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Abstract

The direction finding techniques presented in this special project are in acoustics. In the
proposed approach , the source direction can be found by using two condenser microphones which
give rise to two methods. The first method is used for calculating the source direction from 0=
cos'l(vt/b) ., which depends on the time difference of sound waves traveling from the source to
both of condenser microphones. The second is the interference and combination of two sound
waves measuring technique which can be calculated from 0= 005"1(7\./4b).In addition , both of
experimental results show that the measured source direction has an error of less than 5%

compared with the true direction.
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At y, Wuyy ¢ e ¢ Svdrediu 1siHiou (radians) aunsveendu y, Ao

y, = Asintkx - Ot) 227
4 44 =
wazauMsvoInduNaeu lUmevnde
y, = Aysin(kx - Ot - d)) 2.28

yu O wifendwula uaziannszazfinouyeenay y, 1IAU y, TULWITI

4 L e f 4
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y, = Asin(kx - Ot + §) 2.29
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._.r. 1 kx 1 1 v okx
: 1 1 i 1 1 1 1
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i 1 1 Y= F Yy 1 1 1
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| [ 1 1 kx
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1 1 1 1
n Y
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&un
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y = y,+Yy,= 2Asin(kx - ©Ot)
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o

4 4 a Y - oy 4 = - = 4
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= v 4 £4
Meufuaau y, 92 14
= Asin(kx - @Ot - 70)

A1MuA B = kx - Ot Az T = C 1510197150 1FEATVDINAA19UDS Sine TN 2 33

' Wwyeoe A
a1 B laiuae

sin(B - C) = sinBcosC - cosBsinC 2.31
A4UU
sin[(kx - @t) - T] = sin(kx - Wt)cosTT - cos(kx - Wt)sinTT 2.32
WA SinTC = 0 Ua cosTT = -1 Aaruauns 2.32 3¢ 181
sin[(kx - Mt) - TC] = -sin(kx - Ot)
s ?/l = d‘ EY
ASUHUIITIVITUVIUTUNTAQU Y, hlm‘ﬂu
y, = -Asin(kx - ®Ot) 2.33
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v
AYUUANDVBINTT Superposition Ao

y =y, Ty, = Asin(kx - @Ot) - Asin(kx - Ot) = 0 2.
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9/ 1 (" o v A s 2 [V At
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o a 1w a =3 Y | 1 (%] Y Y (%
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Y
YBINIT Superposition Al

y, = Asin(kx - 0t) 2.35
v, = Asin(kx - Ot - 0) 236
A A
NATIVUDIATUAD
/52 Per oae 1\ ek - (Dt)-!—Asin('kx-(Ot-(b) 2.37

r 1 Y
Li?ﬂé’i%ﬁﬁﬂﬂ?i%@ﬂ@i Tnauia ma“lummmwsmmﬁmamﬁu sin 2 ﬂﬁu Al

39}
(O8]
(0]

g " ([ B+C B-C
sinB +sinC = 2sin 5 cos 5

2 2

sin(kx - Mt) + sin(kx - Wt - (1))=2Sm(/\'x—a)[+kx—wt—¢5}cos(/a-cot—kx+a)t—¢)

[S]
o)
=)

= 2sin(kx - Mt - (1)/2) cos(d)/2)
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cos(7T/2) = cos90° LAz aNMs 2.40 iznmely y = 0 F9AD MIUNINAOALUUITNE T LD

2.2 @11 (Loudspeaker)
dlwadugdnsaligrendaauseduma i udyaades Femsutdaves

a1 v ue 18 1ae

1. 1NMINAAYUEMINTL TS
a.) Direct radiation loudspeaker
] I~{ v W [ Y = a é & '
Lmu%mm%zmummﬁqgnpmgmz%z‘lwﬂq;iymmaﬂuwﬁmama FIUNILNU T
Y v
&1 hvedszinilwedludnuazyinssenielau Geazlfud Cone loudspeaker . Condenser
loudspeaker 10141
b.) Indirect radiation loudspeaker %38 hon loudspeaker

wiinsuwinsznedeluomadudnuauzvesgiuas

2. uieeuanyug Inseaelums Ides
a.) Electro dynamic loudspeaker
b.) Electro magnetic loudspeaker
c.) Electro static loudspeaker %30 condenser loudspeaker

