hRB R R
 HAm

B KR Z B

B N






| :
“FRAEAREAILI » JACHE » HTB » Q2T o HRIAT S — AT
T MR o SN > SR T 2 AR » J{F B EL) AN > 3 L

BRI o BRI > BRI > E VRS > B

WAz & » BEMFEEAEMTIM 5 B o TR MR » (A b »
it A2 BB IE o SAHEI 2 BB R AT ? I Z iRt AfTIIA ? HHBA%
BB » ARG T2 B o W fHRERAN > THEA IR
5 > WA 2 OB TR 2R » SRR AT P FMDS] 0 SRR
ERPEIN 2 08 » M ~ R~ RERSZER > BAMHRZ BN » RBIUHR
LR > AR RRITLFUTFMFIIE o
ﬂﬁ%%@%ﬁmmﬁ%&$ﬁﬁ%ﬁ%%2ﬁ%sﬁ%ﬁ%ﬁm%ﬁﬁmm%
FHF o — BARBFE AT BT I » ABRE S RIS RLZ > 1L
PR A MR A > B ER » B RETRE o TOMEN ARSI & bk
i » TE—HEEOTER IR § BATELEHIE 2 A > ME—HER FRIUIE o RI4ERTAE T
AR 228 » BEDUE » EART ~ K - Bl  BASORTREE > doe
ﬁoﬁﬂﬁﬁz%ﬂaEﬁ%T%ﬁ%&»%ﬁﬁRﬁ’mﬁﬁﬁﬁﬁ’?ﬁﬁﬂ%
fe > Sl e AR UK > A BT - BRI « RIAR P DA
G215 » M—SLEBIEA: > S MTESRIER » TAHOR » ISR o AN 2R
<~ B BT » RETRI > [ SIS BRI » ERIAHR TR
Esﬁﬁ%ﬂﬁ%OﬁﬁﬁﬁmﬁMZEEEMI’%%%2§%Kmmﬁﬁﬁﬁ
> AR BRI BT TR » SRR ETIRAL » HANGEE: » SO
FZABEHMTIE » RTFIGR » MO RIRE o U2 B (R R
% > RESRIGET B 2 T SRR A TR > B EHLALRBRES » TR

i



PRWLI “SHHA" RO » RS SRR A 2 B I R A > B R
PUHE > (AT o ERIEIF 2 G4l > AR =0 | —REBR2ZEELE ;| —REwR
B2 RS o HE LRSS 2 B > TR R Bk
7 o TP B I NAIHIFL ~ BEATIERE S ~ Rrp RSN il » My o
RO > (A U] > AR ETE » BB AIERHE — Mot » AT
BERIEIRRAZ IS » (I B v R 4 T 2 RE B o

ASCORBEMARPT R A O SN > BT LS RIN » ZRRW o 83
Wi (1. de Beauclair) % Sy JEaEERE 2200 > AR S s AT i
R TULBZORNE T2 5 A A B R 5 » ﬁggﬁﬁ%amﬁﬁ@%ﬁ
B2~ > MR TH R S - ﬂ%mﬁoﬂﬁﬁ%&ﬁ@ﬁﬁ#
L > 2R - %Aﬁ&ﬁﬁ%ﬁéﬂ@ﬁg’ﬁM%&$m&(FIEMmmn
SeAERME TE A MR » ST o

R S
BEA+T4¢+—A

ii ‘




B & R 28R

H &%

N ___-H-

() BERZBER e et e e e s st cases e e g
- %) 5’7:@2@{5% ................... P ORI W TSR, PR SR verea2]
(L) WIS eeeeeee S R NS e SRR (RS >

(Z) BB e eeeeremieseini i s e e

- m, ﬁﬁZ%ﬁﬁiiﬂI .............. T ———— :....45_




(=) BEFJES R weervrrerrerrresssassssesinreesessanens
(D) TR e
(2 BIERZRECHEA - eereveeeneeeiesnie i,
S Ll R L

_ﬁ‘ﬁﬁzgﬁmwmmwwwm; ...........

(=) BERIE BRI Z B orevvesreesseseneenn
(:) ﬁﬂﬁiﬁﬁﬁi%ﬁ ...................................
() TR Z BT e,

b B SRR e o

(=) ‘HEEZ Hf eooroneororsosssanmarcrncssreney AL
(:) ﬁ}gﬁz%% .............. Sererreressis et iaeninns

iv

..............

sssnngaaenn vy O P .

..................................... 54
SRR I/
Perereerieeans bessssensnsssaressenseliQ
seassssassersdbesesisnsnsagnninas 62

-

B3

|
|
‘ ...................... 65
‘ ...................... 66

.............. prrrssraes seaseenanene§7

R R R T 67
Seeasanssanihaduarind "...........;...69

R‘i%ﬂﬁZ%@ .................................... SR o [ ¥, T oLk 69

(__) %ﬁﬂﬁ%% ......................................
() EOTEEIRIRE - ooosemsosmonssmmsmiansssnnivans
ﬁ;$@mﬁ$ﬁ%ﬂﬁﬁzmﬁ .......................... '

() TERTEERERER s

Bvesisons iannpsssnngose 70

R LT R 74, =

. insag et e 75

s 76
| i ssirnaltops e

RO T shsasensiasenses 78

axansnirones @D

..... T T

......... B




i i —
=
=
EEY
T A

-t

fetE /A

AEE L

ek 1+

S+ —
i+
HE+=
S+
e A
7N
£
f 1+ \
T
EE—F
& =+—
EE
e
L

@ B OB &%
| C E

.&ﬁ%ﬁz&%ﬁa ................................. s 2
E’Eﬁﬂ%@ B IR eveeer e s iee s s s 7
ggﬁj ........ L R R P RSp 8
e | R I :
vy T P P PP PP TP 10
TG A+ veeeceaeesensesr s e b s e 11
e JUAGER v e v e e ee e e e e e e e 12
I o 7. e TR 13
%iﬁ ................................................................................. 14
ET TR veeerrennnsennnn s e et s e 5
GG o+ eoneveretesenn ettt e e e s 16
) R P P P PO P PO PSPPI PP PPSPPITRIPOTS 16
2y T PP TP PO PP PP PP PP PP PP PRI B n ., AL 17
] RSN SRYS. SR 18
m%ﬁ ................................................................................. 18
TR v eventesseriannenians Rhvwiaussoimape s N R TR R 19
ﬁfgj% .............................................................................. 19
ﬁy;:@:ﬁ ................................................................................. 20
G s e ern e e 20
ﬁﬁ.} ................................................................................... 21
A N AL T L 5
ﬁ;ﬁtmﬁ ........................... Ll R R 23
Bﬁ%| ﬁﬁ-{-:g.@% ................ 1 SNSRTRG0 0T Wil IS, SO .24

%&Emg-;‘:%ﬁﬁ ........ ERTIRCITENCTY 25
|



7
50—+
-

HEE =1\
HE =

<R =
= —

EE=

EE=1=
=1
iﬁﬂ5+£
FEE=YA
=+
=1

EEE TR

S+
S5 WY +—
S+ =

e

$65 18 U+ g
I ] O -

W+

AT Y+
- fEmE+EA

S EHER 2. &% b. I SRR 27
‘ﬂ%ﬁﬁ%". a. WATE b. F%"i’fr%c%‘ﬁ’rff%» ----------- ~nei B
BB IR -+ 1o1seenibensciasvansussmsgassorsassasess NPT PPRPRS IR |
ﬁ@jﬁk:ﬁzﬁ-‘_f”...........;.......' ........ PR A 42
E;E}L;ﬁgﬁﬁzukgg ......... sessrereesinienniatee hnesentatetirasereseatenes 43 _
2 T TR S Bl oo s i AR R T e e 44.
TR «wsssmvsssimansissasaas tavi s saa RSN ST Yesaspeunarsining 47
FEB R o+ o rvasseevniavisysvervssdisromsprapssvivas e g airvaisay s va s 48
ggmgi/ﬁ- ........................................................ O — 49
MG bono o anmsmesmsomssnsmosmnnssoransainsorsussbons ctosalbn ssossssernenpiioy 50
SRE PRI e vee e vrnnesionnns ARSI (RS IR e 53
b B A R BE 2 M- - ............... HeltiBB
BT 2 HEBTR v eeee e TR € AR s 56
2 L BRI TBHEFUR e oevveroneerenes Ly, o 67
I ¢ Jia vl (RSN N e I
S TG Y=L R MRS NE o TS % - 80
‘ﬁﬁﬁ%ﬂ%*@;mﬁzﬁkﬁ —— W—————
BORBVH a. KERIEH b. Kﬁ]ﬁ%ﬁ;ﬁ#ﬁ""""""?-; ------ 81
ﬁﬁgﬁggﬂ;ﬁ....;...; ........... . Semessavnsfsarsnass servavanveens 81
mmz&wm ............ ...... _ J: ...... evssensainene 84
Eﬁﬁaﬁ! ..................... 85
ﬁﬁﬂﬂﬁﬁﬁﬂ%ﬁ%ﬁﬂ%ﬁt%%mmmmﬁ@ ------- SLRTE 87

ﬁﬁﬂﬂﬁgﬁﬁﬂmﬂﬁ'ﬂﬂ#ﬂ ﬁ,ﬁz#ﬁj. ST EETTS CTT ST i :37




®N
RN

s

:ﬁ+%
&+
Fert-=
F+m

F+AH

#* H B %

a’ﬁﬁﬁfﬁﬁz KA e caisaraniesnnasannsnrsessasianed A cosissmsens 56
jc Eﬁﬁ% M’E‘E HAER ZETE R sfrereeneeuesresnsisnassnnans ——— NI A 59

ﬁﬁﬁﬁiﬁﬁ ..................................... e R b ezt lY
P eerereese
mﬁ@ﬁm&§z§§MMMMMmemMMMT_ ....... T SO PO 65

LU~ 2 WES SBES 49N 5UNEE 645 7

- 8k 9. I

E =

1. 3 zﬁﬁ 3@# 4. TR HSR 5. TR 6. &m

vii



il
fi G
fif e 2
H A it

B i
B
M
A
e
e
B A3
AT

I i 2

F e e

B R B %

B2 U S 2

SRBEI E M L RUTRIE h F
L I
L BRI 2 ——— PRI 2. W S T —— kR SR 3. %
KB 2= |
LR 2 2. B2 B—s 8 AL (ER) 4. e
LB E |

TEAHE 2 WERR | 1 ERER 2 e S ERES 4 5k
HEAK |

1B 2. B RSER

LRI 2 ORI 3. IR ZIE

L /KRG 2 B 2. EVRTE IR B2 RS 3. ki
R O | |
L FRZE 2.5, 4 LS EARAE S VF P RS 2 A
LHbkr ML 2 BHREREEEIN 3 Wb e

1L RRBZHER 2 B M A2 I 3. A B
LSRN 2 AL R 3 LA SR 45
MR KT |

1. ZER P HE PR By o2 4 RSB zﬁﬁ&zﬁﬁﬁ$ﬁ

viii




o

—_— T
~ B

PSS — Al 2 T RGO AR 4ES » EEA BT ERE » FTDUREED RAEM
%%aHﬁ&ﬁ%%m%ﬂ’%%ﬁ%ﬁ%’%%%ﬁﬁ%ﬁoﬁﬁmﬁﬁﬁﬁﬁﬁ
BT » A — AT > 7 AIRIHBA ) o A A R SHET- > JnBefiie e B U
U 3 AMAISBSIET > MRS HR -0 HIEIAR T
Wh > HHFBARA » B ARSI » B EZHUR o WEZHA » HREM
— BB » HEARBNERE > BEREBRRAN > MEAFHEZEN
(Tonga) $ o RSAHER 2 APE » DU RS » (IEM 1K > MBERRAY
%ﬁ&@@ﬁ%ﬁ%ﬁﬁMmpmm@zﬁ% SR BB R > MR
A BT > W S o AR % > FALTBR o

gmﬁﬁzﬁﬁﬂﬂmﬂw»ﬁ%ﬁ&éﬁo&@ﬂﬁmfﬁﬁwu»ﬁﬁéﬁ‘
B~ Bk~ R RS o BRI ASEMZ HiA PI  SEHIRTHES ~ BRUBTE
S BT s o MO RUSE 2 202 AT BB 4 B » S Bt = oy ST
FMETE N © FEFEMAVEIRE: ~ AT ~ WIS B FIIEGH o FErh 2 MITH R B 4
B o FEAVEJLAS ~ AR BORIME T S o B R AT R
B - ﬁﬁiﬁﬁ%ﬁﬁEKZ%%m¢2ﬁM RIS BAR S RERZE -
waﬁ%ﬁmﬁiﬁﬁﬁ% S PR % o SLILARAR » HP IR RITHII R 8
st S50 > @%@ﬁﬁsﬁﬁ%% » B AR BIZ YR T DB » ﬁﬁtﬁ#ﬁmz

?F—ﬁﬁi-_-abbﬁ 0. |

(1) Jenkins, 1958, p. 59, REPEMEEIE A > HEXEERTER2HRI

= =



-2 = , RIEBH EREA

R R
Fig. 1. Distribution map ot panplpes
(From Musical Inst ents) ‘

i@%ﬁﬁ@%ﬁﬁza’mﬁﬁgmﬁ,m%aﬁm$%%&moﬁaaﬁg
BERERESIT » HEEREZHLT > BAMESRTHE " SRR
BT ARE > BT EEAIE o "R LS R » 1
WA > SABZEBARSE » BEWHRZE o MERTTER 1 RETHE » Sl
B> B » REEELILASP AT —HTY > BB » 250 SR TR T
RN » BEALIUBZ I > IR AR > I EER 2 o BARE= 1+ FEy
DR BRE RS > [BHERBASIR > A S o AHIRE S
REMIELMITIE ? AAEERBEE S0 ? BBEARIT ? B BRESE
AT ? PR T AT » BHER  RRE  F  A T S
ﬁ’ﬁﬁﬁzﬁﬁw’m¢m%¥%’%ﬁﬁﬁﬂoﬁﬁﬁﬁmﬁﬁﬁigﬁﬁwﬁ
%aEﬁﬁﬁﬁ%%ﬁ%ﬁmm?ﬁ%ﬁ%ﬁ%ﬁm%mﬁ&mﬁﬁxmwg@mﬁ.
e A A — SRR I A > AR T AR SE ) 2 2 R o
TR MU B > %Eﬁ%ﬁ@ﬁﬁ&%%ﬁiaiﬁt%ﬁ > BEHR IR R TR

. |

(1) ZEX » 1929, pp. 1~8. |
|

|




| HOEE R Z S — 3 —
ZRFEEE FURMHAR » BERERSEZBE » RBENAS AZE ; FE
IR T A" 2 AR » B 2 R REAE AT Pl o DL DTS R B
I8 » AR LMY > MR e IR > BESRREt (A BTS20 »
BEARHGHE i~ 5> T6~ B> WARHEIZ MR R » BILEEA PO
o FUHABIZOR KB IS » fealbhn T > SR » OISR 63 » TR
Eo |
Z. DB Z R
| - £ &
R RA 2 T ¢ “BRIEREIUR o BRARE » SR > RBZH -
+ER—Ro” ;ﬁ—;;% HZEAIELE S » %{Hﬁ.ﬁlﬂﬂ‘iﬁ%ﬁ > ## Jaap Kunst®

% K.G. szkowztzl(” BiiR - B HARERER “?fiﬂﬁﬁéﬁ#ifﬁ” (unconnected pan-
pipes) » Eﬂ#ﬁik%?@iﬁ'ﬁ?ﬂ#ﬁ Eﬁﬁ@&%ﬁkzﬁaﬁ %ﬂﬁﬁ?@ﬁﬁ?{ﬁﬁk

BTV B SRS » RSB o IR ERRA A S A

W > SUBBRIEIE » BB > ERMHNF B R L o FLETE » AERT SR
SE B BB o |
T2 HER > ﬁ@ﬁﬁﬁ%umﬁ WM AnBEIE ? HE A= ¢
1. Efrfle > RIREZ 1T > BRSNS » Shnfb ey -
BRI FIFAZ A RIS TG T AR o
2. HELEEHRE > RIFTTER— THIASEL ERERE > TR S S — K
I @%ﬂﬁﬁ%ﬁzﬁmﬁ& HRRMEVCHE > T A — 2 K
-igﬁﬁo'
3.ﬁﬁ#ﬁ%ﬁﬂ%&&ﬁ%iﬁﬂﬁ’mﬁﬁﬁmmﬁEEZﬁﬁvﬁkﬂ
ﬁ?ﬁ%$ﬂo
_mmﬁﬁaﬁﬁmﬁaﬁﬁ %ﬁ&mo(ﬁ%&%ﬁﬁmgzmﬁ > Bk

(1) Kunst, 1955, p. 131, .
(2) Izikowitz, 1935, pp. 386-387, p. 405.



