CHAPTER XII

YEASUREMENT DATA AND RESULT

Eguipuents
Radio Receiver R-390A/URR: Stewart-Warner Electronies, Serial
Mo. 55.

PANORAMIC PANALYZOR Iodel SE-12b Type T-100 Centor Freouency

500KC: Panoramie Radio Product Ine., Serial lo.255A17%%:.

Power Supply PS-12 /t/ Panorsmic Radio Product Ine., Serial

No. 2554134, (Use¢ with PANALYZOR).

Standerd Sipnal Generctor Type 1001.4 : Frequoney 5 KCa50 Mes

General Radio:Cpmmany, Serial lo. #531.

Signal Generator Model 606A : Frequency 50 KC - 65 He 3

Hewlett-Packard ; Serizl Mo. 30104340,

Elsetronic Counter 5243L j liewlott-Packard 3 Serial Wo. 305-

00522,

Audic Oscillator Model 200CD ; Frequeney Scps - 600 KC ¢

Hewlett-Packard ; Serial No. 252 - 01542,

Electronic Voltrneter and Amolifier Model F4: Tallamtine

Laboratoriss Ine., Serial o. 4770.

620 ohm Yeadset.
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rimen Work

Standard Signal Generator

ﬁ? Type 1001-A
955KC
1 / i
R-3%0A/URR Voltmeter
L5SKC » 435KC,{ PAVALTZOR SB-12b
r-c& Receiver Amlifier
Y
? Eleetronic Counter
52431

6064 Signal Generator

Fig. 17 = Comnsction and types of the equipments used

in experimental work.

Audio Freguency Spectrum

Calibrate the PANALYZOR S3.17b as praviously deseribed in Chap. 2,
then connect the antomna to the UWEALANCED AUTEMUA coaxial jack of the
R-3904/URT receiver (woint 1 in Fig. 17), tune R-390A/URR rec iver to
recocived the RF sirnal from the rodis broadezst tronsmitter which is
selected for mezsurcments. At radio broadenst station, transmit only
carrier froquoncy and the simmal will be reczived by the R-390A[URR
recciver at the SRI laboratorv. The pip of this earrier freouency will

'

be displayed on the scxeen of the PAVALYZOR 53-12b, adjust switch GAIN
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for full scale amplitude and note down the BF voltzge from a voltmeter.
This voltage is rclated with the vertical seals of the PAYATLYZOR SB-12b

and it is simnly to change the amplitude from unit into volt.

Then radio broadeast transmitter trarsmit the modulated BF sirnal
which modulating by a sinrle tons from an oscillator, which vories from
1 KC, 2KC, ..... up to 10 ¥C. ¥ote dowm the amplitude of the sidehands ot
various modulating frequencies which disslays on the sereon of the PANA-

LYZOR SB-12b in unit of the vertienl sesle,

Frequency Stability

The earrier frequency was measurad by the metlod previously des-
¢ribed in Chap. 2, and the comnection of the equipments is showm in Fig, 19
when the R-jﬁﬂﬂfURR receiver econtact with roint 2. Tote . the frequancy,
which 1s counted by the Elsetronic Counter st diff-ront timas anoroximately

four,

Spurious Emission

The spurious emission was me~sursd b the method sreviously described
in Chap. 2, and thc connection of the equipments is shown in Figz. 17 when
the R-3904/URR receiver contoet with noint 1. lots the amplitude of
the spzetrum shown at Fc’ Fc + 15KC, Fc + 30KC, Fc + 75KC, 2F , 3Fc’ hFc,

and SFr_- s rospectively,

For accurate tuning of the receiver, the rodio broadeast transmitter
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should be transmitiine the tone 1,000 cyeles in the sam: time with RF
carrier, When tuning the reeciver to second harmonic, and other narmonies,
raspectively; use headset to liston to the tone 1,000 eyeles for zceurate

in tuning the receiver to a prover freguency too.