d.) piezo electric loudspeaker
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a ol lall qy 1 o Aa 4 ~ v 3| o adg
Tunsminemsvo s iiades unasn a1 IFazdlud Insuuusian
a 2 o { ) y = a = °
Tnslewdn Fedszum 95 o yosi Inshlgnuluszuunisadesmans o2 udus Ing
a ay £ ' =1 c1' ) 3/ < 1 Y a d‘( d’
ALl Immﬂmmmammzwmwwumﬂmmﬂumm nolvIAANMSInABUT UBIAI Y
o = S q Y a & =% 4 Q/ o a g a
1 Iwe FennelfiRand 1 eeaiuun 23ndszneunanIesd Inauuus an las lauisnee
ueras laaega 6
Inssvesdh nadiudiaesdilsznouden Khdaemy wazdelFdudagad Tnadhsy
Yy o Ac s 1 =t d' Y a ' 3
9028 1ns9i1InWe (Frame V9TRS 80 Basket) zN3asInannaladie Me1nedaniiuld
roAa ° Y 7 o o 7 & o
BUNBTAIZIBUY N528A1 114 (Core) EUAIUAUENA19YDIM InadAaud 1 89 15 137 Taevialal
udalased InenSuualng v ldidseiigent wagonldlumsadradeniy (Bass) Tuvas

d' ) I~ 3 2 = =y
Ao Insruadnez 19 lums ahadesnauasSoamay



¢ w 3 — P e
ﬁ"luﬂﬂﬂﬂl.'ﬁﬂﬁ'!\’ NITWWUNN NI Y 17

Frame. -.. A N .
: & s ~Gasket™

Permanent Voice

magnet coil =
; Vibration

Damper

Lead wire

Yoke

Pole ///

Terminal Edge
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gy Inenis end lasies (Driver) 1AuA wimdnaisuazvaain (Voice coil)
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2.3 luTn 5Ty (Microphone)
< »y 3 & A = [ = <
TuTas udugunsalfugvedronilei 1 lumsuamdsnugduound gy
o = 2 2q ddga < o = a4 da o <
wawudngduuuvile Feluntinfe wasundsnwdvasssumansefisoni wasuRdy

a R I~ LY A A = 1 [ = . . o
R AN (Acoustic) iWuwdeu Ivih w3eis S oni1 Fyanaudss (audio signal) tuies

¥iaued luTas 11U (Type of Microphone)

1. suuyWImesd (Moving coil)

[S]

. UU5UUBU (Ribbon)
3. LUUABUALEEDS (Condenser)
4. WUUATUBY (Carbon)
5. WUUAIaana (Crystal)

Y 1 v
lunitazndndeiavesulas Ttufididyn ies 2 adla Aolulas Iuuuuyis

-4 Fd
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nanluNIeNLUY

Moving c%é i \W
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Vibrating!
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Space : : ‘*)
chamber W L— J , L;j:

Closed case

Megne? Impedance.
N S | 2 ' transformer

H
"
\

Output cord

'
|

319 27 wanslnssaduveslulns TuuuuynIenosd (Moving coil microphone)
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4 a A o s . X a
WelAduAsINIENUALAL laoz sy (Vibrating plae) vo4lulas vy vzifanis

4 = v 4 =3 Aa (Y ' '
waeund-een mudnuuzveniuies yanAianT Nasegiuudulaezursy uazeeyg
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a qy ' { a’j =2 g =34 ' = i a 4
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1.500 0.2328 9 6.3 0.58 73.082 76.5 4.676 1.993 2.040
2,500 0.1397 9 6.3 0.34 79.943 79.0 1.179 1.946 1.991
3,500 0.0997 8 5.6 0.24 82.841 83.5 0.795 1.926 1.980
4,000 0.0873 13 9.1 0.21 83.735 84.0 0316 1.924 1.970
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(8471)

