKL > T HINEZY % 2E-h
DREITHREZ DD L, BHRESELRDDLEZFEALTV S,
HEIET BEE CRDVIENER Aty @ 27.6Hz(Ay) ©, %

L - AR

DABDHEET O Hz (i CH %, FABEOEREHBROTET 515
HCHBH, Thik 15000~16000Hz k) cH B, FABHEEE
ST B Eh b, SHEOPRIEOEIRIC X > THEHST R £ Ol
% 300~3,000Hz & LTH 3, ChiB/NE - BE CHAMEZERE
NEZEBHICHEREIDX S KA - Tw5s, SHEOEERTHE
ToTn3,

LIRS 7 2E-h DFERIAE AN, 61uF ED oY
~Iwy, 1040F D 2U-T1ud D2HHRIEFEETESHKE->T
378, & < i NHK $#5iigepi ofeic & - THEH 30 2ICsER L
7BAED 25-305 JB at~h M (Sem, 30em D 2924, Fetioh
AD) It 'ma- FH 28-h & LTHOHE R %), 2F0 NHK. R
W - B a—h— OFHEL LT, BAOPEEEY - UbafE - BAER
BARYOEEE - OTRTK, ¥k 77727 - TEFTRRTEN -
HAECEHIN TS, AS-4001. AS-4021 HDKIE 3 V2l O
AE-h B S EITHG - FEHERFE~AL, B EBERCb
N3 tithsTnd, CNORTRTHAEREECHET S
CEEREMELTEDY, BIMANZEL O TAASELWETH
£ E ST LA © 26-h EETH B,

2E-H X TE B HE HEIWANCK LT (linear) 274
FFREDOC, EERPHH-EHHOK E X 2 WOAVICELD
T & RNEEME CRIBIc T E 323, ab-h & 0% DICFERMER S
% & B IHIEROME CRFEEER T - Kl ¥5LT
BEFICHFE L v @ R2Bbh b, T X5 ic Kt Diatone
speaker [ITIHE « FEAESR « HEAMED R\ T 2 R YT L ARKES
SfckoTHY, HoWB LA THERED 2E-h ¢ LTEMRZINT
Vw3, FUE » AFUA » -S04 &0 2T 13 372 C Diatone
speaker #{HH L CH bh, B LBECHET S TETPS Y,
CNLORMTREEF X DELL, BEHE~ZEU < b0 &
BT %,

6. BB & K

BRSO H 2B - 44T « Tl T+ TuR-2 PR - BN AL
EOMIRL TN B3 THEAE Ficvwbp 2 BGM (Background music)
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Pursuit of Agreeableness in Residential Lighting

Ofuna Works  Fujio KOBORI

Housing problems in this country are very acute when viewed from quantity and quality. Of them residential lighting is taken up

for discussion. Living standards in general are rising gradually, yet there are a lot of points to be improved. To pursuit the question of

agreeable living from the viewpoint of residential lighting, description is made herein about its subjective evaluation and optimum

illumination in visual tasks, such as reading and studying, are obtained through psychology and quantitative measurement of scale

composition by a successive interval method developed.

The author has clarified his opinion on the limit of agreeableness with light color

and illumination when fluorescent and incandescent lamps are in use, and stated the selection of light sources in the residential lighting.
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Color in Living Spaces
Kotaro HOTTA

Nobody may have objection that color makes not a little contribution to agreeable life of human being. Not to speak of flowers

and costumes near at hand in our living rooms, all the utensils and daily necessaries have individual colors stimulate us. Highly refined

people in this country used to appreciate sober and subdued colors, but gay and intensive colors are flooded nowadays. This may be

due to the change in the mode of presentday living. This article discusses the relation between the color and living with two regions of

psychology and industrial design spotlighted and the author’s view on the handling of colors as a result of going over the phenomena

and state relative to the above.

1L & & & &

R RE L EERAEOROMIIIAR L X5 2 LTn 3,
NPT R T D, H - HEEz oftib iz Licd o2 2 s
D N5 AL X > THALINAZBHETHLHE, LI H5-FLED
B, 2R 2@y b Dk Lk,

JoH, HBAR “LETT RIS L, BRI I
BUEDERLDDL LT SEHARER - DTH B, bhl
5T, BRA, SR BACFERZ L5k >k,
TDX S5 IR L () FEMIED o 2D, EFHIKWE D& 4T,
HEEED LOP~FEmYIC Y ART, Ehhk o-F E2HLDL S
EVvy AR, B B2, HIHHC K » T, ¥EIC ho-
IERS R 2 X SiIcho 2T & DA LIc X 5 DT
555,

Lad ot e A e ORRBRIHECHEHE LEw, 1200
—t LT, ho- LD o B—B s RESL A3 ICHiER -, 2L
TExOMKEICE, WE~DOBICERMEATHET 2 T0b LT, £
e AF47 LT, ho-5UE BEEL TV B0 TH B,

tddh, ToLih he- LRHREHLC, TNhHLDELL
T hsowiChdTETHDLS, D& 2OBREMAML Y5 2hb
DESDTHD S5h, W A—EEL ORI ENT, E
BREARFE DRI R > TnREDTH D 5,

COFEENED & XY, ytud hs— DEFEEMS T3 DTd b,
O EL 31, ETEBEREOMET OrbBRERD S &
B, thit B OO e thd, Thelifil e
B, T2 Y . OEBWEE 7I0-F 2RAB LV, ERHEEK -
2 OIFBICE L 5 2 HEO—D L BEXNE AL TH B,

2. BRLEMTIO-F

FAUH DR 112 - FzFo 1, TREBIR bhvbho BELE
HiCEnT, ZficfL, FRcBL, BRcBEL, ks
L, REABIHCH L Bbpd]) LBTwE, Thabbtf
X Tinkeb] OFME LT, 20Ol - HEAVEET 22, |
BRIz Iheb] OBVFEHERITENEMATRE LS
BEREZHRIE L T 20 ch D, Ik MAEOAVWLDEA VR, B
ZHACBEVWEE DY, TADIHEHFCIFI L AVAET

* RAHDTSLET

»oiIcd ), I OhICHEEL, bhbhicBifEEZd > TWnwsDT
H21 ELW|RTVE, ToLdic, AERIMALDOEDL LICEHE
LAFRETH D, Lhad2oPEE O ORCETTwIbrrbb
T, Ll REDPTLEEH LAVIOTCH L, thFINKwT%E
B, Wk L CRKEFRbAETH L5,

¥ e BB O, BB OTE L, (DENEODIEE
SOk LTI AabhTn 523, EECT 3 @R OEOFERE,
SBOPRICEDE T HDHEGHIF L DN TS, Ll fual
N ORI ET B SudTor O, omEE MR SO, &
BT OUEANBR MY L b DTH B,
THLBBLHRGICONWT, DEFDZDORHER 2 b 770-F
FEHBBCEET B,

(1) btk

(2) L##:

(3) o ¥

2.1 sftkis

UES ho— i, —DOEBRHMcFET B EFREE T 0T
W, S OmPARRE LCHEET 5 L 20 0lfopEeE
X Do Lo TR E R UHABOI Y Sbe i 2543
BEFAHLE S, ‘

2.1.1 1R (2. 3eHEER

vt BEOERT 26, 0% VHGERCS 20 G
Fwite—, H—>dn, FEER R UREEHEL TS
&, BYRWHRIEEE Qurszar) AEEh b, Thid—H ot
FHieDb, TOEFEDE, WBCBESRETT, T OREH)
BARRT A iCasNbTHE, AHIAFRAT S &, WiC
RFFEE LG > TSN E R 5,

2.1.2 %R

HAMAAEYE LG EATS, BEOLEICE 107 GOR
BE, Jool BHEFABELTCWwEAY L, F2fy BKROMH
F FEA2 LT 335, ChixfEgiRzEHL w3 0TH 5,
ZOEMFRCE > THEALIS, ThbL, M2 1oa~did
B FoF-#Hy ML L, FE B L LTEXORLEE
“iedhDTHB, TOHFREOMLIIRE, BlcEPrsL, HCil
Ko nicfdz, IR E iz, HCEE»BhroTwd, 2FKC
f~hiz, A—Hfic -T2 © “BE7 ZH L AH<, BoENRIC

641












[r—

(2) HEONA

(3) KR
DED L b TWE A, AEOHSY L LA PG Bl
DHEOBERER 52 L LTwANS 7Io-F ENTn5, HEMN
B & DEEROBEIC X - T, ol RiT AR L bR
L3 LTn30DThHd, 2DRED—2 3HEEBOUIRLD 5.
ZOFEREODFORDOEHBEORMICEH TEL LI DTH
5,

(1) H@a

(2) Hix>

(3) RBAaeLhs . LR

(4) BZ - &k

(5) AE4IE

(6) FTrEbheies

<h 5,

CORER, EErdbbT TERE ohr b, BIREAREK
HINCTED B T, EBOERENT 5 TETHHEL KX >Tn b,
JoE1—2 L% B 5 22 b b, TOFMOWUFRITAEKIFEECADD
DETHEEIND,

2.2.3 RER RELES LOLHOEEER)

fa Pk, FeEt: - I E ORERR, e LREY
EThoT, BRSO E R DO TH D,
SR A RAOSE T, SROBE b ILEDOERRT
HBAs, JIHMEE 2 ML EoBEO pTi- KT 24D TH- T,
[Fl— « il « MO ZE00WARD L, ThbE,

(1) fadE - W - B UM Y 5 LoRthii

(2) fafl - W - BERERZIIEL L T 3 Ao RL i

(3) U - B - BEREZA TR AN TY 5 HOR G
<H B, (TR s~ 2°30%- O BHERIC L 52, COMWHD
ORI, FERICHIGERLEASERD 50T, SH TRk
LELSFAGCERVEAD S, Lo LIHFMEEE 0GR 2 A
»35)

3T, ¢ oHEmcBEL, Eihe oBIHREEATH- LI, ¢
VoD, SECREL LOFAEERADCAEDE, Endn
MU AR A s 5 2 D TH DR, ThdbEREREEHS LD
BBCERTEINLLHLTH S, €5 LBKIcd - THGEICL
F3 “HhE” I Jubo-l ABWTELCEARY, ThiCEEH
FOFEMNZELEC L THE, FORDT TRARME hs-5LE T
$HB, FNRAEOMICOBYRATEEE BTNt 525, ARICE
el 5 FEEEL DT 5,

Bl DIEARBER E 1AL BB B W e, AGE-L
ERTHDH5,

2.3 TRl

FWEBOFR - Hoidv 5@, b - EE - THB LR
ERLUBHI> T BER, FOEHRISTEHWRRIE T 5,
COMEA Lo LT B b, BEOENE - EENEFR
FED, XOEXwAIRED D, RudStosEtc, B -2
Bx, HernEnaEStho $-tan- &, REIFRROLIF
Fie I E5%, HLOREE - ABEALRRBLTVE, CD
ko afo SRS WA FIFT 2, CHEL LOME” &L
CThnEDh 5—2 THAH 5, £ TTOEED vufiny HIKBET 2
WANADHEPAFEBDTHRE S,

Eo Lt M

(1) #ifsth
BBOFHOF DR, B - SEICHAT 2 b o “HifT
3455 BB B b p=Rwl b-z, DL 2T S D
$ B—awy M, CRLEE FTroi-u BE CHRE - LB g,
wh® b h5- R EITE N HFORETcH B, Lo TEN
CGRERAGBOU D02, HBRHNICET 5, B HEHED
BERDOEL TV L b DThER, FEHTHRE LTOREHELD -
TnAhwDTH b, Lis LERZOaEl»b, »5HEEY
2L, Lirdb20EiE BIFEhs koAt &, fHififae
LT DM EFRBT 20 R 2DTD D,

(2) M0

BB T (A-D HED D BIC, RO RN - Sk
B R T LT, R (13 OFi— 2 fiabR T3, ThE “f
B p RO, WL v-o - EEEHAZ O, EEEFTOKITHICH
— LB Rl > T, RIS KT, DE VRAEEE SR
BT EICKk-T, BUEESEHEELBLS T30 TH b, BE
ke ok 5 e dEEEY, P TERHEEKY vufs 1L 75 %
DTh B, BHosBEERoMMG GR4/14) tH i,

BB IE LWRERIC B wOhdif & 3 A v, il
BB AREB DL, kb EAICET 5 Y-tah— O
A ErnEhTd b,

(3) H-Ezh-

WD FErh— 3, F e W oY BR U0 D
o - B OB b i X o THEK ST 5, £ DR
BoF SN, POBHEOE BRI LD, HirgEk e LT
BB CH b, AtEBRET2EEBE Y R-TwD, K28 COhH
AHE A E Ot T, aou- REREHAENZ LicZed, £D
PYRREF LTS, Ok cOBRERREECE > CRhGLZETY
bbb, COBEME 2. 1. 3D h5-FuiTur KT 5
yoc, FRERE AR b Mk’ L, “EEONY
1D 3L5Tu2” 2% D EHGEORLE & 2T 0T D,

(4) HEo®

O TS % T ORI LT B i, EE O s EEAS
5, BAHEEEIOEERSSINCE b o i, BRI
BicAas e Ebic, HREOHAELAEARAZ LT T, #il
SEIC L E LT 3 & 5 ICEbiu g, Pt ALoT G - TR
W5z fa - SEEENT ATy o FHRHE AR 201 Ju— TH Do
PIFIO £85I bRT, “Bh s EE 1K (A-Y Fod
LD Th b, LT, FRIE Hs5- LRROBBEEHREIL T v
B,

(6) JRfiz ok

KIROMR, [MBOERRED, BEBEORBBRCRZT LD
<H D, EERE SRR OWTIAERETH 5,

bR TFRLEAMNARIRS E TH T, L EE & DICED
LTwl dDThH B, wERBRTERE b Tns2, HREICD
WTHILE, BUZOROLMEILERZE, £/ oot L TETY
%, C5 LAt biaitdTh, ok - FROKFEZLO
B bh0Rd 5, BEOEELLIFEYRL, $TerRAE
NECHEHDFTE TR E v, B bBRROHEELD D w2
WY e, h5oL RERE hed EETVDH RS
BB - AR EGA L - SR EOHER EICk 5T & OE i
SIS & 5 T LR TE B, BIEEH O FEE L X A

645



LAEEN OGN YD TH L, LikdisT, ENLRELEH ST
SEME, BEETAMT I O wALS, L LEEREL LT
TEERETEDLT R ERWETADAS & C AT, CHbIIES
BETHEERE D, D CHBROKEE L USBENAT, B
BBt rcebcirs,

ST, BlE%b o T “BHBOLHHE~ O 7F0-7" & LT,
TRELL ZDRKD, DFIC “TH #Y10 HHli~D 750-7" &
LT Sl 2 5%, & bIiFE~0BER®k~<3 c &
L5,

3. IEFHVA UEH~0T Fa—F

T 1y D L 3) offEcBnTE, @EBE s —f
Db FGERERT I L E5EA 52 Thoe L, Th
oo XS AN IC 750-F LAETWEA LAV 5-2 EBbR
5DTHD, T&ic ID ok, WEA ¥ a0 B 2 0
KEWFELT, SKILLDDH 20T, ZORBEHR LI WEE
FoTETWE,

EFOBLEELOMUDER, BIBHEECHDATHED
B, AR - HHE - RERRISOVbW 3 As— LT LN S
ERTHEY, DHEERERLZOMEADZ R LB TWE, 211
As5-FLE ZEFEL TR L WABKOI TIEA L, HELTK
BEEDTNTH, #5390 KA -TL 2 23 EHICENT TS 5,
TN X DR - X DI A GBIFERES LTS
DDOLEELLNDIDTH B,

3.1 ﬁﬁéé?

BRANICE, B LoOHOEELE 7400 @ vo—fie b, EX
FERE L . EE%§T§<@MW#%5#,ﬁm#%h%h%&of
WEDT, BED ZF d BT w,

UL, S CIRERRaORIILE 3 - T, Basmiit % 1)
ELTnD,

ENREAG  HIERE - pobor GO 3 KT L L, RS
HEL, L b B s » OB aMES e v 3 X SRS h
Tnd, EAFEHEOE, SRERO —-F 2BAMIMTE L AT
wEDT, FEBRDOEZTIARERICEL S 2 DT A n,
REBZHCE TR, F00H» WEBHRAXELECH S & n
ST eid, HMEENHRYRE HT L LTAUREE: Ao
TnEhbThd, C@ce@%%lbiﬁ-mmeénrmam
RS - BMERIC VTR, 2o EVLOERENTHWE L 23
H5b,

3.1.1 &FESREBEY

PShOERR, HEED “LFERK KHET A D Tth Bk
BERTH L, TOEFEHROERIT, & #ic “LIFHEE" &+ LT
e b DL T ©h 52, Th & B cBETE, o
FOLSICnS C Tk B,

(1) ARErvaR

(2) BET OMRIEVESE OYEHCK

(3) B% - AbAEEosksk

(4) &KEZEDS 2 TORK
BETHD, £ LTINOEFRBLOBRKICAEENRE S pdvb -
T3 Oh, GETREREOD 54, KOMBE b A 0BIc s db L
VRSB DB 5 G L T IICHEIYE Fotur {1, SESE 75
wIA BECDBEAEYE WS T lich 2, L Lo bDERE,

646

DTS A X 5 KA, MM Th o, BLTEB OV
o RADELHCUIM-CE B T L Tliihn,

ﬂﬁwwﬁ EEOHEEE, HEYE ) TREVEDILTRE

, BELEIICOWTRE I CENTH B, FIEBICRICD AT,
‘WDW&%@E%%%%C&if%5UWiH%h%$%D&?5
EhlERv, HLIEEDIED hot 7ol 151 DHERTH 3,

3.1.2 =

FROBEILDWTH, wWTFhoB&ICs Wb GFRE T
LFELTRET DL e iEAv, E0FEERE r-2 KDV TREFE
L. SO A IR S T2 08832, ChOLBLTY 3
FRER, Wi B OSTMARITRCER B 2D ONEIC ) &
TNTnBCE, B L EEERZ ORmOBEKILFcBNT 2
“BIME KHD L NS CERTE LS H,

(1) FEEED 7 305

“THEOPUR T EHIGRL~NB” 2w 20y T “auiws” B
ﬁ%%hrmauKW@E&&@K%EAL#O%aﬂxtﬁuw
A=t R &L, FROME S- - ST F-
e e AY=TF 0 T Eoo DTREZFAELTVSE, Thitvhb
REHE~CBECENT 3IFURT 2 L TR DTh 2,

(2) SEHEO BT EUVL

COBEEHEE hs- FHE VS LY, As—v (hbL7 - KE A
E) CXoTwnai, WHEONE LIk ELEBRE h5-A%
LREBEHLCTWS DI 7157 TH B, &8, fo1h 5-% &2k
TNTWBHD hs- {kid, ETbiekRibT 3 chr5,

(3) t-zz- “wryr”

I ik Bl A e L, %@mumnj-Jm#mka
177 BidhCH B o WRAEE 2 AlE fa— B ED CI2EAEL, 14
”rEVDﬂJNCA<FL¢;nZ>J:5VCL7‘ch><7)f TEHST AN i bt
RO Yol vz ks,

(4) F-17F52F w02 ik < B “ABS T-Hp”

ftehic & & 207 T ABS #§l5ISE A CBEMRTGEE AR, chit
FURV, By, ESHEHEAI WA ED 2wt #EL, »D 35
2Fwo2 WH D 5oL RS E LT, SBOKGHESEE IS,

(5) FWRIT “wzos50-" A BBE

FTRARZILEIC LT, MK e-F (F525002 KBRS %, 8
HEHE L AT OMNARE ©H 5, GRICOWTRE DM -
HEGUNDOEIISHTE AR, HHIRLOEHZ W WIETON
T, BhBhobs vt AOERR L, FoF-6 BIEEPHS LT
{&H5BLTnE,

3.2 FRoRE

BEARGHOTTSMERZELST 2 e oA EECcH B C & 1T,
%hb%wb5&C6&&oTh5# D 7I0-F DHELD N

SHFRLATNELZ LR VWARD AL v, ThiciE, £
fUtﬂ:}+&#m&®ﬁwﬁ%HE?5kb® FERHET T3
BEBSHD 50 D CHEIEHE & ORISR & ORGP, Ak
WED Y (702F27) L OBRDOBIEA ¥, ER~DEHD DD
DEEREbE TN E R bRy,

T avta~a (LRERCRIA T, ARIBIED vzl OFIE, &
REROGIFLEOMYL &, GRS ICET 5 BI20FE O
RREICEATE TR S,

BILEBBEOMATIHE W ELZHFVHTETE D, 15— 3oL
syt BREITHEE & U CHamibd% En00b 3 kR0ICH 35, ¢

Yz s STh

SHEEH « Vol. 43+ No. 5 - 1969




5 Lrc IR & OWsOnEE, SWUKT 50 THT
MEhsbTrHThd,

4t ¥ v

R EINEY, Bt - Baaofldhvn, kX EET 3544
X ->TiHEipRRE 0T b, Licd o THEA BB ORI S
i, ZOFREAEBBEZE TR LRI A ChrrbbOTH D,

ETEL LOEicaBs Y SHIRLTw 205, O
HES 7F0-5 2B A2 D CH 55, #HERIT VAT L CEED B
T EDh oK TEFRNEEDbND, FHRESREAY 5@, A

(n
(2)
(3)
(4)
(5)
(6)

T & X M

KER, 1L Frto : BEDEE (1965)

IR A DI D EFHLERE (1965)

FEft - R (W8 35)

AKER, £- #3-4 1 Foaut ORI (1952)
WE  EL LOGE (149)

YEud FHoARR T (18 36)

e e A e S e P S ot e e S e et o s e o e e o o S e e e At AN NS

oLl HE

647



UDC 628. 84
FEE=DSREE Y AT L

N E |

Heating and Cooling System of Residences

Eiichi OHARA

Consumer Products Research Laboratory

Recently the world has come to recognize the agreeableness of heating and cooling systems in ordinary homes and articles and

commercial advertisements in relation to them are abundantly found in newspapers and magazines.

Particularly, central heating systems

are coming into use at ordinary homes by dint of joint effort of oil companies and boiler makers to diffuse them.

Herein is elucidated the knowledge in putting in this heat to residences based on various kinds of information on the heating and

cooling systems now available in the market,

Furthermore, present and future of these systems in residences and their advantages are

discussed with brief calculation in determining appropriate installations as a chief topic.
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Demand estimates of oil water heaters.
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Forecast of oil water heater capacity.
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Central heating & cooling system making use of oil
water heater and compressure type water chiller.
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Central heating & cooling system makmg use of
“season-pack master”,
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Central heating & cooling system making use of
compressure type water chiller-heater.
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Central heating & cooling system making use of

absorption unit,
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Central heating & cooling system making use of oil water
heater and floor type room air cooler with heating coil.
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-2 R EBD B,

4.6 HWL—L2—5 - HHBKBCLIAEES T A

B L~60-5- 13, —f%IC 70 222 LIFEH 2R L F LG,
RBNEEHREE T S DEERAEA 211 22 R TR TWE, 2o
—£9-5- FEW, BHAKEE R EIESHAK T EHREE 010 ik
LTHBEHEIE L, ARFE URVE %R LTl A2 MK a1 1
AR OEA LIRS 4, BET2X50hoT 3, BIEE
D7D DEE DEHEZ T V—t0-5~ B & HiEABA cF & 5 &
HERd s REEEMHEcH B,

4. 6 KB L—t9-5— v 1254 %507, 4k, K4. 6
THEFEERAOHEE L 0 U CEEER 2 M X ¢ A f %2R LT
VAR EV T

!
|
|
RER <l | R
IRRBEFER [ | N P
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PSR i >
= ! S EIZRIE
G)Vlﬁ’//l/ A 0% X0 , B, YE07)
5 Bﬁf?]%{ 1A, A, i
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v—m;fwy.,l% e 5?
| BEEEo A ! . e
{ 1 I | 53
1 TECYE e
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4.6 GM B 1—s0-5 & AMEABEIC X 2 518E vaza
Heating & cooling system making use of GM type heating-
cooling unit and oil water heater.
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& 4.7 G -60-5 L AEMEAREIC X 35EE u256
Heating & cooling system making use of oil water he-
ater and domestic type room air cooler.
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4.8 oorb-7ud LWEBEIC X 2BIEE v2F0
Central heating & cooling system making use of duct type
room air cooler and floor-heating system by oil water heater.

w3, MHARICE GM-1598, GM-20 Jgk 2555 %,

4.7 BHEBKREL-L -5~ CLBEBEYRT A

REOEETESICTTE S & 2, BEERORBGEEAEE
Y THORWEEET O b D e LTEfTT 2 01k, wEEE &
KA AT - TITA S AR X Dich b, THHDBEEE 25,

LAL Lo BB LA-tBELXTTARS &, e tak
oo oAb D e R0 CERYET 5.

