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The earl lest evidence of human concern For pltch and tuning

may be found in & Babylonian cunelform tabley housed In the
Unilversity of Pennsyrvania Museum(C. B. 5. 10988). This
tablet. which may bé dated approximately 1500 B. C. E.,
contains a set of instructions For tuning a2 |yre. The
directions Inform the playver te tune by rifths and thelr

Inversions{fourths). Thirds are also employed, perhaps to

check the fifths or fourthz already tuned. |t |Is tempting to
s
call this the First evidence of what will later be called
.-

Pythagorean tuning. but the treatisze could equally =mploy the
Just tuning s=ystem. The Writer was also concerned with pltch.

A central tone. simllar to the Greek mese |ls employed. Perhaps

It polnts to an approximate standard. H. Duchesne-Gulllemin

made thils Information avallable to the schelarly publ lc(Revue

de Musicologie, XLIX, pp. 3I=20).

Western tradlitlon has given credit to Pythagoras(c. 650 H. C.

E.) For the system assoclated with his name. However, Porphyry

stated that Pythagsoras had learned muslic from the daktylol

(dwarves. = Hittltes?). Various other classical authors made

eimilar attributions(lambl |chus, Dicgenes Laertlius, and
Yalerius Haximus). A list of parallels and simllarities
between anclent Greece and anclent Mesopotamia would engulf
this study, so It must be passed over. We wlil, however,
accept the potential of the Greeks learning musical concepts
from the East.

The Pythagorean system conslsts of the practice of tunlng
Instruments through perfect Fifths andsor Its Inverslon, a

fourth, The tuner tunes a standard pltch., then tunes up a

e o, A, e —
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FiIfth, down a Fourth, up a Fifth...eteg, Each interval is tuned I
5
perfectiy. without bgats. Beats, a Phenomenon of waves in the 1
|
alr. produced hy Pltches that are close but not ldentical ., are
L]
readlly identif|ed by the normal human ear. Pythagoras, or a

predecessor, equated the intervals obtalned With the mathemat|-

cal ratios af string lengths. Odo of Clunyi{c, 975) presented a

lueid explanation of this system({Strunk, Source Readings in?

Hugle Mistory). The traditlonal form may be Found in example |

l. The intervals, with catlos, and the equivalency Iin Ellis" | 3
| %
Cent system are gliven. : : J'
1
xampie | The Pythagorean Tuning System o M
Interval Ratia Cents 4
st 256,243 ag |6
Wt 9,8 204 ‘¥
m3 32/27 294 |
M3 81,64 408 '
P4 43 498 j-| |
+4 729,512 G112 |
-5 1024729 Sa8 W
PS ars2 702 5 A -
e 128,81 792 Yy
H& 27716 S06 i
m7 1&6-9 Q9§ ‘
HZ? 243/128 1110 -
octave 2,1 1200 '

The Pythagorean system may create severe musical problems.
Early ﬁhalcians descovered that tuning twelve perfect Fifths

did not yleld the same pltch as =even octaves. The dirfference

between the two has the ratio S31441-/524288(24 ceEnts].

This |Is

called the Pythagorean Comma It Is cleariy aud|ble.

Aristoxenos(c, 340 B. C. E.) observed that the FPyvthagorean

ratios did not produce secondary Intervals agreeable to the

ear. He Introduced a system that divided the octave |Into

seventy two equal parts. This approach has not been accepted,

THo

later writers, Didymos(c. 30 B, C. E.) and Ptolemy(c. 150

— W . A -
i



C. E.), tried to find a means of making ratios agree with the
AT 's response, Ptanmy's solutlen was to employ BUpErpar
-ticular ratios for*thirds(5/4 and 6-5]. while retalning Pytha-
gorean fifths and fourths. Major and minor thirds are tuned

perfectly. The resulting system |s usual Iy called the Just i

svstem, It ig |llustrated In example 11, 1
Example || The Just Tuning System
I
Interval Ratio Cents
gt LH-15(135/128) 112(92) i UL
Wt 9<B(I079) 204(18B2) & [
m3 655 316 I I
Ha 574 386 |
=F1 4,3 498 .
+4 45,32 590 :
-5 5445 610 E
PS A2 o4
mé& 8-s5 Bl4 i ! |
M6 5/3 BE4 25
m7 16/9(9-5) g9a(l018)
M7 15/,8(256-135) l0esli108)
octave 2.1 1200

Seconds and sevenths present two passlbllities depending, on
whether major or mlnor thirds are used for the basic tuning.
The Just system has problems similar toc those of the Pytha
—gorean system. Four miner thirds do not equal an octave. The
difference is sixty three cents. the Great Dlesis. HNelther do
three major thirds equal ar octave. The difference Is Forty

one cents., the Hinor Diesis. The need For a cholce betwean

major and minor thirds leaves some intervals in conflict.

The ancient Chinese alse showed concern for pltch and tuning
probiems. The legend of “huang chung”({standard pltch) explains
the constructlion of 2 sets of "jus"(pilpes) to show correct
pPltches. Although there are many dating problems with the "

tale. It may be as early as the fiIfth century B. C. E. Later

more concrete versions of the tale give results that resemble |
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ffthu Pythagorean s#stem- There is no certain means of

"ﬁ t

determining whether the Chinese developed the system |ndepen-

dently, or whether It represents a cultural transference Mrom

Hesopotamia(acculturation). Chinese court musicians alsa

developed Flve, seven., and nine note scale tunings during the

past two thousand vears,

S
The above systemsz are Focused on a seven-toned scale. In

-,
contrast. the pentatonic(five-toned) scale has played a strong

role In Chinese musle. Several elfforts have been made to

quantify It. Example Il |llustrates some of the results.

Example 111 Chinese Pentatonic Tunings In Cents
Scale Step | 2 = | 4 5 ] |
Ti-tsu ] 178 448 662 BBE 1200 e

Yang-chin @ RS 481  6&1  A7R 1209
&1 b - tau B 1G9 A&  PA2  &93 La0n
Other pentatonic tuninge may be found In Asia. The Bal |nase

Slendro. although much argued, probably consists of Flve Bteps

of 240 cents each. J. H. Kwabena Mketia has directed one to

gimllar practices In central and eastern Africa, but was care

=ful te notlice that the intervals may be approximate(The Husic
of Africa, pp. 115-117). That such equi-distant tunlngs appear
in both Indonesla and Africa has led A. H. Jones to hypothes |za |

that the |atter derived their xylophone tunings from the Foarmar

{Africa and lndenesia, Lelden, 1964).

Equi-distant tunings Introduce disturbing musical problems.
How may one tune such Intervals? How doess the human ear
respond to such Intervals? What aesthetic guides the cholca?

Can a syvetem be obtained that will allow soms degree of consls=




tency in a muulcil performance? The Fythagorean and Just
systems each prdvide |imited answers. As leng as the number of
pltches Is restricted, the ear may select some perfect

intervals as standards. An |nterval of 240 cents does nbt have

such a potential. The two nearest system intervals are the

Pythagorean whoie tone(zo4 cente), and the Pythagorean minor
third{(294 cents). Each#may be tuned as part of a series of

-
perfect, non-beating Intervals. It |= not possible to arrive

Wesztern musiclans of the past attempted to solve simllar
probleme by tempering intervals, making some notes elightiy out
of tune to help lessen a greater problem elsewhere, Franchino I
Gafor! mentloned the &light Flatting of fifrths In 1496 Pract ica

flusica). Some twenty years |ater Pletro Aron described a

procedure of perfect major thirds, slightly Flatted fifths. and
one pltchiD) arbltrariiy placed equil-distantiy(at the mean )

From “"correct." but unl lsetenable chejces. This mean-tone tem-

.

perament was employed, with numerous variations, For more than

threa centurles.

The origin and empicyment of equal temperament |ls much |less

certain. Chinese Prince Chu Tsal-vu used a complax segquence of

o
n
i
¥
|
i
L
at 240 cents in such a manner.
i
il
i
g
i
3
|
_
Equare roots and cube roots to equally distribute tweive tones
I | over an octave during the |ate s|xteenth century (Ly Hsush Hein E
| Shuo, 1584). A Flemish engineer, Simon Stevin(1548-1620),
. simplified Tsal-yu's mathematics to only one term, the twelth “‘
l root of tWwo. Joseph Meedham argued coherently that Stevin's

knowledge of Tsal-yu made his improvement possible(N/story of

Science and Civilization in China). The ear||est practical
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appl lcation of thF concept 12 not =elf evident. Giovann| Haria |
Lanfranco suggested tuning fifths Flat, and thirds as sharp as |
the ear can bear as early as 1533(Scintille de Musical. This

could approximate equal temperament, but predates the intro-

_'r:dh
e

ductlien of the concept. The modern tuner emplovs only one
Interval. the perfect fifth, or |ts Inversien the perfect
Fourth. The Pythagorear’ cycle of FiIFfths is tuned, with sach
Fifth being flattened™by two cents. Substituted Fourths are
sharpened by the same amount. Equal temperament in |ts
practical Form g thus a tempered version of the Fythagorean
system. It is uncertaln when this procedure was Frst

emploved, or by whom.

y
Equal temperament of twelve tones |s accompanlied by several FL
problems. The twelth root of two iz an irrational number.
Only the octave can be represented by a ratio(2,1), " Nothlng
else |z exactly In tune. It has been observed that egua | |ﬁ:

temperament consclously opposes normal responses of the hiuman
ear. Similar problems exlist when the octave s divided lnto

five equal parts.