-4 - B B¢ B 98 B
BIEHZIE » WP E TR AR ) o

ERIERZIER - ﬁﬁﬁ%ﬁ@ﬁmsﬁ@ﬁ%ﬁﬁﬁﬁﬁ$§%ﬁ%£ A
B BUER. » i ERRBREAR o 4EFE 2 TR BT & B — BRI WL 2
WOBUE 5 FIREERTE SR A2 45 » IR A4 IR TR S 2SR
%ﬁ;ﬂgﬁgﬁﬁﬁﬁﬁaﬁiﬁﬁﬁmw¢»mﬁ~&ﬁw:J
SRS > E—WITA » EIGRARTINR » KR ZMZE » W2
DI IRIRGEE 2 AR, o |
CHEAI R H AU T AR » BMSSE 2 RS RIHE BRI 2 SR - B B ARTD A o
ﬁ&ﬁﬂ%&ﬁ%&%ﬁﬁﬂhﬁ %&@ﬁmmﬁﬁﬁmﬁsﬁﬁﬁkﬁﬁﬁo
| REERIEE P 24 ﬁ'ﬁWE‘ﬁ” W2 EEIBRITRZ B o
SRR LI LB B M » Mﬁﬁﬁ&%ﬁ%ﬁ%ﬁm B SR
'%ﬁ*ﬁﬁ‘ﬁg"zﬁo
e T N L apm——
MEZ > WML T § '
B A “BEIRTI R IR o
Yk IR M IS TR BT A o B S PETIIRZ o
PR L B2 LEIELI o -
K § BRI |
BB L K2 E 5 M2 o

BRI | KAAHES SV W5 IR » ﬁtEl “ag” ﬁflvd.r. 0
BEREEAE R T = EREH- 3 AN %‘*} s BRRZ~F» —-ﬁ
% o |

BAATE © BEREILR » BJEACHE » HBR2 > MB2R > FEE—R o

BEEER | HRRMS HE YRR - ﬁ%ﬁ/bﬁ‘%‘ﬁj‘z °

B _E R R PR Eﬁ.ﬁﬂ‘ﬁ» B %ﬁ( Iﬁﬁﬁﬁ-ﬁ?ﬁﬁﬁ| Eﬁﬁﬁ WHE

- RPETED R BUA R AS ERREZ R AR /DR ~ Al v VERE ‘%‘}\7&.—'% °o &R




il ‘E REZHES _ -5 —
KA Z ZTERA S » T B AE R A2 MR > BT 2
K LA O S > REES(EEREES) - BER(HBEE) > 8
T (=) o |
A L RRME > IS BRI R > REBEEER) » — &M (WL
R » ALEMEERE) » XRABHSHE) o
B2 SEHATR > AT ~ IR ~ IO ~ Flf O o fETLUE » SR
KZRSVR > BRI o ZRIZ A FERITRE ? RIB IR EA T TR > Skl
MRS R A I > S FUE 24 > TR S AU » IR
B> RS “TRUEHER 26 o SR SRR B » TSR 2 4 > B
GBI 2 2 B R TETEIAE » BAEEERS o
ERTEAPEMR > 4 panpipe 3 Pandean pipes (774 syrinx®) o HESR pan
PSRN IO YT Dai 1 » (A4 LTGRO o TGRSR ARy
JHAE4458 > Pan [AMIHEEH— A4 » AR ~ b  BIRATLEEZN » ¢
SR EEBA > TTHRE (FRELFA) » FhRLEINAE s B2 RE
Rt —SE, > TS » LSRR LRI SRS © RS BRI 2 B8 » B
MR TR - (LM > RIS BT » TITE A2 H AR
R, » MBS0 2 7R » SEA B TR o |
| (D) Wz 8B
RIS > A AR — R SRS AR E SRS B
BACE AT ? BB HRAUT ? ERATIA > AURTRE 5 THERBEZ 4500
i ~ BB S BT A BOR T o SR » BRENRES »
IR O FTE| ¢ MR | UEkE T IR > BT o AU Mokt
SRR T RS 0 SR ) 2 S B AT TS s e

(1) STRBEN—4 > Hi2o RERIEHRRRWENN » ST LT EER o

(2) BBSRER- > S o AEEPMIRNAUSAE 2 > O o

(3) Syrinx fSHUMEEH Ladon MFhZ4 » LK Pan 23R » MEINE LAESHN > Hotitt
%o |

(4) SUBBHGE - Hi6o



- 8 = REBHAERERA
BB, - P REREAI Y, - 068 5= RIA &2 M » (TR
mﬁamﬁﬁgﬁmxmﬁzﬁﬁ@ﬁﬁﬁ,zﬁﬁﬁﬁﬁﬂwﬁ%§ﬁ$mm§-z_
RS2 AR » (LU AR TS 2 5 M S P B R o AR PTERS-
Wk > BEHZHEN » B R R ICAZON TR » BT g o BinF ¢ -
M R

BRI FIBEMITFZ SR » BR—RAREL TR Z TG > 8
HERAELHERIE > HATRMBA » LBz — 5 (HIRE) » FAEH
B2 BEKE > whald ARHER > J6 A3 » 3 RO T A MBS - SR T6h > Sk
A > B o WP — AT IR > AL (ROFTIRNS » ESIER
PEATAIIZ R o) > I —E R USRS » SO » MM S A
iz S5l o | '

B SRR TR T » AR 208 A ¢

 FRHEAEEL EERE > ﬁ%z%%ﬁ %zankmﬁatﬁmﬁiﬁﬁ'
M > IR AMER » BRRE o

R PERIT > SETTHIS o

SRUEELER > TBATHAEE A > BEAERE

| RS E DA I A I E AR R 6

WA > BB o ARBPIHEFIE > HETBIAARIE (47—
S > RIMEZEE > WAEIERTEA - ASHEEER o
2. VTR SIS |

RO A I NS S LA AR S RE” » WLk
T BB BB e 2 S » RS R S R R RIS
PR TS TR — M B SO REA I o FC S+ A > AT
BB AEA > — NS > SHPE AL SHGR LR SR 0 mE
& > YRR R ~ B BETIERUERACE > RIMEMENES o S ETIIE
FICIATR) » [A46E2% o FRSURS IR » B2 HH0 » AT » 12

(1) PEERSEIN > SR o | |




| wEE R Z W | -7 —

AT HBT I B YR » AR E AR IR FRAR LA B AR
I > BEURTAH UM o ZEEFETHR > T HEUETRRE » J T st
Wzlme |
8. BABFHLUIAHCEZ 16 H AR

E&#ﬁ%&mﬂt&ﬁ* s FETTTRAE O A=) » AVIRK » K > 2
5> RUEH » BIIEHZ 20 © TS~ EZOH » TIRIBEIES o KIRHFTH
2l » IEHRA > FETRAA M > THERA A BRET R > MAAFE-£
AR o SEAFSUBTRIZE P2 B RPN » RERZEHRAET > Tl 59
BT JHAIIE » R B BB » AL o

0 1 2 3cM
[ S S E—

= mmgmaz%mﬁ (EHBH 1958 » — > 9 H)

a KEEE  boHEEEE o B E 4 RAER®
Fig. 2. Musical and dancing brocken pieces in a tomb from Tienhuei Mountain, Ch’engtu.
a. Panpipe player. b. Ch’in player. c. Dancer. d. Shéng playe.

(1) %’é‘u‘&ﬁi’l%s 2 H—4& 2 p. 9.
(2) W?ﬁ*ﬁ#ﬁ:ﬁ%&ﬁk ﬁiﬁﬁ‘mﬁﬁ# °



—-8 - REBFREITEA

4 SEESH
BAR S ME AT HE S > RARR RSN ERTE - Qf&ﬁ?’fﬁﬁmﬁlﬂ
=\ BT > ARSI o RTERTSUR 2 R ~ e~ RINES » SR
*%ﬁ—&ﬁﬁf
HEIRRRIE > SR § FRRR T (3 B G R o
2R > AR > WRAIE > SR o SIS T2 R >
THEE » EHE » RMIEEEE o

EE= MW RN N W
Fig. 3. Ya-hsiao. Fig. 4. Sung-hsiao.

1 T R BRI B > BRIRS o Mok ABUIH > BRR AR » el
M 2 F A B AR > TISURRRR WA » SRR TSR Z R » BETHIRS o
BRI > HTBRE RIS EZAE » MEESBE » 55T H B
EZSEMINE » AR 2 IR R I M » T T S0 2 368 o

| (m) 4%z 8 W

BB HA R > 9 THBRAO S8R TR 2 T A » ﬂﬁﬁﬂimﬁﬁ SR{FTE
FEFEER D » PLRABURR I B R F g aﬁﬁmﬁmfﬁm,mﬁAﬂ%
WL ERZEE  BEREE ﬁm%%#z%%%&%%ﬁ?m’ﬁﬂﬁﬁ
SERTREDT PSSR ATE T ~ B ~ 2R REIREAE » SRR ?
L BmmESEz— |

DB AFIB=A L HE L BRI R “RER” > AR
P ~ AERIES MR =0 > WIS ERESR 2 B —iE (HIER : 1) > a2
% o BTN » (AT B 2 TSV » SCET B




R H Rz M =g =
_ _ s 4R B R RV EENIEN, > AJEBLA o
B0 » BESLI RAL f B TR > (BRI E RE AR TIER =T » kT
B = TR AR BB SR » HKTTTAL o |

(3) . FIE B MERH —IF R SR 2 IS B » BB 5 ILDERAIRIS
HAEts > TIRERHAEA o

2. BoEmERHRY =
J. Kunst SAERRC “EIB BT B 92 2o fd 570 B iR 25— 1
R R » BT E » Db (IR © 2) o Blvh 2T g — T A
SEHAEMATEE » AT — G APIPHIVCR SR © BEBHIRIA ML LR » SUEETFIE
axﬁxﬁo%ﬁzﬁﬁﬁﬂ A A2 S > RETARSETIRER
TR A SR — AR » TRIRNS » FETHREH » W8
[EHARE AL o TR EUH 2 RN R o JEE LA > MRS LITR
S R TVEARIE - RS > TR © ZERAERTNE
B s P BN A B » BB LT U > TTRRED TN+ VR Z RIS o
| (B) &Rz %W
U B EREE LR RN S R EE RS B2 a8
BTAEZ 4155 » SR AR TUR > KIS © P RIS > BX
| BB A BT R » AR AR » A BRI - e
PRI @ ERARIRI AR i - R TR R BRI o 3%
SR S L TR B RS o RS RN TR » IV RRS R
FERUBEIR > SRR S > BHE— AR o HLRAFIICHEAZ SRR » BeRIFBUE
PR § Bl T2 fERHE » IREEBAS o
1. BB
(1) B BRI » (IS EERE ISR » S L AR R

(1) Kﬁnst._ 1949, p.-41.
(2) SBEEPEE =07H 3o
(3) £EBR———2H 130



— 10 — RBEBRWHREETA
SRS o RN R IO - SRS TIIENG > BTS2 4 o "HERRHERT 1%
IR > BREEIET I > BXRSIEE 4 » 482 FRUBTRH » SEIRAR
EST% L SORBITL » F A0k m A4 AR 2 B » SOBBURATE » TIRTH2E o
(2) S —JEELNG » FEMESE AR —8 > WART » [EIEIOR
> SREANER TR 5 SSRGS AR TIZ > B2 o () =
BTG » AN+ R ? IBRERER | ERR Sl o LTS
7% » TR HTE > BB I8 » A AR AL R o BT
BRROERE: > MEEIRB IR » B H A2 MO8 » M bE L hb > R
BTRA - M E 2 ERAAARTE o

R e 5
Fig. 5. Chiao-hsiao.

(3) BIR——ERIIET TN » FURBUBEAEA » BRI AT » 8
REHER » RO —BR |

(1) WESEE——— H3o




HPEAERZES — 11 —
BREHT > B TP JBBRSURID FOUE B 2B BT A tho

| B ETRARRR L REIE— R TR—RIN » AREERBSERE » RS2,

|
() »  BRRRB AR (e

| -
i hp <= QTO X
| _ ) :

R
| ARSI

EES W i
Fig. 6. Shao-hsiao.

(4) TFMR-—HHZ AR » éﬁ’ﬁ‘)&ﬁﬁﬁi’ﬁ #ﬁ‘%‘hxﬁ ThRFHRRNE

Wiz > R—HEERE T o SR » A LDAESEIETIR » + AR > B
BURRATIBA o £ BHIFISMER—8 » A THES— SRR » ABKKE
ROl TR > EBRIAERRID » 5 FSRICL REDBRSE > A MG I SEIIAT » 6
MERNFE o FRDASEMI2 TR+ AR > (it 1 30 SIS » SR Ak K A 2
B8 T RE A2 1 ELARDS o S AU SE R I » IS ATIEBASEIE © DUGk
Het 5 SEABER S A TRANE R~ R > MBI 2 BT » SR » T
2 TR o FA MM ERET S & A AR = A AR R A e g
ERSHETRETR D > 5B M B B U IE LR G 2 He8 o (E R JsATS 1

(1) ERFRBESE C > pp. 49~65 ; JATHEBAZHZE > pp. 30~350
. | S :



'..__.-12:._. REEBUEREA

2. HHEHEEC

(1) VB —— S ¢ S I 0 LA > RIS » B
Gt ~ Bl I > AN o 7 CHEIE-b) B AR R A T s > ST
B BB = SRR A—f > RERAER « ERET » HATRE
e » T FIBTR > WHDLEAAEC » (BRI o hMATEMALLH » —38

8va.——----_--_--.-,

".“— ;‘9—1_0 = ,' Ar)a-& a'.
@_—_e. i ¥ 2 T r— I - T 7—60———.

L

HRRE

RS O » Eﬂﬁﬁﬁﬂﬁﬁlﬂfﬁ MFE ET o SIEHREEC » Hﬂﬁﬁﬁ
G ﬁt_i@'ﬂ?}\*ﬁ:ﬁ. HEC#Hz do, re, mi, sol la, EIGTZ fa, sol la, do, rec

CEEE + AW il
Fig. 7. Eighﬁeqn-pipe—hai'ao. I

(1) $R-=0>Ha~4o




B E R 2 kW . —B-
(2) Bl —— BRI 2 S (R B > 4 STMAR) > %2
T REEER > HEMT T o (EE) BRI VERETRARR
a. TNEMRAREN - ERRLEEH o
b PAERERETERD S SR B SRR o

1\
L A
\
|
1
1|
]
i
1/

C. 9

HEA =T — B8
Fig. 8. Twenty-one-pipe-hsiao.

(8) WA T WAL AN o WO B4 I 5 R AR
HR > Il o 7 FLHRMR I A LR A ORI > (E R SRR 7
(TARUEE ? IRETRE R o MEAE SNBRIEASE ~ 9 ~ 4 ~ BMRIUAR » AIBESR
KR T R A6 T o | -

3. WEHED

| ; |
(1) $WE—=K> R ~8: Bk | 2~80




U . RBEBWRREAN | |

(1) SER—ERLREWRZH » WAL o FIBRSFIR © “HRst
> ERRPAREN  SARTMRA o 7 LT AT R
B > R AGRB RN » FHEAATTIRR T R (670%) 2R o HBAIRIE
EM MR A IR BT ? BRE > RAREMT ? St ? 18
R o MR M HEHE DB A2 S0kt > MURRER S1BEREE o

T
18

HEL £ E B
Fig. 9. Violet-jade-hsiao.

(2) BEF—HER | “WEREFE EBBA > SRS ERENE » 5
REUE o 7 AUSLSISBHEH:2 % » MR IRPMZ IR St > ARSI SERARLS »
KRAWE ? FABE > S NS RGEE ) > BB




R Rz W =i

EET B E W
Rig. 10, White-jade-hsiao.

(3) MEM——ERAPBEITR R IUR” TR > BRI Z R L
AT 5 SRR > SRR > SCTIAE o IRBR—
GBI+ ) » BT A A » 0 AR BRI » T 2E 5 A
B > RASHETISE » SORMREAER » TBIBLERS > DURSER » BRI
AR o | | .



— 16 — REBPENMEA

E . Y YT rﬁﬁﬂ'ﬁ"‘\mﬁ |
] 'ﬁhf"'\;
§ J : |

e 9 ?f"a_,s\

il

=3
¢/

"k

HE— B ]
Fig. 11. Ya-hsiao.

(4) SRR/ » S > SRR IR » MRS AT » B
AR o FRRRWIBBT IE RIEE A > +NEHIE > IR » B MEE AR

I




R E R 2 W ' —17—
EZE > BAD LA RIETHE o TR SRCEE+2) » Ft
R > RIAESRE » A RIS » DT > RS SRNEZ ko

(5) MR —REE TR HRERERE > ASUUMATRE o 7 B ¢
BB > BIES © W2 > BT » RARHZ A » SRSk o
BEBHOR “WBARTR" > SO A o SUBRIEHE » MEVME - R
R o » TR ORI -+=) » ORISR » it
B » BT » T T R K o

HET=® &
Fig. 13. Lai-hsiao. .

(6) Al —A T BERIRZEARE o “EREBR SR B
B BemiA T+ BRI > BRI > SR o SRERIBRR
~t > R s ad RsE ? (EHE--1g)



— 18 —

REBRBPEREA

HEEAE # 0%, %
Fig. 15. Yen-yiieh-hsiao.

\—
\
\ [
|
11

[/

»,
J*

il

S

R
Fig. 14. Tuan-hsiav.

f

sl




BOEE R Z W — 19 —

(7) HEIR— PR+~ > RLBEN > =4 EENR/UE » SHHIE

ABE > SBEY > RS IS 7 ) SRR AR b2 = -+ — 8 il /b Bo

(8) W — ARSI » o+ L A R 7). ERE R ?
BRI o |

(9) BHHM——SHT RIS © “BIFAZI » L5 > DU

Fol o7 ) MRS LARTESPT 2 LR > (B k)

—
—

HEETR O W
./ Fig. 16. Ch’ing—yﬁeh-hsiao.

ER+L & ¥ W
Fig. 17. Chiqo-fang-hsiao.




REBJFREIZEA

HWETL = oW B
Fig. 19. Li-ch’ung-hsiao,

mEEEA B K W
Fig. 18. Ku-ch'ui-hsiao.