HUMEREFR IO, 0 y276 BHEYTH > THERICNEORE
I L—-60-5— 721X AUt T8 L-60-5-, ¥ bICAWERH TR
IRE L—69-5- #HHTE 3, COFBEIFRERODRNE &
CEICHR LTy KR X whHE Tt 55, @b MEL R
Wz 3ERBA L e kERETRET I IEME RS LD
30T, RUBHECHARHTNETHE, B4 7 CCOHRER
L7ze

4.8 7A7 E—F S LABRBICLDEERYRAT A

207 t-7uJ RAEMEABSIC X 2KEE LR LCKREH, 58
IC X - CIEBEA A ¥ WAL, T D DM b D5, Fsdiiic
Lo THERELLS 3530 CRBRTCELR R, Lo TRAD
BEXIEL L, 207 OFMEER 30°C UTE2X5T 5,

z OFREFREICLD DA BB L CHOB) E D &\ ool
£ OBEE va5s FfE— b 323, NIIRECELDIZT L
ZOPHRHD Y 0 L AHBERRE OB T, BEeE
XFRBEFELORCLELH Db G, HEERERI SN CH

BRI v276 - N
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Central heating & cooling system with “Fan cooler”.
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B 4. 10 FjhiEmBEEE & RE 4. 11 KIBEM -7 &
o W—b0-51C X% & NESERIC &5
R u256 WEE v
Central heating & cooling system  Heating & cooling system
making use of duct type room  making use of oil heater and
air cooler and oil heater. domestic type room air cooler.

ZCre, EEYEETIESCLAEECET, ERERTYIGE
FBLEEEDOTRERLAD. COE & OHEERARAER
HHEYTH B, M4 81 ooy b-7uF L ABEEMACBEE v
256 BART o

4,9 77y o—5—-LHHRKBICLIEBEEYRAT A

Do -5 RHFAL ¥ OB AR L TRET 2 DI 5
BT 5. HEAOEERF cHIE, HFARST LEHL
TR BN TE o &1 Druo-5— OEMH V> TR MIEAK
BOEAZEEE, cAbCERT3CeBTED, BT O
S TR RO TH B, Irvo-5— XD b O BEEREND

7o ) DELRIEREZTH D, FEICKETE D ANt BD D,
4.9 TD 5L FART o

4.10 FHEREFHIAEHRICLIIABREYRT A

TR AR IC X Hualdi-T 2RV b DR, Kuba1I T
B D OB ERED D, WTHOIBENRE LS, ThbS, K
TR H-HE F 7 SRR (o 8558 < 5. REEET
A MEAR I X B A RIC L, RO S TEIFRIC
(4 72 578, ADHEEHIGE REE s 0 clEEPRESRD
REDOREDDH B, M4 10 KKBTD o256 ERT .
IMEETHNERE S, 11 IR Lk 5 KRR at-3 &
J—t0—5— 1T & BHEAEE CH B AAM 207 ZATHAT T
15,000 keal/h B 0 b 5L, COFENTREOMEAEL T
AR AR OIEREATIAECH 5 L, ¥ MR AT E, iR
AR D F 2R T LC 5,000 kealh BEICECTF 5 ep T
%%, Lichto TABMTED 5 BIREDFHEI b AR TH 2,
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COEESBRDED b-s9-5- PHH T, BEHEL v Lt #
BdHb, B L LTk, MW-16J5, MW-227%, +5L-t BiciE
MS-22B 2 ¥ RB 0, X bichHERENIRBEcHE MW-35 I
BED DD, TOLS ARBHBECLICHMEETH zEd T
E, —~RICHBFIREY L2 Th I vadFlsch b,

o O —fic TAITL) #BICERAL T, R#HIc
T OER, THMOBE -, BhoEEs ¥, E LR & jE R
BRRBETH B,

5. BBEYRFLONEE

PLali~7z X 5 KSBED va5a ICRE L OFERES H, 212
NORBEZZRATHE, ThbD5 b, PP REDRETY M
U LVEBTH 5, L LiEoTke & mgims, 2
Vﬁm,mﬁﬁ&&®ﬁfuﬁbﬁbﬁbh1<5%@?%5au
TICHER v256 OBEICH 72 » COEFLDATH~ S,

5.1 FidoTHAETHC S &

HEOREE v25s6 RIRET DS - T,

(1) HiED vz5a RT3 175285k

(2) MEom#ocz s REELHE

(3) TEEOFHT 2 58w X U
RELDATIITHERTNIER b v,

M, EReHmER, HoE D 2HRLTH L 5> BERD B
L, FCfld TIEERD 2~ % SREMcHi L, arBnonn
LT o~EThD, —MICHEAEE CRliORHIC kL VxR
MEE2EL D LN TEDDOTRRERD 328, MROREOHE
KR Z v, &I, dot THPERMER LT 2 o Ak
THD, Eie, REREBEWCEHI0ke 2z 2% € & @R
KTHD. EbICEFMEAFR CIT &RV &b, BEEHE L
wld, BERETTL, DL BB AN A ORI RE® 2
TETHhHib,

DEFICRE L XA 2 38—k O ORI T4
LB EOMEREC s L RT3, %Lffﬁ%ﬁﬁb
R L HERET 2 ERCHEKRE, VR ERT S C
b (s I

5.2 SEFREBoEE

SEEOBESYE b, FO~SH, TS E 5 L s L
DERSPE ) BFEBRRORRPRD L C L ICh D, BET T2
BB, HERA Y REL, BB e L
EFNER bR,

cecRblzHTlE e UCEBEYT 2, E8 i, S EoR
&, fol RECHER L cH 5 3G LM Lz, F5.1
TR L EBICHBERET 50 EL 2, HEF vzass BE 4. 1
TR L7 Al AlE & Sk s v <fif Ry, REETAE5 b
DET D, Laho THEERR TYEusd 222l V2 Ltk b,

3.1 B2 DK E S LY a e R b kO R
BREHHERRLADDTH 5, COEXFANEERIBHN D5,
5 2 cEAMRRERS 0 THITTRE L v, wE,
REAFMEAERE & T, BERE -0 RN 2R IR
dilcikIm? H7c b 150keal/h BB 2 5, HMIC X - TidsE
L3 THIET I R v, F5. I BHROBALRLTWES,

Be#gRic Tytud 222) LV-200HE 3 &% &k (f LV-400 HE %
B5.ACRT LS CHVE, Thbo e L VEBEROENE
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Practical example of central heating and cooling system.

FHE#EOL S Ch 3, WHEMK cHFEREN OnER T
FL2thohb, CORBEALFITHS5,

DLEOFHZEL Y R 5. 1 oFEECOIWT RESEESR T
THhERS. 4A0LEVEARD, £5. 4 ICkhid, $EOLERRG
11,330 keal/h w3 5 2> b Bk et ic CR-5 B8N 5, CR
S BREHAKELALC, 5°C 0@k z4iaT 25 & 20 g 2
12,400 keallh v 2, ¥7, WEEO2ERT 28,080 keallh < 2
7 b AES PB-30 B #2582 ¢ % % ,PB-30 B JE it i 30,000
keallh ©# 3,

CTThDLDRG TR b T 528, B L 55~08%
SRR T 2 BB AR T d b TH B, PB-30B % [
WT 2000 A %421k 30 4ycfsi T 2 i ik 15,000 keal/h ) E 73
BETH - T, BEENEEHT 5 E 30000 keal/h 28% 2, L
el o THEEEH S DIGUMIC ~ BN CBEE T 2 X v kT o &
BT A, —RICHETR E-2 o=F i i THE ISR D

HEN 2 RADORBE TR v CTHAZEAMR D HHH0 Y THE L
{MiCk 25 bTH D, BACHEREINA 2RBET, K o-F Bl
G L TR0, L5GEROBERENOETAIT b3,

2= 5. 5 i AR BB o 2R T,

ENREGR OB DN TR ER A AFTAD K, L icE
CHI R B U R B TREEEMERICE L Tlv, & 2,
BUEREA L TTY, BEEA L s TR bRk ¥ Ol r g
LTELDOh R\, FESE L LCoRMEAEE, KE2Fn3
B cH s r bMHIC L » TRIEHEH2ED 5 L, ¥4, B 207
oW T PRI DT OHMED 3 OB » 8T 2,

5.3 FRoFHEE > RF L5

BRI D, @R D SN AERICHMT 2 0 & L <SR
Hige 2B B o FHEPRELFHENER TR ORe % ON-OFF fii+
DHEHL LN TS, BYFE Lnhii, M L cmes
TR, Ch RS R ) X ¢ 3 C b cRBFRRET
2CLTHB, COXKSRGTEE, PI0»LHECHAC Lk
BOTHID » THIHEEDLRETH D, L L, —icchbolp:
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5.1 B EHEIE L7~ DR

Selection table of heating elements.

wosomsl s B - BERED (keal /h) £BET BHRDE S (m?)
o iz ?
o 1, 000 2,000 3,000 4,000 5, 000 6, 000 7,000
i L
B PH—12L 1200 E 1
0 PH~17L 11700 WA H I ADKR80C, EIB0CDB
’é 1900 ABREDIRADKES C, TB27CDB, 21TWB
1 PH—19L >
2| s
ks PH—27H 2700
B VW —250HB 12800
F
2| Vw400 4000
& i
A VW —600HB 15700
A ® VW—2008 2000
%1 s | vw-300s 000
4
B [ vw—400s 4000
VW—600S 5700
: 13400 [ w5 ]
* LV —200HE =0 ]
— 4900
;j LV —300HE P
Z 7000
wly LV —400HE 4300
| o s |LV—200SEB — 3400
51 21 lv_300sEB 14900
7 M ﬁ; 3000
z LV—400SEB 7000
A 14300
LV—200DEB o0 200
P v 300pER 4900
7 - 3000 ,
LV—400DEB 7000
14300
WRET B RiEF R 10. 20. 30. (150kcal /m*h)
PARR ) B o 10 ' ’
(m) AR S F0R - 20. 30. {200kcal /m*h)
m;
3y sl—} 10 20. 0. 40. 50. 60. (100keal /m*h)
£52 BEARMNAEMHE R5.4 BEBRBEASAL O YR
Estimates of heating load. Determination of heat source capacity.
o " o @ 55 ik OB m? BTREE & B % B ’
keal/m®h 5000 kcal/h 30,000kcal/h 50,000kcal/h A5 BATHR i LV-200HE  2000keal/h 3400 keal/h
: ! — & BB R LV-200 HE 2,000 keal/h 3,400 kcal/h
BB | 110~180 83 165 275 6 BTG LV-200 HE 2,000kcal/h 3,400 keal/h
,,,,,, DK # L UL Hl##% LV-400 HE 4,300 kcal/h  7,000kcal’h
ZUy—tit 1 B | 70~110 130 260 445 10,300keal/h - 17200kcal/h
- e
T R 70~ 90 150 300 500 :_\\. vj ] 75.51
FYHESEE 1 551
% % 100~150 92 185 305 FI(BE) 1 551
L2 - R N A e BERN 1 38 1
i) 90~110 120 240 400 124.5]
124.5] I 5 LERRG 6,200 keal/h
5 = 120~200 5 150
SO i A GO HAKE BHRBATO0%E LT 4480keallh
ST W OB | 110~150 96 190 320 FRALRIC BB G 28,080 keal/h
" HEROEMEE RHAND 0% LT 1,030 keal/h

G AR L RN ORI L Y B,

SMETROEL L A, KERNICRAESIACbNS.

£53 6 IE F K &

Correction rates of heating load.

LU, BE, X, BLY)OBRE, RAcX

L s i | E :%:E
1 | Rk | B S s B e
| | .%m *
| iy
T
ﬁm[’"‘“‘ [ 0.63 ] 0-745 0.80 | 0.84 [ 1000 110 1.20
{%’:gﬁmnm . 1.60§ 1.35 125 120 0.95 0,95§ 0.85

BB 2276 « /P

bl Qi ¥ Fal A bl i

11,330 keal/h

£ 55 & ANEREMWNE

Estimates of hot water supplies.

—fefrEEosR B 1 524 ), 1Y b OBl B

AR WME | WAMFE | vev— | BB | #d | R

BwmEWD ! s 755 | 38 | 285 | &

ot 5%‘5{2)"‘_& HoEe

B R w0 20 R O

LT (keal) | 480 | 960 | 1440 | 1,90 | 2400
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v276 AROHEAIC Jodse H B, chiE—HED a1e TH
2 T 24D 25— L HBMLBIAD B, SBIERAR OMEER, —%
RIS b TE B Liedto THERFEUER @ 72 1 b 3D
YDTHB,

6. & F T

Bk, HH0SBEEOBRK R, SRORERE va5s KDnT,
FREBCRET 2 & 2 oWHOEH IO Tk, Thohb
WZBCeR TCHPPRERTH L] L i 2boiAaL, £HEO
FHTELDEININCRIIED L CLitbhd, Lal, BE
HICE EDTHT, DEDESLVLAAVESDS b,

(1) BE#HEkDsA8L

FMREARORA CIER LRGSR ICEAZE L TRE L, ekt
i cEREIRY, SEEFERAMRESREHTHBET S, 2L
THFER I E BRI IR SR B A O SR R I 5 05

(2) oursr BEEKDZAEDL

RAEEREA 21 OfRAEN G ¥ U AT uass 2
KL, BECREFEEREERE A, SRclaERT %%
IR LTIy 5 5k, #ER A TREThE, 2k Xwv ua5s
L% B,

(3) fERERDADL

FAbiEAg oA BEEHRARCR L TERE L, SEREH
B tAV—t T L—b0-5— A\, BR, il THERETE
5H5, BGREAGRE T, Al vurys & %5,
AMOMERE, Taf-E: LTEEE DMRO—FREEZLY,
bRECHSHETETHEMREATIN T2, ZOEELHRI
RKNBECHTIEMOBEETH Y, DwchAlbFEL b s,
Z LTk ofgine & dimT 3 & bNd, Lich-THK
EcilmEsuge LTHY 5 C L ik, SBENEEREL TR
DAV, Chi &b IERE~OITHMOMHRES b, BEOH
WA A R E b ICRELED DD AEDZTHA S5, £ LT, fIic
I EEOREERETEITERT I LELOLNIDOTH D,

e e e e e A S e P PPN NI PN
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Domestic Air Conditioning Equipment with Cold and Hot Water

Wakayama Works Yoshihiko IWASAKI

Many of domestic air conditioning systems depend on cooling and heating of individual rooms with stoves and room air coolers.

But they pose a number of problems from the viewpoint of sanitation, fire hazzard and noises. To avoid them a central heating

system using cold and hot water by means of a water chiller and an oil fired water heater is coming into use. The installation combines

an air conditioner and a hot water supplier for domestic need.

It has been feared that the central heating system is very expensive to

set up, whereas Mitsubishi has developed a Season Pac Master, a combination of an oil water heater, a water chilling unit and a

circulating pump, cutting down the installation cost by 10~15 9%.

improvement is believed to do away with them.

At present construction costs acount for a 1najor portion, but future

L& & » &

{EEEE L LT RiFEoEe L b, Ekoicd himafE
ANEEFED b, WMBEAT D 2IEH00 A REEFEC b h DD
B35,

IxF-IRE LTHREN A DD & LTES - Az - AiliAd 273,
CONTHHER DL T O LR AT S Lin, T ORAHIE
oIt~ e LOPRERIE i e vw o, KEFIfLE, ¢
vhSt-Faud DERBHEME LTREDTE LS AT 3,
WD HX B B, Fih 217 EECRIBBNICHN% HA L
e, WEAREE TKEOOHALRGE b F, T/, H 8z EE
D, BERBHNOEIS X ChIEHENcd 5, TRbXET
By L, #itk LA 2370w, BikEED f15 SichAmRA
ez, CCoilkEBTERICEASERIT &T, Hikrang
B-#E%T 5 tutsit-F ) OERLC A dDTH B, T,
BREICDRTY, HAD b Y ICEARES 94-52-FVod17wt &
NI CicXy, KENFCIEE LTER L0 ChED
M c% 2, SNFACHSERR, BCHEE L 220 ICX DX
NoffiA 12wt THBAY, BESE - EBEDRIBLAA, BE
THEOM®E, K&, WHEcE URER - B> b - AR H E
HiciEcx 5,

BEERD X5, BPA~OMBPIFHE « BIRSEEOH SR, &
TR DOEG HR I ~NFE AR CF, *h, For FRK
HE~BARHGE 22 BB R Y, BEOAHEDO L 51K 25-2 O
Bl CHTHRGICTHEHRETE, FHEE D BB A, Fydmic <
b LHOBEHAMEcH 5,

BB WTHR, LA - MMEBEEH L LT X h 555k -
TRAHEREE, 1/ -Chk - BARBLRD v—Fufwoors— Off
i HERER LD & LT, KiC X 2 BIEE SR OB v Tk
~%,

ARSLCRER &3 BB R EIE, AR A 80,000 keal/h LI,
VA-5-FYJ21Zwt 5.5 kW LITFICIRE LCEibT 5.

2. BRKCLDEELSEECRAFLE IVEE

EEHTRERE L L CORESME L LTRD D 02 ERIN 2,
(1) REeWErE, BERAL Rz L,

ORI BB

(2) ZAXTBHYT, @EREEORVT L,

(3) k¥rofogEgornt b,

(4) & - Fsob AW L,

(5) HKHREEC X 2 BIEHIE - MPHEHA CABTH DL T L,

(6) SBNBTHERTEMNTY - HAR BB UiE T ), &
HIECIREFAEMITH - T, D, 28-2 T L bAT &,

(1) Bt - fEfiogwC L,

— R CEHR A ERE O R T A - liARic X 2 b D TH D5,
CoX[AR w256 D LFIFR 2. 1 1KRT,

ik - BEEOBRRODED L I TH B,

(1) Azl s Lot 2700, Fagsscg, AL
TOW L& ECHHificE b,

(2) KiflzEHCHETE 5 kn, AR CHGE ZnsiERE
BHTED,

(3) 22udMLIZwb D 2puAb-F ZEZ DL X D, ALK
T WEOERCIE CEROFEBAEHICTE B,

(4) SEpsizrifngs - BRI R HICEL 5 0 ¢, B
THb,

(5) & BEOURIIASTH D,

(6) KEHHLTWwBLD, 55 GFA LG IHEICE
%o

WrT, KIC X B eubtSLI7-dus1wsiud & LT, BEEHBEREIC

FYvrazy b GigEARE 7§
2.1 ®iEAC k2 EEREEORE, R
Example of piping and wiring for residential air
conditioning with cold and hot water.
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T % (g L 7o e & 24 0 ¢ 15,000 keal/h 2 & 110,000 keal/h
ECOEEEEL A, GERAEEL LT o4-2-FUvd1zut, 1ty
+ 15 by 2 by FHMEER, 2o MR SHEERT, £ENES
ATwd, TRLICEHET e LTh, vaz—vauo - 8B 2o
2 &0, BREFHBCED ¥ CuaTe HiERaeRr sz, &
HERBENCGECHET 208 EETE DS v276 Kho>Tw 3,

3. AKRERE

EAREERT Of-a-FUod1zub LIFEN TV S % O T,
3.1 CR-8 DNBEH %R T,

SENFREEE OruIMATe ) BB o T & 2k (10~15°C) %
T~FCHEEE THHILC, RARCRBCERT 2 EEY of-a-
FUuT1Zwb EIEL, O—a-FYd1izet OREEO—DI, AKEE
ke T 2%y, KA CHEE LBEREScE, T4 BE%
FTRCEIIY, PERD IF-2-F U F1Tw b THEHE DA
REAT R 2 LRl CcEBLL LTH B,

— TR LTI N DR, LR b TSR TH 5,
MELE LTk, &AL LTMI~OBEIRGER L LT,
CR-1S, 15S, 2S »MigZh v, MO %EHA & L CR-2,
4, 5, 8JB% 3ifl, k@R, Xbic, CRHH4~8PiX1HT
BT L b~tRodazwb E LTEAcE 3 b0 b 4L
Twnd,

3. 1K #Fyvd1tut OHEE—EERT,

3.1 FEERFY VSt

AEROHFE L LTH, BB CR/ I~ O RGEREHN T
Hto THHLL, K2 1RTEEY, EERE~2TE5X5
KLTHTh, HRZENA~LCHED, 1D, 2ORORER
DL FRIGET L, cOk 5T 5, ERNAAHRELS
~RICBEETH B, BKEEREREORRII NS TED LD, %
~RCEER -b0-5- ZERET 5 X ) bBHEREL R B, £k,
COBFRRAC Y 3 totsub—5100 BEOD 3 v KHAL
ot i,

A FY5170r L LTHOCR-1S~2S 0k ) RltER>FD
LB hThHd,

(1) H@EEFRCcEECTE 5,

(2) EHRERRENESRESXThH D,

(3) BHBEHRO L AvT-200F2-3 FBRH L Fa-F1o
Fa-F Ko

(4) B CIEMABHE & LRV 0ot B,

(5) ALY ys-tavto-p DHEETH B,

(6) ZEFEBEIEH/LT5,

(7) gEhelTrk, CR-1S Cl~RnBEEETHEH, &

EREHMZLEE LavBal, ETEREEC R 2 X858 E
DHEDFHETH B,

AR 1P, LOIP B 1 ~2 0B FE N b OBE ch B30T,
FENFEIR 120 b & LTH/IEEC, D, 9d-2-FUud1Tul &
Hod BEMEE % 5 b O EF]cH B,

K 3.2 CENELIER2H L, 9f-2-FYoditwt OGS
TEREE O TE UM ERT. IERERS. 202 h A3,

ThDB, ¥, WALEROPE WL 2, 2H80OFHBAHE
DAL TH BN, BEOEROKERL EE, 1~P0k
FEREALI 2w, B2 E28EL T, FHEORER|IOL ¥
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= 3.1

CR-8IE 7yo12u ST
Exterior view of type CR-8 chilling unit.

3.1 3yodazueb HhE
Specification of chilling units.

T " ’é ok CR;’VS’VCRMS,C_&?S CR-2 1 CR-4 O JOR
Hog T~ wEAkm| — | — | —

# W x| 723 749 esal 771'2 93‘?,i 1182 | 1,172
¥ i w4 50| 776 692 1400 ? 1,100 | 1,200
(131;1) 3 # | s84| s34 se2 s92 450 541 M'Zorir‘
iy “ frji%ff}f%%gﬁf‘ =BT r U L bR .

RO oo s, | =0 s
% Iu j] (kW) 0.75 j 1.1 }0.75)(2‘% 1.5 ) }725 i ’ 3%5 ! 5.5
- N
@le w8 o —| —| = |5 | rmo P]T,h
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3.2 CR-1S 3 FC-150 2 b2 s
Combination wiring diagram of CR-1S and FC-150.

3.2 BNEZREE Fyud1zer OEEbEIC K HHIE
Operation through the combination of indoor heat
exchanger and chilling unit.
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3.3 LV-15078 2»ua11w b AIEBHEER
Interior construction of type LV-150 fan coil unit.
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(3) AEE (Brk, HHK) EHEEOYrBEohbTdlLTE
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3.4 CR-8W 7yud1zwb WEBHEE™
Interior construction of type CR-8 chilling unit.
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Interior construction of cooler,
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3.6 CR-8% syus1zut ELSEI
Wiring diagram of type CR-8 chilling unit.
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3.7 CR-8 B Fyudizer BHIREN
Cooling capacity of type CR-8 chilling unit.

(2) siguas

BRI EE AR R 0 Do Fa—F D ZEE a1 2 8H
LTw3,

(3) @

GHEROMEER 3. 5 1ORT. BHBE Usa—J Wk Sl
L CTHERBICR A I, AEOABBEROMEZ @ Tl
F51102/vysy AR TH 570, HEICHETIAL X Gotsms s
WEoMLTE b al, MAFCGRCATN, EfEomE
LYERT, 2, HiCk-> TEHZEZEINZ LA, S5
DEHED FEICHE—ICHPERFT 70, Wi G IC BT LT
i, BHECE PLavsy ZEA L, GER OSSR OR
Keg ), KSHBOMBILER > T, vz, 7uf, UFa-d
KEHIRE, v & Fa—T BOWETE, KIn 0B & EDRFEIC
ERlcH 2,

(4) MgERFH

IZEEF I R RO D EEERER A K cH - ThH, BiEA 2-A-
E-b RAEFE Y 2 2D CHEERRHEH L, 52, BEHCE
EISEYE, FOEEZBRIc LT, EfE~0m| Avo B5i1k%
A3 tdHME LT b0 BALTWE,

(5) %aeP@

RREEL LT, EHEEcrE o1y BERERT 3 1va-FLi-T,
WEHICH LT RARZCETERIRRE, & - (KRR, S
IE Y%, AL AYEZ 20 Tns,
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3.8 CR-8F Fyvsazwb 1EMeAKEIRE

Loss-head curves of type CR-8 chilling unit.