Robert Ellls teld of a conversation With an ambassador From |§
Thalland who described an equal temperament of seven steps used |
In his homeland. Erich von Hornbostel, Curt Sachs and others

accepted thils description, (f with some diffidence. Sache

described the baszic Thal Interval as being between 171 and 172
cents{History of Husical Instruments). The exact flgure may be
calculated as 171 .42857... cents. David Horton, In hig study
of Thal music. accepted the seven step equal scale with

apparent reluctance. HKwabena Nketla does mention the pressnce




' .
"

of approximately equal seven step patterns inp AfricalMusic or L

Africa, p. llii.r

An equi-distant tuning eof seven EiEps presents the same

|
problems as those of Five or tuelve steps. The basic Intervai

ig Irrational and dees hot match any ratio From gither system. E
There |s no seeming means of creating such a temperament From
any chosen simpile ratio. The Mahido| University tuning project |
was developed as an effort to determine Whether solutions exist
Lo such problems. The Craduate Schaol and the Musijc Department
of Mahidel University set ocut to address the |ssues.

A research team comprised of three Ffaculty members formed the
core of the group. They were ass|sted by three muslclans From

the University starr. A Bet of guidelines was developed by the

reésearchers:

1. The traditional Pl Phat band and other Closely related
ensembles(Mahor| . FPhat Mon) would be the lfocus of the
Study

2. Emphasis would be placed on central Thalland,

3. An effort Would be made to dlscover undamaged, unmod]| -
fFled eariy Instruments .

4. Huseum Instruments would be examined, but emploved
cautiously due to the non-muslcal state of thelr
preservatlon,

5. lnstrument makers would be Interyiewed regarding thelr
Ideals, goals, techniques, sources or Information, and
Pltch =tandards.

&. Band |eaders and teachers would similarly be Inter-
¥ lewed ,

7. All portions of the study would be recorded. '

8. Recordings aof bands and Individuals would be made |In
thelr own rehearsal reoms so as to prevent Plteh changes
caused by moving Instruments.

4 Severa| Declelons were made regarding equlpment .
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1. Husicali recordings were made with & Sony TC=-DSH
cassette recorder, a portable,. but high qual ity machine. ]

: :

2. TDK meta| tape was used because of |tg exce| lent

I aver |l oad characteristics,

3. Radlo Shack 33-3010 directional, electret mlcrophones,
arranged In the Bluemlein pPattern, were emploved when
It was al]owad by the enyiranment .

4. Radio Shack 33-1070 omnidirect|onal microphones were
used In less Favorable acoustic ¢lrcumetances.

5. Pltch measurement Was done with a Korg HT-1200 tuner,
which allowed a hypothetical Thai equi-distant scale to

be set as a staffdard., This device |s accurate to $+/=
one cent.

6. Confirmation of Pltch measuremente and Epectrum analyses
done with an Alllsan Ip recording oscl | loscope attached
to an IEH compatible 488 computer.

At each site Interviews were firet compieted, Individual
Instruments then were recorded throughout their Compass, and
Flnally, works were Performed and recorded by bands or indlvi-
dual players. Each piteh on each Instrument Wam rEpElFed
several times and recorded throughout, This data was later

analyzed for pltch and timbre qualities., The results were then

tabulated, and are Included as part of this study as an

ﬁpPInFIH.

The pitch analyses were done by two researchers who connected
the tape recorder output directly to the Korg tuner, then read
the results from the meter on the tuner. Example V shows the

pltch names, cents per step. and the necessary ad justment In

cents to the tuner.

Example V Korg Tuner Settings i
Fltch C D D F G A Al c .
Cente 0 171 342 S14 6B5 857 j028 1200

L Cents AdJ. @ -29 442 414  -15  -43 428 0@

/-
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The piteh names may be cons|dered as arbltrary, although they

Were assigned to match the +-/- 50 cent ranges of the tuner. |

|
The stepg |n cents represent an equl-distant scale of 17] cents

each. The Korg tuner allows setting a pitech standard betwesn |

A = 390 hz and A = 470 h= In Incrementz of one he. Each ln:tru#

ment was First tested to discover jts best standard rr-qunnnr.!{

Only after this had been determined WeEre Intervallile MEASUre-

ments made. The standard Pltches are given |n the Appendix.

Table | lllustrates the Pltch standards that Here Found.
Mearly half of the Instruments(46) employed A = 425, Any

additional thirty one Instruments wWere within five hz of that

frequency. Tha remaining thirty Instruments show no

tendencies,. Thaij musliclans may ind It to thelr advantage to

hold a convention with the purpose of establ ishing a natlonal

I
pltch standard, PErhaps A = 425, The greater portabllity of ing+

This project had the Iintention of testing the hypothesis that

truments would be a convenience to aj| .

Thal traditional musiclans use a seven step equl-distant ncall.lt
Despite the fact that there |s no Thal theory of music or ;
tuning, the results show a3 remarkable |level of accuracy and
conslstency. Band number 30, which used a Korg tuner, simllar
to that of the project, was an exact match to the hypothetical
Iintervals,.

Two common discrepancies merit some attention., Forty of thme
Instruments examined had a slgnificantly low A. These wera
found almost equally distributed throughout the regions that ‘.
were studlied. Eleven Instruments placed A at B840 centa.

Another nine were 820 cents. The remaining twanty Instruments
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of this group were Placed somewhere between 795 cents and B47

cents. An additional eleven Instruments had the Pltch D tuned

low, usually at 140 centz, Al]

possible combinations af Intervais

containing these pltches were tested. The anly resul ts of

poesible interest are shown in
Example VI Variant Intervals

B20 - 514 = 30s cents

Example VI.

B40 - 342 = 498 cents
342 - 140 = 202 cents

840 - 140 = 700 cents

A B20 less 519 cents of F yields 306 cents, only ten cents away

from a Just minor third. A B840 less Dr 342 is 498 cents. the

Pythagorean perfect fourth. D# 342 minus D 140 |s 202 cents,
only two cents From efther the Pythagorean major second(204

cents), or the western equal major second(200 cents).

Subtracting the twe varlant Intervals, B840 - 140, wvields 700
cents, tWwo cents flatter than the Pythagorean perfect fIfth,
and an exact western equa| Pperfect Firth.

Another phenomencn that has been previously unnoticed |s that
a8 Thal equi-distant step of 171.42857 cents Is |ess than eleven
cents below the Just smal | whole tone(l10s9 ratio, 1B2 cents) .,
Thiz is approximately the same difference as the d | screpancy
from the Just minor third.

David Morton recognized the closeness of Thal fFourths and
FIfths(514 and &85 cents) to western and Pythagorean intervals
(The Traditional Music of Thailand) . Several solutlions have

been suggested For the Thal practice. Flirstly, these |ntervals

may represent an anclent Thal tradition that has largely been



lost. Secondiy, these Iintervals could represent a recent trend
toward the acceptance of perfect Intervals, Judged by the ear.
A third possibllity would be that Thal music |s being
inflltrated by western Practices that are weakening the

tradlitleon, There |5, unfortunatelyv, no historical data aval |-

able that would allow tracing past trends. Even quite old

Instruments in the present study, some were two hundred years
ald, showed traces of tuning which may have been recent.
Present day Thal musiclans are more concerned with the
cveral|l soundi{timbre) of the music than with exactitude orF
pltch. The overriding aesthetic |s ong of sound. This Is the

chlef determining Factor in all variants of this music, Thal

I
musiclans have developed no theory of Thal muslc. They do, ‘
however, place a premium on retalning and using traditional
melodies or tunes. They alsc retaln related basic rhythme. A ;
collection of Thal music, and a following analysis would
provide addlitional knowledge and Information related to this
wtudy of pltoh.

