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cocusol 2 key®t = springo] H-
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_19_



FL3 M i m_w o
o 0 oF 3
®OEw o
3 o K=
alz T CI
— _roT -
F o 9 A oy
NN [N
o CE
—~ ™ A I
= —
c g Ox s
A ﬂ LOLN Ur:._ O#E UW
g T i A
= o] T o
= o gl >
> r = W ™
£ T K 0| W mo
" =) ) B Y o
— X ,.G.A
N — B ﬂ_ol . oF
R T [ dl LC
o) Zﬁi — 1J.A -~
o ;3 X < o AR 1o
£ W o3 8 g T &
T O rg RN i o
N ®
A & i &
o~ ey ‘H_OI = =) o~
— T = o B
= nAﬂ ) o.._o Z# Ay e
R —_— A — ll o file)
7 T~ 539 7 o oo
\Y = —_
ﬂ_jw OﬁE 0 HC N dﬂ ~
—_ — =0 ) () ﬂ
SO N5 = o
— o ol 5 = 2 0
~ < & Nr XTI
=T 2o T O s o=
e XM X o
Ttx ETL 8 5 Ty
A T .th Hlo Hm nnDu o o) oo
B YA g = g A
B 8 N ) o

: Rudall, Carte& Co01883; New
_ 20 —

15) (Christopher Welch, ‘History of the Boehm Flute.3rd’, London
York: G. Schirmer, 1896,p.6-7)




Hojof gttt AZsk Be HeadEs #Z=4
ShHA Rk TEAY FHARAL, Ay
YRS FEFA] 17.1lmm Hojz oz AAstgon,

134mm

Z 2 1(cork plug) Fo 2 ZoEHA
Y3 HALodo] Wi 79 £

AAdol= 17.1mm-

- 490 ,.4,; .. 19.0

<% 18> X EA3 Head-joint

2

_21_

= /PAEE A 29 AAAE 2o AZekgl

el Aot eAP R 11 7PERE7E o] W V1RV @ WEE 5o
= 31, AT A7 AAWE s 2F

w717 Bds A 7] witel ylolet dolg Z47f 7FE 10mm¥t AlZ12mm=

of =3k 3o] =

2 5oeEs FH7o FAE 42mm=E A4

=4, 2Ho=%

B

2,



<% 19> AA4E ATsh Bad A

IJ:J[]JIIl‘IJlJJIl\II

0 io 20
Scale:millimeters
fe--12.2--4

I Tr . PO

] A7|ek AAE o] Holet dolol BHA|A Aol FSAol gt
BE AAE 7122 3 27]vk(schema)E AAITOZ theFet pitchdll 7383k
He] dolg 44 54T A=F: sl
tone hole©] Z—i%‘; ARl A BFAY A7
W17y A fves e W
E=TFEE 918 tone hole®] 7|7} A3 S3FdtAom 2uE 94

]

Hophar Azste] EFEQ offfor WHZSE tone holed] A7E

N
—_
N
‘r‘

_22_



12709 tone holed]

1
1

of & Apol7b AL A= off ] o] %o

KeIPA)
= "1

A RS

1
T

13.5mm=z, A ZFE

Foa )10

IS

13mm= A

A3l

o=
T

14.25mm7} ]

=
=

el wole] 3/4,

1
s

Shar, A7)

= A

tone hole

FA .
EIN
T

S

tone hole?]

dol dojol

bol ol

d|

(schema)E A A

=

Fube] pitcholl A vk

S

E =
—

=
=

5

of, @A 27k AH

= T

.0

gt

Fe= 27)m)

<1y 21> theke pitchdll A

_23_



A=4609=AF

A N
A A=445 ot G3
f-N\5.96-4 “\E‘
BB At A=435 o X
B # A=430 ot
1463 :
5
o
~N
¢ e
; A=4106 =,
376.02-% 398.38 > 482.07»