EE R Z 8% — 21 —
%ﬁmﬁxﬁbxﬁﬁ%ﬁﬁwm%ﬁﬁﬁﬁ“%ﬁ”%:ka%“ﬁ%”%+A’
HEALSRHIE > SIS > HBRRE o *

CLOY BT — 89 B = A LA » B2 o CHH
FIBA S > FABZA > FETRAWNT T ERED o

(L) ZH G — BRI OB A) » 0S8  EARELHR
BRI ¢ A= » PRI TIE » SRBIER T » QSRR o
)RS —RESS R » E?’ﬁ:ﬂi?ﬁ&%ﬁ?&ﬁfﬁ(ﬁm_ﬁ*) IR » 18
*a%ﬂ#%&’é%ﬁ*ﬁﬁ_+i — o

mE=t B 5
Fig. 20. Féng-hsiao.

(R) THZHW

BT » EARE L3UF T 50 » IRBER IR R AR AL B 400 HEm -
FETCHUAE SR R EBOR o Pt » ROSIERCE M2 RGP » Fotstl
DTG » MR, » SRR BB » SR RS o RMETE
| BERRAES =
BRARSLES » W2 > WAL > BRTERE  MREAD » BRERBHN > &
FRTEE 5 m%mm&wAﬁ EAEEARRE » BOARZ » BRAZ >
 INERPESR > BSCASTYE o




— 22 — RBEBPEREA
BEAATE S P S B P2 R » (H | R C2 BEAIR > B T 4nLiest o

: 33.8°2
RAXFREDEHRBHRKXR

44 62

HE=t— T B W W
Fig. 21. Panpipe in'the Yiian & Ming dynasties.

& SRR T AR TR Z AR G+ —) » SIS T
T o FHAERFB—RI > +AE » l—RAS » ShREE » HoAMZES
ST » SIRERFRESE > R LEPOLAR > BASBIRMREARER >
(BSCHERSRRE > BATZEM o R THARE 2 M E Wk ABIBY > LHR
“HESRHOR —O R

TS > BEEER SRR, » 4 2R » MDA o 2
SEIEBEMIRZ I > FEORMZ AL 3 WEIFHRZI » BT 2
H, 0 s
'm%Tﬂ%zﬁﬁWQEﬁzﬁaﬁ%&ﬁﬁmﬁzﬁ’xﬁﬁﬁﬁo
(5) W2 5w |

ARSI S B > Sl T B A AR | — 5 P PTR A2
Eﬁ,—ﬁ@m@ﬁﬁﬁmﬁzﬁﬁﬁﬂﬁM# @ﬁuﬁ@%ﬁﬁmﬁmzﬁ&
5 o ﬁ%%eﬁ%ﬁ&ﬁ_@ﬁﬁaﬁmﬁg » BOREERL o ﬁﬂﬁﬁﬂmﬁ s
BPTRSTTHEI RS » BRI AT AR » I SRR




. FP@E‘RZ%F%I — 23 —
2SI L
L _

(1) B BB 2 HE——ERARSEN » SR > BB+ » Rk
HE > BEE—RES > B—R—~E5 5 BEME—R > W—R~F 0 BRI »
RUSSARASE AL GRS o SERBEMRCTHH T/ » e BB A » (BT
ARG > SRR o SR I s 20N > TR AR BIE e 5
0 WANE LI » BEARRERE RN RT 2N » SHTRTHEE » 8
KL MBS B2 EW > TR Z B S o

(2) BT R — TR RIS B 2 AT~ A0 TS AT
£ » BBty > MRS SR HSEMRR » AR S AR RS (R
=) > JERHBET AR o B TR TR B2 SN » B
URILMTTRE » EHIEMIA ) — L BUBWENTNLE » RS
BAA I~ bR T Ao

| I

HE=t= WL R W
Fig. 22. Féng-hsiao in book Nan-yong-chih.

(3) BB TR — DAL E" » ABREIF AN TSR
S 5+ BT o BRAEBIRAE o 20 ©

Wk R » — T — BRI » BAET o RO » R
W 5 SARI BT CBA I R L © REFR MG — R\~ o



—u— B B W2 B A

N

BE—TS USSR RN
Fig. 23. Twelve-pipe-hsiao in book Yieh-chingyuan-i,”

B EXREEREE (EH=+=) > %&ﬁz%%ﬁﬁﬁﬁﬁ%+wﬁ%ﬁﬁ
R o REFERLEENR » BREEREE—S > mﬁﬁﬁﬁﬁrﬁ’&ﬁﬁﬁﬁ
2 > ﬁ%%ﬁmﬁoxmﬁaﬁﬂgﬁﬁmﬁﬁﬁmummﬁﬁmzm,Mﬁﬁ%
'HZﬁaﬁﬁz—ﬁiémﬁﬁﬁﬁ~Rﬂﬂﬁ M%ﬁ#ﬁﬁT

= e oo o

B > LRI » FHESRH o UAIHEATIA » éﬁﬁwﬁimﬁm +
SEZRERGAE  WEDAMAGIND » AT o SREAMZRS B
5~ BB > PURBUCBNEA IR o EREO MBI H BT » (RN »
BCRBSE TR T DIR I o ‘
(4) BRI — BRI BRI T » SUHHEIE —F 2 R » Bk
%¢ﬁi%@&mmﬁmﬁ»mﬁgﬁﬁﬁﬁﬁ+zgz+taz?ﬁ:
IR 0T AN - PR > FEWE > K2 B4 > okl
HBM B B 1 BR BT B B > FRMWHM > BABFAE
- R o ' | i
T B | AT » ORI R » BT > K
2% Sol » %&i@*ﬁﬁﬁi’kﬁ&?ﬁﬁﬁﬁ%ﬁ HEFEBR Sol, La, Si, do, re, mi,

(1) RIS TR A » DIHA=A s SUSr% » V= e o




TEERZHS e
sol, la J\IAE» o M Ay —SREE S + PSRRI > S8 BAASLAT T A Bk
WARRT o

AR > BRSBTS 2 S » 10T Bk » WIRE|
“WBHAE TR FE/E > AAE » PR » SRR o 24 » THEMIER I
ZBEA  MEREARINERS S » MEEREFEREETRA » RS
ATHo |
(5) BRI — WEAER BT b I AR 04
BRI > B > FHEFUR B TH 2 P IS » BRAAEATUHS] (EH
Tt BRSPS T — B IRER > (AA RSB > WTHW
W o BB o BRI > SR ~ WS » FARRIHS » MR
SEEPRAR » HIRBEEBARR » SRR AR o

e B B A B B B B B bl B

EEE BRRTER TN
Fig. 24. Twelve-pipe-hsiao in book Luh-lii-cheng-sheng.

2. SRRIEHEN
SRCHER NS L3 > MR ASR/MRTIAR » (SEDURSEAR © LRSIk
- RHEWRE » RSRIRIHEZ B > TRHERBRASER 8 o HARRAEIR R 2 S

A= ER ¢ AR » IR » HEERIS R o7 RIE—PT

(1) RERRNE H4TFo



— 26 — REBPREITET

CABFR o
1) M
S FCHESROR A R A o ARy 2 T © AR /N AIAR » 4745175
o REBRTR » MER—R » ENHRURR » BRRTZHBAN o REBBE
RSk 2 B RS » R ZCIR » THRAMEES » RBERIEE R o
HESCHE NS 3 BT AHERS » ZRBTBR SR R » KBRS | RIASE 2 B R
SR 3 HBEBELE R SRR R RA S R » WARBEERE R o
FREMREGI R — R TR » R R » B2 RERBMR LI o B—BHH
SRR > HAP SN EBME LM o SRZMERAR » B BRBIRER » B
IREr B TR 2B 0 ERTRZERBIIE » Bi/b > WKW > HWERRE
W2 RS » MOHREATE » SEHRREM2 B — B A « BARBHA
RARRZ Rt » BIREEATNE SRS N2 b » (AT R B2 R AT
Fl > SBIERA/NFRRRHE o KR CIE MBS » DIRBERSHEIE > Fe+1% (F
B+ a) 5 AEDARETEANLS » DKBRasct » -t GEE=t
7t b) o WEREREESGEEY > MERMBRGIS LB o REHWES
SETACE » SIS ‘
2. BEAT A/ NRIAR » AEFIRENRZERS » T B b THORAT » @A AR SR M2
& o
b. BAAF R AR A I AR R 5 FRMTR » AERT s EIBEE
W R AT > KRR TS — -1 T g R o
c. FRA/ANE > BBWE » S LEMALEIIN » KTERERES (har-
monics) e |
B SR FCHER 2 B R~ SRRt > A BRET-DARER o
@ % |
RIEZESIRIRNG > SRR B 20 > e %ﬁﬁ%ﬁﬂﬁ%t
H EHEERT o A —RURERY - I
%H.Tg’%aqﬁﬁﬁﬁ’ﬁﬁﬁ.kﬁﬁﬁ_ﬁﬁ&%&ﬁtHOMﬂ




HERERZ %S © =27 —

kikjl:iaét%i ixx
rE 1B & %8
.éjﬁzﬁm:ﬁ HHHH]
i o
] e sl
] Lt v
~— 0 5 10 CcM
a [ T —

My

ﬁlli‘--fﬁ:;#‘:_m a. A b NG . L
Fi'g 25. Chu’s panpipe: a. Large hsiao. b, Small- hsiao.

oz %%%%ﬁat& o FEMBARTINE » B2t » BT
T2 5 B2 A BRI AL o |
| B TTANER B B > — USRS UL § M R e
RIS HBR T REFBRE B o BELRESREZRERSZEM » 5T —EH
B : ' ‘ |
SEEHRLRME > EFRBRRAT > HR—HKZ » BIRHEE » 21
AR o FERMBIRAIE » ROURBTE » B EBR o
TR AR TS 2 E B » ETRIERE » TR R



- R BB W W
T > —BBRACT B Sk e » BROVE IR THEEMET o
SRR ASEA :
. U — DL I A+ — RN 5 AFROLTI R » FRALATALEK o FFAAR
¥ > BRAAREETT > SRR > ENFRARARBRT o R+ : 2)
b. A —— BRI+ S EAS TR o 2R » SRR
A2 4 » SRR ERE o (B +55 1 b) -

)

R ﬁﬂ@ﬂﬁﬂfﬂ@ Q
' = B e IIENERIER
'ﬁ#ﬁ;ﬁ#kﬁhﬂ:%i{kﬁ &||# slﬁlﬁsz
w5 0|l & || B (| ]| 48] %] 2 || 48 IE|GE|GF| | )| 3F || | E|| | |
| Vi ] ] g | | 1 | | 4 ] o]
il el e @##i{ HU . D
'b J
e |
5 CERARAneY
- OO
a )
& c
giro T g i

FESTA & K W O%ia B b BHE o T
Fig. 26. Chu’s kuan: a. Lower pitch. b. Normal pitch: c. Higf;gr pitch.




HOEE R W o9 —
. RATE——ERDIRIK T AR B > U278 > TRIRT > KK
WAL YRS > 4RZITRE » EAMABMZ LA o (=
A ie) |
B b2 SRS E AL ) AL A AT A > B

L :
a. AN %ﬂ%ﬁ ~ KB ~ BhUE ~ 3RS ~ RAU~ AT A B R e > FIAD
mﬁmﬁﬁﬁo
b. 7% E—— DAk St ~ {FFE: AR ﬁ.% ~ RSN B 2 A > PR
KRHITG i o

. | _
AHA LIS » SRR~ » BB Ee o

(D) #®WZ 8w
Wzt » jﬁ”ﬁﬁ"ﬁﬁ%ﬁ:ﬁﬂﬁ%ﬁ FI EABHE SR IR A v 88 R Al 2 A » %{Fﬁ_j‘{ﬁﬁ
BIEZE » ?ﬁ%‘] g\ﬁ:ﬁ% E%‘ﬁ%‘%&&%*fi—%f‘ﬁﬁﬂﬁﬁ& > TR B 8S
5% E‘%‘iﬂb%ﬁ*?ﬁ?ﬁﬁﬁ# HeRBIZ » AT RN | — RIS TESA BN | —B02
RSN o Kﬁmm?

1 HOR

2 O AR > o bR B > WA RHZRIMES > bk

| BHERe Hﬂﬁ‘ﬁ#‘%‘ IRt @R, s HAE AR » HRINHES » BEF

EAREARR ° ﬁﬁﬁ%ﬁ#ﬁ%ﬁ—mnﬁﬁﬁ‘_ﬂfﬁ BRI Z H FR IR/ N

LT kwm%ﬁz#ﬁ,_w St A > (B4 R E AT §

%mﬁﬁ$ﬁiﬁﬁ2ﬁﬁa%%ﬁﬁ§$ﬁé2+f¢5 RS EHRER T

-'m:%ﬁ:%gﬁ#+ﬁ§sﬁ%%&%ﬁﬁiﬁ*Oﬁ%Zﬁ’ggﬁEME%i

ZHUERTAE . I R TERPEAFORAEE AT  BEHRRETES

= #m@%~ﬁmﬁw+ R WA 2N BRI B » Bk

B2 > SRR TR o ERABMA j*_.Eﬁ:lﬂ]ﬁ'%ﬁrWE ? EREAH +TIEM

<l » SCRATG 3 - AR AR » SILBIE > S+ IR
SRR RS o



s e B i B §t 98 By 3 7
W AU B R U ZERt » DU FARAR ¢ |

(1) SRS —EE 1 P o MEHEIRG B A > Bl
B » HeA8 SRR 2B o B A B BRI K T » 5o LA —
O > WE AR SETIER > EHIEE » FHEWEE » ATHIER » A MEEERLTE o JEEY
SROE A (EE =+ — ) HHR o

(2) ABFHM—mBIE: 20 FR > SEDHERTER » 49 LRRmin
T » BEMRSMEREE A > BTS2 » AR > MR
R > U B TR » BAERIAY R » AR RS » BAEE » S e tm2yh
L » (g 2 HOR (R o ‘

(3) WSHEN 2 =—— BRI Kurt Reinhard 2% Chinesische Musik ([
K < 8) » FeR BRI RGBT B — L= FRIEIRGY » BH A » & Ll
% > SHBORHAMT > sPIE— R > (R “HERAIN” SRR > B OIS A
S > PORFIS BRI B 2 A A B RRTE » EBEERELY » BRAE
EkdF o '

(4) HRIEHZW—E R J. A. Van Aalst % Chinese Music HFiR2 M
ik > KB LIRHER AN » Bk S HERk AR » SMh S SR — % - S
I RS » BAMISBRAE » Fitiea MR e — 2760 » THRENS iR
CHASAE £ 1) o
. (5) WSR2 E—Emilio Estrada & Betty J. ‘Meggers ® K3 Olav
Aarflot © ZeEIBERE A (AR @ 2) SUBIR S 2 V2 kM E— bt » AR BTG
 FORTIMHETA—HAE o HEDURSAERT » TSR » OB ZINE= H47 »
B RN 2 AR > Bl A 2 MR T > B ARB S
o ECHETBRIRE AT R o

(1) HSWMEIRR » SHIR= ) Hed o
(2) HHBBIR » SAPE=X > Ho6o
(3) Estrada & Meggers, 1961, p. 931.
(4) Aarflot, 1948, Kinesisk Musikk, Oslo.




G il ¢ — 31 —

(6) WU I —— TS B2 R e B » SP U — 8Bty A 2 Il

GEE ) » 20U » Forhe+ T IEAS, » BE SR s SR~ SRagR=

h B o ER AMERRELIETEL AR ERASIES RIS I o 445 L —4

BRI > FHEAIES IR » 753 0.33851 ~F » oA HICAZERAE 9 ~F » SHE=4-Hs

HERTIAS o R R EE R B IR R B 2 BRE » B5A4 25
B4 > BRI HERSLEEREA/ ©

qrm;ﬁﬂrﬁrﬂﬁﬂﬁﬂfﬂrvvqﬂ(w WV U‘U- WPV

0 5 10CM
[ e |

HEE—=+t fERsEE
Fig. 27. The féng-hsiao in book Liih-in-huei-k ao.

o

%%amﬁwk—%@ﬂ’ﬁﬁﬁ%mﬁﬁsT%%ﬁ’%ﬁ%ﬁ%K@m»ﬁ%ﬁ
ﬂﬁl*ﬁ’%%%ﬁﬁﬁizﬁﬁfK%§%$$3Eﬁﬁﬁ’%$EAz¢°§
WABARASEARS, » I R S s WA | 3 ORI HEE o A
MR © BRI » MR AR o
2. W P

B AR » #ﬁ+nm§m&&mmw&(mm# 1D » WA L Ak
A BB EERIRS > éﬁﬁﬁﬁ~+_mﬁ Wbt o SR T

(1) W El~2o .