Despite the Interest or musiclans |n sound, many of the

Instruments that were examined would not produce a full range

of pitches. This Is a common problem with mallet Idiophones
(ranat, khong. xvlophone). |In a fFew |Instances Instruments ware
omltted from the study when they produced no digcernible tones,
only nolse(veri|fied with the escll loscope). Hany Instruments
had this railling for some plitches. Dashes, rather than cants,
Indicate this condition In the Appendix. There wWould seem to

be room For Tha! Instrument makers to Improve the averall

design and structure of some |nstruments,




|
i
K
§
B
i
i
|
5
X
g
3
A
J
g
y
y
i,
Y
L

17 =

J. M. Barbour, Tuning and FTemperament, East Lansing, lﬂil

Judith Becker, Traditiona) Husic in Modern Java, Honolulu.
1976

H. Duchesne-Gulil lemin, "Decouverte d'une gamme Babytnnlinnn.f |
Revue de Musicelogte, XLIX(1963) '

Franchinus CGafurius, Practica Musica, Hilan, 149&

Helnrich von Husmann. Grundiagen der Antiken und Orienta)-
fschen Musikultur, Beriin., 1961

A. H. Jones, Africa and Indones|a, Leiden, 1964

Jaap Kunst, Mug/~ in Java, 2 vol., The Hague, 1949

Willlam P, Maim, Music Cultures of the Pacific, the Near Eagt,
and Asja, Englewood Cliffe, 1967

Celin HcPhee, A House in Bali, Mew York City, 19486

David Morton, The Traditional Music of Thaifand, Leos Angﬁlni.
1972

Joseph Neadham, The History of Science

and Civilization in
China, 4 vols,., Cambridge, 1962

J. H. Kwabena Nketia, The Music of Africa, New York City.,
1974

Curt Sachs, History of Musical Instruments. MHew York Clty,
1940

+ The Rise of Music in the Anclent World, Hew York
City, 1943

» The Well Springs of Musilc, The Hague, 1962

Oliver Strunk. Source Readings In Music History, Mew York
Clty, 1961

Egon Wellesz, The New Oxford Higtory of Music, Vol. |
“Anclent and Orlental Music," London, 1960

Willlam B. White, Planc Tuning and the Allied Arts, Boston ,;
1950

Dhanlt Yuphe., trans. David Morten., Thal Husical Instruments.
Bangkaok, 19&0



'-I'.I'I'Iﬂ a
e ol -
‘ﬂ“‘“}ﬂ#“ﬂ

msRneFayauaFernlun e, “nadarziuiinsusaiiadi "
AATTUFDINUAT It~ (Research for Standard Fitch and Scale of Thai Music) Faithalnse nns5ds L 'l
i‘iu‘u'mr'ﬁmuﬁwmfmum mnﬁm@mmimﬁnwmmwuﬁ Tuns d
Tt Taqurzaed dil ' ;I
o. {fndmazzundm s ulademeartamuiing WAZHIMINT ’ ::ﬂ

s minausiiT e Andnagrusteudidty mmnﬂmmﬁmm .
s ussR

. lﬂtﬁ‘amﬁ’unﬂmmnqw (Standard Pitch) TTulaiReas sy (Standad
Scale) %Jdl.!m (Standard Intervall $09LMIMITLAT AN
. L‘ﬁﬂhm’#ﬁdnunﬂ“ﬂmﬂmﬂﬁhﬂllIWmﬂ1ﬁﬂ

T nﬂummmﬂmmqm?mnunﬁwmi'nmmﬁu L‘ﬂmﬂ'a'hhﬁuu-ﬂu
terudeimteomusding Qiilunsmssfneinag uASTLIBM Tinends

.
wAnmuasmaalumsisy |

liﬂqnun?hwﬁiﬁmmuﬂwﬁnﬂummﬂmnm‘m‘imnﬁm1 g
rivilvdmatenthe e d dneund g AIAURTE MU daieteanunt u.nﬂuqihﬂ'l
witmamun Tniug s iidasmuiuinsiu WhusTwiaailsefndufusnsing
ruasnhl nﬁlliuaﬁunnﬁﬁm*ﬂmhﬂrﬁrﬂﬁ'ﬂﬁ'mimm Eﬁm#ﬁrﬁmqﬁiﬁ
o0 Tuegifumonfuiuseninme’ wnlsdumd tirsiuidmasinmuiingla
wiuey

mniqfmu"rﬁ'u'lm":rﬂumuﬁmmwmuﬂqﬂmmﬂﬂmmﬂmmm
ToInURH iRty lywwdndseifetlymmimenisnfustiygwmisiin
frm Sannrwouiadhalngwnden 1 v dgwrinamand dywirasimmosnipmmunn
Aniu dywimmanrdnen @duusmnhisindeys ﬂ:ummwmdi'ruumjmmnmln

Twisnrzuudssuninssudfaugna wasiTowmuntnabilsigmddyses
T8




19 ‘T[ i

vinilywdin 1 wanefe@smsusismsiing SemensAmreentul,

needhilywmens q dgwdeufu Telefuduiiggnd Suduedvimsssosime

niiﬂ#urmﬂmnﬁuﬂmﬁmm:ﬁ:ﬂmm‘fﬁﬁmﬁﬁx revfymomileuunsnoauan

FnrsseaAtemuAT Ui astastiu smustusinens Fandineaen nfussmaimmsrn

mushihntaAng nﬂiuﬁ'ml’ﬁmﬁmﬁmm:ﬂﬂﬁluﬂmﬁﬂnﬂfm |

ket

lgnmeinmemsind

WL tﬂuﬁadmmlmhmmmﬂnunfﬂﬂm Faifien
Foviudoamuiiduunsoi oo Inunmsmudoswrrnulnsfoimiresndy
rmuufEiy fe mmﬂuqﬂu‘inmnwﬂhﬁmﬁqmﬁ (Acoustic) Semrne
fin A # uh v A0 A lWAadudedhen unzrandsafdinamisy Wiy Bectronio
Humssinfafns  Fwdinsmmisiihdem Auesimagdnidmemanflunmsie
Winanund

witnsmusFine e uilvpiudumndssnsmei dafesaAndng
srnAv ATt e ednitesmus i deniud “watulainauidosiies
tHend Made) (Ftmeaifeanuniitennu-Avegiuyeauinsd uaneioimss Bfunuat
wmrgnlunissRaATe T wrin st LA mennfuas lrawdin i uteaian
“dmanrnf” weanniuatanus? nquﬁnunﬂmnmmmuﬂ-ﬂwiniwnﬁm

hqﬂhﬂwﬁlﬁtnﬁmmiﬂﬁﬂ dndluey ¥ Tanermei u W
nesanin el meew W tumas gnilrmes Aravaungs Tave @ weawne vea
wher  sefu Aup® nezgndnd widnd edhe affenves wih el nesema
Wiy an maii iﬂﬂm’fmnuﬂﬁmﬁﬂﬂaﬂmluw wliiTasmundn
e tlilAlgnhiame emedminwienud wittagjudontasrsed il
asonmsRn s iag szl awnronmumidemesnns nisissmei

Hriureamun ng Ui dulaeeAen s Samensand dlelom

anduudrinadundaulsainuitesmd ﬂaﬁnmmnnﬂ'l‘ﬁ'ﬁmh]nﬂﬁ'mﬂﬁm

i
||-"

L

1t

- 1
|
.




20

wanwsed winmesFmlundaulanirnnamin sefusesh e
T4 awaza Thatesemeauns seduimeaand uiane st sresad asludeu |
dwAnuwendddsnme saddmlsmiiuwn dhiu FaameA R fd T A
Hhi‘l-lﬂ?iﬁﬁﬁmﬂtﬁﬁlﬂﬁhliﬂ WiITRAUAT usitrd i utlae 14 5n i dsmin
dnnlrznevsnanTasmuitdniuiofWsonweamting Fudhafosmoaniadoee
Wenrnndiaomily

adwlrfinn Dagd vl linmnfmesussiileaidutasmt
tramin Wallnlaiwfesmusfudoded i WBefiiege fsmnn Wmido S
sy Wiodmiven Waisin Wi Wesheuna wiias|AazAngimnt
98 Andnnldmigy sousmmsinsiiaarun Anunmiealousindes (oo Jufu T

™ iwﬁwm‘%mmmﬁmuuﬂmmnmwfﬁum dfumrid it sl enaug

Wasntdarunaee wifiblawnmnWnunmiedald Ffoifewseddsmie
swmselliRurdsinnrmdsdudsaifen sk

Sledvingsrs sty WAl Audsnunrmi
AurruEns Usssunteal wasnasRtarer i Ate nRAnaemdna
Wiutemuistineee Tanftanld ATl Biansmesirquiastie Feilnraiahd
wansirariy v lWifisefeanuuansivaiufos SanflEi TR @ swsnaiill f

P
U

o. Anquaileviuwininun win/lug fwern wunm ndaue) fhefe
WifnreaunasnusiRldunsitai

e TaRudlauiuuasmNRiT uﬁnuwuﬂumhtaqnmﬁn’iiqﬁwﬁa i
WiRursartesnun Runnsinaii

o FoauAnFnais A iR smiianusitunndreriy

= Annuileuiy mauusesbaanarintu errsisnuriuaniaioi
Widnewsswdsmuininetu

&. FnauanAtaiu oy gooagiiofleudu Feausnsiaiu

mumhmhmqnminqmrwﬁ%mqm feuri)  moaiui (man
unnany Soovitedlund ol adudew Bawsril vinllrsAuFusseantomuia i




21

-i‘uq#‘H’i1m‘:f~aqnun“:’*‘lnuhi'ﬁﬁ'muqummim‘tnummmniu'tﬂﬁﬁﬁmﬁﬂiﬁﬂdunm _
ity

d.‘mwmﬂ"mﬁwm'#mnunhmhmﬂ!mﬂmﬂumﬂﬂﬂﬁmﬂw Fena
lanmsfumanasdanmuduriou dhumnfrsnafasm bildrrntldmanndiee
nasBiTRY NN TeAuAt m*mfmﬁ'nhﬂqmnnﬂm‘qﬂmmqun ARt
Wit vsmiies un:ﬂﬂwﬂ'mﬂqnﬁimn’ﬁﬁmmiwhmmnnﬁiﬂmmi’u

dhedaednutasnusting nanRurTuRane lurenfos Anfuries
mﬂﬂﬂ%ﬂhuﬁnﬂnﬂﬁnnﬂm&nﬁuﬂﬁm Ussnouiuidngussaadmeantmiv
AT Ing dalinrmeulslufessndunien urifimnmeulsludesn dmenimasiies
ARG

