APPEVDIX I
HARMOITIC AFALYSIS
For periodic function of voltrge E, we can always express it ~ as

the sum of a dirsct=current comvonent plus a series of alternating compo-

nents.

E=D +Aisin ':rri:-!-AEsin 2&r’c+A351n31-rl;+. ........ =
+ Bycos wt + 3 3,c08 zwt.+’=3cor3m+........... assetI™l)
2, .2 A 3
E"D"‘\/ 31[ ! sin wt + 1 os wt
427 2 ? Z
» ‘5‘1 { A1+ {
+ TR R EE AR E ) T SRR EEE EE R E R T RN ]

sin nwt + cos it

ﬁ J—

+IiiiiIii.-I‘.iI..l'...l.'.l'll'l".ll"l.‘l"l ""-*{1-2}

=D + + sin
E Dn El [51nwtcos¢1 cos wt 1F¢1:|

+ R E R BB R R g S S PR S E R E RSB EE R E S
4 .
+C [sin nwt cosq‘Jn cos nwt s:.n?':n]

+ AR R R ER R R R R R R PR E e ®EE s S .'..(1—33



114

E =D, + Csin(wt +¢J1) *eeess # Cosinlnit + ) + uies w0n (I-4)

where D,= amnlitude of direct-current comnonent.
'31, Co, ete.= amplitude of corresvondirz alternating-current com-onsnts.
le,QEE, ete.= phass anrle of corresvonding alternating-currsnt components.

w = 2Mtimes the fundamental fraquency of the wave.

Eq.(I-4) is a pericdic electrical waves exprossed as the sum of a
dirsct-current component plus a series of alternating comnonents that

are all harmonics of the fundsnmerntal frequency of the wave.



APPENDIX II

AMPLITUDE “ODULATION AMALYSIS

An expression for the instantaneous voltare of the modulated wave
may be derived from t-e following considerations, For the ummodulated

carrier, the inst:ntaneous voltree e is

e = E_sin 2fif t R e e s {TT:4)
=Eﬂsinwct .ill.ﬁ-iil-IlIil-.-i.i|t|l-i--l-(II"-2)
where Ec = amplitude of carrier voltage,
fc = frequency of ecarrier wave,

For the modulating wave, the instantansous voltzre Em is,

e =E$in Emt mEw R 1-1I!lilotnui!i!oilil{II*B}
m m m
=Esiﬁwt ..‘lﬁ........‘I'.II‘.‘I-.‘I{II-IP)
m m
where Em = gmolitude of modulating veltage,
f, = frequeney of medulating wave,

The effect of the modulatien is to rodify the amplitude so that it
has no.longér the constant value Ec ut varies with time azbove and below
Ec. In the wave, the amplitude variation about E& is sinmusoidal; so that
the amplitude, as a function of time, is given by the expression
(Eﬁ + kEmsin wht), where the value of k depends upon the modulator circuit,
It has a maxirum value equal to Ec + kEm and a minimum velue equal to
Ec -~ kE . So from the Eq.(II-2), the instantaneous voltace of the modula-

ted wave is then
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a = (E +1':E Sin w t) Sin"ﬂ' t .lqil‘oilllII{II"“E}
c m m [+
kET"'
=K. (1+ sin v t }sin wob cessassnsessalll=6)
Eﬂ

The ratio kEm[Ec is knowm as the modulation factor and is designated by

the symbol m.

E
ﬂ-:k-—-;n-- -Illll'll'l"ll'lll‘"lilii‘l'-"-4.“§"(II‘?)
EG
So E=Eﬂ( 1+mEinWtﬁ}Ei'ﬂWt .....,.........{II-(%]
m ]

The factor m normally ranges in value from zero to one, when m = 0, there
is no ammlitude modulatien present. When m =1, the percentase modulation
is 1008, If the modulatin- voltsare 18 made greater than that for which

m =1, a conditlon described as over-modulation exists,

Eq.(IT-8) can ve rewritien in the fomm

i

e=Csintrt + ok sin W ESin Wt seeeescensnes(II-9)
c c e [ n

1l

mE o
T ST c c
B sin mgt + ~ cosiwc -W )t - _.E__nos(wc + wﬂ}t

susssennnsneslIl=10)

It is seen from Eq.(II-.10) that the modulated wave is the sunm of three
sinusoidal corponents, These include a carrier component having the same
frequency and amplitude as the unvedulated RF wave and two side-frequency
components, one at a frequency equal to the earrier frequency plus the
modulating simnzl freguency, e~lled upper sideband, the other at a fre-
quency equal to the carrier frequency minus the modulating siqral fre-

quency,; called lower sideband. The relative amplitude of the side-band
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components depends upon the m, modulation factor, being equal to half the

. i
amplitude of the carrier when m = 1. | Eq.(II-10).]



