





g

A

FEFN49f $£48% F£9 5

=S EiRbBER

e

B B ¥ K5

B X

SFERD
ARANTA VTV TO—EH——WHEBH A 2 A 54 VI v T ORHFE—

................................................................................. +HEFE-BEREE-ES S — 0 SF g 1047
PTIT Ay 7T = WHAEANTLF T Y T s EHAFE-ZEHEIX-EH ®B-hEER-F B F-1052
R DHE BT T L L R EEET ¥ 7 e T HHAEFE-ERA— Bk % H 1059
(SRS w s el SN Er: NS Y 7 1< RSN PSP RSP P B AL B R E —T —F il 1 E’% 3 —..-1068
o R I D o | R VPR ST 4t - W O BR---1072
BT 2 F o 2 UBERAD FBEHZRIE o orerreeee oo HINEHE - AHEH#H - L o0 31080
TRRASTIE D 72 3 IR T O E [+ vvvvveverevmmemnen oo eae e HHEE-BES B BERA—B -FHHFT1084
%ﬂ@@%mmwﬁﬂff4y@ﬁ%mmmmmmmmmmmmmmmmmMmi ................................... AR B FF-1092
59T ABUBIC X A I R D FE S IPKRRETEHE - BE #E i =--1095
B
FAF 97 avNed Y AUVAA T —F L RGO BE o H O IE T - SRS 5 42 - o B g 21103
SN EETG 2 8375 e 7 A S vee oo eenm et et e R B e H EEe-1111
TR T oI e e KU WE e T K K A BB 1114
PYG I aE] & B DB -vvreveeeereeersm ot AL ST % I m =121
EVR D —7 0 75 LB EVR 5L U7 U— 2T 4 27 U 4 3458

................................................................................................... EHEEN - ERBEE -4 R B.1125
TR T 7 273 3 1 oot et e BREE .- FH £ ZHEAHE--1128
AT Ld ALY = T TOTEEF oo IR IE—- K BB - /NkIE %1133
AV = — OB DRIEE S veoee e oo e BB SFT- % ARK%EE. & B Jk1137
Z Y B ZDRIFE oo FEFM - BEL A EmET AR — - FERE 1140
SHWHRHY
BRI TERLT 4 A 2 LT K er oot ,J\ﬁ};@g.ﬁgm/ﬁﬁj...nﬂ
U HER 1101

GLARFRRIER - HPBERER < B ARER O ERERMEDREEE -« 4 » + - REHRX

&

R 1 ZFEEIHRG) RGENAERIS @SNy 2 BDREDORHA
AFIEE - VEEREoEL % B, oYy 7 <k ThEaEH 1. ARH
BT 5] L wHERNA Y AT & MEBEERESE (3 27— VRS »EA
ENFco WHR—EBIEAAFy 20875 3 c OBHRBROHC. ko
TSRO BER T A bi. TESHED CON T, TS HEFMICIT LI L.
RDAF—VCBET LS5 CE2TwD, BPREBBE 2HH ). COBBOEY
{3 1,000W EHBKEBITH — FAE >-F JBERREZE LHid A h 60 £% B E L.
VR 701x M L2 BTwn 5,

I

EER&A R



Vol. 48 No. 9 SEPTEMBER 1974

MITSUBISHI

SPECIAL EDEITION FOR ILLUMINATION

CONTENTS

SPECIALLY COLLECTED PAPERS

Metal Halide Projector Lamp---or-evoreereeriivin. S. Doi « M. Tsuchihashi « K. Baba + M. Matsuno---1047
Metal Halide Graphic Arts Lamp: - ccoovveeeeommnn. S. Doi - T. Mikami - I. Shoda « Y. Tkeda - K. Hirano---1052
Evaluation Methodology for Color Pendition of Light Sources and High~Color-Rendition Lamps

............ et et sen e e S, Doi o K. Magome » M. Otani---1059
Effect of Air-Cooled Flurercent Luminaires on Air~Conditioning