TusAnnasialayi Tiedupldmsalmaiansmesnmn oy a7k
wazprewen e W limmmrrer @ gy s RrEInsa s e iwanee
amabibinvFeusihgnrumiy evdsidesinirmen Tuky Samsddy
nn ussnuis Susaraudd Sstus e drefeenAugldnunivnsiani han .
srrEi fudoiwispldmeal Tutsmasreamu

plénsnfymednnsnarmmiimsuasamnlily Wbt e
wainerasiainunT iy dheiustes mustifhuifnsfudufissaussides Bidsasnms
imi ﬁnﬁw“ﬁaiwﬁmﬁuiiqﬂnﬂ:mﬂﬁqu

LE SPTE TP P ELTE T T PPN PR Sy S 2
raupnrEan Tasiemzediibaite WA Fsuncnnateslssmusdni i I
ATt siarudenrmafsusaitemsiitasls iy SefmdsmuaTy
ANMTERRLATRIAUAT TR TDILATES PRI uneranefiuiuey

ainlrfine . sunfevesnudmassaouniild winbElnedustiing
Fmarannfe Fanminsoftin it deli dalaus viasaAToInuRg sxdnel
rfmnustuiate Ao nussr R siteimsithan

FoRustasmsuiscTullrs i i MU AT i
u usshidAngfigafie rnwssnreEsamsding fbEnedaranlrewdnimemens
4 winzRenfuinaiuiale doteval uazBushuiisdom Oeteve) il




22 i

st AmsnemnEsamuing Tladine (Scale naild
Fuhusdaom uiu B Taws lods aaums sefenrfeuuasaiviulasawt: Bilde da ,
srResuey nﬁﬁLﬁﬂﬁnmLmﬂmmnﬁmﬁmmnﬁim
leqifu suimauen Wi iRsadou g Tueinlussfefundean i Dustsls
'I.um:-ﬂnﬁ-mitﬁmﬂmmﬂmnﬂﬂmﬁn:fmﬂmmnun‘r'lﬂu {Standard Pitchy
nuinssL@eusen e in@usmunting Wefssdadhy wdndoe- sell

ilgpmsinmsssa

mun? dufemm: “Aml fifurdsefansrnimenstusndussmidien
vitn SswiiRuseiisn ﬂmmﬁﬁuuw“mﬂmmﬂmﬁm (e
marmihuAs ledluimnsrnmeatasngarm dnllemmafnimushisenaruunin uns
Winour misnemmmstimniu 4 f acwifhumusesm s 7 eW mar ag S
11 3wy oy vl e wan hﬂﬁuﬂﬁlﬂwﬂmm‘i

marsazsn@nsnnsg naiivaileuis gdeaiig ilgryRedueiiiy
veafiaraduniulaneianesniy) i dsnr g usumRneiy . oiviidunng
aramsuanimeangimusine 4 senliwasEeiudan

adinefinaiilamusTing winamunt iR a e rIse 30
nwﬁwﬂwﬁwﬁaﬂwﬁmﬁ'amﬁmmmﬁ odhushmuscdhun e
AUATINENGTN TRUSTTIINGTN uasBuana™ W 7 unrsidustudnaifivesdhnea
WeusiazTmmmmnogyRsrududaestbnmisu winnprTuResg e Tnm
srnufeans 1 fuimromdunasussgoReia i ahufnslwfidunaisduanli

madraniement adunmnziasnag s el
mefasannandiu g innusrnniudadivrumeniats Wi luAT BMa AT SE TR
srafifeiizauy

\wnrnssntmsEsnuniiAgadeniud aasns  Bildmeacai

sxfliemizausiemas g nlvimiu uﬁmwﬁqmminnﬁmnwﬁnmmqunﬂ
whuuariu #@m%ﬂ:ﬁﬁ*ﬁu'} fittunihanum yedliniudand e Reamsdn
Thues




TusTRIAT AT ERAdluTRSTRINA IR alan YirlWaunfluuinsias
ﬁuﬁaum*miwﬁ'mm'l.:.l Tumrmdlushusinmussmnurimmiusnstasy fiffamwroie

ﬂﬂﬂmﬁmiﬂqnun?ﬁmmmm:#mmgwnmq 1 W Sadmmdumnifuanmediten |

AW “fna"

murTing Wspuesmmednusrnnialnmmsmen “uameinee Wil

seamsnrausdildininedsanifudisadlungm e asivin
eduuslundundndismilien dmﬂmﬁumwn‘!ﬁundﬂﬁmnﬁjmuﬁnﬁmﬁh
e dhianmanile FeanusTlne AR an el iAasaR INRILITTAY
uvi? e ussFemuntidnT udan e

Ry samuATing ufrumileuts “nnesianmesantes S
Wiihifadwdin b motalszoe sfeadlnmnanadammnngadfemilduaivun wi
Alllfwarradinmentastiuin 4 somsll riudenaWiungrelmaciest uwi
rnlnanaififedhudermmn - fiu

dimersan@sud et luniiifine nsAnzz @ smuTinefidy
wnsgunam q dflssrufsafusdiels Sarastureaig Tugrusmarommanuaieeg
wrasfpsunzd wilsluwssstesfumusnsaeanly diudntruzemzssouninsngurumi?
dudamssrniifmansiol] uasRaAryARaden s finm “duflsnae afuiminting

a. HAMTANYIT4 Alexcander .J, Ellis and Hipkina
el nA. beua (AAogae)

FaarrmfuafunrisumsTing AurFsimoustinmusims R diEumne
usime o ngasmuaau Ursnadangs MWM#qﬂr:iujmmmm‘! paumnisls
WA, ecns 'hlﬁ'ﬁamim'r'mmﬁ':ﬁunmm Sofunnd om T el Taulle
“wingur” Shinaushionun e mufcumshnenia varmeds qind  weiy wede
ulwmy wey wnfu by wiesg wiee wees wieses weite ueak
yepryaend wiswlan Ureasmd e uwnditu ﬁqwimnrﬂimrpm o we

HOH WSO WASUR




24

AusinAuRAmaianpsurmule s ob Y ek unseanlsg
uamaFumdeid < g ese llusnsfidnnfnead ynduami Al e fiquam
wree TAusnonly wesfhladamiaond uslAummasmimrsidmmaniansunads
Fnnade

Lﬂa-hhmmiumq'hjunmmnm:ﬁ’nmﬂnmun?aﬁa nRdETnanag
vianomMlnivildlARAn@saaly doun HLF. Heimhoiz aswBantsfmevfeamuding
Tt mﬂi’un:%uﬂaqnﬁ'lh‘mﬁumﬂnummmiﬂm The Sensations of Tone W4
W #fanflay Dover Publication, New York eeie Uindvtanisfineems A Ells and
Hipking I.dﬂﬂ WA soes A8 acsd)

HayBIn AN RN 134

o. Bmamarsunmen Sranifusint

o bos mkb o be's cem gors ghos WK

dnilsazsunen Wafudsi

1 bos 17 sox il lbes W1 oo 180 ot 71 abe T ebo In
ATMTBETUAEN (R e ein g B

. Wenrsunaiu SrmnnRoedd

o0 Boo oro oo bolw =ee noxm mkosl l!'l.ilf

drulseraunmi et

a oo LF ai::rﬁ werel W @bl T acle B uhhi qh-:Tn
AviaalBarnmiy 8 o oo.cm Ui
. W@tmnarsuimaniin Smnideeie

o &0 be'e real boc dew obe ged o Ul

TRerumenivin vaatuds

10 eto 15 aeer l sra W1 abal 180 oo §1 os T koot T
AR B IAMBNMAN 18R b cls it




25

« inssad Sranufsde
o 8¢S mbl & dbo owe goso ebto LU
: x
Toafpesd vinarudail

In as'< 17 obe 7] 015 W1 0oe T80 salo 81 oo T o Tn

Arnfeesad @i oaeaa Bud

mmafuufirudaisn « 3u
Tz 28 Sl vrwes 1eaay v Ll el
mos &8s lbos ebe o=t bk abo sdodw
moo wge avd sbkm exkw ebls ebr sonek
oko o ars obd eked man bed ebeoh b
9v's sbx abd eem gao eve edo eaeda

i"lvllillﬂl.‘lﬂll ace aTof eco.d galo.d ebb.& oot secinl oY

ainlfiam ATeemus iyl fliswnrmuen W wlsai uss
wiwen dhi o Hoariiiu mrswing marieinuivail SadeelAbiify uasak
oanidhu o dnafllminiudon

s UNATI *FRanunT ruBtuFsmemssasidledunuana
inramshadnssrvaiy Funr=galadu)

