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Historical Development of Analog Disc Recording Technology and Artifacts Now in Existence
— Shift from Mechanical to Electrical Recording Methods for Longer Duration Recordings, and Stereo Sound —
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B Abstract

Chapter 2 of this study, titled “From the Advent of Sound Recording to Its Overwhelming Acceptance,” touches on related
developments, as follows. The history of analog recordings dates back to 1877 when American inventor Thomas Edison came up
with a new phonograph that enabled users to record sound onto a recording cylinder and replay that audio. In 1887, just 10 years
later, German inventor Emile Berliner created the gramophone. The era from that time up until the end of the World War | was one
where the cylinder-based recording medium competed with the disc-based medium. Later, the disc medium which was more
conducive to mass replication went on to dominate in the realm of analog recordings.

Chapter 3 of this study, titled “Birth of Acoustic (Mechanical) Recording and Acoustic Players,” describes developments in Japan
with respect to audio recordings, as follows. Toward the end of the 19th century, Japan began importing wax cylinder audio devices.
At the beginning of the 20th century, already-established Western record companies began making recordings in Japan, and then
reproduced those recordings back home for export to Japan. In 1909, a Japanese company began manufacturing disc-shaped records
(single sided 78-rpm records, 10-inches in diameter), which were released under the “Nipponophone” label. One year later, in 1910,
Japan'’s first domestically produced gramophone player was released..

Chapter 4 of this study, titled “Arrival of the Electrical Recording Era,” describes circumstances ensuing after the end of the World
War |. This era marked the advent of broadcasting, the success of which hinged on numerous developments such as with respect to
vacuum tube and microphone technologies. Such efforts ushered in an era in analog recording, beginning in 1924, where electrical
recording offering superior audio quality came to replace earlier mechanical recording technigues that did not use electricity. Initially,
users of gramophones would have to make their own recordings for playback sometime later. However, it became easier to mass-
reproduce analog recordings with the advent of electronic recording, where records could be produced using conductive analog
record masters with pre-cut grooves. Whereas this enabled distribution of analog recordings of music, it also gave rise to issues with
respect to the piracy of music recordings.

Meanwhile, up until the introduction of magnetic recording devices in 1950, broadcasters would create program content using
disc-based recording equipment, one prime example of this being coverage of the Berlin Olympics in 1936. Japan also embarked on
development of disc-based recording equipment offering performance and audio quality exceeding that of equipment from overseas,
with the intent of using it in what were to have been the 1940 Tokyo Olympic Games. However, whereas the eventual cancellation of
those games meant that those devices were ultimately not used for that purpose, they would later be used in broadcasting the
imperial edict that brought World War Il to an end. During the immediate pre-war to post-war era many Japanese engineers engaged
in original development efforts, which yielded breakthrough technologies such as Filmon sound belt devices which offered up to
36-minute recordings, the disc recording equipment mentioned previously, broadcast microphones, and magnetic recording devices.
These technologies would go on to form the foundations of consumer devices developed in Japan after the war.

Chapter 5 of this study, titled “Longer Duration Analog Recordings and Shift to Stereo Sound,” traces such developments. First, the
chapter overviews developments with respect to methods for picking up sound with microphones and sound field reproduction. It then
goes on to trace changes in sound pick-up and recording technology from the recording stage to that of editing, mix down, and cutting
(disc mastering), both analog and digital. The chapter then touches on the topic of integrating recording and playback equalizers, and
that of test recordings that draw on recording disc calibration methods and monitoring of recording devices. Explanations are also
given with respect to development of technologies for correcting recording disc playback distortion and those for cutting grooves on
recording media with up to four channels of audio. The latter half of Chapter 5 touches on technologies for manufacturing read-only
records and looks at improvements in materials used in making records. More specifically, this section provides details on
developments with respect to conductive properties of master recordings, use of electroplating techniques with lacquer masters,
manufacturing processes for master plates, mother plates and stampers, and record manufacturing processes. It also touches on
changes with respect to base materials used in making records, and adds details about the flexidisc format (flexible records) and other
special types of records. The chapter later introduces the subject of developments in record player technology, providing details about
pick-up cartridges, tone arm and phono motors, throughout the respective gramophone, tuner equipped player and stereo set.

Chapter 6 and later chapters delve into background details necessary in understanding technological developments. Chapter 6
goes into changes in the record and record player industries, and trends with respect to factory shipments. Chapter 7 looks at various
standards, such as international, Japanese and industry standards related to recordings. Chapter 8 delves into numbering schemes of
the International Standard Recording Code and respective means of copyright protection. Chapter 9 conveys details about artifacts
still in existence.

As this study suggests, American companies played a large role in the early days of analog audio recordings. On a more limited
scale, Japanese engineers fueled by a passion for such technology also developed superior technologies, on par with those coming
from the U.S. Some prime examples of this include the likes of Koichi Tsubota who developed a superior cutter head, Naotake
Hayashi who developed a world-leading condenser pick-up and condenser “ear speakers,” and Masaru Ibuka who developed magnetic
recording devices for consumer use. Many other world class consumer devices were later conceived of in Japan, including noteworthy
developments with respect to the introduction of practical digital recording applications in the 1970s and development and market
launch of compact disc technology 10 years later. Meanwhile, some have asserted that digital technology is unlikely to surpass levels
achieved using analog means in areas with a close connection to the arts. Going forward, it is hoped that audio engineers from Japan
and other countries will mobilize their collective talents and knowledge in order to overcome such hurdles.
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%55 RIAADA 51 ¥4 (1954 F)

RIAAGZE 1 - BAESE
A (Hz) Bt (dB) FBERHM(AB)
30 -18. 61 +18. 61
50 -16. 96 +16. 96
70 -15. 31 +15. 31
100 -13. 11 +13. 11
200 - 8. 22 +8. 22
300 -5. 63 +5. 53
400 - 3. 81 +3. 81
700 -1.23 +1. 23
1, 000 0 0
2, 000 +2. 61 —2. 61
3, 000 +4, 76 —4,76
4, 000 + 6. 64 —6, 64
5, 000 +8. 23 —8. 23
6, 000 +9. 62 —g. 62
7, 000 +10. 85 —10. 85
8, 000 + 11. 91 —11. @1
9, 000 + 12. 88 —12. 88
10, 000 + 13. 75 —13. 75
11, 000 + 14, 55 —14. 55
12, 000 + 15, 28 —15. 28
13, 000 + 15. 95 —15. 95
14, 000 + 16. 64 —16. 64
15, 000 + 17.17 —-17.17




%56 I[EC DA 51 HixE (1976 F£HET)

IECER B BER
. FERL(dB) B4 (dB)
JEik#(Hz) | Coarse groove  Finegroove | Coarse groove  Fine groove
2 - - -3.2 0.2
25 - - -1.3 +18
315 : . 0.7 437
4 2.7 5.7
5 +4.5 +7.6
6.3 - - +6.4 +94
8 - - +B.2 +11.2
10 +9.7 +12.8
125 - - +11.1 +14.1
16 - - +12.4 +15.4
20 163 193 +133 163
25 16.0 19.0 +13.8 +16.8
315 -15.5 -18.5 +14.0 +17.0
40 -14.8 -17.8 +138 +16.8
50 -14.0 -16.9 +13.3 +16.3
63 -12.9 -15.9 +12.5 +15.4
20 116 245 1.3 4142
100 10.2 13.1 +10.1 +28
125 8.8 11.6 +8.7 +115
250 -4.5 -6.7 +4.5 +6.7
315 -33 -5.2 433 +52
400 -23 -3.8 423 +338
500 15 27 "5 +27
530 08 16 +0.9 16
800 0.4 0.8 0.4 08
1,000 1] 0 0 Q
1,250 +0.4 +0.B -0.4 0.8
1,600 +0.9 +1.6 0.9 -16
2,000 414 +2.6 -14 -6
2,500 121 3.7 21 a7
3,150 +3.0 +5.0 30 50
4,000 442 6.6 42 6.6
5,000 455 +8.2 5.5 8.2
6,300 +70 +10.0 -7.0 -10.0
E,000 +8.7 +119 -B.7 =119
10,000 +10.5 +13.7 -10.5 -13.7
12,500 #1232 +15.6 122 156
16,000 #143 #7.7 143 17.7
20,000 +16.2 +15.6 16.2 19.6
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#59 FHAKBLI-KFZTOAR