FUvyr= b

% 3.3 CR-8BFyvdazat BE
Noise of type CR-8 chilling unit.
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3.9 t-tfudazwt X 2 BEEEAIEH
Example of air conditioning piping.
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4. BKEAGRE

4.1 RkHEEEREORE
AT B0 0MEE LT, BR Az Als—cdi
ENTWER, o SCRMP—FAFI <D, dbBDA, A
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Baied A e Lob, B eGERss ), BEEd <
CHEOEAE LN 52, FERELE LY 2HEOLERD L. b
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B S NE RN RO EASHBE D % 25, FFEROBERE
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TRETIREL R B,

= 4.1 1 EERRIE O E O ERTIN
Operating cost of one hour running.

i () BEK ) FEERE D rt;r;;<%i§%xwo)%
PB-15 42 1 43 2A.3 .
PB-30 73 3 76 ;

PB-50 122 3 125 2.;—» -
PB-80 195 3 176 1.5 o
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4.3 PB-50 B A s N ERREER

Intcrior construction of type PB-50 oil-water heater.
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Specifications of PR-2.
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Operation cycle diagram.
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Operating characteristics of oil-water heaters.
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5.1 &k 1-w b #ER
Construction of cold and hot water unit.
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% 5.1(b) PR-4 4%
Specifications of PR-4.
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Room air cooling performance curves.
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#F 5.2 s-Auhwoora- iRAESE:

Characteristics of season pac master.
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5.3 BERENOTIR
Construction work of machine room interior.
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% 6.1 KT-200 i iBaaibhs
Specification of type KT-200 hot water supplier.
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6.1 KT-200 B4 A
Example of using type KT-200 hot water supplier.
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6.3 FT-90 Bk 2u0 HJP
Type FT-90 fuel tank.
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Type ET-20 S cistern tank.
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Pumps for Air Conditioners

Fukuoka Works Kyugo KIDO

Water has a feature of being fed to anyplaces with ease.

It has also high specific heat. All these points made use of, it is

extensively used for a media of room air-conditioning. In this function it is to be circulated and replenished with pumps. Thus pumps

are indispensable to the operation and it may not be exageration to say that selection of the pump has a great bearing to successful air

conditioning.  This article describes the kind of pumps and their brief specification for use in the air conditioning, and also the latest

technical trend, that is turning them to have long life and to reduce the noises.
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Relation between air.conditioner pump and related apparatus.
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Kinds of pumps for air conditioners.
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Pump characteristic curves.

3.2 CPBEERSuY -4
Series of type CP domestic pumps.

3.3 VPLE W AHEfs vy~ 4
Series of type VPL hot water circulation pumps.
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Noise vibration of type VPL hot water circulation pump.
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Fan Coil Units for Home Use
Masataka YOSHINO

Nakatsugawa Works

Fan Coil Units are devices equipped with heating and cooling sources concentrated at one place in the form of radiators and fan,

from where water piping is led to various parts of buildings so as to perform room air conditioning. They have been chiefly used in

office buildings and hotels. ~ However, recent diffusion of the central heating and cooling has made them finding their way into homes.

Though named Fan Coil Units for Home Use, they are basically the same as those for general purpose. This article gives description

on them with these domestic units as the principal subject, remarks in handing and knowledge on the performance. Among the fan coil

units called Living Master principal items are introduced herein.
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Chamber box for water temperature measurement.
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Composition of water temperature measuring element.
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Mitsubishi FCU class series.
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Exterior view of type H living master.
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Exterior view of type H living master.
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Room Air Conditioners for Domestic Use

Hidetoshi ISHIKAWA - Eijiro SAKATA - Toshiro KAISE
Yoshitaka ENDO

Shizuoka Works

Consumer Products Research Laboratory

Recent growth of market for room air conditioners is really remarkable. Peoplés desire for better living has brought about brisk
demands for these modern conveniences to homes. Under the circumstance, Mitsubishi has developed a variety of new models available
for room air conditioners, which are designed in accord with Japanese mode of living.

Those of advanced design, such as with solid state control, are especially ideal for agreeable atmosphere for health, being free from
the nuisance of noises with the apparatus. A combination type with a hot water boiler to be used for all the year round air conditioning

in drawing attention of the circles. This article deals with the advanced type in regard to the specification, construction and characteristics.
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Percentage of room air conditioness in dowestic use.

8_.

R E (%)

28 39 40 41 42 43 44

= R
>
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Transition of diffusion.

2.1 MWA-22RA JBET Jvho-LL-569-5
Type MWA-22 RA electronic control room air conditioner.
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Comfortable indoor temperature against outside temperature,
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Comfortable temperature curve.
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Operating table of MWA-22 RA type room air conditioner.
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Characteristics of fan and compressor control.
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Operating characteristics of fan and compressor.
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Connection of temperature sensing circuit and
: compressor control circuit.
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Input voltage of compressor control circuit vs. indoor
temperature.
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Phose control circuit and voltage wave form of capacitor.
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3.1 MSA-22RA B & F 3vbo-Li—69-5
Type MSA-22RA electronic control room air conditioner.
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3.2 MSA—ZZRAWH/— b2 -5 K
Connection of MSA-22 RA room air conditioner.
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X 4.1 GM-15 J¢ 4 4
Front view of model GM-15.
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Outline dimensions of model GM-15.
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Interior view of model GM-16.
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4.4 GM-15 ¥ Wr m & &
Sectional view of model GM-15.

4.2.2 f
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List of specifications.
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b e % 2 i HF K

DR |
@ H % I RT 4V
& B W # FyrET Y~ FamT
lits i3 R-22
JE =y YryaIaT gV
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I i # B| WEAA P g~ TwFrx—~ GUEEREL R
i HE ] 3 1 1
EI S A O 1 1
# it (ks) 110 160
% 7 ¥ & GkE) (Wh 15 53 6.7
® X B TR EY S 91-2563 K7 91-2584 7 91-2956
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‘Water piping system of cooling or heating.
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4.6 HEERENIHN (60 Hz)

Performance curves of model GM-15.

4.7 ardAkE - KEHELE (60 He)

Performance curves of condenser.

4.8 RAKEREEAEALHIER

Performance curves of hot water heating coils.
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Nakatsugawa Works

UDC 621. 63

7B X B

AR E=* 5 F 2 5
Ventilating Fans

Junzd IRISAWA - Yukio SHISHIDO

The diffusion rate of ventilating fans at present throughout this country is about 15 9. There has been a trend that home appli-

ances show sudden increase in the diffusion rate when it exceeds 10 9% in general. In the case of the ventilating fans, they are almost

invariably installed in in newly built residences. Their places of application are not only kitchens but also living rooms, bathrooms and

toilets. They are now turned gradually indispensable to daily life.

This article describes the features of and how to operate the ventilating fans so as to make right selection according to the uses

and kinds of the products now available in the market.
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Number of times required for ventilating rooms
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Example of mounting a ventilating fan.
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Mechanism of simultaneous drawing in and discharging,
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6.1 HiAH

Force in system.

6.2 WA FR Draw in system.
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Ventilating fan characteristics curves for duct use.
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LA % IE 6.0 m¥/min, HHE 2.0 mmHLO, #E, 1L HE R
1.5 m¥/min, H#FE 2.0 mmH,0 &5 3,

Z OB,

(1) HHELwT

i do b KWEFOEEY bHER Az A END 20 dob D
ENE ERT 2, 2OENE ot K EN 5 2 O, 08 O
BRI X bPeg 523, ol dob % 60em ff, M % 15
B, Fae 0F e LT, BRI #EErETE T L eh %
ik 311,

1F~ 3F 247 mmH,0

4F~ 6F 2.43 mmH,0
7F~ 9F 2.30 mmH,0
10F~12F 2.00 mmH,O
13F~15F 1.50 mmH,0

TH b,

e 72 LRI A B CHEN B R L 5 52 O FEEE BT THhi,
1580 5 boR b ENOHm 5D 1T, #25mmH0 &% 5,
Ll chBEFHAERCHER LASE0C L Thh, FHECERH
(T R4 BV 50 9 RIE Las Ao ¢ 25 mmL0 o8l
%<, 20mmHE0 pREF+OTEFLRECH B,

(2) HEEiICcDWT

HFHORES 6.0 m¥min &3k, £ i AREE
(15 cm P 2AUCH B, REHGHO -3 Ik 5 &, Wil
OEFTCE 6.0 m¥min OEEN HBhiEt+oTchHsd LEbILTND
DTCOER M -7, Ee, WE, U KM 10 m? FRL OKH
<HB0C, WREEE 6 B LK o 2% A 1.5 m¥/min o A
RREER D,

(3) FEROEHE

dob R V-18K, V-18K 2 iR ER 6. 3 1IonT &
BHTHD,

7. BERBBKB

&% CH~T B MTFER Muwtory FEBRTET T BECR
HOIY Aot B L VT ALERD > A, T CICHBNBE
RS, 25050l ATHELE L Liv, Tk, HR
2 7A- b RECHRICBERE DT bhAv BAETY, BIidh
B FsqA- 1A Y b, BHEL OB bIEE L
T T o ThH, BEC fuhy EREVET T LRV,

DX 5 RERRIEZ S 2 0EPIcEATh 245, BFH
LT ENABEFR IS O TEDOROERPHE BT D &,
BOLEEL LT BT BNE XK Ao T3R5, Ju0 IGE
W ETHR I, 2% L F52Fw0 O RN DERRERTC B
WTHLEDOT, HED 200 KIETETEFL &, ePAAEORIN
B EN T CERT 5 52NN D 50 CHIEET 2 BELED 5,

8. & F T

WIAEOILE, T FEST I L CE 225, B 13 ¥o¥
EBLARCHRIED, EBCELBERIEZTEY0LAY, BF
BRI FEOWEREABETON T REC &b, $TETbID
NOETEOHRICET A, CTHUED S bici 50 oW RTICH
F5THDH5,

D e

S - AR - RF
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3.2 5 B

(1) FEEFEXE,

(2) TR LN X,
(3) SHCHBERSR LD,

4. EHEBEEZ (SR-3003 ) [colL T

LS BOBEE TR O ERE L, Wiy, SHmE
DEHBFEROUIE, BIFE M ORERIC X 2 2R E M 3
EREET, TOR, ARORBHNE, [UEAR X 2EE L il
Bt 75 20 % BRI L, WBF0 AL E IO % i © ¥ 5 SR-3001 g,
SR-2001 8% 58 UiFaT% 18, X bicHROWEIIC D & DR,
TEFI A3 AFICIT R A D 4y b T N E & 72 SR-3003 TR o BTG A%
DFETEE I o Tre

4.1 f+ #

2tk SR-3003 P HEE R OMABEER 4. Lot B TH B,

4.2 % B

4.2.1 ERERMmBLS

HHEERG, FRCEEINABBEL20F A0 1 HOEEK
HRIEZ X wdochzrb, TOHCHREE LAaWEETC
BT 20T v, Lo TH &Rk & v 5 BEyic i3y 13
BRI LT 2135 RN TH 2, T 0D ICEERE
MRS OF bhTw 2, MHoBEETRE, AR < 60°C
~250°C £ COTLE 4171 BDOWT» B, & LTEDREIRITHEL
EHE O U+ BBUCHES LTI Td Y, BEROREEZE bt
J&F 1R (EER 60°C~250°C) # R LT, AT BT %
350°C~600°C LB X 2 T 5B,

4.2.2 HATHERE%KEMAE

FIMEERR I, WS 20w, BABRRE LAY, FEo
R IEF CERO BT 53—, FHICRBREI DK
<AD, BEOBREREL 2d, ZODBHEHET T LZTFY
MICHIAT 2 T L RBMBEROYREELI L LCRZDOT, 2
e TR EBERERERT, COXREE hi- LTw D,

B ZEgHssm o FME, BRH s » CEROERM &SP o5
e DIRAFHENKEL S C LIk Y, SEYL AR BRI
BoNBLOKLTHE, ChEHFT L4 10L5KCnD,

IRE DOEE X ORAEEIRFIC, COBEFREEEE 200C L 1
OIRMAEHERIE T 223, CoBERNI12CCHEEORE & % -
THTL 2, T LCERBIChZ - T 4o DRI EMAERZED Y,
RERERZ AL AP LIRE—ERREZ T, b, BEBENESD
B EBMBCCoRMEL S L, BEERSLI PALTLTIELD
TEM -2 BRBICEETCEE X5 A>T,

= 4.1 4+ ¥

Specification.
PP L SR-3003 ¢
) EN BoM o ® B K
] wom M 200V
- . % E wom W om R

2 M ® HE B 100V

HHEE  SkW
BIEE e—~%50WxX2 vrvz—229W

£ oW O B R OH

Hoo® <+ B (em) I 83> BT 40X & 82

s i ’ 189 kg
f B # 4 B, REHA—
® X B W OER B %7 81-1700

PRGBS - 6 - TR

4.2.3 BEb—4&EHREETE

TR, ER. HEEFEEEE X b IRAIRMICEDLT 2D,
EEMROD ZREAHT 33, B -2 BAEAROCEE
CTERVARICLTH S, Biit-a% ot LTEL &, HEHR
#80°C B FiIc k- THID CHBIMWICGEE S b, ThZEREMIKC
ST EE4.20E35KKCAED

4.2. 4 BEBRRS TMHE

BRI, BRRAACES L 507 BATLEE LT 5k
BERL, »OBREAL Ao TERRATMbES X5 1CE -
Twnd,

4.2.5 mRIEE S (M)

B, R IRERE O O-—ZOM{EI > T T Th
ICBERETcENTEL, I, EEY LT B AR
CHEDIE T2 24T, ThE AA- T 32D TEARVD,
Inimes % HHEER O EIMICNEENET 2L 5L T3,

4.2.6 S HX

BHNEEROTEREIFEICE -2 D, SRRk & Ak & 22 )
CAG)ETEL BT, BCBEM#EIT2 L5 KE > Tnd,
COEDEHNTECE 3 EFHMICT 2 88ERH 5, kel
BEFMLCREFIZE S COH L, AEIHIL VERAD B L5
L<H 3, KfkiKDWTE, WS ERcT 5720 TIHICIEN
LEER S ANEFER AR L 5 LTH D,

4.2.7 BEHE s AHER

FHREESROTERRBIETCE 2D, BAREL ECHERT 3R
¢WMT###5;5&H&<uééxsh&mMﬁ#$50Lk
HoT, COWEEFELLTROL I AEETHTRIEL bILD
&5 BB EAMB LT 5,

4.2.8 EHRREREE

OS5 aEE, —RHELEAECLS ARYETE D LN

CEREREOEBTH B, Lakd-T, Mok, BAcs
WO ) ) WA
(A) T il Nt L
4
[§15
. = 1=

4.1 HIERHEER

Automatic air conditioner.

BAEFRY-E
= —_ W
T A T Efle -2 24 v F

)//A\

AT

‘-‘f:ri'/7 ’E“Fﬂxt =z
4.2 [ t-g BB LS

Automatic change over device of daytime heater.
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\ “““““ FEAG AR Stored heat curve.
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S~ i £ 4.2 IS XU
Prmcxpal parts and materials.
\E‘Fﬂﬁ—i‘)‘/brf—I: - - i — S —
P P R B oS W BARRCYr BMe~z | 2zuig
N - N - - L .
SQ i T W= RBEER L cmw o m M 00mm) | mESEHR | L
N §\§ § e B R R 4 O A v v F 280V 20 A
N —T - R~ W OB R % W (S0mm) ’
WA | AR — % ) —
N F b
e BRI A~ sk A HEAB BgAR R o — & 2 S S
: ,. . BRERA | wadmn | Y rk e |
-] e P g EmT | 5" 7 | SR-3003 161°C
wan w9y ammmas AR BTG, BMe—# " iE) !

= ¢ ] LA A4wy b BB O EEESR
4. 3f4§n1130)@3;’3‘ WRle—2 | =008 50577 | Bum RRER
ames ol each part, -

T HMORE L 20F T % EIEEEM Lk, 84 36x3.6=13m?

4.3 # & (5) pBE HE, K, ADWA, MIOBEOENRE
(1) HPOEH KWOLZBEYR 4. 3KCE e, ISR +5°C & Lk,
(2) ZEERSF LURPR BEEG, PReE4 210 % 2 (6) MBE MNBECEEZIE F7 2555 & X IHBE NBHHE
D, LK b lLem & L h Fric2 & 20 9% 3451 %, Jc
4.4 M BE (EEE KB & Fr OERINL 5,
BEOHHMBEGER OB X - <ZhT 228, BREERO (7) WEERRET, 5H7T%, h-Fo OHBESIXNBEHEX b 55
FEEB LUHBERR 4. 4 0 X5 cfThbhd, HEs X UCRE %75 &, BlCHT, 7%, h-5u DEEML 5,
i, (8) 6BoEA, HMEAREHTEICE LA -OT BEM R A
A : BEE e EIRIC Az & Lfﬁv Pt[h‘:i LTV b #E 4580 L F0fl, 8B LE—MX8ED LEDE
B : dtpasdd () W) < B ameR (h) x 860keal/h} BEELTHAT S,
C: #B#E (keal) (9) ADHAOEEREHE OS5 mfs &Lk,
D : BHE P cEN~E A E 0 2 8 (keal) 5.2 BEEAFHEG
E ¢ g (keal) BEAMIELES. 1 oMEh 0BMELC OV TITA S,
L HEE (Afid)
%ﬁwj,fgxmm '}jj{%}g?@]%:%xl()()(%/ WO NBEE < BRED ] X AR ()
=13x (1~0.2) x1.1=12
A BHLOFOEOORERL 8849, 100% TH 3, = T OE =10
e s L R SLBEE < a7E5 | x FAAHIRE (B)
> BEAMHEIOLT ~13x (1—0.2) x LOz=11
BEIEEHRAHEL TR, BEOBRENBETD D, S A fE =10
COBREHERRDEDEODOERFIHT 2 c itk sTkbB L PWEE (BREE)
LBTED, N7 SEREORE : NEEE =17

i

5.1 BEAWIHE
RE5.2HRD LS AFHCHE L2 b DTH 30 LM 5 A
2HBERBELT, FIFTE 3,
(1) FKHOFX 27 m
(2) F7, BOWEH e 0.9x%1.8=1.6m?
(8) BT, &79%, h-5u BHL-458 27x18=48m?
82 36x1.8=64m?
(4) FH, FERe- 458 27x27=73m?
648 27x3.659.7m?
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F7 HMEBEORE : NBEE X 7 932E5]
=17x (1—-0.2) =14

f7 f : =3
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= 5. 1 BEAMEIC X 2 EMiROZ L (BERS IURKHEML D)

Change of penetration rate depending on wall materials.

; N
B o | e | L lal/mhic
A | TIRV-ABOBBHEGH L BRI Ry 73 0.5
P 73—}b, Kiger %O :
’ B KigeAr gz, 3wy ) ~F, LE 1.5
A | HIAT—ABOEBHEERLL D, FIA 0.5
Ao SERT vy p, av )~ EOR :
B Lok, F72x, BT vy 2, 7y o 2 HOE 1.6
A ;;Zv—ﬂiﬁf@fﬁﬁﬁ%{éﬁﬁ'if% IBO55 | o
K ¥ -
B Bk VR, 7y 7 2ARHF 1.8
5 A BE, 2HOBE 0.8
: B | &b, s Y-t 1.4
! A I THE 3.4
i :ﬁg: —
B — I 3.9
A L &TE, FT ] 7
= e !
B BT, A= (i) I 3.6

(2) BisAdk A BRGWS#, BRrENBE-RETHL L ERT.

& 5.2 AN HHE

Calculated values of heating load.

Bif% 10 keal
. U R ol e T
Aok EEGE) Lo ROl i
g RROKERED 6]slase]s
2 M R
" g | MAEA AN ? 15
W% H B 12319 2%
Wi B A 9] 8 1
o IR
WA ®B 17115020
| BB A 10?14j 912/16110] 14]18
’ WM B 19.25/16/21/29]18,24|32
s g | MBMEA 7190 6| 8l11] 7[10]13
Wi At B 15,2114 19 25 17122130
« 7 8 9
8 10 1
Lol 9l12]10] 04
,,,,,,,,, ; | -
& F20 192522 0
‘ } 7 v 2 } 25 | 3 [ 3.5
[ OADHAICE B E R i !
Y79 ¥ 10 { (IR A < R 2

Thbb, EEARE LT L128keal/h 243,

CORPEES. LICLIOFD LS KB T EMRTE B,

2LEW BBEES-cHNF 1128+760=14 L 2 Y 2 HCRE 3B,
3KW BHIBERCH L 1128+1140=0.99 & & ) 1 5B hiET
BTHD,

6. & ¥+ T

Bk, BREEROMEC D &<, B0 %L,
FThbbARIEE LRSS0 RENLIC X D, SIEICE 2
BEATAEL A D, & bICERETHEGHEORT E B\ E - TH
MEREBOW LT, KEICHY 2 BEORREH 300 HH & 5%
BAELTHRTY, SHHEBKIC L4250 & ATEEND, AL

% 5.3 ZEEIEEHOTHER IUHHE
Heat storage amount and heat radiation amount of
storage heater.

" =
\\ Al mamn ) ;;w@a B B o
B N\ ways | B s w25 WO g T
Ry | (keaD 5y | leal) [PEAR Lccal ey (ealih)
3 kW 3 X 8 860
88.4 18,246 2,394 18,244 1,140
SR-3003 =20,640
2 kW 2X8x 860
88.4 12,164 1,596 12,164 760
SR-2003 =13,760
) rORCEMEACREE, 1OHIANEGT 52 LiIck ) 2NEBARE.

# 5.4 HiLick AR (EREFAMEETRER)

Addition factor according to direction.

I | #om K
4 f 1.00
i It T 7‘7 1.05
wo 110
£ koW 115 -
it L 1.20

) HMOEERTEEIC Ll 0T, HLHBYORWE, RifoR-RHKicR
[E3 LRV g

% 5.5 #MEOIIEIC L HEEOHIE
Compensation of room temperature according to

the height of ceiting in a room.

MR AR I m g 5 #E iR (O
[ i {

KOsz 16 | 18 | 20
‘W % @ o @ E (-0
,,,,,,,,,,,,, R o5 - AE o
P e . v
o L e e { o
7 / 3.2 h 3.6 f 4.0
s | ' 4.5 } 5.0
\ }
L/

jis

8 Ml Chkean 2z )
EHEE 16°C
#HE@E 0°C
BB 5°C
W6 WX b L 10 R E CREMMNEE (£ 0.8) T4bbEERRL AMRORI
16°C
B 5.1 £f3EpRiaE D

Room arrangement.

IO BPOBHBERCOEEL LI RBINNE Evnbnrtd
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Storage Type Electric Water Heaters Making Use of Midnight Power
Gunma Works Takahisa HAGIWARA - Masao AKABANE

Things have undergone considerable changes for these scares of years after the war. Of them remarkable is the trend of home
electrification. Particularly water heaters are making steady advance in the diffusion year after year.
- In the beginning small water heaters were put in use, whereas medium capacity ones are now becoming popular. The latest products
manufactured by Mitsubishi are lined with Dia-glass at their water tanks. They are featured by sanitary operation, withstanding corrosion
through an ingenious method. This article describes medium capacity electric water heaters developed by the Company regarding their

specifications, performance and other details.
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e - L7 o THRFERBITOREHD T 5, &
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2B (#kFe)

Corrosion.

3.1 B &
#F 3.1 Josas oo E—RkiE 5 55 LK
Comparision between gloss lining and enamel.
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BEREH L, #ifo 5251205 LPFAL T, A Eowe® ]
LiboTHs,

3.3 FAYISARSA= o MR

2HAC BT B d1PI5a5120d OO, *OUIGECH
D, TOUINC L > T bR L HEEOMEY, L2 TcH D
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é i (1)
/E g\ K/ﬂ;% FAVIIRTA=YT
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1 /7‘/75[51‘

®

5 3.2 Wiz
AT

Current measure-

ment position.

%_/977 )

3.3 {@KER au0 DI

Shape of water heater.

~

® 3.2 ERHE % 3.3 ENEBHE
FEER Pressure test result.
Current measure-
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| ® | =1.080mV ]
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3. 4.1 [HAERE
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Electric Clothing Dryers

Yoshitaro MACHIHARA

For heat sources of clothing dryers are used gas fire and electric heat.

convection and forced circulation of hot air) and a rotating drum type.

The operation systems are of a hanging type (natural

They have merits and demerits respectively. Type DA-7001

clothing dryers produced by Mitsubishi are of hot air circulation hanging type with electric heat in use, having the following features.

1. Easy to operate automatically and safe.
2. Clothing not damaged nor wrinkled.

3. No complicated mechanism needed and low cost.

This article explains the roles to be played by the clothing dryer and elucidates the specification and construction of type DA-7001

clothing dryer with its technical support and test result.
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BXEAET - 7918216

3.1 DA-7001 ¥ =35 B B SR
Type DA~7001 Mitsubishi automatic electric clothing

dryer.
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Construction of type DA~7001 Mitsubishi automatic electric
clothing dryer.

