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DESCRIPTION
INTRODUCTION

The great volume uf sales of Class D <27 MHz I Citizen's
Hand (CB) radio tran!IC;evers has created a great de­
mand for CB service. The CB42 CB Analyzer wmhines
all functiol18 necessary for alignment and U"ouble·shoot·
ing of HOY Class D tran~iver including the 40 ChaRMl
models.

Since all signals and measurements nceed FCC
specifications, Ihe te<:hnician using the CB42 ~Iln be aure
the final proof "fperformance figures are correcl when Ii

seTv;re job is complete.

To get maximum effective""" from your CB42, you
should lJecol1le thoroughly familiae with ita operation
and applications before putling the instrument to use.
Play the Familiarization Tap" supplied with the instru·
ment. Then read through the s~l>-by·s\ep instructions in
the Operations Sfflioll of this rnMua] as well as the Ap­
plicatio;>ns Section,

FEATURES

The CB42 CB Analyzer includeB all n~8SIlry functions
for CB alignment and troubleshooting, The CB42 out­
puts include a 40 channel RF tuner, adjustable IF
g.merator a",j audio generator. A sp""ial scope adapter
output allows any I MHz scope to he u~ for ~a..ier
troubleshooting. The CB42 also includ~"hij(h accuracy
auto-ranging digital frequency oounter with 7 digits
of readout. Spe<:ial CB tests include dil'(ital readout or
crystal activity, RF and audio power. and percent
modulation, Sencore's exclusive Percent Off Channcl
and simpl if>e<l EI A receiver ""nsitivity tests are included
to speed transceiver trouhleshooting.

SPECIFlCATIONS

RF_IF GENERATOR
RF GENEHATOR

METHOD: Crystal-controlled. digitally pro­
grammable phase-locked loop lPPLL),
CI:l AM: 40 standard FCC ClallS D cbannels, switch
5elected.
CRYSTAL ACCURACY: Setability .±- .0001%
~1 ppm) @ 25° C; temperature stability: Ippml

C; aging: 5 ppm/mo, 10 ppmfyear max.; warm_
up time: 45 minute. for TIlted accuracy.
MODULATION: Internal AM modulation atO, 30.
or 100'1> using internal Audio Generator. or exter­
nal input on rear panel. External input: 4 V pop re­
quired for 100% modulation.

IF GENERATOR
Five continuously variable bands, from
315KHz_12MHz.
MODULATION: Same sa RF Generator.

MONITORING
Either RF or IF {raquent"y may bo1 monitored with

4

internal frequency counter.
OUTPUT AITENUATOR

OUTPUT iMPEDANCE: 50 Ohms
RANGE: .luV-.1V (lOOK uV) in 6 continuously
,'ariable stePl!.
PROTECfION: Diode protected against acciden­
taltransmit.

AUDIO GENERATOR
FREQUENCY: 400, 1000 Hz, Or EIA SSB Two­
tone (500+2400 Hz)
ACCURACY: ±Hl%
OUTPUT: 0_4 V P_P, AC ooupled into 50 Ohms or
greater load. Usable into 8ohnt8.

FR~:QUENCYCOUNTER:
DlSPLAY: 1 digit, 7 segment. LED display __ auto
ranging. l.ED "KHz, MHz" indicators controlled
by auto range.
RANGE: 50Hz_50MHz (guaranteed), SSMHz
(typical)
CRYSTAL ACCURACY: Setability i .0001%
(1 ppm) @ 25° C; tempenotute stability: 1 ppm/
o C;aging: 5 ppmfmo, 10 ppm/year max.; Warm_
up time: 45 minutes {or rated accura<;y.
INPUT IMPEDANCE, 1 MCj!'ohm or 50 Otmu.
RESOLUTION: \0 Hz
SENSITIVITY 300 mW (SO Ohm inllUt. 25 Watts
PEP maxI. 25 mV (l Megohm input, SO Hz_30
MHzl.

CRYSTAL CHECK:
Ml::THOD: &rie.. resonanteircuit for fundamental
cl)'lItal frequent)'.
HANGE: \-20 MHz
ACCURACY: Same as FrequenW Counter

PERCE"''T OFF CHANNEL:
METHOD: Displays pert..."t f""IUenW deviation of
transmitter compared to CB RF TUNEH frequen_
cy
RANGE: 0-1.0000% transmitter error.
ACCUHACY: j:.OOO2% (2S·C), j:.002% (15°_35°
C,
DISPLAY: 6_digit 0.0001% Resolution, LED "'"
on- CHANNl::L" indi<:ator.

PERCI'NT MODULATiON
METHOD: Indicates lle"",nt ~ontinuous tone AM
modulation, positive or negative for sine wave
modulation. Compart'S peak audio to average RF
carrier.
HANGE: (Positive): 0-200%, (Negative): 0-9S%.
ACCURACY: ±5% o{ reading (30-100% I
DISPLAY: 3 1/2 digit 0.1% resolution. LED "%
Mod" indicator,

RF POWER WA'ITMETER
RANGE: 0-20 watts Peak Envelope Power (PEP),
20-30 MHz.
ACCURACY: .±. 5% of reading (2-20 WPEP).
INPUT IMPEDANCE: 50 Ohnu
DISPLAY: 3 \/2 digit. 0.01 Watt resolution. Lim
·'WATT'S" indicator.

I
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AUDIO POWER WATIMETER
METHOD: Peak..:ll!till:ting, RMS-reading power of
~ine wave acr... in«!rnalload_
RANGE: 0-19.99 Wattl RMS.
ACCURACY: ±6'J.
LOADS:

INTERNAL: 4,8, or 16 OhllV.l0 Wattl eon­
Linuou5, 20 Wattl for 30 ieCOod•.
EXTERNAL: Calibnlled for 8 Ohms.

DlSPLAY,3 tn digit, .01 Warts reaolution. LED
"WArt'S" inditlltor.

SCOPE ADAPTER OUTPUT
ME'niOO; Heterodynes RF signal to under IMH~
RF RANGE: 26.~27.9400 MH~
LOCAL OSCILLATOR: 26.925 MHz ApproJ:.
OUTPUT VOLTAGE: .5V at 1 WaLt RF.
OUTPUT FREQUENCY: 40 KHt-480 KHt
(class D channel, 1-40).
INPUT IMPEDANCE: 60 Ohm.

SIGNAL TO NOISE SENSITIVITY TEST
METHOD: Standard EIA 10 dB IS +N)lN tftt.
Audio P......er Wattmetft" Rnaitivity is increaaed
IOdB for Nolte Ref..,..,.......

GENERAL:
FUSE: IA Fut_blow, type 3AG
ELECTRICAL, All IOlid 1ItIl~ circuitry, irlCluding
CMOS LSI.
MECHANICAL: Vinyl·cllld ~leel with aluminum
trim. Carryinl hllndle. Lud ~torale romparunent
in Mtk of cue.
SIZE: II"" 14"" 11.. 1H....'D}.l28cmx J.5.5on"-,.
WEIGHT: 24 lb. (10.9 K,).
POWER: 1000-IJO VAC, 60/60 H~. 16 W; or 12
VOC, lA. 220 VAC modifkation available Bt
extn cost.

5

ACCESSORIES
Included, 390102 Dynamic Mike Tetter

390104 RF Cable Assembly (BNC/
PL259)

390105 Countn Probe (isolated/direct)
390106 Audio Lead Aa&embly (phone,

test clipa)
39GI09 Audio wd A5$Cmbly (phooef

min. phone)
390110 RF Probe Assembly (50 Ohm

Terminated)

OPTIONAL ACCESSORIES:

RfSZl5 Rf ~_1lroiIdI~nr-..;lI"

boIh 1110 C842 Rf·lf ...d SO.Qh", lold
jlclll, n UlKtl Ih. proptf Clbl. wilh I
Milcl1. Juu I iii"'" coftntetioft 101M CB
illU tNt it -.loIId ~t "lIplif~ C8 1*.
I"., III ~I al ......... -moily .... oil
o••aIii. autputI. . . • . $2!ill)

Available through Senoore dbtributon or Service
Parto Department, Seneore, Inc., 3200 Sencore Drive,
Siou" ~·alu.SD 57107.
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CONTROLS
1.

2.

3.

••

,.
,
7.

DIGITAL READOUT provide$ all output ~ad.
Inp ineluding RF Pow"", Audio Power, Pfttellt
Mooullltion, Modub.tor Oiatortion. Percent orr
Oulnnel, InlA!mallllld External Frequtncirs. In­
dudes LED indinto... of r&lll'e and tunetion.
DIGITAL READOUT SELECTOR Sel~ .11
functio", of DIGITAL READOUT.

• tAo RF·IF GEN monitonl inU!m.al frequ~ney olRf
TImER or IF GENERATOR.

• 28. EXT XTAL rMils fundamental frequency of
ayahl pluAed intoo front-~lWl ;I<:IL

• :?C. I MEG LOAD IUd. nu.mal frequency ap­
plied to I MEG INPln' jack on (ront ...oel.

• 20. SO.()HM LOAD readI utemal frtq\leney
,pp~ to 5O-OHM INPUT jack on tront panel.

• 2K"" orF CHAN read. pt'Kent of deviation fTom
t"CC Ipedfication$ of Ulnimitttr feedin, into
front-panel 5O-OHM INPVT' by eomparing incom.
inl frequency tQ CB RF TImER.

• 2F. '" POS MOD re.lb IImount o(poIIit;ve modula­
tion U • pt'l'centage by determinin, aver.gll RF
power, and comparing pea"" of modulation.

.2G. % NEG MOO reada amount of ne,ative
moduluion a6 II percentage by determininc
avenge RF power, and comparing ne,ltive
modulation Iwinp.

·2H. RF WATTS r.-d. P.-k Envelope Power
{PEPI of input at SO·OHM INPUT ,itock .t (ront
penel. Reid••verlse or PEP power with lime
~I.

.2.1. AUDIO WATTS rellds ludio output power of
recei"er Ipplied to SPEAKER SUB input ,itock on
front penel.