EE 4 LVa— &y O R -
Audio Fidelity XMS-100AF | F4% (30~15kHz A v ) Gtk (70~15Hz) 755K
Capitol LF-1002 7RG
CBS STR-100 F4F (40~20kHz 2 4 —7") K4k (200~10Hz)
” STR-110 FIvY2 v REHE
” STR-120 F ¥ (10~500~50kHz A £ —7) RS
” STR-130 F 4 (40~20kHz 2 4 —7) RIAA
” STR-140 1/30ct ¥ ¥ 27 7 4 X (30~15kHz) RIAA
” BTR-150 BOEBMTF A P La—F
” STR-101 HFTE{FAPLa—F
Clarkstan WR J-105R F 4 (70~15kHz 2 £ —7)
WR J-103L
Command SC-1 F¥ w735 N5y FEEHE
Concert Disk PTX-10 F4 (60~10kHz AKv b) 7275 S/N bIvAHEY T4
NAB F4 (30~15kHz XK v +) w75 ZuXb—2
Pacfic Transducer STR-103. 105 | F4% fitls A b
Shure TTR-101 Iy AEY T4
Stereo Review SR-12 F4 (20~20kHz) 7775 S/N +SvHhEY 54
” MODEL-211 F¥ 99795 S/NFXVRNMNF VR
B&K QR-2009 F ¥ (20~20kHz 2 4 — )
Decca T22-222 '
DIN 45541 F¥ (315~20kHz, A4 —7 AEv ) #iRdLiE (5~125Hz)
” 45542 mE T v F AT AN MEERE
” 45543 ra A b—27llE
” 45544 5 VT VHE
” 45545 Iy 75y 7 —illE
EMI TCS-101 F 4 (30~20kHz AFE v b)
” TCS-105 F4 (30~20kHz AKR» b) 7 —F 14 AN
HiFi STEREO TEST | Nol Ty HIITOVTOHM
” No2 F4¢ (20~20kHz) il 970V ZuRb—2
London SLC-1107 F 4% (40~12kHz ZE v b)
” SLC-1650 HTH{FAMLa—F
TELEFUNKEN TST-72212 F 4 (60~12kHz AFE v )
2 TST-72213 1 D27 1
F—F4FF =% | AT-6601 FE 775 7—23HE +FSvHhCY 54
HE EMI LF-1003 F¥ vw735 S/N (£/75))
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1929 48 (WAF1 4 4E) %5 1959 4E (WFI 34 4E) % T,
TR WPEEREYE. MRS S FER R & s
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3N, WMNEER. ¥4 F2a 7o) TV— - HF
V—Tdh>7

LPREPOKFIISPLa—FERL Y, HiLy
——VERZE FRE L2 0T, $HFINE L, WA
PEICER, BRT, SIS, FUABHT, &
R R, MAEERE2RHE, SPLa—FoXxk
HOBEETEZHIDDOTH -7,

JEHZ DWW TIZSHE 24 v MROMEZ KE X D
A LRI 21T > T 7z28, Hibe = — v BHiR o [
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DONERIINBIH L TRERWE LT, Z07kD
SCERANF & A EHFEL RV,

Y7Ly ¥a B AEATRETIET L ZARIC
ST NVRYIO—LDRY V= F Y AT PR
ELNLMBAEITV, L—_LRMEE AN, ZOH%
MR EIATE IS X )T 2 720MBMEL. &
DBIWHHUBEEMEEZ R T 55, Z DM O TR
. BRI, DR, AR SO W TR, A
FTAUSAEER R LA A, AR EIORE S i
Motz MEPHRATZD T 5. HEHIOWTHZD
Ko % EAL S D L R IIPE D EAL T %,

CCTHREINA 7 Vb b 52 HRT L, £
516 DI %%,

£516 KREH A 7L ERD DEME

HftL a— Fo¥4&  VYHH-3 975%
DS-207 1.5%
i 1.0%
FfuL a— Fo¥s  VYHH-3 98.4%
DS-207 1.5%

1) La—Fo¥4 X

2) MR OB

3) A ¥ U —DFIIR
4) SRIORERE B O EBREM:
5) MIEEE OHEE

6) St
6) -1 MH
6) —2 ImkE

6) -3 AXED
6) — 4 wHUKIEE RO

FANVLy F¥A4 0.1%

6) -5 FTLAEN

x515 WAREF IZLVEZR S W7z 400X150P (2

& BEEH
Bl a—FOLE 400x150P 100%
TR T T R 15%
At TR 1.0%
Rl a— Fos 400x150P 100%
TIRIEMER T T RS 15%
FTANWVLy F¥A4 0.5%
EWABL I—-FOYE 400x150P 100%
A B R A A 1.5-2.0%
EWIA T

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March

556 %L I—FK

556.1 A—KRL3O—FRK

HERLAZE 2 ) L 7-8EH 7 — FIZLa— %
TLVAL, H#OWMB L a—FIZonTid, SP DRt
P OMA RRAD R I N RANITERI S -5
KECHEELTHEEZ TV ALY, HEoRtrEilck
DEMCR S Lholz. ZOHK, BEREBHEE 7 1 VA
EHEMICTIIA—PL, STO74NVAICHEHEET LR
THHESHB SN, Rz ANBOEERAN, a~—
Px NI Ehz, ZoHKDL a3 — FTIERA



WIER S DA & ik Ek o Tz ik 5720 1 80§
DT VAT HUENRD ) FENHEL . AROKTD
P F R ET 2 HEAH Y. 74 VA EHRKD
I DENZ LY ¥ — 232D, BAEICKELE S5 2
2R EDRMD D510 T DOHRBEBMMETE 7 4 L 21
WE 74 VAICEY, WOy —bLa—F, $4b
HLIRFDIEAD L a— PANEEHEZRIT =

55.6.2 #wAbLIO—R

BHEO BB S NS, KRR L e
VOB ERESYPTITED L THBEIERT 5 )
ERERTH o205 DL a— PP ke
NEMEORE 7 4 VAOEMIT, 75 7 HR % it
L. #ii2SRTHEEV2EL7200 A8 2 31
BT HHREHFELDY. ZOLHFIFIIOY—1 2K
ZEEEZPICLTER, @FOLHETIHT ST LA
LTwi,

56563 TJ#./Y—b

1958 4F (133 4F) #k. 79 v AL a— F&ft
SAIP #:id, ¥ =—VEEE ¥ — b (013~02mm JF)
BHRA Y V=TTV AT HHLa—-FE2RET S
HWHE L COMWLa— FEMHRICHBLEIAT
(V)= EHL. L2, COTH /) T—1D
A PE OB A 7 L AR AL X D, 1963 4F
225 1965 AET T T — 27 2l 2 H i 600 T3 B %
THELZN, TOBMEL.

5564 #OLI—R

SP Bt 1932 4F (Wi 74E) 3 HICHAE 7 ¥ —
POEHEPEAD > THEF L TMBEICL>TRERS
TAMALa—F2 [#oLa—F] LT TR
Lz ED 7,

5565 V/EvYISINFEYS

T4 =1 ERIGHLZ#HIEL 3= FEEY AT A
ThO, 7+ Y= bEHH ST, Stx@Hrd L
o THAEZTRoTWA, FIRIWE LTIRES
Wiy AR EDPFR S N,

55.6.6 LWALWAKKEETDLO—R
SPIRoOLa—FOREXE, 104 »F (25cm)
124 v F (30cm) DEHTDH > 7275 SP DR
TH8A VF 54 Vv FREDLI-FHHERENT
w7z,

LP % EP ®Wfic% > T 124 ¥ F (30cm). 10 4

YF (25em). 74 Y F (17cm) FERE o 7255,
84 ¥ F (20cm). 634 ~ F (156cm). 6 4 >~ F
(15cm)s 34 ¥F (75cm) oL a— FHHFEME L.