—s2- - B ¢ Bt HE 9 i 3 71
2R » ERA TR > DRI BHEIR — 0 » 258 3R AL 0 458 T P
FH > POV RS o

E\¢@ﬁ%2ﬂﬁﬂﬁﬁ'l

1 EEEBIE AL B SR > E M2 S > RAARTEEE > HEE
B » WERRE 2 i » FURRMAHI R o SUIAVERIEAD T » AT
| BBORAESAA : (B > (COMHR » (2B o SR :

(= & % =

SHABE > UIRRTZAME > TN » At A » 5T
ZEH S BRI 2 2SR o AR B & A3 —(REEH
VT R B > ST SRR IR R BVE ? JACH TR o 25
BE R o SR BRI R A IR T B K
2 s Bl o7 BTG ERHEL B R » s WRTTE T o MERIEN R LF > 45
R > HEABZEBEER > AEETE » MAERIIER » R o

SERBRA LT R » L SIREAITER » (R EMEAILR S » (s
BT GEEIZE U b A L) > BRERRES > AIEREER o =
PR > RIS B BRI ¢ > B R RS A Or A > 20
FebbG » AUFTREAA IR ELAIE A » VA SV M B » A Bk
B BEEEBIERE » TS T RIS » DURER o
SR ? DS » TR ; AT
| BMIIE” AR » SIS R » %ﬁﬁuﬁﬁ FRHIE » B
ZIEAURRRBMEL AT o SR AT » SRR SRS » K
MRS TR 5 53— T ARG » AEEDERIS > (o7
R o SERIES I > RAEE » MRTRISEAES » AT S > S
HABRES—TER o

-H%ﬁ#mﬂﬂ’wﬁm%ﬁﬁﬁ%kﬁﬁ»ﬁ%ﬁﬁ?ﬁ%h&%ﬁﬁ%’ﬁ
FTHRBEN » FBEARY o A — AV IS B A BT » B0 SRS o




HOEE R W : —88.—
Eﬁmﬁﬁmﬁﬁﬁﬁmﬁ@ﬁ(ﬁ@+~ ) W > B AT 2
%Eﬁ%ﬁh*ﬁﬁﬁ » B PR ETRETRTIN » (MEATSOIA ST T
% » (AN R TR AT o ) ARSI MR A TS » BRI AY) > B
2RI > > SUHESISRETE BT AR > LIPS T HE SIS —
B > BUZEATR 2 SRR BE > T [T
Hﬁ%&%$#ﬁ2%m%ﬁmﬂ?$%ﬁiﬁ %%L%&%muﬁ%%9
R SSER Bz AR » B2 SRR O Bl > BRI > ok
O BPERER 2B » RS » SRR L SR i o
| (=) B R =R

FERR 5 Mﬁﬁi%@iﬁ#ﬁﬁﬁ > —SBHERTT 5 —Bes > P ARWE

S IR o SEARIIA R » AR VTRTE VRS » ISR U o 5
HABETEBE » PRI SRS o 24 BRI AN I T
L. WHENE

FER TR BB S LR » E%ﬁﬁmﬁ,rEﬁﬁﬁ %ﬁ%%k&
TR B > g%%m%mm@m%m% T T S BT AT o

&#ﬁﬁw%ﬁﬁﬁ%ﬁ » BV AL TR — B > B R TR TR > R
WL > SR o tmﬁﬁaxﬁﬁwgma s (EAPHIEE > 964 APTKH AT I
i > m&ﬁ%ﬁ~$ RS EMIEIE o B > ERER 2 BRARE
B > Ti-LARREZ BE > ARREIRE ~ > 4 B B UIBELE o

2. FEEHE

FHLLE Sk R FHRR (IR » SOV L » TR LA > —if
ﬁﬁ%#ﬂa$aéﬁﬁﬁgo%ﬁ%ﬁﬁﬁﬁﬁmﬁgwgﬁs&Wﬁﬁﬂ%ﬁ%
AR » TR O B RSO o AT R » BN > 18
AELH > WREEIERZ S © 4 SRR » THMRME » HARMEER -
S PITBLFUNE » o BB ATV R T o

3. BB -

AR 1+zﬂﬁﬁﬁ %%gmzmgm,m&ﬂmﬁﬁémMWﬁmz



— 34— S Y O
A et » SR o 250 i = EHTEALE & IEEHUAE R » hSHRAH > 55
RELAVA AL o SEREE TR AR |

(1) HAIETRRERTI > B B RS A » BRMETIESHE 2

(2) HF LGS » FESTE LR = RHTE » AEFCPYHSRTHE FAE ok » e
BRI » 54T B BRI o |

DA _ERIARFTHERE AR » B BIEIEA0MT ? AR RR AR BB NG - 1
SERRHENR B TERAR: » BB R R o
3. RRMEME

AR EARTAL > FEHEE LR B HEN —H1 > JOME SRS TR RS ER
FITHE o B4 RUBNIAIT :

(1) iR NTRECEE = +E) » HBTAE » IS B AR SR A
I o FMOAEAAAERY > R » RIEREAMERIE 3 MEDUREE A
B > B—ER > BIBERE IR I FERL R 4 B 52 BIR > SRE 4B
2B o IR A SRR > A —Ril 15 7 6 B(ER)®Z VL
D»%ZT%%&K%o%ﬂ%W%M&@Qmﬁ@ﬁmoﬁwﬁﬁﬁﬁﬁﬁﬁ:
e > INIGSHAT © MM ERVAHA » MRS > IS EMIHIK > 446 L TR
KT s T B EE A 7R o
S @) E——HR NSRRI =) » BRI IS IR~ B »
AT DURIGHEME A RAPARIBITER © SRR 2 » bt BAa
Wiz 5% o B RRLAVERIRITIR, + SORIEH o AAUMAVET LIk
[BEER A > FEAMEE ISR o At R B I » » B RORRITE > BR e o

(= ® ” &

| SRR R R A > HA » MEIES KW
| RO » TN > BB R RS o S A R 38 +
BT

“=t1) lm 25.525&90




_ OB W R 23S — g
1 BAMIUR
ﬁ@ﬂﬁﬁZ%%MEM:~mﬁms%%%ﬂ&ﬁﬁﬁ m&ﬁ&m*mm

.ﬁ %ﬁ”ﬁﬁ%@ﬁﬂﬂﬁ%ﬁﬁ%ﬁ&i*ﬁ%@ WBYIEE 5 Eﬁﬁéiﬁﬁ
.%ﬁ%%%&ﬁzﬁA EREME o

SRR » FER 2 “E 2 SR — B b B | IR T DR © BV
HEASURAIAR > D5k e RIS > =104 3 BHER—RS > R BRI o
A = o B A 2 650 > A2 BRI > BUSEBEANR » T
2 A S R A » AR » B RRE A » BT » I
AR > ﬁﬁ%&xiﬁﬂﬁ?+na%&%ﬁﬂﬁIAzao.

BRI 2 T > SO RIS E

ﬁkﬁu+mﬁﬁﬁ’¢%+n§ﬁﬁo
SRS | A |
Bk = IR » ORI 5 /A A » FCARRLAE o

i D T 2 A L S T A B O o2 R B I (R B0 )
Sk B A ARIE > (RCIER IR > SRR B > BoIt— o S 2 A6 »
FELABE » REERS » RSHBREZ Ho » SHIRIGE » MICRTH

FRSRTIR » 2R ST » SRR » SR » B
AR BRI Y » JEHCT o BT |28 87 BRMER i 2 AHRAGIE > /AT

[ > B ERERIRRE R o 7 ZEERBA » RIS ESCTRIT UR RN T > St
= o [ TR AT TTHEAGE » (AR > RISUSUR BT o

TG 2 L > AV EE A SRS (B — k(R > SHBTAEEE) 10
BUAFAIE % > RICSHRGERAE » AISRATIS TV > H R AR
Bl > ELIRHE RIS ﬁ#ﬂﬁﬁﬁﬁxx@ﬁ&% o SATHHE 2 LR

u)ﬁ@%ﬁ:

(2) g@® ———>H3o0
(3) SRS HIso

(4_) ﬁ_ﬁ_%swsﬁﬁio



-— 36 — BEEBRWREBFEA.
?ﬁﬁa&ﬁ,&zﬁrﬁﬁﬂ?uﬁﬁﬁ 7ﬁﬁ%mxﬁTﬁ%ﬁmu R
LR SR B > (T MR R P R
KRR » SR IR o7
2. EERMRE _
HE A ST » (SRR SRR ORI » A LRERARI » (K
RARAIER R o RTINS » UK (R « GOR CEE
=) B CBIEH-E) ~ Bk GRIE-H/0) ~ FRR GBI ) & o A Z
BUEIIAR > (AR SRR SEAY > SULLA B2 R R T MW
FITIEL » —ReAAe > ERLRIH RN 2388, » FmBORTIR o SN
BF | e
(1) BERSIOSHIE  HOEH > LI RIS o
(2) RS BERRMMTA: » LRl 2 W BT BTE AL, » (A BERIAERCR,
Wk - |
(3) BSHIURRI M IE E 2 IR > TeILBES o
(4) HESEHE 5 A MAEERS > USRI » BeARIILHTAGK o
3. TCHIRHR-
| BORIERE » SRR A » @#ﬁz%ﬁ%ﬁ#%*ﬂ* B
M > BRALF I FTCUE AR A2 AR o CHBAHR » SNBSS » BOLA s

mﬁﬁﬁoWﬁmﬁﬁkmﬁm %ﬁkﬁhﬁw Lﬁﬂﬁ%ﬁﬁﬁ%ﬁ 23|
BT :

(1) x%iﬂﬁ _

R TR 2 5 > B ﬁﬁzgm"¢%umﬁ,@xm¥f%aﬁmﬁ
SBRUTRARHRCEE+—) > BEKIAHBEE B o Wil 2
RSt > (RBUB AR » TR Rk » &R&kﬁﬁﬁ?ﬁ&%*@ﬁ %
ARSI ATES » SNSRI A2 Rt > WA u

, k&%ﬁxxﬁﬂmﬁﬁz §ﬁ~mm¢sﬁ—+n§ N~Rnﬁ’ﬁ§




| R W2 W e
B s BoRT > DARZ » B—BR—ROES » B R R
—5 s BEER—R—~54 » BUER—RIG > BEERALSNAD > A
FRAS> %tmﬁtﬁﬁﬁ BAEEATES > B ASES S
~%§ﬁngz&,%ﬁ%ﬁﬁ’mﬁazszgﬁmsﬁwmﬁaﬁo

SRR ~ ARG  RATEES » SEREir bR
A2 > DOBATSZ » 5 o 45 ~HEAEZH » B REEEmA » 0
WG » BEREEIURE » EA AR AR » AT 2 S RIRMEI 2 o 2201

KBz > Mo ”
%ﬁ%ﬁ*%ﬁ%ﬁ@ﬂﬁA?m*—m o P HRRAIE o MEABAETL
ﬁ#ﬁz%%’ﬂﬂ&m&ﬁﬁ > HyBYHE B TR M —BYL » 5 AZR P2 —BYBoT »

&Tﬁﬁ—zmm;mxﬁﬁ@ﬁxﬁ B0 s TR 2 A > 5 T R

B¥ » BAERER LES S o SRR R ELARIEE » RREMESI E dh o

BRSCHRBEINZ O R > B2 ELE | RS TRT DL » ORI o
) i |
| AR RTINS > ARG TR R AR 2 BT » (55
SRR  AUBBCORES - I SR - RO ERIR  HAR A
BT ZHOR » SRR AT IRATT » MOFRERES o
A. ﬁiﬁﬁ%%ﬁ | |
ﬁ%&ﬁ?ﬁz%&%ﬁ* B2 I B R — BRI IR s BMLE
wﬁm”mﬁmﬁ
B > DRI > M —R s W—R = o IARRSRAES > RER
AU o R > A ’mﬁEZﬁo~§ﬁnﬂ,:§n¢:ﬁ,r
LIS » FEEF—F s AEATES > LEATTS VA
nﬁﬂﬂﬂé HEENEH > AL RS +_%m
FF A +MEMﬁ_ﬁ$ s FEEM S > FAESA S o FERESSH

|
& @J‘Lﬁw




— 38 — Emmm%mxﬂ_

B LT Ry —BRRER > IR =R

a. WHESRZ A ERBINER - HEFSIREER > MANKER - S/ Pﬁﬂ
2RISR, » SRS RS TeH H 2 SRR > M E A THA o
b. BEHEMZ R~ > RIBRERE > FERAHEBRAET ) EEED=01

BEBEZ > RINAHRA > SFHIRLEMT

F—  RECBUEE 2 W1 R S R 2

B om|w & | FRERET | FAREST 1P sl ®
= % i 90 . 90 0
i X 8 8.2 8.428 = 0228
= y % - .80 —_
L] B & | 74 7.492 — 0.092
# i * 7.1 7.111 — 0.011
K i B 65 6.659 = 0.159
+ | B H 6.2 . 6,321 - 0121
A 23 & 6.0 6.0 0.
M C3 Hl | 55 5.619 - 0119
I H B 53 . 5.333 — 0.033
e i b7 48 4.994 — 0194
= | Ha 8t 46 4741 — 0141
= i gy 45 45 0
i ) * 425 4214 + 0036

s i i e 4.0 4.0 0
v o " 37 3.746 — 0.046

Lﬁﬁﬁﬁ*‘}'z%ﬂ?\'ﬁl > IEEKHAR jﬂ&%ﬁﬁ?ﬁﬁ?ﬁ&%‘ﬁ’ﬁ' > ﬁ%’ﬁ‘?‘l = of
MERRETT T2 —H > ETHA MR iﬁ:ﬁ&f-‘*%‘ﬁ‘ﬁ y E\’ﬁﬁ#&ﬁi?ﬁ

Pk o

c. i “SHLELHTS” —m > DA L A S 2R
WA ﬁﬁm%%Z&ﬁﬁmﬁ% &xéﬁﬂ_%ﬁm%m%rﬁ@mﬁﬁﬁ,

BB o
B. EHEEE

(1) 1BIR=31906 2% o




WK — 39—
. BESPURZ RN GEETT) o AR RSSO 2 A A
15 IR RBUR > B > RESERT SRS » (B0F = SRR a0 > B
a. AERARR » BARZEMEARERE o THEIOTRRA » SRT
HHEBFFIRATT > BRI o
R BRI R

L | 1112348 6 7.°8 | 9,10 11 12 13 [ 14,15 | 16

B | 90 | 82 | 72 | 67 | 59 | 51 | 45 | 44 | 40 | 32 | 30

%%Wﬁ%sﬁﬁﬁ [ 9 % o
b AHAEHS - k?¢ﬁ,rﬁﬂmmﬁz¢¢Tm I+ e
L—Eﬁﬁ%ﬁ%°
AR T » BRAHON  2— W2 4 » BTSN 2 SRR
i o *

C. SETHBON

LIS T P2 WECEE+2) > EABSVRER » EARARL I
R > TR » BAERIBIEP > BE= o JUMEASORL » R
ZOR ° | |

D. BEESHER

BRI Pt B — AR AT = BB 60 7R I » B

a BRATE > WHHAR o

b. I —EEEAR > WAL TSR, o

c. EBEFPEHRZEN » MAEAHRZLER o

ERAE PIRZIER” PETFRE » SREEZ BB ANZALAS » AT
B e

E. HREERHN

BEIRZ SN BB (R =110 » S L3RBES A = MR T

a. RESHER— BB R QAT o

(1) ST B Ho



— 40 — REBWETEA

b. Bt > A MIBIEEK S HAETRISEA] » AREDHEE TR B
i » st R 2 TR DS o

. L TS » LA SR o |

SEEETRRMEZ R | W—R T » Bi— R Bk » e v Bt
Ao

(3) WEHB:Z W :

WL BOAEATE B ~ B b » A —SBoBSURR » IEEETER « 54
B ~ B RS 2 R > ZEAE TR E RIS » 2R AL
BT ¢ : '

A BEEERHR

5 T30 T MR A 2 — WO %ﬁ%ﬁ#ﬂzﬁm %5 E IR
BRI S HCHT |2 R > ZIEcin T > BERTEREE o 3wﬁﬁﬁM+nm 4
BB - I > AIEE > PR 2.742 5 o

RS REERIRZAERE
% W% |

Al ® AlE g T RaA| o W
1| B RAM T n | & E 9102
% | 2 R B g K R 8.09
3 | IE ¥ & = B 7.29 BEEEEE
R |4 |E x5 (i T A 6.84
B 5 | E W % i i 5.76 !
6 E % H | B | ® ) " 512 '
Blo|le=ma g %z 4551
8 | IE f& 5 | A = E 4.045
8 | IE HE S | & n | E iE 3.84
|7 |EmB|® ®m ®E 2z 422 |
6 | IE b & | BE B & 4.86
R|ls| B | B |5 A 5308 |
| 2 | E k@ | # W ® | 6o6s
sl |E X B |® =®|®B T 6.826 ﬁéﬁ&
L 2| ff B G | B B.A R 768 |
1 | #ME|T B|BH 864 |




FEERZHEH —4 -
a. EREMABERT » WREEIR > iR UEBHBR o
b. RAFBARELEREANI > BRI ELIMBLTN > BBE 87
W WA ER R o :
¢ ARBEZEL > ARABEERNEM— B % SARTHEENE
R B W PR ZRT » IGEATE AR » i S ks o
| d;xRé#z%ﬁ:$&ﬁﬂ¢z%%ﬁ%’ﬁ%ﬁ%@ﬁﬁaﬁ$ﬁﬁ@a
 BBAMESEHRE  BIRRMBUER RO BEE B » R EEEE o
 RREESRZIRERT » EREEREETRE 1
j%ﬁm% IR > Tt L o R —~F 55— > TR A L&
Q’E~#2hﬁ_§ mﬁ¢ﬂ%+ﬁ%snﬁﬁ¢hﬁhﬁﬂ§>Tﬁﬂ
fr—IH » BT~ AN I\ > TR » PETIREOLT » 2
 SASEE > BAEO LT o EREHMETE » SERERBH; o
L MR ERTRREIE (B RIEOE AR DA S AE”
B s BAUBRBCET B A — B2 KD IO+ RIEEA > SEAERES
BB > EFTRRA TR RED TR » T8 TS AAM > THRARAIA
DY o BREHZHA, » FAAT D LA EDAE o B BRI
HEE 2 RSB, o SOAUE B3R~ JR S SR o2 SRS » 0 — R~ I o
Fie
P SRR R TOR R » SRR » B
| & WERRZRESEANR  HRLEM § THBHEZ R o LR
A BeBR o
b WERRIEE AU REEBEMM | BRI RIEEAERE >
Rl BRI > B 2 BB AT o
c.ﬁﬁﬁﬁiﬂ%kéﬁkxﬁﬁﬁ 5 BIIE AR S AR AIR, o
B. BT |
FeMEIDE T 2B » DU TR AT TR AL TR ARE] » 0 RN
B> HINEERRTZREE o RFTATIAPIME » SETHHE » B
BARE > BHIERET '



— 42 — B BEH % B I A

02742
D A
ég -
< ; {
L )
_S
, ' : o
1.61— 6.998 \.0%
<
@Q
~ :
X g
t~ =+
o
11.335
0 ' | 536H '
l.' § g ' g li(ﬁ ]¢=3-2CM

=T B R (FREES)
Fig. 28. The dimensions of panpipe in the Ch'ing dynasty.
(The lengths of pipes as shown in table IIL) |

a. W& .
BRI » AT > BESHEA > o MAIZSHL2 A » A PYRLO A
5 > SHE LASESF5 o SIRIBAKHE IRFHSIBRH > SRR 1 SEALAHRIC
HRZHRSERTR o AR RN —~BR 6 5% > EAER | BARESRM
& 3 FEERAIR—BL RATRE » HURTIF » HOMERE LT B—ERb 1 BNt i
i B RE > 2 SR AR SRR 2 AT o |
a2 LIRS » SN2k » MRS 2 TR TSR  BRZ R b
BB SUBER > ST ARV » SREKHIRE > BRI




' FRE Rz S — 4 —

o Eﬁ%%ﬁﬁf@%ﬁ?ﬁﬁ%ﬁ AR T A —1k ED

W TRIE L AT 5 FREEI R LT

B > FEMTARE » AE RIS —4E » 55360655 o
%2?%ﬁm%£,@mmﬁo%§mz%ﬁ,ﬁxw.

