CHAPTZR IT

VETEOD OF ¥ERSURWMENT AUD CALIBRATION

In this chapter the method of measurcments, equipments, and the

calibration methods zre mentioned.

Method for Measurins Bandwidth

.

A transmitter is a2 systenm speckficnlly desiened to generrte and
transmit radio fraquency enar~y. Tt is desired thot the system transmit
only those frequencizs in a necéssary bandmidth.z Since most transmitters
generate power outside of their necessary bondwidths, it is iaportant to
@stablish the mutual interfevence espabilitiss of these out-of-band emis-

sions,.

Ordinarily, amplitude modulaticn is not comunoszd of a sincle frequena
cy sine wave, but of many complex frequencics of spezch and music. So we
have not a pair of sid: frequenciss, but two "side bands? of frequencics,
each as wide as the bend of audio frequencies being transmitted. Such a
modulated wave occupies a chamnel, or band of frequancics, the width of tls

channel being two times the hichest modulating frequeney, this is called

B
Alfred A. CGhirard, Receiver Circuitry and Operation (Taiwan, 1962)

p. 20,
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band width,

Aur=1 broadeast stations transmit prosraus which contain both speech
and musical sounds. Since the sounds in orchestral music lie within 2 fre-
quency band of from approximately 40 to 15,000 apsaa It has besn frequantly
stated in both popular and techniczl litersoture that "AM azural broadeast
stotions are assirned earrier frzquencies 10 KC apart, so they ore restric- .
ted to the use of R.F transmission ehannols or bondwidth not over 10 XC in
ordar to oravent interfercnce willi the sicuals of adjocent chammel trans-
mitters opereting within tho same sérviec area. Conscouently, the hizhest

A-F modulation th~t cen be transmitted by thzse st-tions is only 5 KC.

According to the characteristiec of tank eircuit, method of modula-
tion, and band width mentioned in 4%z abovs paracraph. We are able to find
the bendwidth of the transmitter-by-injesctine-an 2-F sirnal modulated with
the audio frequency from an audio oseillator, which vary from 1, 2,ieveeee
up to 10 KC if possiblaz, at tha Tevsl th~t will c-use the seme per cant

inily ssrvica. It shonld he notad that the same per cent
1

modulation used in ¢
modulation will be received by a receiver and then wmveforms of thy esrrier

and the sides Bands w11l be diuplayéd on the scteen of a spectrum analyzer,

Ireia,

IIIIbid- Pa 21-
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Hezsurs the amplitudes of earricr and various side bands, and the voltoge
of radio signal vhen trzansmitted R-F earrier. Then chanse the ammlitudes
of varlous side bands into volt-zes and let it nlot z curve of audio fre-

guency spectrum,

The bondwidth is penerally understood to bs measured botween half-
powar frequencics whers the 7=in 2nd the voltorce amplific~ticn 2ve 3-db down
the referencc volue, Thus, from the audio freguencey spectrum the freguamer

4

at wnich the amplitude of the sido baud 45 dowm 3-db defines the bandwidth

of that {ronsedtter.

" Vbl*w ley Spectrum
|Radio Receiver I o f‘
Anplificr Analyzer

5 = Conpaction of tho squiptients used for

measuring bandvidth,

llathod for Hessurins Freguency

It is inportant to know the ocutput fregquency of 2 radio broade-st
transaitter. The 2llowsble tolerance or vavistion fros nssiened freanency
is also established by International arrusment. Observancz of the tolerance
restrictions is an immortant frctor in permitiing the madmun nimber of

transmitter to occuny the freguency spectrum without mutuzal interforsnce.,
J 1 oy ST

From Rules and Regulations by FCC under ssction 3.59 strtes that:

“The operating frequency of sach stotion shall be maintained within 20
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cycles of the assicned freouency.”