1.500 2328 8 5.6 0.38 78.814 82.0 4.042 1.958 1.990
2,500 | 0.1397 8 5.6 0.23 83.315 | 845 1422 | 1.976 1.985
3,500 | 0.0997 8 5.6 0.16 | 85234 | 860 0.898 | 1.926 1.970
4.000 0.0873 10 7.0 0.15. 85.828 85.0 0.965 2.061 1.980
4,500 | 0.0775 14 9.8 0.13 86.297 | 86.0 0344 | 2.013 1.970
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f A Vo, TEDAANIR 6 AB JLUY X | TYOY x
(Hz) (m) (V) V) @HouD 7 1% (%) 10N1T | AN
(m) | AW | 939 A | dnesa
18 (94#11) (m) (m)
(9977)
1.500 0.2328 8 5.6 0.280 81.634 83.5 2.286 1.924 1.980
2,500 0.1397 8 5.6 0.175 84.991 85.0 0.011 2.004 1.980
3.500 0.0997 8 5.6 0.130 86.427 86.5 0.084 2.086 1.970
4.000 0.0873 11 7.7 0.115 86.872 87.0 0.147 2.107 1.970
4.500 0.0775 15 10.5 0.095 87.224 87.5 0316 1.962 1.965
3,000 0.0698 9 6.3 0.085 87.499 87.5 0.001 1.948 1.965
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MCAI11FC (11F-M) 1s an 4.5" High Fidelity midrange unit with a stiff and’
stable injection moulded magnesium basket. The specially treated paper

cone and the mechanically matching foam surround give an unusually smooth
midrange response. A 1" high temperature voice coil wound on an aluminium
voice coil former allows a very high power handling capacity. A rear

~enclosure with optimized shape and volume is available. The dust cap Is
made: from coated fabric,
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Response curve recorded in anechoic chamber (Free-field, 4 pi radiation) with 0Sm microphone distance. The
loudspeaker with 2 0.3 | rear chamber is mounted in 2 standard [EC bafTle.
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o i
0 M 2 50 [ ico 20 o —— =l » 10 TR
CP n24 Luhiply Freqe Scale by Z 200 Lavet CO d:? Sp‘ (st}
|
NOMINAL DMPEDANCE 3 Ot Yi)ICE COML RESISTANCE 6.5 Chms '
RECOMMENDED FREQUENCY RANGE 100-5000 2 Vi)ICE COML INDUCTANCE ( EQUIVALENT) 935 my |
SHORT TERM MANTMUM POWER * 00w FORCEFACTOR 2T NA
LONG TERM MAXIMUM POWER® 1o w FPEZ AR RESONANCE 140 Hz |
CHARACTERISTIC SENSITIVITY (IW, Im) 39  dBSPL MOVING MASS 10 g |
OPERATING POWER (96 dBSPL, | m) 50w L0AD MASS IN [EC BAFFLE 02 ¢ |
j
SUSPENSION COMPLIANCE 03  mmN
VOICE COML DIAMETER 26  mm S1SPENSION MECHANAZAL RESISTANCE 1.7 Nem l
VGICE COG HEIGHT L7 J— ETFECTIVE PISTON AREA 55 sqem |
AR GAP HEIGHT 10 mm i
LINEAR COIL TRAVEL (pp) 1.8 mm i
MAXDMUM COIL TRAVEL ( pp) — mm VaS 1.3 Litres
MAGNETIC GAP FLUX DENSITY LT QS 207
MAGNET WEIGHT 025 e QS 1.09
TOTAL WEIGHT 035 Kg 7S 0.72
* [EC 268-5, VLA HIGH PASS BUTTERWORTH [TLTER: 200 Hz 6 dBloct
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National
Semiconductor
Corporation

LM384 5 Watt Audio Power Amplifier

General Description

The LM384 s a power audio amolitier for consumer applica-
on. In order 1o hoid System cost 0 a muumum, gan is
internally fixed at 34 ¢8. A unique input stage allows inputs
1o be ground reterenced. Tha Output is automatically seif-
centenng to one half the Supply voltage.

The output is short-circuit proot with internal thermal fiemit-
ing. The package outlina is standard cduak-in-line. A copper
lead frame is used with the center three gins on either side
COmpAsing a heat sink. This makes the device easy to use
in standard p-¢ layout.

Uses include simple phonograph amplifiers, intercoms, fine
davers, teaching machine outputs, alarms, ultrasonic driv-
2rs, TV sound systems, AM-FM radio, sound projector Sys-
tems, etc. See AN-53 for circuit detzils.

