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@ Erard (79 Y A) 18714 FTNVIAF—TA N NT27 a3y A516
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ZE (BTN db)

1 2 3 4 5 6 7 8 9 10 | F
D18t aE— | 65 65 65 65 66 65 64 | 65 64 | 65 | 64.9
2 1800 46 65 66 | 65 65 66 67 64 | 65 65 65 | 653
(31871 4 73 73 74 | 73 72 73 73 72 72 72| 726
@ 1871 4 82 83 83 82 82 82 82 83 83 83 | 825
GHN (%) 81 83 83 82 82 82 83 83 83 84 | 82.6
~HE (B6L cm)
w dp h g B TL— A Hi
P 61 4 "
D18 i 7 ¥ — 923 204.5 84.5 84skg | &) AR 64.9db
-
73 e
2 1800 48 119.2 220.0 83.0 463k | (L b AR 65.3db
-
85 9 N
(31871 4% 1415 246.8 96.1 2679kg | (0 &I 72.6db
2—a
85 4t P
@ 1871 4¢ 139.8 259.4 94.8 3223kg | (0 @EPE | 82.5db
2—a
‘ 2 88 4t St
GHUL (Z8) 150.4 274.3 1013 | 480.0kg™ |\ " o, EEPE | 82.6db
27 C
T 3%
1. TrA4F)>
WSS
O xmy 7| (En)  BIEEAHE 18 i A591

@ 3R] Rk

vuillaume (77 >~ &)

19 HALHE  A384

2) BRROET ) OFERmITNFEEHOMEEESEII LT,

3) V9 RIATDI A vy 7 ORI OR[N0y 7 || ZERiEo%EEE [BUL] & L7,
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O] ®

BE (BT AL db)

@ oy z]agtsid | 71 73 72 71 72 73 71 72 69 70 | 71.5

@ [BUL] 19 e | 80 77 78 76 76 76 78 78 76 77 | 710

~Ti& (BfLcm)

1 I 12 13 i HiE
@ [xay 7] 18 it 59.2 35.6 18.5 12.5 455¢ 71.5db
@ [BUL] 19 fibfd e 59.4 35.9 19.3 13.0 400g 77.0db

2. N—=7

il S

Qv TNT 7 vay - XEWN=T BUEETRHE (772 A) 1780 £ A743
@FTNT o vay - XEVN—T Erard (77 Y A) 18824 A3167

@A Minerva (171 7)
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Z8 (BTN db)

1 2 3 4 5 6 7 8 9 10 ¥
D 1780 4E6H 72 73 73 74 72 72 73 72 71 72 72.4
(2 1882 4E 72 72 74 73 74 74 75 75 75 76 74.0
@B (%) 82 81 81 82 81 81 81 89 81 81 81.3
<& (BfI cm)
1 w dp S 344 B
35 %
D 1780 4F-tH 162.0 30.5 34.4 9.4kg oty 72.4db
46 7%
@ 1882 4F 177.0 48.5 99.0 30.0kg % 74.0db
Di— g #
. 47 7%
@HMN (%) 187.0 54.2 100.0 40.4kg 0 — o 81.3db
g

1. 7)I—+H

WE A

@D1*%4 Bemard (77 ¥ A)
@8 FA Weisse (“IL1) )
@N—=23 Boehm (KA )
®~—243  Gandilhon (77 ¥ A)

GBI Pawell (7 A1 7)

2006 LA

1770 4FE A3259
1830 4FE  A3270
1832 4FLH  A3164
1880 4F-tH  A3280




EE (BET NI d)

1 2 3 4 5 6 7 8 9 10 | B
@D 1770 £ LA 74 77 77 78 78 78 78 77 77 77 77.4
(2 1830 4FWH 73 75 74 73 71 72 72 72 74 73| 729
(3 1832 4EH 81 84 82 81 81 80 79 81 82 83 | 814
@ 1880 4 UH 77 74 74 73 73 73 73 72 73 73 73.3
GBI (%) 81 80 79 80 80 81 80 80 80 80 | 80.1