556.7 J«J)LEYV
HAMADAF 4T [74VEV] 20T, A
P 232WEBRMEI NIV,

I 56 B&Ervoy 7y JEABLI—RT
O L—voxE

5.6.1 ES#ROEHY

MR L a— FEHBML I — FORFREHESIE 20
AU A THHE, =YY ik, MR L I—FD
FAERZ R LI L7225 19124E12 % > THRA Y
BEEOKRET SHHERBIE O & E MR L o —
FHEARZRRET 21RO, WHEOBEAITRILL. &
RELTHBEL I— FOBMEITEN & o7z,

5.6.2 EBEOERHY

124 FEFTOLI— FHRHFRBEREZMEHL2WT
I—AT 4 v Z78EDMTbNTEZD, KFOGEEN
L EBIMOST IV TWZ2, F—7 A5
W OGFE W EETH > 720 F 7Y IR T %
5 V4 (W 150Hz 70 5 1500Hz £ S b Twiz)
OJiH. L a—F (H8300Hz 7> 5 1500Hz & Wb
NTWR) X)FEVRP-2E) THD. HRFH F
L DEZBEZNH LIz, 707+ Vi EOEXR
TEBRBROEMEBK S, KF ORGP REE 2D
BEOWEZLZ 2 €y s Ty I TIE, B v E—
¥ ARNTIOBEZEEITHE L, BFNLOFEEZITIC
KK WAV HRE L, B Z% 2 VX5V
Yo7y 7AEHENBLICZE T2,

56.3 LPAA—KNUYY

LP O JICH G L7202 /NITEAli 7R 7 Y A F v
o727 97 Tholze TDO—I)TI1950EMRICAS
ERETH=F 1 FHM A —H—PHEL, NUTT
WL 2y ARA—- M)y IDOELRTN - LY
M) w2 (GE) 4. NG VAN -7 F27Mh—
M)y MOy h) YK, A=y T af vl
A—=MI) v IDT=TF XAV FHiE. BFELP & —
Yy VOMEREFIINR T W2 BIEEED H — b
Uy VA= =8 L2 F 7Z2REE G OWER.)
FWMTH o 72H T, 1952 4F (IFF1 27 4F) BREDF1
F4&AARY—F 4 F 7 27 ICRICHENR S AARME O
BAEE (AF v 27 R) BarysFry— -y r7y

TFATT 4 XU L - FEORGLHRE EREFEERORR

51



52

TCP20 S BEN 22 L IZEBFEICMHT 5, 2D
Yy 77y 7OWRERITMEEICE . $E 1g TLP
La— FOFAENRETH > 72,

564 AFUFRAA—RNUYY

45/45 FiRAF VA DH v ¥ —~vy NI 1957 4E %
T, NV OBERMTH ooy A MLy 7
AMARIMEL. AT LA LI — FADOBITIZZ DO
B O Y2 LT 1958 4E12, KED 19 L =XV 3%
AL, HREZ ¥ —, HRAIUAETHZDEICAT
LAl a—Fa%%ELk, SOXAFLF - LaA—FD
W25, 1960 RSB 2 REDOF —F 4 FPEED
B, S 521970 RO HARD F — 7 4 F
DEEEZHCIZE Vo THBFETIEL V. 7V ATV
¥y 77y 7Tl 1960 FFI G GtHAam
LETHE) PEBRBBHOWYHLFEOTRIZEY
—HOFEBEFDPOLATF LA ESZRY T ¥ 7 —
H—F)y VEENEH—FY Yy VWL 7
VAZNH— Yy Vid, Rl THEE VI AEID
WA VE=F VANEL, TYTNDIT VTR
7 DEANHE) ANDEA ¥ ¥ —F ¥ Z{LRRSHE T
DI L—ARNIAROBEYDH Y. AT LA RO
ETIFE R LB ZFoRPETT .

565 LPHAM-Y7—L

LP L a— FoOHMIICIE, KARLLTHEEOKEW
T—=u2ibhTEBY)., L A4D 108BH A+ A v 5
YT T =B ZORMERBITHY, GEFDONY
TIN VLS55 2AMh— 1) v VEHABEDET
I M ENTZe AT LADH =Y v VPEASH
2LZOT7T—AFFERLE, ZOHHIE, COT—4
DFPIF 1 T TH 27207 — 20 EAICHHIZE)
&L ATFLF A=Yy VEHMAEDEREAECI T
AN=0BELBZEPETFONDG, FHZOT—A4
BHEENEWZD, ATFLIDONL AV TITALT VR
A—1IV v VEMBREDESL L, T—2OIIRE I
PEHz EFTFAD. La—FOZ ) REOIHE) M
ERHAEINEZLEBZDHEHTH -7,

56.6 AFUFHL—V7—LA

AZFVFH =Y 7 =2 Tk, € FVEUIC—I
BREEL727VAMOITANT VT - T— L EIZR %
BRI St L B, 1958 fEICA T L F - La—
FASEASNEREHR, b—=rT—20&FHIKEL
ZALL 720 SSMMERO/NS WV, 2~3 7 T XA OBESHE
THAENRELZ b=V T —2ABREESh, 7T—20

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March

SRR D 10HZ ISR EESND X H Ik o7
F-HEHE CTOMARICHEE 2 5 L 2 — FOR
WCAELZEONAESTHELSLL, VA F 74— %
FrYUELTHEEE VA F7+—2Fx vk
F—LIFENTWVE) 3% D7 — A TR SN2,
FAT LA LVI—FOFAIZELTHI—F) v IO
EE DT XV TMEH YT 4 Y TREOME 15 I
HhELESHERM O L DT — LTRSS X
I otze ATFVAM =27 =2 TOSEDHN
. AT 4 v 7 IHMTEEDERATY) v rERS
JALTHAF 3 v 7213 % PR L 720

56.7 J7#/E—%

Y= T =T VOREETHLE—F =122V T
. B RS ERY AL VML YT gy - B
F—, aVFUYEMBAL Yy v a Y s B—F =S
fibh, BHRETL—FIZELAFY IR - vr0
FR-E—=F— (APE—F—) Blibh T,
=7 —7NVoBREHKXE L TE, 1938 4 (A1
134E) ICREDT FA4T7 VAR TA FF5—FF4
TR (VAFFTATREBMIEND) % BIsE LARAHE
JiXTV—=XYDERDE >N T E R LPHT
L—X TldbAETEE L E W ehoizhs, BORTIE
F—=PFF TV —=DER L2 L b REELRV,

56.8 AUV IBMRSAT T+ /E—F—

1960 sERICAB ET T &T T v ¥ —DRED 2D
YAFTATRIEIRNV N FFA4 TR b o 7205720
EHEEZ T TREro 7. FHLEH—RE—F25%
OSBRI SNz, 74 /€ —% —TliX 1969 4
(BB 44 %) 6 HICIRHMDOT A L2 VFS54 T 7+ )
E—Y —OPMBRVBRTEBICIDfTbh, Hik
F—RFA VLI PNIAT T4 ) E—FHEASHI,
BHRICHRITLAETICE VKRS —FKR 7+ /=%
HBASN, ZOBREAOBBALFEEIHi V72,

RETSEICUELFSE

1) HAF—F 4 s [+ —74 L HER] 1
F4A7La—F, Iva—F7L—%¥—, Vv
£ r7a7% > (1986.12)

2) M Fk= TR 7 USSR ] NHK EmrH #%,
#1248, %115, pl2-17 (1969-11)

3) M EW, ET . KFHE B—. @ ORE,
B W [F1 227 1La—F<x2%—HPCM
FATEEICOWT] MATAEI0 H HARE B
Kl R 34-20



SFEOBL AR L g /W [T Vs
AFN YT IFY Y THREEE PCM TV
VTR BORBUN WAI604E 4 HY  p78-84
HEER, KEIME. R E[5vFaT %
AW AEREE . DN-036 EDJ Hak$is 35 (1982)
R @Y [FY7 05— 7k EoiElE] O
AEGMaE ik 39% 9% (1983) p624-63

RKTFESMN /L NIT 2322 —Ya v
SERERL R ZEIT) . SAFIEA (B8R KEE) “ k%
BB EHICHDEER LA T LA SRS T 7~

8)

9)

10)
11)

FFRAE & o T BLEHA " H A & A 2 il v S B
p.759-760, 2009 4= 9 H

REE W TEERL 2— F] ORGSR
30% 25 (1974)

()Y FA4AM=YavyhyTq v ZiZonT]
I VM 1970 4 11 H %

REFRZ [RGB LIS ] W )EFRAT
PEFHRZE TV a— FoB LR, ity =—
V&R < —Vol.10, No.10

T7FOTT 4 X7 L - FRIMORFLRE ERFEHORR

53



54

6 | Va-FERRFVI-FT V- Y EROLER OIS

I6.7 L O— RRFDEER U R

HAD L a— FatEoERIE, 1907 4 (Wi 40 4E)
10 AR DO & — VBRI X 0 I H AR & % 8%
XS EER SN, HRICBI 2 RANOMEL a—
FEBEGHFHROBBEEZMG Lz, Z02ERIIZOSM
EHRR S HAE EEE S BlHAT o2 7K
) &Y. ZOEFEIZI9124E (KIELE) ik
a—FHELS I, HEEHES THEHEL .