Features

® Wge sucoly voltage range

® Low quiescent power drain

X Vohage gan fixed at 50

¥ High peak cument capaoility
a Inout referz=nced (o GNO

® High input impedance

® Low disioruon

x

Cuescent output voltage is at one haif of the supply

voltage
X Stzndard cual-in-line package
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Schematic Diagram
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Absolute Maximum Ratings

H Mtacry/ Aecospace specitied devices are required, Power Dissipaton (Sze Notes 3 and 4) 1.67W
contact the National Semiconductor Sales Qffice/

Input Vottaga -0.5v
Distributors foc availadility and specifications. Storage Temperatve —55'Clo +156-C
~ Supply Voltage b Op=rating Temozrature 0°Cto +70°C
Peax Cuent 134 Lead Temperature (Solcenng, 10 sac) 260°C
Electrical Characteristics (ot 1
Symbol Parameter Conditions t Min l Typ Max Units
Ziy Inout Resistance | | 150 0
a1AS 8ias Current Inputs Floating | | 100 nA
Ay Gan | w0 | =0 50 VIV
Pout Outout Power THO=10%,R =380 | s | ss W
la Quiescent Suppty Current ] ] 3.5 25 mA
VouTa Quiescent Output Voitage f | " v
aw Sandwidth Pour = 2W.R, =20 | | 50 kHz
v+ | Suoply Voltage F 12 Y 25 v
Isc Short Circuit Current (Note 5) ! | W\ |
PSRARgTO Power Supply Rejection Ratio | |
(Note 2) ] i 3t a8
THD Total Harmonic Distoruon Pout = 4W.R( = &n i | 025 1.0 %

Note 1:V* = 22V and T, = 25°C operaong with 2 Staver V7 heat siak for 30 saconds.
Note 2: Reracnon rabo reterred 1o the outout with Caypass = S5 uf. freq = 120 Hz.
Note 3: The maximum uncbon teme=ratura of (e LM384 is 155°C.

Note 4: Tha pacxage s o e cerated at 15°C/wW OCHON [0 N2at sink cins.

Note 5: Cutout is tuity protected agamst a shoded soaker Condibon at all volages uo to 22V,

Heat Sink Dimensions

Staver Y7’ Heat Sink

Staver Comoany
41 Saxon Avae.

P Q. Orawer H

3ay Shore, N.Y.
Teal: (516) 585-3000

TS/ 73432
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Typical Performance Characteristics
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Bleck and Connection Diagrams

Dual-In-Line Package
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Top View

Order Number LM384N
See NS Package Number N14A

Typical Applications

Typical 5W Amplifier
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Typical Applications (conunuen
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National
Semiconductor
Corporation

LM387/LM387A Low Noise Dual Preamplifier

General Description

The LM387 is a dual preamplifier for the amplificaton of low
level signals in applications requiring optimum notsa pec-
formance. Each of the two amgplifiers is complatety indepen-
dent, with an intemal power suppty decoupler-regulator, pro-
viding 110 d3 suppty rejection and 60 d8 channel separa-
tion. Other cutstanding features include high gain (104 a8),
large output voltage swing (Voo — 2V)p-p, and wids power
bandwidth (7S kHz, 20 Vp-p). The LM387A is a selected
version of the LM3J87 that has lower noise in a NAB tape
circuit, and can operate on a larger suppty voltage. The
LM387 operates from a single supply across the wide range
of 8V to 30V, the LM387A oosrates on a supply of 9V to
4QV.

The amplifiers are intermally compensated for qains greater
than 10. The LN387. LM387A is available in an 8-lead duak
in-line package. The LM387, LM387A is biased like the
LM381. See AN-84 and AN-104.

Features

B Low nosa

® High gain

& Single supply operation

X YWide supply range (M387
LM387A

Power supply rejection

Intemally compensated
Short circuit protected
Pertormance similar to LM381

1.0 1V total input notse.
104 d8 open loop

9 to 30V
9 to 40V
110 d8

Large output voltage swing Vec = 2Vpp
Wide bancwidth 15 MHz unity gain
Power bandwidth 75 kHz, 20 Vo-p

Schematic and Connection Diagrams

'
)

TUH/T845--3
FIGURE 1. Flat Gain Circuit (Ay = 1000)

I_Iu

.|;

Ouakin-Line Package

e

g
' s
TR — auTPT

TUH/7845-2
Top View

Order Number LM387N or LM387AN
See NS Package Number NOSE

FIGURE 2. NAB Tape Clrcuit
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,