APPEIDIX III

RADTO EROADCASTING STATIONS I SANGKOK

HAIE

FREQUENCY (¥C) POWER (¥W)
540 1
555 1
570 1
580 1
590 10
400 1
510 1
630 i
550 1
652 1
674.15 245
695 10
705 0.25
738 1
750 0.5

Thai Airforce (Tung Mahamek)

Thai Army (Armored) lusic

Thai Armgr (Sizral Dept.)

Thai Vavy (STR. Spescial)

Thai &rmy (Provest Marshal
Dept.)

Thai At (Anbisirera Tt

At lasy Division),

Borde™ Patrol'Police
Thai Army (Signal Dept.)

Thai Army (Signal Dent.)

Asricultural University
Public Relations Dept. 8
(Arricultural)

Thai Mavy (STR.)

Thai Army (Enercy Dept.)
Thai Army (Dept. of
Territorial Defense)

Post & Telesraph Dept.

TIVE

Rencater
0600 - 1300
0400 - 1300

Repeater
0600 - 1300
1630 - 2300
0600 - 2300
1130 - 1400
1600 - 2200
0530
1100 - 1300

1000

0700 = 2230

2015 - 2300



760

785

800

830

856.6

390

910

927

950

1010
1020

1030
1043

1060

10

10

10

10

20

Police Dert. (Sieng Varajak)
Thai Army (Armored)

Thai Airforce (01 Donrmang)

Publiec Relations Dept.

Puhlic Relations Dept.
(PRD. 11 23 3: 'I':}
Thai Army (Armored)

Police Devt.

Publie Relations Dent.

(PRD. 7)
Public Relztions Depl.
Thai Airforce (01 Special)

Public Helations Dept.

(PRD. 10) Thammasart Uaiv.

Post & Telegraph Dent, (1 PT)

Post & Talecraph Dept,
Post & Telegraph Dept.
Post & Telerraph Dept,
Thai Amgy (Experimental
Military Intelligence 1)

Post & Telegraph Dent,

0600
0600
1700
0600
1230
1300
060C
1500
0600
0525
1h2s
0£00
1045
1600
0600
1730
0600
1200
1700
0900

1200

0530
1000

1200

119

2300
2hoe
2300
1140
1730
22045
14730
2230
2200
1300
2345
0913
1400
2115
0830
2230
2300
1300
2100

1430

0330
1500

1600



1075
1100

1110

1120

1150
" 1160

1280

1300
1310
1320

10

10

10
10

10

10

10

Thai Army (Signal Dept.)
Thai Army (Dept., of Territo-
rial Defense)

Thai Army (Provost Marshal
Dept. )

Thai Tavy (STR.2)
TTV Musie

Police Dent,(Siens Samyod)

Hinistry of Edueotion

Thal Airforce (01 Donrmang)

Public Relations Dept.
(PRD, 7)
Thai Airforee (Tunc Mahamek)

Thai Arry (Transportation
Div.)

Thai Army (Armored)Special
Agricultural University

Thai Airforce (Tung Mahamek)

0600

0700

0530
1100
1600
0530
1700
0600
1100
1645
0230
0600
1630

0530
1100
1630
0630
1100
1700
0600
0600
1100
1630

120

2300

2230

0915
1330
2200
0300

2300



1333.33
1355

1360
1400

1420

1430

146

1470

1500

1520

1530

1550
1580

1570

1580

10

0.5

10

10
10

Office of the Royal liousehold

Thai Army (First Infantry
Div.)

Thai Army

Thai Army (Experimental
Militery Intellizence 4)
Thai Havy (STR.)

STR, Music

Police Dent,

Thai Army (Bmerirental
Military Intellirence)

Thai Army (Dept. of Territo-
rial Defense)

TV

Station 20

Thai Army (Boperimental
1"i1itory Intelli-once)
Thei Army (Aroored)

Post & Telezraph Dent.
(P.T. 5)

Thai Ay (First Infantry
Div.)