·2K. SIN CHECK pushbutton i~ AUDIO
WATTS functilKl by 10 dB, Ind remov. moduli.
lion (rom RF carrier provided by CD RF nJNER
for performit\l EIA stlndlrd IOdB IS ... N) N test.
SPEAKER SUB elimin.atell need o( ahop epe.ke..
<!urine routine tesQ. Provide stlndlrd impetl•.­
lo-dsol4. 8..nd 160HMS phaopt>on oIusilll ex­
tern.1 '9!ruer.
SPEAKER SUB INPIJr-eon,·~ioent (ront-""nel
jack for co~illfl ludio output 01 r«:eiver to
SPEAKER SUB for meuurin••udio OUlput
power.
HIGH SENSITIVITY FREQUENCY COUNrER
INPUT Ia.-ded with I Megohm (or me',"uin. fre..
quenc:ie8 to 50 MHz with I sensitivity of 2!0 mV.
.so OHM WADED INPllT for me.surinl frequency
output ot tr.uumitter plus aU other transmitter
OOlpul functioM.
CRYSTAl. CHECK SOCKET IUOWI .ny Iype
cry~tal to be inserw<t for a direct readout of crystal
frequency.
AUDIO SELECTOR SWITCH chOOIeI 400 or
1000 Hz or SSB two·tone (500 + 2400 Hz) for
modulation of intemll RF-IF generator or for
output I.hroulh front-panel,itock.

,

9. AUDIO OUTPUT controlf the .moont of audio
fiKn.a1 ....il.ble.1 fronl ""n.d AUDIO jack.

10. POWER SWITCH COntrol5 both AC po.-er.nd 12
'·011 inPUI f'O'I'I"e•.

II. SCOPE ADAPTER JACK ptO'·ides a 1 MHI m",,:,
OUlput fienal corretponditllllo ClItTieI'- flgllli.

12. GROmm conn«tion.
13. AUDIO OIJrPUT jIIck. Provides audio frOIll inter_

nal .udio ,ffle'tator. ControllN by AUDIO OUT.
PUT COfIltoi.

14. RF·IF OUTPUT jldl PtO¥idK finlle CJIbie OOtpul
from imern.1 RF·IF GENERATOR.

I!>. MICROVOLTS OUTPUT CONTROLS provide
adj~t.ble Rp·IF output from .1 uV to .1 V.

16. AUDIO MODULATION SWITCH prov;d.. 30 or
I ()Q'J, moduIRlHln from inlern.l g@n@ralor for RF.
IF Gt:NERATOIt. or nl@rn.1 modulation from
rea. panel connectilKl.

I j. IF TUNING CONTItOL ..1I"w~ adjuslment of any
of 5 IF bIlnds.

18. RF·1F GENEHATOR CONTROL.
• 18A. AM OUTPUT Il.ovide••wild.. selectable CD

channel outpul for $landard 40 ch.nn@1 frequen.
ci@s. Selected by CB TUNER.

• 18B. SSB OlTfPUT provides EIA f1and.rd USB
or 1.5B li~nll 1000 liz.. above or belo,.· fllndard
CB ch.nnel for Sinlle Sidebend recei"er alienmenl
.nd Iroubll!ihool;"I.

• 18C. IF GENERATOR ptO"idl!l!!o overlappit\llF
bands from 37!0 KHz Ihroogh 12 MHz- Tunable
,.·ith IF nJNING corormOL.

19. BAND SELECTOR SWiTCH dloo"" dlannel
1·23 or 24-40 on RF JUNER SWITCH.

20. 40 CHANNEL CD RFTUNER ~'Oftln.
datd C1aff D CB treql.lenciK.

21. LEAD STORAGE COMPARThlENT
22. AC LINE CORD
23. 12 VOLT OC INPUT
24. B+ FUSE
25. EXTERNAL AUDIO INPIJr for emmal modu­

Wion of RF·IF GENERATOR.
SUPPLIED CABLESfACCESSORIES
26. 390109 AUDIO CABLE for eonnecting fJll!.aker

output to SPEAKER SUB input (Min. PhlKlef
phone).

27. 300106 AUDIO CABLE for dirf:ct .udio con.
nection. (phono/teft dipt).

28. 39G102 DYNAMIC MIKE TESTER for injedinc
audio Into microphone.

29. 39Gl05 COUNTER INPUT CABLE provides a
direct or isolated input to the 1 Meg frequ@ncy
counter input.

80. 300104 RF CABLE for transceiver testin,
(BNC/PL259),

31. 39G110 TERMINAn:O RF CABLE providel
matching from 50 Ohm output of RF-IF GEN.
ERATOR for injeding into VlUiOUI circuitJ.
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OPERATION
INTRODUCTION

The instructions tOt yout CB42 are broken into two
parts. This seetinn describes geneml operations of
each of the tests available on the CB42. The following
Applications ~etion covers the basic theory of opera·
tions of a CB transceiver. followed by speciti,; te!lts
that the CB42 can perform. Each test in the Applica·
tions Section gives step·hy·.Lep instructions for the
setup and applications of varinu. tests I()commended

POWER COtN:CTIONS
The CB42 may be used either on the shop bench or in
the field for complete receiver and transmitter per·
formance testing at the radio's location. Two power
cables are provided Cor 105.130 VAC, 50/60 Hz
operation or +12 VDC operation.

1. For AC power operation, pull the ~C line cord
from the storage compartment in the back of
the CB42 and connect it to a source oC AC
power. IC desired, the storage compartment door
may be dosed by passing the cable through the
notch at either top corner of the door.

2. For 12 VDC operation, pull the light<!r plug and
cable from the storage compartment and con·
ned to an automotive cigarette light<!r socket
supplying 12 Volts negoli!N! ground.

NOTE: The CB42 will operate properly
only from a 12 Volt negatiue ground
syw~m. Internal protection circuit/; pre­
VCr\t damage if connected to a positive
ground system, bllt the C842 will be in.

FUSE REPlACEMENT
The 8+ fuse is located on the back panel. This fuse is in
the DC voltage section to protect the CB42 wilen it is
lIsed with either AC or DC input voltages. If the fuse
sllould need replacing, replace it only with a 1 Amp,
3AG Cast-blow type. Any other siw fuse may result in
serious damage to the CB42 and will void eitller tile

CABLE SWITCH ACCESSORY

The separate RF_IF OUTPUT jack and 50 OHM
INPUT jack offers the advantage oC proper 50 Ohm
termination for a receiver or transmitter while signals
are being injected from the H.F or [I" generator.

The acC<'SIlory RFS205 RF switch allows switching
the CB's antenna connector between the signal
output jack and the 50 Ohm load. In many cases, the
RFS20& will simplify performance testing when CBs
are being run through a test position (such as Quality

8

by the FCC and the Electronics Industries A$SOCia­
ti'm (EIAl.

Thc$C ""me 1e$ts are listed in the CB42 Speed Test
Setup Booklet iilso included with the CB42. Once
you ale flUlliliar with the specific tellts, the Test Stotup
Booklet should ¢ve the necessary information as to
test setup and interpretation.

operative.

3. Press the ON side oC the OFF-ON switch to ap"­
ply power to the CB42. The DIGITAL READ·
OUT will light when power is applied.

4. Allow the CB42 to operate at least 45 minutes
to allow the high accuracy crystal oscillators in
the RF generator and digital Crequency cOllnk'r
to stahilize.

NOTE: Many CB tranllCCivers are de­
signoo to operate with either a positive
or negative groundoo automotive elec·
trical system. Many of these units have a
rOO pos.itive lead and black negative Iud
rather than a polarity reversal switc:h. In
many cases, the negative lead i3 not con·
Dl~Cted to the cha.'j,m ground. For proper
ahielding, and tranamitter operation,
BOTH the negative supply lead and
chaw mould be connecWd to the neg..
tive supply terminal of the power supply
as well as to the common jack on the
CB42.

9O·day warranty or the 100% Made Right Lifetime
Guaran~.

The primary of the transformer has internal protection
agaiDllt a shorted ilecondary. and requires no additional
fu ....

Assurance tests).

The RFS205 provides a warning light which indicates
that the transmitter is being broadcast into the pro­
tion c;n,uits oC the fly·n' OUTPUT jack.

The RFS205 may be purchased Crom the Sencore
Factory Service Department, or any local Sencore
FLPD Distributor.
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TRANSCEIVER SET-UP

Refe!" to special note under "Po"'·er Connee·
tioM...

All signal input terminations and transmitter and
audio output loao:h, as specified by CB manu·
faclure<$, have been built into the CB42. No
additional modifiClltions ue required for 0pera­

tion into IheIe clllibl1lted loads.

I.

2.

Connect the l.laIUOeiver under le!it to the propl.'r
voltage 1OUI'C'e, as specified by the equipment
m&nufactu.rer. MOit mobile unitl requirf! a
power SOlUte capable of lupplying 13.8 VDC at
2A. EIA recommended tHta also sptcify testll
for varying the voltage .:t.15% from 13.8 VDC,
(11.5·15.9 VOC). The Senco", PS43 Porta·Pak
and UPS164 Universal Power Supply have been
especially designed to provide theae variable vol·
...~

The foilOW'inC ~ standard test conditio~ and
pel"fonnanoe limits as l'l.'C(m!J>('<lded by 1ol'ading
CB manu!aeturen. Set the tnuuoei~ control!5
to the pOiitions listed 10 perfmm initial ....t-up
for all basie tell"".

3.

VOLUME
TONE CONTROL
SQUELCH
NOISE LDUTER

(A."IL" ANB ...itch)
RF GAIN
MIC GAIN
PA SWITCH

213 of full rotation
""'~,
Mu:. unlQl>elch

ocr
Full Gain
Full Gain
In "CR" pOlition

ipecificationl establimed by

Frequency ltability of
tnnlmitter to be maintained.

~ 20% (11.0-16.6) Unit shall operate
Transmit Power
Sensitivity

POWER SUPPLY VARIATIONS

The ElA specifies that all receiver and tnlnsmitter
teJtl be performed with an input of 13.8 VOC (or 12
VIX: unita. The EIA code RS-382 further specifies
leIts to be perfm-med with a raiaed OJ" lowered supply
voltage to be SII", that the l"l'Oeiver ..-ill operate under
different voltqe alpply conditions. An e:sUl\ple of
Ndl variations ill found in a 12 Volt automotive elec­
trical system when the lUlit is operating just from the
battery (12 Volta nominal) and when the alternator
or genemtor circuib are providing mulmum eharging
voltage (14.16 VollJI).