This scction ineludas the dotas of 3=
1. PUSLIC RELATIONS Dept. 8 Radio Eroadeast Statien, F =£74.15KC,

2. PUELIC REIATICHS Dapt, Radio Proadeast Station, Fo = 927 KC,

Il

3. PUBLIC RELATIONS Dent. Radio Broadeast Station, F, = 830 KC.
L. PRD. 10 (Thammasart University) Radio Broadeast Station,
F_ = 980 XC,
5. ROYAL TIAT AIRFORCE-Radic Broadesst Station, Fc = 540 KC,
6. POLICE Dent. Radio Droadenst Station, F, = 1430 XC.

7+« AGRICULTURAL UNIVERSITY Radis 3Sroadecast Station, F& = (62 KC,
In these datas, they include the amplitude of audio frequency spectrum at

various audio freoguencies, earrier froquoncy which® is measured by Electronic

Counter, and the spurious emission output from the transmittsrs,



ents in the SAT Lab,.:

5 | nower su~ply: 3. A086A Sirnal
Generator; 4. Standard Sigmnl Gonzkators 5, I?.-_?ﬁ_?{:uﬁ.ﬂ:?-‘_.'t
lectronic Countery 7. 200CD Audic Oscillator
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Station PUSLIC RELATIOYS Dept,.B Frequsney 674.15KC Power 2.5 KW
Time 1000 - 1045 -, .. Date 27 Duccmber 1965

I S S S L R e S o e 5 S e e S e e

AUDIO FREQUENCY SPECTIUM

Set amplitvde of the carrier (F,) = 1 unit all the time,
3

F, for amnlitude 1 unit = 20 x 1077 volt,
Audio froq. mod. ﬂmvi;;;;;+

F [ r.tF, | F #F,
KC unit volt

1 0.3 6.2 x 1077
2 0.29 5.8 x 107
3 0.27 5.4 x 10~
y 0.24 4.8 x 107
5 0,22 b x 10~
6 0.19 3.8 x 107>
7 0.16 3.2 x 1072
3 0.14 2.8 x 1077
9 0.11 Bl x 1n'3
10 0.08 1.6 x 10~

FRENUTHCY STARILITY

1. 674,138 KC
2. A74,156 KC
3. 674,166 IC
L, 674,158 KC,



SPURIOUS EMISSION

k5

Amplitude Hote
KC unit volt
674,15 (F.) 1 20 x 1072 Ref:rence
689.15 (F_ + 15(C) 0.02 0.4 x 1072 | 33.98 db
704,15 {FG + 30KC) 0 0
749.15 (F_ + 75KC) 0 0
1348.30 (2F ) 0 0
2022,45 (3F ) 0 0
2696.60 {a?c} 0 0
3370.75 (EFCJ 0 0




Fe = 674,15 KC

(b) F = 2KC
m

ML
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Fig.19-(a)=(3). Smtfﬁ components of RF signal of
FUBLIC RELATIONS Dept., 8 at various
modulating freguency which displaye
on PANORAMIC PAVMALYZOR SB-=12b.



Station PURLIC RELATIONS Devot. Frequeney 927 K€ Power 10 KW
Tin 0900 - 1000 - . Date 6 January 1966

e R e 8 g o S e o S o S 8 e e % o e e 8 S

AUDIO FRENMMENCY SPECTRUM

Set amplitude of the carrier {Fc} = { unit all the time,

F, for amolitude 1 unit = 20 x 1077 volt.,

Audio freq. med, rﬂmpi;£;dé‘
F NF, 952 F, t}ﬂ;-
XC unit volt
1 0.28 5.6 % 1072
2 0.25 5.0 x 1072
3 0,23 bt x 10'3
4 0.20 1,0 x 1072
5 0.19 3.8 x 1077
6 0.16 3.2 x 1077
7 0,15 3.0 x 10™2
8 0.13 2.6 x 1077
9 0.11 2.2 x 107
10 0.09 1.8 x 1072

FREQUENCY STABILITY

1, 927.006 XC,
2, 926,904 KC,
3. 926,997 ILC,
L. 927.008 XC,
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SPURIOUS EMISSION