v
”Il. “'u'l

Electronic Counters awe becoming almost univensal 1y used for E-F
measurements in the le.hor'ztory.j Some can operate up to 30Me innut,
mogt have 3 lower froquency limit sueh 25 10 or 1 e or as low as 100 KC.
An external frequency convertar is used to translate the transmitier
carricr-ontput frequency dowm into tha counter ronwe, The conversion fre-
queney must be accurate, and often the erystol oscillotor ir the counter

is used for this source,

Duc to the foect th~t the £ Fquency in Hroadesst recion is in the
range of 535 - 1403 KC, therafors, in nezsuring the frequency of the tron-
smitter we should rieasured it in KC arith 3 doeimal péints, for ex-nple:

a carrier frequeney of a 1000 IC transnitteor, the range of the fragueney

of that transmitter is betvesn 999,980 to 1000,020 Ko,

As already mentioncd in the M ‘ethod for mersuring bandwidth® that
we measurad the amplitude of the sidobands which anpenrs on the seresn of
the spectrunm anzlyzer in order to find tha ha ndwidth. From the waveforn on
the screcn if we Inject an RF simnal only, we will get the rip of R.F sira
nal on the sercen without any side bends. If we use the OW siznnl fronm the

signal generator until its wavaform on the sersen of the Speetrwn analyzer

NNEA2S

5Louis C. Cuccia, Hamnnics, Sidebands, and Transients in Gonmunic

tion Engineering (New York: MeGraw-Hill Book Company, Inc., 1952) p. 374,
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is direetly in the s-mo place of the waveform received from the radio tran-
smitter, the frecusncy which injects from the siznal penerator will be the
frogueney that the transmitter injset R-F sivnal lroadeasts, and connect
the siymal generator to the Elsetronie Counter which we can read ont the

value, that is threz deeinnl noints of KC. The fregusrey slhiowm by the Elec-

tronic Countar is the earrier frequency of that transmitter.

i , :
LN Voltncter Spectrum
Radio Rzceiver i 7
3 Amplifier inalyzer
2
z nic Counte \
Els ctri. iie Counter -

Sigonal Gemerator

Fig, 6 —— Connection of tha couipments used for
(] LS

peasuring frequency.

Method for Measuring Per cent Modulation

1

When a transmitter is delivering ths proper powsr output on the
assipned frequency, it is safe to commencemtodulation, If the modulation
is too low, the sisnal-to-nolse r-tio at the recoiver may be degraded, while

if overmodulation oceurs, distortion will be introducsd at the receiver,
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Excessive modulation may also cause interfersnce to obher transmitters. The
IFCC requires thst the percentare of modulstion of broadesst transmitters be
maintained at not lessthan 85 per cent and < mot more than 100 per cent on

peaks (FCC Rules and Rerulations seetion 3.55.)

From the nethod for measurine bandwidth, we are able to
know the smplitudz of the carrier frequener and of the side bands at dif-
ference awlio fraguencics. Thersfors, we =2y find the per cent modulation

of tho tronsmitter by measuring the/s»<litude of the carrier freguency and
amnlitude of the sidz hond ot 1 K€ andio frs&uancy. Generally, vhen the an-
plitude of the sidsbnd comporiénts related with the amlitude of the carvier;
the am~litude of the side pond comfonants will be half of the amplitude of
the ecarrier at 190 per cent modulatisn, (See APPEIDIX II). If we set the
amplitude of the corrier td bs egusl to 1 unit, then thz per cent modula-

tion is equal to two times tho amplitude of the side band at 1 XC avdio

froqueney multivple with /100,

The method mentionad a%ove is mot,a proeisz form, theru av. other
methods for chacking modulation by usin~ an oscilloscope. Two types of the
pattorns are in genoral use -- the trapezoid pattern, and the wawve envelope
pattern. Percentr~e of ammlituds modulation e-n be messured orn an oseillo-

scove by either the trapezoid pattern or ths wave envelope nattern.

d pattarn is ohtained Wy connecting the modul-ting audio

p
b
(]
[ o
]

&
&
]
(o]
Hi

frequency siznal to thz horizontal deflzetine plate and the tz=nk elircuit

outmut to the vortical deflecting -lates. When the modulatine voltars is

not hizh enough to produce a useful swesp voltape, it must be amnlified
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first. Most oscilloscopes have well desirned amplifiers which introduce

very }ittle distortion at andio fregusneciss. Low level modulating voltapes
can then be connacted through the horizontal amplifier of the oscilloscope.
This insures a horizontsl deflection which compzres favor:zbly with the ver-

tical RF Aaoflection.