1915 4F (KIE54E) IR DL I — FOEAE
LTV, COFEFTRTHWEEICU Y FHLohiz,

Z D% 1927 4 (BHF24) 5 H I3kt HA
RY F—VHE LSRR, 9AICRHAE Y ¥ —FH
TR DRI S 7z,

ZORIED 1928 4F (BIAI 34E) WCHAZGMHEE
X ) HRRYDOTESAKAA L 2 — FA5RE I N,

1930 45 (B3R5 4F) (Xl ifdt 2% v 7 L a— k.
1934 4% (WA 9 4F) (& bkt (Bl A
F7) BRI S iz,

1942 4F (BAFN 17 4F) 4 HICiE. HARZE H Ll
& (BHARV = V&) v shizs,

W i% 1945 45 (BPRI20 42) 10 AL a— FAEEF

PICIHE > 720

1951 4 (B3I 26 4F) \CIZEPER @ 30cmLP A5 H A
e AT LRI, EEMD 17cm4d5 WL D
EP #1x. LP%5c® 34EH 0 1954 4 (WA 29 4E) 5
HICHAE Y ¥ —X ) e & hiz,

Z O D 19524 (A 27 4E) 10 H 12 A K TRl ik
DHARF —F 4 RV I N7z

Z D% 1958 4F (WA 33 4F) 8 HICHEEM D 45,745
FHRAT VAV I— AR, TOEH)HEIEIC
PFTHEAAELI D ZFLF L a— sz,

1967 4 (BWBAI424E) 7 I, WhWw 558 1 IREAR
Hifb2fibh, La— FEEETHO50%DHNES
masigd sz, TOHBEZE % T, 1968 4 (I
M43 4E) 3 HICY =— LR CBS OIFEHEICL - T
AR CBS - vV=—L a— FRRV.ENT,

INLDLIA— FEETOERERF 4 FLOL LE
61DXHT%hbB,

HAENTOT > 127 L a— FOERAEERR & 4E
A ESHOMRZRT LK 61 0L &b,

CORIZRZMY, 78HfENSP L a— FTi
1936 4F (HRAI114F) 123 F Mz idsk L. 30cm X
1Z 25cm ® LP L 2 — N Tld. 1976 4 (B3 Al 51 4F)
WA 9460 TR DA RER: (ZOFEDLP LI—FD

#6.1 HHPELI-FEXEOEEEE

1B77E(B/R105)

F=RRA IOV LA BT RO+ /TS IORA,

18874 (BAA20%) IS—IL-ARL—FIcLOARABZRITSEHRT ) OREA,

1907 (BRiA40%)
19094 (BRja424)
191285 (XKE XfF
191545 (KE 44)
10274 (BBH 24F)
19284 (BB 3%)
19304 (BBH 5%)
19314 (BBH 6%)
19344 (BEF0 9%)
19424 (HIF175)
19484 (HF12345)
19494 (HF24 %)
1951 4 (B#1265)
19554 (FBH304F)
19584 (HHI33£)
196594 (FBH345)
19664 (4 14)
19674 (Hf42%5)
19684 (HF435)
19694 (HH445)
19704 (HF455)
1971 £ (FHN465)
19724 (BR#475)
19824 (BHS74H)
10864 (HHI61£)
19874 (BH62%5)
19894 (T tHE)
19904 (F R 24)

BREFRIE () 88, ABLO—FEETFREEDORME.

BRBFEBRILE (K), () BASEBES (BEXI0LE7) EABLI—-FOEERFTEIC L5,

() BXxETESESMBLO—FAE150, 0008, EFEFES, 000E.,

(#)BFAETEHEE. FER I ORERICYYEA.

(B BFRRIF—LETHEBSRT. BAE/5—B 58 ()BT,

() BXAEEBMEAFABRIOEIRAHLI—FETE.

S W L o N

HKRCAES4—331/3EEERMLO—FRE.

TEETE ) (RTAF) BRI

(#) BXREEWLO—FX LB (HRBEXLI—FigS) BT,

#2320 LE7331/3EHELPEN.

¥RCAEVS—TALFEPHERT.

BAI0OLE7 . BRI 240 FLPERFE.

L BT,

BABRAREV4—BARIMAS/ASHHATLALI—FER. TOREHIYATLALI—FER. EEH|ITLLLO—FR%E.
HAY/STRIT. —FLa—FOEEME.

BEE 24— J4vF A hbEyhTF—=FLa—FR5E.
F1RERERE(LO—FIEERIS0NDAREBMAEHLNS) . BRIOLE T, 30cmasEIELO—F &%,
50%4 ES MO T (#H)CBS Y _—La—Fiil.

BEEVS— 4F %NS AT L(CD—4) 28R, REIOLET?  F A LI T La—FEE.

BAIDLET  JoTAARR—S30  HuT42F La—F (BEUVTAHIELI—F) $£5.

BERIOLET . PCM/TURLBEARICLBLI—FRFE. EHEIYTR9IZRFHAF IR ILLO—FH RTINS,
BERIOLET, PCM/TL4ILBEARIcL28ENLEARM TORTH £ RTEZERL.

10EE&CD, CBS-Y=—, IFvy4-Yy=—— a0LE7R%.

HLCOMHEILEL. COOEREESEL, 30em/25ecmLPLO—FOEREESEEHA D,
EEDATRT(WT. P47, ¥v—7),

FF+ESERI(SCMSHRXNEA).

BEHE. DATERILIZSCMSOITEIEE. COE LY BRI LSEFLI—FEMEHME. ISRCOBERMTEALRE.

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March




110‘- .|.,_4‘.!.L .... R e |

......

, 45@!151?crn A
(- - | / | | \

| | | \
/// /{P (30ca, 2508) | | | | |

Eﬁﬁ”‘f‘f;{’? LO— FOEEME (B 5h)

@5 10 15 20 25
(1930) (1940) (1950)

ECT8EEL - FERRAP SR L EEEES.
CHNELSAFEETIIEROLDEERTH.

6.1 BAEARTO7FAJLI- FOEREEHE C FRLEESBROHR
(BARLI—FHEERICLB)

AEPE AT 1236 1) ZALsk L. 17cmd5 iz EP
La— FTid 1979 45 (A 54 45) (IZAER] 1 EHGRO
EEREEL TV D, 1980 FER D PIXIC R B L.
LPLa—FLEPLI—FOAERIEI%EDL. CD (2
YR MFARAZ) ko Thbbhlz, TOMOIK
WELI—=FTL—XDIEII oD LEUTDLH
WXk b,

THursLa— ol AlZowTid, BNTRS
D LP L a— FARERE %L 72 1976 4 (HFI 51
) TRZ2EDTOEI RS,

£62 7FAJLI—-ROEEA

W W 72758 WA & 43 =
AR %360 T3 WA GH 9 295 fH]

HETIIMA»WEO 5 /5, SFTITHOABL
BoTwiz, TRICHENOT—F 1+ A bDy b L
I—F2 HATHEERTET HBIELSE 54 2 2K
ZMR B & ABIZKRIFEICH KT 5, Lidomid, &
RPHMEORVHADF—F 14+ 774 VL a—Fa2H
AR A RN S H AN & 2 DS B0 NGE I
THLONRELALTH o7 WHTOF Y F Ve
X B HITESEBIA IR S T 5. HEZAT - 72
O KREBZED D L )Tk o7z,

COKIMERAEEE S RELRIRBEZNT 572012
. HRSCEA T 2 HARO S, HFE HIES.
TVEHAR SRR EL SN2 LIIEI T TRV,

FT— VKR EOIMIKR L 72BIR I 2TV 20
THb,

I62 LOd— RTILV—VERODEER VBT

F—F 4 FIEMDOGEHH DL T — FOFE
BT A =T 4 ARBOKEE, La—-FERTL,
1907 4 (WI3R 40 42) 10 AR O A — VRS E 0 I
W5 HARSE FRBEg S s h, BRICBY
SPEPOMNELI—FEEFHOREZHBL-C &
Wl B, Z0 2% OSHIIMA S H AL G5
e BAaARawaeTHhat) %0, 204
1912 4F (KIEJE4E) Wi a—FHE 15 mk. &
T HEES TH EHEL 7.