The adjustable outpuUi ot the Seneo", UPS164
Universal Power Supply or PS43 Porta·Pak power
Sllpply allow the'll varioUi testI to be performed.

RF GENERATOR

The following are the
the EIA:

Varyinll.:t. 10'.l.:
(12.4·15.2 VDC):

± 15% 111.7.15.8)

Transmit Power
Audio Power
Sensitivity
Sq......

~2dB

~2dB

.:t. 2 dB
±2dB

±3dB
±3dB

The RP GENERATOR pr<Mdes a chotcJl! of a modu·
lated or unmodulated signal at the nandan! CB
channl:'l frequenciel (or AM troubleshooting, or lingle
sideband outpub. The SSB outpuUi are 1000 Hz
allove the standard AM chllnnel for USB operation, or
1000 Hz below the standard AM channel tor LSB
operations. The SSB sign.... provide a 1000 Hz beat
tone in a properly opl'n.ting SSB receiver.

To UIIe lJle RF GENERATOR:
1. Connect the CB42'1 RF·IF O1.JTPUT jack to the

IUltenna lnPllt of the CB receiver !Uin, the 1Up-­
plied RP cable.

2. Select the modulation level desired, 0,-. (CW)
using the EXT poiition of the AUDIO MODU·
LAnON switch with no external input, 30 or
100% from the internal audio generator. or an
external modulation llOurce through the I'f'al
panel jack (4V p. p. I~ modulation).

9

3. Select the proper inUrnal modulation frequency
if the internal audio ll'I!nel'll.tor is used. Uae 1000
Hz for standard testa.

NOTE: The ~tting of the AUIllO OlIT·
PlIT control does not effect the modula­
tion level of the RF generator.

4. Set the RP-IF GENERATOR Ieleetor switch to
the AM position (or OUlput on the uandan:! AM
dlannels. Set the switdl to USB (Upper SiM:­
band) or LSB (Lower Sideband) for SSB le!itiJ\i.

NOTE: When in either SSB po&ition,
the modu.Lation from the audio generator
is aut~ticaUy disconnected.

5. Rotate the CB RP TUNER to the desired CB
channel.
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Fig. 2-Con/rol«/up tor RF Ou/pur.

6. If it is desired to monitor the RF frequency,
tum the DIGITAL READOUT SELECTOR to
the RF·IF GEN position. The frequency will be
read on the DIGITAL READOUT.

7. Adjust the signal level into the transceiver with
the two MICROVOLTS OUTPUT controls. The
controls are direct reading when feeding a 50

IF GENERATOR

The IF GENERATOR provides a choice of a modu.
IAted or unmodulated signal at any frequency from
375 KHz to 12 MHz for injection into any single- Or
dual-<)Onversion IF stage.

The adjU$uble IF generator ill designed for trouble­
shooting any single- Or dual-<:onversion IF system.
Due to the wide tuning range of the IF generator
(375 KHz·12 MHz), the IF frequency may change
over a period ot several minutes. It is recommended
that the generator trequency be monitored U$ing the
RF-IF GENERATOR position of the DIGITAL
READOUT SELECTOR. A slight touch.up of the IF
TUNING control is all that is necessary to provide the
desired IF frequency.

The CB42 IF generator is designed tor trouble­
shooting defective IF stages and rough alignment of

10

Ohm load. Simply read the ~tting of the vernier
control, and multiply by the step attenuator
setting for the actual RF output in microvolts.

NOTE: The output attenuator is diode.
protected to prevent damage if the tram­
mitter is keyed into the RF-IF OUTPUT
jack.

these stages. Most manutacturers recommend that the
final IF alignment be made by injecting an RF signal
at the antenna input on Channel 11 through 13 and
tuning the IF stages (or J:le.st seI1llitivity. If an IF stage
is completely out of alignment, use the IF generator
to set the IF stage close to the desired IF trequency.
Then lIM! the high-aeeuracy CB RF TUNER signals
for final IF touch·up to c<lmpensate (or receiver local
oscillator or cel1lmic filter designs.

To use the IF GENERATOR:

1. Connect the supplied RF cable terminated in
test clips to the RF·!FOUTPUT jack. This cable
is terminated with a 50 Ohm load to prevent
standing waves in the output cable and contains
a series DC.blocking capacitor.
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Fl6. 3-Conlrolllelup {or IF Output.
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2. Select 1M modulation level desired: ~ (CW)
using the EXT po&ition of the AUDIO MODU.
LATION n'itch with no exlemll input, 30 or
l~ hom the inloernal audio /ll"Derator, or an
e:lternal modulation IOtIfl:!e ~p1ied through the
fftr-panel jack (4 V P - P - 100$ modulation).

5. Set the DIGITAL READOUT SELECTOR to
the RF_IF GEN position to read the end IF
frequency.

6. Adjust the IF 'IlJNING COIluoi until the DI·
GITAL READOUT indicatel the desired fre­
quency.

•

3. SeIfft the pr~ in~ modulation fr&quency
if the internal audio ~taif;~. Use 1000
Hz for ltandard testa.

NOTE: The Rltinl: of the AUDIO OUT·
PUT rontrol does DOt afreon theJllodula­
tion Iewl of tbe IF generat...

4. Seleer. the 1'reql1ency range of me aeoerator by
",ttin, the RF-IF GENERATOR ",lector .witch
to the position lhlIt includel the desired IF
frequency.

7. AdjUit the IignaJ level with the twO ~lICRO·
VOLTS OUTPUT ronuolL These COlltroU are
direcT. readinl _tltn feedinl mto. 50 Ohm lo-d.
Simply rad the ",Iting of the vernier control
and mu.ltiply by ttlt step attenuator setting for
the ac:l>.lallF OUtput in mic:rovotu.

NOTE: The output attenuator if diode­
proU<:ted to preftnt damage if the tranI­
mitler if; keyed into the RF-IF OUTPUT
;ack.

AUDIO OUTPUT

The AUDIO GENERATOR provides a choice at two
audio tones (400 or 1000 Hz) Or .. balanct.'<i two·tone
SSB output. The output level is adjustable independ·
ently of the modulation of the internal nF·IF
GENERATOR.

To use the AUDIO GENERATOR OUTPUT:
1. Plug either the audio cable (phono connector to

aDilator connectors) or the 390102 Dynamic
Mike Tester into the AUDIO OUTPUT ,.,ck on
the CB42 hont pinel.

11
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NOTE: When feeding the audio $i.gnal
diredly to the microphone input using
the audio tell lead, the level of audio
signal may overdrive the mic pre-amp.
IllIIerting a lOOK Ohm resistor in $enes
.nth the red tes~ lead will Uliually match
the output impedance of the generator
to the input impedance of the pre-arnp.

2. Sele<:t the audio frequency desired (400 Hz.
1000 Ht, or SSB two.tone) a~ the AUDIO
sele<:tor switch.

3. Connect the audio cable to the desired test point
or place the microphone on top of the rubber
cushion on the Dynamic Mike Tester.

FFEOUENCY COUNTER

The FREQUENCY COUNTER inputs of the CB42
allow external frequencies of up to 60 MHz to be
measured With the resulting frequency indicated on
the DIGITAL READOUT. The CQunter offer.; both a
50 Ohm loaded input or high-o;ensitivity 1 Meg input.

To use the 50 OHM LOADED EXTERNAL FRE­
QUENCY input:

12

OllllTllL IIEIlDDUT I_UT IIl1NllLI.........

4. Adjust the AUDIO OUTPUT control lor an
adequate audio level.

NOTE: When the SSB two-tone i5 used
for web tests as the alignment of the
balanced modulator of an SSB traru­
mittff, the audio should be fed dir'e<:tly
inlo the audio circuitry or the trail&­
ceiver rather than using the Dynamic
Mike Tester. The reason lor this is the
lh!quency response of mOllt CB micro.
phonl!$ Ulied with the Dynamic Mike
Tester will cause the cardll.lly balanced
leveb of the two audio signals to become
unbalanced which may indicatc symtoms
in the transmi~ter that are no~ actually
present.

1. Connect the output of the transmitter to be
tested to the 00 OHM EXTERNAL FRE.
QUENCY inpllt jack using the supplied RF
cable.

2. Seleo:t the EXTERNAL FREQ., 500HM LOAD
position on the D!GITAL READOUT SELEC·
TOR.
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Fig. S-COntrol Setup for 50 Ohm F'Nrquellcy Counler.

3. Key the transmitter and read the frequency
dire<:tly On the DIGITAL READOUT. If the
frequency is less than 100 KHz, the FRE·
QUENCY COUNTER will indicate KHz with
the decimal point properly positioned, and the

"KHz" L.E.D. lit. If the input f~quency is be·
tween 100 KHz and 50 MHz. th(' FREQUENCY
COUNTER will indicate MHz with the d('cimal
point properly positioned. and the "MHz"
L.E.D. lit.
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Fig. 6-(;o/llrol Selup (or 1 Meg Frequency Counter. fo
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To Woe the 1 MEG LOADED EXTERNAL FRE.
QUENCY input:
1. Connect the test point to be measured to the 1

MEG LOAD input using the ~pecial frequency
counter teat lead. Thi. lead has a ground connec·
tion (black alligator clip) and two input leacb.
The red lead provide. a direct conne.:tion to the
counter, and the yellow lcad is isolated with an
internal 33 pF capacitor to minimi~ circuit
loading.

PERCENT OFF CHANhEL TEST

"'lid lit..,

II

2. Select the EXTERNAL FREQ., 1 MEG LOAD
pOllitioo on the DIGITAL READOUT SEL.
LECTOR.

3. Read the test point frequency on the DIGITAL
READOUT. The MHz and KHz lights will dit.­
play the range !Seledeod by the automatic TlITlging
circuits of the FREQUENCY COUNTER, and
the de.:imal point will he positioned appr<;>­
prilltely.

nnn,.,u'"
uu.uu-..J

o 0 0 0 0, ..,"
D'G,r"'L RUIlOUT SELECTIlR

,~,.!.,.•
•

0:·

Illl.'n... ~ .n.DouT ,NpuT lIOo.....~.