Harine Police Div,
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1600 - 1500
1700 - 2400

0400

1700

1000 - 2170

0600 - 1400
1500 - 2200
0525
125 - 2345

S00

0700 - 2230

0600 - 2300
0600 - 0800
1200 - 1300

1800 -~ 2000

Repaater
0900 - 1400
1525 - 2155
0600 - 2300



APPENDIX IV

FCC RULES AND REGULATIONS FOR STAVDARD BROADCAST STATIOUS

? 3.1 Standard broadeast station. The term "Standard broadesst station”

means a broadeasting station Jicensed for the transmission of ratiotelephione

emissions primarily intended to be received by the general public and opera-

ted on a channel in the band 535-1605 kilocycles.

% 343 Standard broadcast charmel, The term “Standard broade-st channel®
means the hand of frequencies occupled by the carrizr and tve side bands of
a broadesst simmal with the carrisr frequency at the center, Channels shall
be designated by their assined carrier freguencies. Carrler fregquencies
assimed to standard broadeast stations shall begin at 540 kiilocycles and

be in successgive stens of il kilocycles.

b 3.11 Service areas.

(a) The term “primary service area™ of a hroadesst station mezns the
area in which the sround wave is not subject to objectionable interference
or nbjectionavle fading. ;

station means

[
L1

(b) The tarm ®sccondary service area” of a “roadens
The sienal suhject to intermittent variations in intensity.

(e) The term Mint:rmrittent servies area’ of a broadesst station means
the area receiving serviee from tha zrournd wave but beyond the »rimarp scr-

~

vice area and subject to some interfercnce and fading,.
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§ 3.110 Tra

nsmitters desion, construction, and safety of 1if uirements,

(2) Design. The renerzl desiem of standard broadeast transmitting
eouipment Lmsir studio microphone (inclnding telemhone lines, il used, as
to performance only) to antenna outmlt] shall e innccordance with the
following specificotionS. e-ewcwacea The equipment shall be so desipned that:

bl s

(2) The equirment is carable of satisfactory overntion at the
authorized operating/ powsr or the nroresed orerating noe
wef with modulation af at leszt 05 or 95 per cent with no
more distortion flan siven in (3) belew,

(3) The total audio freauency distortion from mierophone tor-
ninals, izcloding micronhions amplifier, to antomma output
dees not oxcged 5 per cent harmonics (veoltaze measurements
of arithmetical sum or r.S.5.) 37ien modulated Trom O to Bh
per cent and nof over ?7.5 per cent harmonics (voltare mea-
suroments of arithmetiezl sum or r.s.s.) "hen nodulating
85 ner cent to 95 per cout,

(4#) The gudio frocumncy trensmitting charscetorictics of the
enuipnent for the mierovione terminals { inecludinrs miero-
rhone amplifier unless micronhone frequency corracition
iz incloded in which event oroper allownnee shall bhe made
accordin-ly) to the antenna outpub doss not depart more
than 2 db from that at 1,000 cyeles betwesn 100 and 5,000
cyeles.

(5) The carrier shift (current) at any nercantaze of nodulaa

tion does nobt execed 5 per cent.,



124

(6) The carrier hum mnd extrencons noiss (exclusive of micro-
phone and studio noises) lovel is at lesst 50 db below
100 per cent modulation for the frecuency band of 150 to
5,000 cycles and é\t least 40 db down outside this range.

(9) The transmitbter is eaquipped with avtomatic frequency con-
trol equipment capable of maintaining the operating fre-
quancy vithin the Limit spocified h;--‘@ 3.59,

(111) It is prefershule that the tank eircuit of the
ogcillator tube be installed in the temperature
controlled chambver,

(11) Adequate morpin is provided in all component narts to
avoid evexr heating at the tazimun rated power outosut,

(12) Any emissicn acmearine on a freq :ency removed from the
carrier by between 15 KC and 30 KC, inclusive, shall be
attenvated at lesst 25 db below the level of the urmoed-
vlated carvier. Compliance with the speciiication will be
decmed to show the oceuried bandiidth to be 30 KC or less,

(13) Any enission ammearing on a frequency removad frox: the
carrier - nore than 30 KC and up to and including 75 KC,
inclusive, shall e attenuated a2t lenst 35 db below the
level of the ummodulated eoxrvicr,

(14) Any emission aprezrine on a frequency removed from the

carrier by more than 75 KC zhall he attemmated 2t least
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%3 + 101log10(power in watts) db below the level of the
unrmodulsted esrrier, or 80 db, vhichever is the lesse
attenuation.