EnA AT e dnaas AfanTluwdafarR oy b
WA, eaa nEMBTmmTmInweeni « sthaRera 3 7 o Tnswimmri
s Bfdgfifeaiusmndede . dnuoiBuaitesmuitinatiolaniulfuwi
e o Wlee Wefudod « Aniufod o @uedl @ Ansafuliod w Hhugfunreatl..”
i ablera)

i Wy dsseuTine! o @ Fafhmdng nilneiuwsnim




. WAgalYmIgLY 18nlea L9Rn (Paul J. Seelig)
ilwdng s uiFfidle A e s
e ‘masen Tusnswidrdyls Wrnsammadnel edo ae flen
s @umusiing tee wlin Paul ). Seelig Wnanliludimwesansisull Wgafs
Muladndned] o e Inowisaafaiviai unstaanudifrannedawilefine mowi
TBURBIMUATING A=calo TENIAETUTH i{aﬁudmﬂmﬂnmﬁumiﬁunﬂammﬂmmnﬂnu
ol @B AaieRmreh il
“msiEmeATUBIUATIIYR B T TR R T lumsiufinduaeig
i nzwinrmm'fmiﬂﬂi‘nfmmﬁuwumm!mwnﬂh?nﬂr;mm?qfﬂ tilmde
. et aiudmensles inilaDiatonic) ussvsniveewirafosiiofouitmedyinuisfe

owl Ff gigm

echunan Sdldmeendmeiuedidus g Aailfnesdes
badmingandmdedandt Wedeniissiusmiy Asce MAnadoaluimeaiuly

edwlfiny Endmastusadl drssfuens T Tiims@nmes
mefeiinans trelinmimanto T ecde sthaies o 1 $eeudneie

<. tufinhimwsslvegammaieiyg rmdulsaiy
MISANEFRANTASURTIA

Favlne nruAsInT WA mewm &ﬂﬁuﬁﬁa*ﬁ.ﬂ ARaviaTaun A.Aeee'n




2T

" nmidinblmwasnagn ey mealwalaady Safienilneng
Amhns s nestadumenaniy ﬁﬁ#uni’ﬂm'iﬁanr:iﬂﬁmmi“ U TSR
AT Stusmssdsd o anens e AN I TR Wnwa ol
ﬁhnhur:‘ﬁﬁ’m::h%hin mniumpisuAuss s iRudig oo nuniug wa,
LT

TimwaagalTrafiy Fnfamlaonnfabnme ¥ 15 . Thibouwville-

Lamy & Co. Ustinmdanmqy et wa. mewe unzwAIgaiTE ity naAmlnmmlEleand
ednnimile Safanfisled wa, wewe

whdalinmants w ildasuadonilmisimuting mmnnfnaves

m':'v'du-:nunﬁnunﬁuutﬁwﬁlmhﬁ'mmm'{mnunhmﬂ Western  Music) 1qlﬂ1.mrpﬁ

® RSB TASURTE A lnemrzsugienedlinnsg s ariasmuidana Fianc) dhi
mﬁﬂﬁ'miiﬁnmrﬁuimmmmﬁumﬂw 'lui'lﬁﬂmmnimhkﬂﬂumnh |
iy fideniladsanadng fe

Tumwin o Poesuidug < o lnde i 19 umsmusing uthouszFeq
shdiuhoits 7 yndeefis ulfodoeugetrusis o 5 Tnedmnwiuasme e
i SuuilaturadneidSinsoh 1 fussen riTlamaunanido il
sEwiagn 7 Suseaiide T T nad e, Choromatic Jailrneit ol
Tuioauss lumeTinossflits o o whwifdalmaar g rudy Didaoemes |
nedifing o i iWeavind #ﬁ"ruﬂnﬁﬂmufdﬂ;#ﬂmﬁmﬁwmﬂumﬂumnﬁmmﬁn
1#uuﬁu!u::m‘wi’mfu?nﬂm!nmﬁn?uhtﬂ'm1m

rwdrasei] mm!mﬁumwmn#wtu?:wﬁﬂﬁ:h&'ﬂﬂwmﬂnn
URENIIALATAING " T WA

- =
Y vule@ueIng

" &
vu lneuaaing




28

\anAsTul nemnailafmustinuuiwendy o ety 7 s
nraunr iR luniatialsnendag Agmustdlunivaneving vssneudas wosay

wd swain wmeinea wazuaInlrAm e ﬁrrhﬁ'-:ﬁﬁmﬁﬂ‘mhlﬂum -
WanuRTing #ii)

o. Wil « AR ¢ waRladent o dehlmAedlddem
Lﬁﬂm'mur'mmnmnhiﬁﬂaﬁ'mﬁﬂnﬁn:

. TeALRE R uendERAT admes

o reRURB R o usst b WaniAEufsnn

«. s o Hmﬁm‘ﬁm*mﬁﬁman‘fnumqﬂlwmuﬂu'mﬂ
dmnudnluinfiladeds ¢ do it umiieres e Ssilomeb@aundihi
winaBmiendta e Boulszhidasudhuds wiwedald ety s iaeding
Fouitemuiena sshoelnadubu Pano) ladnaunsafin,

Sl Tumnlfifoee s iin ﬁ':'l'l’m':'l"mnun?hwﬂllﬁamnk
TneildnaAntlafowenmnuula@ufmuidinnsdiin wiffudhustaamiinna
UiRudr o wdwiuednagia ﬁwﬁmifuﬁm’iﬁwmuuﬂmﬁmﬁhﬁnﬁn&ﬁmﬂ
nin

Tnﬂmqﬂm’fmnun':"Lnuunm‘fmmn?mnﬂii’wﬁnimlﬂnﬂmeﬁwuﬁ
SuhilidefiRent msumurdsruihiasn bidinmaunaresiatia meenismnu
il salrnguawiduanuiisennlsm muss AN i ndfegneeacen

«. wafmsaustiiuiun@suanataes A
I eI WA oo

oA e TQUIE meee wrnsuFATmumiRetenmiia
wifimenusnisind@siuasiaias wrzuiu A lRyat ssdneesnnfindnamuds

Tnedomqufnfnglandine Gt vemuisns FfanTlunsinesgiywanm
AT

- =i




I
wiAugFeRA QIR Tmesny Lﬂu#nmqunﬂﬂﬁ;ﬁn‘tﬁnmmhuhr[ﬂ IR
vimdty waalwilaudiue weensudsing fnfnferandnuiing o \Feaoii enss
iuiﬂuunnmrﬂuﬂhnwmni'qn AT o (Fesldnamhumgufesnifas
uRFIng Inmi'ﬂnﬁmnw‘hﬂunmmmmmuﬁmﬁ

At wensusFenaAdhaln mueg e AT Ameusstn
i halhonte-dn ﬂ#uj’rummi'ﬁmmn?mnnmnhhmﬂhu

|r Il
b. s iluiladvanstasnunting (Harmonics of Thai Music) 4

Ioe s mermama WA, wao |
e wa, ndeb HRIMMFISHTRANTE YUY Somchal Trayarmyong)
Gmﬂmﬂuinimm‘hqnunﬂnn {Harmaonics of Thai Music) |
ﬂu‘ﬂ'ﬂémﬂﬁwﬂtﬂmmmﬁi’uiuum #ﬂﬁm*lmwfn‘miﬂmmnﬂ'm
AnsudneresnusFing Tneldistn Oscitloscope Tunrimeamuns nsfidumjiiscimedos
mn{mm‘fmnmﬂmuﬂn:ﬁuﬁmﬂﬁwm’m Ruamfliladlunsiaiiasiu 7
i EeamunTinendals W lmnfiifamuivm “nouniy- Wi “nezdien seide
ausd e 1 Beials
nﬂinmdﬁnmﬂnﬂﬁwhanmmﬁﬁmmﬂmm al oy
1 7 74 (7 tones Scaie) u.n:nﬂrﬁuﬂmmann’fﬂqnunﬁumﬂﬂwﬂnmﬂmﬁm
uen i Ame g AT o 7 o 7 o unsHugh o lu
ulad@edinowndRssinfiladssna d-m-i‘uq'# = ust o draniusnsteeanhl
fmiudosmfbdnddy Guamibiadvourtomusting bilvrmfiem
eI AnarunaunEniteind vanszdn i dadsnfBiadvestsamuin
i Fanku ﬁ:m‘i’lnuﬂqiw1mxﬂunun‘iﬁw‘i’£nﬁun¥mﬁ'ulﬁmﬂwmﬂmﬁu
(Heterophony) wusfay Tudalssaainmusifudacau

al. The Traditional Music of Thailand
Tt Wim weFu David Morton) WA ind g
(hel) WA, mdace W BT Devid Mortor) WidaAnsaunfinsdsiae
el uen Ge: “musTine” (The Traditional Music of Thailand) 189