~Fi& (BfL cm)
D | 0 | hed o end end gy | e
dm out dm in dmout | dmin

@ 1770 4F 4 63.6 55.0 2.8 2.0 2.4 15 220g V| 77.4db
(2 1830 4F U 68.1 58.1 2.8 1.9 2.3 1.1 440g | ¥ ¥ >~ | 72.9db
(3 1832 4E U 66.7 58.1 2.7 1.8 22 12 465g | ¥ ¥ >~ | 8l.4db
@ 1880 4FUH 68.1 60.2 2.6 1.7 26 1.9 440g | V¥~ | 73.3db
GH (%) 704 | 633 17 | kEHUY | 20 | REFW | 485g | #ES | 80.1db

2. 770z b

WE A

@D5% 14 Astor (T FY)
@8 %4 Cramer & Key (¥ FY)
@13 F 1 Lefevre (#¥1))

@O~R—=21R Lefevre (737)
®HA  Clampon (75 > A)

1780 4EEH  A3428
1806 4-tH  A3442

1830 4FLH  A3446
1900 4FLH  A3451

2010 4EUH

4) [REHAD 13, BUERZERC &) OO 72D FHIATCT & 2o 72T,
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® @ ® @ ®

HZE (BTN db)
1 2 3 4 5 6 7 8 9 10 =]
D 1780 -t 75 79 78 78 78 77 76 76 77 77 77.1
@ 1806 4F-LH 86 85 84 83 86 85 84 84 84 84 84.5
(3 1830 4FLH 81 82 83 83 83 83 83 83 84 83 82.9
@ 1900 4E6E 85 85 84 85 84 84 83 83 82 83 83.9
G (%F) 83 85 83 84 83 81 82 82 83 80 82.6
<& (BfI cm)
dml | dml | dm2 | dm2 | dm3 | dm3 | bell | bell
1 : e ame am ¢ | Ems | B | BR
out n out in out in dmout | dmin

D 1780 s

540 | 3.1 1.5 26 1.4 2.8 1.5 6.1 52 | 310g | % | 77.1db
AELH
@ 1806 .

58.7 | 26 1.5 3.1 1.4 3.2 23 8.4 58 | 515g | w4 | 84.5db
4R
3 1830 s
g 524 | 27 1.4 2.7 1.4 3.0 2.0 8.5 6.1 | 395¢ | w4 | 82.9db
® 1900 594 | 28 1.5 2.9 1.5 3.1 22 7.8 56 | 720 a7 83.9db
ARG . . . . . . . . . g 5o .
®HIM - - - 0 0 - " 755

60.1 | K&EHH | REHE | REHA | REHE | REHE | REHE | 8.0 | REHE | 785g | .~ _ | 82.6db
<§§%) A /f 7
3. #—AFRT
il

O3 %4 BEEAHE (KAL)

1720 4£8H  A3521
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(210 ¥ 1 Biihner & Keller (75 >~ )

@ 8L Trigbert (7%1))
@arvnyy b=k Lorge (#¥1))
®BUL  Marigaux (77 >~ A) 18007 %

1830 4FLH  A3530
1880 4FLH  A3535
1900 4F-EH  A3537

bell dm

@ @) ® ® ® Lout+in_
HE (BTN db)
1 2 3 4 5 6 7 8 9 10 ¥y
@D 1720 FLH 83 82 81 82 83 86 83 87 85 87 83.9
(2 1830 4E1H 83 79 80 86 85 83 85 87 86 83 83.9
(3) 1880 4EH 83 82 83 82 85 85 84 85 84 85 83.9
@ 1900 468 85 85 85 84 83 83 84 81 81 90 83.3
G (%F) 85 88 88 86 87 86 85 84 85 80 85.8
<& (BfI cm)
1 dmlout | dmlin | dm2out | dm2in bell bell EX =30 o
dm out dm in
D 1720 N
57.1 22 1.2 25 1.6 5.6 42 225g VA 83.9db
AL
21830 N
56.1 2.0 0.9 2.6 1.5 6.2 42 255g VA 83.9db
AL
3 1880 .
56.6 22 1.0 2.7 1.9 5.4 3.8 350g | ¥% > | 83.9db
4L
@ 1900 N
60.4 22 1.0 2.8 1.6 53 3.8 525g VA 83.3db
AL
H A L o L o Vv on
® 59.9 | REHH | ARFRM | ARERH | AEHH 5.0 3.6 735g | _.° _ | 85.8db
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4, T7y7dv b