.......................................................... FRCIRENIBRRRE - & Kansai » K. Onuki « N. Yamashita « E. Saito---1068
The Conflict Between Diversification and Standardization for Luminaires..-..ooooovverirnniinn T. Hirano » T. Takeda---1072
Lighting for a Major New Shipbuilding Drydock:-----cccoemveviiinnninn o Y. Morikawa - T. Tanaka « S. Yamaguchi---1080
Recent Trends in Optimizing Lighting Efficiency:----«rooevererereeee N. Murai - A. Kokubun « K. Magomi « S. Ishii---1084
Recent Trends in Home Lighting Design:«- s« e-sceesurrarermeoimm it M. Futatsugi---1092
Luminescence of phosphors Under Rare Gas Discharge:- - -coroereviroenniirin M. Koitabashi « K. Awazu---1095
TECHNICAL PAPERS
Color Television Receiver Without Dynamic Convergence -+« M. Ttoga + S. Iwamura «» H. Ishii «+ K. Nakata---1103
D N idiCON COLOE CAIMIETA -+« xr e teerrermnreaeaae e aeemieeaeane ae et e ee et e e e e e seecn e seeant e K. Nakazawa - H. Mitsuda---1111
New System Color Picture Tube: - soeemreeerivmiin M. Mizuno + Y. Shimizu » S. Takenobu + K. Yashima.--1114
The PYG Phosphor Screen and Tts Applications:- -« neeeeeeens H. Kobayashi - Y. Ueba - Y. Takano - K. Awazu---1121
EVR Applications : Program Selection and Picture Frame Retrieval---o reeeovnvee N. Koto + N. Hirai - K. Imamura..-1125
High-Speed Facsimile EQUIPMEnt: -« steersrrerreesersmimnmrern e Y. Fujio « S. Yoshida - R. Miida---1128
Design of Audio High-Power Amplifiers:----cccoererimemnnn . S. Sugihara - K. Narita - M. Kobayashi---1133
Problems of Wide-Range Sound Reproduction -« osorreeeremiiiini. T. Saeki « H. Suzuki » M. Yajima---1137
Technical Problems of the Clean Heater-«--+-«c----- T. Ito « T. Nomaguchi - K. Kawamo « S. Mitsumoto « T. Saito---1140
TECHNICAL EXPLANATION
Magnetic Disc-Recorder for Video Recording - severreeraes et H. Kofune - K. Watanabe---1147
PATENTS AND UTILITY MODELS 1101

COVER :

Lighting for Mobile Sheds at MHI's Koyagi Shipyard
MHUI's Koyagi yard, one of the largest and most modern in the world, incorporates two of these mobile sheds
which increase labor efficiency by minimizing movement of workers and bringing the worls to them, in a 3-stage

assembly line construction method. The hull is built under these sheds, moving successively to subsequent stages of

construction.
In the two sheds are some 1000 hooded reflective-type mercury vapor lamps with guards, providing illumination

at the work surface of 70 lux or more.







Abstracts (Mitsubishi Denki Giho)

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1072~1079 (1974)
UDC 628.94

The Conflict Between Diversification

and Standardization for Luminaires

by T. Hirano et al

Whileusers’ demands for diversity and increased technological sophistica~
tion, plus shorter product life cycles exert pressures for more and differ-
ent products, there are equally insistent pressures that make standardiza-
tion imperative. To reconcile these conflicting influences, Mitsubishi
has developed a modular system in which chassis and shade (or chassis
and reflector) units are built, stocked and marketed separately. This is
to replace the conventional method of producing, stocking and market-
ing ‘packages’ combining all components.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1047~1051 (1974)
UDC 621.327.534

Metal Halide Projector Lamp

by S. Doi et al.