==




.'
30 1
" "
I ———

unTIMEREW TR Aredis (University of Califarnia) Uranasuigauiing
unfimeeusis wafiu mﬂ'um'%mm‘iuammumm
WA unddy Wain s ResmusTing Inefinsdmuiaferesnd o i

nloniawiasin exe.o L ﬁmnmﬂwﬁimﬂwwa%iﬂﬁﬁm Anniaredy
Havnm e |

mmr‘itﬂxﬂuﬂunhmmrnlmmﬂmhmw:nm wermfhmdn
Wﬂﬂﬂ#fﬁ%wiminmuﬂunwﬁnqﬂﬁ Gnilaeninendd Amemhadnawd
< AT EnusTing

rraggra i lsdinludeniratnm
InuntusAsminsrumans Ywanmbw vy Gusw WA o daa

1) wtrwe AnusAminsnimsng Ysanmboiimende TlasensAneite
Uy nuF et ing IntndweeanfisoifnnAnonmsmans FimanmmBmAvedy
VAmld Fel) waao laninFussnunsedays < uws uazarwnInRne T Indaynis |
N iahﬂ#ﬁwmw:ﬂnﬁ-mﬁnwwuniﬂﬁnﬂﬂmmlﬁﬂu;ﬂm

umsAmedanutiveadyanisl) Tnﬂ-!'nﬂnm‘:‘mnulﬁmm
prull wo e W uaieg nm:ﬁﬁ#uﬁwnawnaffmﬂ&hﬁhwﬁwwmh
rouie

tﬁﬂnnwﬂmnvﬁﬁﬂnﬂmhﬁiﬁmﬁﬁmmﬂmmzﬁiﬁ!ﬂm Saifoe
unuszRmdeuanftaTRan s ine dadhuums

fRuANA ﬂm1m1umﬁi’un§qﬁhmmﬂﬁi’ﬂmnﬂ¢!ﬂnm-mf i
Yhwnmbmfmeduwl danrwtifisa@udag unsTnfsTosnuntlusiinen <
wnsuasTnuiteumii i e Taedsnlmin o wiirsidy o Foyn i
surniszafsnndsntianld RdtyTgaiiae m:-lnw*mmﬁ-:iqniﬂﬂ “m
fmin~ winiu




31 iy

Emlzznarwile ntssmuslramuAlessnenis i fusmjiyuncaaiag
Fureninaues Ldu".ﬁﬁnm':'ﬂﬁﬁﬂiwmﬁ safiesndurn @estlsgiu e iinew
Pnilagufive

dmluniAsuniaiithindidn e~ Eauﬁﬂutﬂmmin;mimﬁn
nesvisilaqihilanTnaanudng ruste b Fionusisenr v FFeeiinmudlulspii Wi

a5t Vindneusdlurmdninusslnsushitsh)

Urzmises  nefmdssnusdinovesansAminsnimnand Awmanyal
s inendis Al s niai i uodesiurmd nin bl @ st et

dmfunmAmnrndemsdinesiilundnndsein aedme
rmnniurefnuasfodlsni #ﬁtﬂmdmmmi%muﬂmﬂhﬂhﬁnu

rznsianal nsfmeranEssmudimeduiedignnd miudaming
mrdiidememud nemlsefiRaulsGeafnamusTing MR il
wAngunAmrmieniiy  neRthinAT iR e dhdedtd  wih
Whife nfiRniuin mesenmmofsshusnnssaurild

Mmﬂﬁﬁ#ﬂaﬂmmnﬂuw B wmrgudssrsel fon
L iﬂtﬂuﬂﬂwﬁqﬂqzﬁnqinﬁﬂﬂnmnﬁu DR TITITIEES. et arevepe: S o1 ooy
mnnj'n.tﬂui‘ﬁ?-:

nm:a"ﬁi’mﬂﬁxdﬂunﬁwﬂwhﬂmﬂﬁmwﬂnmm‘ﬂmﬂuﬁw a
Angiey Ursnesufminausd dnfane ussimeagmuqd@inmienunt Mlssenlrsimdiesn
srmsnuisnnne senoissdelsmradlusinngaoa il il Adndd
qniife maseantFAssenrzfuliintemasWiunifeadsamuTinafenni

" Enmnwrﬁtimwﬁﬁﬁtiu%ﬂmnnmmhmhﬁaﬁu
TanFnsunnriafedneisiseinidus Osdloscope) yaaitesmuinelil 3 rumen e
Ui finanali) desnadin and 1 uaredy




.;F-;I-J e
ag 3 h

. ﬁ1ﬁmmtﬂmnun‘iuﬁm~iumnﬁm‘!mmiamﬂ (LNERS T
AT Fugidas UAzTA NIRRT TR RA AT (Standarg Pitch, Interval,
and Scale)

InsAmsinsinrsiunasdad sy ATAUATUAS TR T B AT asd
U mo ﬂﬁﬂmmﬁamﬁuﬁaﬁmmﬁm‘hnu.riumﬂﬂwmﬁu!m
n, ﬁiunwnm‘%mnuﬂﬁihﬁmmﬂﬁmmwmmﬂmmwm‘h
WUSTTING (Thei Standard Scale)
< inmnﬂﬁaniuamwmﬂﬂu#ﬂnﬁﬁmmﬂﬂﬂm1m @o 7 (e
RacTarmnimska@e: naieren nalu manate uassuen TRIWA AT AT
& e in | irtnsnesfomed Fewiunsgnmausias
dalﬁlia-ﬁ'lﬂﬂaqminuﬁq ﬁﬂﬁﬂqﬂﬁ’niﬂhmﬁqmﬂqmﬁﬂwﬁwﬂm
UATYT uﬁ%ﬁ#ﬁni’mmﬁmmﬂmmnmﬂm TntFuimraifnhusssngnusd
YA ninmusia 1
b, ﬁmmi;mmmnimmﬂnmﬁnmqmwimﬁuman;nuﬂqm 15
Amineina 4 .
al. Sranidsnuntinesnwha@sain CLUGTRT Y e PRPRYE, o3 E
W TRz st T AMILASATIS o AU SleT) wa melns (A.A.0 e AR
Yluamefingssmunen vstin AEH
vanvntiudh i qiﬁ'ﬁ'nnwuhﬁmnnﬁﬁmhmmﬁﬂ
(Gramaphone Conoert Record) v inganm TalMAMn@ee “wausiuaute- Todutnalnn
wian Bt A pece imﬁuuﬂumm-qni' o Anuchifueged o “uthuRsedriudel
usMANG snamisudsEy urnasinsommdmnspalrsmfodnd gamedin o =
mabomelal AR NUhufinegn “mustananlred v urnsansageiyy Twing
Tnenstiwminmifetng wame =
= thiisiommnfnnfoer e fiamed Wendrara ud s ing ) a
u
o, thrannfuebeilh Wekadhusdesnuing o) usa Whin AR
umaniinlpusi AT annrgw




-

T ﬂmW?inﬁmmnnadﬂﬁmluwmmunﬁﬂu Farflanimneaaies |
wisamutunzoimsing humﬁqmﬁﬂmﬁﬂaﬁﬂmwnmﬁﬂn
ararniAdnam NENFRAMEN YT UL Timendn

oa. BUHAITUNASY sy sdiEn Tulades saafesmuituncsg ;
punTraalng ti‘lulﬁﬂ'uﬁnumqm::hiﬂdam | |['

A ulhean@un e lUd g 7 Umndnaus diniusdes |
AT 2T unzmumsEgon luuonaamid n#nﬁ-mwiaqa'lﬂ'limnﬂl;n P ——

ol ﬁﬁm%mﬂmmnﬁﬂu L"n’mﬂnhm'lﬂﬁfmmﬁll H

usAsnTwRM LA B R R
om, Fiarilanuiianinn S

THUMIATBIMISiaY
nnmﬁnrﬁummimm‘im:ﬂmmﬁnﬂ 1uw:¢Tu‘§un:=nﬂwmlﬁi=fﬂﬂq
URsamuRTIRIT YW win iy biA s de m'.’rmaunﬂnhum.'rmwrh

FUHELIRIIRIMSISY
AR MAINFISE = T vudus i maifinzanag

wrumsAntiunaaniasanis
TUEMTITS o LAY
FOUR o (1287 i (o0 SmUnmluszsineinimiimads
Fouf e G980 & Few iwmﬁ;ﬂmm;n‘hmﬁnw‘!
Feuf <ot h2m & B Tnusafufiniurmeamud 30 »
Pl gerox 1901 1 e AFrsuchufieauin

szusEilATIiaYa « iRy
Irﬁ‘!'-lﬂ ed-ac 190 « Y amﬂﬂhﬂ




34

TR IasAToInusTiw b Beu

A ootino W o LRE) shavteamusilmi nIRMTTMARR
sz Rluss T et « iRey

\Aeud oo (198 « MEL) lmnnw

o. SnrzAUEvsIng hﬁﬂmqw ila@uansg e unsisies
W3t dhinnisnrnislemusgamsnm e lguteanusiyn
qAATINITH

. aFRRUAMIRATIN T Insetadhran Urmuanfnahled
mlﬂmmmmmuﬁnlmﬁuﬁnﬂmﬂmw

EOR LT T T, FEYie. T TE T T 1
« iR @ssssanuwTing

e

] L
S EAE

I
it

= -
= o

.|]I
] |
|1_!

p= =



uTimynsu

naiAeLine Minmaeyainedn s Inannmiis Saraniled wa, Inroa
naReming Tnoeeyatulzady 1/ o, Thibouvile-Lamy & Co. Usmnadang e

b1 R I ——

AN, iz G 1meznn wowFmsmuniAiiEnuesieg fanThurs:
reaa A naudinrs dlaid e NQUA leeter

TmefonFerenfed avimendauding TIEAITNBIAUAT. NS, Yeun 1, TR Lnsly 1 |

fmuanune ﬁﬂm‘a‘uuﬁu unerwlay amAnd winns 9 w el « furiay |
Indone

Al M TUBS (Somehal Theyarmyong) TmeTiwudiies dramniluiindyeunfainusTlng

(Harmonies of Thai Music) | WA, e&eb

|

BN uTingn eoe Drurfinelusaumnfiun Vs T o wii o nean i
ndinor

Heimholtz, HLF. The Sensations of Tone Dover Publication, New York, 1954

Morton, David, The Traditional Music of Thailangd University of California
Press, Barkeley and Los Angeles, 1978