Amrlitads Lote
KC C unit volt
e
927 (Fc} 1 20 x 1ﬂ'3 Reference
oz (F + 15 KC) = i Interfere
b firom other
957 {Fc + 30 KC) 0 0
1002 {Fc + 75 KC) 0 0
1854 [EFﬂ} 0 0
2781 {3F¢} 0 0
3708 (hFc) 0 0
4635 (5F,) 0 0
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Fig, 20 (a)=(j). Spectrum components of RF signal of
PURLIC RULATINMS Dept. Radio Broad-
casting Station at various modulating

frequency which displays on PANORA™IC
PAMALYZOR SB-12b.



SPURICUS EMISSION
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Amnlitude Hote

KC unit volt

830 (F ) 1 100 x 10~7 |Reference

35 (F, + 15 KC) 0.03 3 x 1072 |30.46 b
860 (F_+ 30 KC) 0 0
905 (F, + 75 KC) 0 0
1660 (EFD} 0 0
2490 (3F ) 0 0
3320 (ch} 0 0
0 0

k150 (5F,)
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Fig. 21. (a)«(f). Spectrum components of RF signal of PUBLIC RTLATIONS Dept.
at various modulating frequencies which displays on PANO.

RA'IC PANALYZOR SB-12b.
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Station PRD 10 (TEAMMASART ﬁﬁIvETSITY] Froeguency 9390 KC Power 1 KW

Time 1100 - 1125 Date 11 February 1966

T S i i o i e o S e e 5 e

AUDIO FREQUENCY SPECIRUN

Set amplitude of the earricr (Fc} = 1 unit all the time,

F, for amslitude 1 unit = 300 x 10"3 velt.
Audio freq. mod. Amplitude

Fm Fe T Fm W
KC unit volt

1 0.39 117 x 1072
2 0.34 108 x 107°
3 0.33 99 x 10~
Ly 0.29 87 x 1077
5 0.26 78 x 1ﬂ'3
6 0.20 60 x 1072
? 0.16 48 x 10~

FREQUENCY STARILITY

1. 900,014 KC,
2. 920,005 KC,
3. 980,009 KC,
4, 980,011 KC.




SPURIOUS EMISSION

56

Anplitude Mote
KC unit volt
980 {Fc} 1 300 x 107 Reference
995 (F, + 15 KC) -— . Interfere
from other
1010 (F, + 30 KC) et "y I “
1055 (Fc + 75 KC) 0 0
1960 (2F,) 1770 0
2940 (3F,) 0 0
3920 (4Fc] 0 0
0 0

4900 (5F,)
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Fig.22. (a)-(g). Spectrum components of RF signal
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radio broadecasting station at
various moiulating frequencies
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Station ROYAL THAT AIRFORCE . Froouency 580 KC Power 1 KW
Time 1545 - 1605 Date 1% February 194£

O S R T G S g o S i e S S S SR o e S W S M N T P R R M T P M s e S R

AUDIO FREAMENCY SPECTRUM

Set amnlitude of the ezrrizr (Fc] = 1 unit all the time.

F, for amplitude 1 unit = 300 x 1077 volt,

Audio freg. mod, Amplitude

F Bl ER Fo 2 F
KC uni volt

1 0420 60 x 19"3
2 018 5h x 1972
3 0.16 48 x 107
L D.14 w2 x 107
5 0,10 30 x 19"3
4 0,04 12 % 107

FREQITEICY STARILITY

1. 539.905 KG,
2. 539.99% KC,
3. 539.928 KC,
4, 540.002 KC,




SPURIOUS EVMISSION

Amplitude
KC Mote
unit volt
5% (F,) 1 300 x 1072 | Reference
555 (F, + 15 KC) —— —— Interfere
<3 from other
570 (F_ + 30 KC) 0,02 6 x 10 33.98 db
615 (Fc + 75 KC) o 0
1080 (EFC} /8% s Interfere
Pwmoﬂmq
1620 (3‘-‘?c} 0 0
2160 (ch} 0 0
2700 (:?Fc} 0 0
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Fig. 23. (a)«(f). Spectrum compoments of RF sipnal of ROYAL TIAI AIRFORCE
radio broadeasting station at various modulating frequencies
which displays on PAI'ORAMIC PANALYZOR SB-i2b.