7Fru L a—Fe 7L —YR3IHEELIPOHBRICDH
D, EVARELLTKY VONE)»iE. DEZICR
7 U HBEROE RRIIH Do T0be ERFOHER
ZFE63IRTHY TH Y. 1961 4F (HEAI 36 4F) 12
W RHENITU% TH o 72T DB AWML,
1970 ¢ (B3AI 45 4E) 1SR ZBROBBRED SR TH -
7230%%WA, LPLa— FOERERPE —7I1EL
721976 4F (3FI 52 4F) 1213 K373 538 % V23 L 72,

BHERE RO L o H TR, BAZH)E
HIRDY, T LTELABRNO—-HELRTAT LA L
GOAKMET Y H Y TVAF LA OMREZDLZ 5,
ZOH%IZ, K621/ EY, XL — AT LA (B
R 1973 AR, IR 48 AEEH, R 7 L oA 2SR SR

T7FOTT 4 X7 L - FRIMORFLRE ERFEHORR

55



56

444%), BV 25— A7 LA (RN 1974 £ GIEA
49 FEEA 7 LA A K 47% ), 2 v K—F v b
(B R%IN) 1977 4E. 1988 4EHH. 2001 4EH) . ¥ A7 A3
VR (BB 1979 SEGIAAN 54 AEGA 7 L A AT
Fe#565%). I =R (RN 1984 4EH) O%EE
REFJTETBY., SOMA—F 1 FBEIH 84 (6
ENS 104E) OFMTEEEZRYELTE 2,

%63 EBRNTOHOXFTLAET—TLI—4DEREHE BED

IVE=R VIOV TIEID L) hdFamdiE L,
40 4EDL LB EH 2 Y Ao oGk Ty ST
Wb, 7HusZLa—F7L—Yii, TOIrK—-%
YIMCEEN, THRS T4 A7 ORI S
HOMkH L TSN TV 5,

A7 LA HBEROE AoV TR Fa— v Kk
PS1962 4B 12X H & D72 & 9121963 4 (I3 F0 38

BT HECFEORE] L))

R BR EBRE | AOSHLLOEEH L% F=TJLa—F—2m%
19614 (BEF364F)2A — - 3. 7% - —
19624F (B#I374F)2A - - 7. 2% - -
19634F (B#I384F)2A 2. 1% - 10. 8% - —
19644 (BEM39F)2A 3.4% | 11.3% 13. 4% 9. 0% 8. 7%
19654 (BE#H1404F)2A 5.0% | 17.2% - 13. 5% 14. 8%
19664 (l#M414F)2A 5.5% | 20.2% 23. 9% 16. 7% 17. 9%
19674 (BE#424)2A 9.2% | 23.58% 25. 8% 19. 8% 22. 5%
19684 (F#434F)2H | 13.4% | 27.5% 28. 9% 24. 1% 24. 5%
19694F (A#444F)2H | 1656.8% | 30.5% 32. 5% 27.3% 28. 6%
19704 (BEHI464F)2H | 18.6% | 34. 6% 36. 6% 31. 2% 30. 8%
19714F (BEHI464F)2H | 21.9% | 37.1% 38. 7% 33. 9% 33. 3%
19724 (B#I474E)2A | 27.3% | 43.6% 43. 1% 40. 4% 38. 1%
19734 (lH484E)2A | 31.5% | 47. 0% 48. 5% 44, 4% 42. 1%
19744 (BE#494F)2H | 35.0% | 49. 2% 50. 4% 47. 0% 47. 0%
19754 (BE#MB04F)2A | 41.5% | 53. 7% 55. 6% 52. 1% 51. 6%
19764F (BEMG14F)2A | 43.7% | 55. 4% 56. 2% 53. 8% 565. 9%
19774F (BE#IG24F)2H | 45.6% | 56. 8% 67. 9% 64. 9% 56. 2%
19784F (BEMG34F)2H | 48.8% | 57.6% 657. 8% 66. 3% 59. 3%
250
200
150_ X
100 | w VK (FVT)
wTIYITI
ER AN
[ PZS=h 4
50 | LIt D
cbzz=ay
"ED2T5—
0~ ait
68
At
EV15—
CcDXz=ay

6.2

E R SRR O RIFLAERE

82

83

S TFIHYIN
o aAvk (FY)
86

85

¥ IzZavk
S yzay
S AN

HAERTOA —7 « 7 HRZOTIHRE (1968 £~1986 F)

Vol.21 2014. March



) ICIITAD R 3 HAZDICKH L, iz Zo 20
HEoORK60 HECELTEY, 7Furla—Feid
H ) EHEORMERL Tz,

CD OAKEARIZCD 5 YVt (R 1988 4
W), 32320 VR4 2703y ROBR (R
11995 ) ZRETERUE ORUICA-> TV 5,

AETBE(C LI EIF R

1) HAVIZ— Fih& 50 41 ~d 5 LHEFED AW
7o ~HEEEAH AL I — P4 1993 48 (P
54) 30 1 H3®AT

2) HAOVIa—F#EE 2013, —MEFBEAH
AV a— Fifhs 2013 48 4 H AT

3) MHBLWFFEOHIN ] 5T

4) PR AR, PSR HARE R &
P 2 At

T7FOTT 4 X7 L - FRIMORFLRE ERFEHORR

57



58

7 | va— FRItss R

B Ic oW

L — NI i d U rp o FEAE RS TR A S
NBHDOTIE R TERLER V.

ZD7DIIZHBEZ RS 270 OB EE T
Hb, TOBMIEISABREZPET S OTRITNIER DS
2\,

B I EBRBEBIC & 0 € S 5 BB, EISK
SR D HE S N5 EINERBME. ERFEIC XD H]
ESNLERRME DL, TFRTF4 A7 L a—F
BV T HF R ToORIRED MR S L, W ALH
HIZATHN D &9 LB EHET 2 LEPH L. HA
X OBUEHIEMEECMES (RER) . TEHAN .
N— FER, L a— FEFUIRMY 2 #lH =17
W, WOE DI —F 4 A REERFIN— FEEDORER
726 L7 L2LEYBOEMPEDOL a2 — FREHIZD
WL, BEFEEEIHEISLTVwE o0, avF vy
ZOHOOMBETRMANIT L A LW E V) IR %
WiRZHITFHER VTV S,

TFRTF4 A7 L= N TOREOMEZ DT
WET %,

I 71 7704 L 3—R& ISRC BEERER
U A&, EARRSRRE. EFRBRBICDONT

TFRTF 4 A7 LA FZDHODEBREKIL,
wARE DRI E W 72 DIEC (International
Electrotechnical Commission FEBSEAME#ERME. &R
Y2t —7) ITLDHIESNTWD, 72 ISRC
DT Fur T4 A7 b Y Z2ROWNHGE OBKIE
ISO (International Standardization Organization
BEEEHEALRRRE, AT 24 —7) L DHlESh T
%o ERBMTH L HATRERM (JIS) &, 7+u’r
74 A2 La—F&ISRC OBEHHIEL T 5, [
B H AR TERME (JIS BK) ([2HE - =Rk
PERTEOGH L E Y TOREPIEZHE LT,
HAL a— M &5 OERFKDSFORFHR FRT
B BE Yy ry PRNEMOBKEEBIEL T,
722 L IS OB IR EFEORERE S 4 T DS
HHZHGT2bOTIE RV, FEHAEOBET
EERBRDEHEBE ZBET 2H G D 5.