.8 B

DA-7001 i i orbEr, 3.1, 3.2 1Rd e s
b5,

3.1 # iE
@iﬁﬁzmﬁ&f,@~tm-®m%®%wcaﬁ%ﬁf%é
B, TORBPAOEGE, welt, AEBEOASITEI ), L
#%Kﬁ@ﬁﬁi,%ibﬁﬁmﬁf &mam5ﬁ,ébmﬁ%
REVSBEEELTHS L E, Sick 2kG0H8IL, TOER
RODBRFEE HBECH Y, o7 LOPFRICL Y, RIEEL W)
MEe oK MRLS 50 oM e L, B, 2 KX A2 &
B o N TEREDICE SRS i e@d b S
ATH5B,

3.2 k&x

K¥ LT,

(1) BRI IREOBEL YO bweEL 2, FOLs Al
T B A ’

(2) BMEROBEBHLE Ch

S EhbEERT BLERD 2,

(DHEHeowTE, DL 3gBIRNE LB s 20k
RATEDTBC LR EDEERTONDG &5 htiicT 3, (2)
HicowTil, bW 3 ZMoOFIM% 5 Th 5 & v b Elhb,
MTCE{BEEaE2EL, BTOER PO~ Lk,

¥, NDF KD TREDPROBEDS, BEEHTEL X
S51C, WHETLIERSEBCA»BE5hoTwE,

3.3 22U TR

BI85 F5o6 Kk, XFEB D Fsp OFRICEREY MEEC AR TH
R, #REFFELTHFEL LD THB2», THEOWA RN
BFLL, Thlbihhedn, Lbe i T25hbDicE, &
IREEACHEERED L5 RGO D 2 RELE BEL A V.
DOTIFRICThil, iEmEANS 2 cLbEoF LT C
EHTELZOT, WIRBEL LbRETERY, b 53LKEOEED

692

2,800

=5 2400}
e
AN
L 2,000
n ]
1.600| 1,200
2 1,000)-
00
OETTEE be 1o 12
ERrRKE (k)
B 3.3 o7y olElESK & R GEFEACE), HEEN

L HGIRRE

Fan speed vs. dryness, power consumption vs. dryness.

s (kg/ke)

wasl (b
K 3.4 oK LEELEIL

Changes of temperature and humidity of exhaust air.

B\, EIRHBOML ER VI, SAbHELTEDDT YL TH 5B,

e L, EREER, BEREbLicowTE, [HiE Fsa ROE S 24
BALCDH 2 2B 58, BEERAEHEA LT 30, RN
RO L OWTHER LRI LoA LR,

3.4 RERFER GIELERSPRARE, E LBREHR

LHADOEEIRE, BUC X 5 KD DI HERALDOMFEIC E - TFHF
b D, HIMLEARIC S1000-270 2 & hoW, HiEhbHK
FILAZR % t-s iIc X hIN#L, THCHAEHIE 3, SEEE
ME—KL, FEL W BER L ADE L b A - T, BIELEHEAI
bEIXENS, BEE ory KXY, WHlciEEs e ceick
Y, R Lb AL AT E,

o7y OIEE (BE) CIEIREE (REOHREAD) & 0B (k
—3 OEEEN—B), bt-2 OEWEN LZEYE o7y ORER—
B LoMRIEKS. 3IRTEE I TH B,

FEIE L T AR B I BT 570w, IREBRITOMEC X - Tt
B, ~LoORE, BEO LR, KO8R ¥~ SR HE
i, B34 cEficed 2EER OB, BE, 2otk
R, BEINEZ~CORIICK - T, —HICEELA ln#lzﬁ@kc
BAabhwv e nsg, ~2oMWIBrcitabihlE, X6
k< nd, Ak, B -HpkOEIEICE & D20, MR - %
HARBEICHCENRTHEI LOhLAnEk ST kD s, HEETD
T 1Zwh LT EDTH B,

3.5 B

AR, AELWIC 13 mm 0 5239, CEGEE L 2 TERBEIC

SRR - Vol. 43« No. 5 « 1969




s

k.

100 -

80 -
T o
it
w40

201

0t -

0 1 2 3 4

RSN (h)
3.5 Wi#HMRHBIDE ARV OOEHNREDZL
Changes of temperature when there is or no heat
insulation material.

(kg)

0.8

0.6,,

0.4 L : » :
0 1 2 3 4
#®E M (h)
3.6 WEHDOB D B D LR OOWIREE GEFEAR) o
Differences in dryness when there is or no heat insulation
material.

B E ()

e
2\

it

Eeg=cloTizPupt-¥ey

3.7 HERRE & KoM i E
Relative humidity of exhaust temperature with clothing.
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Circuit diagram of type DA-7001 Mitsubishi automatic
electric clothing dryer.
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Drying test result.
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4. B AR 1.263 kg 1.254 kg 0.407 kg 0.885kg 0.845 kg 2.746 kg 1.450 kg 1.148 kg
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Luminaires for Residence
—Luminaires used with Joint Systems—

Hajime YAMAZAKI
Hidetoshi KATSURA

afu na Works

Trend of home life in this country is observed from the viewpoint of multiplicity in residence and dwelling and of changes toward

agreeable living. To cope with the trend, luminaires have been developed to have a wide range of adaptability and variability through

the separation of parts classified by function and the participation of purchasers in assembling according to their own discretion which

are made available with a joint system. Based on this joint system Mitsubishi has turned out a lumiflower series of luminaires for

residence use. This article introduces the process of the developement and essential points connected to it.
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(3) WRCIFE avro-1 L. KoR, tEMEPRESY, Kt

4., L3757 -5H
T DM E DL pERER b D, FHFmiLF LATMAERICE bFAD

ATEER L) JR & h 3 (RIEZER) wileh, EAE FEC L DX TH B,
N s BB E LTOBREZ R LK L bD LA b, T LTH (4) Paqut A, B BFFtnoBr ICESER b LEL T 5,
A2 b, @k () odol#ie LEfihs oo K Safub I DB ORAARTBATRE S b0 &4 HE L
Jotz OREET 5 C LR BAEE L Db 0TH D, (KA v,

4.2.2 HMEOWEIT (FYaq Y1) EROHHE
ThE TORARARSE RS RERE L TH]ork, £0k
OREEOEREL WA TICH, HERE I —HEDH TH o7, L

\\\\\\\:@4ym » LGB Mt CGBER ST 5 L Ick o T WEHOE
A (XH5R) RKICH LT ) EL DRAMME L BISHER IR 2 C & 2FAHETDH 5o
(1) acp- DEEME, WREHHIET 5T &lc X > TRROR

' L, THHE 2 R b OWROBTE T, LHA% TTH B,
o (2) BEHIWBOFRE Mo, MU TEECRS LI

PAE T S
*BDGB(tJﬁrﬁ) ko TENTNOEFEE 22 W 2T,
/~4%uc(«-!) 4.3 & B
4. 2 BiCR~_ 7 FHidE%E "—2 L LT 12259-v)-X 2L L 7%,

FEE—BMTH Y, SBBREEML, HLY 2o, FLAEER
L LTHLEHETCH D, CCICEBEco BE &4, 1

R HF (REHR)

7

Tk~ 2,
4.1 BEESHEONS LE259-p U4 BEO BT b TH ZEFENARH L~ e
Construction of luminaire function. HRICE D2 CEAR D PSER R, t=F ORBICX 3.0 ASEL
£ 41 parso-yy-4 offE Qutllines of lumiflower series.
Tadvh A Wil A PR Yadrl B { W B Ak ‘ Ya4¥ C WRHC - ¥
TBl ooy o~ ) v 2{LhE ©=z=—¥2Y (Bf) [OEEE S ¥r @FCL 30 W x1 Wi B oIt C o BIRFIOIARY 7 § x—
Jot—4t & % & Hpi (20~60 cm) @F = — iy @FCL 30 Wx2 | MWEELAAY a4 b | av e asbh KBS
@SFe—bri-viry | @F2-vD)h DDL A EERTARA 5 : I3 WIS 2 E~ 4 HOWE
! FHE ' % BoO@eBE Co | 10k ) HRELK
[ M ~Fhd A%
| 2
. REHOEBICE - T, LREBHFIER - AL TER TS CLiCk - THBOKERET 5.
2. — FOZEREEHICT B e®, LFEHRE, - Vo) 2rcis.
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vy, y

05 1.0 15

T 300 B g (m)
4.2 pzo30- (LF-61) X UHEEOHIES b T 4.3 L2950~ (LF-61) X UHEROMIED HTF
g (FCR-3102 B) ot e A (FCK-3102 B) ol Eraifh
Light distribution curves. Illumination curves.

4.4 HEA, HEE LM B, 4.5 #EC, v—F ©5 LEFHE (LF-67) 4.6 WG, t—F ®5 bk e-f
NeiAk (FCL 30 W x2) Part C, mounting board of shade. LF-67)
Part A, supporting device and part B, Part C, outer shade of the shade assembly.

light source main body.

4.7 #WHC, t-F D5
LR e~ (LF-67) 4,8 LIF-67 f5h# k2 b
Part C, inner shade of the LF-67 completed shade assembly.

shade assembly.

2rHnE-T, M4 2L K4 2 BRI -ORT LS,
BT -C % DR 2B,

WICEHHEE 4. 4~4. T TR T, HIFAG IR WET 30
W r 60 WE0Wx2)D 2 243 iCiFHELL, SGEakeA e-F &
LT, WRIC X - CFXTE#HMRED 5, LF-67TD0CE XY
*K 4. 8 FET,

WiIC L2259-vU-% @ NI-vav & @ 4. 9 TRT,

t-F BEHMEED D, & WA ATED,
BRg~LICE VoF S VEEEZE 4. 10~4. 13 7R3,

wFILO

5. ¢ 3 U

Bk, FEO—Ehe LTOMPHRREEBRE LB TELD, &

4.9 Lzo59-v)-X AUI-usv
Variation of lumiflower series. EREICOWTINBIC WA 3 2 e i3, BT X » TG4
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4.10 pnzo39-

S, FEH
Practical example
of lumiflower, living
room.

4.11 pzo39-

SR, ME
Practical example
of lumiflower, Japa-
nese room.

4.12 pzoso~

FHErl, FHHRE
Practical ~example
of lumiflower, chil-
dren’s room.

4.13 Bz3359-

Ehpl, BE
Practical example
of lumiflower, kit-
chen.

b, FEFIC L - THEIL EFEENO b BT ot
5CLHD, 2% DIAD L 5 KHBE 7Eu7) OEFCE WL B,
ZCEOREN 2O, B 2D 7eu3) CHED 5 2254 &2
Y RFTCLTHB, FHOHAAL LTH,

(1) BEDHEERI(E 4 KX 2L & RichilE) T
BHRTHRBUARET S C LTS 55, RBERR~ LT

L ERFICEEER OB LT, 7Eody Hiflin b BEME, JE
Me~L#EEL TR b DLEEL B,

(2) Fh, RFBEOREHWABBECH2HEE WS HLRL R
DD - T, bILbNERIRRE ~h FARBAYICE b Al
N, HRCETROEE I Y ICRBIITERL-TH DS,

e N e e e P e % o o N S P S i 8 0
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RER BXEAKE (BT Ao
RHAF AKR-EH =

Domestic Beauty and Health Appliances (Applications of Rotating Machines)

Hisao TAKEI - Sabur6 MASUDA

Gunma Works

With the changes of times, our mode of living is obliged to undergo changes. Of them, clothing and beauty art remarkably

changed.

Apparatus for the beauty art have been electrified so as to permit their extensive use by a private person, now shifty from articles

of luxury to daily necessaries with steady steps. Improvement on improvement are worked on them and their kinds are increasing.

Herein are reviewed beauty art appliances as applications of rotating machines and particulary those in the most extensive use are

commented with their merits and demerits compared with for reference.

tempo of the changes of time.

Future outlook on them is also given based on the presentday

L % & & £

BSRRE YED b B L BT b e d, H 5 ERNOH
NICE-T, FH5LTHEH LA TRALEVADICET 28K
PHbNbNDERHEL bR T {,

25w EOBE AL, HERL BAALEEADEIBEEC
5 LIS 5TV B, ChLDERE, ko ks ictad
NRTCEBDLAE LB EOELZ L TR L LICL2DDTH LA,
ERAFEAUMACE > T, FICOT 33 0RFEMAEILT 201
SheTHAD T Leh) THF LA BEBIcE-TELT L,
HHCRERERF LT 20wbW 3 Pudio- i, MBiCHE,
MEhACREEEC L, WSAaBEETHFELL 5 & T B EAAL
FoTERLCEEBELLND,

BarbE, AFRCEhERIEDbhikdDP, TEHL
¥ CEDHELLT, BLEL, BREITHRL, @tkcE-o7
LOERVEDHLT WS, 2Ok A Ausdsul K E o T, RERE
FmoHT b B L Lol & LCRIERGHREMRHEARRO
Fm, UREEDDHTHE L, BEAE LT APF1P-, KL
LTHhHED, 2ot-—Tr—, REME LT 2w-Jv— BRDHE
bRTEY, BxRERFALILTRE, ThbOEPICE, 7t
ol F 230P= ~7I5y, BR Avhe, B Jsv (B 1. 1), <o+
27 HD O bR, BACRIFEEEE NS EELLNDEDHDOTH
%,

Tk 5 ABREEL, HARAVRIED tool & 1LT, A{THRE
LAV DI A->TETWS, T T CEARD RIS AERERE
SEFIRE OB E DI EOBEL E L OBAT 5 DOTH %,

1.1 TB-2 S 553
Type TB-2 electric tooth brush.

 RERGAEDR

2. BRErHEY

T RBEED vl T3 Y, HXE LA, HdviEFLehe
LTh ok $-ffuk THB L vbhTWw33, CFEIR
HREFRDLE SR ETH ol REBRMOER L LDIC,
Ty BIEAETFADbR, FHAGdBAAEL 2t b bHEL
LAVWES 3 b OHER, BEESIUORIC Evr) Db DL L
TEBICERLTERE, woTd ¥ od KL 58X
BT D, WHTED BTN CHBOMEFEHEOPTRIRD
BHOD 5 b 0T, SLEMOBRELE LT oMuETELL, BX
ST BER 50% IKGE LT3, Lk TEHBE TS DN
BAIMEL bNTERS, FERTATREWS BERLOTIDTE
¥ 5 0T OMRBRICEE T, Faiix ofERRTINLTY D,

FOMEHIC & D AET 5 &, [EiER & TEER & 0201k
BT 2T ERTE DB,

BRI T2 WEREL AR (EEHD 25, 2L TADORED
G ciiv 25002 HonF (BEXN) ONmEE2EMEEL T o
ROHAA T EE B HDT, TOHR DD DIEDZE U
INTVDE, AOFIRICHIE S EB T EHBTESLDT, FF~
DEIRES (e v, S HBEADOMFIKEBEL T2
DTHEAEIhTV3, B2 1 ARBEA»S T ) OWETTRLAED

27 } ﬂﬂ B E R
~. s /\
i
o

Lo H ﬁ
ER s (N ik
g AR A = A
Z ' w4
b ok BE 7L
. VA

R 2.1 SM-180 BFEEN 24 % h OfiE
Construction of type SM~180 storage battery type electric razor.
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2.2 SV-10l#
BREAHE D

Type SV-101 elect-

romagnetic razor.

2.3 SM-15 B ELRX A4 2 h (HEITHD
Type SM~15 dry cell type razor.

B 2.4 SM-14 jpismiat
»HZY (B—H)
Type SM-14 dry cell type

razor.

B 2.5 SM-12 JgusiEihs
MHZh (HE—H)
Type SM-12 dry cell type razor.

Sravgs

K 2.6 SM-220 R slmnd % b

Type SM-~220 AC electric razor.

2.7 SM-180 BREN»HZ b
Type SM-180 storage battery type
elecric razor.

2.8 SM-151 BAAEFEAR A% b
Type SM-151 AC, DC razor.
DTH D,

75, BEEEEMRCERCTANAESCEH M FE 2530
TERILCE b B, BHULZUMT, Bt cELTw 3,
COEEHEEFHKE LT, -2 DL EBRER®FMA L T
%, (®@2.2)

BIDHE YR I LICPOFTFH E LTEEHH HOET 5 &,
ROE50CkhB,

(1) #EillsX
(2) =zpist
(3) FERX
(4) ZEMAR

(1) HEihs

B—¥ e A HTEELE R L 0T, FERAZHEN,
WESHETH 2 e ERTHALT VL, BROAFELIESTH
35 %, MifEA 2,000 PR 2D BMA DD TH B, M HE
THHCTER]TD % 2, EELOBEIE  AERICHEXRD 2w,
BIERREMOMRES T2 L, WRKICEEL, X bicizEih
DEHRBE L 2 B REDRD B, (K2.3, M2.4, F2.5)

(2) 2=

FREAMEE L EEFRAT 20T, B -F S0ETh
RS bBRES N READ 35, HEEREMMNT, Bd AW
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V)

@ e S

1.0 >

0.8

KESM ()

2.9 ®EilE ZwrL AFzs Bib O EEIGH:
Discharge characteristics of dry cell and Ni Cd cell.

ZOREBLC LR TELIEER DT L, (R2.6)

(3) ®EX ,

WFAE, BHEICHE S, 2O, WIEOLEN kWL EEY
Zolty AFEYs BHMOMBEIC LY, wHwE R0 - fL2 (ks
WE 2T, WHER(SERLADDRCOREA LS Z D TH 5,
FKEERL ) 5~20MRET 2 &, BiFE - 2L w55
W e FARICER T 30T, HEICERNtH 2 LiEneT nitE
ZHoTns, RE: LTREBLOBEAEX D, b TEEEOH
Wkl @HAPEKOTZINTELL AZETHE L LB,
FREMDMHER B D LEMiAZ L THD 5, (F2.7)

(4) ZEHEEHR

LA AEREZHM L b 0T, BRaHsED L LTRE
BT TH 5. AR & KBAOWHICE > T B DT, MO
BERMTEIRIREDOLHCEL LS 2V TH 5, (K2.8)

BRI HE Y X EOHFHC L - TEERS 30T, MFOMH,
WHOES, ARSI U GRIRT 28825 3,

BERIADHZ VR EAADPTRIME S5 K HERAL, PIbks
Fl EIEHRBBEOHLL LB ILALTH DA, I bicHinin,
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R

%‘9\%2

b

BRI b D% FFE - T 2 LESED 5, FARENTHORIS
WEMNE, K2 9CRT X 5, SEEILORINEE & $IHERE
WWKERFERD Y, TORMBEEBLCEHRTER R, THICD
D HEHNCIERT, S OBBTOBRO R IR R 25 £ D S
LTLBTHA5, &I Zwrn AFz0s OB El
CHAREIEDERINE & A Ex <, TN LA OREZED A iU
FCHdo LeHoTHRBERNORE ThbbBhEEOR (-
T EDMBER EO L 5 I T Al e & 5,

3. ~ATFSAb-

LD EATESIP— REBARETH - T, LA CREMCH
Wb b DTHoed, BIAPAHL Y LRCE SCEBEOEL 4
WAEE LT, BEZLHERREARLTEL, & ICHEERE
B oEEo BEALRHT L, HeBcnERE 60% LIEE
i, —HLREERD A7 51— OBERRMEL, SHBOMELE LT
BEhTwid,

BRI T ADWRHFHENR TR ER, 2OBKRL 5
ST DL,

(1) nufafd

(2) 2-Fat1d
DD F BT EBTE D,

NoFa1S EESICBHAC taty BE bvbh, FFioTE
Lo, ¥RRBERTLS O TN KRAEDIOBREN, T
D a3 CHCLRTY S T-a id, <EFWY 1L TB T2, 25708
HT £-2 B X VIEER A ORABEFREER -2 ¢, EHY 2
1L B B=2 BF L d O R EHEEAE <, IR ICHis R F1P-
CEEHCHE LT 225, BEEHD 20 ory BEKE SPEBK
TrolpCEY, FRERILLKRERD, B3 1260
TH b,

AERIER T £-2 2R Lk d 0, BEHPE L 270 BA/hE

© 3.1 HD-5109% A7f51

Type HD-510 hair dryer.

3.3 HD-450 g A7 K 51—
Type HD-450 hair dryer.

X E FHBHSEA RS (RIREIE ) - B - A

3.2 HD-323 ~A7Fs51F-
F Type HD-32 hair dryer.

{CELDT/IBILT BT ERTEDL, BENEZHEED LD
FBREOWIBHICGE L Tw 523, A, BEEZHIEL, & ECAER
Pl R LT AREEH LT 5,

BREREFEGETHO t—-2 24 LT, IKBEFER ORGSR
He-2 AFHETNZLSICR Y, HOWHREHREEDRED %
v, WhELENETERR Fs1t- (B 3. 2) 88T h T 5,
COEH T-2 REEZAERCEECcE o, BELEED D
WA & OFFRE T, BrAEROSZ Y Fo1t- T 5T L
BTED, ®3. 3Rt HD-450J Foft— BT D 317 DH DT,
FORERE 3. 4 1CR L

I-Fa1F BF D ICRERAT BERRTHEDLN T2 EBOBD
&, Bl B $407 ZFM L Koot TBO 2HHER D 5, T
NHKFD S DT pNFard KEREMPOEHEL DD LB T
5, SFCCHRENTZLDDELAER, KoFoh JEODHD
o, ERE L EREE TN LKL D FET 2REEE, -2
A LTCHEC AR Eo—l BD FouT GRoiwb) PICE DAL,
BEFEGIRE ST Lok LAEDTEHOTH B, AR LR DT
ez 20 CHREME LTHL TS,

B, »IEODORRENE LTHRENTE LR, HEAR
B o—F A KELS AY, FECRECRKEML LTieeiin
BHD, Lo LEUEERRS, ERRLAELL S ML 2HELD -
Twvd, EICTFAATREDFERDDILCHE Y DDOH B L 5T,
bR ETETHMA T LERCD S,

NobaAS @ Fo1h-Ickb, DAETE 2-Fa17 OFREL»
7 023, FOFEE Ll ekoBaIEf e v

ARVINTa

B 3.4 HD-450 7% a7 51— Ok
Construction of type HD-450 hair dryer.

3.5 HD-302 % A7 F5(t-
Type HD-302 hair dryer.
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FIICTE R TH Y, DR LIERHiowh A X -
T, PAUND XS CEBEL T T it 253 Lith\n,

b4 Tyt —Tp—

PRI, SEEEFSRE S LT vut—Sp REBARE L LCHER DT
&L, L -y oW, ¥ 2R, BEEHERO 2B
FoNBCDHHIA T 3,

Pl -Ue— BB OFET AR HROLWMCHTT, Fh
BRI L 75 o THIROBECHENCEEZ ZIT L, HEEod) & 2555
Ricnm by, MIEIEER MBVER® X h A LTS 2B L D ik
BRI oY DCh 2, HEE 2uf-3 2 2H 2B 20l
FHL, EVHEOD 2 HIHE Ao CERDREYRELTL 3,
e, COEDIFHRT BRI L D 0 SHRKEL 52T
<d,

WEREFELEDD ORBERIEDNCH - & 25, BEE -2
A LA OY oRAREN T3, ERENREE4. 1
RS X5 zefhige, B0 o 2%E LERNC L - TR
TR % RE R & &, £ ORI ARG U a4 D 7auTivh %
AT C 2ut—2 TR S5 DO TH 3 (R 4. 2), HHE -2 O
eSO A IS, ChREEE & R B X Tn
B, —fiIc [ Ll @Bl TRk o B ic fRbO 4 % 3510 IR A
L, BYBIC e-2FHHLTV3 (K 4. 3), TEHLE DI
DEEFITE A 36 27907 2w, THEORTZAE Y W cE
BENAVISKLA LD INTWE, TDL 5 AT HRNE
w-TEIREEFBLIEER D o Tw b,

TERE LT nofaaS @b oS, &I swi-3 RER
THEUMCREA LIS WRERED S, COHEKETED 25,
OB (LEAE) BREAELTY, $AVT2FA LT HED
Qui-U BEBMIC LAb VD E Y CTE BOTIEFLCH LT, ©
D213 & LTE 4. 4 D MV-500 9% v 1)y F 27— 2wl ~Te— 235 2,

Polf-Se— GERER B &I & B AEOFHIEY;, Sk
DEAFC, ¥ 3GEEEOTRGELRELE O ST X 2 BT
TR S MEEHETICEAR T TR, BHe AR X T
oo =7, B b, BERE M, ERR ST aRED
BEHENCEO ONTE D SBETITELOARCHE DN LS IC
55,

COXSCMAxORBCIET 5 5 & b ICFRICOE b Tfgifc
E, DOHSOEDREEBLNE XS5 LAD DB, 4.4 KR L
e E L BIED MV-500 J V1) F 25— Fowd—Tb— TH 3,

R 4. 5k MV-500 B0 RIME T, T—5 OMEEHIHERED & Ll
DT 3 Yoy HIEHBRETFRREZISHE LT 3, 3054 Cy &
TIZEHEPIR & ORESIC X 0, v)oo TIEER T % H L < RoE
Bz, BHE 2L ~OENEHF L X TIRE O T % 88
WAL CnD, FRUHL 210F S ICX b & bic o504 Co 21
25 LIREEREIFICKRES R Y, Yoy FIESHET L 21T
J A, T o ~0EEMRE 2 2 L IREE R MEic 25 X
LN TED, YHAZ 210F S OUHLL K X Y A—ERRO
TRSEEEAL & RTE OB A B b, [HHH b K ¥ 21T 0BT
TRIRIYE 2ot~ 8 BT A2 5, ABWTICEEIX LT 3 TR

B R S N N N NP A NP DN NP DA
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B 4.1 FERHREN vwf—Te— Ok
Construction of electromagnetic vibration massarger.

4.2 MV-3JBRERREI 4.3 RM-2 B4 2w
Q¥ — T et

Type MV-3 electromagnetic Type RM~2 weight type

vibration massarger. massarger.

4.4 MV-50075 yy 27}
2% 2w -

Type MV-500 solid state Mitsu-
bishi massarger.