5 HE 25

D4 x4 BEEAFE (FA4Y) 1710 4FEEH  A3646
28 ¥4 Stengel (FA ) 18354FH A3658
@15 F A Savary (#%1)) 18444 A3655

@ KR4 Y Heckel (KA ) 18804 A3666
B Yamaha (HA)

@® @ ® @

EE (BTN db)
1 2 3 4 5 6 7 8 9 10 | P
@D 1710 4E 68 75 75 75 75 76 75 74 75 75 76 75.1
(2) 1835 4EHH 81 80 80 81 82 81 81 79 80 80 80.5
(3 1844 4F 80 79 80 79 81 80 80 81 81 81 80.3
@ 1880 468 84 83 81 80 80 80 79 79 79 78 | 80.1
G (%) 85 84 83 82 83 84 84 83 84 84 | 83.6

183




~FHE (B cm)

dml | dml | dm2 | dm2 | dm3 | dm3 | dm4 | dm4 | bell | bell

1 . ) ) ) C|ES | EZH | R
out n out in out in out in |dmout|dm in
D 1710 1252 23 | 14 | 28 | 15 | 38 | 25 | 45 | 34 | 38 | 29 |1365 7 75.1db
i ' ' ’ ' ' ' ' ' ’ ’ ’ Eley o™
® 1835 .
e 1302 23 | 12 | 29 | 15 | 37 | 25 | 44 | 34 | 38 | 32 [1550g| % .7 |80.5db
I—7
(3 1844
p 1271 22 | 12 | 3.0 | 1.7 | 37 | 28 | 45 | 35 | 49 | 4.6 |2110g| A7 v |80.3db
N
® 1880 .
e 1266 3.0 | 12 | 36 | 15 | 37 | 24 | 45 | 35 | 46 | 3.8 [2355g| .7 |80.1db
®}E‘ft =h EIN =h =1 =h =1 21 =1 =1 =
(%) 134.0 | ARFHH | REHM | RFHI | AFFH | RFR | REHI | RERM | RRHI| 7.3 | KEHI | 3210g | 77 | 83.6db
N £ER:F
1. KLY
illpaets S

OFF 2T VRN BEEARFE 1700 448 A274
@FF 2T VAN Saurle (KA 7) 1840 4ELH  A3732
@EA MR Cerveny (Fx ) 18784 A2546
@B Alexander (A7) 2010 467
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ZE (BTN db)

1 2 3 4 5 6 7 8 9 10 ¥
@D 1700 4EAL 89 86 85 86 85 86 86 84 85 85 85.5
(2 1840 4EHH 89 89 89 89 88 88 87 88 88 88 | 88.4
® 1878 4F 86 87 89 87 86 86 86 87 86 87 | 86.5
@HR (%) 91 91 92 91 91 90 91 91 90 90 90.8
<& (BfL cm)
bell IIA|RYTA
1 dml | dm2 | dm3 | dm4 | dm5 | dm6 | dm7 | dm8 | dm9 | EE | EE
dm dmout | dmin
M 1700 1215 | 85.5
5 7221280 40 | 1.7 | 1.6 | 1.5 | 14 | 14 | 13 | 13 | 12| 12 | 1.1
AEAR g | db
@ 1840 1010 | 88.4
5751286 34 | 22|12 12|12 ] 12|12 12]12]09] 08
AL g | db
3 1878 1785 | 86.5
e 5871279 45 | 26 | 20 | 18 | 14 | 14 | 14 | 13 | 13 | 12 | 09
4 g db
OF: KLV o i o 1 2595 | 90.8
(%) 56.3 | 31.0 | FFHH | RFHE | REH | RFHN | RFHE | R | RERE | RRHI | RER | SRR | REHN b
Z g