‘Power Dissipaton (Nota 1) 1.5W
contact the Natlonal Semliconductor Sales Otfice/ Opsrating Temperature Range 0"Clo +70°C
gistribu!ors for availability and specifications. Storage Temperature Range —85'Clo +150°C

ppty Voltage T
T | 4
a7 30V Lead Temperature (Soldaring, 10 sec.) 250°C
LM387A + 40V
Electrical Characteristics 1, = 25°C, Ve = 14V, uniass otherwise stated
Parameter Condlidons Min [ Typ Max [ Units
Voltage Gan Open Loog, | = 100 Hz 160,000 V/V
Suppty Curent LM387, Ve 9V-30V, A = = 10 mA
LM387A, Voo 9V-40V, B = = 10 mA
Input Resistance
Positive Input 50 100 X
Negatve Inout 200 k0
Input Current 5
Negative Inout 0.5 3.1 wA
Qutput Resistance Open Loop 150 n
Qutput Current Source 8 mA
Sink 2 { mA
Qutout Voltage Swing Peak-to-Peak Vee—2 | %
Unity Gain Bandwidth 15 MHz
Large Signal Frequency 20 Vp-p (Vgg > 24V), 75 ”
Response THO < 1% &Rz
Maximum Inout Voltage Uinear Cperation 300 | mVrms
Supply Rejection Ratio [ =1kHz 110 a8
Input Refzarred
Channel Separation f = 1kHz 40 80 ds
Total Harmonic Distortion 50d8 Gain, t = 1 kHz 0.1 | 05 | %
Total Equivalent Input 10 Hz-10,000 Hz 10 12 v
Noise (Flat Gain Cricuit) LM387 Figure 1 : v uyms
QOutput Noise NAB Tzpe Unweignted s t
Playback Circuit Gain of 37 dB8 LM387A Figure 2 Y 700 | uVems

Hote 1: For 0pseranon in amownt temoeratures aoove 25°C, e devica must ba cerated basad 0n a 150°C masmum uNcHon temoeratxe and a thermai resistance

ol 80"C/W juncoon (0 amdsent.

Typical Applications (continueq)
Two-Pole Fast Turm-ON NAB Tape Preamglitier
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Typical Performance Characteristics
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Typical Applications (continuea)

Inverting Amplifler Ultra-Low Distortlon

TU/H/7845-8

Typical Magnetic Phono Preamplifier

(1

l

TUH/T845-8




73

t&l @ dl Y o o 14 lﬂ' = 1 5 1 Y o ¥ & Y ;%
wnansiuenansianulidwiunistdanuienisfnyivinuu leugislmhlulduselosuaunisi

ldnsdllag visdu Bnnviudlidauallenuasiessdadadivedenarsynasaninisuiiluly



74

sur | = AlQj/omI

W [0 = 0U0IOIP YiEd

sw | = Al/owl],

Ul ') = 90UAINJJIP 1B

Sw [ = AIQ/oWLL

e,“{:z Wi {e{({?p Wy

W €0 = 9UIIIP YIed

Sw ') = Al(J/ouu J,

WA AW

W 970 = 90U 1eg

SW | = AI(J/oWi ],

61°0 = 90USIIIP Yred

SW §°) = /AW L

W Z]'(0 = 99UAIIP i

SWw 60 = Alg/eut L,

W 60°0 = 90UIIIIP YIed

SW ') = AIQ/OWI L

W () = QUAAIP Yied

ZHA T WE.O@K a_xmumu\m\v@_rrcn\._;_(@v@FZ.ECEZ?rPE%ﬁDGHvam._Gﬁzr%v.G:,:v@?vrc&&%ﬁv@@@ShrC:ﬁ ?EHEGPG@.C@@Cr@%@_3r.ﬂwmarmua\%namc\%v6rw:$rc




75

SW 7' = ALCI/QWI L

R

VAVAVAVAVAVAVAVAV

W [0 = IUIIIP Yred

SW 7' = AIQ/oWI L

ANAAANANANN
VAVAVAVAVAVAVAVAV]

Wl §]°0 = 90URIAIP Yied

Sw g0 = Alg/PuwlL

W 710 = HOUILIP Yied

W G010 = S0UDIYJIP Yled

SW 7' = /W[,

T PR BT AR

N )/\/\\(a«./h 2VAVA

\VAT e \WAVAVAVAY

W GO0 = 9OUILIP Yed

Sw 770 = Alg/owi g,

<IN

VAT VA Y e Vala Ve e

AAANNANAN

W 8(°( = OUDRIIP i

Sw g°0 = AI/oWlL

W §9()°() = VAP Yied

SW 70 = AlCI/ouW,

W (50°0 = 9OUIIAIP Yjed

SW 7°(0) = AiJ/euwi ],

W §€0°(0 = 2UIIIP Yjed

SW [°) = AIC/AWIL

W ZZ0°) = 0UdIIIP Yled

SW 6 = AICI/PWL

VVWWWVWWWAWWANAMNWY

MV VWA

W () = 9OUAIIP Yied

ZHA b m_ﬁ\ﬁcw arﬁﬁmvm?rcﬁp_‘avm_gﬁ&cajn_‘ﬁﬁmvwaawvmmdGm.n_rmv.cs..:v@?vr:«t@r:vmc\agn_\cﬁ ?GHEGHGm&mmec_(@M@.rerKErE?mnaﬂc\mvaczirc