Station POLICE Dept. Frequeney 1430 KC Power 1 KW
Time 1340 - 1400 Date 16 Fehruary 1966

AUDIO FRECUSNCY SPECTRUM

Set amplitude of

Fc for amplitude

1 unit = 280 x 1072 volt,

tha earrier (Fc} =1 unit all the time.

dudio freq. mod. Amplitude

F_ AN F, % B
KC unit volt

1 0.45 108 x 1077
2 0,42 100.8 x 10~
3 0.39 93.6 % 10™
I 0435 84,0 x 1072
5 0.31 .l x 1077
6 0.26 624 x 1G_3

FREQUENCY

STABILITY

1.

2.

Ll

1429,997 XC,

win
shrg

1420,
1430,011 KC,

1430.006 KC.
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SPURTOUS EX(ISIION

Amrlitnde

H ote
unit volt
1430 {F ) 1 240 x 1072 Reference
1445 (F_ + 15 XC) —_-— — Intcrfere
e from other
1460 (F, + 30 %C) 0,02 5.8 x 1073 93.98 db
1505 (F_ + 75 XC) B8 -— Interfore
¥ | from other
2860 (2F ) 0 0
4290 {31?{:) 0 0
5720 {ch} 0 0
0 0

7150 (57,)
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Fig,24.(a)=(f). Spectrum components of RF signal of POLICE Dept. radio
broadeasting atation at various frequencies modulating
which displays on PANORAMIC PANALYZOR SB.12b,
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Station AGRICULTURAL UUTVIRSITY Frecuency ‘45 KO Power 1 KW

Time 1410 - 1435 Drte 16 February 1966

e S o e S S T i S S T S S S

AUDIO FREQUSICY SPZCTRUL!

Set amplitnde of the earrier (Fc] = 1 unit z11 ths time.

F, for amplitude 1 unit = 260 % 1077

Audio freq. mod. Amnlitude

F, F +F F +F

o o e m
KC | anit volt

1 Q.27 70.2 % 1072
2 0.2 65,0 x 1077
9 0223 59.8 x 1072
b 0.21 546 x 1077
5 0.17 .2 x 1070
6 013 33.8 x 1072

FREQUENCY STABILITY

1. 664.992 KC,
2. 664,989 KC,
3. 664,996 XC,
4, 664.995 XC.
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SPURIOUS EMISSION

Amplitude
i ote
unit Tolt
665 (F ) 1 260 % 1{1-3 Rofarance
680 (F_ + 15 XC) 0.0k 10.4 x 102 | 28 a»
695 {Fc + 30 ¥C) 0 0
740 (F + 75 KC) —_— — Interfore
c from other
1330 {EFC} 0 0
1995 (3F,) 0 0
2660 (4F ) 0 0
3325 {51*"0} 0 0
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Fag. 26.(a)«(f). Spectrum componants of NF signal of AGNICULTURAL UNIVSSITY
radio broade-sting station at various modulating frenuencies
which displays on PANORAIC PANALYZOR SB.12b.
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Result

Bandwidth. From the tables of the audioc froousney spectrum, plot the curve
of each radio broade-st station on a graph paper which the amplitudes of

the side bands spectrum are in volt. The maximm point of 2 curve is the

aporoximate wvalue of the avdio spectrum which is the nearest point to the
carrior frequency spectrum which enabtles us to find the 3-db dowm o half-
power point of the wvolt-ge from these maximum points. The points on audio
frequency snectrum which zre related witk the 3-db dowm of the veoltrge are

the frequenciss f1 and £, far-from Fn' Thus, the Sandwidth is equal to

2

£ 1 + fz KC and is the bandwidtl of £hot prodio brosdeast tronsmitter.