BH O

ry | |
| I | - {
—VAN—L T
=K} : . ‘ o\o&—
PR il FaA T

4.5 MV-500 J§ 2wf~tip— DA
Circuit diagram of type MV-500 massarger.

FEEMAK T AR EIRE 2 EE I BT, o3 SR X bicEy
X5,T3b0CHB, COLSICIEEDD 2 2uf—Tp— LT
V’%o

.t F T

OIS FAREAEERSRR I T 2T REL, KED tool & L
THEL TR ADLDRVDID LR DZTHAL S, bhvbhEBEROKEIC
TREMA, EOCHRODIIORMHAFBLCEBEZELCT S &
&b, EEHKOEEIIEL T - % 5 EFZ b OO, HL
WHHiOEA LA TREL b AN,

REFMEAMGBEL LT, e ToRECHLdCE, KR
CHfiz b, ¥LEEEDEIOLERE LTHICHKE, #F
ExkMi, HEEFROH LW bt ERTEL X 58 NT 3
YOTH D,

N N N N N
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REREXEHE (BHICHR)

FAR BRI RE

Beauty and Health Appliances for Domestic Use

Gunma Works

Toshio MORIMOTO - Noboru OGAWA

Changes occurring in domestic life as the living standard rises are remarkable. Particularly changes with costume and beauty art

are wonderfully great. On the other hand time and money spent for personal adornment are increasing year after year and can never be

overlooked. Under the circumstances development of devices to help curtail all the trouble are desired earnestly by everybody. Applica-

tions of electric heating appliances such as hair curlers, and trousers pressers are the very products, Those ingenjous electric mosquito

fumigators to prevent the nuisance of mosquitoes and other insects are helpful to turn summer life agreeable and healthy. These new

developments are elucidated herein together with a future outlook.

L o zx 5 2

KEDELSNERTIEI LN 0L A, BiTREELSL
SNICEREZ ST X oKk Y, & fdmas L ez FUEs
PG, LedoT, BEEFRO LS Lo d Bk
REECALT, wEBPWHHECLAITRNICEEIDL

BEBSDoTwL, ZLRATP-I-5 HBD Y, AfuiLat Bd 3,

FBeHOLGE X ) IEICT O F 2B ORI ) EHTEZOUA
X ->TX WS, UL dHdmicsh - %,

2. ANF—H~5

,,,,,

KL FE C L RROECH B, WHICHZE LB DHIELL B
ek kv i, RHoERETKELIOTCHE, chiBE{F
BICL LD &5 ORBHR AP-h-5 CTH B, TOA7-H-> 1P
KD Fahs— Kb B henity FESME MM LeDB & b H
UCHEICHE 2, Aty OBBcBL M, h-n T30
TH 5,

2.1 ~T7—h—>oE

R 2. 1, 2. 2 1KRT L5 ARDC, h-ufty WICEES
h-n T Bt BB EET L L 5 IKCEEFRIPHALTR Y, 2o
h-uity % BREEOMBEICE S ALT, f-uifity NOBEH
TMBIEREE DD, houfity & DI LT & o0 % & 3
SFECED h-L 2T B ELETEBLDTH B,

Bl ORMDH 1550 EWFENZ AR LB Y 2 -TE D,
TALE 60°C < Bvain b LIZ Uw 120°C L behghd 2 &
FERICHMLTLE-T FUFY KR > TLEWEZRL, %2k
-~ FHMEEL S0PC~90°C { bwn k ENT WD, $2EL h-L T
LI EROMIC X D EA S5, INEEE 60°C~T70°C < 3~15 4y
CbWREBEETH L LvbhTr b,

Lo TED twb ORIEE BV 3 10 h-ufty OFEMRE
50°C L) k¢ 156 ML) b 2 2 A D D, TOhoIciEY
ZEEEE LIS, HBOKZAEIHZHALZIORL - L
ETOFBREBL L0 B,

2. 3 38t Ar~-n-> (HI-12098) 0FBEHFIA D h-ufity D
IA, PR R T, BEFARLOL OIS bRT 2L kD

* RERSILERT

FBRET b 2T b, T h-wiity O MR X HE
B3 BRI BT TH D, h-uRy pNEL S TP I
% ERIR 77 M LRI BER M b E B X5k o"Clﬂ T il
b RZEFHETH 5,

2.2 HI-20~FT—H—-Z (LF 1 XA —3F)

(r #
A 100V 300 W
ELE BBy A & (80

i ML 1B 1 |- S

M A f &

2.1 HI-20 9B Ap-h-5 OEHEZ
Construction of type HI-120 hair curler.

2.2 HI-1203¢
AF=h-5 H h-n
Mty DR
Consruction of curl
bobbin for type HI-
120 hair curler.

b 24 B
— 155
© 1001
1
og
g 75
#
N
Al
w50} P>
=
i
+
25%
0 15 30 o %

& R (minj

® 2.3 HI-120 5% Ap—h—> A h-wilBo OJngh, Bt
Heating and radiating characteristic of curl bobbin for type
HI-120 hair curler.
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2.4 HI-120 B A7-h-35 (LFr2h=53)
Type HI-120 hair curler.

2.5 HI-80% A7—hH-3 (h-58 11})
Type HI-80 hair curler.

-F 3551y X 2m
h—hEo 124 K64 /N6 A BE#E h—wikty
B AT-Eu (K64 /N6 A)
R 15 kg

R

(1) BEE p-ufity X i dens F<
DFBCERTE D,

(2) h—ufty O LA IR 57 2520w Tl b F AT fEd &
5l Thh b,

(3) BRERAWHMSE - TH 1y AbF 15 I BECRiEN ©
H5,

(4) (RBERER: LR ta-2 © 2 BRLSEEN &, BROOE
BRAEETH B,

(5) AF-E-2 % Yqwd (x0b) Kbz 5,
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Construction of type MZ-301 trousers presser.
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Type MZ-301 trousers presser. Type MZ-201 trousers presser.
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Pulsimeter “HEARTPET”
Makoto IWATA - Yasushi YANABU

Kamakura Works

Pulse frequency is an important item of measurement in medical examination, pulse check of patients in hospital, medical control of

labor and sports test.

It is, however, mostly resorted to palpation of the wrist for the present.

Mitsubishi Heartpet HR-7 A is a

simple and accurate measuring device to opeeate indicating the pulse frequency for 30 seconds automatically by electrically picking up the

pulse.  This has been developed especially for use in sports test, but consideration is given fully to it so as to satisfy the function when

used in hospital.

In this article is outlined Heartpet as a pulsimeter in particular connection with sports test.
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2.1 Z# p-tRy PHRTA
Mitsubishi Heartpet model HR-7 A.
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Block diagram of Mitsubishi Heartpet model HR-7 A,
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M6 1 §a 5o Fik

Movement at step test.

R6.2 #5000 o % i
Performance of step test.
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6.1 Bk KE R K
Judging index table.
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Mitsubishi Medical Telemeter Type PT-270

Kamakura Works

Masanori KOBAYASHI - Hiroaki YASUDA - Kunio SAITO

Medical telemeters have marked features of enabling physical information of a human body in motion to be made available as it

moves without giving any restriction to it.  This is a kind of a radio telemeter and, unlike the electrocardiograph and the electro-

encephalograph, it needs no wiring connection between the apparatus and the body. Then, the the telemeter is now widely used in the

fieds of sports medicine, labor medical science and basic physiological studies. ~ Mitsubishi has recently developed type PT-270 medical

telemeter as a revised model of type PT 220 A, their principal improved points and performance being described herein.
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Block diagram of PT-270 medical telemeter.
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ETH 5,

AN FIZEAR A48 BRAL, ZEER 15kH1V
BETHZ, ZHEHKOD L L TAER (2 Tns) BhHiltiESss
BOBO1ED Y, WA T 40.68 MIz ©, REH HE%
18 7057 bEDTREEAS L 100m o ihfi-v, 15 4V/m OEFRH
ERBEoNd LoPEIhTHE,

3.2.4 BED

ZEBEIEHE 1R, BEw 1B, REEMEs 4By, Hmlss
1B L URERIRRL b4 2 a-fenzodro HREEH Lk, %
fB#o> IC (b3t 100 96T b %, {ReFofiif s L fenE L%
Fho T\ s, BHFERAREASHIESR ©, FBREEHE 51.38 M
Hze ©» 3, APHEEHMIBEE PR 10.7 MHz, Hrigigs 60
kHz ©% 5, [ABICHE L CREBRELRII0dB EEa 42 ¢ &%
TE o REMN CEARER) DESsEE s 35 dB LLE#i#z
TEHEEOFEAT LA @&, 10dBw) LITFch 2,

3.2.5 2fZmBE

BB D ZER A, BRE aFAIu-2 B - 72 Auz 88
AHRIC L >TwE, MR IEEZIFRE Az B B X CEE—F
DRABE % TR T 2 BEZE 2L FAI0-2 R EEE - rs T3
bOT, CORFBEEFHEST S C LiC X » THIBBRECERE
R L e EEEEAEB LN, L diet: BB aiFc
Hb. BHEINLBESHER, HBORERHRL 0ERIAS TS
Zed IC b3 OP 703 A LEAHMEE N 5., HIHRERR
&, 2Vep/DET5 % TH B,

3.2.6 U 75y e

HHT 2 5-JLo-4 KRBENECLHN, %F 29 2502 24
v, PUIC—FEER HZ&EL2E LTS 999508 DJF
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e

B

WD 4F CHEEER N, BEEBORERIE fox A+4f/
fo) EHoTLES,

LZ# o THR 5LA4-2 DL 5 ICHSEBZESL, %fDﬁﬂzLﬂ’)J
FEAT DI O RO 4f D oY 2508 KAH, F-a2 KERET
ZEXMEEE R E S L0C, [MELOFECHNES» LD
i B&}%frﬂﬁbﬁﬁh Xabh

wWiEe LT, &% ?ﬁ‘ﬂura & ICHHEE S (HREL
FEIED L B—1ERE, 54 kHz) EIFLTESE L TH L,

FEEBRHATL L 5, F-2FpiL DIERIK 99 2592 T
HHT 2D DFEA Foa0 ZBIIL, ETOHNE F-aF+3u IC
M2 XT3 5% e 5, Thbb, HARBESLHEEES

LEE— r3wr KEEHEIND b, BER, BIUBELRD ov
Swa DFGBEHK Ferll & D Vil&'[ﬂ-*f%%’) BEEFHT 5, [N
IR Fe20 OEFHRANE, 5 F-2F 30 OHEE JLFAIIL
-2 D A=A FEEE LTHL, ;ﬁﬁewwx G IRk iE A 2ot & &
T 99 2502 BEEEELTRS,

4, EFERF UL x—4 PT-270 o0 E=EHHE

4.1 REH
R W0V (FETH)
THHE 9 90 mA
e ) 15 xV/m (100 m i C)
LGS EM . 4068 MHz (kdk)

HHmRs Mg CH-1 2.3kHz

CH-2 39kHz

0~d0°C

(—10~~+4-50°C cili{Ea] L)

150 (H) x 90 (W) x 45 (D) mm (FiliE i)
# 600 g (it

i P2

AC 100V 50~60TI1z
DC 12V (A
L 10dB (V)

" Transmitter.

4.1 ik

TEEBEHEH FU—s Bl PT-270 « /Nbk « 2 - FTE

Z2REBEK 40.68 MHz (ki)

P 10.7 MHz

[CECWEN S WER s A

<+ 260(H) % 405(W) x 350 (D)mm
TR #7110 kg

4.3 pIEMIES

= 4.1 pnERIEREERS

Standard of preamplifiers.

N H
. LR B Mmfﬁlﬂgnﬂ@@rﬁf % GSR
. . x 2mV 200 nV 1TmV imV 200mV 100 mV
g WA D ppy | P-P) | (P-P) | (P-P) | (P-P) | (P-P)
x IMOX2 | 1MO%2 | 1MOx2 | 1MOX2! 10k | 50k0

B K 60dB LLE60dB LLE60dB BLESdB Bk

54dB ¢0dB 60dB &0 dB 12dB 20dB

(460(113 Sodn 52&113 (566dB (%ZdB) (Zam

[ s 4 14s 0.3s 0.03s 14s 2.0s 2.0s

e | 10Hz g 100Hz | 100HZ Lop -
TR v b H_L 60 Hz ELk Bk Bk 10Hz Bl E10Hz Bl |
A R 3 Wav | 0py | 204V | 204V

(P-P) (P—P) (P-P) (P-P)

@ Om o B 1 mV 200 uV 500 v 500 pV § 200mV | 100 mV
E # % (P-P) (P-P) (P-P) (P-P) (P-P) (P-P)

4.2 Z{3EE Receiver.
S

ARG T AR FLA-a OB, HEEAHE LCoEEH -2
PT-270 JprcovCigali L2, RUEDMIRE & O35, IsE, i
SR P OBBINEEROBRBA EE LBk D, TLEH 5L
A-z ChHATE 5, '

¥ 7o, BRERBWRLY

Rk - IMaE - AEET oo TIS 4k & ORI
WHLTR, 50 uar-1 EREBE), REEHE EORcET }E
CLTWw3ER, Fui-z TGEHL T3 AMKOfIHZEIT 5 &
HEHTH Y, TORBZOMED RN RGBT TH 5,
Lichio T 5Li-2 KB ZREERD o TLhERELELL,

PN N
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[rr—

LT

Vilri+z) =Vi;+ ‘(ﬁ;rrjl (Vi, g4y = Vi, 3) + 8 eeeeerenenes (3.22)

CoORFD 5 I j=brir]+1

(re-1—7;)

Vi (o 20 = Vi-n, g-n +=——~

(Vi g+n—V-n,5) +&

coORPO F i j=[f—(_j,fr~‘1}+1

X B.20) WPHBWT, Tien, 7y 7Tl BTBOIFD 2=2, 2=2;, 2
=241 CORTFO 7 BEOETH D, Vi Vis Vieni+n Vigrn
Vi, s REOIED (Zy rgan)s @ 71)s (Zitn 7641)s (B 7G+1)»
(za+n, 73) % DB potential #FhJ, parameter [FRD LI
hicE 3,

Ve=50, 80 (keV)
V=10, 335 (keV)

HFEE s 1

r5=50, 100 (mm) <3,

3.2.2 Flow chart

SEIC T 53 program @ flow chart #[X] 3. 3 IK/RT,

/¢ LT, starting radius, injection energy, accelerating potential
% A5a-2 & LT, beam trajectory %#RbD B LA TE D, Ei,
X bic, Dp #HWT, —2D -3 #VEBHT & 1K X b, starting
gradient % fsx-2 & LT, BFMEZRD L C LB TE S,

3.2.3 BRBIUVEZ

SET B

!
SET B=SQRTF(E(K)/FIN)]

5 SET R{I+1,L}

SET A=ph
i

i

i
H

;

X

{13 }A

E=
}

L NO

, N0
St K 3K41 @
TNO

B 3.3 #FEki TS0 Flow chart ()

Flow chart of charged particle trajectory
calculation for accelration tube.

Write

result Z‘

—

-

HRETFOMRMEE X UFZ0HAAR — T, A& rif- 5
50keV, 80keV o 20, ¥ X URIINEEE EEMWELZChE
Bifod 5) 4156 MeV, 5MeV o 2HOBE I T B IHEMTO
PEOBIE 2B OMORMEE L bic, M3.41R L7, TD%
g B AS 1aLE- REEE Y, O Lok 1B
BIWb DL RT3,

(1) ERR Q1) cRkodfl e ofig vl FHEORKEEICE
W, IBR2~3%hE hoTnD, C DM E—EEESE
BToH e BB DT, 2M - NETOTHHERKER, L0
HEhDL, auFs SOBNBEEOHERX (LD 2HEEZ-LLE
S>THWEZ LETEZS DRV,

(2) IIEERIC 2RO K E ARERT U6 1T 3T R
BT, BRO 1.9 HFOBMOIERICHEE IS, TD
B, AHFED t-s OFFIR, K& X1k Einzel Lens i & o CTHEk
BREX (PINBEYIVHR) LT eHBHETHD, ARERE
RECHE NEEEIC L) &, KT DT LICyERT 2568
BdH 5,

(3) FH 5-2 oFFMARST CRBEICT L TR, EEOES
DEBL P enBELHTETE), ZORBHURPERTHD,

3. 3 Einzel Lens 0§

3.3.1 E9=R

IEE oSS L ERBIC LT 3.20) kX b Ebik K (B.21),
(3.22), (3.23) BnHAw3ENXTHB, w5 parameter [FTKD
LEHTHD,

V=50, 60, 70, 80 (keV)

Vi T injection energy T35,
V=20, 30, 40, 50 (keV)

Vr ZHERO potential ©$ 3,
rg=2, 3, 5, 7, 9 (mm)

rs HFETH S,

Ve, Vi, 7s DBOBEDILDWT, 17§ AV, 4x4x5
@ einzel lens K OWTTHh, 8case ® geometry @ einzel lens
CowT, CheREUEIETARS,

3. 3.2 Flow chart

=% program ¢ Flow chart #® 3. 5 KRT, €D X 5L T
starting radius, injection energy, accelerating potential % A53-—2
L U7z, beam trajectory %#:R¥H2 T ¢HRCE 3, ¥, T bIC,
Dp #FT—2D -3 ZEd T &ick b, starting gradient % A

0.0
W10

1

S

\
)
Electrode
{Electrode - 2

T gy
H / //,/ / /\— /111
| 7 1
e T
o E
AR @0 kb 1, 2, 3, 4 & 4E)
@ HWRA=125mm AHEE=80kV  MEFEE=1.5MeV
@ AMHBE=50kV  WMEKEE=1.5MeV
@ AHBE=80LY  MHEKTE=1.5MeV
[©) AHBE=50kYV  W@EHKBE=15MeV

3.4 A DR O AR IE
Charged particle trajectories in the . injection
region of acceleration tube.

INETE CESOR) # X U8 Einzel JRBGR Lens PiC s 2 A3 X CHERITFIUE (1D - Bk - xly 717



54-5 & LT, HTWEY KD S C 2T s, EEEEOKE S, BEAOKEXIC L > THHA S, B8

3.3.3 HRELUEE LT BRI NG, BRAOEELMIETR, 20fEo
3. 6 KEMEEO—FlIcK L, BESFRE & dIK, 240 BNOIZENICEZ DD EEL LIS,
F7 B A coTER TS 2R L, PRIEMERS S Tie, B (3) T -t & LAY LAWERFOWBETcH I, <
Qo EIRE & N7 RTTERL T, INERGR T, SRR X h B NoEOZRMECD, WEOEEEE & > T, EOR/NERSR
BT B3 3, CO v OEMEMTHEEEL D, MPERLDIERCOE
WHVEAFRIEREEIC K Y K& BA 55 BHRETH 5, ML, HREACTOBATELDOLTH B,
EIFMER %, WAKEET I, PARECS-TAEETH bhbhid, BUE1ACTE (5KH3) D zihie 0T HEE—IGHK
%73, o Einzel Lens OEAICH, #HBRICEALFAME A E 2 AL E L, COBEOPHERETEFLE Y Kbz, F3.9, ¥
PBERD b, HEE, HEAMEHOBREEBEL LA R EC I XURE 3. 10 kRt
BRELz, HERBEHE F W, PRIEROER-CEMEL, ¥k, PREREE
(1) HHEENN, WERTHED, BUFEHBCET 3 2 jlic e BICRTCEL, ARRENTEEK X - THEMEL %,
XTBCS5 (AN ErD, 2 OTEE KDL L CThoT, & (4) ChboEOAER, FRETHIACLCHBELTWS, #

M Eg 2RTHE AR 3. 7, K 3.8 IKiRT,
(2) M bmWEHNTOHBEONMNE rOKEX) ¢, zifien
THEHONBENIEVREE- TR C e bbb, ChidEr, B

= ﬁ\
\
J

|
I ]
pm S N
VAR N ang | !
/ ‘{‘/{z; Tt | 130132 g

]
;
IR
i
21 41 61 8L 101 121 141 2611725181 201 221~241 261 281

]
s

0.000110--
0.003785 ~
0. 010858~
0.031783—
0. 100013~

.
~ 0
[y
N
)
wr
=

BEoOB=rn+h4{ 30¢ mm

S/Eg ®{7\%~IJ‘—J?~)P—‘\‘—'—'=50 keV ©{}\§112‘wb=\‘—‘—-=50kev

e R R E E=—50keV R R E=—40keV
Adi B © ¥ fE==9 mm A B O ¥ =9 mm

LEY ) , 3.6 Einzel Lens JOFFERITHLE

3 b . . . - .
l {;%IJA %\1;‘,1'1_ o l ENESE 7575 Two examples of charged particle trajectories in Einzel Lens.

' | (Ve =BV

<17t YES ) . Ve )em— Atk
{ NO .33

) . te- 40w
T<71 YES - ~0,089 radian ‘ |
0] —0.061 radian '

|
ET K31 20¢  0gum 204
mm— |

i

~0.039 radian

0,014 radian

40

:

60

50

]
L1 5o >0

=0
— 1
T3 <03
[ f.kﬂw. =0
CR32J—1.0 3.7 Einzel Lens ic X 2B FE (1)
Charged particle trajectories from Einzel Lens (1).

<0
. I—1

i

: 1 -
Lot | [Bor(k) rim)
Tl .

IYES
- (1<200)—SET a38
NO

TNO- -

es [

f
1 1 1
= ~0.0809 radian [B— -15mm
? /»0,0:78 radian =
- 0.037 radian
' L3L+1 0.0207 radion -3
. = 'ES i 2
v_-_ Y r - 1
o YES et et (0018 jedizo N
60 70 80

3.5 fERTFHEsEo flow chart

Flow chart of charged particle trajectory 3.8 Einzel Lens & & A& TG (2)
calculation for Einzel Lens. Charged particle trajectories from Einzel Lens (2)
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§ 030 ;S:A,rm\gé D384
5 0.20 10.4¢ {ys':zsdm( T N
Lok 033 [0
43057 jos
5105 (0625075
0.5~
£‘~1\\
0 ; ; ) : : @N?*‘Fﬂ~r—_ : ;
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
3.9 Einzel Lens fABEM0BERAFE (1)
Potential dependency of focal point of Einzel Lens (1).
1.0+
/ )
R
0.5 Y
B 3
[ SN
0 1 : ! . ) e ; ; ;
o 0.1 0.2 03 04 05 06 07 0.8 09 1.0
3.10 Einzel Lens £ ABRmt0 HER A (2)
Potential dependency of focal point of Einzel Lens (2)
WO EHESRO BN LB A H OF LD I =, Lk o THEA
MIC O A EAEHE R T L LThn, Lo T2 <, 73

TR

PMETTR o iR, BEIPRIC X 2 vod RIS 5,

(5) HEMEMHEERIAKRZWRERE L, ¢ CHEERD
RKEXILE > TERAEND,

(6) W51, £EMILOERREELVEENI v, DDA,
T et OB, BHEFLICHNT, pEnT & BPELLD
BT EHETH S,

HZHEOTEHRIC 1) 2 HEARERER R T, Einzel Lens otk
Tt B c e, COFEHEDOITRATLETH L BEET
EENR, BROEIEE Asi-2 & L HEMIDbILE, Be L
FEEhTHH A,

Lt T v

TTCHNREEHER, »pRYBUBICT R oA bDTH B3, FR
P IUBETFECHELT, HETH, EELZEREH>TRIDOT,
MHICE LB TAETET e e L. CTTR, FRO—FIL2R
RTHRCE, BEOREIBLNTHY, FREREZLEL LT
wh, BADNEBEHIL, I2S8BESNEBHATC2Ck-
T, XbIcE OAEEAMEEZ BN LEL TS, THK L
T, TOMEBRORE -2 OMIAR 20D TH B,

HbOic, TOEECHk-TE, BOWOBHBeDEERES
THN B R ET Lk, TTTC, ELRBOBEETIRECT
HHET,

& ®F X W

(2) J. W.Lotus, et al : Proc. 31d Sym. Electron Beam Tech.,
March. 76 (1961).
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Solid State Type Voltage Regulating Relays for Transformer Control

Kbbe Works

Tadashi MATSUMOTO - Hiroaki INAGAKI

Description is made on two kinds of solid state regulating relays—an integrating type and an instantaneous type—for use in voltage

regulation of electric power systems and distribution systems. New voltage regulating relays are all provided with silicon transisors of

high performance so as to be built compact. Integrating type voltage regulating relays are particularly possessed of abnormally undervol-

tage lock relays and forced reset relays (with timers) contained inside.

This reduces a space for panel and simplifies connection of

switchboard as a great merit in operation. In addition, these relays can be used for a line voltage drop compensation system or a

program control system or combination of these two systems.