The wove envalope pattern is obtszinzd by connecting the modulated
RF signal to the varticsl deflaction plates and using the intarnal hori-

zontal swoep for horizontal deflectign plates,

Whaen the AF voltage Teprasentod By the sine wave 38 inphasc with
the RF volt~ge, the AF and RVP add; ¥ncreasins the heisht of the vertical
pattern, As they zo out of/pHasa 2long the horizont-1 swesp, thoy eonesl,
and the vertierl amolitude apnroaehes zerg, In tha ease of the wave enve-
lope pattern, tlh: horizont-l.swoen ein be adjusted fto obtain any numbaer

of similar pattecrns on the sersen.

RF' Oscill-tor 0 Trircer or Ext.
Swaep in.
4]
Reecegivar Amlifier O TInput

Fig, 7 — Connection of the squipments use for messuring

per cent modulatisn. (Trapezoid pattern.)
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Zxamine the illustration in Fig. 8 showlng the typieal waveforms.,
If pattern similar to the one at C and D is obtained. The percentage of
modulation is less than 100 per cent. This indicates that the amount of
audic power develoned hy the modulator is not hizh enough. Overmodulation
is shown at E and F, At E, the short horizontzl line at ths right hand
side of the pattorn indicstes thet the modulation voltsze is excessive on

the negative panks.

(:::::::::) 100 per cent modulation

A
C

lessz than
HIHIHB 100 per ccnt modulztion

D
over 100 per cent modulation )
i F
Trapezoid pattern Wave onvalope pattern

Fig. B —— Amplitude Modulation Waveform.



Mathod for Mzasuring Spurdious Emission
B

Under FCC Rules and Regilations, a transmitter shoulﬁ_?;aiete ENETrgy
only on its assigned frequency and within the alloecated bandwidth, All of
the radiation which lie outside thz allocatad bendwidth are termed as spu-
rious output., The allownble spurious outpnt from transmiticrs must continue
to be reduced as more and more use is made of the froqueney spectrum. The

following types of spurious output may be found.

Harmonics. A transmitter may radiate on multicvles of the carrier frequen-
ev. For the stend-rd A-M brosde-st, the FCC Rules roquire that any emission’
more than 75 KC sway from an AdM carrier shall be attenuated at least

43 + 10 loz(power in wotts)<db beletr the level of the unmodulated errrier,

or 20-db, which avar is the/lesser sitenuation.(Ses APPERDIX IV.)

Subharmonies. Whers fregueaney multipliers are used in 2 transmitter, thers

is 2 possibility of radiztion of submultinlas of the carrier fraquency.

In-band Yoisa. Spurious ocubnubts siithin the broade-st bands are relsrred

to 25 in-band ncisa.é For A-M brozdcsst trensmittsrs, the FCOC requires
25-db attomustion from 15 to 30 KC away from the esrrisr and 35-db from

30 to 75 KC 2way fron the earrier,

For msasvring, only unmodulated earrier frequency will be tronsmitted

Laursnce Gray, and Richard Graham, Radio Transmitters (New York:

MeGraw-Hill Book Compony,Inc., 1964), p. 405.
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from a tronsmitter. Tune the receiver to receive the unmodulated corrier,
measure the voltasas of the ecarrier sienal and then tune the receiver to
the 15 KC, 30 ¥C, and 75 XC away from the ecarrier frejuency. Then tune the
receiver to the second, third,fourth, and fifth harfonics respectively.
Note down the amplitude of the corrier simnal at every noints mentioned

above.

Method for Measurings Farmonic Distortion

Excessive A-F distortion is amkoying to thz rodio listencr. In order
to ensure ccceptable quality of /transmission, the FCC has required that no
broadeast transmitter shall have more than 10 per cent combined nudio-hor-

monie distorticn when over-ting et 2 level of B85 per cent modulation,

Total harmonie distortion is mensured in torms of thz root mean sq-
uare of =11 the hormonics present in the Gﬁtput.? As a2n example, ~2ssumz
that the value of the second, third, and fourth harmonies are 3%, 5%, and
2 respectively. The rms veolue would be found by taking tio squire root of

the sum of the squares or:

Total ras harmonic distortion ='ﬁ/(32 + 52 E 22 = 6.2 %

The harmonic produces may be individually detarmined by means of

spectrum analyzer, The per cent of ony harmonies would be found from the

?Gaorge E, Stering and Robert B. Monroe, The Radio Manual (MNew York:

D. Yan Nestrand Company, Inc., 4th ed), p. 181.
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metiiod for me-surine spurious emission in the precseding paragraph. Then

the totsl rms hnrmonic distortion can be found as asfore-mentionad.