Carrier Irequency Shift. The carrier froquency ean be noted dowm from the

Electronic Counter by finding the maximm and minirum point of frequency

which wns shifted from the cirrier frequency.

Per cent Modulation, From-the tables of tke audio frequeney spectrum, at

modulating aulic frequency 1 KC, the awplitude in unit wns used to find the

par cent modulationt
per cent nodulation = 2 x (anpl:'-.tm:la in unit =2t Fm= iKC) x 100 %

Spourious Emnission. From the tables of the spurlous enmission, chrnge the anm-

plitude, in wolt, of the RF siznal at various nodulating frequency in db dowm
by comparing with the amplituds of tho carrier frequaency.
E
B = 20 lgg b—
E
c

Compare these v-lues of db dowm with the FCC Rules and Rerulations of spurious
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Fig. 26 Audio froquenoy spectrum of PUBLIC RELATIONS Dept.8
Radio Broadcasting Station,
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: F, = 927 kc.
E...‘!.n.'.!ﬂ..!.. an=3 e Lax. voltages 5.78 x 10™ volt.
Half power point = 5.78 x 10™°x 0,707
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Fig. 27 Audlo frequency spectrum of PUBLIC RELATIO!NS Dept.
Radio Breadoasting Station.
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Fﬂ = 830 ko.
Max. voltage = 43,5 x 10~ volt.
Half power point = 43,5 x 10'3: 0.707
e 30,755 x 10~ volt.
volt. Band width = 4.5‘01’4:5‘“
BN Y, o =_9.00 ko.
40 x 40~ 1
o3} 30755
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Fig.28 — Audio frequenoy spectrum of PUBLIC RELATIONS Dept.
Radio Broadcasting Station.
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?ﬂ = 980 ko,
_ Max., voltage = 119.8 x 10™> volt.
R B A S i Half power point = 419.8 x 10™°x 0.707
= 84,7 x 10™° volt.
Band width = 4,28+4,30
100 x 1077 =.8:28 ko,
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Fig. 29 Audio frequenocy spectrum of PRD,40 (THAMMASART
UNIVERSITY) Radio Broadcasting Station.



PR .L_Q‘l X 10:_3_ e Fo. = 340 ko..

60 x 10 Max. voltage = 61 x 10'3 volt.
Half power point = 61 x 10 0.707
= 43.127 x 1072 yolt.
50 x 107> 1 Band width = 3,88 +3.72
746 X0s
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Fig. 3 Audio frequenoy spectrum of ROYAL THAI AIRFORCE
Radio Broadoasting Station.
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BT R S

Radiq_Bruaﬂnaating Station.

Band width

4430 Xko.

110 x 40> vyolt.
140 x 10™ x 0.707
77.77 x 40 >volt.
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Fig. 721 Audio frequenoy spectrum of POLICE Dept.
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F_. = 665 ko.
70 % 10..3.___331‘_!_321_. Max. voltage = 74.4 x 107> volt.
Half power point = 71.4 x 0.707 x10™"
= 50,48 x 10~ volt.
0 «3 L
60 x 10 Band width = 4.3+4.4
- Bﬂ? kﬁ-
50 x 10‘“3 ,.?Eﬁm _________________
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Pig. 32 Audio frequenoy speotrum of AGRICULTURAL UNIVERSITY
Radio Broadcasting Station.
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emission at the frequencies far from the unmodulated carrier ot 15 KC, 30 KC,

75 KC, EFG, 3F, iﬁFc, and E'FE resopsctively.

larmonic Distortion. Find the vnlue of the second, third, fourth, ond fifth

harmondes in per cont from i-

B
that lmmnnic_ % 100 %

EC

per cent -harmonic:

The v-lue of total rms harmonde distortion is found from :-

A

Total rms harmonic distortion = J{ﬁzmi Thammonic) + (% 3rd harmonic) + ...