As the light source for opaque sccpe projecters, ccnventicnal halogen
lamps have a number of disadvantages, including low illuminating
efficiency, high heat generation and shert life. The ITM 1000 BOC-H
metal halide lamp developed as a replacement for conventional models
allows projection of bright, clear screen images. Its high efficiency
means reduced operating costs, and the longer life reduces replacement
expenditures.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1080~1083 (1974)
UDC 628.94/946

Lighting for a Major New Shipbuilding Drydock

by Y. Morikawa et al.

Mitsubishi Heavy Industries’ Koyagi Works at Nagasaki contains, in
its 1,200,000 square meter site, the world’s largest drydock with all the
equipment needed to design, build and service the large ships required
by the world’s merchant navies. This remarkable project was made
possible through adoption of a new three-stage construction system. This
paper describes Mitsubishi Electric’s design studies aimed at the lighting
system best suited to this revolutionary construction technique, and
outlines the successful results that it was possible to achieve by imple-
menting these lighting concepts.

Mitsubishi Denki Giho: Vcl. 48, No. 9, pp. 1052~1058 (1974)
UDC 621.327.634:774

Metal Halide Graphic Arts Lamp

by S. Doi et al.

Production of the photographic plates required in printing newspapers
and magazines requires both near-ultraviolet and white-light sources.
Conventional carbon arc and xencn graphic aris lamps are giving
ground to metal halide lampls. Mitsubishi Electric has develcped a
gallium—metal halide near-ultraviolet lamp—and has recently pro-
duced a chokeless applicaticn of the same principle. A white-light metal
halide lamp containing dysprosium has also been thoroughly tested
with excellent results.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1084~1091 {1974}
UDC 628.94:621.326/.327

Recent Trends in Optimizing Lighting Efficiency

by N. Murai et al.

The burgeoning demand for electricity, coupled with a shortage of
petroleum and a scarcity of suitable generating sites has focused atten-
tion on the problem of more efficient energy use, an objective that has
the status of national policy in resource-poor Japan. In lighting, this
means mobilizing available knowhow to provide appropriate amounts
and quality, and this paper presents recent trends toward greater
efficiency in terms of light sources, circuitry, luminaires and illumination
methods.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 10569~1067 (1974)

UDC 621.327.534

Evaluation Methodology for Color Rendition

of Light Sources and High-Color-Rendition Lamps

by S. Doi et al.

Recent concern with the environmental effects of lighting have led to
modification of CIE standards for evaluating color rendition, with
several proposals made concerning the concept of flattery/acceptability.
This paper examines the CIE method of fidelity evaluation, along with
the concepts of a flattery index, acceptability index and color discrimi-
nation index, and applies these evaluative techniques to recent litera-
ture and to Mitsubishi Electric’s high-color-rendition lamps.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1092~1094 (1974)
UDC 628.974:628.94

Recent Trends in Home Lighting Design

by M. Futatsugi

Changing attitudes to hcme lighting are reflected in a strong market
pressure toward product diversity and higher-grade products to acieve
a more attractive home environment. This paper analyses these trends
and presents some proposals for coping with them. Discussion includes
actual luminaires—the new Lumiflower and Lumiterior series.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1068~1071 {1974}
UDC 628.94:628.84

Effect of Air-Cooled Fluorescent Luminaires on
Air-Conditioning

by H. Kansai et al.

Higher levels of illumination have recently resulted in increased instal-
lation of air-cooled fluorescent luminaires, but as yet the Japanese
literature exhibits no uniformity of test methodology or terminology,
and treatment of thermal problems is inadequate.

This paper presents a coordinated experimental procedure for
measuring streamlines, thermal quantities and temperatures, along with
the results of simulation based thereon, and develops a treatment of
thermal problems based on the characteristics of single units through
consideration of system effects.
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Abstracts (Mitsubishi Denki Giho)

Mitsubishi Denki Giho: Val. 48, No. 9, pp. 1121~1124 (1974)
UDC 621.3.032.35:535.37:661.14.621.385.832

The PYG Phosphor Screen and lIts Applications

by H. Kobayashi et al.