Spectrum Analyzer

Spectrum 2nolyzer is a device used to »rovide a display of radio
frequency signsl distribution in a selectod portion of the radio frequency
spectrum. The disolay represents a plot of sigmal amplitude versus frequen-
¢y, usually on a cnthode-rny oscilloscope. Spectrum analyzer used in con-
junction with 2 suit-ble receiver which orovides ths requirsd preselection
of the desired signal 25 well /A5 audible inrdic-tions. Useful informotion
such as ths prassnee, or ~bsence, of siemals of interest, their frequencies,
frequency differences, relytive -mplitudes, type of modulation, side band

structurs, ond reclative amplitudss may be determined.

RF sienzl inout

o

Crystal Lagal Sawtooth
Mixer [€ Osc [€ Gonerator

¥
IF z Video
Amplificr —4‘ Hetaotar y-'—’l Amolifier

Fig, 9 — Block dingram of the bnsic type of spectrum

analyzer.

Spaectrum annlyzer is a narrow-band super hetercdjme recaiver with a

loeal oscillator whosc froqueney is made to vory as a function of time,
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The local oscillator is a freguency modulated by a sawkooth frequeney in
syncioronism with the sw2ep frequency of the oseillator tube, allowing one

to observe the resmonse of signals within the ronge coversd, As no imape
rejection is employzd ahead of the erystal frequency converter, an indi-
e2tion will appe-r when the local oscillator is eithsr lowsr or hizher than
the received sirmal by an amount equal to the intermediate freguency ampli-
fier. Most of the anrlyzers mey be adjusted from zero sweap width to = value

wide enourh to show both responses a2s the loeal oscillator is swept,

The bandwidth of the IF ammlifier is made narrow znough so that only
one frequency componsnt of t43 signal is passed throush the IF amplifior at
2 time. Thus; 25 the loecal 6seill-tor swaeps through the desired frequency
range, a suceession of beats, each renresenting a different frequency com-
ponent of the sign2l sozctrimy s amplificd by the IF nmolifier. The IF
be~ts nre detected =nd further ssmlified in 2 video amolifier in order %o

producs 2 vertic-lly deflected line-on the' eathode-ray tube sereen.

By synehronizing the frequency excursion of tha loesl oscillator
with the horizont~l deflzction of the CRT beam, the spectrum 2nalyzer con-
verts the horizontal scrle into n freguency semle and th:rehy presents 2

plot of spectrum component =mplitudes versus a frequency.

In selectinc a type of spzectrum nnalyzer for investipation of rodio
broadensting interference, it is necsss ry to considar its various quelifi-
cations as follow:-

1) Sweep width: adjust-ble and mors then 10 XC,

2) Sweep rate : adjustable,



24

3) IF bandwidth : adjustable,
4) Sean rate : adjustzble.
The PANORAMIC PANALYZOR Model 5B-12b (Panoramic Electromies, Inc., U.S5.A.)

is 2 suitable tipe.

PAVORAMIC PAUALYZOR Model S3-12b

The PAMORIMIC PANALYZOR Model SP-12b is designed for rasearch,
design or test avplic-tion such as:=

Single sideband studies.

Hum level an-lysis,

RF eross modulation an~lysis,

Adjaeent channel interferenee investigations.

Band oeccupancy studics,

Residual e~rrier and sids band levsl measurcments.

Spurious csecillation or medulaticndetaction.

M deviztion me-surements.

The PAYALYZOR ié =n ~utomatic secanning superheterodyne receiver
which permits -n-lysis and identifieation of one or many radio frecuency
signals at one time. Ench signzl within the band being scanned is disvlnayed
on a cathode-ray tube 2s one of 2 series of pips. The pip smplitude and
position ~long the calibroted horizont-l axis are indieative of signal level
and frequency, respoctively. A CW signal produces » single pip. Modulated
signals (A¥) c-use a series of pips which indieate side band distribution

and levels.
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The 5E-12b is unigue in th-t it offors a2ll the advantozes of ~utoma-
tically se~nning spectrum prosantations, yet ensbles exomination of siznols
so closely adjacent in frequsney that their eorresponding deflections nor-

nally tend to merze together.