Seelig, Paul J. IMBMBN Edition Matatani, Bandoeng N.O.J, Vertreter fur

Europe: Hug & Co., Leipzlg Copyright 1932

SRR A e Lt ie 3 4

: 'I'.'



unl s _
malufiniayauarressSunrasieym |

nnw@#ulﬁmnmnﬂmmﬂ:ummlﬁﬁmuﬂwmm! me
w unnintoifemud e thu Safhusdiiidgunmmedenumsfing Tneanuzg
Halddmminile Rl naifausdoys fsndumeonafardemsd Rinfoymn
fihuenatmunzanmdhusnnyarausstunm FodndaysinoialRnesl whesdi G
Ursinranthan sepmainimusising - |

B RuftnWhasthinmssey And@en uasdnsecetlidAdeaunn |
Fuaite wirzdunradmafiss ssusnstrentidlades Anugmirefiasithin@nennun
WhuuchuBea Compect Disc, €O) ﬁmmﬁmnmmﬁwmﬂm’hi&ﬂ Tunneas
mﬂm&ulﬁnmmhﬂi’mwﬂﬁmhu ustn e Bnunsewiladly
mimﬂnﬂhﬂuu@ﬁmnm University of Northern Colorada, USA Tmefl sm.ms.q07 1Siryge
WAz Prof. Dr.James Upton Whigfufinany |

AnPelAivndmsdoyamaruniseduivy  udnmiomam |
UiRfimlssifinnuntussinau iy Wedsathalslmmiiedimndundilunim

uwnsatayafidnAty 1 resmuiinelnanme faghlrann < wisidauriu

o. MaanndaAn naiRmlong mannlreindlmes

. ProumEFing Tasaeai wmalnes Safann

. PTUAUAT I iy

= PITUAUATIY Tmjd

& PUTUAUATIG ST Aanasansl

b, TTUALATINY twanj

o, TAUTUAUATING BEe) (angunbped

. JUTUMUAT Y gwsnnj

smmnfursfnfesssasteim? Sinsmuisng 7 UL men ¥
ey TR se 1 Salondu@uereisinimusTdhudnesng (dAudnaistes
) SN e T mrisiudssresiamuiunsrsau@samamsiiing




ar

wRIMMAY ﬁﬂumm?'lﬂmﬁuuam?'mm?ﬁuwﬁﬂ::ﬁuﬂnﬁundwm efldayaitlh
FInmsAnsd

tuiindayansivn
o in@santasnuniunztanun? naudaing
TUTRM ol U7 02 encr A mlrmenfae
= M.ALANT LSFeyge FanFilasanag Fwniidiniie
. 819 inda Qurmes miidindoya
. Prof.Dr.James Upton il ihustnides
- Me.Janics Marie Dickensheets {2034t ¥rmmdritfafinrmunzhoys

&. Ms.Amma Jo Upton gaineide ﬁmﬁﬁﬁﬂmrmunﬂqn
tﬂui'lﬂmiqu Prof.Dr.dames Upton

-

ST 3 v Yy

L
o

————— -

nsaluanateniufindudhhing,
BmyTE-EEMCq:-smnmnmeDanBMMuM-im

o

L |
Unidirectional Elegtret Microphones, Japan

.\~

.
i i, et

Radio Shack Steren Mike arm
mﬁﬁammqurmwmmm&ﬂm

Omnidirectional Dynamic Micraphones, Mexico

omEde TOK MA saa Type N TRdn@esdwilugjusacisted des
2un wrsElf@serunmuden dow distortion) LAREBENMAT fow noise)

omii TDK MA 00 Type | WRAmrm ol i |

-! :_: _l

TUNRN
2w nsuRathng

ufin o1 Weamundlng Fu o neannsdaRin naAmbing ssiheme tnaust 8
Ur=nenidoe

TRNEN gt Audley an

sEuA wiiny nesfen 1 oo gn




vioradin Siees saniou ow gn
vimeaalug) s ffanleaiin § ob gn
rEUAENIWAN Anide dnmrden & me N
TneRaan niml soshugd 3 e gn
1 fowa dolfs 3 woudlne
gy e Lamisny

W uenn LIEA AT

gEnrenischenasuang Ty Wndngry

® TEmaiufndes

Pielivfmutenifndounznmiimley witeaduaitdihran i

uRTIRIUMET (Relletung s Bawaal v marsnfmeFeenud Rty ,
Tfnidelh

I
o. INAIATENNT 2itwme il
. NIRRT et i

o, TfintveAfoanuituiaciu iy TnineusiRuasuly s s
gallfafinsgenn Hosaz « nly

A=
k. 23IWT nsuRathng

o WeanuA? Tu = neeniedain nauAaling

oibil s fiteursangaih Wranfaduasu LT

witrrziudsrmassuliisgaindufvamaadivmd s hifunsdiwmdligesading
Wt sabifivtewm o vnmuihlsenaufon fadl

TEUMIEN qnam fudlen il e gn !
My wiley nealan facgn
finanndn SRR iaaion il azgn

munmandn Anidy Anadeu 3 we gn
TN imlanthingd @ e gn



| "

39

wiEfinen o daif 1 ow Wua

THEWAL ui? Fugfunmus? 1 ol (flea

wafn Tire guadl e

194 fFus Tk il o ifag

TRARIAH welfiosd uniitlsdiun?  § oo @

szl S977950u Urznarnas A eu Fea

I TLH v Lamisigy

vl HAHA TN p

fimaunsthensuang Ty Andgry kAL
FmMnimndey

PritlAuifeteadelunmifndsmacnsnm e irmaABRlE
ranfaran i usssunmedd UATIIERMA R ITMARBaRAINEES
Sefenudadadiniufindos

. meaboilss ywgmd 29wl

. Tifinineveasinemisiusiaciu N TnenTnmsifunzat e
galidadnagage @uens « n¥s

tufinanuiiiuresiidu
nruim.hnﬂﬂunn'nmnﬂ'nﬂqﬂilumﬁnmmﬁmm?m:ﬁ!nmm
radmiln Wern@eemesabusmdwmed fmasRtnTm mn@suasiinmnsnesn
BT i'aullmfnn;«:ﬂwnmnﬂﬁ'ﬂq'!ﬁu dnaustnzifsnaildsnmmsandin
A 1 danfurnadhaineuiflunafmbing sasdiafahsusifsanurmn e
%Emlﬁmﬁuﬂmﬁmuﬂmnﬂqn Tugusinmuitatrad min
russanineurnmAaing Thainauifenais ﬂuﬁwﬁi’n‘u‘rﬂmmﬂm
Urswiilunssusd Anhudfnarmastnsnuisesanafalng felAdufursdl @ oamner

ey

i




40

Faninmusirmdnin Sl mae uwsiti 7 uan
i fse i miine g LT 3 e pp— urnsmusTig
ArsnRnmiulumBuGiessde s m"uﬁn#ﬂﬁinnﬂﬂﬂi‘nmmn?ﬁhmm
Urzneuli azar uasiiaus

tywrsamniufin@as

unmisinduafenainuadssmsfnehinndninmid dm
asfistdahaanameusn WhuiFesfinrainlundmaminn wiraihuFassinoaia
finrswiaynnaansBdufddnonmenn araman uaz ke ofEidnne i
ndhEn U R 1qﬁmm1jwm1unm1ru*lmmnw wiiermesany Teamlag
vinniAun Finendesfinn aumesning ey defdlldetion ¢ Elmen
atuwisTunelunemsdin rnsFuiafsn el BBonndy winbBniigerans
finsgmifusnsAnmedaiuss e Amrduninifenstinmnnaneuendudn g
sereninTlnlaungueyimiion

HQWL%&@W@MH%‘M ;-'wﬂ‘m.n.!ﬁly'!#'i’l
ausmfhesmguiufedvorsd e usadh AmeitaunshosallA MAUNT
b umnsalasingirsssdmmsrmdningimiu unnﬂuﬂnﬂuﬂmﬂnmiﬁnm
Aaulsiafnunsunsden s Mt moefimnsndinfussdin
Wie

mﬁﬂuﬁmmzﬂﬁaﬂammuﬂulunﬁ;ﬂ‘uhwmnﬂﬁin nauRmiing
us\Afmenuuafinl diblgrnnnsfnmmesniunme Tneianioeeidimundn
WAl W ol unﬁ'ﬁ:ﬂﬂlﬂﬁnjmm

fiiwmsannadain Hfa1ﬂmﬁl¥m1mninﬂu1mﬁaﬁﬁuhwﬂam
unrunen Webilinnuegdmelaifndusmusisnsteiumn venssuaingahur
wmeuly ufmmunasn@n suefidn () dwAnabihnlhifndsuomm

Turswhannifindoransardadn games gnisanudm Fimnuenn it
Widladn nmufindosssaidinlianissmfini usnsRAnfsaATeimstriy
Tnadnaio s mrgllliry Wussmrernisiweld sfuessdain QUM e ean