,::11:'"

Fig. 7-Control Setup for %off Channel

The PERCENT OFF CHANNEL test will indicate the 7.
percentage of deviation of the CB tr'lInsmitter'l fre·
quency from the FCC specs on the DIGITAL
READOUT.

To perform the PERCENT OFF CHANNEL teat:

1. Connect the transceiver to the pro,"",r power
source aJl described in the PREPARING FOR
TEST Ilection.

2. Connect the antenna output of the transceiver
to the 50 OHM input of the CB42 using the sup­
plied RF cable.

3. Set the DIGITAL READOUT SELECTOR to
the % OFF CHAN position.

4. Set the RF·IF GENERATOR selector switeh
to the AM p06ition.

5. Select the same channel on the CB RF TUNER
and the transceiver Wlder ted. Key the trans­
mitter.

If a frequency error of more than .005% u indio
cated, the DIGITAL READOUT SELECTOR
may be moved to the 50 OHM EXTERNAL
FREQ. position to determine if the tmnsmitted
signal frequency is higher or lo..er than the pro­
per frequency.

NOTE: A reading of a transmitter fre·
quency 0.0043·.0057% off channel would
be considered questionable since the trans­
mitted frequency is at the very limit of the
FCC specs. The rnnge gi....,n also includel
the poslIibilily of the CB RF TUNER
operating slightly 0(( channel but still ..ith·
in its frequency limits. The IUspeded. bad
tnlll.'lmitter may be retested usin« the
EXTERNAL FREQUENCY function and
referring to the upper and lower limits
table fOWld in the TClIt Setup Booklet.

6. The DIGITAL READOUT will indicate the
amount of transmitter frequency error. The FCC
allows a maximum error of .005%.

14

8. Repeat the test on all transmitwr channell by
changing the transmitter's channel !Selector con­
trol at the wne time as the CB RF TUNER
switch.
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Pi8. 8-Cmltrol Selup (or Cryslal Check.

TM CRYSTAL CHECK function allows any crystal
witb a fundamental frequency of 1·20 MHz to be
inserV:'d into the front panel universal crystal socket
to check for crystal activity. Tbe crystal will be made
to resonate at its fundamental operating frequency.

To perfonn tbe external CRYSTAL CHECK:
1. Insert the crystal to be tested into the front·

panel lOcket marked CRYSTAL CHECK.

2. Seled the EXT XTAL position of the DIGITAL
READOUT SELECTOR.

3. Read the fundamental crystal frequency on the
OlGITAL READOUT. Defedive or inoperative
crystals will be indicated by an intermittent or a

RF WATTMETER
WARNING: The RF power output should
be checked before making any modulation
or frequency test.!! on a CB transmitUr. If
the last three digit.o of the digital readout
show a flashing "888", the transmitter ill
providing more than 20 Watta output. If
this overrange condition is present, imme·
diately stop testing until the power output
is reduced to prevent damage to the 50
Ohm load, and possible damage to the
tralWl1itter'a output stages.

15

zero frequency readout.

NOTE: Many crystals used in CD tnms­
eeiven are dffigned to operau on an
overtone, rather than their fundamental
frequency. For example, an O$CilIator
oPtrating at 27.000 MHz wiU~ a third
overtone crystal with a fundamental fre­
quency of 9.000 MHz. This fundamental
frequency is the one that the CB42 will
indicate. The exact operating frequency
of the crystal depends on the circuit it i6
part of. For an exact ~ading of a
crystal's operations, it should be mea·
.Uffld in..::iro:uit with the 1 Meg fre·
quency counter input.

The RF WATfMETER of the C842 is designed to
read tbe Peak·Envelope·Power (PEP) of tbe RF signal.
This allows the &al11e meter to read SSB PEP, or aver·
age AM carrier power.
To usetbe RF WATIMETER:
1. Connect tbe transceiver to tbe proper power

JOurce as dC6Cribed in the PREPARING FOR
TEST section.

2. Connect the antenna output of tbe tran~iver

to the 50 OHM input of the CB42 using tbe sup·
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plied RF cable.
3. Select the RF WAT'l'S function of the DIGITAL

RJ.;ADOUT SELECTOR.

4. For AM power, key the transmitter and read the
RF Watts output On the DIGITAL READOUT
with no modulation applied to the microphone.
The legal maximum reading is 4 Watts. With
modulation, the PEP reading meter will indicate
the carrier plus the sideband power of the signal.
The maximum legal power for a fully modulated
AM signal is 16 Watts PEP.

... ..._...,.....

.........._,-_.
..:::r.

-,
'M'·'rxt

d. Key the SSB transmitter with either the USB
or LSB function On the transmitter selected.

e. Gradually tum the AUDIO OUTPUT control
to ma:<imum. Most transmitters will be able
to provide at least 8 Watts PEP. The legal
mlUimum output power is 12 Wattl PEP.

Fig. lO-Colltrol Setup {or measuring SSB RF Fower.

NOTE: When mea!lurlng a\'erage AM
carrier power, shield the mike from mod·
u1ation sources llII modulat;on wiJI cause
an increase in the RF power reading.

For SSB power:

a. Plug the 39G102 Dynamic Mike Teiter into
the AUDIO OUTPUT jack.

5.

b. ScllX't the SSB TEST position on the audio
selector switch.

c. Place the CB mike over the cushion on the
DylWlmic Mike Tester. Press the mike against
the cushion to insure good acoustical coup.
ling.

16
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Fig. 9-Colltrol Setup {or measuring AM RF Power.
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plied RF cable.
3. Select the RF WAT'l'S function of the DIGITAL

RJ.;ADOUT SELECTOR.

4. For AM power, key the transmitter and read the
RF Watts output On the DIGITAL READOUT
with no modulation applied to the microphone.
The legal maximum reading is 4 Watts. With
modulation, the PEP reading meter will indicate
the carrier plus the sideband power of the signal.
The maximum legal power for a fully modulated
AM signal is 16 Watts PEP.
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d. Key the SSB transmitter with either the USB
or LSB function On the transmitter selected.

e. Gradually tum the AUDIO OUTPUT control
to ma:<imum. Most transmitters will be able
to provide at least 8 Watts PEP. The legal
mlUimum output power is 12 Wattl PEP.

Fig. lO-Colltrol Setup {or measuring SSB RF Fower.

NOTE: When mea!lurlng a\'erage AM
carrier power, shield the mike from mod·
u1ation sources llII modulat;on wiJI cause
an increase in the RF power reading.

For SSB power:

a. Plug the 39G102 Dynamic Mike Teiter into
the AUDIO OUTPUT jack.

5.

b. ScllX't the SSB TEST position on the audio
selector switch.

c. Place the CB mike over the cushion on the
DylWlmic Mike Tester. Press the mike against
the cushion to insure good acoustical coup.
ling.

16
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AUDIO WATTS AND SPEAKER SUB
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Fig. 12-{:o71trol Setup for meawring Audio Power.

The internal SPEAKER SUB providM a ma\.chE'd and
calibrated load for audio power measurements and
eliminates unwanted audio noise during routine test.­
ing. The SPEAKER SUB used in conjunction with
the AUDIO WATTS function of the DIGITAL
READOUT provides a convenient method of <teter.
mining r~iver outpu~ power and reoeiver sensitivity.

To use ~he AUDiO WATI'S and SPEAKER SUB:

1. Connect the speaker outpu~ to the SPBAKER
SUB input jack using one of thc supplied audio
cables. Sinoe most reoeivers have a miniature
phone jack for the external speaker output, one
of the audio cables is supplied with a miniature
phone plug. The other cable provides alligator
connectors for direct ronnection to a speaker or
internal connection.

2. Select a rated speaker load using the SPEAKER
SUB swi\.ch.
a. The internal 10 Watt load is used to provide

4, 8, or 16 Ohm tennination. When the

18

internal SPEAKER SUB is used, the AUDIO
WArt'S function reads the output power
directly.

b. If an external speaker or load if used, select
the SPEAKER position on the SPEAKER
SUlI swikh. In this position, the AUDIO
WArrs fundion will read directly if an 8
Ohm load is used. If a 4 Ohm load i. used. the
reading of the AUDIO WATIS function must
be doubled. If a 16 Ohm load is used. the
reading mus~ b/! halved for the ac~ual audio
power.

3. Set the DIGITAL READOUT SELECTOR to
the AUOiO WATIS position. The DIGITAL
READOUT will now read the audio output
power of the amplifier section in RMS Watts.

NOTE: For specific appliClltionr of lhe
A UDIO WATTS funclion, .ee the AppliCll­
tions Section.
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The SCOPE ADAPTER OU\PUt provides. convened
output of Ole modulation l'nvelope present u lhe 50
OHM input U I frequency under 1 MAl. ThisllloWi
Illy generll pufJ"* scope (with. bandwidth of 1\
Ieut 1 MAl) \0 be used for lIlalylis of the modu·
lI\ion envelope. Specific 'PPlications of this output
Il'II! lUted in the App!ieation.. Se<;t.ion.

To \I5Je the SCOPE ADAPTER:

1. Connect the 0KiI10lC0J)l' verticil input probe \0
tbe SCOPE ADAPTER outpu\ jack on the
CB42. Connect the sc:ooe D'OWld lNd \0 the
blac:l< binding po5t. Set the ICOpe verticaltmpll'
(ler to 1 Volt per division.

2. Connec\ the RF output of the CB Ndio to the
50 OHM LOAD input jlck of the CB42 using
the supplied RF able.

I'

3. Key the tflnsmitter. The scope displ.y will &how
!he c:Il'rier infonllltiQfl (.5 V p.p indiatel .bout
1 Witt RF).

". Modul.te tbe eIrrier of the uaumitt.er. The IIH
of the AUDIO OlrTPUT IIld the 390102
DynlllDk: Mike TesteT provides I c:onYeslient
method of modulatinl dle c:arrier. The scope
will now MOW the modulitillll. l'nwlope. Adj....t
the s<:ope for proper sync on this compolite
wlveform.

NOTE: The s<:ope adapter will pro¥ide In

output wilb. JiInaIlpplied 10 the 50 OHM
LOAD input;.ct.~n of the poIition
of Ute DIGITAL READOUT SELECTOR.