BIEHB T =K ..:afz UkZizE (harmonics) > Lﬁ*@t i '

ﬁ&%ﬁ%%&%%&ﬁ%ﬁ%ﬁ&o k)
S A2 B » B R T ;] o
R BACTUHZ 4 R !; T,
5 _# # = li__LQ}
w m| 1|2 |3|4]|5]|6.]7] 8 ' o
BR(AS) | 35 i_az.s 29.7 | 27.5 | 24.6 | 22.3 | 194 | 182
k% = =

% B | 9 |10 |1 |'12 |18 | 14| 15 16

BRE(AR) | 174 104 | 221 | 250 | 27.6 | 303 | 327 | 353

FRIENE  RRERHER RS > 5F
IREEAARI o AEERITARTE ERAATRER » LA T RE
. g_,_mﬁm a.-'fg‘-l%ﬁ do~re~mi~ fa~ sol> la~si»
do » RAREAHER G ZPA o

b. K&

.ﬁﬁzx%%%%wsﬁﬁ?ﬁmﬁﬁﬁ9a%zm o, om
38544 » Ezmﬁ# 29.4 &% I 4044y » (HppR~tae  HE=TL %ﬁ*
REE=1) o &ﬁﬁ%ﬁé ) ERMBEIHNZERR— g 0 The mouthpicce
T ﬁﬁﬁ%ﬂ—% HROVEH 5 Tz EH RS b B i gl
ﬁgzmg“%%é = § B2 W LR o ple, Taipei.

B2 PSR T » BARKE » IR —BEE > LIRETLS » 4RI ALY
ﬁsﬁ%gﬁxﬁ%%@ﬁﬁﬁﬁsxﬁmﬁgﬁﬁaoﬁzvﬁﬁﬁmmﬁma&'
%%%T%ﬁﬂoi



-4 | BB % 5 X 7

39
I : A . ' 135 |
S ;_j.'“ #r:}nbﬁrl{'ﬁlm#ri r_rﬂrn'].lv::\.}.mlln.:njfmi- =1 c}g:
S AW | IR
' b ; o |
BREAL SN -
g S |t o N
s A 2
1 Fr o .
282 ! : -.u- .
= [ 5 wcm
.38:5 : |......._..|.._._._._| =
EAB A

HE=T LIS RE
Fig. 30. The wooden casing-frame of panpjpe in
Confucian Temple, Taipei.

4 W

H 2 R A AR S O% —NE » 3+ » FIKBRIRTIR o B8
EOEBLID > FOHERI TRBRHN  BREZII » AARTRE »
ﬁ%:1%’Wﬁﬁﬁﬁ%+ﬁ*ﬁkﬂﬁnﬁ’&k&ﬁﬂﬁ#ﬂ’Eﬁﬁﬁﬁ#
e T | | |

BT SIS > 2R FTER W o
R Y R |
K7 NOREERA

,ﬁ 123456789101112131415|181718

|2 RERERFECETHRERELE

'Q%xmaﬁamﬁ#ﬁ%ﬁzﬁﬁ a‘@tﬂﬁﬁ%‘é&%&ﬁm‘ﬁ‘ﬁ %ﬁgm@m
2.7424 > Bt R BE RIFEHAR o

(1) BECOREER AT > SN BUT o




HEE Rz %R — 45—
RN WL AERE

. i ! * i
i G % | Fiame® I ﬁ! g | Byamo®
1o o M 8.09 10 P 3.034
2 E % 7.29 11 g % B 3.413
3 E k% 6.48 12 E B & 3.84
4 E O % 5.76 13 E B B 4,22
5 E & =R 5.12 14 E b & 4.86
6 | E m® M- 4551 5 |E # B| s
7 E & & - 4,045 16 E % & 6.068
8 g OB 3.645 17 B Ak B 6.826
9 g & 3.24 18 & HE . &k 7.68

SR e R WS AR 2 B A e » A B TR T B 2 7 R — B > e
MRS » AR TS o WO % —HH W | » BEMIAOS T > FICVCHIRE © 1R

BB LI > T PR AR o

| Iw;ﬁﬁiﬁﬁ&MI

S REIZ A RITR > RS2 ML LR R 2 rH > TANCTFr
| SR TR AR o REAVEE TRV BRI A 01T » (I
SESERI R T IR » SEE VL TE— SRR ISR E o 30 BT
B2 oM IR > R~ R BIRREONITAS » S SURIAIT » MBREE o -

| Grd) B

i

PrRUTFIERARIESY » 2HFIE ST IRAR » AT - TR R o T

PR IEET S > fuch B~ B ~ FMCHEE 4 o T 2 T e R e Aol 22
BB 10000021 E » JRAZEE o TN —H 7 TR 3 R AL
RSN - RRAE 5 AN ~ SRR i § RIS i (Ma-
dagascar) B - Sl 5w s R KRR AAER 5 [FREAERR N B 76 2 R A
o SEHERIMIETLLE » WES (harp) » #5 (Iyre) » FHEE (lute)
& > R MBS THER RN 24 » HIAES o REE 2SS mik AN




- ‘ RBEBH % 5 X 7
M WEANSAAR. '
e [ T 1 ﬁ
| MRS  EEENT > BT o MM M= A § ML
B o SRR RA AL FEEAT (P. Mokinoi Hay) » JHIISH » SHIEEMERE > B,
HMSRICEF 5 55 Rk A WIRFRAZ SR 5 TSR AT (S. la-
tiflorus (Munro) McClue) =E4 (P. edulis Riviere) M 3 Eﬁl‘%‘%ﬁﬁ'ﬁﬁ > Al
DUCERITT ~ REIER - EURHREBRITRE » SAAMER ~ B A4
TR > (S BB » FORBEUEIUE o LI BN B FR A BB T » 3
fm&z&ﬁﬁmﬁ(%Eﬁﬁﬁ%&%ﬁ@ﬁﬂﬁ%&ﬁzﬁﬁl»m%ﬁAﬁmﬁ
W28 ERRMEE > BHBRERE.
1. AR

ﬂ*z“ﬁ’?i B Lelela pachinensis (Hayata) Nakai » 3{4_-"6&’?.’1‘ FEFE R LAY
B > ZEMULK BT » FEEE > Bk A2 o &%w%@aﬁ&ﬁ%ﬁ%ﬂﬁm
PR > MRS HNETA Se RIS » BAEWATR B A » B T e
IR > FLRREG 2~10 &R » 8 1.0~6.0 &% » 2Rk » HiMIEAENS TS » > il R15~
8024 » FRNIE 0.15~0.35 2355 » BBEIE 0.5~15 214 o F—BE 518 4 » BLBHE »
§8~mﬂﬁ'ﬁ1&@5ﬂﬁ EE B » FEREHRTD B R CIKE o
 RERRIER > B R HSBERIRMT

(1) B » 85 LS o

(2) BRARH > GRERERES o
- (3) HEEEEE > BN » BT o

(4) SEEWBIEE o

WERR TR E BV A S » MU M e ﬁ%%z#ﬁﬁ% gt
W=+—piRo - | |
2. BEAZWH

FRXALTK > B4 Leleba pachinensis (Hayata) Nakai yar. hirsutissima
(Odashima) Lin comb. nov. » {RAKMH2 WA » HME LEBERE > HIRAD -




R E R o2 B — 47 -

h. BT EEN Lower culm with
rhizocaul (%)
i Bprp B0 Vertical section of
 mid-culm (%) '
© . B2 Node & branches of
upper culm (%)
k. F2105 Cross section of culm (%)
1, 3% Leaves (44) -
m. JE} Leaf-biade ()
n. JEZ IR Base of leaf
o. IEZXTEE Tip of leaf
p.q. W HRE (EKX) Margins with
_spinulose-scabrous, enlarged.
t. FEAR(ECK) Veins, enlarged.
‘r. BEREHSEE(BEA) Pubescent on
beneath of leaf, enlarged. ’
s. SEBNERTITZ HRE (oK) Spinulose-
scabrous on upper surface of leaf
. near the margin, enlarged.
u. SERGHGER L35 (BEK) Leaf-petiole &
. top of leaf-sheath, enlarged.
- v 3ER S BERFIREMK) Leaf-auricle,
leaf-ligule & bristle, enlarged.

MR WY
Fig. 31. Leleba pachinensis (Hayata) Nakai.
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Fig. 34. Sinobambusa kunishii (Hayata) Nakai.
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Fig. 36. The comparison of Chinese linear measures in different dynasties.
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PANPIPES OF ANCIENT CHINA

(Abridgement)

Cuuanc Pen-Li

I. INTRODUCTION

The panpipe is an old and primitive folk musical instrument with a history of
many thousand ye}ars.' One can find various types of this instrument not only in
China, but also in other countries. Most panpipes consist of several simple pipes,
either with one end closed or both ends open. Some of them have only two or three
pipes as those found in Java and Bolivia; others have more.than thirty or forty pipes

as those of Ecuador. The pipes may be bound together with threads, fastened with

glue, or encased in a wooden frame, as the Chinese panpipe. In arrangement, the
pipes may be graduated in height from one side to the.other, combined symmet-
rically as a pair of wings, or mixed irregularly as the Tongan panpipe in the South
Pacific. Most pf the materials used for making panpipes are bamboo and reeds, but
sometimes stone, clay, wood, metal and glass are also used. ;
Panpipes are distributed almost all over the world (Fig. 1). They spread from
China to Korea, ]apan, Indo-China peninsula, and Indonesia. New Guinea, Melanesia,
Polynesia, and New Zealand of Oceania also have panpipes. In Europe, they were
spread through many countries to England and Séandinavia,'bv the influence of.Greek

- culture. In Africa, one can find them in Egypt, west coast of Red sea, the Congo

and South Africa. In America, they are widely spread over Mexico, Panama, Ecuador,
Peru, Bolivia and the Amazon territory. In view of the wide distribution and the great
vanetv of these panpzpes, it is utterly impracticable to make a_complete study of all
of them in a short penod of time; therefore I only choose to present a discussion of
Chinese panplpesiat the present time and compare them with those from other
Pacific areas.

According to |old documents, the earl:eat panplpe was made by the Emperor
Shun F about four thousand years ago. The panpipe occupied .an important posltwn
in the ancient court and ritual music, but gradually decline in centuries. Now they
are only played with other musical instruments at the commemoratwe ritual of Confu-
cius’ birthday at the Confucian’ Temple once: every year, and can scarcely be seen at
any other place. They are slowly passing out of existence. The panpipe is an impaortant
insl:;-um'ent in performing the Chinese classical music and is one component in many
famoys musical pieées.' Therefore, the development of the old Chinese panpipe;
and the quality and arrangement of pitches are all. woxl'thy‘ of sttidjr.- Thus, if we

— g5 —
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want to study Chinese classical music, and know how it actually was, we must
study and reconstruct the old instruments first. Simply by depending on the
words and figures in some old books to derive a conception, we ¢annot truly under-
stand and appreciate the old music.. For these reasons, Dr. Shun-sheng Ling BRI,
Director of the Institute of Ethnology, Academia Sinica, advised me to reconstruct
those lost or missing instruments so that the musical sounds of such instruments can
be heard’again.

II. THE HISTORY OF THE CHINESE PANPIPES

According to a Chinese document, the panpipe was first maﬂe by the Emperor
Shun 4,200 years ago. If the zeparate sounding pipes are called “unconnected ‘panpi-
pes”,® then the origin of the panpipe may be traced back to the Huang-ti 37
period, because from Lu-shih-tsun-chiv BREFEFK® we know that the! Yellow Emperor or
Huang-ti ordered his musical officer Lin Lun 15ffi to make pitch pipes. Further, it
can be inferred that primitive people might have played the simple pipes long before
Lin Lun set down the regular pitches.

Owing to the lack of detailed records and substantial remnats, it is difficult to
determine the actual forms of the panpipes before Han B dynasty, though we know
they were mostly made of bamboo. However, we can get some impressions of the
forms of the panpipes later than the Han from available engraved stones, frescoes,
and old documents.

1. Panpipes of the Han dynasty

Some of the Han panpipes are shown in the picture carved in stone (Plate I)
from a Han dynasty tomb in Shiaotang Mountain i, Shantung JIF; there are
four panpipe players sitting in a coach, and above them two men are beating a. big
drum: (This coach leads king's coach in a parade.) Another picture (Plate II) which
was originally engraved on stone in an Eastern Han tomb in Chinan {itF8, Shangtung
IUJ, shows a musical and dancing performance, with the panpipe players sitting in
the middle row blowmg the singlewing panpipes. The third picture {Flg 2) illustra-
tes the broken pieces of a drawing of musical and dancing performers in a tomb on
Tienhui mountain XA, Ch'éngtu R#F. The book, San-li-tu =8B, contains two
types of the Han. doublewing panpipes: the large one is called “ya-hsiao” Fffif
(Fig. 3), 1.4 Chinese feet long, with 24 pipes; the small one called| “sung-hsiao” ZEHH
(Fig. 4), 1.2 Chinese feet long, with 16 pipes.

(1) Feng-su-tung JE4&iE by In Sao @}, in the Han dynasty.

(2) Kunst, 1955, p. 131.

Izikowitz, 1935, pp. 386-387; p. 405.
(3) Lu Pu-wei B3 in the Ch'in 28 dynasty. [
(4) Nien Ch'ung-i FHEE  in the Posterior Chou #J4 dynasty. [
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2. Panpipes of the Northern Wei 4t3k Dynasty
With the int;roduction of Buddhism, many musical instruments were brought
i_nto Nothwest China at Tunhuang #4E, one of the treasures of ancient Chinese
culture. Many musical instruments were painted in the frescoes. At that time it
was generally believed that men could communicate with the Buddhas through music.
Plate III: 1 shows a Buddha playing a panpipe of twenty-five tubes, the lower
ends arranged in three arches.
Plate III: 2 shows another form of panpipe, which consisted of eighteen pipes.
It was simliar to the eighteen-pipe-hsiao of Mongolia of the T’ang pe:rlod and might.
be its former type.
3. Banplpes of tlu_a T’ang /& and Sung 5 Dynasties
The music of the T’ang dynasty was developed in a golden age of Chinese history.
It included the Chinese classical music (va-yileh ¥£2), popular music (su-yiieh {##), and
important developments in musical theory, tonality and dancing.. The Sung dynasty _
inherited most from the T’ang period. Described below are various panpipes of Tang'
and Sung contained in Yiieh-shu HE. M
A. Elegant music panpipes
(1) Ya-hsiao ﬁ:ﬁ—Large panpipe, 1.4 Chmese feet long, twenty—four pipes, lower
ends open.
29 ChIao hsum % (Fig. 5)—Small panpipe, 1.2 Chinese feet long, twelve pipes
of equal length, lower ends stopped with beeswax at different depths.
(3) Shao-hsiao ##F (Fig. 6)—Ten plpes of equal length, 1.2 Chmese feet long,
stopped inside.
(4) Tung-hsiao JAfF—Twelve pipes with lower ends open. The pitch of the first -
- pipe from the rlght was the basic note huang-chung, then graduated inside in quasi-
chromatic scale. Each of the left four pipes had a small hole for getting a bright
sound colour. ‘ ' '
B. Mongolian music panpipes
(1) Eighteen-pipe-hsiao +/VE# (Fig. 7)—A wind instrument of Western Liang
iR, which was 'oﬁe of the sixteen kingdoms of the Chin & ‘ dynasty mainly located
at the present Tunhuang. This panpipe had eighteen pipes in peniatoni(_-: scale.
~ (2) Twenty-one-pipe-hsiao = —4 (\Fig 8)—The wind instrument of Chiou-
tzu §%% (present Kuchia. Eﬁ, Sinkiang %Fﬁ), twenty—one pipes, three octaves of
heptatomc scale.
(3] Ko-hsaio mﬁ"—One kind of panpipe used for accompanying vocal music.
C . Popular music panpjpes
(1) Violet-jade-hsiao $XEf (Fig. 9)—A panpipe made of vmlet jade, unearthed
from Chang-i’s 35& tomb of T’ang dynasty
(2) White-jade-haiao BEM (Fig. 10—The panpipe made ‘of white jade or.lgmally
(1) Cheng Yang {8k, in the Sung dynasty,
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offered to Emperor Ming Pi& of T'ang dynasty by General An 'Lq'l-shan iﬁu_
(3) Ya-hsiao 3 (Fig. 11)—Twenty-four pipes of equal length arranged as a
broad arch, fastened with side poles and engraved plates, decorated with silk ribbons.
(4) Sung-hsiao ZHff (Fig. 12)—Small panpipe of sixteen pipes,
(5) Lai-hsiao #i{# (Fig. 13)—Another type of small panpipe. It consisted of ten
pipes like shao-hsiao, but with a form like sung-hsiao.
(6) Tuan-hsiao 4fF (Fig. 14)—“Short- hsiao,” twenty one p:pqzs. It was used in
mihtary music.
(7) Yen-yiieh-haiao #E:3 (Fig. 15)—Twenty-one pipes, three octaves of hepta-
tonic scale.”
(8) Ch'ing-yileh-hsiao % (Fig. 16)—It was similar to the yen-yileh-hsiao, but
with seventeen pipes. .
(9) Chiao-fan-hsiao Z#5if (Fig. 17)——Seventée1;-pipés, like the ch’ing-yiieh-hsiao.
(10) Ku-ch'ui-hsiao #Wkff (Fig. 18)—Thirteen pipes, played together with drums
and flutes. - . '
__ (11) Li-ch’'ung-hsiao $il-‘ﬁﬁ (Fig. 19)—Twenty-three pipes, made by Li Ch’ung,
based on the comments in Er-ya T '
(12) Féng-hsiao mﬁ (Fig. 20)-—-“Phoemx panpipe,” with pipo.az-ii arrange(li as two
phoenix wmgs and decorated with artificial ﬂowers and silk rlbbons.