‘E:: 355 Yodulation,

(a) A licensee of a Yroadeast station will not be authorigzed to
onerate a transmitier unless it is capable of delivering satisfactoril
the authorizod power with a.modulat¥on of at least 85 per cont, Whien the
transmitter is onerated wit05 per—eant modulation, not over 19 rer cent
corined audio fregquency herdonics shall De menerated by the transmitter,

(b) ALl brosdeasi/staticns shall Bave in apersition a modulation
monitor approvad hy the ‘comsission.

(¢) The overating pereari~se of wodnlation of all stations shall
be maintzined as hi-h as possibleeonsistont with pood quality of trans-
mission and ~cod broadcagt nracties and 4rimo czse laszs than 85 per cent
on peaks of frequent_ securszenee durinan any Ssloetion which normally is

transmitted at the hithuost level of the nregrowm urndsr eonsiderastion

g 3457 Opgratine vover; maintenance of.
The licenscz of a broadeonst station shall maintain the operatine
power of btho station within the preserib.d lirits of the licensed tower

at all tires excent that i ~angy vhen, due to csuses hevond the

3
m
3
[+]
2
]
]

control of the liesnsee, it becomes iwvossibls to onerate with the Tull

licensed nower, the stations may be operated at reduced nowsr for a period
¥ ~

of not to excsad 10 days, provided that the Cormission and the Enginecr in

Charge shall be notified in writing immediately after the exerrency develons,
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§ Je58 Indieatins insbrmments,

Each broade st station shall be equipped with suitoble indicating
instruments of accepted accuraey to measvre the anterva current, direct
plate eircuit voltage, and the dirsct wlate circuit curvent of the las
radio stare. These indicating instruments shsll not be changed or renlaced,

without authority of the Cormission, except by instruments of the same

type, maxdmum sc-le readins, and aceuracy.

§ 359 Frequency ﬁnlerance.

The overz . ing frequency of cach broadesst station shall be maintained
within 50 cycles of the assienod freguency until Jamuary 1, 1940, and
thercafter the freguency of each mew station or esch stotion where a new
transaitter is instelled shall te maintained within 20 cycles of the
assirned frequency, and aftor Jamusry 1, 1942, the frequeney of zll sta-

tions chall be maintained within 20 cyeles of btic assimed freoousncy,

§ 3.60 Freguency monitor.

The liconsec ofdach Standsrd wroade=st/ station shall have in ope-

+

ration at the transmitter a froquency rmonitor independent of the fraquency
contrel of the transmitter. The freguency wonitor shzall be avprovaed by the
Commission. It shall have a stability and accuracy of ot least 5 parts per

million,

§ 3.97 Station inspaction.
The licensee of any rndio station shall make the station awvailahle

for inspection by reoresentatives of the Commission at any reasonalle hour,
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9 3.111 Logs.
The licensec of cach standcord broadeast station shell maintain vro-
gran and operating lors and shall reguire entries to be made as follows:

(b) In the onerating lor:
(1) An entry of the time the st-tion berins to sucoly power
to the antonna, and the time it stops.
(2) An entry of tha tinme the sro-ram berins and ends,
(3} An entry of-ezch intérrapdion to the corrier wave, its
ezuse, and drration.
(%) An entry of the following each 30 minutes,
(1) Opérotint eopstants of last rodio strze.(total
plate ecurrent and nlate voltaze).
(11) Antenns eurrent.
(111) Frequeney monitor résding,
(iv) Temperaturs. of erystal conirol chawber if thermo-
meter is used.
(5) Loz of experimental operation during emperimental period,
(If regular operation is maintained during this wericd,
he above lors shall be kept.)
(1) A loz must be kent of zll operation during the ex-
perimental period. If the entries required ahove
are not applicable there to, then the entries shall

e made so as to fully desceribe the opsration.

i



APPENDIX ¥

ITU RADIO RECULATIONS

Eroadcasting Service, A rodio commmnicatisn servies in ~thich th: transa

missions ara intendad for direct roception Wy the rencrsl publie. This

service mey include souvnd transmissions, television traonsmissions another

tyoes of transmissions.