Public Relations Dept. & Radia Oroadesst Station. Fc = 674,15 KC.

From Fig, 26, Sandiidth= 9,63 KC.

Corricr frequency shift / &=+ 16 cycles and - 12 gycles from F,.

Per cent modulation = 0,31 x 2 % 100 = 62 %

For spurious emission, at Fc + 15 XC has 33.98-2db dowm and gero at

the othor frequencies.

The result of this investication is in the limit of the Bules and

Reculations of ITU and IFCC.
Public Rol-tions Dept. fndio Proadecast Stotion, Fc = g27 KC,

From Fiz, 27, Banduridth= 8,90 KC,

I

Carrier frequency shift + 8 cycles and - 6 cycles from F .

0.28 x 2 x 100 = 56 %

Per cent modulation

For spurious emission, the amplitudes arc gero at every point.
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The result of this investigation is in the limit of the Rules and

Rerulations of ITU and FCC.

Public Delations Deot, lodio Erosde-st Station. F_ = 830 KC,

Fron Fig. 28, Bandwidth= 9,00 KC.

Il

Carrier frequency shift + 12 cycles and - & cycles from Fc'

043 x2x%x100 =869

Per cent modulation
For spurious emission, at Fc + 15 KC has 30.46-db down and zero at

the other freguencies,

The result of this iwvestigation is in the linit of the Rules and
Remulations of ITU and ECCL
PRD 10 (Tharmasart University) Radio Drosdesst St-tion. ¥ = 980 KC,

c

From Fig. 29, Dandvidth= B._j' KC.

Carrier frequency shift

+ 14 cycles from Fc'

Per cent modulation = 0,39 x2x 1000 =78 %

[}

For spurious emission, the amplitudes are zers ot the other frequencies.

The result of this investig-tion is in the limit of the Rules and

Remulations of ITU and FCC.

Royal Thoi Airloree Rodio Broadenst Station, F_ = 540 MC.
Froa Fig, 30, Zandwidth= 7.6 KC,
Carrier frocuency shift =+ 2 cyeles ond - 15 cycles from Fc'

fl

Per cent modulation = 0,20 x 2 x 100 =40 %
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For spurious emission, at F, + 30 ¥C has 33,95-db dowm and zero at

the other frequencies,

The result of this investigation is in the limit of the Rules and

Ropulations of ITU and FCC.

Police Dent, Radio Zroadesst Station. Fc = 1490 KC,

From Fig, 31, Sandwidth= 9,3 KC.

Carrier frequency shift - +11/ ¢yeles and -~ 6 cycles from Fg.

045 x 2 x 100 =90 %

Per cent modulation

For spurious emission, the amplitudss are zero at every point except

at Fﬁ + 30 KC has 33,9%-db dowm.

The result of this investigation is in the limit of the Rules and

Rermulations of ITU and FCC,

Agricultural University Rodio Brondenst Station. Fc = 665 KC.

From Fig, 32, Bandwidth= 8,7 KC.
Carrier frequency shift = - 11 eyecles fron Fe
Per cent modulation = 0.27 x 2 x 100 =54 4
For spurious emission, at F_ + 15 KC has 28db dowm and zero at the

other frequencies.

The result of this investipation is in the 1limit of the Rules nnd

Regulations of ITU and FCC,
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Error in Measurenents

There are some errors in measuring and summing up the datas from the

PANAILYZOR 5B-12h, The errors in each neasurement will be described indivi-

dually.

Error in measuring Bandwidth.

1.

2

Je

The spectrum is not z sharp trace on the screcn of the BANALYZOR
SB-12b, thus the volue of the amrlitude in the datn is an approXe-
inate valuo. The vertical amplituds senle on the sercen of the
PAVALYZOR S3-12b ig 1 onit) and divided into 10 divisions or 0.1
unit per division, From tr?-_e gxperiment, the mudmm smplitude of
the carrier volt~ge in full se~le or 1 unit is equal to 300 x 16*3
volt or 30 x 1077 volt per division, for 0,01 unit is equal to

I x 1{}"3 volt, In measurcment, if thérc is an error of 0,01 unit,
the ormplitude offiths spectrum in weltnce will have the 3 x 10'3 volt
error, This is an'error'in finding the bondwidth from an audio

frequency spcctrun-eurve,

The meximum volta-e of the side band spectrum from the curve of an

avdio frequency spectrum is the approximnte point, thus there is o

mistske in finding the 3-db dowm polnt, this causes an error.