4. Psnplpes of the Yiian 5 dynasty
When the panpipes .of Sung were handed down to Yiian, their constructions were
improved. The tubes which were originally fastened with side poles and engraved
plates were now put in a wooden casing with a delicate and ap;endld appearance.
Such panpipes were called “tu-hsiao” #{jif, which meant woeden frame-cased panpipe.
According to the Yiian historical record the pipes were made. of bamboo, sixteen
in number, 1.06 Chinse feet in width, in a black wooden casing painted and decorated
with golden phoenixes. Brass rings were fixed on the upper part of the frame, with
decorative jewels and red tassels hung through them; sometimes, a yellow silk cord
was tied on the rings for hanging the panpipes from the player’s neck. Usually it
was kept in a yellow bag when not heing played.
5. Panpipes of the Ming 5 dynasty
From Chu Tsai- -yi's s worlﬂs, we know that there were three kinds of paﬂplpe R
in’ the ‘Ming dynasty.
‘A. The Sung-type panpipe—All pipes of equal length with lower ends stopped
" B. "The Yiian- -type panpipe—Similar to the Yiian “tu-hsiao”, bht smaller in- size '
and ‘painted vermilion not black. :
| C. Chu Tsai-yil's panpipe—Chu Tsa:-yu was a famous musmologqt who invented the
3 mathematlcal theory of the equally-tempered scale™® ﬁfty-tw6 years earlier than

(1) Chu Tsax-yii, 1584, Liih- hsueh -sin-shuo #ﬁ,ﬁ%
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Marie Mersenne®™ in Europe. Chu’s panpipes may be sub-divided into two types
(1) Hsiao % {Flg 25)—Consisted of sixteen pipes, glued together; each had a
V-shaped blowing edge, and both ends open. In Chu’s pntch pipes, the length and

diameter were gradually decreased accordmg to the constant rates, 1,)/1 5 and 33 }—27
_“———-1 059463004~ and —1029;0———2236— respectively. All
pipes were bound tegether w1th two ivory straps, with the appropriate pitch designation
engraved on each pipe between the two straps. Such hsiao were made in two sizes:
the large one was called ta-hsiao A, which was one octave lower than the small
one, hsiaohsiao /\f, which was made in normal pitches. Both were equally-tempered

which Chu correctly reduced to

-and started from the basic note huang-chung with one octave interval. ' All the pipes

were left in their natural colour, except the two ends which were painted in vermilion.

(2) Kuan % GFig. 26)—Similar to hsiao, but consisted' of twelve pipes; bound
together with thin threads. ThIS in strument had three sizes: Lower, middle and
Mhigher octaves. They all started from the note huang-chung in d:fferent octaves,
and were arranged| in chromatic scales.

6. Panplpes of the Ch’ing :?_E dynasty

The main types of Ch'ing panpipes were pattefeed after those of the Mmg
but with some dtfferences in construction, pltch&e and ornaments. Introduced below
are some of them:

A. Tu- hsiao B of sixteen pipes _

This panpipe had various forms as shown in Plate 1V, but they were all denved

from the previous dynasty, Ming. Of the sixteen pipes, twelve were of normal pitch,

and four of lower pitch. They emitted exactly the same notes as the bell and

stone chlmea, and were divided into two parts: the left were called “yang lh.h”
R, male tones, sl:artmg from the left side with the pitch pei-i-tze® {Z3Hl; the
right were called * ym lii” K, female tones, starting from the right, side with ‘the’
pitch pei-nan-li {EH. The casmg -frame was painted or engraved with golden
dragons or phoenixes and decorated with sllk tassels.

B. ' Tu-hsiao of twenty-four pipe

This was- only an imitation made by Chmu Tze-lu EﬁZﬁ Accordmg to his book

Liih-yin- kue:-kao ﬁm it had. twenty-four pipes with lower ends open and blow-
edges in semi- c:rcles (Fig. 27). “All the pipes were ﬁtted in. a wooden casing-frame.
Of their pitches, twelve were in normal quam-chromatlc scale, six in lower octave,
and six in higher octave, inter-arranged at left and right.

C. Pien-hsiao Rl |

(1) Marie Mersenne, 1636, “Harmmonie Unwerselles”

(2) " Pei % means double, i, e. double the normal length, lower octave, i-ize HEH| is the name
of a tone.
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This was a folk wind instrument, consisting of eighteen pipes, bound toéeﬁher
with soft leather straps (Plate XII:1). Twelve of the notes were in normal, two in
lower, and four in higher octaves; they were inter-arranged at left and right, and
started from the lowest tome pei-wu-i {###f. This instrument could not only be
played in its ordinary fprrﬁ, but also could be folded to play as a double panpipe.

III. THE TYPES AND CONSTRUCTIONS OF THE CHINESE PANPIPES

From carved stones, painted frescoes, and old documents, we know that the total
number of Chinese panpipes was more than forty, but we may classify them ‘into
three types: (1) equal length, (2) single-wing, and (3) double-wing:

1. Equal length type
The equal length panpipe was not the earliest type of those !we know, because
we only find a partial - equal iength panpipe in a Tunhuang fresco (Plate III :2) “of
Northern Wei i3k dynasty and the all equal Iength panpipes from of Tang and
Sung the music book, Yiieh-shu 3. There are no details about their constructions
and dimensions, but we can know their pipe numbers and leﬂgihs. "I‘herefore we
can deduce them from the figures by means of venfymg ancient linear measures and
) inferring their constructions. The pipes might be glued together, ﬁxed by two engra
‘ved wooden plates and side poles, decorated with silk ribbons. The _inside of the
pipes was stopped by beeswax in different lengths of the actual air |columns according
to the scale. The pitches could be adjusl:ed by means of iﬁcreaaing or decreasing
the quantity of wax. The top ends were flat, without V-shaped bIow edges or duct !
mouthpieces, for one end closed pipes are easily blown -

2. Smgle-wmg type
The single-wing panpi'pe was gréduated in ‘length from one side to the other, -
like a single wing, some available examples are the carv'ed stone" (Plate II), broken
piece (Fig. 2), Tunhuang; fresco (Blate III), and Chu’s panpipes {Flg 25 & 26)
A. Panpipes in carved stone and broken pieces
- Plate II shows a panpipe with seven pipes varied m diaméter as well as length,
the shorter pipes being smaller in dlameter than the longer ones. Then' top e:nds were
flat and open, so their bottoms should be closed. The’ pipes mlght be glued or bound-
‘together. Fig. 2 also shows a similar single-wing panpipe. ; ;
B. Panpipe in Tunhuang.fresco
The Tunhuang panpipe (Plate III: 1) consisted of three sets of arch- bottomed
-panpipes. Each section ecomprised elght long pipes, eight medlum.l and nine or ten
short pipes. The pipes were glued together and fastened with twq) mm.llar coloured
plates. Their lower ends were: stopped at different lengths, but & whether the actual
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columns were 'similar to the ‘bottom arch lines or graduated from one . side to the
other should be verified later.
C. Chu Tsai-yil's panpipes !

Chus panpipes (Fig. 25 & 26) were based on his pitch pipes whose dimensions
were listed in table 9(#7L). All V-shaped blow-edges were in the same size, approxi-
mately 449 mm i he1ght and width. The hsiao #f and kuan % in Chu’s book were:
quite similar, but there were some differences as follows: ‘

(1) The pipe!s of hsiao were glued together, and the surface between two pipes
was pared off a li'ttle in order to increase the contact surface for fastening. Two
ivory straps were Iused for remforcmg The pipes of kuan were bound togother wu:h

fine cords w1thout| any cutting on their surface.

{2] The num'ber of pipes of hsiao was sixteen; the number of pipes of kuan
was twelve. - | :

(3) Hsiao oniy had two sizes: large and sﬁlall. Kuan had three sizes: large,
‘medium and small. Other descriptions have previously been stated in the historical

e -. . |
|

3 Double-wmg t’irpe
The double Wing panplpe was a spec:al type of Chmese panp1pe From the

ancient times to Ch’mg dynasty it had appeared in many forms, which may be clas-
sified into four mam groups as follows: '

A. The double«vﬂvmg panpipes of Han dynasty

Two double-w Jng panpipes of Han dynasty are shown in Fig. 3 and 4. The pipes,

glued together and fastened by two plates and hyperbohc poles, are arranged like
two wings. graduaiqed in height from the side to the center.
. From old docuLnents we know that the large patipipe, ya-hsiao, had twenty-four

pipes; the small p}!anpipe, sung-hsiao, h_ad sixteen pipes._ Some books™ induced that
the large one was open bottomed, and the small one with its bottom closed, but the
book, San-li-tu = E, only said the bottoms of pipes were filled with beeswax. Ac-
cording to my _stu vy and assertion, the large panpipe of Han dynasty should also be
bottom closed, because we.see from the figure the pipes were symmetrical and their
differences were small. The ratio of the shortest pipe to the’longest is approximately
7/10; therefore, if the ya-hsiao was open bottomed, the pitches would be different only
in a small degree and symmetrically equal due to their pipe lengths, such narrow
scale and compasslwould be valueless in ‘music. Consquently, the va-hsiao of Han
dynasty should be bottom c‘los.ed, with their inner lengths adjusted according to the
standard'pitclies, ut before Han dynasty the ]arge panpipe might be bottom open.

(1) Yﬁekhsﬁekﬁuet fang FEBSE induced Chou-li- !sc JIigE, and Yiiek-sku‘%;_ﬁ. induced the
_ speech of Tsai- -yong i
|
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The upper ends should be cross cut, and without mouth-pieces, as one gﬁ_d‘ closed
pipe are easily blown. Th_e horizontal line just below the upper ends might be
painted work for good appearance or, as Dr. Shun-sheng Ling suggests a fine cord
used to secure those pipes against moving.

B. Double-wing panpipes in the T’ang and Sung dynasties

The panpipes of T’ang and Sung were based on the Han style with a few changes.
Such ﬁanpipes were sung-hsiao (Fig. 12), lai-hsiao (Fig. 13), yen-yﬁéh-hsiao (_Fig. 15),
ku-ch’ui-hsiao (Fig. 18), féng-hsiao (Fig. 20), etc. Compared with the Hah'

(1) The side poles of T’ang and Sung panpipes were not in -h}rperbollc shape,
but stra:ght .

(2) The artlstlc design of clampmg plates of T’ang and Sung panpipes had more
variation. -

(3) The panpipes in T'ang and Sung. were deccrated W1th silk r1bbons, which
had never been seen before. )

C. Frame-cased panpipes of the Yiian, Ming, and Ch’ing dynasties

Tu-hsiao, the frame-cased panpipe, began in the Yiian dynas_t—y and was handed
down to Ming and Ch’ing. In general, they all had sixteen pipes contained in a
wooden casing-fraine, but there were.some differerices in their appearances and
arrangements.

(1) The Yuan style panpipe (Fig. 21) was larger than those of later years. Its
particular .points included vermilion pipes, black frame, jewelery tassels in pair, and
pipes graduated inside from right to left. The outside plpe lengths are tabulated in
Table 8 (F).

(2) The Ming panpipes were generally smaller than those of Yuan They
Were painted in vermilion and decorated with golden phoenixes. The normal pipe
lengths are listed in Table 1 (#—), but there were three different arragements of
pipes in the casing- frame. : -

a. Arranged symmetrlcally as a pair of double wings (Fig. 21)

b. - Graduated from one side to [the other as a single wing, examples of such
panpipes are found in the Supplement of Wen-hsien-t'ung-k'ao ajcméﬁ%m and i m
Fig. 22 & 23. _

c. 'I‘he longest- starting from . the center, then graduated i:owards both sides,
such and Chang Ngo’s 8% panpipe and that in Fig. 24. '

(3) The Ch'ing panpipes were different in size and pitch.” They were decorated
with golden dragons, incised patterns, and sihgle lon‘g tassels (Plate IV & V). Their
pipe lengths and arrangements are listed in Table 3 (3&=),. and the frame dlmen- ;
sions are shown in Fig. 28. Another type of panplpe whlch is preserved ln the
Taipei "Confucian 'I‘emple is different in construction. Its pipes are mdwudually

(1) Wang Chi EH, in the Ming dynasty. ' i
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_inserted in the frame with whistle type mouthp1eces at upper ends and opennings at

lower ends (Fig. 29 & Plate V). The pipe lengths and frame dimensions are shown
in Table 4 (%0U) and Fig. 30.
D., Pien-hsiao ﬁﬁ

Pien-hsiao was made of bamboo and ligated with soft leather straps. From
Plate X: 1, we can not find and sharp edges or mouth-pieces on the upper ends,

so the pipes shoulld be closed at the lower ends. Therefore I deduce the lengths and

arrangements of the pipes should be as in Table 6 (7).

IV. THE SELECTION AND TREATMENT OF BAMBOO

The main matenal used for making panpipes is bamboo, which widely spreads
over the world except Europe, West Asia. and North Africa. “'There are totally more
than three hundred species, approx1mately 150 in Asia, 70 in ‘North and South America.
At present in Taiwan, there are 32 ‘species (belonging to 9 genera) Then, which

‘bamboo should we choose from these many species for making . panp:pes? How to cut

and treat them? (All these are briefly discussed as follows:

1. Bamboo for p_l.nplpes )
From Wei-chi Lin’s ##3% report®, I choose four species .of bamboo which are
excellent for making panpipes.

A. Leleba pachinesis (Hayata) Nakai, /\ZR7r, RHT, Jh‘ﬁ (in Kuangtung), 3#k7r
(in Taiwan,| Fig. 32).

‘This is a long internode bamboo, 2-10 m.. in height, 1.0-6.0cm. in diaiheter, deep
green and glabrous; internodes 15-70 cm. long; walls 0.5-1.5 cm. thick; leaves 8-20.cm.
long, 1.5-2.5cm. broad, dark green above and light green beneath, with gray pubes.

It is commeonly cultwated at low altitudes in the northern part of Taiwan.

B.. Leleba pachinensxs (Hayata} Nakai Var. hirsutissima (odashima) Lin comb. nov.
EE/CEW. (Fig. 32). o ;

This variety is very similar to “Leleba pachinesis Nakai,” but it differs from that
spe.cies in that the sheath-ligule has long pristles at the apex, and the leafsheath
dense silvery hairs on'the outside. Its culm is 4-10m. in height, 15-6.0m. in dia-
meter, deep green and glabrous, leaves 10-20 cm. long, 1. 5—25cm broad, deep green
and glabrous above, light green and densely pubmcent Beneath. It is wu]ely cultivated

'm the northern part of Taiwan.

Gl Pleioblastus nutakayamenszs (Hayata) thl, &ﬁé&/pﬁ' (Fig. 33)

This bamboo grows «extensively at high altitudes of 1,800 to 3,300 meters, on the
ceéntral ranges throughout the Island,. especially of the Jade Mountain. Its eulm .is
hght green to brown green, rough, 1-4m. inm height, 0.5-2.0cm. in diameter, each
node with a ring of aerial roots at the lower culm, black brown hairs below the

(1) Wei-chi-Lin, HHERS, 1961, pp, 40-43, 56-69, 118~122, 132-136.
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nodes of upper culm, internodes 10-30cm.; walls 0.1-0.4 cm. thic]é; leaves 4-18.cm.
long, 05-1.3cm. broad, dark green above, light green beneath. i

It grows rapidly and hinder forestation, but it is useful for panpipes and brush
pen poles. |
" D. Sinobambusa kunishii (Hayata) Nakai, ZW 5T (Fig. 34) ‘

This bamboo is distributed at altitudes of 300-1,200 m. in the no&them and central
parts of Taiwan, commonly in Yangmingshan Bi§|l, Chu-tzu-hwu ’ri‘ﬁt?iﬁ and Ta-tun
mountains k@m Its culm is 2-6 m. m height, 1.0-2.5 cm. in dnameter each node w:th
a ring of aerial roots at the lower culm, the colour changes from grqen to brown-green
with age, surface glabrous and hard; internodes 20-35cm. long;| walls 0.2-0.4 cm.
thick; leaves 10-25 cm. long, 2.0-2.5 cm. broad, dark green above, glaucous beneath.