#71Z7rursLa— FoBKERT,

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March

K71 7FO7L 30— KO

TrursLra—1Fr:
FEIBSBE TEC 60098 [T a5 4 A7 L a—
R OVP A 3
[EIPIBAS  JIS Bk
SERBME RIA] (HARL a— M) Bl -
RIS202 [T a7 F 4 A7 VLa—FDERRF
HR O R
RIS201 [F4 AZ LVa—FHIY x4 v P RO
R i

D bEo7FurLa— FoBKERELOP LR ik
PO EZ HiE L CERSRTREICDA o TR HL
AR TH %,

2 72 \ZISRC OB 2 /R $

F 7.2 ISRC D&

ISRC :
[EIPN B : ISO 3901 [International Standard
Recording Code ]
EIPNEE - JIS X 0308 [HIFEEHE L o —5 4 » 7
a— V]
ERHME RIA] (HARL a— Fips) B :
RIS503 [[EIgsfE#e L, a—5 1 ¥ 7/ a—F ]
RIS505 [ISRC 45 FRiE % AL

COISRCIE, RAEFHI 7 ¥ Y ERTIAHLA,
ISO WRELHIE SN2 HKETHY . T ISRC DI
O F R0 R A 1 [E] A B AR o 38 € 45 oo [ B AR B
IFPI (International Federation of Phonograph
Industry EIBE L a2 — Figps) HHHL L. EWNEHEIZ
IFPI A H RO ENEBHARIEE L7z H ARV a— F
WAL LTV 5B, D72 ISRC o P HLE R
BESEOMEIZHARL 23— Fi&2MT> T,

I 7.2 7305 a— RUSNDIEEG

MR L7727 F a7 74 A2 & ISRC DI,
VLY EREERE LUTHEITIY MAZBK TS
%o BUEOHIZIE, MHHREAT - L EREDT T
A R—= MR TH o 72h Z OB KR HIRE DR
ZERIC AN, IEC % o [H BB ] & BB 7 5 4
N— MEEZ R D AKR, EEEEE T oL R CER
B E D ERLBDIIET 5. ZORENLH%Z
F—=F4FHhEy b F—=7La—=FK&CD (22



FFARAZ) CRBZENRHES,

K713 CH—F4FHty b F—FLa— FoHK
Z, FT7412CD (o7 VT4 A7) OBMKER
R

R73 #—Fa4A4HhEy bT—TLO— FDOHEHE

F—FA4Fhky b TF—FLa—-F:
FEHK IEC60094 “Magnetic Tape Sound
Recording and Reproducing System”
Psrtl-7 EIPNHE JIS S 8604 [ 4t v
FF—FLa—F]
FERHM RIA] (HARL a— Fipex) #g
RIS306 [ —F 4 F Aty bF—FLa—F
DFTRFHR R k]
RIS307 [ Aty b7 —7 VL a— FE W]

R74 CD (AXIXY bTF 4 RYU) DFEE

CDh:
F BB TEC908 [Compact Disc Digital Audio
System |
EPHME JISS 8605 [Z X7 FFA ATV
INVF—=F 4 F VAT A
ERHME RIA] (HARLV a2— Fips) B :
RIS204 [# — 7 4 % CD ® F/RFH I Jr OV FoR
ik
RIS203 [ 787 b5 4 A 7 FIMR ]

M. FEERBM (HAL I— M4 RIAJ RIS #
) 13, THors—2ax—IY 538 (PDF) 2%
Y rya—FTAHIENTE S,

http://www.riaj.or.jp/issue/ris/

Zofic, FIHEORELEZRIET 22 E2HBE L
TRERBEDP L BEAT 50 AC=ART VTR
L—Y o JIS BUE RIS LT, kel B &
WZOWTE L DEFRBUED ZOBITH %,

AETSM L 72 B8R AhiZigilk.

TFATT 4 XU L - FEORGLHRE EREFEERORR

59



8 | wassh

DR IR L BRE TR DONWT

I 8.1 BXRBEYOMHESZEISRCICDWVT

WayF Y EIRAOY R LIHME, HREE
%u%ﬂv%b\%®ﬁ§uﬁy%x%%%#éhf
HWERTH D, BT ROMGOM S FAEEFED D
1=— 7 BRFEHEICOVTIE, ISO TH#E S h,
1986 4 12 1S03901 ISRC (International Standard of
Recording Code) A% S N7zo 2 ® ISRC @ ISO
W& JIS (HALZERM) b RIS (HALVa—F
W B) AL A7b ., JIS Tid JISX0308 A3l & &
N7zo T®ISRC OEMIEHEIZDOWTIX, ISO THEIEE
OB B I 4 & T 2 IFPI (International
Federation of Phonograph Industry) T % i & 11,
1989 4EIZ 11 izl s h, Tha 2 THARL a—
FIHETIIERIALA FI54 ol T Loz 1991
7HE TIAT . FAE 10 H 2GRl Ly KRR
Ehze DEOBKERHTA FI4 v Tld, KXE.
THhT 7Ry b, BT 124 THEIK S b ISRC OHE
& 2 O IEREAVR S . B PR B IFPI @ b
&, IFPI @8 L 7z 4 ¥ o> [5 P9 45 PLA% B 538 2 B
720, HARTIZHARL a— M 2SE NSNS L
THEMCH72oT0b, 2O 12Hpa—Fix, E#
2Hi, BEE I— F3ML AR — N 2H, SEWE
M TR SN TWw5,

I 8.0 BEFEYOREICOVT

ST OB 24T 9 BRI & Bl i oo Wi i %
ERTHLEDND D, ARTRECHMETOMR 2
119 A% Z ORI T OFEARN 7 FRIT D Tl
hTH<o,

T, W REMEZZ U T (BRI AMED — 8% 72
TAEHEDTATEY . K81ITRT [ 2 MM E
MR TR @Y SR TIEME. TEHE O
TH 5 ENEME L TDOEEMDILEL O TH 2%
VEBEBEMED D 5o HAEBREEMES & L CHiZeH, Ml
. La— FEUER, BUATER. AMBOESEE D
BiFohsd,

CORBIICH MY . SFEWICET B AN E
BEHEMEC S5 AR TH V. B H Tl 72 ISRC
W, 2= WK 2o nIUE, HEREHEE A
WX BRFHETH S, PlziE, 2 DIy st
F4 A2 (CD) ICiF. 207 a—FELIFEh 4t
I % i sk 5 BT ISRC A3tk S TH Y.
EHFMTH ZDISRC Zinik L. FIEBRHEMEE O AE)
KT AT L ORER T & OFVEBE MO BT
TEHIELEN BRELPSZOFHIEBRSN T
Too ZOERBENZ. KE & HA K OFRM THEMEMED
L CoFEENM L FEBEROR AR Y, iR

B (BEAE) | | BB |
W (RE5R) e
F—tER A
KRR I REEME
SATORF (ERFED) EEREA |
Wi
BER (BER) 5
Rl
[EIRRECHE FI A Mam
(£ B ERE ) LMsE
BREMIHTS z";’:%* v
§ i s b= .
R (E ) WMEBRELEOEEED
& :: HEF
pprre R (REE) .
DL TORF S (i) HokHERE
REMPI L ORI

EXBEORE (FEBRPSMH LR

8.1 ELMIMEMENDE (KRG FRICEET 3 MBEIEH DN %2R )
(FhE{S5A. M EIEE. AAEDLE [FMEPhA#E] 1583 x—Y&25EICL 1K)

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March



BT 25 ThHo THIMRFETEMEMEZ L
IV SN TERDST LD B, KETIX
{ERR ISR A OMEFIA5R . R FREB L
I — FEEOSEY OBEEFI R & 3D 3T AR
ZBDIH L. WIHE HATIE, Bk TORAEOX
HODFAET B0 BRI TR LL_ERT 2 S BO% T
WAZ E D E M55 - 72 & v ) a2 BOE R AT v,
HERE AR 2 S A > Twize BARTIRE S HEFRE
DIEME R BB O 2 45T 23710, HERE & A
BHEE - T EEINTWICZDEDF % RDFIH
B ZOFE LI, HERH X Z OFEMFIZ - TH
BLLC&7zo TR > TRIEDD AR BRI & 4l
DERDI-D, FEFEIEMIH Y 7 LERILE RS
CEBITDIBRD TS, DX RIRETIE. WM
TIX ISRC 2KEfE 5 % o 12xt L. kI TI1d ISRC DR
HNZ X 2 MR E OB A M 72 W72, ISRC O FF
KL LIS AT, HATRZAUHR I IR TIRWDS
b OOREGW R TIEOYEI T/ IITbRh T v
B ISRCIHHD AV v FBHDHNTW2,