If the par cert modul-tim of the tronsmitter is not the some at
211 nudio modul-~tin: frequencies, the side bands amplitudes at
various audio freguencies are not related and this couses ~ mistake

in noting the amplitudes of the side bands,
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L, The horizontal sesle on the screen of the PAMALYZOR SE-12Zb is
divided by ealibration in 2 KC per division. Thus, if the vertical
scale chonpes 2 little in the v-lue of wvoltagze, then the horizon-
2l senle will chonge in o values of KC too., This effect couses
an error in finding the bandwidth if the curve is drawm in an

arproximnte method.

Error in Mecsurins Freguaney Stability.

If the Electronic Counter which is used for this measurement is an
accur~te equipment, thers is z/slicht error not more thon # 1 count for
52431 Electronic Counter. This, the error in measuring the frequency of
this experiment is the error An tunming the receiver and the sipnal gene-
rator not zxactly on the frequency th-t the rodio broade~st tronsmitter

tronsmits.,

Error in ileasuring Per eent lodulation.

From the exporiment in measuring per cant modulation by using an
oscilloscope, it is‘found that the RF signal from the transmitter is a weak
signal. In using the tropezoid pattern there are two difficult problems:

(1) the frequency of the oscillator for externsl sweop in and, (2) the
weal simmal of the RF. In this experiment, this method proved to be a
foiluke. However, it is sorrooriste to be used in comnecting dirsclly with

the tronsnmitter.

As 2 result, the appropriate vnlue of per cent meodulation is found

from the ammlitude of the side bond at 1 KC audio modulating frequency,
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Whereas this is the approximate value, there is an error in measuring the
amplitude of the sidsband which will also cause an errcr in ner cent medula-
tion. The 0.01 unit error in amplitude will cause a 2% error in per cent

modulation.

DISCUSSION

Aecording to the statement afore-mentioned in measuring bandwidth ef
the transmitter, the audie medulating frecuency varies frem i KC, 2 KC, ...
up to 10 KC sheuld be fed through the modulater. But in the actual experi-
ment, only two radio broadeast transmitters which audie modulating signal
were fed until 10 KC, the others radio bYroazdeast transmittsrs were fed
until 6~ or 7-KC only, beeause all of these radis broadeast transmitters
are very old, if the audio meodulating frequency were fed more than 6« or
7-KC, it will cause an execessive ewrrent in tis plate-circuit and will .
destroy.  the plate-circuit of the transmitters, so it - 1s dangerous te
perform the experiment with audio modulating frecueney higher than 7 KC.
Thus, the sudie medulsting frequeney must be avoided net te be higher than
7 KC with the old transmitters, From the result ebtained when ths audio
modulating signal varies frem 1 KC te 6~ or 7-KC, it c2n be pradicte? thot

when the audio modulatirg frecuency is varied mere than 6- or 7.KC the am-

=

plitudes of the spectrum vill be deereased and the value of audis medulating

frogueney up e 6= or 7-KC ars suficiont to evoluate its bandwidth.

Bt

In measuring fraovency stability of the transmitters it ecan be
statad that the accurate results were obtained, beczuse the aceuracy of the

mezsurement mostly based en the accuracy of the Electrenic Counter which in
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this experiment has an error + 1 count.

In measuring the spurious emission, it was found that at some frequen-

ciesthe amplitude of the ummodulated carrier could not be measured due to the
interferences from the adjacent channels. This problem can be solved if sgpe-
cific authority nrovide the experiment at the time when the others stations

are out of program.
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