Other sorts of bamboo whlch can be used for making panplpes,!but which are not
so good as the above four soecies are as follows:

A. Leleba multiplex (Lour) Nakai, #37 |

This. is commonly planted for ornamental and hedge purposes. ' Tts culm is 2-3 m.
‘in height, 1-2cm. in diameter, internodes 12-30cm. The wall of the lower culm is
appi‘oximately one third of its diameter, but the upper culm is comparatively thinner.

B. Leleba shimadai (Hayata) Nakai, F44r |

It grows in the northem part of Taiwan at low altitudes, and is mostly planted
_in the field asa windbreak. Its culm is 2-7m. in height, 1.0-3.0cm. in diameter with
internodes 12-40 cm. long, walls 0.3-0.5 cm. thick.

The above two species have the defects of thicker walls and shorter internodes.

2.. Cutting of bamboo

The cuttiﬁg_ age, cutting season, and cutting methods of bambd:o are very im‘port-
ant to its quality. A brief discussion is made as follows:
A. Cutting age- ' |
‘The cutting age of bamboo differs with species and usage. One should carefiilly
investigate them before cutting, whether young oy old, big or small. In general, the
cutting age of the big bamboo (S. latiflorus (Munro) Mcdure §i7T and P. edulis Riviere
THHIT) is five or six years, that of the medium bamboo, P. Maklnon Hay 4T, is three
or four years, and that of the small bamboo used for panpipes is tﬂvq years.
B. Cutting seasson |
' Tﬁe cutting season is related to the quality of the bamboo and its chance of
being eaten by worms. In general, bamboo cut in spring and summer is easily worm-
eaten and. less elastlc, that cut in autumn is the best, and thal; in winter hard
and less flexible, therefore the best cutting time’ is September to| Novemher, then
December, and next Febrary If bamboo is cut in an unsuxtable season, it should
" be kept in water for a period, within ten days, to prevent - bemg e.aten by worms.
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-C. Cutting 'method

The tool used for cutting bamboo is a sharp broad knife,which can save more
time and energy than the saw, but before cutting there are four points which should
be noticed as follows:

(1) The first cutting of bamboo should start from the lower side of the hill or
from its bending direction to prevent splitting.

(2) Cut the small bamboo in two directions, and the larger in three directions.

(3'} Cut the bamboo near the earth to increase its utility and for the advantage
of walking. . '

(4) The branches should be cut down in order from the lower culm to the upper.

* 3. Treatment of bamboo

A. Washmg
The bamboos which grow in mountam w:lds usually accumulate on their surface

a layer of dark dpst, therefore, you must ciean them first by dipping them in thin

rice paste for o_ne' or two days, then rubbing them with husks of grain and washing

“them with water.

"B. Seasoning & |
The short or rlpped bamboos are naturally sedsoned 10—20 days, but , the round

long pole_zs should | be seasoned 3-4 months. The artificial seasoning is to dry the
bamboo by means of forced hot air under 45°C and 552 humidity. '

e Dmmfectmﬁ .
“To prevent worm damage you may boil the short bamboo in a container. w1th

" soda solutiont (NaHCO,), and bake it on fire to extract the oil.

'D. Straightening _

The bamboo poles are naturally bent .ow_ing to the different conditions of sunshine
and soil, therefore we must straighten them, over fire, using a tool as shown in
Fig. 35, 'v'vhic_h is cut from a suitable hard wood.

E. Dying

Bamboo poles can be easily dyed by daubbing them with a layer of nitric or sulfuric

acid first, then dipping them into a hot alkiine dying solution of the desired colour.
F Bleaching '

It is not n,eceasary to bleach bamboo for making wind instrument, but if you

hke, you may dip them into a sodium sulfite solution to.fulﬁ_lv your purpose.

V. RECONSTRUCTION OF THE CHINESE OLD PANPIPES

To make an old panpipe is not difficult, so far as the fnaking procedure is

'concerned, but to deduce its.construction and verify its d'ime:ngipns is not simple.
' The rule. scales of successive generations were different, so we must find the relations
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between them and the appropriate ratio for converting ‘them to the present scale.
In my study, I first measured the sizes of old coins of the Han and Tang dynasties,
then compared them with the records in the old documents, and |finally found out
the variations between the linear measures of many ancient dynasties and the present
measuring system as shown in pp. 54-55 and Fig. 36.

The sizes and making procedures of four different old panpipes are bneﬂy ex-

plained in the followmg

1. Sizes
A. Ya-hsiao of the Han dynasty

The dimensions of ya-hsiao were deduced according to three steps:

(1) Trace the ya- -hsiao from San-li- tu —iﬁm and draw twenty-four pipes of
equidiameter.

(2) Measure each pipe length from the drawing. .

(3)  The longest pipe was known as 1.4 Chinese feet in the Han scale (1 Chinese
ft.=28.361 cm.), therefore we can calculate the pipe lengths and the frame drmensmns‘
by comparison. :

From these steps, I found that the outside diameter of the pipes is too large, equal
to 2.7 cm., and the inner diameter of the basic pitch .pipe huang-chung' of the Han
dynasty is calculated at 0.812cm., which is comparatively small. If we use this for
Han style panpipe, then its shape would changed from broad to narrow. Moreover,
a long and narrow pipe would be very difficult to blow at its foundamental pitch,
therefore I decided to choose the pipe diameters as follows

inside diameter=1.624 cm. (double of pitch pipe)
outside diameter=2.3 cm. '

‘Then the pipes are easily blown, and their pitches can be adjusted according to
the standard pitch pipes(0.812 cm. inside dia.) by means of changing the cork positions -
or wax quantities in them The deduced pipe lengths and other dimensions are shown .
in Table 7 (%+t), and Fig. 37.

B. Tu-hsiao of the Yiian dynasty
" Tu-hsiao of the Yiian style was made accordmg to the size in book Yueh-hsueh-kues-

San ¥%3H46, but at the begining, I found the record of pipe lengths was irrational, -
because.-the differences between succeselye pipes were gradually mcreased while their
lengths decreased (Table 8 #/1). These could not agreé with Fig. 21. Finally I
calculated all the dimensions (Table 8 &/\)in proportion to the figures resulted from
the rule conversions. The diameters of the pipe are 2.0cm. outside and 1.5cm.
inside. E
C. Chu Tsai-yii's panplpes

The details of Chu’s panpipe were described in h:s book Yiieh- Iuk-ck;:an shu ﬁ#&?

The pipe sizes were same as his pitch pipes which I verified and discussed already -
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in 1946, and are listed in Table 9 (®JL). The dimensions of the V-shaped blow-
edge were 0.449 cq: in both he:ght and width. Therefore the only trouble in maklng
them is in choosmg a lot of pipes in dxf’ferent diamegters.
]_J The panpipe in the Taipei _Confucmn Temple
It was not difficult to follow the pattern of the actual panpipe in the Taipei
Confucian Temple, The first step was to measure the size of the panpipe accurately,
the second to-draw the dimension diagrams as in Fig. 29 & 30, the third to trace the.
pattern of phoenixes for later painting. -

2. Making procedure
A. Ya-hsiap
(1) Cut the hamboo poles accordmg to the required lengths, then finish thelr

~

two ends. |

(2) Use ﬁsh _g’lue or carpenter"'s white glue to stick thém in parallel (IEig.‘ 37.

(3) Use saw ?nd round planer to mgke twq hyperbolic wooden pqles; the raw .
material is two pie}ces of 48%15%3.5 cm. dry t'ung-wood (7K, Firmiana pla_tanifolia).

(4) Cut two 52x15%0.3 cm. plywoods to make the clamp plates.

(5) Glue the frame poles and plates.

(6) Dye the plpe in brown. Paint the frame in black with golden lmes, and
the pipe ends in vermﬂlon

(7) Insert cork or wax, then adjus: their pitches with the standards of the
pipes in the Han scale.

B. Tu-hsiao of Yiian style

(1)’ Cut and finish the pipes accordmg to thc sizes listed in Tabiq 8 ().

(2) Use t'ung-wood and plywood to make the frame.

(3) Glue the plpea and the frame togéther and finish with sandpaper (Plate IV)

(4) Pamt the | rplpes in“vermilion and the frame in black.

(S} Accordmg to the history of Yiian, a pair of golden phoemxes can be draWn =
on the black frame,

(6) Add a couple of brass rings, and h%mg from them a pair 0f red jewelery

- tassels. |

(7) Insert the cork in each pipe and adjust the pitches with the standards
C. Chu's panptpes of the Ming dynasty

(1) Choose the pipes of required diameter and cut over a little, then ﬁmah
them to the a-ccurate lengths.
(2) As the two ends of the bamboo pipe are usually unequal in drameter, the

< «larger end should agree with the required size, and the smaller end should be

reamed .out to the same diameter.

(1) A Study of Cb_mess Musical Tcmpémmﬁt hEIEE e,
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(3) Cut the V-shaped blow-edges at the larger ends.

(4) Cut off two sides of the pipes a little to increase -the contact surfaces for
glumg

(5) Glue the pipes in place with fish glue or carpenters whrte glue

(6) The ivory straps are expensive, so instead of these we can' use two plastic
ivory straps

{7) Puat some small brass pins on the straps.

(8) Paint the pipe ends in vermilion. ]

(9) Carve the appropriate pitch name on each pipe.

D. Panpipe in the Taipei Confucian Temple

The making procedure is similar to that of Ylian style, but some differences
should be noticed:

(1) The upper part of each pxpe has a duct mouthpiece, whose sound" hole and
sharp edge should be carefully cut.  The angle of the wooden gulde plug must match
the sharp edge and be fixed with waterproof glue. _

(2) The external layer of the portion inserted in the frame should be carefully
cut off a little and made slightly tapered. The pipe surfaces must be finished with
sand paper for easy inserting. ° | ' £ =

(3) The holes on the top of the frame are bored perpendxcular w1th the car- -
penters big drill.

) (4) The pitches of the panpipe in the Taipei Confucian Temple are not quite
right, therefore we should calibrate the new pipes in accordance with the standards.
Moreover, the influehce of the wooden casing: should be cons1dered durmg adjusting.’

VI. THE PITCHF,S OF PANPIPES .

In ancient China, the linear measures and the conceptions of .tempe'ram'ent were
-different from generation to generation, as were the standard pitches and the pan-
pipes. Now if we wish to know the tones of an old panpipe, we must study their
arrangement and pitch standard at its time. ' "

_ I have made several experiments to measure the frequencise of pitch pipes of the
. Han, Ming and Ch’ing dynasties.. The method is to compa:re two tones: one emitted

from an audio oscillator and loud-speaker; the other emitted from a testing pipe by
' blowing. The inner length of the air columm can be changed sudcesaively according
to the lengths of the lengths of pipes by méving' the small cork stopper in them.
When the two tones coincide, no beats can be heard. Then you can take the reading
from the dial on the oscillator. If you compare both sounds by using an oscilloscope
‘to get the Lissajous diagrams of a straight line or a circle on the tube screen, it is
better and more accurate. The results of my experiments and calculatlons are- as
follows:
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1. The frequencies of Han pitches and their intervals are listed in Table 10

#24+. Mboreovar, thf= arrangaments of tones of 'ya-hsiao and sung-hsiao are listed in
Table 11 & 12 (E+—FE+2).

2. The normal pitches and intervals applied to the Yiian style tu-hsiao are listed
in Table 13 (&+=), and the arrangements of tones are listed in Table 14 (%&+-J4).
3. The normal pitches and the interyals of neighbouring tones of the Ch’ing style
panpipe .are listed in Table 15 (#17), and the arrangements of the tones are shown
in Table 3 (®&=).

-From these tables, we can find two kinds of intervals, the large half-tone and ’
small half-tone that have some difference from those obtained from the strings, owing
to the influence of actual eiorlgation of air columns. Moreover, there are some minor
differencé;i; between the corresponding intervals due to the diffefent_ pipe diameters
and length standards. _

'VII. THE PERFORMANCE OF PANPIPES

The panpipe wé.s an important musical instrument in the ancient court music,
ritual musié, and folk music. Evidences of thié can be found from the old writings,
frescos and carved stones. I

In the Chou dynasty, thé big orchestra was .madé up with two parts: the _T’an'g-
shang-yiieh ﬁj:.%—i-upper court music (Fig. 38)' and the; ’I"éng-hsiafyﬁeh ﬁ'ﬁ%—lower
court musié. (Fig. 39). The former was organized with 72 singers and string instru-
ment players; and' the latter org'anized' with 170 wind ‘and percussion instrument
;;lajers, totalling 242 persons, excluding the dancers. In comparison w_ith_some sym-
phonic oréhegtras of the present time, such would still be .a big organization.

The numbe_r of panpipes used in performance was different in different periods
and on different occasions. Those used in pure iﬁstrumental orchestra Weré more than .

. that used for vocal music. The panpipe players of an orchestra in the Chou dynasty

numbered twelve, as shown in Fig. 38, and ten in the Ming dynasty. But in accompany-
ing vocal music, only two' panpipe players were used in the Yiian and Mmg d}mastlm
B&ldm, there were four players in a carved stone of the Han dynasty and in.Chung-ho
music HRIEE of ﬂhe Ming dynasty, At present, only two persons play in the ritual
music performed 0£CE every year at the Confucian temple.

The manner of playing a panpipe is very natural,l like playing a harmonica. It is

“held by two hands, and the player can either sit or stand while playing it. The
_player 'should not ﬁmve his mouth when changing notes, but only move the instrument.

The lower tones might be put on left or. nght accordmg to the different types in
many dynasties. |
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VIII. THE MUSIC OF PANPIPES

meg to the mcompleteneas of ancient Chinese music: notation, translation of
the old notes to the modem form is difficult, and two points should be considered:

(1) Tempo——How long was the value of a note? There was no clear manifesta-
tion in-the old books .

(2) Pitches—With what pitches did the old musical notes correspond?

Now T have translated two musical notations for ritual performances from some old
records of the Yiian and Ming dynasties: . One is the “Songs of Nine Virtues”; the other
is a “Hymn to Confucius”. Both were translated according to the following decisions:

(1) Each word has a note of whole value. and after each sentence I p}ace a
double bar to indicate its being followed by some percussions, as drums and bells. -

S (2) According to Yang Yin-liu's 8%l study, the pitch huang-chung in the Yiian
and Ming dynastles was correspondmg to 4+ (2987 vd.) of the present note.

The music of the “Songs of Nine Virtues” (pp. 71-73) was composed by Yii Tsai £
] in the Yiian dynasty. He wrote it in a whole-tone scale about 580 years earlier than -
Debussy. This music was easy to play on the double- -wing panpipe whose male and
female tones were arranged on each side.

The second musie, “Hymn to Confucius” {pp 74-75), was originally composed in
the pentationic scale by Chang Ngo 5E% in the Ming dynasty It was easier to play
on the panpipes of graduated scales.

IX. A COMPARISON OF CHINESE PANPIPES WITH
' THOSE IN OTHER PACIFIC AREAS -

Chinese musical mstruments not only influenced those peoples near China, but
also d:rectly and mdlrectly influenced those in the areas around ‘the Paclﬁc From
panpipes we can get many ewdences.

1. Northeast Asia

A.. Korea

Korean music and musical instruments were much. influenced by Chma due to
the contmgmty of their boundaries. From the book, “Study of Korean Music” written
by Prof. Lée Hye- ku ZERGR, p. 206, we know that the Korean panpipe (Plate VII:
1) was of the same type as that in the book Yiieh-hsiich-kuei-fan e LS Koreans
called it “so”, and regarded it as a Chinese musical instrument. ThlS apecxmen was
also found from a grave freaco in Southern Korea.
B ]apan

In Northeast Asia, the Japanese elegant music “gagaku” is deeply influenced by
China, and most of their instruments were originally imported from China. You. can
see that the ]apaneae instruments such as the koto, blwa, shamisen and sho are quite
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similar to those of China. The appearance of the Japanese panpipe {Plate VII: 2)
is also similar to the Chinese seal character ¥, which was the ancient word # hsiao,
meaning panpipe. The pronunmatlon of the Japanese “panpipe” is “sho”® ‘near
the Chinese “hsiac”. The frame of the Japanese panpipe is similar to those in San-
li-tu Zi8H (Fig. 3 & 4), their longer pipes placed at the center like the panplpe in

© Liih- !u-cheng’-shéng ﬁE,IEE (Fig. 24), but symmetrlcally equal like Chang Ngo's - pan-

pipe. Their duct mouth-pieces are similar ‘ to the panpipe in the Taipei Confucian
Temple: From the above, we know the Japanese panpipe is a mixed form of various
types of Chinese panpipes. '
2. Indo-China Penisula

A. Viet-Nam

. Owing to the geographlcal position and historlcal back- ground Viet-Nam has an

intimate relatlon ‘with China. " She was a Chinese stat:e, called Chia-tze 52&[:, in the
Han dynasty, and. had accepted Chinese culture for a long time. I.met the Vietnamese
musicologist Dr. Tran Van Khe PRZCE in 1960, and we talked about the ethno- musical
instruments in Vlet Nam. From him I know that most of the Vietnamese instruments %
were the same as those in South China with similar appearances and pronunciations. -
The panpipe now kept at the Confucian temple in Vietnam-is same as that in China.
It is called “bai.-tien”, near the Chinese pronouncmtwn “p’ai hsiao”.

B. Burma

The panpipe of the Karenni tribe (Plate VIIE: 1) consists of two separated panplpes .