2. b7~y b

HESE T

OFF =25V FF>y b Ehe (KA )
@FF2IFNVbF Ry b Saurle (KA )

@FFaI VT Ry b

@A Bach (7 AV H)

RIEREARE

2012 4FHH
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1750 4E8H A922
1805 4F  A3233
1845 4E8]  A1322




®
HE (BTN db)
1 2 3 4 5 6 7 8 9 10 ¥y
@ 1750 4E6H 83 84 85 86 85 86 86 85 85 84 85.0
@ 1805 4E 90 90 89 89 90 90 90 90 90 89 89.8
(3) 1845 4EHH 88 87 86 87 86 87 88 87 86 87 86.9
@B (%) 92 90 89 87 88 94 95 94 94 93 91.8
~FHE (B cm)
<Y A | v R
1 belldm | dml dm2 dm3 dm4 dm5 ) B T
dmout | dmin
D 1750 Sl
e 59.8 15.1 1.9 1.2 1.2 1.1 1.1 0.8 i 515g | 85.0db
@ 1805
p 51.1 10.6 1.5 1.2 1.2 1.1 1.1 13 1.1 425g | 89.8db
(3 1845
64.3 10.8 13 1.3 1.2 1.4 1.2 13 1.1 625g | 86.9db
AR
HA o o o o o
fi ) 48.0 12.2 | RERA | REHH | SREHI | SREHIS | REHH | 13 11 1125¢ | 91.8db

5) ZOHEBFOTT ALY =AY I LSRR 720, AEIEEHIART,
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3. hAOrR->

WE A

O v 78y b Reichart (KA )
@nNuyr7rf—tarR-—rpar—
@FF—bBrE-r Sax (75 R)
@B TFTF—ra K-> Bach (7 A7)

(St ou] 03]

BE (BT ¥~ db)

1602 4 A3780
Helmut (A1)
1870 4FE  A3199
2014 4§

A874

@ (hw)

1 2 3 4 5 6 7 8 9 10 | P
@D 1602 4 80 81 80 84 81 83 82 83 82 83 | 81.9
@y o
Sy 83 85 84 85 84 84 85 85 84 84 | 844
(31870 84 87 89 86 87 86 89 86 85 86 86.5
@H (%E) 96 97 96 95 95 93 94 93 95 95 | 94.9
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~FHE (B cm)

bell YA TY A o
1 dml | dm2 | dm3 | dm4 | dm5 | dmé6 . X | B=
dm dmout | dmin
@ 1602
w 109.8 | 10.3 1.8 13 13 1.2 1.1 1.2 1.4 1.1 840g | 81.9db
@/

v 7D 112.5 10.2 1.7 1.4 1.3 1.3 1.2 1.3 1.3 1.0 920g | 84.4db
av—

® 1870 118.0 | 150 | 2.0 1.4 13 13 1.4 13 13 1.1 890g | 86.5db
AU . . . . . . . . . . g .
®}E‘/ft =L =L =1y =1y =1y =L =L =1y

(5% 1259 | 21.6 | RFHH | ARFHI | ARFHI | RFHI | REFHI | ARFHE | AEFHI | REHE| 1760g | 94.9db

4, REHREER

e S

Oty 8RR (B FY) 18104 A821
@7 v TIA NNy BUWEEARK (5)) 1820 4 A2934
@4 7142714 F Brevet¢ (/37) 1850 4~ 1880 4 A3778
@ONAHF 7V Sax (%)) 18754FtH  A3814

G B&S (FA7) 2010 4L
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ZE (BTN db)