The mrin zlectrical chryacteristics of 5E2.12b nre -
SWEEP WIDTHS : 0 - 100 KC for continuously wvariable.
INPUT CENTER FREQUENCY : 500 XC,
BAWDPASS RECION AVPLITUDE CHARICTERISTIC : 450 - 550 KC,
SCAN RATES  : 0.1 eps to 30 eps continuously variable.

ATSOLUTION  : Continuously adjusiables with IF 3UDMIDTE control.

In Fig. 10 showing the front pansl of the PAFALYZCR Medel SB-12b

which the function of th: switchas are mentionad below.

GAIN t The -mnlituds -of the dndieation on thoe e~thoda-ray tube serean
is adjustoble with-this cont®¥ol. Maximum grin is obteinzd at
mradimum eloekwiss nosition.

SICHAL IMPUT: This coriclal Jack roondives R-F sirncl to be analyzed.

VFO INPUT : VFD is tho associ-ted extore~l oseillator or siennl penerntor
which is used to lwiterodyme with the tast si~nal to producse
the required froqusney to opernte the SB-12b. The heterodime
product should be the difforence betwcesn thi two froguencies
uscd. If the s frequency is used, spurious screcn indie-tions
mey result from heterodyne products of the test sisnals and
the external sirnal generntor output.

SWEEP RATE ¢ The potentiometzr controls orovids continuously adjustable



Fig.10

Front Panel, PANALYZOR lodel SB-12b Type T=100

g2
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scanning rates between 0.1 and 30 eps. Counterclockwiss rata-
tion of the controls raduces the sweep rate. The controls are
oper-tive only in the VAR position of the SWEEPWIDTH SELECTOR

switch.

SWEZEP WIDTY SELZCTOR : This switch control providss a choics of five preset

SWEEP WIDTH :

IF BANTWIDTH:

widths of 150 c»s, 500 cos, 3.5 KC, 7 KC, 14 XC, and V.R. In
the VAR position, tie swean width mey be sot to any volus

from 0 to 100 KC, t+7 I.F BANDVIDIY may be set for sny desired
rasolution within tha e-p bility of tla instrumunt, and the
SAEEP RATE may be set to any volue from 0.1 to 30 cops.

The scanning width o th> imstrument is adjusted with this
control., Whzz it is turned com-letely clockwiss, the maximum
spsctrum width.foir whieh the instrument is desimmed (that is,
100 KC whon AFC is off, or 2 KC when AFC is on) can be sazon
on the scrdsn, As the coutrpl is backed off in a2 comntor-

clockwise Jdirection,, the bandyfidth visw: ' becomss narrowsr.

¢ Centar frequeney iz the fresnaney of the signal received on

that part of the freousney swsep axis corresponding to zero
sweep voltage ~pplicd to the re~ctance modulator.

The ~bility to separ~te individual sigmals is dovendent upon
two factors: the rvte of friguoney sean and the bandwidth of

the IF sccetion of tha instrament, Optimum resolution reguirss

J

1 definite relationshinp betwesn the two. Rasolution sharpens
as both the freouency sernning rates and IF bandwidth are doe

erensed. This control is used to narrow the IF bandwidth,
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Counter clockwise rotation of this control narrows the width
of the IF s:ction. It should be notad thrt as this control is
adjusted, there will be some dapree of change in the sensiti-
vity of the emuipment. The freguency se-mming rats is dimi-
nished by inereasing the se-nnine period or, conversely, by
dzereasing the spsetrum width seamned within 2 ziven time.

The AYC and SWEIP WIDTS controls provid: the latter methed.

Fir, 11 showint the bleck 2izrram of the PAFALYZOR S5B-12b, Thz cir-

cult description is mentionerd followed the bloclk dinmram.