.connected by a loose cord It may be derived from the Chinese male and female
principle. You can find another similar type of panpipe (Flg. 44) in the Cuna Amerin- |
dian Indian tribe of Panama. One panpipe (Plate VIII: 2) of the Ffadaun tribe™ has
some equal- Ienﬁ‘thed" pipes put at two sides. Side pipes of equal length can also be
found in the Chmeee panpipes of the Han (Fig. 2) and Northern Wei (Plate III).
dynasties. - i
3. Indonesia | I

‘Indonesian panﬁipes consist of three to fourteen pipes bound toget'her' with liga-
tures (Plate IX: 1). Their lower ends are closed by the natural septa of bamboo. The
panpipes of Java and Timor are graduated in length and diameter, and are eumllar
to the Han panpipe m Fig. 2 and Plate II. From Jaap Kunst’s “Ethno-musxcology”(”
we know there were some unconnected ceramic panpipes discovered in West Flores.
This verifies that some relations éxisted between the islands and the mainland, be-
cause Yiieh- lith-chiian-shu %@é%-‘ mentioned that there were porcelain and pottery
pitch pipes in ancient China.

(1) Both the panpipe and the small mouth organ in Japan are called sho, but written in
different characters, the former is ﬁ-!z‘? (Chinese call ksigo); the latter is 4 ¢+ 7 (Chinese call
| shéng).
A{2) Kunst, 1955, p. 131, Fig. 45.
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4. Melanesia :
A." Solomon Islands

One type of panpipe in the Solomon Islands has eighteen pipes graduated in
length and clamped with wooden rods (Fig. 40). Another type consists of twelve pipes
graduated both in length and diameter. It is similar to Chu’s large kuan (Fig. 26:a),
but with no V-shaped blow-edge and with only one row of clamping bars ligated.
The pipes can be turned individually within certain degrees around the ligated bars
during playing.

B. New Hebrides Islands

From the Cook’s voyage, we know that the panpipe of Tanna island®® was
composed of eight pipés, including an octave. 1t was different from the Tongan
panipes® in its having broad ligature and. graduated lengths with a useless long
portion beneath the node of the first pipe.

5. Polynesia
A. Tonga Islands

These islands are located east of Fiji; the capital is called Nukualofa, or “friendly
island”. One panpipe of that island conSists of ten pipes (Fig. 42;) with zigzag lower
ends and saddle top ends. Another panplpe now preseved in the British Museum
has -a small hole on each pipe. . Yiieh-shu %ﬁ also mentioned a type of Chinese panpipé
with drilled holes for making clear tones in high pitches.

B. Samoa Islands :

These islands are located north'of, Tonga islands. The ligature of the Samoan
panpipe -is similar to the old Tongan panpipe. A modern - Samoan panpipe, now
preserved in the Bishop Museum has.thirty-three pipes regularly‘-graduated in length
witheut zigzag lower ends like the Tongan panpipes. .

6. Central and South America , _ il

Panpipes are spread broadly in Soufth America, but can also be found in Central
American States, such as Mexico and Panama. The- panpipes played in the Ecua-
dorian figurines (Plate X: 2, 3, 4) and those played by the Cuna Amerindians (Plate
XIII: 4) are very similar to the Chinese panpipe -“pien-hsiao” (Plate X: 1). - These
may serve to verify that the Chmese panpipe mlght have been directly or :nd1rectly,
transmitted to South America.

The panpipes of South America are made of various materials, such as: clay.
(Plate XI: 1 & 3), wood, stone (Plate XI: 2), silver and reed plants. In China, our
ancestors. also used. ‘such materials to make pitch pipes and panpipes, but the
white-jade and violet-jade hsiao (Fig. 9 & 10) consisted of many in(_iividual pipes.
They are different from the panpipe found in Yumbia, South America, because the
latter was mad_e of a whole stone by drilling deep holes through it t:c) form many.tubes.

(1) Tanna island is a small island southéast of New Hebrides,
(2) See below, 5A. ;
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The reed panpipes had various types, now let us choose some to cémpare as
follows:
"~ A. Cuna panpipes
"Cuna is' one of the Amerindian tribes living on the Panama Isthmus. .Their
panpipes (Fig. 44) contain two separate ones connected by a loose cord lika -the
Karenni panpipe of Burma. Their lowef, ends are closed by natural septa, and the
upper ends are cut in a saddle like the Melanesian and Burmese panpipes. The
outside of the pipeé is wound with white and black threads to prevent splitting,
similar to the Chinése transverse flute. When playing such a panpipe, the two separate
parts are held together like a pair of wings-which is very similar to the Chinese pien-
hsiao in Plate Xz 1. Another particular point is that the Cuna panpipes are always
played by two perSDns (Plate XIIT: 4); the Chinese panpipes are played on formal
occasions, in even nlumbers twelve, ten, four, or two. At present they ara still playeﬂ
by two presons at the Taipei Confucian Temple

From the above evidences, we can deduce that the Chinese panpipes might have

influenced fhose of the Americas through the South Pacific Ocean.

-B. Wai-wai panpipes
The panpipes of the Waiwai Amerindians are decorated with crisscross patterns in -

black wax (Plate XII: 1). Plpes of the Chinese panpipes are. not decorated, but their .
frames are painted wn:h patterns and decorated with-silk nbbons -and jewelry tassels.

C. Chincha panpipes .
The Peruvian panpipe of Chincha is decorated w1th incised pattern and arranged

in double rows (Plate XII: 2), and ‘the Chinese pien-hsiao is arranged in smgle TowW

“of double wings wlpch can also be folded to play like a double seried panpipe.

Accprdmg to Izikowitz, 1935 p. 384, the ancient Peruvlans put small well- ﬁttmg
pieces of gourd into the Iower end of the pipe mstead of leavmg the natural septum
in it. These were. movable for adjusting p'.ltches And at present the Amerindians
regulate the1r mstmments before starting to play, by, pourmg a little water or. sand

to raise the pltch s‘lhghtly Ancient-Chinese panpipes were adJusted by means of in-

- creasing or decreasmg the quantlty ‘of beeswax in the pipes.

D. Cavina Panpipes

Between Peru- d.nd Bohvla on the plateau araund Lake Tltlcaca live the Cavmla
tribe. Their panpipes are double-seried (Plate XII: 3), the lower ends of one row are
open and those of the other are closed. 'All the pipes are wound with a flexible ’
band and attached with threads. Accordmg to Te Rangi Hiroa, 1941, p. 173, the
double-seried - panplpe exists in New Guinia ‘and Melanisia fdo, therefore we can
deduce that there were some mtlmate relations between many of the Pacific 1slands
and South  America in the past.
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E. " Chama panpipes

On the coast of Peru lives the Chama tribe. Their panpipes consist of three to
twelve pipes of equal diameter (Fig. 45), clamped with wooden sticks. The lower
sticks are inclined like the Solomon panpipe (Fig. 40) and .Quillaci#lga panpipe (Plate
XIII: 1).

F. Another type of Peruvian panpipe _ _

Another Peruvian panpipe consists of eight pipes with narrow ends upward. The
upper ligature is similar to that of the Chama panpipe, but the lower part is different
and only ligated with threads (Plate XIII: 2). ’

G. Quillacinga paﬁpipe .

The Quillacinga Amerindians live in the south of Colombia. Their panpipes have
three sizes: large, 17 pipes; medium, 15 pipes; and small 9 pipes. The diameters
of those pipes are graduated.with their lengths. ‘Such graduation is similar to Chu'’s”
panpipes (Fig. 256 & 26), but the ligated sticks are similar to those of the Solomon
and Quito panpipes except that the upper sticks are slightly inclined proportionally.

H. Ecuadorian Panpipes

The Amerindian panpipe from Quito consists of 34 pipes (Plate IX: 4), but p’Har-
court mentioned one of 42 pipes. It exceeds the Chinese panpipe ya-hsiao (24 pipesj
and Tunhuang panpipe (25 pipes, Plate IIT: 1) in the number of pipes. The constuction,
of the panpipe from Quito is similar to those of Solomon and Samoa islands (Fig.
40 & 43), but its lower ends are cut a few centimeters below the septum and arranged
in zigzag.

I. Tjca panpipe

The Ijca panpipe is ligated with ropes only (Plate IX: 3), so it can be rolled
together for storing. The Chinese pien-hsiao (Plate X: 1) and Chu’s kuan (Fig.
26) also could be rolled. The pipes of Ijca panpipe are arranged 'side by side like
those of the Chinese panpipe (Fig. 24) in book Lih-lii-chéng-sheng BEER®

J. Yuracare panplpe . _

The Yuracare Amerindians live in the large zone of tropical fo:reat at the foot of
Andes. Their panpipes, (Fig. 46) average five pipes, which are joined together by
bamboo straps and fastened with threads, but the Chinese pien-hsiao was ligated with
flexible leather straps.,

- K. Modern Bolivian panpipe

~ The modern double panpipes are very common in" South America.: One type is
made with all its pipes closed, with the pipes of one row bemg half as long as those
m the other. Another type is made so that the plpes in one row complete the notes
whlch are missing in the other row. The arrangement of the notes on a double

modern Bolivian panpipe is shown in Fig. 47, and that of another type of double
double-seried modern panpipe is shown' in Fig. 48

(1) Wang Pang-chih 354, in‘the Mmg dynarty. ) [
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‘L. Huari panpipe- _
The Huari Amerindian panpipe is made principally by combmmg some different
duct flutes togethdr to form a triple Mataco-whistle (Plate XIII: 3), which has panpipe
appearance but wtth duct mouth-pieces. Its sounding prineiple is same as the Chinese

“panpipe in the Taipei Confucian Temple, but the Chinese panplpe was improved

with transverse ends and V shaped blow-edges on the duct mouth- -pieces.

There is another type of panpipe, a series of huge bark trumpets, (Plate XIV 2)
which is often nlayed by the Mojos, Cavina and Itonoma Indians at their church fes-
tivals. Such mstruments are based on the panpipe principle and consist of nine or eleven
individual bark trumpets with two layers of bark or leaves, one twisted longltudmally
and the other in spiral. In each upper’'narrow aperture there is a reedy mouth-piece.
The longest pipe is 1.5m in length, so it can not be held in hand and must rest on
the ground to play. In China there are no such huge panpipes.

X. CONCLUSIONS

L Accordmg to the old documents, the Chinese panpipe was made by the Em-
peror Shun four thousand and two hundred years ago. If the pitch pipes are called
the unconnected panpipes, then the history of the panpipe should begin from four '

_thousand six hundred years ago, when Emperor Huang-ti ordered his musical ofﬁce;,

Lin Lun, to enact them; but I deduce that it might have been created still earlier
in a simple primitive form, 1nciudlng only a few pipes of different tones, because -
the one end closed pipe is easy to blow.

2. From all collected materials, we lmow the developement of certain parts .of
Chinese panpipes as follows:

A. Type—From primitive unconnected plpes progressed first to the pitch pipes,
then joined together to form the smgle -wing panpxpes and then through the double-
wing panpies, equal lengthed panpipes, to the wooden frame-cased panplpes

B. Method of Fastening—From being hgated with cords progressed to being
glued together, then reenforced w1tl1 wooden frame, and finally to inserting the pipes
in a casing- frame ’

C: Decorat:on—-Developed from natural colour to painting. In the T’ang and
Sung dynasties, it was decorated with silk ribbons and butterfly knots. In the Yuan
dynasty the pipes were pamted in vermzhon, the frame in ‘black, and decorated w1th
golden phoenixes and one pair of red ]ewelery tassels. In the Ming dynasty, the
frame colour was changed from black to vermilion, and down to the Ch’'ing dynasty,
the frame was painted with dragons fand decorated with’ a long tassel, sometimes
the frame was incised with phoenix pattern.

e Numberlofi_ pipes—Developed from less to more, the number varied as: 5,7,
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10, 12, 13, 15,-16, 17, 18, 19, 21, 23, 24, 25, but in the Yiian, Ming, and Ch'ing o:ly’l:la,si:ne;s,E
the usual number of plpea was sixteen.

E. Lower ends—Developed from natural septum to, bemg stopped with beeswax,
and then to the openends. '

F. Upper ends—Improved from crosswise cut ends to V sh.aped blow edge and
to the duct mouth-pieces.

G.  Diameter of pipes—From equal diameter developed to the graduated diame-
ter, but most pipes were in equal diameter.

H. Order of tones—The tones were ordely arranged ain chromatic scale or side
'by side in a whole-tone scale. The former was earlier than the latter, but they existed
alternately from time to time, and also coexisted in many dynasties. The lowest
tone might start from left or right side, or from the central part. '

I. Chinese panpipes had various names from ancient times to the Sung dy'naéty, .
such as: ﬁan #®, chiao %, lai #, ta-hsiao X, hsiao-hsiao /Il ya-hsiao'fﬁﬁ, sung-
hsiao Z%#f¥, shao-hsiao #i#lf, viin-hsiao Z#f and féng-hsiao M, etc., but generally they
were all called hsiao. In the Yilian dynasty the panpipe was named p’ai-hsiao HEl,
which has been handed ‘down to the present. ' e

4. . Chinese panpipes ar¢ mostly made of bamboo. There are 150- speciés of
bamboo in Asia, and 32 specms in Taiwan. Among them only four spemes are - suit-
able for making panpipes.

A. Leleba pachmensm (Hayata) Nakai or rice screen bamboo,

B. Leleba pachinensis (Hayata) Naka1 -var. hlrsutxssmla (Odas]:uma) Lin comb nov.

C. P. niitakayamamenis Ohki, or arrow bamboo of Jade Mountain.

'D. Sinarundinaria Nakai,. or arrow bamboo of Taiwan. . -

Other two species which can also be used for thls purpose, thougha httle mfermr *
to the above in quality are: \

E. " L. multiplex (Roeusch).

F L. Shimadai (Hayata) Nakai y

5 The bamboo for panp1pes should be cut from September to November when
one or two vears old, then pass through washing, seasonmg, d:smfectlon, strai-
ghtening and dying processes to become fine material.

6. To reconstruct the old panpipes, we must know their appearances, then verify
their dimensions and convert the rule scales to make pitch pipes. |As to the ‘making
procedure,-it can be briefly stated as: cut the bamboo pipes, finish them, then ligate
or glue them together. If the lower ends are open, the upper- ends should be cut
with V-shaped blow-edges or made with duct mouth-pieces. If the panpipe is a tu-
hsiao, then you must make a wooden casing-frame, - finish it and paint w:th golden
phoenixes or dragons, then add the decorative tassels and finally adjust. the p:tches

7. 'The panpipe pitches were changed in different dynasties owing to the different
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~ pitch standards Accordmg to my experiments, the fundamental pitch huang-chung of
reconstructed panpipes varied as follows: o

A. Han dynasty s 340 vd. fi-  93°C,
“B. Ytan & Ming dynasty™  282vd. #c'*  23°C
C. Ch'ing dynasty . 866vd. #f'+ 23°C

Moreaver, the quasi-chromatic scales of above dynasties had large half-tone and
small half-tone intervals. They were arranged alterately, .wide and narrow, for six
mtervals, then narrow and wide. for the next six intervals. The corresponding inter-
vals of three scaies ('I‘able 10, 13 & 15, |+ » +=FK+F) are also slightly different
- due to the different pipe diameters and length standards.

8. In ancient, timés, panpipes were often played ten or twelve persons in the
big orchestra for the court and ritual ‘performaces, but in small scale or in folk
music'the players were two or four. Now in the Confucius-worshipping ritual per-
formance there are only two panpipe players In general, there are always an even
number of players :

9. The music composed by Yi 'I‘sa1 in the Yiian dynasty in whole-tone scale was
'about five hundred seventy years ea.rher than Debussy’ ‘The music played on panpipe
in the Ming dynasty was in the pentatonic scale, but in the Ch’mg dynasty the
.panpipe music® syas in a heptatomc scale.

10. The panpipe is a primitive musical instrument; many people invented it'during
the early times, but China is an old civilized country whose musical instruments and
systems mﬂuenced directly and indirectly her nelghbourmg states and other Pacific
territories, such as: Korea, Japan, Viet-Nam, and Burma, then they melted with the
Indian civilization, and spread through Indonesia, Melanesia, Polynesia to South
Amenca In some places, owing to their different geographic cond:tlons, the peoples
developed their panpipes locally or learned from their neighbouring lands.

(1) Panpipe in book Yiieh-hsiieh-kuei-fan SSELHG,
(2) The Supplement of Wen-hsten-tung-k'ao BERNEE.
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Plate IV

2
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Panpipzs for Chong-ho music, Panpipe of Tai-chang Temple,
type I of the Ch'ing dynasty. type Il of the Ch'ing dynasty.

3. iAdfL=: Panpipe type III of the Ch'ing dynasty.
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Plate VII
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1. s Korean panpipe. (After Lee Hye-ku)

2. 4 ji:-ﬂ[ai'{f;’i Japanese panpipe. (After Jean Jenkins)

\



'E’]E 3“2}'}“] RIEBIEREA

L i) e 2 Pk
Panpipes of Karenni tribe in Burma. (After Curt Sachs)
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Panpipe of Padaun tribe in Burma. Panpipe from Timor, East
(After Curt Sachs) Indonesia. (After Jaap Kunst)
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Plate X

1. iFEE Chinese pien-hsiao

2. 3. 4. BN [EIREEZ SR AR 2 A
Figurines from Esmeraldas, Ecuador, pl

aying symmetrically graduated
panpipes. (After D’Harcourt)
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Plate X1

i ST S 3

1. sz e
Panpipe of reeds from the Waiwai. (2/5)
(After Izikowitz)

Panpipe of reeds with incised ornaments from
Chincha, Peru. Length 47 cm. (After Izikowitz)

’,ﬂmﬁ i T*’“"“ iy

3. BB
Panpipe of reed from the Cavina. (After Nordenskidfld)
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Plate XIV
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