L 2 58 &

ENFHOUFIIIG ~ %l > LI L TH D, 2D DTE NTekH
TREREE 77 - THHEMERIC P 0 3 BEELTREE LA v,

X RO LENRHOMUB LI, Thbb—RRHEL =
M, “RFBHE L Sk B E L USRI RR cEENE
REFRbRTE, LR OBEFEICBIEERE 2,7 FlHsEe
BEEETEE 2T Ch LT, IEEARR 2.7 i
D & BRI OB 2 2 BEML & F » T h b DEERR
L OHBCBRHIHET 25K hoTw3,

AL CH o ABDETERBCLELBERERER COWT, £
P L BAREERSET Ui BT o ML TE TR S S 1y
—A DTN T B,

2. EERZERBERESHR

BEFER I, KPIL TR 257 GH#Es LRT, LRA 4 &
MELCTLR $IEg) &, HUWEERESE (VR) 552, fiEmx:
ELTHT VA P o RS X UERERIK, ¥ 2BEr—kic
BWE VA RTFOIERORERCHAEN w5, LR 0EEH
BEER2. 1 3LU% 2. 200 ©b b, IVR OFERFEIEL
— AR ICERIED £10 % BETH 5,

2.1 WERAENE 2.7 RS TREEEE

Standard voltages of load ratio control transformer for

distribution.
— L SwEwmE | @ omom | SEREEL
% % % %
107.5 &7k 105 115 25 Ficlt 15 2 BT

o AWRE [JEC-158(1963)] @ 1/1.1 3t s L% 3554,

R 2.2 FEAREAR 2.7 UL ESREHERRE

Standard voltage of load ratio control transformer for

transmission.
o —
. s . # . T . Ei E/u . M | S
1 X %
N0 74k 105 10 110 20
L L ¥ k344 2 BUF
220KV 71 110 | 154KV %13 105 105 15

W AHEE [JEC-158(1963)] @ 11,0 Rkt L% % R,

720 % FFRYER

X 2.1 LAA-4-D J% #k & %
Type LAA-4-D voltage regulating relay.

=75 T b OIEERERR O B LI E R IC RO B XA S 5,
RSO WVERE B LT,

(1) THOBEERBMER L v 2 Hik,

(2) FRESBEEFSRERT v 2 Hdk.
T, HEOFrLHELT,

(1) Jodss HEHE,

(2) REEEMTHRIE (LDC) HiEH=,

(3) Jodss il & LDC i & # # &b 2,

Lhd,

KX TH, TONOHERKEKICOWTHIOR~EC L T3,

3. BEFAZMER

3.1 LAA-4-D i MEBEREHRES
o RN ER OB — e B.1) tkba 3
KR H LT3 0% “BofB” ¢HLTW3,

ViR K=% #
e=HERT L Y ofFz%

=1
L7ci» THREB~ D ANMER K THhES 515 ¥, MERO
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“eant?

%EW@“'

Ry, Ry, TEBEBEERHY 94
Co,Cix BFIREER 2> 7> ¥
o Oy 7 BEEERHAY 7 L
Vi, Ve fli9@ A -x
Ly, Ly $MERRS >~ 7

So Oy 7L —

?@T@%@?@?ﬁ

totriieges

IEHIERINY:

@é}é Jgé éf%@
!
l, ; BFEE (ER
l S:i__ —(L[L FUF (L) @IS 5
T wo A TR LI
; A 4 y T ® l{; L — "'-—l"“g o] B e errymmEmE 5
e ———
H —
ORI P i [J ) i“‘@/ﬁﬁ ]f Fﬁ’
O 05 MZL—_%-_*_—'J %D/ij- T ’er/l l l}
Eal!

3.1 LAA-4-D Jplisspiesi

# 3.1 LAAA-D B # % 8 B =
List of standard type LAA—4 D relay.

o i M| M o B | gy | BRVA
o ﬁmEmﬁ&Qﬁﬁﬁﬁ?E7ﬁ%” A A
Ho |V % AC(Y) | VA | VA |
o 110
R 2T L ICE
LAA PP g 10— (ki) 3 | 4 |DDs
(0‘5 Z) ) 90~130
72 7)(05% S x iy
60 RS (s0g iy
() 1 A 3% - ]
GE) 1. NLH (R) M, T (L) Bk b F—

2. AT wrT AETRE
3. MM 12.8kg
4. Zy TORBORr ., MR 2B THE

EWEREE < 2 b, BOhic A JHRz2EA5/ € & 4 i B RIRERTGE <
b, ChEWMETHEAFERECHL, HESF~OANETLED
FEEAKEGNERL, HoPEE P TNEEL, Z0BE
PEE T < EWEES EMT C L iIch D, EHENMAEERER TR

ST EXRTHEL R D,

Lt CHFS WEEMSHEER L LCHSEE W s il L TR &
B, TORUHLL, LAA-4-D B TRy B ESsstE s %
FARTET LD TT T IKHENT 5,

% 3.1 c LAA-4-D BiEROBRERRT, LAA-4-D Tk
BHRONEATE 2. 1 ic, % piEiR 3. 1oy, M2.1
DEED b A5 X5 KHFEROBFICLE RS T XTI
HLTED, REcIEEREERO 207 %, 2O TR EFHIE X
U TR ORERIEERO 4170 %, ZO T LFRlE XU TR
OEWERFESEA D 41t 2B L T %, 72 COWERITHIL
BCHb7kd, NEZDCRZOBMERESTHO 2B, BHEFE
TR 4-20% 5 %, FERORFOBEREA—R L THHT 3
ESCEEL T, ABCO 1-2 RBUMRBOHEZROTH

WL R (SRR - K - R

Internal connection of type LAA~4~D relay.

MO EHEMICHS T 2H2 R T2 XA -Tnd, £ LTH
B AR R T W B EROR 507 2280TL, T ofEE#R2
HAJ8E s % B U v 2 [ v T I d

3.1.1 LAA4D ¥ %%%EM’EEH%

C ORISR E B 3. 1 kipE F 3 L IcRTH R
3.1k WEWrEEIT 2,

(1) A7 b5u2

PT ZWHITEG AN tsoa Tr kiBAING, Ty i EIEHEERE

HOER O au3 BHTE D, 2 oRGEHPRE, 100~1155V <05V
2FwT KRS 5 T EATEETH D, Tr ik am & LTIK
L EEE a1 FH D, DR o BEEFERK, Z®an &
FRREBE 0wy AR TR 2,

(2) HeFial

AT pSuz OTRENC BEAEK ORI ERT, R-Chbxi
ZIEMEBICEIA XD, COMBOESE B, ki
FHEIN D LS AER TR I TS,

(3) Jywd (Ll

CD Iy AKER 3. 2 CFRTE S KA TH Y PT ZKERE
oL, ® 3.3 0k AaREE L TCw5, K ZD
LR L AR EERRE A14-F Tho TEOREME K 3. 4 IR
A ALTEY, RECHL TRERAViEoboRFERHLTY
3, hBETO INwT BHBOATSHAOBERRERO LS Lh .

(a) E<E, or%x (AT od RBFEROBE)

ZD cANEE E Bl xh L=0 L% 2,
LhoT,
Ey=E;—E,
=E; « Ryf (Ry+Ry) worevermrereaceemnnns (3.2)
el E, 2 Yoy HNEE
E, : d¥iFo b Fiexd 2B
721
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+
R;D !
o
m}‘“‘? i S
ZD.A | 1
P — .
3.2 HHERZERN Jy.T [l
Detecting circuit for voltage deviation.
E,: c#TobMTICHT 25
Ry Ry : . B
E; : ANWERE
E, : WFHE 4141 OFEE
EhD,

(b) E>E, ok & (HIGT od RBIROBE
ANBER, ZD ofILEER#E L T 5 O CHi L BfHh 5.
L7 -7,

Ey=E,—E,

:{—Ei’Ra/(R2+R3)}+Ez .................. (3_3)
EEDCNEEFRTNWERS. 30T ¥ % 5225 TE B
nEX G.2) BLUK 3.3) HEEERIHAOEETH 525, #BE
EmHACE, BT ek sz, d% srfza it hiF o
NEgRDEFHICES,

(a) E<E, ot & (WIHT o-d O 54)

E,=E,—E,
=Ry s Eif (RyF Rg) woreverrermrnonneroniinnn. (3. 4)
(b) E>E, o&¥ (HART c-d MRiRo5E
Ey=E,~E,
={E;+ Ryf(Ro+ Ry)}—E, rervrerersvrnvennnns (3.5)

Bk, 3.3 B oW 7T o-d BER O 8E& o A 515 H B
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Output characteristic of voltage deviation detecting.
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Characteristic of
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Flicker input characteristic.

[e8)

® 3.8 LAA~4“D )Txffﬂi"“’%%?ﬁﬁﬂvfﬁf (Fet)
Integral characteristics of type LAA~4-D relay
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External connection of type LAA-4-D relay (for line drop compensator control).
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3.10 LAA-D Bt BN MHEH Gods s
External connection of type LAA-4-D relay (for program control).
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Standard characteristics of type LAA-4D relay.
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Standard characteristics of type TVJ-3-D relay.
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Comparison of new and old type voltage regulating relays.
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High Power High Speed Switching Thyristors

Kitaitami Works

Shigeru FUNAKAWA - Hiroshi GAMOU - Kozo YAMAGAMI

With the more and more increasing requirements of the performance of high power thyristors to higher voltage and higher current,

thyristors have rapidly developed a much wider field of application.

High blocking voltages and large current ratings are not the only

requisites as the performance of thyristors, but high switching speeds are essential just as well. The fact is well proved by inverters and

DC choppers as principal applications.

Now Mitsubishi is in a position to produce in quantities high speed switching thyristors with average forward current of 400 A, block-

ing voltage of 1,300 V and turn-off time of 30 s, and also thyristors of 150 A-400 A and 15 us. This article describes problems posed in

the design of these elements and their characteristic ratings.
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Voltage and current waveforms and excess charge
distributions during turn-off.

E‘M Ipe= e =10ma
100}~
o0~
- e
70+ b-te=
o
< 50
= aop
¥ ok
~
I
J CRZ30AW
<«
Ti=125C
101~ T;=050A
Va =50V
dy/de=20V/us
¥, =600V
1 i LI A O 1 1
0.2 0.30.405060.8 1.0 2.0 3.0

ta (us)
2.2 PeNpEfoHTRRHE 4, & a—ud o BREIOBER (&880
Turn-off time vs. storage time of PeNg junction,
(Gold diffused samples).
QrE=0)=Tp@=0)]Kyp »=orrrrrrererrerrieiaiens (2.2)
EBbbENE, T Ipt=0) T a—uAD HAOIEEH O K &
TTH B, T Qup(t=0) ik, MEEFHEC L > CHbT 20T,
IEH#] ¢ 1B B MREWER Qvs @) 13
QNB(t)zQNB(tzo)e‘i‘— .............................. 2.3
LDHobEb, CZICTE NeJBICBT 2 510814 TH B, »
o1 5 RFPEEKE R Fo0 K LEARD OB EH & Qxs
(ton) 1, REFEDL In 255N 5 & EOHEMRCTH B0
Qup(ton) =Ig/Kyp -wowevererverssrenimsneenvenns 2.4

KEIEGE 210505 FH 1922 « fl « 34 - -

LB bb¥b, Qya®) 2 Qnaltn) X /&L ANKE HFFEA
A7 B RBEDT L, * sty K EF 5 L2 2)~(2.4)
bty ik . "

In/KypzQupt=0)e 1= (Ip[Kap)e 7 eererrnes (2.5

Thbb,

Iy
ty=r ln<f1;> .................................... (2.6)

ORFEAD LD BND, AL, CTlk dVidt ik 3 FERR
HEINTW 5, EROEFILCDONT, 5312816 & a—uid HEHOH
FEYO—FEE 2. 21K LHT . T TT312a16 g N @b
VERK L7z d1A—F oBINE . TH bbb Licdd, TD L 3 51031
s ERHIEHRCD 2B CH B, CoOBKEbRE LS, #-uAD
W, 24D 0ACHPIChR > T 510816 & ELVIBIFRICS
BT EHDbRB,

ko ko, a-uio BRE 510216 KECBIRLTED, 2
—A7 B OB AETRE L 2BICE, 51oa16 ZELLAThE
Bbhv, LAL 517316 HBEICE Advid, FTOMORHE,
e b A HTRE & AIHEERTHECFE L AVEELH L 50T,
S12a16 IFEEHE L 5 Vi EElfl s hiad s b v,

2.1.2 S47%4s0flf

—RE RN D 510816 BHIEF 25 & LT,

(1) EilAs Hplk 2 45T 5 JumEe©®

(2) &, %, #% BEEPLLASIEQLBFETEHEAT SN
f'i-:.”)

(3) 7, BHEGOHuEY I3 5 HE®
SR ohTesY, thth, HlHlosss, MRl METE
~OFIGHE, BoNie 510816 DEENE, ORI & 2 BTHE
~OFHBOREE, 5175106 OEBEEEFE, vy 7 BRI 2 Y
CBLTERE:RD > T 5,

BIEENA 11928 D 512816 OFEIICHLBEHEZCHRLb L D
DEEHRIET 2 HETH B, £VNF vyo0 BT, HEhRo’RE
HUIC 70108 BLU (- 00 1204~ Hii 2 3 5, BEA
FEEhLE LTRZLSCHEE D 2T b, & bR
LT, METTENME-cEREA L, BMICKER 5103
16 BB, FHLTHEZETFTE €5 28hwy, LwnifE
b oTEY, BIEE Tz O 510214 HIEBARME & LT
IhicifttEr d - T b,

512846 SR L FHFAOBIRICD Y, Licdt>T512
a1t DHHELOBERHIET 2 C itk s CHaDIE, LT
YYIu HADEETOBA L 2 O OHEE, —icikdhits 2
DINEGA T AD LINERE B R R LR E T
finbh s, vYoudzn— FA~DEOIEE D, BED (T- B
3w Potdia R OIE L BRA Y, IKETE T ¥ b Tkt
B O XL WBABFT ORECTAbh, Thss vy HORZ
LA LT, EGHEDR £\ E DD TEE L e BB T iEk
T3, L ciiabhTty Y, £OBESRBARET O
Bogg L, ENABBHETCERT HEE LHEc L > T2 1D
ENHHE R D 5T B, % LT C OIBGHE & SEHGRE 1S <
DEHEARTERE f54-2 & LREOMTH b, T OEREARE
Rk VEECD 5, bhvbiid oyou HiICE T 5 &5 FOEHEC
FEMCUEL, BENHCEETIRTRMHAL, £OFERER
B% 2 DD TIEMRICERMEL CHET 2302 Mz 5 € & Il
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CR250AW 1,600

100+

PBF

80+
g 70- -~
~ -
< goj- I

& 50 "

N &
N @
1 i
»  30F =

201}

10}

0 1 2 3

FEWEM L (us)

B 2.3 510214 &HIEERE, HEERETOBR G
Blocking voltage, forward voltage drop vs. life time.
(storage time)

L7co BREREN 1oi-2 B Y192z o ofiiick - ThkEh
b DTH5B,

2.1.3 fhofHilch A3 ELHEES

bhbREBECELZIRT sk -T, EhoTHEML
312316 & a-vA> Wil % liHI3 % C L 23vgEch o e % R
HMU7%. U LK 512216 DD 122 O BT L]
BVEEE S e b O CHREBEEEE A D, 510214 DIEREATE
BT v ¥ - TEE OIS BE L END, 5128146 DD
KEoThebANIBERFOFDL 52D THE, (1)IFHED
EF, (HIEEERTOMK, (3)dide [HEOIET, (4)4- &
MEREEOHK, CHLOoD5BHd o L bTEE Y OE(1) 2(2)
THD, 2.3, &% LAE CR20AW L)% 51214
v, BEEIRE Ty=125°C 1 BTHE (b LR %~ LS
&) &, HEEMT Ve B LU a—uio Bl L, OBFEL LdT—
Plchd, COPCHALNEESIC, vYiy FOLDIBEZRIML T
Wk, S (T;=125°C) Ikl 3  WERSAMHmL T
MREAET U, ¥ Z2BGEERT b ScRT 2EMREH 2,

COEWPEICST 5 a—vio WO &, S NEHROH N, I
BIEHTOMAOHERIRTOMECL>TEE2 4D TH B, &
FHNEHROOMINOIEEICDWTR, S12216 O X i
MEFA OB, ERREA S BT 5 REFROMIMER 2D 2 b
DrELLNTwSE, ZLThNEREINOEEE, voy Ne B
DOHEHFREEERELAY, Fob NERMEINOEEEREE b
KELADZBEEE D o T b EFEEN v PO FF— i
MBE LS L nh, HEEERLECARS Y, vYau O HERAD
BEHEICHEALT, AvFan- BEPEdbbh, SHRIKE-THHE
EDETRIbNE L 5CAR DS,

DFRIHAREM T ORI ZBEEC BT 2EADROHE D &, #%
Jg e wrh N e PREICST 2FEEHTOMRC L -THELD D
DTHY, WL (ol Wik -2 i< L=y/D-7; D g
PNBERD) OWRIC Y - TRMICHRT 2HE b > T3, T4
bHEMEZ Bl e T 3R FOHGH, FH\v3 vyoy OLEHE
(TFH, ZOWREBCEEIHLT 510216 2 FFTh bh
BFAHINET, £ NoBOER S 5T FTE0EHTELDT,
IEBEMFOEN, a-uir BEOEKEF2EBLCLRASTD
Z,

730

2,2007
2,000+
1,800+
1,600
=
~ 1,400
Jwal
2
- 1,200+
=
CRI50A
Looo X {te530ps)
W (30 ps < e B0 s )
200+ e
Ti=1257 X
b HEEIOmA 'S
600

15720 30 40 50 60 70 80 90100 110120 130
EEEEE (C)

2.4 SHkESRETOMERE OB SRR ()

Blocking voltage of gold diffused thyristors vs. junction

temperature,

Lo LSHEY A e T 3 ZF08aa, M7 % vy O
PLEE <, A2 BV EL T3 RERD L enic, PROSTIHL
THh O NEROMIEKREL, FXEBEERTOHENMbKRELAD,
2017 B RS T C L REIEE A 5. Ladi-CHEIRE &
HER CHEV a-uAT B % b D Yruna OGN ORREH &
E b TEME 512816 OHIEEN A S > TR LOTAAE 22 5
b TH B, bbb RERVERRN *Th, REEHELR
W3 cercii,

TEEREN fuh-av)-4 L LTHEEZLTHEIONS L, X
-7 (8-u77 [ 15 ps~30 ps) - 1,300 V I (T;=125°C),
Yo% (2e-uA7 B 15 ps BUF) ¢ 800V Bk (T;=125°C) o
FEHEIN TV S, T b IRBAEREALIC D 2 &R &
{oR=-2 Fl 41022 Lok TcE ks, FLTEHR XHIKE
THIECEtsE4F L, Ed\= a-uvto WH#E b0 yryza o908,
BAED 41928 DR LB ED, ELOTHEETHELELDL
N3, LALEERES a—vit7 BEOMCBE LT, ThiEESH
BERELTIE - OHBCEATRAEI DECREZHLID C
LB ORI X 22 il b BB ICHEETE S,

2. 4 RIS OBCEEC s1oa1s FHEHILZ L EHLND
BEWEER b WER—ED & ¥ DILEEOCBRE LT EEHRMH
THB, §1, $21F 504> IR 15~30 ps, #3 (% 30~50 us Db
TH b, #4 ICHEERTHE CR 20 AX O HFTHL, D
Bilin b, BEEEEE A 100°C THiE £ 1 1k 1,900V, #3 jE 2,000V,
PEEWIEEA 110°C ThiE $1@ L700V, £2 13 1,800V 03T
CLTHATREL RS T e Bbn D,

coBE, IHEERTR22Y KEL &Y, F o ohleBEaifiEi
HERBZDOC, B dn- HHETREZOBHRERNIFE LI
b onivy, BRARKCHELTE Yo - TEERELT
B LD THERHEODLI DL RD, XLICE
R % X % 2T 2 BRE, didt REOETE 2-0ty KD 21w
Fo5 BROMKTH L, bl dzn-THHEERELTEC EIC
Lo TRffEEIhACBEEchd Y, CoHrb b ERARICEHIR
Kb ricks,

2.2 dijdHm

Y128 DFEEARIEE, F-t EHIC X 2 WO EH 2EE &,
FRICDOSEFHLO AR Y OERIC X o TiTAbIL S, Bk
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i

BHfoN kY dijdt 3R E L, YOBEIRS BN E WHEICHE,
COWHOBARWBENRMAL, s-viv BESHAT 2L LS

TN, FOFBEMRSIL LA VBER LAY T2 8D,

ZODETCRFREIND difdt ORRFYERED LI TRE, T
o difdt [HERFET OHRAENC LI - T b2 b DTcH 50, ¥
—~ EWIC X 2R OREFIH AV A L, FhicDD EFEHEE O
EHED) DRRAETREEREWERZ D > TRE EELTI,
L LEWE 1ui-2 B 1122 KT, 12216 B4 &
NEEFEHRRER Y I 2B EARD Y, Tk Ne GREFA

THRL FDO—HHBEEHL, ZOHOH P EOENES T hoTn

LEACE, TOEADLPBMICL bRTHLIEHE LT ASHE
MAD DAY, dijdBRIETOBERZSTSXTAEHED > T
5, LedosTAruf-2 Y112z CBn Tk, ¥-+ BRI X 2%
MHOBEIFIHA T B K, D 2feFod BRP/PE L, AR
Yo & HERRICESREIC 505 X351, itk X Ui Lo
ERFEDLS CLERBEcH D, ZEKREN 1oi-2 H ¥1uzz i,
WP L EEE, SRR & OFRMMBER LU 512216 O
BEHEDE, toa-TF-F BECOORRPKC X - T, EHEERE
WomEe difdt {BIciit2 2 X 5 @Rt HE o3 L Tw 5,

2.3 dV/df

Avide iz, —RcBIHAABRTEOE Ly ART LKL T
Y1YR2 O Fu—oA-A BIE Voo BMETFTT2HBECTH 525, 2-vi2
RS dV/de iIc X - Cigli% 517 2 0-¢, ERE (ui-2 HFETFIC
BEEEABHcH L, codVidtick b Ju—ot-ABED
BT, 5k a—vio Koz, HEEEIOE $1yaz i
1=C; - Wy wimunaopaat oxEEIITL, 0%
il X > Pe s X U N B2 bR AEA T, dae -2
AOEMEBEMRIRINEI 222 ko TRCEdDTHS, TD
BRI U ERS a—vty KHERERY LI AN THT
it a—vtv 375G chd.codVidt iCrd I—ot-ABED B
it a—ud D WG T 282 o R T 5, Thabb dV/de ik
XT3 viIcH,

(1) FEERFECr%2/hxT3,

(2) REERCE DBREROHEABNREC ViKWl 33,

CEPEZLDbND, HED Yru2a T, BEEAERT, okt
el ZAHES L OBFRb S - ¢, HHE»Z22C LR TEL N,
L7eo CHF X (2)0FEAEHE NS, CORBERK LT
Ng % 7ctd Pe @0 b OBFEROEAMRBC WIC{ T3 H ik
& LTl

(a) FEFoD 512216 EFHF 3,

(b) PpEoORMBEZ LT3,

(c) NgNpPp ESERIC A1z BE D513,
RERTAbILENENERCHE, chbDd b, hokr

2 FIEBERE T oMK, ¥+ SIER oMK, dild [HROETS

D&% 5 FFEC dV/de Fi %A LcE 30l (¢) Th 5,

COWER va-t1zwa BHEG E wbhlTw 3,

3. EEXENAA—-IRAYMVRIOBE

3.1 &HER

ZHEREN 1vhi-2 A 91122 BTRCOESHSERC X -

THIR E N BT E L i o T B, I 4128 Ciie
FEHE LK 120aNE N @) B X - T IR S 2B,

KB NEHE 20wFud B $1922 -« B3I - ik - 10k

(1) Ng BoESHHFE—CFERATH DS,

(2) Ng BoRMimng#s (D EEotlErass<d
%,

(3) BIREEHAFHET LY va—t1zur BB ARSI
HWETsceRncEd,
v SETERCRELNAVEEY b > Tnd, ThbDRR
BREN Aoh-2 B $1922 K& o> C,EBFOE R 5 2 w85
OB ED 5 A K EDLDTHIADDTH D, ThDL, IFEL
BeBR e Ny S LELESA LN 3 L5 ARE Ne
BOWBANEE-CH B obic, BFEO dijlde [HROE D& H5D

,E EE ) OEn dildt THE B LB TELFATDL
5 HMEAARFR C: U A EBIEBE DK T4, dV/de JEEoRT &
WS ISH EREEAER E A 2 BRAREINHTE Y122 CREB LA
Ea bk, 1T Neg BolE L S XERICIERICHER
ML QI cE B DR OB MERRIL, dijdt TRE O ES
IEFEFERE T ORAKRS LA LISV S CH 5, T RRIEIP Tl va
—tIZwz OEMZENERE BHICHRT 2 € 223k, dVide %
T AR T S AES I <k 5 20, THEERET,
[E, dijdt B okt Bt 3 & a { +ak dV/de Fik
BELCERTED, THLOREICEHRT 548 f54-2 DRHE
MELAREFFIEEHCTREL T 3,

3.2 wry—-4F— S

DTN Hry22 LR, KEN 1o8-2H $1022 3 tuz
b WEREA LTS, HEEEC L 2E—EELd v g o T
difde Tt 100 Afus I J: (ST 500 AW-X-Y % 200 Afps Bl 1)
By, dijdt CEBRBREEALERLNAE, Fi 2-uiy BiH
&y kD EEE S, A DB b D E AL ¥ Ok
ERfEbohTns,

3.3 EEmEEe

FTCEER NIRRT DR iz KB THEHAT, £
DR S OB RA LT 3, C OB TRIEEDS
5% FAWABEATEEOD DICHR3 &, 2OETHEICS-
T, BTOHETHY Liedt, BUMMLAWEDERIIT,
FHH X DD TREAMERENE LN, Z ORDEERETER
BHEEENh D, ¥ ABKRO% vr1oL, EEESICX > Ty 2547
WEICE Tk U3 X 5 AREFIC X 35T BETs 5,

4, ZZHEXBHA v i—-FBYVA U 5O

4.1 —fish

ZEKREN 1vh-2 B Truzas) - &, 100A, 150 A, 250 A,
3004, 400 A DEODEFBERELI DAY, BDFOI -4 FH
Kk o<, Wuy-2 (g-uio B<50 ps), Xzy-2 (2~-vAD
F<30ps), Y ou-F (-0 RifHi<1bus) D =00 vy IK4HHH
ENTnB, % vU-2 OREMER, Way—x 1,200V, Xoy-3
1,000V, Y5y.4600V (%7 L FT 500 AY 1 800V) <% b,
R b BEEEESIEER 125°C 5 5, AEiE, CR 100
BW, X, ¥, CR 150 BW, X, Y, CR 250 AW, X, Y i3 22.F %,
CR 300 AW, X, Yi& oru {25 ©H %, 4 FT 500 AW, X,
Y 13 400 A 2,500 V SEREREKRE S $rU2a LR T b 0F
G E RoTED, 2290 KM TT T %, %% CR100
BW, X, Y, CR150BW, X, Y, CR 250 AW, X, Y, CR 300 AW,
X, Y 1% 100 V/us, FT 500 AW, X, Y 13200 V/us & \» 5 B dV/de
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= 4.1

ZEREN 1uh-2 A $1922 B

List of rated characteristics of thyristor for Mitsubishi large power.