Since ths output of +4y Pirst mixer has a pass bond of 450 to 550 KC,
no extern:l oscillator input froguiney is required for incoming siemals in
the 450-to 550-KC range. in oxtern=l 0SC inmut frequency 5°0-KC hirher or
lower than the simnal inout frenuency is roguired for incoming sisnls

outside the 450 - to 550-KC r-nge.

The swiep ~omerator ssction is wrovided with two sowtooth output
eircuits. The s~wtooth spasds arz varisble from 0.1 to 30 cus. One s-whtooth
voltaze wove provides th: CRT with horicont-l sweep. The other sowtesth
volt 7e wave is fed to a reactance modulator., The ro-ctones modulator causes
the loc2l sw:zep oscillator frecuency to vary in proportion to the progras-
sively varvine marnitude of the savtooth voltace. With the AFC fu.dback
circuit OFF, ths se~nning width is #50 KC from the £00-KC center frequency,
with the AFC feedbhack circuit ON, + 1 XC, The 2nd Mixer st-me reccives two
siznals: one, those in tha U450~ to 550-KC output eircuit of first IF ampli-

fier, 2nd two, the sconning volt-ze 550- to 550-KC of the loc~l swcep osc;
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the scrrning voltars progressivzly translates ezch volt~re component in the
L50- to 550-KC siznal to a 100-KC diffcrencs fregquency sien~l at the output

of the mixor's 100-KC centor frequeney narrow band output filter,

The 100-KC IF and video saction receivaes the 100-KC voltages from the
outvut of ths second mixer. These volia~es are amplificsd in a norrow band
four-strre amplifier, 2re deteeted, and are fzd to the CRT vartierl nlatss

vin a vertieal smplifier.

The CRT <isplays the eomponent sirsnmals in ths 100-KC R-F bondwidth
of the siemal under tast..The plo smplituds ond position along the ealibrated
horizontal axis ars indieativs of each component simnl level 2nd frequency,
rasnectively, The sawtootly velt~ce outrut of the sweup generator rrogressivily
shifts the CRT clectron beam hordzentelly ncross the sereen in order to enablc
the CRT to display the successively demo’ulated 100-KC si-n-~ls encrring from
the se;ond mixer. Thess slen2ls reoresent momnitudes of tha successive fre-

gueney components in tha R-F bandwidth-being -scanmed.

Radio Heeciver

ITU and FCC stat.os that bandwidth of A-M radio broade~st transmittor
should not excaz? 10 KC ~t thz point 3-db down the rofarencz volue. Thus,
in the mensurement, the type of r-dioc raeeivor used should hrve the bend-
width of tuned cirenit more than 10 KC. Buae~use, in lethod for Mensuring
Bandwidth pase 12, we modulate RF simn~l with the audio frecusncy vhich
changss from 1 KC up to 10 KC, the signals in the region out-of-band of that

*

transmitter will be filtersd by the tured circuit of the rodio reesiver if
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the bandwidth of radio receiver is narrower than 10 KC, Therefor:c the -m-
plitude of the sido-bands which are out-of-band =2re not thz axaet walue

which thot transmitter transmit.

The radio recciver R-j?ﬂﬂfURR: Stesrart-Warnar Blectronies, U.5.4.,

is 2 suitable type for thesc measurements.

Radio Rsc.iver R-3904/1URR

Radio receiver R-3900/URR providas rscestion of OW, MCW, and ampli-
tude-modulotion (A-M) includins ginslu-sideband (SSB) siemals over a conti-
nuous frequaney ranse of 045 40/832 Me, The receiver is a superheterodima

type with multiole conversion. Selectsd bandwidth: 0.1, 1, 2, &, 8, =2nd 16 KC.

RF signsls 2re fod inte the reeciver either by a balaneed two-vire
antenna such 25 2 doublet, or by =n unbal-nezd antenna such 25 a whip antenna,
The signzl from the unbalaheczd 2ntennais fad direetly to RF 2mplificr whieh
amolifies the simals bafors they nre fod to flrst mixer. When the »eeeiver
is onerrtad botwesn 0.5 and 5 Me, th: first mixer mizes the 23F si-r-ls with
a 17 Me simnal from f4rst erystal oscill~tor. Thz outnmut (sum) frequency is
the first variable IF sisnnl; its freouency varies from 17.5 to 25 e, Wihen
the reeceivur is tunczd between 0.5 and 1,999 Me, second erysial oscillator
fecds a 21 Me simnal into second mixar and mixes with the RF siennls, The
cutout frequency of the second mixer varies dovmward from 3 to 2 Me and is
fed through tuncd eircuit to third mizer mixes with a continuously vari-able
signal (3.455 to 2.455 KC) from vari~bhle-fregusney oscillator. Th: output