WA o T MW MR FEORAR I A 722
YT UVERERY 7 MEENMEA SN, HAOEARH
HiLD ConFcEsiibhiz, BekTIE, WiiH» o
RKFEBEXALO Z 05 BAOM#EBHITHNTWI225
HATIZ 1960 £ - T, BREH L a—-F&
HOBREICHLERD, FHOERENIF .
DOBEBRELOL 2 — FEHAOBARER I T b E
B, TRV FVYOF VI IMEITDIUAD. K
JER T Y7 VEERHICEAZINDE L) ITo7:
A, wEELSEbL W u— Y MR TEL L
Mo, BEERL L I FERBOLEVDL O 5 FEE
HER D208 L L7z COMBTHMINE HA L K
FEOZFVEHLE O, FRICEEREE 0@V ASHE 2
B L7z THuZ70ERLEHETT—7TTT
2 TE =X o THEMEMR ., ZERERATAELS
P52 W3 2 GG SRHE 2 5230 TV 7 B o F RS
ELVa—FEERZ, TUVINVAE-EBEEST
Btz % B AT 2 D0 L WIRIIC D - 72720,
1RDADF I F VI ¥ —%&FTT 5 SCMS ()
TVIE=REA=TV RV DI AT L) OREZITR-
TWize KRETIEYRFEREESFEBRL, LIa—FE
LR RO Z RN ST W2dS, FEBEED
WD B o TN E R LT 2 2 &I %
RLTW, — HARTIIEE R FEE 2D, ¥
BRSO MRANOMM 2 DX L. BRI TN LIS
D H AR KRN O WG RO SR AR E %
HH. WM RHEOMNED 2 WIEToO SCMS O %

HIsLTW7zo HAD L a— FREESEIZZ OISR HE
DOFEJELHE L. SCMS &IZHELZTF—Ey PV R
7 5 LRI S WG R MEE RIS 2 AT KA
B2 IR R R T HRE L OVSEEH VTV
(1989 4E5 AIC7 ¥ ¥ F ¥ THDHONDAT 757 4 &
WTMERR . ToOBh, MUICKRERP D222 2 & 2R
NTOW BN OB EEDOZEIN 22T T, FRED
IFPI 25 HAL 2 — FRRICT7T 7 ARBICKEL A
EDOEFHR R EINTz, FHRE L TSCMS O L v
)T ETHALV - FHEOAEL  DAT A5iHE
AShiz,

VEICH 2@, ShE TosE W oORERRE.
RELLEALRVATHLRREICHY. Zhdh b0k
AR B EEIZ L > Tnh,

— A FR W DHERIRE 2 3RS 5 720 IZIF LU D
3HEY DHENEZbNS,

. REFHLOMMEDOHTWEHT 278 BAEFE
F RVl R F OB DB 2 AT
LHEMBT L /L. —oREIFHEITITLE
FH, BH—REPW S NFICR 2 OREHZ A
MBDBFES Bo S OYAFINFHNT O
HoTHOHMHEDV—MOREZFHOILIFE)
THR,

2. TRETOMIRITE FINEHEDRSE Y AT A
RIREY AT LB EZMANEIRET 2. TDY;
FEF 2 T ARTHOMENLEL LM THE
TXTOHAEBIHATH Y, AHFEORFIEZRF LT
BL2%<, BEMHAEDOHNTOREIZDNWT
BEEF R I TV ERdh ol

3. THHLOREF L Wi AL EO M
HEEZ, REEEXBIRVOOZOHMAH % F)
M EAFEDPMBL, BVFTRER VAT A E
WS 20 £F 2 7 4 BFHR KEF IS IOV T
bHETY %o

DVD Tid Lt 2 o s R S, Mo —F
KA ZEH LT @R 5 bHA % H v 72 R EE DR
HEN2, BHLTWwWI = Faoho 1#oR
FERICX D REN S, o — Pt —4—
WZERGRZE DT LHFENRE L2, T0X) LG
BIIAENONIBELAHELT 245 H, AFE X
BABEVRRICH S,

—HHARLVI—-FHETE, RILFILVWEEDR
% Fid 3 D)k FEHLT 5 72 DI AR SNT B LB &
Awizary7 v RETOROEANPRENITITZ S

T7FOTT 4 X7 L - FRIMORFLRE ERFEHORR

61



NERBAER (a7 yEFa2) 71 B LY BAT) SENMLELIND,

y—] BBV L. FAHEHEOMKIIES 72 FREhH D

ERIZEFTRES oy 7 vV VEHTORD FETSRULCELSEX

HHORERIENEE ZOFRDOIEY Ji 2R —BlE ol ) R N, BIR, BREH. & [ay7 >

GHRIDE) HEZBAEITHRL TW L7201 PR D AL & FEHL L 72 B iR ol 2 A
. IR OFAERED, EEBREME R OB A YED I, THAULBL 2 2R &30S EIP14-5 2001.11.30

REGRY AT AZHEAL, Vo REWREAEEB

62 E R EMERNTORMCARIRE  Vol.21 2014. March



9 | sz ORI

7Furz L a— NIZBET 5 iR T ToRVER
. i F L CERPEDOBIERRS. B2 e
b4, g E BABE R ORI Z DU FICHIEET %,

X 34 1R T HARTRMIET EN/ASPLa— FiZ
DWW TIIEIRE T EIRAT 50

B35 (FpS TRk ZE) (2Bl 2R3 HATRANZAE
PESNI2EHO—EOEPERAI O SP L a— NI &RE
F A AMRAT S %o

K36 CR_RTK3IS DU+ ZMHmRKL a2 — Fi
(v FLa—F, 3¥ 7 La— %) Z&REY
BHEHIRT 5o

3.7, 3.8, 3YITRTEPEZEIHITONT
M370 [EEEEHFE LT =y KR I K VPET v
FSEFTERETI 35 5] 122V TId, SRE TR,
HAZ o A7 BRASHMSEIEST 2 € 7N 2 5R—A
L. SREGBRMEIEICOEFVEERERLT VS,
HRIT A7 OREAETLETFIVIE. T v 282 Hks
HEBOMBO R D20, BIHTDT v LR
S sIhs, SROEHFHHEZ. L 3B 5
DI L FRFIZHRE SN2 EF V508 (1438) bR
AL, BECRTEENT v NOECETIL 2—7F
Y (039 HBALTVS, S ORI RERD
BALEHLTW I ETRLAIORT WA,

E M OFE A (1910 4) OBUFEROIRY %2 B
FTHEUTOMUML &b,
oy RIKRY B GERDA
= v R IRV 325 5ERDA
=y Rk 3B e (BREEEHE) K37 I1RT,
=y Rk 505 (BIREEEE) K38 I1TRT,
ZOBAED 1910 42T v 23 7% L 2 BHAFE 58 &
Nz ZDHHLO1BETH BK 39 TR L —
A VRN EIREA YA LEM L.

A2 HMRZ RS TS v 7 —~y F] &, X 46
@ NHK AW I RERIN TS [#HROR
RO BCEIE DN AP EREER ] ICHEREI L Twb,

AT VR RORO I D HGE A S h 727 4 2 2

id. NHK BORTEWEEIHRERL TV,

42 LD IBRO/NE NS v & —~N v FHEEIRE T
EORA T A MBS RICEH I TV 5,

412 Bz RmsRERA L -y 7 af il
A#— 1 v Y (DENON DL103) ZBIETH S N
TWh,

414 R ERT 74 VE YV ERIZOVWTIE, B
R RSB A, R R LI EZe T A3 L [ A L
TWwhb, ZOMICHEREEFHED S5BAL TS,

X 416 (/MR Z RS HEM 7 4 Ve v PRI H
ERIZOVTIE, SIREERHEVIAET 5. 7272 LY
EARMZBNTWDELDEILT LI EDNET L,

X417 EEOOTFT—73—%,
NHK Bkt a . B,

B AIBIHMBlZ RT A Y v 7 AFHERAL ¥ — A —
71 SRLIZOWTIE, BB TIRS N TwD, 4
DOEF VBN EOBASTALTEY, 4T
Bzl Ttna,

K419 IR T BRSO [4 ] OB ERITO W
Tid. HBIEBY X5 2 OJRRAH NHK kS i<
BREN [4 ] OEBIIEIERIRYHICH 5

K51 MHSA 707+ »iZOwTid, NHK %
WA MRA LR L T %o

DToMNER~S 707+ vid, HARIo2 ¥ T7HR

KAPRA L, BEBULTHH STV 5,

52 ALTEC#:639B<A4 7 a7+ .

X153 RCA#44BX ~A4 707+ ~,

54 RCAFL77DX <A 27 ua7+ .

55 HMFEOFKETHMEINTEATIDX <A

a7t v,

X 56 Telefunken#tM49 2 ¥ F % —< 4 7 u
VAN

P57 BEEMOBRERHIYTFTrH4—<f 707+
v CU-1.