41

s T usn ni’ﬁamﬁngﬂﬁuiﬂﬁmﬁéwwnwhﬁnﬂwmn usifiawlhhdn
Ui nmshenediduntsRmn s FoiaRedn 7 veesdiiwenesnsdiings
Lt

winssAmemmumuasmansan ke naiRminsud dhudihnlid
qua¥nu dndles Wil¥eanRvesrAgyum W adhustsfqusliinifigniesuds s
wibifmslenrguaimeetinls axlsmasime m:ﬂiﬁmﬂqnﬂﬂn ArTuvinbitane
Tunrguadmn nﬁ’utﬂﬁuﬂﬂnwmimﬁhﬂwwﬁq

Smnbivdefinesnadidin  nadming sianirRenmesuninnglg
Urzsmu Blsnrmearedbiiinsfime WisigamonnitegRoncaetenndlden 1 e
L LT TP R ﬁmﬁrﬁri*m:'lmm‘lﬁ'a:‘[ﬂmﬂﬁ mmmﬂﬁmﬁ
InndhubnndwasiFidmimbuslng

neanedaRn mrdhuumsatsintfneausiressi mnlniles finfu lay
Anuazdlaerviuunisguedmn dhuitesiBanaeis neanedaAn nasAsbng fdadiu
WS usE M TN ﬂmﬂzﬁnﬁﬂumﬁMﬁhﬂMnmmmﬂﬁnw
lﬂnﬁhﬂmtﬂmﬁﬂﬁhﬂﬁunﬁﬂhjﬂnﬂhlﬂwﬁﬂmﬂmh

etlsfiny mrﬁ';qmni'mmm?-&mun‘mmmimhm Wivmaiuwies
PusFA LTy uﬁmnunﬁuﬁ'ntﬁqnn:m:imhnrmmminl‘mhmniu =
Aevmremusinafmhnslutiv RS Sidisra i, AaranidusnmuRsting

Tusmumndneusily lﬂuﬁlnun‘rﬁﬂﬂﬂmﬂ":M1ﬂmn@im 7 il
dhufuswnsdinramelsferanmanisfinme welsfiszdimen welefasumas wlifhy
mmri"l.nﬁl‘.iaa #&ulﬂu‘inwhﬁm@hmr}wmhnﬁ usinnemafifln g siisciiuune
iRl

aiNliAg nmanrng finfunsRne st unmsdeng dhemem
udy Phuisdemionl s dirnig Winalbiiflasunsios islinnimaduatn
wenfifansfineenifente Annifissinlg muiuqnﬂnmilu}‘mﬂi'mmmn:ﬂ
&niHﬁnhﬁﬁ%ﬂmtﬂlmuMWiﬁw unAmenin Jebilifndslnensfinmniia

nrunsFaussafn b lnmifismEn




42
o
wwnensulunsmesuRnding tfmsuRnrinmndoudien T
rrufiudes maimnd@saitemssy
s mEResfing hnidae THomma/mesd MAM ot uNTINY
e (F0e waTmEarsilunnfiayalunide BanmiRmiang aamin
o. thainfaersuautshuifsiusisonusissi
I, Mmimmﬂnmﬂhulimfmﬂumhﬂaﬂmfmud%ﬂmw
FanTedl o
a. Tdin@eanabidmanmiRsing
T ﬁ:‘i!mimwﬂw'mimnminﬂwmﬂwj‘u
® whilereannfating # As oo e myfid b UNTIAN Wdme FELT
wwFnedeufing de marmegsrsflunafhudeyalundids aoad
ﬂHFr"rl"!'!I o Liinding
PN e DUl AR uefusnsDussusinsn b Aeul wrtimwn
dnewis  @oagnondnlui i tﬂmwrhinumnﬂﬂﬁiauﬁﬂnﬂmmmiﬂhm
nILIMANASW IS hu;immmﬁurmqnﬁ soururn? hlsmndw 18
nmimiﬂnmnﬁmnmﬁwﬁiﬁﬂtﬁuWuﬂuﬁ}
atalafinw n uﬁﬁﬁm‘!mm“mm‘:‘mnmﬂnﬂ-ﬂmm
witnadle imsrinqurzasfanantsinemmirnag #aﬁnnmﬂﬂnmhlﬁmﬁummmi
- M7 usmtrersd R e ﬁnnumﬁmnﬁmﬂmwmmnﬂuﬂmm

THdinide

n. Tuiindusuntosnuniunsiinuns n{NuAS
AN loo UNTIAL tnenee gadtnlrznaudon
o. I.A%.41F WTyg Wl lasanns fowiwhidindes
. g refadn gurmes ﬁnn!-ﬁﬂ‘uﬁniq&
. Prof.Dr.James Upton Wwdriiustinides
. Ms.Amma Jo Upton §iati34 imnhufinnmusciaya
dheliReggua Prof.Dr.james Upton




&3

2w nguwmannuas

u Woamis? 4 o reasdaRnIIdan ngamunT Sarma

wellwme unmusflrenaudon

F2UALEN piel jailenn i bl gn

Ui Tunf usdamgm i oa gn

fiarndn q2s3cu Tmén fl ez gn

Haanalug) Tru frpuudn oo gn

FAMENNAN 0177 fmroad il wegn

iy o shifen i ax @l K ine oy

¥ 263 Yimiud

LT s ewmgrm
FEmMnuRmise

P lueFamuitoniufin@swasnmiide it T 4T rzn i
UATTILIL AT uﬂnﬂnﬁwﬂm“l wimasenifindenfeoudy Sedu
Rmnifes

eaaTRAn A

. MR aathwmillaluda

0. trinanFenAming w u daitwmdlifun
= tufindusmusteemutuiaciy ity Tnminausdfluasal nidnadn
gollfofuagege o « afe

«. Mudinideazuh® nsamannuns
o Woamun? Fu & nessiaRmedany namemMTUAT Womma
227 dnausimlrnaydon
TEUAERN wils amgore 8 we gn
L= TatL T grulnd  fee n
weLfin fina ﬁ'l‘l-.'l-luﬁ':l H ob gn




Aaq

10 Hiunf usueq
A nar fmnad
L DR e shienda

T 198192 Wmiud
Grim Wils wsgrs

FEmniuiindus

Wﬂlﬁmﬁmmﬁaﬁﬂumﬂﬁﬁnﬂmmqmwihh e
m Farsnbiusssmnaned: (etleaiuarafimmene) CLER LT T
FuubauudaReinlufindee

®. InaagABTU oaivd

. ifimmeenantamumiuincgu Wi Tainaursiuszal s midpain
anlifuRoegegn @uins « aky

tuiindeynunusiyaangameniuas

ATAS ugoTs

rrmmandn fesod dramausingaymam g AFunamud Aty
u*mm:uﬂa’luﬂq-fﬁh FinfleRufl e AIA wede i S S
nrzunsAteysn agRtsilnsrdasums lgnAaeiu & au

g dhumsngauria Amsusriinglingairiq AgULITIAreLilete e
neArBNRTIAgaR AgasnTR uAzAziy ﬂnumunuﬁwﬁqn{wwﬂnmlmwu

WmuATTBIngTTuAg aylunsstaRntans S furnasluiignem
uazsuTem Ensurilres Fedunfumidde wa wass inuingids mustss Dy
2 Agras ogli & 1 filRenath agyqeed inges Tuiminssds wew Wi mEung
fitis eugarre dhiininanssi weoe fndamsnemnas usiF I s e
(et




45

ﬁrm’iﬁhﬁnm‘lunmmm: tﬂuﬁnumﬁﬂﬂﬁmﬂn‘ﬁmm s
sallafy minnilufin tunrmifusSaudninaumima-tnnmg 1 fen ag@eady 14
TN iaiﬂﬂ’nmqmﬁ’unm':n

srusmnuTRRs e WL dneusflideRemiine eao
um dmnfledu o Tisaurantg (L TR SERepaees, ME wridaainiudh
wanionas cp MUl wbith eectim Mifsadamens sedhuilednoenninnug

iR aiGusn 7 o geretinagidu 3 o dhaunifasduig
AR < snaniTum fegiliFnh bty dhauimdeinafidhuse

T SR e #nmqﬂnwr:qi e WA mass Fowszy
Hufhuliuazas Fnmmd T uasifhninazaumeauin Jvaglusdeianad o gnivemrsna
Tharsnmesnasiflusiiindu mlavenneinon gyl ek NRaEY)

enszfime grwenifamsteam fntonyn iteaet sunmendn
s meaivesmsitunstuiouila) s iisiwmd Aryauas HiATeanunfms i
wilspiErumenmfindhmdn lunsdm e doussiiFoaaitoumndu 1
fievsaciifiss <G ndvRellvivhistewieiu

fnlubifufsnuidsmannifsng fivneziwond@usesansRalng
rwmAnitliuwdnfisadel (it ffamid i bilh ﬁtimmm:mmnnmln

ﬁﬁ%tﬂﬂmuﬁmmmnmmm:ﬁa—nmnﬂia murtrs Fniunen
81 naen ey Thuausi Todhuaiustesmuieiy Auramslury
dninFanef o

winsclinglfsznmneiu + <ilil Seusinzaailseitdnebivii
s mniﬁm‘immﬁu‘lﬁqnm wirzdnfasbiviviy wirestalfteaitou
whaiu. smirnmitauiedlatenlidindu Alesiid e 1 Wl A
diulidnindss s~ duwdn @eduisad o