of third mixer is fad to tuned circuit an? is 2 fixed fraaouency of 455 KC.
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RF 5= ¥c | RF T[T:ED 0.5 = 8 Mo = R 17,5-2%c
Ampl CIRCUIT Ll
17Me
ist CRYSTAL
Ose.
. TNIED
3D IIXER 3 to 2 lle 2D PL il 17,5251 CIRCUIT
2D CRYSTAL
VARTABLE Osc.
FREQ 050 7
155 KC TUNED 1st IF 2D IF
CIRCUIT Aanp). Mechanical FILTER Ampl
AF bth IF 3D IF
- LIMITER DETECTOR Jopl 1 Aol
452 to 458 KC. ]
BFO
AF LOCAL LOCAL
CATHOLE H=F LAF P PHONE and
Follower Ampl, OUTPUT LOUDSPEAKER

Fig. 12 == Block diagram of R.390A/URR Radio

Receiver whin o ated 1 h ange
Re r w perated in the range

0.5 and 8 He,
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This is the third IF signal. The 455-KC third IF simnal is a2pplied to first
1F amplifier. The output of the first IF amplifier is fed into one of four

A+
e

mechaniecal filters selacted by the BANIWIDIH switch. The output from
selected filter is fad successively through the second, third, and fourth
IF amplifiers. The output of fourth IF amplifier is fed into detector.
Beat-fraquency oscillator (BFO) generates and feeds varizble-frequency
sirnals (452 to 458 KC) to detector, The detector demodulates the L455-KC
IF signal to recover the intelligence from the modulated signals. The AF
output from detector is fed to limiter to removes noise pulses that exceac
the ampli@ude of the modulation, The audio output from limiter is fed to
first AF amplifier, This stage amplifies the audio signal and then fed to
AF cathode follower. This stage feeds the audio signals to the local and

line 2udioc channels. Tha loeal audio channel consists of loeal AF amplifier,

This audio source is used for $00-chm headsets and loudspeakers.

Fige 13 —~— Radio receiver R-3904/URR,



Calibration Method

Signal Cenerztor

955 KC
VEQ input
R-3904 /URR Lss5 KC PAVALYZOR
RECEIVER = SB.12b
from 3rd Mixer

FF output

Signal Generstor {(———— Audio Oscillator

oy |

Fig, 14 — Calibration of the equiprents.

From the R-3904/URR r=dio receiver, the IF out put from 3D MIXER

stage is 455 KC, fed this IF siz;:nni to the SIGUAL THPUT coaxdal jack of the
PANALYZOR SB~12b, Because the CENTER FREQUENCY of the PAIIALYZOR S3-12b is

500 KC, tims, fed tke 955 KC freguency from STANDARD SIGNAL GENERATOR Type
1001-A to the VFO input coaxisl jack. The VFO 955 KC and IF 455 KC mixes in
the 1st MIXER stage of the PANALYZOR SB-12b to give a frequency 500 KC which
is the center frequency of the PANALYZOR SB-12b, Feed the output from the
£0O6A SIGE.JAL GENERATOR which the selected switch at CW and gemeraste the fre-
quaney F & to the UNBALANCED ANTEITA coaxial jack at the baek of the R-3904 /URR
radio rceeiver, Tune the roceiver to receive signal Fra and sect the BANDWIDTH

SELECTOR switch of the recciver to 16 KC,
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Set the front pancl controls of the PANALYZOR SB-12b 25 follows:

INPUT ATTERUATOR.evessessssnnsassdll switches up.

ILLUMINATION s asseeassnesessnssesolAs dosired,

CAL O3C TEVEL:.csessersonssssssensOFF,

AFG wnwniasnssnois PP PR ;1 )

5 KC MARKER “ivvvessunainsivossssDFF

AMPLITUDE SCALE sueesnnesceoneeso LIl

FOCUS savecssssnncssansasssnsssssFOr a sharp trace.