T7FOTT 4 X7 L a— FRIMORFLRE ERFEHORR

63



64

%58 NeumannfL69#AFL a5 ¥ —<4
7a7 % v,

[¥59 Neumann f: KU-100# %I —~Av F< 4 71
Tx* I

510 Schoeps #:&fi~ 4 7 a7 % ¥,

HHER BEOKRAASTEE) WRROEEMO~RT
Va4 rzu7x v AR (46 OEMES) 1Z.
NHK BOA WP CHBRBREN TV,

X511 ®F v~—2 B&K 45 / HHEMRME~ 4 ~
27 ik, BRI gAY 7R 48 L. BUE
THETIHH IR TV S,

FAVZ VAT AVYTFARY
X517, K518, K519 27”33 %4 MV (4% 2 B#l)
BACTHAIZT AT 54,

B 521 12733, X520 0 NHK 4 i 78 iF 0 B %6 L
7ok E R REAT) X 2805 %Rk L2 1971 4
1 H%5%nL a—F

HAITAE7 NCB7003 [HrA3¥ Y7 AT 4 —
T R—=A A+ RHRBK Y IV AT 4T
HAIaa A7 2446,

B 5.22 127" § . X520 @ NHK H ki 58 it 0 B %6 L
728G HE (REEART) X B85 2tk L2 1971 48
AHREOLI—F: AR T AT NCCS004-N
EI RN e aP 478 ¥

1971 45 1 H 11 B R ESULR /N R — VL TOWHBER O
%, HAgo A€ 7184,

K523y [MREHMHOLI—F< ¥ —J
PCM/ ¥V # VikEke] (DN-023R) ZBIfEAA a0
LT HRASHPRE LKA IZHIT T,

B 525 IR T HREMOL 2 — F= R ¥ — ] PCM/
FYUYVEERE (K523 58, METHE) ISk 55
POFE % sk L7z 197245 10 A% L a—F, H
Aaua 7 NCC8O01 HIE DA R ¥ F 54y H %%
Bl E—y 7V MEMEZE M EZRE 17 F (55 6
15 %

1972464 H24 H, 25 H, 26 HFIN Y 7 —F— Vi
TG, HAR2O 2 E7 M4,

1974 EDBEICH AR a0 2 E T CTHE STV 2L

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March

BERERORRIILLTOMEY .
- DN-023RA (1974 4F, F— 1 v S THRANIHEH &
N7=PCM/ 7V ¥ V&, sk 4~vy ¥
VTR) &HDH,
- DN-034R (1977 4, lkb§iz 4 ~v FVTR) %
BHAIO LA THRAICHD (14529 )
- DN-035R (1979 4. &c $% B% 1& U-maticVTR) %
BHAIO A 7HEBKAICH D
- DN-035RMK Il (1982 4, iL§##%ix U-maticVTR)
HAaw A7 HKAIICH Y (K531 BH)
- DN-039R (1984 4, it # B% 1 U-maticVTR) %
BOAIO A ET7HKAICH Y

CD OHIEBIS T L 22T 0 v = — &%

DF I I NEFERIBAETOHITHEHI T2,

K530 Y=o— FIFLF—F1F 7Oty H—
PCM-1630 (HA =z 1 2 ¥ 7 B &Htimg) |

K532 VY=— 2Ty 7EENY FFVFNEE
B PCM-3402 (HA 2 v 2 €7 s &K |

K534 V=— 48 bFv 7 FIVFNEEHE PCM-
3348 (HAzZ v 4 €7 HAAHTH) o

CD O BIVEBLS THE L 72 BV F 0 = 5 bt 2tk
FOT Y NEFERIIBUETH B THA STV %,
X 533 1R =B X-86 2 T v 7EAY FF
EERLE N1

4535 1”3 =Bk X850 32 b T vy T Y8 LR
(ARSI 047 BRI o

X 5.36 (279, 1982 4EICFIgE S . HIFEBISGICE A
INMR{RODOT v F AT 72 AKPCM/ *+ —
74 AR (DN-O36ED) 1. 3 CTICBEE I G
L2gko T,

B 537 1Z/R"9. 1984 SEICRIgE S . HIPEBICE A
ENFMFIRADO< A5 ) Y IHFTY 7 ViR, B
AT L THRASEDA L, B ST,

K541 TNVAFA Ay FZ—~y F, HAaoay
TR ST A

X542 DENON # v #—~vy K, HAav 27
KA A

543 Fairchild # v ¥ —~v F, HAawo A7
BRREALFA



544 Neumann SX-45 # v ¥—~v F, HA2
T AT RS

X545 Fv~—2 FNVbT7x oAy F—~v
F. BARzo s ¥ 7S,

X546 Westrex 3D # v ¥—A~v K, HAaT A
| v an T E

547 Neumann SX-74 #h v ¥~y F, HAan
A€ 7 B sl

X554 Hvr4 7=y YHDENONF A L 7 b
FS547F—%—, HARa LTS
s

X555 Neumann # v 54 27 L—A, HAano
2 € 7RSS

X563 EEHDOEY LP L a— N, REHmEmEs
SR Ao

T7FOTT 4 X7 L - FRIMORFLRE ERFEHORR

65



66

10 LY

La—Fid—MEEwE L B 200z o1 =—
7 BETH Do FERFREPER M O T I — M
Wt & OIBERAL VA, SR VM B OF VB
ML BHMDY Z28H. ULICHD Y 250 720 iR
MICBIRESN TV L R OB ZHZ T0D, T
72LaA—=FIZFNOATREIE VA APMETE T, B
hd 5 EREMMbD 3 v 5 2y L HARKDD - THD
THRVTHBETAATH D, LIz TEH—T 14
WXL 2= FEGEE2 D TR ZORHBICMET 2
WEPSHEE TORERBTRIES NS,

F—F 4 FORNYORBEIARICHLE) AT
& THDOXNVIZEF R € DB O KE O XA X %
BN LRHBORBICEZLZADBREV, 2DXH
RIRWO b & T, BBIER SN T 222K ETH K
E#HOL RNV EGER L72F — 7 1+ ORREIEBIHR
ATHMBEICE o TiTbhiz, TOREWEFL L
TAT & THE2ERT 22RO v ¥ —~v
FZBZ L2, BRI CaryFrd—¥y

ENRHA SRR ORMILAEZIRSE  Vol.21 2014. March

Ty TRAVF UV —A X —A =D EHIE L7
My RAEMBRSTRE M LR R EET 6 h
b0 =T 4T O EZB/E, WHAEDA—F 14
DR E LTI 1208w, IR 5 A
HEPETEZ CHA L7, ZORMO L a— FIZBER
TLEMOGE TR, FYINVETOEMLLE TV S
VT INT-HFHEOREE TOMREEZWHEIC L2 CD
DHFEDHFREIAET %o

F—=FA4FEINETTFurHE LTRELT
ETWN TYINEMNEIEH L7228 EPETh
TWb, LPLAEDVSLTF Y VEMNOEREIZXI), a
A2 MHTORBICEHB LD DD, ZEMITEVGET
BChFEFTOTFE I TERLIZLARNVEVRIN-F
VERZONBZVWTVE LDOEREL ML, TOH
DF =T A APMHEOREERHELTION—F L E
BZAHTLENEEND,

BOYICAROBEIZH 2o T2 W20
2 DN AR ZHE ) #HELZEKT S,