ZHA SV =)

ALL=""AL0

ZHA b =} - ZHY S'E =} ZHYS'E =}

vy

A9S=ALO

ZHA 61 =} ZHNST =3

w—a_,zﬂ.o Sﬁ.d??ﬁhEHRrvr_v:,nhvr.:.nanwﬁarwcmu\%v@?;%Rﬂnmrcc\mr&%wmawvmmd@m:ﬁv.cS..:v@?vrSE$r$v®G€$wrc3H?GHBGHc\naub\@@Cr@%f?r.&ﬁ&r?m@%n:w@c\muv@hmjzrrg




xwu

AT6=""AL0

ZHAS =4

Xuu

A16=""AL0

ZHYCE =]
AE9=""AL0 A€9=""AL0

ZHAS'T =4 ZHY GT=3 A4S T=]

LWre 270 J@dSKHmEHRf vrw\_ﬁuwv&\_&uanwﬁa_‘m@mw‘%v@?:\.wRm\wwrccm:«m“ﬁaawvamd&ﬁr?mv.r.\.ﬁ:v@?vrSE@rSo@GG_\rmrc3§._.€HEGHG@M@@Crp%fﬁr.@&&r&Emnamc\o@vaﬁzgrc




AB6="ALO

ZHISE =) ZHAGE =3
A9S=""AL0 ‘ A8=""A

ZHAS 1 =] ZHA S ] =4

LWres €70 3_‘%33H w@wn._._Z..S\rnwz.:.nanwﬁqaraﬁ\%vm?ﬂmRﬂwwrcc\m_\fm&mawvmmdG@#@vﬁSiv@?ZSt@rSv@G@Smrcsﬂu?@wtcwG@E@@cr@%ﬂﬁr.@ﬁargﬁmnamcmvabd;\_,rc




A€9=""AL0

VWWAWWWAAVWAANAY

xXBwi

ALL="AL0

WA

Xuw

A9S= ALO

LV 0 SﬁwSKHhawnﬁzw\Snwern

ZHA ST =}

ASOT=""AL0

ki1

ISy =3

xXBlu

A9S=""AL0

ZHY Gt =]

xwiu

A9S=""ALD

ZHA 51 =4

ZHASY =3

WA

ZHAGE =}

ST =3

RLUAIBLBMBArARMUNE EELUULILL]RL] BRGIBIILUDBUITD AL UBULILMGBBILELUN [LU] Bu] bpeauLs by tLeumLafp zreruprepmLy




o

(93]

30

UITNYD I

_ Authur F. Wickersham. Microwave and Fiber Optics Communications , Prentice Hall

Publisher ; 1988 , pp. 22-34.

' Peter J. Nolan . Fundamental of Collage Physics , Wm. C. Brown Publisher , 2" Ed. ;

1995 , pp. 336-363.

William P. Crummett. University Physics Model and Applications , Wm. C. Brown
Publisher , Advanced copy ; 1994, pp. 451-462.

susamunan lassnuRaiuilunsassiaoudaaessdnnselind. szuy

= o W A =} v o w
a9 1G9 NBNLDY muﬂwuﬁ%mﬂgmw 9109 ; 2538, pp. 80-90.

a o a § a a 4 a a Y]
- 5'laasIn nazes. Wandvesnau , mAInHEnd ANEINENMART UN1INETY

a 4 3 =
lnuasNaas , RUNAIN 1 ; 2540, pp. 37-46.
Y aa 4 aQ (nL a a 4 a
5a¥0 f51szand. AFa@ia Ty 2, MAIRINDINTRT ANSYATIMNTIUIAZING]
saas aoiuma Tulagnszeeundl IneaansTUAsIMD ; UgUEU 2526 , pp.

20-23.

G o W

= a o 1 a =3 Y
55 fisd. eenuyyasga Insyua gy, vIEnGdegadu $1na ; 2539,

129-139.