<a¥ 22> 27 B3 AAA7] e dEE

(2) W7}y <=(WMechanism)=H

Boehm<> 157]¢] tone holes &&sH4 LAldl Azdl RbEolA, TEE0
oA, oW Agols viF dilvh webd mlediE @Y dE™ keyrt
8393, 1570¢] tone holes 7] fl8liA e &71ete] FE3130 7], Al 2~Hl9
Az FAd 3 &rigte g 2 )9 keyE B2 4 U/ 3= mechanisme
Aaflokut dlth Mechanism® A&, 5% Flutetw g@o2 HA9F A28
3, YHFlutexr YAMES =2 AT o] mechanisme 7S 8A4AEL =

& (clutch), 7HE& Y+ key, °|& keys
o o o)

AU = U= lever, UE 23X ¥ (needle spring)so|t}.

A

re ok

-

A

-y

(axis), °1& F< WAF= 76, 4

o

_24_



YA

<19 23> keyd SHE. 7%, &, Y

il

o

Boehm2 >~ &9]

7} clutch & =483}

A~E F¥(Auguste Buffet)”} 11938k needle spring
=% Boehm%® clutchs s, B AF2=
o] Tgol o] dyf A" A2 Buffete] clute .

7 olf-+ clutchE # &J¥e) 7]5& A9l gol 5 3lo] ofye}t yifo XA
sty | keyel AAAFoEZR A9 wAE HE Al 3+ mechanisme
AZ7] d etk 23S Ak

=
gol] 23 FES AA s HATID

<19 24> Buffet 7} aL¢Fst clutch

17) Toff, Nancy, ‘The Flute Book,2nd’.(Oxford University Press, New York,1996,p.72

_25_



<¥ 25> Buffet 7} 39kl needle spring

o|J

o
5y

25 A4 4 AXEF Flute tube €9l

Alel ol 7=

7hetel &

4=
) Y

=
=

1ol ring key!®9} clutch keyl9

+ fingering-system

]

o
A

B 24702 e A9 Jds dA

key+

A=

- o
5

E7HE ol E o]

KeR
-

Boehm

g,

=
=

3ol d8]= open—key

2

xol—

i 7t

3

LA 717] 9

o
i E7FEE ofE E o 43t

A+ hole

1
T

Hhl 2 @384 91+ closed-key

3

H of

Boehm< Flute
x|t om Ertgo R F)d

?_]__

;3

U5 2L tone hole 55 714149 #

1
-

feiz
=

1 scale®} trillS AF

S

oj

] o]z e] FluteX.t}

T U = A

s}k
=

Sk

F key & H9] key® 79|

3
T

19)

_26_



Boehm?] 2] key® X+ tone hole & %7] 93k hole Q719 7159] 115 A

Aol o, FES YUEREHS o|&dA 71E FE W AT 5 AA &)
9t} C Foot-joint:= A 709 tone holeo] &9 #w e A5 AZA o] 9,
C, C#, DESE° L& A7IE7HE shve 24nte g 7hs38tA S, D#

tone hole & T& hole 53 #o| deidA ¥ @sdom, D #HAS F&
w A A &9t B B Foot—jointe] 759+ tube W &l tone holeo] &}
o 3ol Be7kA ¥ o, gyt F-2Eo B, C, C#, D#ESEC] LEL
M7E7VE stuE 22k A

jui=)
it
3.
=)
o
i)
)
flo
ms)
to |
>
>,
oo
_0|L
£
ue
lo,
9
oL
(@]
<
o
=
=
e,
lo,
<
~
@D
<
N
N
iy
o
X,
B oft =t

%0,
K
%
o
(@}
<
i)
>
++
;\
o
<
rlr
%
o
b
iy
o
)