Set page. 43 fllro",11 46 of the f1pp/iCfJllon••eflon
flU lpfeiGI KOPf adflpter apph·CfJflon•.
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APPLICATIONS
TRANSCEIVER THEORY & TROUBLESHOOTING

INTRODUCTION
CB Transceiven differ greatJy (rom model to modeL
Some may use tubes, transiston, or Ie. while nthen
an! hybrids made up of more than onl! type of active
c:omponenk.

MOlt uanaeeiven. hOW_f, follow standard block
diapms. 8y tWdyini the block diagrams for various
typet; ot U'ansmitter and re<:riwr ll!Cti.oov, it ill easier
to int<!rpn!t the manur..ctu~·• .mem.lie diacrams.

The followin, block diagrams mver the mO$t COOl·
mon types of CB transceivert. ElIch diagram abo
eontains notel lU to the type of lroubleshooting tech.
nlqucs-signal injedion or sign.l tracing-that may be

AM TRANSWTTER

II5l!d with the CB42 CB Analyz.er.

The CB42 il equipped 10 inject IoignalJ into any stage­
from thl! .ntenna input 10 the speaker ot. receiver,
or (rom the microphQl1e to the antenNl output of I
transmitter. Whm tued tor signal tracilll, the m­
quency countet' becomes a valuable tool. A~
uacing aid ill • higb-.enJitl'lity ..olt meteor IUcft u the
Seneore DV,",38 \lied 1rith • RF probll! AIm as the
8ftIeore 3903.

The hlock diqrams OOVi!r AM U1mlmitten and
receivers, and then SSB transmitters and receivers.

--.

"- TVl Filter

t.......
RF Pa_,
Mod......lion

"0" dIInnel"......,use__PI"

FiB. 14-TypictJl AM trommitter.

An AM transmitter requirft two lignals to provide the
amplitude modulall!d output u..,t .. fed to the an­
tenna. The tint .. an Rio' lienal operatinlJ U tile CB
dlannel frequency. FCC RlIet require that this ligna!
must be supplied by .. crysW conlro~ otciIWor.
'The RF arner must be within .OO5'i1o of the IpeCified
channel frequency.

Thill RF signal is amplifled.od fed to ...\.8ie or set of
ltages that can be modulated. One common method
or providing thil modulation II to take.the output of

AM RECEIVER

The~ are two balic types of AM receiYl!'n in general
ute. Lowt't priced recei¥en 11M! .~ rollVltrsWn

'0

the audio amplifier and feed it to the oollecton of the
RF amplifier tr1lIlaiston. The bias on the coIJecton
now chan... in~ with the audio aignal wbile the
RF lignal is applied to the hue of the dri~r cnnsistor.
'The rPSLIlt is amplitude modulation of the RF carrier.

Filtering rtaees (TV! filten) _ ..:Ided .t the output
of the RF amplifier to eliminate lUly Iw'monic oon­
tent which would CllUIe interference in other com­
munications bands.

auperheuodyne receiven. In this receiver. the incom·
ing RF aiplal is mind with the AgnaI of • local oacil-
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IAtor to produce • lingle IF froquency. A lecond type
of receiver USN dllQl CO"""",,;.,,,. In thil receiver, the
incominll RF aigna.! iJ; converttd to one IF frequency,
and then mixed with II. seoDnd loeal oecillAtor to pr0­
duce II. tIeCOnd (lower) IF frequency.

While 455 KHx ia. common IF fftquency found in

both lingle· and dual..convel1lion receiwrl, there ue
many other IF frequencietl U8ed. In geneTa.i, the IF
frequency can be anyiliing [rom 4.55 KHz to 12
MHz od jWlt about IIJIY frequency in between.
For thill reason, the CB42 provides II. fully .c:tjultable
If generator providing 375 KHz-12 MH:z.

...­..,.

Cottom""

"AmIJIifief

'"'_ Clv.t.l1s

.....,.. I
AGe VolU91

._~
r-,I,-;';'''i.~r-'''''",

"'Amplilio,

t.: 'or,' ::Jr.=~,_,
/ I Osdlolor

Mouu,e F,elluencv
Or AF VOltllg.e

•

A typical llinde conversion receiver ia lhoWll in the
block diacr-m in Fig. 15. The incoming RF ligna.! ir;
amplified in the RF amplifier. Thia amplirlU UJually
COlUiau: 01 II. lingle tuned amplirlU atII.ge. The J'@Al1t­
ing II.lllplirted aignaI ir; fed to the miser ..where II.

local OKill&t.oF ligna! ia JIlftl!flt whoR frequency ir;
offaet from the incoming signaI'a frequency by II.Il

amount equal to !he IF ~uency.

Tbe local oociIlator may be operated a~ II. higher or
lower frequency than the incoming Iignal'l fre­
quency. The reawt is an outputlign.al containing both
the sum and diUerence frequency of the two inout
aiJllall. 'I'hia lignal i. fed into additional atq:es that
lIll! tUlled to the difference frequency or the IF
frequency.

The local oacillator il usually cryltal controlled
(llithough FCC Nlea do not require Cryltal controlled
receiver operation). The local oacillator may ulll a lin·
g1e cryltal for each channel (46 cryltala-23 for tranl­
mit and 23 for reoeive), frequency Iyntheail (requir.
ing fewer crystab, luch as 14 for both lranlmit tlnd
receive), or phue-locked loop operation (one crystal
for both tranr;mit and receive). These typl'll of olCiJ-

Iaton"";U be deacribed later.

n.e IF sipa.I iI then puled through ae\'enl1tar5 of
tuned amplification, Uld then fed to II. diode detector,
and finally to Ole audio amplifier.

A portion of tne IF &ijnaI ir; pasHd through the Ace
detector diode and con~rted to II. DC ",ference vol.­
tage. This AGe voltll.je ia fed to the RF and IF st.agel
to eontrol their gain 10 differmt lignal levell have
II.pproIimately the ume output)evft. Thill aame AGC
signal may be fed to a meter circuit ('OS" Meter) to
indicate relative liJllal Itrength. It lDII.y abo be used
to eontrol the &Quelch circuit.

The lQuelch circuit it an adjustll.b1.e aenlitivity con·
trol. It II aet to allow an audio output only if the
input lignal exoeeda a certain level. Thfo llQueleh cir.
cuit may be controlled by the AGe voltage (which II
proportional to the inpu~ signal) or the output of the
audio detector. A oertam level of input lignal caUlof)S
the $queleh circuit to pus the audio lignal, and a
lower level of ligna! Cll.UK'll the audio to be cut oU.
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DUAL- CONVERSION F

:--AGC

,.
Dot_or"Am,

7
"'" t;) r'"""='","""'d

Mille.

''''~'31.1 MHz Measure _ ypiCiI~
.._.L_~ Frequency 10.2 MHz

1st 2nd
~1lJ,tor Oscillator Inj&Ct 2n<llf F,equern:y

rInject

From
RF

Am,

a..nnel selector -----

Fig. 16-Dual-Conversion IF stage with un-<smplifi<U1 l,t fF frequency.

The operation or a dual-<:onvenion rereiwr is similar
to that of the IingJe-<:onversion receiver with the
exception of an additional mixer and local oscillator.
Most dual-convelllion receiven follow the block dia­
gram shown in Fig. 16 . In this type of receiver, there
is no amplification for the fint (high) IF frequency
other than that gain the mixer stage provides. In this
example, the lillit 1<;>C8./ oscillator operates at aoout
37.7 MHz, or 10.7 MH'l' above the incoming signal's
frequency. The exact frequency of the local oscillator
is selected by the channelleleclw switch.

The output of the first mixer is fed to a link circuit
made up of two twled transformers with the second­
ary winding of the first translonner CQnnecWd to the
primary of the second tran~fonner. This circuit is

tuned to 10.7 MHz. This eliminates the other fre.
quencies produ~d by the mixer.

The output of the second link tmnsfonner is fed to
the input of the second mixer, where a frequency of
approximately 10.2 MHz. is used to CQnvert the signal
to 41H. KHz. In this example, the se<:ond oscillator ia
ll1l1O cry~tal controlled and adjusted by the channel
selector switch. In many dual~onversion re.:eivers,
however, this second Oscillator operates on a fixed
frequency, with the channel selection being made by
varying the frequency of the first oscillator.

The output of the se.:ond mixer is amplified in several
tuned amplifier s~ and detected the same as in D.

$ingle~onversion receiver.

,.
o.too:lOr

J

AGC

Inject

"

Monitor Voltage

I

- Measure -~i~~~F"'llU"""V
'"O$cillIolOr

Inject
RF TYPICAL

1....~-;7.6MH'r'~":-,"
Mix....

Fig. 17-D=I.C<>nuer"lion IF Itage with IImplifUid 111 IF frequency.
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Fig. 17 Ilhowl a 'flIriation on the dual..convenlon
receiver j ....t eJ:plained. In thia receiver, an additional
Itage of amplification it present between the fint and

AUTOMATtC NOISE UtKTER

Moo recei~n contain lOme type of noile wppreuion
circuit.. The moo common type ill an Automatic
Noile Limiter (ANL). This Itage 1II\1&1ly COlUiIII of a
diode in leria with the detect«. The diode iI.lightly
forward bi..-I which alIo_ the audio IIignaI to puI

tbroueh durinC normal opentKln. II a noiae 'Pike iI

AUTOMATtC NC:MSE BI..ANKER

second minr Itages. Alia note that the fint IF
frequency ill 7.6 MH1, due to a differt'nt fint local
OlICillator frequency than used in the fmt enmple.

applied to the cathode of the diode, the 'Pike revene­
b'- the diode cauatna it to Jtop eonduction for the
time the noile 'Pike II p~t. 111ia eatlllell a mom­
entary interruption of the audio being fed to the
audio amplifier.

Iniecl RF and Noise
-,~

N"O'

1@.:::.}-J-n.:::.?J. " """.....

tL...-...J
O>ed< wid. ScoPt

,,,
0scl11a10f ""OodllalOf

~• AN~'AN'

tl.~:-=::' t IF t Do_Of

""" """PuIM$ I,om
NL204 Uoing J9Gl10 u'minl'lld ctbIe.

FfI. 18-Eztrlil circuitry UHd (or Automlltic Noix BlIlnlHr.

..."