PYG is a name tentatively given to a cerium-activated yttrium alumino
gallate phosphor (Y3(Al, Ga); Oy Ce) that has been developed for use
in flying-spot color tubes. This paper compares the characteristics of this
new material with those of conventional phosphors and demonstrates
the former’s superiority with respect to brightness, image resolution,
noise, and resistance to deterioration. Ncw applications of flying-spot
tubes with the PYG phosphor screen are also described. The material
is already showing good performance in compact flying-spot apparatus,
and also in computer terminal machines such as high-speed facsimile
units, OCR, etc.

Mitsubishi Denki Giho: Vcl. 48, No. 9, pp. 1125~1127 {1974}

UDC 621.397.6

EVR Applications: Program Selection and Picture
Frame Retrieval

by N. Koto et al.

Electronic video recording (EVR) systcms use photesensitive film as the
recording mcdium and FSS and PMT tubes for photoelcctric cenver-
sion. These EVR systemns feature long recording-medium life, high
density and high-resoluticn recording capability as well as extreme
facility of still-picture repreducticn so that EVR equipment can be
used in  a variety of applications involving the handling of a large
amount of video information.

This article describes, as typical EVR applications, a program-
sclection EVR and the picture-frame retrieval system.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1095~1099 {1974)
UDC 621.327.534

Luminescence of Phosphors Under

Rare Gas Discharge

by M. Koitabashi et al.

Luminescence of various phosphors excited by electrical discharge in
xenon and xenon-helium gas have been studied. Most phosphors were
excited at 147nm, the resonance line of xencn. Y3(Al, Ga)sOys: Ce
consistently exhibited the strongest luminescence, followed by YoOj: Eu,
ZngSiOy: Mn. The luminescence efficiency was highest when the gas
pressure was lowest, and the limit of continuous discharge in xenon was
0.07Torr. An experimental lamp using Y3(Al, Ga);O;9: Ce emitted a
light which, thcugh of greenish yellow hue, had an efficiency of 24
lumens per watt,

Mitsubishi Denki Giho: Vol. 48. No. 9, pp. 1103~1110 (1974}
UDC 621.397.13:621.385.832

Color Television Receiver Without

Dynamic Convergence

by M. ltoga et al.

A ncw Mitsubishi development is the 14CP-15C Diatron SSS system,
which ccmpletely eliminates the nced for dynamic convergence adjust-
ment. Technical innovations contributing to this success are: 1) adop-
tion of the high-precision in-line clectrcn gun and black stripe screen
color picture tube; and 2) point cenvergence of the three beams achieved
electromagnetically by shaping the vertical magnetic field into a barrel
configuration and the horizontal magnetic field intc a pin configuration.
A deflection yoke provided with high-accuracy semitroidal windings to
match the output circuit is used.

This article describes the features, circuit cenfiguration and technol-
ogy of the dynamic convergenceless systcm, outlines a mass-production
systern, and touches on future problems.

'
'
i
'
0
'
1
i
'
1
i
1
i
'
'
'
[
|
t
'
1
[
)
i

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1128~1132 (1974)
UDC 621.397.12.654.171

High-Speed Facsimile Equipment

by Y. Fujio et al.

The increased demand for facsimile equipment has produced new
developments in the image information process field, including picture
scanners, printers, etc. This paper describes the system and techniques
of the facsimile equipment developed.for high-speed document trans-
mission using wide-band leased lines.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1111~1113 (1974)
UDC 621.397.61:621.385.832.5

2-Vidicon Color Camera

by K. Nakazawa et al.

With the development of compact color VTRs and CGCTV, educational
and other organizations are increasingly emphasizing greater use of
visual material. This trend has produced a strong demand for a low-cost
color camera that is easy to operate and high in reliability and stability.
As a result of research to meet such a demand, Mistubishi has succeeded
in producing a frequency-separation type 2-tube simplified compact
color camera that in now in commercial production.