RREHE
CR100B CR150B i CR250 A CR300 A FT 500 A
" B ® B | mow@ ;

w X Y W X Y w X Y w X Y w X Y
+ AR E EGEKX VRRM \% 1,200 1,000 600 1,200 1,000 400 1,200 1,000 400 1,200 1,000 400 1,200 1,000 800
& A BT R VRS v 1,350 1,200 720 | 1,350 1,200 720 1,350 1,200 720 | 1,350 1,200 720 | 1,350 1,200 940
A B I | EGRK) | VDRYM v 1,200 1,000 600 | 1,200 1,000 600 | 1,200 1,000 600 1,200 1,000 600 | 1,200 1,000 800
Bl AFAER 1L RE (oK) Vpsar \% 1,350 1,200 720 1,350 1,200 720 1,350 1,200 720 1,350 1,200 720 1,350 1,200 920
# & it | IT(RHS) A 157 236 390 470 430 )
¥ s B O® @ Ir4n A 100 150 250 300 400
¥ - ¢ ® g | Izsy A 4000 4,000 5,000 5,000 7,000 L
£ o= R fﬂ“ T Als 653103 65%108 100 108 100% 103 200 103 61(’113??%,
¥ LAWY - b A S| Pex w 16 .
F oS - b A | Peam w 3
TAUHY -~ EHEE VFey v 10
TAWMY - F MR E VR \% 5 i
TAOMWY ~ FHE R Irga A o W4
BOREER LR | Jid Alus 100 100 ‘ 100 | 100 200
B E AW OB K| T °c 40125 B
2 L2 7 E Tsg °C —40~150
HED P s gD Iﬁg *cm 300 300 400 T Y S
b4 it g 260 260 530 2,800 230
DR (R

CR100B CR150B CR250A CR300A FT50A |
" B i 2| B f

w X Y W X Y w X Y w X Y w X Y
FooB ¥ | | I mA 15 15 15 15 30 AT
F o oW o|m oh R ID(4vy - mA 15 15 15 15 30 RIS
m?& E OB 0F Vrar vw 2.15 1.95 1.90 1.90 2.2 )
e b by W O®E | Ver v 3.0 3.0 4.0 4.0 4.0
Y- F3 bV HFEE | Ve v 0.25 0.25 0.25 0.25 0.20
o~ b by R H | Ier mA 300 300 350 350 350
£ —- ¥ *F v B M Lot ns
R N | tq s 50 30 15 50 30 15 50 30 15 5 30 15 50 30 15
BEREMREEE -H® dvidt V/us 100 100 100 100 200
# Eh o | o °C/W 0,22 0.15 0.13 0.19% 0.06* e

Rtk & B, difde=100 Afus (FT 500 AW, X, Y iF 200 Ajus) &
VH B didtTRE boTnd, R4 LIKThbD BRIV
Btk r LT,

4.2 g

4.2.1 BEERIEHE

(1) MEI-EE

Y1928 OEEFMHICITEHIEL - % F Vorr & @R UEE
Veryr B35 9, EE $1U22 OWRERZ L F E LT w53, Vorr
B LU Varr BEEHEGD S & o, FEFOIEHES L UGHHIC
SO EZ LA 2 BEDBER: LT ERENLTWE, ¥4
Vory XU Very € LT, 8¢ AFEEMEILEE Vosr X
Uil ABRERE Vesy RED LN T2, Vosr LU Vasar
i, WM E 7oA i B c SRS W A x LINKKETIN S WiB 3 8
FIOIEREILTEE % 22 B IE & LCEZE LT 3,

KEH 12 B 4122 T Tlk, SHIERLIEEE & ersit
BEA%LL, %70BiEe ABIEM LR E S & USEE¢ A EYEE
s BRI R 5 X Ui LT, Vibaar 1,000V 1)

732

TD o352 Tk 2091, L200V B kD o5z Gk 150V L &
RoThY, BEETCHLTRENRELNTCHE, 2D Vory ¥
LU Very &, BHIEREBICBATEFAI WD D REROKNE X (T
ML RIECOBURR L BEREOEHA L ED LN TR 3) b,
T2 U204 -ANBE Veo Rk - TEDOLNE, TD Vory Bk
U Very KB 2RRDIEBNER Ip 2 L G WERK Iz 3,
+4y0 4% 3, CR 100BW, X, Y~CR 300AW, X, Y <&
15mA, FT 500 AW, X, Y ©jF 30mA i€ & b T\ 3,

o S R ASHTERRIE IR, HTAHEIL L5 3 EEOEE
THEhb, FFD I-0t-RAEBIE Vo & hDhiIE &b T
w3,

(2) Su—0t—A BIE Vao & dV/de Hk

Su~o4-A BIE Vo i, HEEHEE Ty BHILEEO ¥~ BIE (B
Fi), ENMEEEST EhEdV/dt Kk - TRELFEEN, Th
b oMM L > TETT2HEE D> T, Likdis>T Vo i
BARTWEESMIEE T,=125°C, 4 BE=Vexr GE AT~ &
FE=020~025V) EIMOFEHTcE DL, TN LT Vosar &
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gy
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20001 .

——

1500f- , =

Vo (V)
I
|
B

,.r

1000+

0.55

© CR250AY
—-~—0 CRIZOBX
==& CRICOBX
=X FTE00AX

500 10 100 lC;GO

dv/dt (V/us)
4.1 Vpo @ dV/de {KF¥

dV/dt characteristics of break over voltage Vzo.

10000
St FTS0AW
L FTE00AX
2_.
1000 s
50 /;{.( N
3 /" ICR230AXY
—~ [ / (CRIDAXY)
=< 4 CRISOBWY
~ 24 //' {CRICOBWY)
/// CRISOBX(CRIGOBX)
2 100 T/~

rok

T

» oo
= PO W 0O o

1 2 3
O E (V)

4.2 XK JH B o GEEER
Typical forward characteristics (on-state) of Mitsubishi
high power inverter use thyristors.

XU Vesa RED NG, dV/de BBl T, Ek dV/de i
BT, RS BEHILERER ED LN TE D, KB 1ui-
2 Y122 I B W TH—MRENH $1U2z LR, T;=125°C,
Venr ETNOSM <, EHEIEEITEED 12 BL_E OB ILTERE % (15
LTv5, LA LEBRICREA. Lichbid X 51, Efto dVide
LBWTHE, Voo lkiz & A YETEF, Lo TEiEELLERE
EOISKETh T3, ABENEREEOEBE—KICH
LN B IEHEEREETEE Tk Y, dV/dt O, EIIEETES
o D b RKEINEE Vo © 63% 1A 3 ¥ coSrHEE T U,
ZOEPC L > TEF LTV B, TOXSCKREN 1ui-2 H 44
yza ik, v dVidt OEECOBRARTEETH D, IS RS
T AhoTwd,

4.2.2 BEER

Y12z OERMERKE, FRTFOIFERERT - FEEH - Bedhie -
BEATRIRE « 5~2 (E7ciE 240) RERI-CEDLR TR, ¥
bHAEBRCH L 5 2EAEMEASHC L - TR 2 5, TFIHE
R T SR B L CEEtH 5, 4. 2 ic CR150BW, X,
Y, CR 250 AW, X, Y, FT 500 AW, X, Y o alEE ERT
LT, ArBRAEEERTR, FAEREKO—EENR 4192
2 RS L 4184, CR 150 BW, X, Y » CR 250 AW, X, Y (CR

KIEEHE 21 wFud H 12z« S0 - 3 - 1k

200}

(%)

[IBF/IEI’( '1‘1:3006)]

CR250AX, Y

Y= b BB
ot
<
T

1

1 1 1
—40 ~20 0 20 40 60 8 100 120
wetEE ()

1 ' ' f

4.3 BEEWIBECXS A-rryf EHROZ L B

Typical example of temperature dependence of gate

trigger current.
300 AW, X, Y) p#FE<¢, CR100BW, X, Y ¢ FT 500 AW,
X, YREUCH?, FeBgASiEskrEniisiig, —8EN
41Uz ERAL O THE, L kW o T, AEREHO—KE
S B2 EHE LT, BREE v-2 B E ik oo WA,
CR 150 BW, X, Y & CR250 AW, X, Y (CR300AW, X, ¥)
BAETIE L AT 3,

4.2.3 H— b5 .

—HEE N H1928 LB EAEAUEEE S o T b0 EEL
Tk, %L 1uh-8 BHFO -0 EHE OR BRI,
— Y22 OFNEBA-TwBoT, CR250A, X, Y 0f
EEPlICE 5T, E4 3CRT, (Lo DWTH IZISFARED
HAREHD EEL T,

4.3 =4 oF oo

4.3.1 % -+ B

KEHE 51928 O s-viv Bl G &, F-t € bUA EHE
BN L CA bIEEEAR 2 0 10% IKifbd 5 % okl & LT ER
EhB, £LTCO a—vty KT, IHEE? 909 Kiidbd 53
CORNEE 1y &, 90% b 10% AT B F coir kb R
Kbt bivd, 0 a-vty HiHE, BFOEFERiE a2-viv
BB LCHEETH D, TADD, Yruag ¥EFEERT 8BS
i, EAEFMO a-vty HEOE b2 XSy DT
Ehbhwl, Eik a-viv BICHT % a-uiy BRI, BEE ¢
Vh-2 DBESEIREPREAEEL LD S 2D, WP OR
DEFZ L whbTHD,

2-viv W, FFRZROREC LB I, —RICEOFD
X 3mSR C X - TELT 5,

(1) -+ EHEOKREELZD MLz &

(2) #-r BHEE

(3) FFHEA

(4) EHEE

(5) Heaiflg

(6) HHFORIH

La#oT, z-viv BEEONEECIZIESRESHAR Sl
nbiwL, ChbOHEEIIC X5 M5 ¢ & B LB
TH b, ;

FFUHICET B KEN YUz D 2-viu KREIHERIRICE »
T, BfREERcd b, RN 1vdssa ko &R K5
CEEIN TS, £ L THEESESHFI2EF0 LB ) TH D,

(a) -1 EBROKEE LHE : AT+ F51T BB

(b) B : 25°C
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8 W

\ :
1.61.61.71.81.92,02.12.2
ter (p25)

(a) FT 500AX

80} YT 1404
70
&0t
50+
40}
304
20+
10}

8 %

ol
1.01.11.21.31.41.51.61.71.81.82.02.1
ter (us)

(b) CR 250 AX, W
4.4  m_oio BENS AT
Distribution of turn-on time.
(¢) AWEMR  BHERCE LWEHE
(d) EiEEE : EsIg-EE o 1/2
DFICCDEBFIC & » THIE L 2 FEDOKE T 1ui-2 F 11Uz
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Experimental Properties of High Energy Electron Beam Monitors

Central Research Laboratory

Tard OHAMA - Takeshi YANAGISAWA - Fumihiko ISOGAI

A Faraday cup, a secondary electron monitor and a profile monitor have been manufactured as a high energy electron beam monitor

used in an energy region over 30 MeV. The Faraday cup and the secondary electron monitor are used for measuring electron beam

current. The profile monitor is to observe the spread of electron beam in a beam transport system. The Faraday cup being taken as

reference, efficiency of the secondary monitor is' measured by using an electron beam energy, electron beam average current and collecting

voltage as parameters. Also characteristics of the profile monitor in the energy of about 60 MeV have been studied by the use of the

beam transport system. As a result of the ahove experiment, it has been confirmed that these monitors will operate in conformity to

an initial aim.
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Photo of the beam current integrator.
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Characteristics of Copper-Clad Laminates for Microwave Stripline Applications

Kamakura Works

Central Research Laboratory

Syojiro NAKAHARA - Syosuke NOBUOKA - Kenji HORIKIRI

Motoyoshi OTA « Wataru FUJINAGA

To reduce the size and weight and to improve the reliability of microwave transmission lines as well as turning them into mass-pro=

duction to cutdown the costs, the employment of microwave stripline applications is the most favorable measures.

This article is a report on results of composite tests made with

12 kinds of microwave stripline printed base boards covering pure

plastic ones, those with fillers and those reinforced with textile about their physical, chemical, electrical and mechanical properties. New

products have been developed through the investigation of relation among the quantity of resin in teflon laminates reinforced with glass

fiber and permittivity and tan 8. The permittivity obtained is 2.6+0.1 and the tan § below 0.002.
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CHd, CORMICET 5 ERETEE T4adbs5

(1) 19 2w {LEE (5200)

(2) Rudvosu RYIFLL)

(3) #Hyozzvo FHaf (PPOY®

(4) B RIRFLY TH B, FORELCDO-TRER2 1t
Dc,

2.1.2 ETATS5RFv2Fk

# F52F w0 KETAME ANT, WEHK, HBHHREERES &
LD ICHFERD HHEIC avto-w T2 R TE D ERARME ¢
2. RCAHEMEEE S BE2EE GREI X - Tishr FEoZ
1435 3 e HIRERER R v, BTAMICEEE 52w, vV
h et h EHREEDMEMITATE el EH A DI S,

2.1.3 #HHERIL7SXFv2R

EHB R 7uhy #: A5z Bk o0y 2ER S BERR
B ELETH D, BWARE - BEE - tan 5 1T A5 OEHEREE, X
X, WEhE FE%couto-L °E B, BEEAMCEREGETS
ER, tan § F3RD B ICH 2T BEEORECHRD R
LD B, ERAB B o Tl 700 BHEE—ZIC
Lawv L HRLRE—EDO 0B LNE Y, 270 WEEOIKR
152 CTH D, FHEERE AL L RTFE LAV, b o tiEn
FABECE IR T b 7ot I IC 12 AREEERIE 500 BB
B B ks e 5. ~HEHERM J52Fw0 R
BRI, BIESRRED T ChTn s,

2.2 HRoIEE

BICHNH L 2 BB 5 B 4 IR L 7 Jebiid 4t 12 00 <
H5, MT52Fwr FHelili 7o0u I Loz Yk ZRFEDERL DD
1R (P-1), Jsi el L, #6520 BE LB futuoq40 0-2),
R GE $LchHIE L e LB O Ryozzvy - 8901 25
(P-3, P-4y, TS IEgoEtd: BT Chvawn 234G 1§
yzFLby (P-5) ©d 2, HTA ) T527 90 RidEREATLIAE
JBIC 52w MEEKCTA L A5z @ik fyizsy F-1) o1
MiET<ch B,

MR S525 w0 I fisz HMECiIb L 5000 R4FED 5
L2/ R-1, R-2) /& soo0 BilERAZZ 2 b0, 18 R-3) &
2100 WIRERE /N E T3 e o AT 2 B L iR LAk
B s, BY 1HEIAERGAS R-4) ©bb, A3
Wk Uiz 5200 #2805 5 1 (R-D) RfAMCEiRgE, ~k
FEtnd 0, 5 15 (R-5) 196 % SiO, #hifiz e vicL
< Foo0v A BREGHER (EiEN) <H D,

B U7 HAR L & OFHME AL /167 4, EEEshE 1.67
mm “CH b,

3. EifioEsk

Iyt AR ORISR I M - BRI - (L R
KM IC 43T 720 BtERT574E TIS. C 6481, NEMA, ASTM, MIL.
Spec. ICHEL T 72, ZORRIEER 3. 1 E & DT, B&W
BRI TR DD,

3.1 4hI2epEE

IEEOYEM A I AR, R, THEWE ToksE, HE, 3
BEZARFREL SR B DV T L b,

3.1.1 et

HAR DA BRRZT NG < oF LB IE PRI A L b i < o FEm

2100 # Jyot R - P - S JRED - Ok - BEK

REE, 20 R EHICE Y Lo~ it 2 A ¥ o EROFHEHH B
Sce REABRAFETE VRS oke i I52Fw7 F> PPO 3
P-3 oFER FFTH M HIRHEAL P4 Kk ooa ko 5 LD
(MM 235 55, EEr R T30 eELLbN D, HiHat J
52Fwo BREEESE SUR ot { FERET 5 2%, FFEECHHE
ROBEENRE - T3 RSN ERWATESLR ) ThH ok B
R Loy B ETREL D o7,

3.1.2 i &

OB X1k JIS. C6481MIc Licssio T B E »f7os-2 T10
fEEF (1857 2 M) % L% OFEED RS 7o, HIEEOE
B3, 1ok, MARRARK /167 ¢ 3 BERO E
RETHE DS OREH o 7c, EEERE 1.67 mm o HrghE i
LT+ 005 BIRICIE - T %, HIEE SLa B, BiftrolE
FEOLTFHRBACET LD REE CR—EEL B 203
FhLn, L LAREHICEWCREUEERY b o> 2T
BIE A2 h 3 &, bEIELEL BT NE R bR ik
BEHILETH D,

3.1.3 O

#Z T, BEEEO S, BAhoEE zhEERIcLY
L bt o0 F2itiE 140°C 43 < AEL LB IC B o 7,
KSR #0 e Lo 5 5 P-1, P-2 &k % h E Uk

F7o0u FiE 120°C @, fy1FLo HH 60~80°C <R T 5, P-
3, P-4, P-5 sttt d 0, ToFos MR, WER vl
Z 0BT 50 CHROOEESBIETH D, 52, AIEHHEME 7
J0v BEETH B, & 3. 1 KHIEROMIA W pERE L ZF L
7o

3.1. 4 k™

el 50 mm FA IR b, % OWifE Pl Ly <, NEMA
BUEC TwFos B LTI < RIRE Lic, 10542°C ik 47
o e 1 RS, For-a omHl LILSECA T A CER (W)
wHIE L, D &Fic 23°C oA 24 e & () L, B
L, AHICEIACEMOAZEFRIA-CcOr 5 F & (W L
Fro BAKE A (%) BRX et 3,

AR EM S52Fws BhE v EEL b3 PPO, RyaFuy
FRTENICK &I o Feo F-1, R-5, R-6 73Kk % 1D [ BkHER A 7Y
BT 230 bABBAT IO EELLNE, BAFEOIIR
W 7000 Ty FYALIa0 K FRIC AS2 PHERIL 7000 R
0.02~0.03 (%) &/hE o7,

3.1.5 K #D

JiA % 50 mm £51C gIH b, NEMA $5#5-¢ TwFos AUFE LT <
ZRE L AR 222K Lokd (WES 1 BT oBEE oy W)
TS () &L, KRXpblLEp 2RD7,.

axd
P R P L R TP P Py R .2
LS A -2

cric a:ABORKHPOEX
b ROk OE X
c: EEODTHCn &0
d : ko l®E (K110, yovy 1t 30°C - 0.775),
RUALD4w (p=0.94), PPO (p=1.07), FyzgLv (p=1.05) &1
IR, FTA, B 7000 RiE 2 KEWETH L,
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Characteristics of copper-clad laminates for microwave stripline applications.

[ e 7 T % F oy s P L EE R
, % §Ei‘7uy%§fg* *9(%"‘)"y fzx? *F IR 7T ARHERL T 7 e v AR T v ey
: LU . .
" B P-1 P2 P-3 P-4 P-5 F-1 R-1 |, R2 | R3 | R4 R-5 R-5
FoRE Ry
1 @ O @] O @] O O @] O o] @] A X
B B (¥#) m/m 1.71 1.64 1.59 1.57 1.6 1.52 1.67 1.72 1.65 1.54 1.54 1.60
W HiEE@EE °C —100~120, —70~70 |—-230~190 ~130~190, —60~150" ~60~200 —200~220 — 200~ 220 ~ 200~220, 200~ 220
H i 2.15 0.94 1.07 1.07 1.05 2.02 2,2 2.2 2.2 — 2.10 —
lLVz " = 24 BERAGS 0.02 0.01 0.12 0.12 0.08 1.50 0.03 0.01 0.03 0.03 0.2 0.35
xxa sré%n&/%,i, éﬁ R 96°C/h | 10 12 6.7 4.3 7.9 0.95 1.0 1.0 1.0 — 1.05 -
+ %R P4 A [e] ¢} c ] O © © [©) © © @]
BRoW M f
o4 { AR < keg/mm? 3.0 4.5 14.6 13.3 9.7 26.7 12 12,5 126 0 1.9 7.3 5.2
Hhe éﬁli(le, —t —% 8.2 8.3 5.6 16.7 10 8.5 8.5 9.2 53 3.1
ﬁjﬁ{ﬁ" kg/cm & o B 0.6 0.5 0.99 0.48 0.96 0.79 23 | 24 2.9 2.06 1.05 3.0
B jz g e e —# | 103 1.03 0.67 0.67 2.7 2.3 3.0 1.6 1.0 35
BB o oxo Iy @] @] o] @] @] @] O @] @] O @]
16 % w0 B 5 | |
BHO¥X & ] @ A Pal £ o] @ © (] © (@] ©
T F VS T Ak REEE K % K S % S S K & K i K ¥ 23 K % K K
&t [ f: O @] JaN Jay O X @] @] o] — e -
BB EHHEX 100 100 100 100 100 35 70 80 70 80 65 ¢5
eEwwr LT T A R
A i 2.1 2.32 2.56 2.55 2.48 5.3 2.69 2.59 2.5 2.47 2.46 2.59
BREE(B 45°C, €095, 30 A, 2.32 2.58 2.49 2.7 2.59 2.5 2.44
c 24 WA 2.31 2.58 2.49 2.7 2.59
A & L m 0.0006 0.0003 0.0009 0.0017 0.0008 | 0.020 0.0018 | 0.0018 | 0.0015 0.0018 | 0.0008 | 0.0075
tan 8 { B 45°C, 80%,30 @#: 0.0005 0.0013 0.0010 0.0019 0.0018 | 0.0019 0.0019
c 24 WAt 0.0007 | o0.0017 0.0013 0.0018 | 0.0020 0.1060
oo e e} o} c X o] c o o] o
T T 7 7 T T ;
* o fb % m/m | 1300300 | 6003900 §4oo><610 { 400610 | 3053305 | 305X 205 | 300X 300 | 300X 300 | 400400 | 300300 | 300300 | 300% 300
&) CHF ORE Al  XBvw YL TACHERT s TEPTIERT e K =Kodak S #=Shipley

3.1.6 REIERERHED

el 30 xS mm (TG b, FE K E BB CNE Ui, (ST
Ml 96°C/h ¢ 100°C % i) ZofRE3. Loty hoh
5o WOIEIERE L 165X 1075 ©& b fisz Mk 5000 THas ¢
DIEICHE, Y, LEEOBNHBEO—2TH5, M 5I0u, £
UALD<o REFE Y~ KE L ER T YOBHECE 3,

3.1.7 <Pkt

THEEZEHEORE L LTEE, 20, Alh, cold flow %xe
h ﬁ%ﬂmaiﬁﬁt, BB I R IC Y 2 0 CEECH B,

“““ HARBHIEMNCREL TS C EREE L, HREHE
fwﬁﬁm K% 2B CREDE TR L <CH 5 D oSk
SFEL EOHHEPLT B C LR TH B, BKEE» L4
B CRH, 7razos BAREDR A, #5000, BYALIro i
WEPRIRRDS T 3 5 e DEEZEEcE Y, A URMRELS,
BOTIEOM J5aF0r FIEERTE LS

BEMENREL LD, =0
BAS2, GZETRIL L A AR IR b o 2 ICE 1B, &
EFCHLTTF ThTnwi,
3.2 #HEmEE
ot HAR O BRI < B A TR & I D BSER
EThs,

3.2.1 @iy

EIBT 3R b B 2 i > < JIS. C648M ey 253K 3. 1 o X
5 mBRERVEDIE Lo H%E 5010 mm L Y, —op N
EMA #I#© 1oyod U LI < 232, % 5 —D Rk < off
ICRAE CRABR L 7o STARIERER 16h, BFE#E A h/2(mm/4y)

ICLTHREICNES SUcHERNL, BB OUhE: & 2ol
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Test for flexural strength.