•

•

Fill:. 18 aho..... a more effecti..e type of noi3e RlppreI­

aion ill proftded with an Automatic NoW. Blanker
(ANB). Rather than aampling the detected "llIio out­
put, the noise infotmlltion ill tabn from the output
of the Rf' amplifier OJ' the tint lD.i.zer. Thit -.ignaI if;
fed throuata a trpU&1oe IF I}'Stem tuned to fre­
quencin lela 1ban 300 H1.which noiIe pu1Iea UIUa1Iy
OOCIIpy (ignition noiae, AC paWl!'!' line noile, etc.l .

SINGLE SIDEBAND OPERATION

Many lBn_iven are equipped for Single Sideband
(SSB) operation. In thil mode of opention, the
carrier of the tlanomitted llignal is removed hup­
preMed) with only one or the lkIebanm beinS broad·
cut. sse lranl1tliuionl have two main Ildvantages.
Firlt, lince only one sideband il neeeaary for Iftn...
miNion, twice u many conversation. can be pre.ent
on the 40 CB channel. at one time. Half of the con·
venation. are on the upper sideband. (USB) and half

2S

'nIe output of thill amplirlcaUon ltage ill detected,
and red to. "NoiM Switch". Thil no_twitch may
be between any of the If' .tqeI or betwNn the If'
AageI: and detector. Any time there is an output at
the ANB detector, the noile switch ill turned off,
eliminatinc the noile apikK from beinI puaed to the
detoeetc.' cin:uit.

IIJ'e on the lower .ideband (LSB) of each channel.
Secondly, sse trammluionl are leu IIIlllCl!ptible to
interference.

In operation, the transmitter must produce the nec·
essary sideband, and remove mOllt of the camer .is·
nal. The receiver, on the oUler hand, mlllt re-insert
this missins carrier befort' beinS detected as a nonnal
AM .ignal.
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SSB TRANSMITTER

lIooIanc.
Control

--
"Input

Fill. 19-5impli(ied SSB buklllced moduwlor.

The heart of an SSB transmitter i. a "Balanced Modu.
lator". The balanced modulator is a bridge ci~uit

with an audio input and an RF input. A simplified
balanced modulator i$ sbown in Fig. 19 •The function
of the balanced modulatO!" is to produce both the
upper and lower sidebands when the audio modula.
ting signal and RF signal are inje<;wd at their ~spee·

tive inputs. The balance control is adjusted until the
RF carrier is completely canceled in the bridge.
Fig. 20 shows how the balanced modulator is used in
a typical SSB tranamitter. This example typifies mOllt
SSB transmitters which use a frequency lower than
the carrier frequency to operate the balanced modu.
lawr. This simplifies the design of the balanced mod·
ulawr since it operates at a lower frequency.

upper and lower sidebands p~sent. To seled the pro­
per sideband, the output of the balanced modulator
is fed to a filter that removes the unwanted .ideband.

At this point. we have an SSB signal with a sup.
pressed carrier of 7.8 MHt. This signal is applied to
the input of the transmit mixer which opera/.e$ the
Jame as a receiver mixer except we are raising the
frequency instead of lowering it. The output of this
mixer is the desired RF frequency.

The output of the transmit mixer is fed to several
stages of linear amplification, Bnd finally to a low·
pass filter to eliminate any harmonic content that has
boon created in the mixing processes. The output of
the filwr is fed to the anwnna for transmission.

The output of the balanced modulator has both the

t"Mcasu,e PEP F,.q.
Us. Scope Converte,

Mea.",e
F,equency J
RF Volt.ge .. ~

RF TVI
Amp Filte'

I

••
USB AM LSB

....

Inject
Audio
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sse RECEIVER

Injea 1.8MHzRF_ 1... Mt4<
-,~
RF VoIugr CMriw

Injoo(:l: IF F.--cy
Measure lrequmcy

Typial r. RF VoIu!l" 1
7.8 MHz It

,. ""

tnjtct

"" ",.,....

L

T_
l§

".....
"".........

Mao..... ..J
"......,

o 'F 100

Fil. 21-Simplified SSB ~cei~r.

,

Thl:'re are only minor differenoes be~ween the opera­
tion of an SSB receiver and a ltandard AM reeei~r.

Fint, the f~uency of the local oscillator Mlleeu the
upper or lower lideband. The block diagram in FIll".
21 shOWI a ~ypieal local oscillator arrangement. The
LSB oecillator will produce a diflerent frequeney of
7.8 MHz when combined with a lower lidtband
signal. Thil il done by miIing the incoming tlngle
sideband lilPlai with a frequency of about 19.2 MHz.
The USB c.eUlator wiU alao produce a 7.8 MHz IF
frequency when miud with an upper sideband lienal.
In this e.se, the injed.ed frequency is 34.8 MHz, 01"

7.8 MHs abaft the selected lideband frequency.

The IF Stagel pllU the lignal as an ssa signal. It it
necessary to re.insert the missing carrier f~ueney
before final detection. This i, done in a "Product
Mixer" which insertll the miMing 7.8 MHz carrier on
the SSB IF aignal. The rellUlt i, an audio output that
is the same lIS the original modulation information
present in the transmitter. In order for the carrier
mixer to operate properly. the ill5l!rted signal muat be
EXACTLY the arne frequency u the milling carrier.

The "clarifier control" allo'Q the frequency of the
7.8 MHz oscillator to be shifted a1ighUy. Thit com·
penata for. tn.nsmitc.er that may be alighUy off
frequency (but ltill within FCC spea).

FREQUENCY SYNTt£SlZER

•

I

Some trantcei....n require one cryH&I for eldl l.raJu..
mitter channel and one for each rt'*iv« en.nnel..
Thill me&ruI a .23 dianne! uamcei'ft!l" requin'l 46
CfYsWI. Plequency synthesizer stageI reduce the
number of CfYltaII to 1<4 or 1_ for aU 23 tranmlit
and reeeive -..,es.

A syntheli&er tauladvantage of heterodyning-'II'hidl
prodUDeli the sum and difference of two oeeillator
frequencies. By selecting the frequenciell of two oeeiJ·
laton properly. the required 46 frequencies can be
obtained willi fewer than 46 c:rystaill.

Mo,t synthet1un lIIe t'll'O oscillaton which are fed to
a mlIer Itage.The out.put of the mixer ill then tiltered
to produce the wm or difference frequency.

In other types of synthesizen, a llIird OICi1la~or il aim
used. Willi Utili leWp. the output of the fin~ ee~ of
oscillators produces an intermediate frequency whieh
ill then mixed with the third OlIcillator to produce the
final desired frequency.

CRYSTAL SYNTHESIZER SCHEME
Hon:: on frequendel m '" M!I% •

~,< ~. - ,~,_. ._. " • .. - .- --, '.- '.'- •.- u" 0.-• ".- ...- N."" ..'" ......• ".... ..,- ....... '.'" " ....• .- ..,- N ...... ..... ......
• n.'" "'- ".".. '.'" "....• ... ..,- ....... '-'II ".'"• ...- ...- ....- ,.". " ....• ".'" '.'- ....- '.... " ....
• ..- ...". ....... '.m ".'"• ".- ..,... ".n.. '.m "."." ,,- ...". ..,.- ,.m ......
" u._ ..,- ....... ,.", n ....

" ".'" ,.,,,, .. ,.... .. '" ........ " .... ·" ... ..,.... '.m ...U,
" n .... • "~to. 0 ... .. '" ,..,,,
0 ... '" ,,' ... ....... '-I" ...".
•• n .... ,."" ..- ,.". ........ ".... ...... ...".. ,. m ".'"
" n .... ,."" ...".. ,. '" ".!II
" ...... '.,," ....... '.m " .'"
" ...... '.lI" ....... '.m ".m
" ".'" •. lI" "."" I.'" ".,n
" ...... '.lI" n."" ,.", ".n'

Fig. 22-Q.ci/klcor "..qUllnc/e. or J4 eryfial tyn·
thuuer.
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Fig. 23 ohow~ a typical synthesizer setup using three
OilICiIlators. Two of the oscillators produ<:e the on·
channel frequency needed by the transmitter. The
$4IIlC bigh. frequency oscillator used with a dirrerent

low frequency oscillator produ<:es a frequency 455
KHz below the carrier frequency for uie as the
receiver's local oscillak>r.

•
.15(4) =
4·455 KHtl

."'"
•

~
Transmit

I Tran.... lt T.......it -,
I

, "'. +- Mi~.r, Ooc:illetor 27.005

t---'" , 132.1.5,
,, , Rectl ••, A_I.... 00'I C_

, Receive,
Ooc:illitor MiKe' ,

I , 26.1>496

f--" , 132.7·6, (Qllonnel,
,

I
,

"""I Otclilnor

I

5.695 0
5.715 0
1>.725 0
5.13f:i 0
6.1504 0
6.1704 0
6.1804 0
6.1904 0

32.700 0
32.760 0
32.110O 0
32.850 0
".960 Ot---'"
".960 O~

Fig. 23-o~iIlator setup fo. 14 crystal syntllesizer.

PHASE . LOCKED lOOP

In operation, a DC voltage is applied to the veo
which causes it to operate at a frequency dose to the
desired output frequency. The digital countdown cir­
cuitr. are set $() that the output of the countdown is
the same 3lI the frequency of the mllSt.er oscillator
when the veo '" exactly on frequency.

output r~quency is controlled by an input voltage.

In addition to the two oscillators, the PPLL consists
of $lOvernl digital countdown stages, and a phase com·
parator. The amount of countdown is controlled by
external programming lines connected to th<J channel
selector switch. The phase comparator.generates a
corre<:tion voltage oUlput if the phase of the two
input signals is not the same.

•

~-
.~.

,--
~Coo,........

Otci"'",

eo..."'....

lI.
v....1lI

Ret...... ~. I-f ,_.
00<;11"", , ~~ OJ,ide,

Some 23 channel transceivers and many 40 channel
transceivers use Programmable Phase.Locked Loop.
(PPLL) circuits to produce the necessary internal fre.
quencies. This system usually requires only one or
two crystals for transmit and receive frequencies

Fig. 24-Programmable Pha$l!"wched Loop block
dwgram.