1 2 3 4 5 6 7 8 9 10 ¥
1810 4t L%
g) * 75 75 74 73 71 71 72 70 73 72 72.6
2 1820 FFEHT v
754 bk 82 82 82 83 81 82 80 80 82 83 81.8
v
(3 1850 4E~ 1880
EF T4 LA 83 85 85 84 84 84 85 84 85 80 84.3
N
1875 4FEH/N A
@ $ 82 81 81 82 83 83 82 82 82 83 82.1
AP
®H (%) 89 91 89 88 89 90 88 89 89 88 88.9
<& (BfL cm)
bell o
1 gy | dml | dm2 | dm3 | dm4 | dmS | dm6 | dm7 | dm8 | dm9 EE | BE
1810
© ) 2550 | 72.6
FELNsS| 820 103 | 86 | 74 | 67 | 65 | 58 | 53 | 44 | 48 | 3.7 &
v g
@ 1820
FET v o 1345 | 81.8
o 935|170 | 7.1 | 64 | 45 | - - - - - -
774 b g db
RS AN
3 1850
-~ 2500 | 843
1880 4F | 109.2 | 22.0 | 7.8 5.5 3.7 - - - - - - i
+7 47 &
LA R
® 1875
SELEIN A 3975 | 82.1
80.7 | 247 | 78 | 48 | 34 | 24 | 20 1.9 - - -
T+ g db
:/7)
G s s s s . s s L L .| 11865 | 88.9
- 100.3 | 47.9 | KFHE | RFHM | REHI | REHI | REHI | REHI | REHI | REHE | REHN
(%) g db

6) [—] 13MFEL L,

7). COEBOFOHE (dm) YA b rES

(dm6) F THMIE L7
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BbhUIC

SREOREDER. COBRDO 7V — | EF—FRI B ETOEBFICEEORMA RSN,
THEEL BERICEVEERDH D H00, BBUORAEKL TWDE I EDMHERTE T,

E7 2 3Ea e T - Ik F L, 18 ~ 19 L OFEEZROFT R TIX 17.6 TNV
(db) DOMMAHERR S N7ze TNIMBOEZROFTERMND, £T—HHETH LD L TEE LT
BIMEL VD) 2 EATED, F2THEICBWT O RAERERIB TR 61 #2585 SEAIEN
LTV A DIZEEWNIEARA R S 4, FFICE = Tl 84.5kg 205 322.3kg $ T\ 3.8 fEOMMATER T E 72,
77 A F ) I 5.5db OFEEMAFEL SN, FELDTNTIES L0540 v ZHT IR H S
720 F7o N—TE 1.6db OEEBINARER S L, TAELROLEAT 35 K S 46 RITHIML 72 2

R D IR L T b,

REEZHI I E = L THEOBADVIE L TN — MEERICL OV BEIEF LT L TH D4 —

FHHAED 4 KD ) B 3AKDE CERET, ®&OBFAUTE - 1900 FEHORELEHI TR O b D &
Y 12 0.6db DDA S NTze REEZOTHEIIERIZBW TETOMBIILRD S LS H,
ZOWRINES Ve L2 LF A OBIREMOZ bR LI2E ), ERICIETE- &0 & LAHNsR
b7z,

SEEERL, ZOBRICEEPTREZWMNL T b, KEFEHIRZREIRIIR 2 2 HEOREIRTOR
HEOID, 7= OHBDPHETH 505, WHOELETH L [y ] EBROERITI [
V] ETIE9.5db DR E DD 5. SEFEBOTRIIILAMEMICH Y . FFICNVOEESER
TOELAK E

B, TOMEIE [REEMREDRFENE] O [FMEDEEe] %% 1) 720EE
526580040 [18 - 19 HALTEPEIZ BT 2 oA A — b & 325 & OB 2984 - BFe) (IFR)
D—BE LTI - ZiHEOFETH 5o
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A survey of changes in the sound volumes and dimensions of classical music

instruments in the 18th and 19th centuries

Noburo MORISHIGE

In tracking historical changes in western classical music instruments of the 18th and 19th centuries, here I
present numerical changes, focusing on the sound volumes and physical dimensions of historic instruments.
This survey also included the weights, and to the extent they could be discerned, the materials of the
instruments. For reference, I also surveyed instruments that are currently in use and included data for them.
The 18th- and 19th-century instruments studied are all from the collection of the Museum of Musical
Instruments at the Musashino Academia Musicae. I studied eleven types of instrument: keyboard, piano;
string, violin and harp; woodwind, flute, clarinet, oboe, and fagott; and brass instruments, horn, trumpet,
trombone, and low-pitch wind instruments. I studied several of each of the eleven types, sorted by date. The
results show that sound volumes increased over the period for all of the types of instrument apart from the
flute and oboe. In regard to dimensions, although there were differences between the kinds of instrument, a
general increase in size was observed.