This paper outlines the image-pickup system, optical color-separation
and circuit systems, and describes how, by the adoption of various
stabilizing circuits, performance with satisfactory stability has been
obtained by only white balance adjustment.
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Mitsubishi Denki Giho: Vci. 48, No. 9, pp. 1133~1136 (1974}
UDC 621.375

Design of Audio High-Power Amplifiers

by S. Sugihara et al.

Progress in electronics engineering technology has reflected big im-
provements in performance of high-fidelity audio amplifiers, but in terms
of tone quality the present state of the art is still far from ideal. This
paper presents a discussion of the necessary requirements for stereo
pbwcr amplifiers for reproducing the musical nuances of scund sources
with greater fidelity, with the primary emphasis given to the physical
characteristics. An actual hi-fi power amplifier circuit capable of deliver-
ing an output of 100W per channel is also described.

Mitsubishi Denki Giho: Vcl. 48, No. 9, pp. 1114~1120 (1974)
UDC 621.385.832:621.397.132

New System Color Picture Tube

by M. Mizuno et al.

The color picture tube with a black-stripe screen comprises an electron
gun of the precision-unitized in-line type, a color selection structure
with a slotted shadow grille and a screen consisting of phosphor material
arranged seamlessly in the vertical direction, the gaps between stripes
being filled with black. This system has a number of advantages, includ-
ing inherent self-convergence, 209, improvement of brightness, and
3.5¢m reduction in the overall depth of the TV receiver. This article
discusses the results of studics made for solution of problems, and other
refinements for establishing a mass-production system for the new color
picture tube.
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Abstracts (Mitsubishi Denki Giho)

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1137~1139 (1974}
UDC 681.84.086

Problems of Wide-Range Sound Reproduction

by T. Saeki et al.

Together with technical progress in audio equipment the demand for
speakers capable of wide-range sound reproduction has also increased.
Extending the low range tends to reduce the spcaker efficiency, with
consequent requirement for a larger input. Speaker durability against
high-level inputs and the stresses of very high range reproduction are
the important problems attendant to wide-range sound reproduction,
and are discussed in this article.

Mitsubishi Denki Giho: Vol. 48, No. 9, pp. 1140~1146 ({1974)
UDC 697.2 644.1:662.9

Technical Problems of the Clean Heater

by T. lto et al.

Of first importance in the development of the Clean Heater, a forced-
combustion room heater that is currently a top item on the Japanese
market, is the problem of making a burner adaptable for the variety of
fuel gases being supplicd. A further problem is stabilization of the flame
in the forced-air stream. This paper discusses the mechanism of flame
stabilization and the important bearing of the burner-wall thickness on
flame stability, along with selection of a suitable material for resistance
to high temperatures.
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THAE L ER L 2 IRE L TE L FRAMSED “oie Kl b, K
1. i, MHEOHLRDOFBHETH 5,

B AEE DG, WABENRLE 100 %6 Dby, RSV TR EEE O
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City gas ) 10 EFunl : methane
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Stream\ Velocity 104 CsH@// R
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L L
inner dia.of burner
=6.0mm
_____ b —U,=0
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L 3k —— =
_____ 10 o Z rotmsy
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o ——E
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4 \\ \ x
/
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/ 1
10 2 I3 . k)
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5 "
U]. 4, Gv: Gr D &IJ
~,
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4 nitrogen
Distance from = 108
stream boundary *
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of stoichiometric
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HEECR, (1) SR O TR O KiE (recirculation) 7
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913~f'm el f 16R (3)

TTT, R:j-7 EDgR
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3 &

8,,=1,270/ (1.,.1,5“/7) .......................... (11)
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454 IR O (°C)

24 7HE ¢t (mm)
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j’:jxd/()‘l ...................................... (16)
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512720 ETHD 2V-vb—a OBMEEITHOBHKS: 5 & 2
14, TH 5, PRECTRISRBAE LT 32, AEEHs 5
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