Aol gejolth,

<19 27> E, F, F# key

_27_



I Body9 tuning-slided] 7F& 7F7to]l 9= 370¢ ZHE tone-holeE& CH#
tone holed®} D# trill key hole®} D trill key® ZFZH 1, 9& AA &7
=R He 9 AA S e R ZsEt. D# trill key hole®} D trill
key hole Wl Q. && Fo Qle #ME A-sHT

o]=M scale? arpeggio o] & WAL trills BIET =9 X3olA

&7kt 250l AfEA AU,

0 06 0 og 0z _or 0 ¢ O
l')l 6 _‘g or 09 DIS' (24 13 X T ww 2poog

<% 28> key mechanism

_28_



<% 29> D, D#, C# key

18473 o] "ol oky] A &S] 9] Boehm? Fluteo]l G#keyel B
b thumb key7} 7HEH ATt G# keyw 28] 7] Aatsel ofste] 7
==t Flute tube FHHel F-2two] G# #H ol AZAAZ oW, A& A7E7)
gtor A W tube Sl MELE GH key® DA st B A keyot

71E9 G# keyt ©|%F holeZ 37 #2o]== 38}3lt}.20)

<™ 30> g oF7] A ZA Dours & @31 G# key

20 g BRES FxA Wdo] Ay FFEo) 0W GYel B A AMISIER, HAolAuista s
<, 2010, p.34, &34



<21 31> €8 G# key ¢ @3 G# key

Bb briccialdi keye 184949 o]l&g]o}2] Glulio briccialdi (1818 -
188Dl ofste] == Bb 7 B keyZk & ®lell o] ©@3m ol gl
t}.

Boehm Flutedl A& & AR =719 B key Dol SEFE key7t AT ©]
keye] A& 4.5mm - 5.0mm ©]3 EE reed &7]ol AT SEFEkeyt FAF
Stth. SEHE keys @84 dow dHE Aed W 3 SEHE 99 B 5%

o1& Ft}. 2

2 “FRES] waabyga SO QA MARLIE, AT o, 2004, p.32-33, A



()

<Z1¥ 32> Boehm ¢ Bb x| #n &

1‘3‘/} o= AREEOl A e FAMAA =, vtEe AVIE s st R

Z(hamonics)W SEFE 919 &8E 9 4 7] wiE] ¥ BbkeysE & F
7} gith oled LHAAHES AXHA S5 Boehm? Fluted &34 S+
G# key$®} Briccialdi®] Bbkey7} 718 deje] 44 Flute in C7F 7 4
g AREET HAR d o= SAAYEY He AFerIE ok AREH L S

ov} Yol FEA oP)E Agsn

>
2,
k)
b
lm
i3
ofy
=
@)
<

l
N
N
12
N

==
L 9F

2 A& 2o Al FEENA AFEStE A5 Q)

Boehm> Flute®] &% T¢} 3FEHE o2& w53 MAlE fste] o

&
otel £ ke oA £a, SEee Folabl d, 24
]

WHEA HAY. & Boehme

|l
1B
o
filo
>
oo M
ol
ol
2
1L
N
M 1
ol
e
)
o
il
=
o
ox
o -
>,
oy
lo
HU
%
f
O
ol
Jo
ol
19
N

repertoryoll = W wHS 7}A gk}

_31_



g xg, =217, 1L

o]
-

=
T,

A o

o gl ARES AgIA

23

o
=

T
Ho
~al

!

e

T
Do

bt
o]
,mmé
]

FARE A7 gAY

. O

A}
2}

°F330gel o™ TEF 90%=E A

¢F0.28mm, FA+=

L=
R

FEI F

3T

i

—_

X

o) W

Nel 717}
3]

[e)

-

1

<

b obg

°
R

WA, o

=

=

S

1829yl 7Nk

o

T

-

1

EX

=

=
Hoh o

3L
=

T

-

FEZF =l o 7)ol

B 2)

I

=

4

FApe] v

o
w

ol

o

o
g

kel
“oH

o

ol o

7] Xtk

4
-
oR

il

)

B

n_AIO
i

0

Indiana:

25 Al =
Elkhart,

]

Boehm Flute’.