A typical PPLL is shown in Fig.24 . It consists of a
crystal controlled master oscillator and a voltage con·
trolled oscillator (VeO). The veo is designed to
operate at the desi~ output frequeo<:y. Its elCact

It the two inputs to the phase comparator are out of
phase, an error in the veo frequency is indicated.
This phase error results in II correction voltage output
from the phase comparator which is applied to the
Yeo. This correction voltage causes the veo to shift
frequencica until veo is operoting at the desired fft!­
quency.
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AM RECEIVER TESTS
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DIGITAL READOUT 'NPUT "DNUI... .......

Fig. 25-<:<Mtrol St:tup tor m<!llwrilll Audio Output PoWf'r.

I

n.e audio ampliroeT of .. tralUCft\'et uaually pert'onM
two function.s. Fint, it driws the loudlpeaker durinB
~ operation. Se<'OI'ldly, the lIaITIe amplifier is
UliUaUy Il!led to drive the modulator d.BCe of the AM
uansmiuer. In orde!" for the tranlmitter to be fully
modullted, the .udio amplifier mUll be able Lo pr0­
vide an undistorted output of Z-4 W.lU (dependinl
on the modulator circuitry uRd). By testing the
udio output power in the receive mode or operation
of the transceiver, we can be lure that sufficient
power il available during the tmnamit mode.

To test for audio output power:
L Supply the proper power to the CB lranloCl'iver.
2. Connect the output of the RF-IF OUTPUT jack

to \be receiver', anU!nn1 jack lIIinl the supplied
KF cable.

3. Conne<:T. the audio output of the re<ltiftr to the
SPEAKER SUB input of the CB42111inl the 1Up­
plied audio cable. Set the SPEAKER SUB Poitch
to the proper Impedance to match Ihe output of
the reoPiver.

4. Set the CB CHANNEL TUNER t.o t.he owne
channelu the CB re<:elver.

~. Set the internal audio generator t.o 1000 Hz and
the AUDIO MODULATION switch to 30'%.

6. Set the receiver', volume control for lDiuimum
pin, and Mlueleh to minimum.

27

7. AdjUlt the MICROVOLTS Ol1l'PUT conU'OIa
f(X a rMding of 500 uV (1:100 IlI1d 5).

8. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS poIition.

9. ~i>d the output power on the DIGITAL
READOUT.

The EIA IlpecifieJi that the audio output power u the
point at which 15':\ clipping is present. To determine
this power point, connect an *iII0KCope aerou the
SPEAKER SUB connection and increase the volume
control until about 15% clipping u shown. Fig. 26
shows a sine wave with 15% clippinl.
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SOlELCH TEST
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F~. 27-Control &tup for tnt of ~r..lch Optrfltioll.

Proper ope..tion of the squelcb c:ireui~aUo.. the CB
IDel to elimin,te background noise by raising the .ell'
siUvity ..ting of the receiwr. The ErA 'ptJiif- that
the ~iYer shOll-ld_ unN\'elc:b TtIel.f with e ~ueletl
COI'Itrol let ~ ita :t~. jmRimUID M:jueJilied) poIi.
lion aomewhere between 30 and lOOO mic:roYoIt&Jlf
jneoming Illijiil:-M"'"olt manuf~i inlirilctioN In':

more ipedf"1C U to the point I.t wbich the ~ver
unsquelches iuelt. Por thU reason, the lpedtic manu­
facW.nr'. inlUUc:tions Ihould be c:onMled lor the
PropH tquelchaensitiYity.

To teat lor Iquekh opentton:

1. Supply the proper power to the CB reoeiYer.

2. Connect the output of the RF·IP OUTPUT jack
to the receiver'. antenna jack tiling the IUpplied
RF cable.

3. Conned the audio output of the receiver to the
SPEAKER SUB input of the CB42 uling the
IUpplied audio cable. Set Ule SPEAKER SUB
,witch to the proper impedance to ml.tch the
output of the receiver.

4. Set the CB CHANNEL TUNER to the &arne
channel II the CB re<Jeiver.

5. Set the intt>ma1 audio genel'l\tor to 1000 H~ and
the AUDIO MODULATOR lwitch to 3~.

28

6. Set the DIGITAL REAOOlfr SELECTOR to
the AUDIO WATTS position.

7. Set the receiver'1 volume COI'Itrol to muimum.....
8. Set the receiver', Iquelch control f..,.. liPt~

Iqueidt (ma&imum tqueleh).

9. lnc:reue the MICROVOLTS Otrn'UT OCNltrob
until the receiver just break, IQUI"kb. This will
be the point that the DIGITAL READOUT juat
begiru to ..ow I.n I.udio output.

10. Read the 1Dl000n~ of inpu~ &igna1 din!ctly from
the calibntioM on the MICROVOLTS OlfrPUT
controls.

EIA SENSITIVITY TEST

Receiver sen.ilivity ill defined by the EJA U the
.amo-,Ul~Of liK!!lil-th-m~r' 4'10 dB ..tio bet..~ U:lt
Signal Plul Noise + I aoathe NoISe _-eN). The
formull. for !erultivity ill: ---(5 + N)

tOdD: (N)
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..v SIGNAL

Pit. 28-Typioll ~~j~r .enailiuily CUrol" .nOWIn,
EIA definition of ten,itilJity.

II

III
""'0{ ''''~I tfiIC...USEOHf-I-f:., ,oco

'tjj1~~~~~~~~~~",~'~~~L1
.1 1 11'1 N"Vf 10

29-ReetlVf:r llelllitillit)' curve, with ..no....
cur~ increalN by 10 dB.

The graph in Fill:.29 show. what happena if the noiae
curve shown in Fig. 28 ia incre~ by 10 dB. The
lCl'aph show. that the point where the t...o lines CI'OIlI
is the same point that g&W! the .ensitivity figun! in
the pre<.'ed.ing grapb. This is esactly ..hat the CB42
doea. The nobe output is ir.u sed by 10 dB. 110 all
that is nee "ry is to find the point ...bere the S+N
and N ficure read the aame on the DIGITAL
READOtrr.

Tbe CB42 IIimpliliea the ElA WIlIitmty teat m two
ways. Wbea the SIN buewn II; .. tleed, the .eru:itiYity
of the AUDIO WA'I"l'S functiOfl is irw::z Ii by
to dB. Tb..iI eliminate the need of. Dedbel rftIdinl
meter. Tbe bIltt<xl a1Io MDl.oote- modulation from the
RF~ M) only the oeUe ftcure ill beiDa; If!llented.

...-mnTY 1QT .. aMccc0,-rrrrr

o

gol---l4--l+eu",,,
........ ~ ......-

A typiCll] sen~tivity curve iI shown in Fig.28 . As the
gnph .hows, the noiee figure (daahed line) increases
with the input Iign.al until tht1 AGe cifl::uit beli(in& to
reduce the receiver', pin, ,t which point it begina to
'-loft. The Signal Pl~ Nolle (S.NI curve builds
more quickly with anin~ input Jign&l. and abo
IeYeb off due 10 the limits of the ~"e!"'5 audio
detect« circuit. The EIA Sensitivity is the point
where these two lines~ 10 dB apart, or tJwo (S+N)
figure is to limn the rN) fWu~.
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To perform the ~ceiver sensitivity wit:

1. Supply the proper power to the CB re<:eiver.

2. Connect the output of the RF·IF OUTPUT jack
to the receiver's antenna jack using the supplied
RF cable.

3. Connect the audio output of the ~ceiver to the
SPEAKER SUB input of the CB42 using the
.upplied audio cable. Set the SPEAKER SUB
switch to the proper impedance to match the
output of the receiver.

4. Set the CB CHANNEL TUNER to the same
channel as the eB receiver.

5. Set the internal audio generator to 1000 Hz and
the AUDIO MODULATION switch to 30%.

6. Set the DIGITAL READOUT SELECfQR to
the AUDIO WATTS position.

7. Set the receiver'. volume control to maximum
gain, and squelch to minimum.

ADJACENT CHANNEL REJECTION

8. Set the MICROVOLTS OUTPUT controls for
1 uV output ·(x.1 and 10).

9. Read the audio output power on the DIGITAL
READOUT.

10. Depress the SIN CHECK pushbutton and read
the DIGITAL READOUT with the button de.
prea&ed.

11. If the reading ill higher with the button de·
prelSCd, the noise figure is greater than the signal
plus noise, so the signal must be inCretllled by
increasing the output of the MICROVOLTS
OUTPUT controls.
If the reading ill lower with the button de­
pressed, the signal figure is greater than the
noise, so the silP'llll must be reduced by decreas­
ing the output of the MICROVOLTS OUTPUT
controla.

The point where the same readout is obtained with
the button in or out is the 10 dB (S+N){N point. The
te<;>!iver sensitivity ill simply read from the two
MICROVOLTS OUTPUT controlll.

ell IIF TUNEA
~

''''".~ ~,,~n~,:.

:/0«: n,",-,:-nn., ". LIUL'L.UU
.' !J >•.. ' '- "• <' s_.....co__ Ct, •• , , ...., ••,.• • •. .. •'" . • 0
'''111111'''' .tm

AF_IF GENEAATOA AUDIO DIGITAL AEAGOUT SELECTOR

·'·:0:
. ~..,

}o:·...."..--- 0 0...
I n I

MICAOIIOLT OUTPUT SPEAKEA SUB

·::i::·
,

.::,~::
• ~ ~o

0 ,......~'"~=..u;:!~
••

ANALYZING DUTPUT SIGNALS MODEL DIGITAL AEADDUT INPUT SIGNALS

•• CII.2 ....."-•• •m

Fig. 31-ccmtrol Setup for lIdjllcent chllnnel re~Clion te,t.

Adjacent channel rejection indica~s the selectivity of
the receiver hy showing how much signal on an ad­
jacent channel ill required to interfere with a signal on
the selected channel.

30

To test for adjacent channel rejection:

1. Supply the proper power to the CB receiver.
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2. Connect the output of the RF _IF OUTPUT jack ,. Set the MICROVOLTS OUTPUT controls for an
to the receiver', antenna jack u,ing the supplied output of 1 uV (a.l and 10)
RF cable.

9. Set the receiver's volume control for a reading of
3. Conned the audio output of the receiver to the 1.00 On the DIGITAL READOUT.