BRILLIANCE suvnsunsnnsnsnanssavessds desired,

SWEEP WIDTH SELECTOR s.avwnunesss VAR,

IF ATTEN seevceresnsansssninddi/ed DB,

VIDEO FILTER wceuvccscsensoyesssssOFF.

VPOS covsvsasesnsossnsvacdapasssoo that base line trace colncides with the
freguoney senle,

HPOS cicvavensnnsnssipsseisnvnarioanrroxinately center the buseline on
the CRTserc:n.

BALY, wvwmnmnnevssmsinguneniarienisdd iitsbads

CENTER FREQ v.uosbswiivonmsmsnshdinstods

SWEEP RATE senssensnsssasasnnssnsdidjusted in calibration.

IF BAYDWIDTH ssuveansensessanseanodidjusted in ealibration,

S"F-JEP WIDTE Fe b B A BB T EEEEE B R RS R tAdle?tE‘l iﬂ G*-.li‘.‘-:f‘“.tit}‘r'l.

Adjust tho switch GAIN of the PAVALYZOR SB-12b until the amplitude
of the ecarrier FD is full senle on the sercen of the CRT, then adjust CENTER

FREQ switch for the earrier waveform to disrlay on the center of the sereen.

The purpose in celibrating the equipments is to set the horizental

| 1353769
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scnle vhich is the serle of frequeney, for the PANALYZOR SB-12b when the
SWEEP WIDTH SELECTOR set to VAR the maximum sweep widths is 100 KC, thus the
scals swecp width factor on the frequency scale is 10 KC per division. For
measurement, modulating signal is 1 to 10 XC from 200CD OSCILLATOR, thus the
sweep width 1s 20 KC, For accur~te v2lue, the swoep width factor on the fre.

queney seale then must erlibrate for 2 KC per division,

At the MOD INPUT of the 60AA SIGNAL GENERATOR, feed the A-F sirnal
6 KC from the 200 CD OSCILLATOR and set the sclected switch of ths 608A
SIGILL GENETATOR to AC, adjust ATLITUDE switch of the 200CD OSCILLATOR until
the por cent modulation metlr of thée 606A SIGWAL GEVERATOR points -t ~pprox-
imately 95 - 100 per cent. Thy spectrum components of carrier freguency Fﬂ
and the two side bands F A4 6KC and F, - 6KC will disvlay on tho sercon of
the PAMALYZOR SB-12h, Adjust SWIEP WIDTH switch counter-cloclarise, and IF
BANDWIDTH switch too, until the two side bands on the serecn arc for from
center frequency FD at the thros divisions, didjust SWEIP RATE switch until
the seanning of the speetrum is proper. Then tune thoe 200CD OSCILLATOR to
1 KC, 2 KC, and so on until 10 KC in order to check that the sidc bands
spectrum are at half division, one division, and so on until five divisions

far from center frequeoncy Fﬂ, respoctively with the audio fragquency changes.

Note thet the SWEEP RATE is adjusted for the proper scanning that at
1 KC modulating frequency the sneetrum of the earrisr Fb and the sid: bands

shown sharply 2nd do not interferz with cach other.

How the PAMNALYZCR S5B-12b is calibrated and aporopriate for measure-

nents with a2 sweep width 2KC per division. For measuring, when the RF signal
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1s received by antemna and fed into the R-3904/URR receiver at UNBALANCED
ANTEIIA conxdal jack and tune the rescesiver at desired frequency, the spec-
trum components will be displayed on the screen of the PANALYZOR SP-12b at
sweep width 2 KC per division, and amplitude of the carrier is adjusted by

switeh GATV,

A1l the time of meazsuring, don't touch the SVEEP WIDTH, and IF
SAIDWIDTH switcnes, becouse it will chonge the susap width per division on
the frequency scrle. If the SWEIP NATE changes, it will enuse the IF BillD.

WIDTH to change too,

The othor eouipments thich are ussd in cooperation with PATALYZOR
8B-12b and the R-3904/URR ¥~#ia recsiver for the measurements are listed
in Chapter ITT, All of those eguipments are in genersl use, therefore, it

is unnecessary to desoribe  them im detnils.
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