the

o] =
of
_32_

T

8

Evolution

A} 2

, "TheSimpleFlutes ,22A 712008
‘The

1

o] FE ™ o' A elA

L

o
[€)

L Aol A woel

Henry Clay Whsham,

C.G.ConnCo0.1898.p.17

thool"l 7 Zpolzk W, A, ol

il
A=A,

o

22) D] '@E_‘}L}\ E X] %%%ﬁ ] Z:l

o
-
=

23)



© 9F 440g 22 A

A °F 3.7mm, T4

o] Head= H A=, Bodye} Foot

S

de B

shA =3}
YA A (Nickel Silver)=®

g =4 o] et

(=58

TR

ez S I K= W |

g, oA

==

T2, U, of

B

)

o)
e

Pl ee] Abg gheh20

oy

]

o 2

KeIp)|
= 1

AF Al Al

o
T

al

K

o]

e

ol
N

o

—

_XH

U, g =e 8o gojqel eruate 7T

A BozM 7]

T
i

ol

"
ojp

M

ox

™
U

EE
T

o
To-
=

B

mjr

4
!

o

', ARTSOURCE,1989,p.5
The New Grove Dictionary of Music and Musicians’,Oxford Univ

(L= 0o
27T T —

24) Hans Kunitz. o787,

[Xi
o

25) Sadie Stanley -Tyrrell John #

.pr.2004

HAE 1995,p.25

_33_



Boehm Flute Mechanism @gZ <213k 1947] S=FE¢ o

3. T.
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AAA o2 AR U BAE F

So7kH AFollA = gk aglE ¥ 4 vk Wi = Aa

27t val BART 3ol d 53 A4 g AgE WH
HEA= Al ¥, 5 head-joint, body—joint, foot-joint =&

Loyt §H, =, WiE, SHRES 29, YA So] 21tk
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ABSTRACT

The Effect of the Boehm Flute Mechanism on Nineteenth-
Century Flute-Playing Technique

Moon, Sae Bom
Department of music

Major in Instrumental Music
The Graduate School of

Sungshin Women's University

The flute is among the world’s oldest musical instruments and has
played a very important role in music history. The instrument has
undergone multifarious changes in its evolution, from its primitive form
before the Common Era up to modern times. It now occupies an
important place as an instrument played in orchestras, brass bands, and
chamber music, as well as solo.

By the end of the seventeenth century, Jacques—Martin Hotteterre,
who came from a celebrated family of instrument makers, had made basic
improvements to the flute, helping it to evolve into its modern form. In
the eighteenth century, Johann Joachim Quantz developed a flute equipped
with a tuning slide that could adjust pitch, as well as a cork at the top
end of the head joint—a feature that remains to this day. The structure
of the flute reached its evolutionary peak in the nineteenth century with
modifications introduced by Theobald Boehm.

Boehm found solutions to limitations still present in the flutes of that
time. He modified its anatomy to increase the volume and yield a uniform

chromatic scale in three octaves. He replaced the conical body with a
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cylindrical tube and designed tone holes capable of producing precise
semitones, with the result of achieving acoustical harmony. He also
designed a new key system that enhanced performance by facilitating
fingering. The mechanism and acoustics of the Boehm System are still
applied in modern flute production, demonstrating the extent of Boehm’s
contribution in the nineteenth century to the flute’s development.

Boehm's improvements made the flute an instrument substantially
different from its predecessors. By enabling a broader use of scales and
playing techniques that had been inexecutable due to overly complex
fingerings, Boehm greatly contributed to the diversification and expansion
of the flute repertoire.

This paper compares and analyzes the structure and shape of the flute
before and after Boehm’s modifications. His contribution to the evolution
of the modern flute will be explored by examining the development of the
Boehm flute mechanism and the playing techniques enabled by its
structural improvements. Boehm's innovative modifications of musical
instruments and the importance of the Boehm flute mechanism will then

be investigated.
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