SN

FERUCOA L CHTRRE orp (kg/mm?) % 3R 7z,

3 PLV'

TpB= G o Qg e (3.3)

e P BEBhrasiihi & goffE (ke)
Ly : 32 HEg: (mm)
W BBy ol (mm)
At ¥g [ (mm)

COFRERI. Lot thd, B0 o0 RIS
WL 552500 KHBHRE B> TR B, %72 L PPO 2211t #4
TLHERATE & AREOHMEY b 5 Tnd, #Hk{ OFMKC L 5
W L 30~40 % TH 5,

3.2.2 HEERED

Feb % 50 mm FIc gL b NEMA $0#81C L7 23 - T 187 1 £y
vl FAMRI—u ® IwFod TR LIC4ERE L, 5B 2K%2H
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HOBSEREMERIC, B 274R% 260°C A 20 BB (Ry AL
Dqv XS FMH) B x Lk, SHRCHIE L. RBCHER JIS i
b EDWTIT Ao o WHEMER cm B hiKiiif L TER3. L KC
R U7e Moz #fEdiL 5000 FRIAAEGEXT #7200, Rud
Uoau FRIZ83V. # 5525052 FD PPO, RUaFLw, RUALI0w R
I, BAZIBCRLABZEO LY, BlESET 2, W5
Rol ), BRPEAPNZY LeBEROKBI AL LITEED
Ik o 7o MIL ik OBEE I 1.15(kg/em) ©b 3,

3.3 {bemyiEE

3.3.1 #HfilgaF=E

BiER B E RS 2 0 ¢—FEIC subo-L T B T
ERBETH D, HWOEX P —F T 3 enicdflioks, &
¥, #Ro&RE, Jva E, oK% suto-L TRE S, —
A AR O IR ICEF O 52 76, SHIICEFED fs2 it
{8 o THIR L BIER % —#fEIC Jubo-L LTWw 3,

BB ARG & Hisa, AREOHSEOE - FFIFA L <HllEE
ARERD, ToFod THE EMELAERE O 2 SHTLO
3O ANSEEFIE L, #28-7 Tl (E L BHEZT + 4
WL L, BSERICAR o % & ¥ 2 0E 0BRSS BRI A O X
TH D, DEEES LIRS RMIRE 2, L v BRI EDRT
¥ o LY eofirkEh, BIEEARMAKED I E O R
Jubo-L WEBELAGRE R b AV LEROBIEEERAR 3. 1
DEBYTHD, HIEEARLBEROMRFRIT 3. 4. 4 0B+ 3,

3.3.2 MEKHED

Fyob HEBERC X > TERENIHEH»DH 5. Thid 1oF
2R, »o BB CMIORIE Hoa diEE #EEEcE T 5,
NEMA HI#°i 1507 TR E Moy K7z L S5 oo
LG HE A, BEScowTHELTWw 5, MIL #iiscik
Vo ELRICH L THIREDO RV LEHEL T B,

# 7oy & AsSa, AIEHERME 000 Fcik c o NEMA B
CHRE AP o/ MoLy CARER LSS, fuasLy 3K
CHRL, PPO BB Lice 72 Swh » vouf, Fobw, I
SepEREE 7 £y PPO @isME L7 b Abigi 3 5.

3.3.3 ZyFrF7oEx

D ToFodIneR KT RITHEZODHERD 5,

FREE B A X h w3 Kodak #: ¥ Shipley iEcdh
B BiIE & BeE ORI IIIEE LIS OBIRA D 523, ThAAEL
BENTH LD THAERL 3. 3. 2 IROME TR L T 2,

2100 B IVt ERREIRE, BREEA Z L EREINS
OCHHTEMERD b UOBREIN D, Lids - ThE Az—v
DYEMERS T 1wFodFota HICHRP B Eh v Hikk #EL
adNEALEV, 3. L cRHBR LA O Zek 1505 H
BERL%. bH>A Kodak g $ o ¢ Shipley i#:¢f7h - TH
,

3. 4.1 HEISE

2100 B Jyo b EROBEIUEE c—HEHE ko2 FHFHE ©
5, HEMETRIZE A EDEBOTEEL 2 ~3ORBICSH 5,
M J527w0 REEH, HHEKTH Y, BLHBHEEIETHS
e 2100 WOTERBSHERIC EE T cBh>ABEEC
n b, BERONEIIEANEE BIEAEEL b b REF DM
T abYwT BRI R ARV, LD -oTR3.20DL5
B fz-u %2 D MTJU~t AT HHERE DD, K3 3 kKR

2120 B U FEHT - R - A2 - IOD - SRH - K

FTHEEE ctoMERER, Q %5 ARKILERXEDH-T

FEE, tan b FHB®,

e R0 s
SEFEL 0013 T @9
1 1
tan aan_@ .......................................... (3.5)
eid L
VA SR 3.6
Q=7 5 ©.6)
IL
NI =10 v (3.7
rzic

S SRAEE (GHz) m LD BB G850
1 5015 £ (mm) Af : HREROMEE (GHz)
b FH OB E (mm) IL : 2412 O X 5 AfEdk (dB)
¥ 7 Qo HKOESHESA LERNICKE Do
LIFiIc 1L.3GHz <pllsE LB, tan 8, JEHOMIER L35
ROBIG, EEEYE B o BB, EREITRERRMRBRD,
HERBI DT L 3T, AFHEICED 3 FEHOFESR, tan
b REI LIFRLTHS,
(1) BIEEHZE L EHERE
H52 BERIL 5200 BB EIERIC X > THBEE, tan 3 3%
b3, BIEROR A 2 IR OBESE, tand % Joub THAER 3. 4

Ae ~/‘:iy_._
i -

2
3.2 FHER &/, tan & JWEM 2002 fa-u
Stripline circuit pattern for microwave dielectric measurement.
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A s e FEEE Y 8 o e 18 e el 7A
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(a) f, Of OFE
— ESY Y
2 g | |7 B OE| R R Sqv
o s Eoo gkt 88 Y e B e [T
T AR AT R = oA B WOFE B PR
i
}_M,i
1 KHz 1§ Fo HOE &
1KHz o m 1kHz L1 i 8
PP gz . o ee iR AL RE
4 ::%"'—4/\ BBF #® 0E 8

(b) %7 AFRZEOB/IE
3.3 abwIs{uIna B 2 BEX &, tan 5 OJEERE
Block diagram of dielectric constant measurement.
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NESCED, TOEMbDLIE K5 C—ETHEOIOTFERL
fis2 DD, BlERICX > THEREPD B C LATRETH D,

(2) R

MBI E B L Syt SRRz, ATHECHEX
N7, MEZICKH LTHES, tan 8 RRELTnd T e
BECH5, —20~80°C il L sRIER 3. 5, 3. 6 1CR L7,
Fl iz cili L A EofREEEL TR Y, 1000C ol
It LCREESE, tan 3 %Mk 2 LI TcH 3. F-1 HRAETA
e LT 5207 BBRAZE V- TR Y, BFHEEMARECL - T
Eh B e DIRERHERE S v, tan 3 SR TEL A %,

(3) EE $1o1 HB
ATHEBCHET 2858 L 5, BA-oifT 356 k@RISR
DR LKA AThER bAv, FEBE MIL Spec iKff->T —
40°C & 70°C % 3410y, 0% & CIHEE, tan 5§ 2HE LAk, TD
KB, BRROBEAE £ 2%LT ¢ tan 3 dERERA TR EL
%o ERRECHEAN EERAIT LT TR EHBNICGRAT B

e EELbND, LICBAKROKE N RS BEro7c, TD
4 30
420 o
e T * — 10 3
-5 3r \ tan & é
N G 0
=)
b
Db
1 : L L
60 70 20 P 100
o B (%)
3.4 7o0u IR L BEE &, tan 5 ORIE
Dielectric constant and loss tangent vs. resin content.
2.7k R~1
2er M
—x x p-3
- x < * * T ped
. Vo N ful D
w2 B a & o & R-5
pP-5
# R-3
e
w24
2.3— —T——ﬁ—'ﬁ-—.\*\
p~1

R — 5 % 10 &0 &
2 E (0
5.6 /
v 5.5- *
W
H N
% 54 .
b x
wop gl /
5.2F _x—"""
' ' I : i L
= 0 0 0 & 20 100
B2 E (C)

E3.5 HERs R EREME (L), (2)

Temperature dependence of dielecric constant (1), (2).
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o
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i

[

BB o0 BT Lo HidZ8w oz h o 7.

(4) EiREEHE

EREIEA I BIRSHIEE L e 5 e, BROEEEA ST 28
P B 7 45°C, 80 93, 30 H OBIECR L /e, WXk DHR
B BRAART, 16 Q#sEE, 30 DRBHRo 3AEMEL, ok Ak
Bk, EMOKDE - TR THERTME L. %
DFERIIE 3. 7 1R Lz, HREI LB ToEbc & < i Pl
b o7co tan 3 I THMINL T3, R-5 25 RRARRKE
Wi DRI 2 EIC R o, BARBOER R-5 2-ThFihic
tan & ORIMNARD b D, BERDIETRES E-TRSEH, C
NRADHERSKE D TH B, R-5 HIEAE 2 9 Cld bR
In20kdKEvnkd tand b 12 KEL o7

(5) TiHBE:

HREEAOTECHOHWEL AT ER b AV, TORRETR
5T DRDGEHD 92t -5 THEREBR L.

e Sty AR OB B ARIBICHRABAERICE 25 X5
T twh Lz,

FEETRIE 240 IS R o0 1 4EfA] o> B IRURR Rl IC AR
3 h-ify 7—2 ST

REATTRE 93 A

R 50°C, 40~50 9, 60 43t 12 e REliAK v+
- hT b,

Bk o BRRE o F-1 22856 L a2 i Ra 21k & 2
oo BHEEEF-1HBO%KESRY, tan 3 {345 DMK TH
2 oo MLOFERIC O THEERIC DWW TELERD bILF, tand

305
. D R—1
- 20k :
S MR_?-
E — S
= ° x x T P—4
8 WP x 3 x P~3
- i 2 R—5
T *
— . e R—1
* =}
O 1 i 1 1 L 3
-=20 0 20 40 60 80 100
2xE (C)
300
X/
b=t %—1
X 200 o
=
8 /x—/x ’
—_—
100 L L H ) .
-20 0 20 40 &Q 80
= E (C)
R 3.6 tan 5 o R & 4F M (1), (2)

Temperature dependence of dielectric loss tangent (1), (2).

2.8 1’1060 30
R—1
2.7} S R-5/
-, -2 I
2.6F p-3 RN N PP
l—x— a o’ /a" b —
55 s p-5- - J %
51 p ', . i
e s — & 0’,\13’_,( E
2.4} & S = and o 10
P2 ¢ &
L. o0, e
2.3 s
o PR
2.2 . - 0

3.7 ERFEERBHEOGES & tan 5 OBk
Dielectric constant after humidity resistance steady
state test of laminates.
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b5,

(2) FETA I52590 R F-1 O R cRIFRO LKA € & 2o
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Mitsubishi Large Capacity Crane Motors

Nagasaki Works  Junji FUJITA - Haruhiko TOMITA

With the growth of productive scales and the advancement of industrial technique, requirment for cranes for use in cargo handling

equipment and anxiliary machines in steel mills is changing to larger size, higher efficiency and higher speed. Thus crane motors are

becoming larger in a single unit capacity with an increase of loading time rates ; severe demands are being imposed on their operating

frequency. These crane motors employed in this country are built in accordance with the standards of JEM-1065, 1066, AISE, and JEM

1202. But for motors used with hoist requisites are far above the standards. Mitsubishi has been manufacturing crane motors of such

larger capacities and higher loading time rates as required in quantities.

This is a report on these matters.
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3.2 BH M B O RO ou—vE-tu

Open, drip-proof, forced ventilated type crane motor.

3.3

R ELe (1) 5
it i b5
Open, drip-proof, forced ventilated type crane motor.
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Open, drip-proof, forced ventilated type crane motor. Totally enclosed, forced ventilated type crane motor.
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3.5 & B H 8 B oL-vE-tL

Totally enclosed, forced ventilated type crane motor.

3.8 & BF 5 B oL—uE-t

Totally enclosed, forced ventilated type crane motor.

3.6 & B 8 B ov—vE-PL

Totally enclosed, forced ventilated type crane motor.

B 3.9 [ T (5 BB Em B
Stator (totally enclosed, forced ventilated type)-.

3.7 2 M E E ¥ ov-—vE-tL
Totally enclosed, forced ventilated type crane motor.
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Construction of bearing parts.
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6-VRG-25 WRIZZ L « Wigh 13 & L X HER B T2 2L, EDDTEREOBHT R & h
w3,

T 2000 A FIEZEL « BiEsOEREL TO LD TH 5,

W % 6-VKG-25 % (2,000 A)
TEAREE 7.2/3.6 kV

FERE AR 2,000 A

AR SR e 50/60 Hz

TE L« IR 250/150 MV A

SRS A IR 0.12%

REAE L <« WiRER] 391o1

UL E

NBEWS

1 6-VKG-257¢ (2,000A) EZ2
L = Migd (R

2 6-VKG-257% (2,000A) I

L s GEHD

77—4@5-] U’E% PSR- 0)%)5‘2 B U OSSOSO SO OO OSSR

SRR EDT T, TRV Fr—ufLw b FROZEE s5i-2 (@ 488) 2 HEH
B BRI &b THEWES T Lo

FEREchifEE s TEM i, BER 4km ok XS FER, ERASHIcX
S TEREEN DA, 2%k, Z2EM - 700 BICZEE 382 2BRBET s c e ARELT
na,

B BB 0FHICHE et HRE Arwh KenB Y, BEFTOLTHTE, Abo
RP BEEE L St FRAKE R 5D Tw 5, bEETORBRAREI AL, 2R
HZb DR, BELHASICGET RV, TEBCHREINIWEED, Sant K
Wirtdhd,

LM TR L2 ZEE 52 i, BB L rsi-2 KBR 2L, AN,
B 1200 -5 ORFOFEMZIICL 2 b D T, Avwk BEICE 7uzdrhar R#EFL
Jzo

BHET 2 ALwb % yor BRECHSEL, 2 ALwh & IoFLA € Fou TRB LA Fo—
vhbwb HRTH D, Jauvt HFREC AV x DRERHL Tn 5.
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NEWS FLASH S:rRZZyve NEWS FLASE S0xRazyvs NEWS FLASE S:-RZZos

?
PIRBERRDEE Y TH B,
(1) PR LZfE pradthat WeH D ew, desut OBFICH LI BHEIC X
BEHB A REURE .
(2) Saspt R HERTEBROSZWETTcOEH, Tabb heavy use KL T
%o
(3) Jeiptint KR N2 L 5%, Auwh Ofcbdric X 2 BB AT Tk
o7l #l, ELOCHMRARICCLREITENTED,
(4) BEEE Aot Blod 22 AL, v CHEEB2EE5 T, et T
EMOMEES NI DT, BETH B,
] (5) W HUR—RICHESRCDT, J6uh HR TR 36500 DRI 2
A, BHNCHE, Aot OBHRE EbwToAL, T—HELCITRASES TH 2
DT, BENWCEREN<H 5,
T R~z OFEHELEE
1200 T I (EATENE 982 mm), 900 T 7 (PAFIE 654 mm)
O 30 m/min, 35 m/min, 40 m/min
[SES5CR = I N L
TR D11
1200 T JE
o 16m/min (Kigk)
AR ¢ 325m (4D, 428m (RER) &FM4H
s AR 2R, BAE BE1m) 24
T 700 FEFT O1EEE
1200 T J¢
oo 30 m/min
AXEEE 0 25m
Z B O 25m
CRER VRN
B o D R M B i i i A L
2k, oy WMO (World Meteorological Organization ##EEOKLET %
A LT 3 EEO FEREE, W 212 - 923-7) L IKE L4 R FHHE LA,
CO L-F &, hF T SEEERER IVArR, 7oF«8, FAD, Zeo1h) BIU
FERAKRED A17F KRR S, 7400 @ 4320 HREB L UKTEERZEY, SEEKA
g PEPS52 5 NT-u OFEL D ZORBEFRHHEL CTHT 2 0EHAI NS 0T, (T
g BB 10 toF 1, HiJ) 600 kW, BAHMEENE 500 km, 7o5T OFRZ 4m OKTY L-
4 THb,
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NEWS FPLASH S:RZmvism NEWS FLASH S:wRzwyvs NEWS FLASH &

Chb 5 H DIORMBIL, CTNHIAKFTSH Y, T 7auh HERDOLCH S
NIy DFHT, HBBIOOEN 7498 (U—tho ) F ek 1£93 Guwu- i) 7
K ENT e, LIRO 4o 11 HBIMOABIALT, WD HA 4-ho & g
DR, —FALCHIS: - s b & o4 BB E L k. #R, oo 1541

ET, BY4EIX 0B IETCRETZCLICAR-TRS,
AABORE 14 5 2%, W REFERICREI NS C L RENEZC e T, ThE
THNCHE VRO DA ok HAREE -3 OBEBHNFET SR b0t BbI D,
‘ (Al B2

B-WaFD
“International Elevator and ESCalator g B ar

ZEFEH TR, 749ty EMCOR (Engineering & Machinery Corp.) & D&EFRIC L 3
FRUFLO e, PR THEBERUBICEGER TH ok, COBEERICATE,
International Elevator and Escalator 1% 4 A 1 H ) cEE 2h5 O Lo

Z @ International Elevator and Escalator it, Tu~-% - 12L-% OIEE - 8B - F5F
iR S OREWT, TOMHOBAERatle LT, FE FEEELEAR) - A
HEZEE CREGARAR) Lo T3FEADSDTH D,

International Elevator and Escalator o % 5% L

BrIEt

24YED YL 2hF s FovdaR b Y=k hofiz LIAELT v b
(Campos Rueda Building 5 F 1., Tindalo Street, Makati, Rizal, Philippines)

HEHP
ZEWE 1U-2 - I200-2 OIRFE, B, R
ik

FEEARSL 4,600 5 (500,000 <)
HoAEAS 1,380 5 (150,000 <v)
Mg oE &
J49Eu B 709
H A& il 30% (ZFEEH20%, =FEFHI0 Y
% B (Oo«YEu 44, BAM3E)
& B $-¥z2dcFwofyd (Jesus V del Rosario) (EMCOR #)
Z DAl
EMCOR (Engineering & Machinery Corporation) O#BE : ft5E L b 4H: 1LR-2
< I200-2 OHFE - Jif - RSFORBE©H h zofic, TV - 584 - d-bAS - &
BEOMH - [ Tho T oMo a©H 5,
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A4t o BT « FIRET - BMERT - TIHFER

A #H RERHTRAZAOA2 TEI2ZBH(ZFBHREL) (B 100) (B) =|X (03) 2125 6111H
X KR 2 % R ABR At X i BAE 8 FE M (K4S KL L) (B530) (B) Xx B (06) 312 1231%
EHEEER EEERMAANREGHAITESSEH (KT E L) (D 450) (B) =#E (052)561 5 5311%
EEEEHR BREmX@W2TEIRE SR ELNL (® 810) (B) 48 M@ (092) 7558 6231%&
& I W3R AT E B W ALERE W F UE (% 852) (B) & W5 (0958) 238 6101%F
AL OB R A 2&ETmE4TE I B (B EE L) (B050-91) (B) 4L 8 (0122) 26/ 9111E
L] T 18 AL Adt 2 2 FHI2TESEZH# (& 060) (B/) 4L 1 (0122) 23/ 5544
il & B ¥R WAEmXE 47T B I175&F# @ MUE L) (980 (B) M & (0222)218 1211%&
B OLOE E o B LU d & KAET B2 (T 930) (B) & i (0764)313 821 1%
B & &® ¥ M L B m o B 7B 32 % (HERE&EL) (&730) (B) /A B (0822)41R5111E
@ 3R BT BUFERATHI2Z2E O | (EETEELEL) (8 700) (8) B L (0862)24/ 0331&F
&R OE ¥R SR HEEN S EHo | (& 760) (B) & # (0878)51/3 0001
REABAEER BREHTAAZAOA2TEIZEH (ZEBEHLE L) (8 100) (B) = = (03) 21255 6111%&
HEREEEFR ERSHAASEKHAITEIOEIS(ZETRUHASEL) (B 154) (B) = = (03) 4115 8I181F
WA REEER DEFTEIT2THIEEME (B £ L) (& 185) (B) EoF (0423) 225 1881%&
Wit RBEEN BEPXEEXKEITEIZ IS FHEE L) (@12 (B) = = (03) 9443 631 1&
FEFRESEFR @ TEGRFBH 27T B OEFH (SEBHRTECL) (& 280) (B) F Z (0472) 42/5 5486%F
IR RBEER MEMPRXELTRAE I &4 (B 232) (B) # E (045)251/8 2226%
KRB REER XEHAAXEE AT 8 FHo | (& 530) (B) X B (06) 344 1231F&
M AR H R MAT L2 T.BE 6 F33S (T 656) (B) M & (07992) 255 0631 &
EBHEBSRERHN EEEMANRLHAITHSER (KBHE L) (& 450) (8) &EE (052)5618 5311
A 4R BEAT L MBAE IFMoI0GRAE L) (T 420) (8) # [ (0542) 535 9186F
15 E A E R BRAMmMXM2 TERE I B (X#E LN (T 810) E) & @ (092) 75/3 6231%
FL R 7 5B ¥R AAMHd 244 TE I E# (BB L) (B060-91) (T) AL 0% (0122) 2658 9111E
=R i & AE 4 TBISEFEHGFWUWSE L L) (&980) B) i & (0222) 2158 121 1%
ELBEREER B LMo KB OF 295 (T 930) (B) = 1L (0764)315 821 1 &
LEmEABER BB W o B 7T F 32 ZF(AREHEL) (&730) (B/) /5 B (0822) 4718 5111%&
M oW R AR AL EEATAL22EHZ o | (SEBHBEMLEIL) (T 700) (B) F L (0862) 24/5 0331
BREAEER s EHR S5 Koo | (& 760) (/) & # (0878)51/8 0001%
OB E ¥ R FBmERB I TEI2E&F M ( E YL (T 950) B/) I B (0252) 458 2151&%
MR mEE BERSBMmLESHRES42 (T 338) (B) 5 % (0488) 3383 3181%
FoR O OR R EmmBEKT S HLEH (T 661) (B) K PR (08) 491/ 8021%&
B s R R MATARAB2 TEI4FWSE (= 247) T) # & (0467) 463 611 1FE
W F #® 1 R MEMEBEXMBAKBE I TEIOEH o | (F652) (B|) # F (078) 673 5041%
(EPS S I () e s 7 B B Kk = h B 80 F (T 661) (B) X R (06) 4913 8021%F
= B T % = B W = 8 B A 4 258 FE M (®669-13) (F|) =M (07956) B 4371~5F
& W & % M E B 7 &L B BT 6 F 14 B (T850-91) (&F) & Wy (0958) 233 621 1%
TROR B Off AR R W H =z A HE 100 F (W 492) (B) % R (0587)32R 8111%E
PO OB F BT MoF oom M OB 9 F ot (@640-91) (E|) Fagl (0734) 238 7231 %
& B B EF % A W L B OB 35 F # (T 247) (B) & 2= (0467)46R 1111&E
B 1E B 8 1F BT M ™ BB K FT R 80 F (% 661) E) K R (06) 491/ 8021%F
TFABMER FARAHTRXEFTE» B 1 FH (T 664) (8) £ % (0727) 828 51313
B R T % B AW EMEESET0EF R (Z862)  (B) & & (0963)62/% 721 1%
B HERMER ARHEMREREXKXHBHEISTHE | i (@46I)' (B) BHE (052) 721 /8 2111 &
E R MR B A W S B B K 690 F M (#819-01) (B) 45M448(09295)6/5 0431 &
B W OB OfE BT E L Wm & ®mm o EF 8 F (T 720) . (E) #8 1L (0849)21)F 3211%&
B OB R N B OB oM O ot B A 840 F b (T 670) (B) 1B & (0792) 23/ 1251 F
BB R R MHERERTETFTITE | 578 (T 229) (B) ABHEE (0427) 72/ 5131F
B A IS HRHBHBEEHLAITEI HISS (T 154) (B) ® I (03) 4148 8111F
BEEAEHR B OB BN E OO OF (B 420) (B) % M@ (0542) 85/ 1111%&
oE B E R oE N WK B E R 3 (& 508) (&) il (05736) 5B TI51%
X M OB fF BT AT ABLS TE I & 2 (@®247) (B) # & (0467)468 61115
2 W B E By B W o K B 2 &F 25 B (& 963) (E) 2B 1 (02492) 2% 1220%
BB B MFEH HAEEFHEIXREAT AT E #1800 F th (B|370-04) (|/) X M (0276) 2258 4311 &
R T % AW AR E BRI E (@ 375) (") ¥ M (02742) 2B 1185%%
RO OB O BT ERFCINBERMATXFETESNFTEEF | F M (S617) (B) FEEFAEL(075)92154111F
7P AT RBWEBEKFEPRHOE M (@ 661) ()

X R (06) 491/ 8021%
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