Qccunied Bandwidth. The freguency bindwidth such that, below its lewer

and abovz its worcer frequene”/Ai-its, the mezn -owors rrdiated -re each
equal to 0, f:% of the tols) rxeenpewer radisted by 2 siven emission. In

Some cases, Trr examelo pclil-chownc!l froeguenc-division systems, the

nercentac of 0,5% r=r lead/toeertain difficulties in the nractieal

Necessary E-ndvidth, " For a riven elas:z of 2slssion, the mmimum value

of thz oceunled handuidthisufficient Lo onsurs “lic tronsniscion of informa-

tion at thz rrte snd with ths qualiiy reguirs’ ¢ the sraten omsloyed,
undzr spocified conditions. Emissions us=Tul for the oo functioning of

Cal

the rzezivins anuipment as, for oxammlz, the on
the earrinr of reduced carrier systams, shell “2 inclvded in ths n=czssa-

ry bendwvidth,

Sourious Emission, Emission on o Trocusnes or fraavsncies Mich ore ovntside

the necessary bond, and tha leval of which may be retuczd without affscting
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the corresnonding transmission of information. Swurious emissions include
harmonic emissions,; parasitic emisslons and intermedulation products, ut

-

exclude emissions in the immedizte vicinity of th: neccssary bond, which

are a resull of the modulation process for the transmission of informatiom,

Harmful Interfeorence. Any emission, radiation or induction which endsnsers

the functioning of a radionavipstion service or of other safoty services or
seriously dersrades, obstructs or repeztedly interrupts a radiocecommunieation

service operating in accordance with thiose Resulations.



APPEFDIX VI

PRINCTPLES I REQUESTING FOR RADTO 2 TELEVISICH

EROADCAST STATION IVSTALLATION

Request for Registering Radio Frenuency

The use of redio fremuercy in various serviecss is undar the contirol
of an organization celled the ITU (Trzetwiational Telocorsmuniention Union)
whose hecdquarter situates at Joneva, Switzerland. Various countries of the

world are merbers of this Oprenizaiion, ineluding Thailand.

The ITU had nssiencd/ows ofr€he offices irn the memberad country to
conirol, ¢ manl.eate, and to bake the resoonsitility in using the frequen-
¢y in its omm country under the ITREYS control and suprostion, Thisz IFRE
(Intormational Frenueney Rersistration Ennrﬁ} 1z an offics or a branch re-

garding the frequency buciness of the ITU,.

In Thailand, the Post and Telerraph Departrment is the represcntative

for the ITU to control and ta%e th: rossensilililv concernin. verisus radio

frequoneios in the conntiy scewr-tzly and opderlsr. Therefors, = nerson vho

wishes:!n irstall any Wind of rodis sizasi g dnelodine oadis andfﬂr talevision

4 i a sl L

broadesst stabicr hes ko Pocusst for the ermission in ngine tha radis o

quency “ceordinrg o ench radis st-tiw servico, ond sitmit tha roguest for

-y L

e PRt UL S RS 1 B AR 2o n . SRTLT WO  FOAL v oML .
rarighari thot redi- frosveney in His ovm —eitend o £h Post ang Tel

meron Doprotnont. Then. the Past 2! Tolegeenb Dovertmant, 2fter o0 oxe

‘-. . '--\.- 3 - - me fa T - L -
harstiv: considsration on th-t renuest covazdice its Pumotion ~od Jdeksils



131

of that transmitter, will proceed the reguest to the ITU, The confirmed
letter from ITU throush the Post and Telersraph Depavtment to the requested

person will render him to met the rizhtful smatent.

This rolio froguoncies are divided into 3 recions, thiat is region i,

of a ecountries. Thailend situstes in thc rezion 3. Therefors, in requesting
to us2 tho radlo freguoney, the roquestod person has to examine the ralio
freoueney according to the natave ol ‘iks cuty: on the other hand, according
to the serviece which thae ITU-his already rerulated in the "Table of Frequen-

ey Allocations™ in the latest dzsusz of the Hadio Remulations.

Either the "Table of Froquency Alloeation? or the other docurents the
ITU had regulated and set up mootirpgs ¢zn be obtained from the office in the

afore-mentioned distriet,

Reauest for Radio and Television Broadcast Service

Whereas the Public Relations Department was assisned to control the
radio and television brozdeast serviee for publieity according to the Radio
Broadeast % Television Aet B.E. 2408 (A.D. 1955). Therofore, tho person
with this purrose has to suledt his request to the officer who issues the
lieanse at the Rndio Engincering and License Division or to the ragistrar
at the Radic Repistraztion and Statistices Division, Puhlic Relations Rezion

ffice or at thz Post and Telesraph Dopartment where the Post Officer is
assigned as registrar before installing o station. That 1s, to get the per-

mission from the officers whe issue license before nioccedin~ the busincss,
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Besides, the requested person has to vay for the license fee according to

tho price rate mentioned in the Act of wi:ich a pore detailed informotion

can be found in the Radio Brosdesst & Television Act.

[T;-gnn]_gi:,ed from "Th: R-dio Tronde-st & Talevision Act™ L.3. 2403

(A.D. 1955).]
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