The piano showed remarkable increases in sound volume and dimensions. Over the period, the volume of
the studied instruments increased by 17.6 decibels (dB). With an increase in the number of keys from 61 to
85, increases in the dimensions of the studied pianos were apparent. In particular, the weight increased by a
factor of 3.8, from 84.5 kg to 322.3 kg. The violin showed an increase in volume of 5.5 dB. In terms of
dimensions, a slight enlargement of the neck was apparent. The harp showed an increase in sound volume of
1.6 dB. Concomitant with an increase in the number of strings from 35 to 46, the dimensions of the studied
harps also increased.

The woodwind instruments showed relatively small changes in sound volume and dimensions. Values for
the flute showed no particular trend. Of the four oboes studied, three produced the same volume whereas the
most recent oboe from around 1900 produced a volume lower than the others by 0.6dB. All of the woodwind
instruments showed increases in overall length but the range of increases was small. Very clear increases in
weight were seen owing to the increasing numbers of keys, changes in materials, and other factors.

All of the brass instruments increased in sound volume over the period. Because different types of low-
pitch wind instruments were studied, comparisons among the data are difficult. However, there was a
difference in volume of 9.5 dB between the serpent, from the beginning of the period, and the saxhorn, which
is closer to modern instruments. The dimensions of the brass instruments tended to increase. The changes

were particularly large for bell diameter and weight.
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SFHUS R

AREFFEIE I8~ 19 WALOWEEICBIT 27 T2 v 7 HFRETHON L EROREBNEBL /-85 ET,
FERERo [Hel & [ECEAL, TN 0Z e BETRLZDDTH 5. RAEITITEE
OIS LI R AHPTEM A, T2 BEEHE L THAEMH SN TV AERIZON
TLWAEL, 207 =8 25 L7z, 18 ~ 19 il oI A R AEEHT, &T [REE R RS
EE | OFTEERCTh b BHOMMEIL [kl L LTY7 /., [HER] LTy 744
Yy eon—="7 [REFLZR] L LTI7)V—F, 27705y b, F—FRZ, 77Ty b, [&EELR]
ELTHENY, FTyy by bRy R—r EFERZEEED 11 HETH L. 20 11 FEDPS
FERP ORI E Lo AEOHE, COBRO TV — b ed —RT 2R ETOELRH
WCHEOBIMA RSNz TR, BRICLVERPDL D00, BBULRAIMAKL TWD 2 &A%
MT& 7,

T 2 3EE s OB - kA L UHHROALEREOEETIZ17.6 TN (L
T db & FKEL) OMABHER SNz FTHIIB VT FEEELRIIB W THRBHD 61 #2225 85
FEANIEML T2 DIZHEVILR AR S, FRICER T 84.5kg 205 322.3kg £ T, 3.8 5 IENA
MR TE /2o T 7 A4 ) »1d5.5d0 OFREMIMAHER S, JEL DT TIED 20540 v 7 H5512
PRPAS Nz T720 =713 1.6db OFEHEINARER S, PELELFOZEAD 35 K5 46 K
ZHIIN L 72 2 B STED SEA L TV B,

R IBIEB & THEOZBDVNE TV — MEERIC LV BER T b E 5 TH DA —
RTITHED 4 KD ) 5 3ARDE LEET, & HBULIIIV 1900 FEHOREZFZZNLHT O b D X
012 0.6db DAV STz REZEGHOTHIZERIZB W TETOMBIZILRIE L 5D,
ZOMINZ v L LF A OBIMPEMOZAZEICL), EEICIEIEo &) & LMD
57z,

SEEBE. COBRICEEIPTEELML TV, KHEEBREERIIELR 2HEOEETOM
O, T— 5 OREPWETH 555, WHOERTHL [/ r ] EBHROBERITE [
VN ] ETIZ9.5db DR E DD B0 BEEEOTEIILKMEAICH D . FFICNVOEESLEE
TOEEAK E
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