SPEAKER SUB input of the CB42 using the
NOTE: If 1.00 cannot be obtained, }eavesupplied audio cable. Set the SPEAKER SUB
the volume control at maximum and U!Ieswitch to the proper impedance to match the
this reading as the reference for Step 11.output of the receiver.

4. Set the CB CHANNEL TUNER to the same 10. Switch the RF TUNER to the nezt adjacent

ch.annelll$ the CB receiver. channl'l above the one being tested.

NOTE: Only use Channels 2, 5, 6, 9, 1O, 11. lncreage the MICROVOLTS OUTPUT cont.rol
13, 14, 17, 18,21, or 27-40 for adjaeent for II. reading of 1.00 on the DIGITAL READ.
channel l'eJeet:lon tests Since other chan· OUT.
nels have mo.... than the normal 10 KHz 12. Using an electronic calculator, slide Nle, or thespacing between channels.,. Set the internal audio generator to 1000 Hz and

dB table found in the back of the CB42 Speed
Test Setup Booklet, calculate the dB ratio of

the AUDIO MODULATION switch to 30%, tho adjacent channel setting of the MICRO·
6. '« the DIGITAL READOUT SELECTOR to VOLTS OUTPUT control to the 1 uV reference.

the AUDIO WA'M'S pOllition. 13. Repeat steps 10.12 for the lower adlacent chan·
7. Set the reeeiwr's volume control to maximum nel. The adjacent channel ....jection is the dB

gain, and squelch to minimum, ratio of signab that ga~ the lo~st dB ratio.

AGe

•

••
.,

-.
I /' """

• J
•

RF INPUT (uVl
~.. • - .- It.'' -Fig. 32-1'ypical reeeiver AGe curoe.

~
o
o•

To teit the operation of the AGe circuit:

1. Supply the proper pown to the CD receiver.

2. Connect the output of the RF·IF OUTPUT jack
to the receiver's antenna jack using the supplied
RF cable.

.'r_he EtA specifif!l; that the AGe circuits should mllin.
tajn the output of a re<.:elvirwiUiln 3O"i!'B with a sig·
!laltnput range on-:\iY!.hrough50K uV. A typiCal
AGe reeei~r WIVe is shown In Fig. 32 . The AUDIO
WATTS function of the CB42 ~Il quickly show that
a receiver is within EIA specs with a test of the
dynamic range of the receiver.

8. Connect the audio output of the receiver to the
SPEAKER SUB input of the CB42 using the
supplied audio cable. Set the SPEAKER SUB
switch to the proper impedance to match the
output of the nldliver.

4. Set the CD CHANNEL TUNER to the same
channel as the CB receiver.

5. Set the internal audio generator to 1000 Hz and
the AUDtO MODULATION switch to 30%.

6, Set the MICROVOLT OUTPUT controls to pro<­
vide SOK uV of signal (xlOK and 6).

7. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATIS pocition.

8. Adjust the receiver volume control for a reading
of 2.00 Watts with squelch at minimum.

9. lWduce the output of the RF GENERATOR
using the MICROVOLTS OUTPUT controls
until the DIGITAL READOUT indicat.es 0.20
Watts.

10. Without changing the MICROVOLTS OUTPUT
controls, re-adjust the re<.:eiver's volume control
for a second reading of 2.00 (at this point you
have found the point at which the sensitivity
curve is at ·10 dB).

11. Repeat steps 9 and 10, which give. the .20 dB
point.
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AGe Il!.t.

thl! 30 dB range spl!cified by the EtA.
This is indicated by Ule RF le~l reach­
ing 1 uV before resetting the receiver
volume control three times. If the reo
cei~r has less than a 30 dB change from
50,000 uV to 1 uV input, it m~t.s the
EIA ~fication. for AGe operation.

D'G'TAL READOUT ,_uT S.GNUS..........ANUVZ,NG OUTPIIT 5'GNA.s

••
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·":0: __.._0 10

Mlcao,..,.l&fi~~T.u,,::1:7- ,:.:(j::
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Fig. 33-Control ..etup for

12. Repeat step 9 once more. At this point the out­
put is ·30 dB from the starting point.

A properly operating receiver should require less than
1 uV of input signal to reach the .30 dB point.

NOTE: Some fe<*ivel'll greatly exceed

RECEIVER GAIN

CR A' TUNER
~
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:!@i. nnn ,n n
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W

Fig. 34-Control .etup for I7Il!csurml reoolver gam.
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Tbe pin or a receiver is the ratio or the output poWfr
to the arnOW'lt or antenna input poWB. The u.e of the
C842'1 audio wattmeter limplirJell thia leSt. Iinct! the
output Iign&1 is I8d AI a po1fB nlthe!" than a "ol~.
This mean- that the output impedance and voItagft;
do not need to be calcubted for the pawer nltw. The
aecompan)'inC pa.ph shows the amount or receiver
pin in dB ming a 1.00 Watt output lIS a rere~ce.

To determine receiver cain'

1. Supply the proper power to the CB receIver.

8. Adjll!lt the MICQOVOLTS OUTPUT conuols
for a ~ading or 1.00 Walta on the DIGITAL
READOln'.

9. Read the teUinc of the MICROVOLTS OUTPUT
controll to determine the amount of input nec­
essary ror a 1.00 Walll readout.

10. n,e receiver pin iI the point on the graph indio
cated by the setting of the MICROVOLTS OUT·
PUT control•. EXAMPLE: A reading ot 1 uV
indicatea a pin of 137 dB.

s
s
~

._~..., .•
~ o.
•... uIII..

2.

3.

••
,.

• 6.

7.

Connect the output or the RF·IF OUTPl1I' jack
to the .-ivtr·. anu.nna jaclt Ulilli the IUpplied
RF a.bIe.

Conned. the audio output or the recei'i'l'r to the
SPEAKER SUB input of the CB42 uaina the
IUpplied audio a.ble. Set the SPEAKER SUB
lwitch to the proper impedance to match the
output or the receiver.

Set the CB CHANNEL TUNER to the &ame
channel AI the CB receiver.

Set the internal audio gl!Mrator to 1000 Hz and
the AUDIO MODULATION Iwitch to 1~

Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS poUtion.

Set the receiver'. volume conkol to .....imum
pin, and Iquelch to minimum.

•­•
"

-. 'I
."

i :L ,!.;­
~: --!----­
'-.:=;,=,,[,±

I~T""l~...t"l • I'vm;:: -
Fil. 35-C1«lrt for detumilli". dB of ~«i~rpill.

EIA IMPULSE NOISE LIMITER TEST
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The impulse noise limiter test detennines the effec.
tiveness of the Aut<Jmatic Noise Limiter (ANL) or
Automatic Noise Blanker (ANB) circuits in the
receiver. These circuits llhl designed 00 reduce inter­
ference from $IIch sources as automotive ignition sys­
tems and high power AC lines. The test requires the
use of the optional NL204 Noise Pulse Simulator.
The NL204 consists of a noise spike generator wllich
feeds a 1 Volt Peak.to.Peak signal into a 6 dB "T"
mixing pad. In operation, the output of the spike gen·
erator is mixed with the signal output of Ule CB42
and a signal· tn-noise test performed.
To test the operations of the ANL and ANB circuits:

1. Supply the proper power to the CB re<:eiver.

2. Connect the output of the C842'. RF.IF OUT.
PUT jack of the INPUT JACK of the NL204.

3. Connect the OUTPUT JACK of the NL204 to
the antenna input jack of the receiver.

4. Set the re<:eiver ANL switch on, and squelch to
minimum.

5. Set the CB RF TUNER to the same channel all

the receiver.

6. With the NL2Q4 turned off, perform the EIA
Sensitivity Test as described previously.

NOTE: Sinee the output of the CB42
is dropped 6 dB by the m..ixing circuit8
of the NL204, the reeeiwr should reo
quire twice as much output from the
CB42 for this test a.'I compared to the
standard sensitivity test.

7. Note the llCUing of the MICROVOLTS OUTPUT
CQntrols for the 10 dB (S+N)/N point.

8. Adjust the NL204 to the calibrated 1 V pop po­
sition, and repeat the EIA Sensitivity Test. More
output from the CB42 should be required to
reach the llCcond 10 dB point.

The F.1A specifies that the two points should be less
than 10 dB apart. Calculate the dB ratio o~he two
sillJlals using the formula d8"20 Log I, or

10 E2

refer to the table in Fig. 37 to determine if the two
microvolt readings are less than 10 dB apart. If the
ratio is more than 10 dB, improper operation of the
ANL or ANB circuits should be considered.
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Fig. 37.-<1Ulrt for determining aceeplllble ANL operotion.
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SPECIAL APPLICATIONS OF DYNAMIC MIKE TESTeR

In addition to using the Dynamic Mike Tester for in·
je<:ting ~ignals to the transmitter, it may also be used
lIS a substitute speaker for a rea!iver with a suspecU!od
bad speaker. Simply use the proper aodio adapter
(available from most electroniCll distributors) to con·

SSB RECEIVER TESTS

nect the standard RCA phono plug to whatever type
of connector is uaed for the outPut of the receiver for
extexnal speaker use. The Dynamic Mike Tester will
now function lIS the unit', speaker.

GENERAL SSB RECEIVER TEST/CLARIFIER ADJUSTMENT

0;:. "' TUNIII•

0002.00
&_NCO__ ot,u" <0 .~......

o••11'

"'-1. OINIRATOII AUDIO

•
'l~!.~O~

i~':·.",,~.
OUTIIUT

::Ij::
,,~

,lIlAKEII AUA
'" ";;':'i!:fp)""

ANaLYZING OUTPUT SIGNaLS ...OOIl
O;:A4a

•• •m
DlonAL IIIAoour INPur SIGNaLA,.. ,- ............... ,...

Fig. 3S-Control ut~p for general SSB receiuer test.

This test determines if the SSB receiver is operating
properly before being tested for complete specifica·
tions. Checking all channels will indicate any defec·
tive synthesizer cryGtals Or defective PPL program·
ming switch contacts.

The setting of the clarifier (voice lock) control is
ne<:essary before any other receivcr tests are made.
Once the clariner is set a$ indicated in this. general
test, it should be left at the final setting for all other
tests. If the clarifier is not mechanically centered at
the conclusion of the test, the manufacturer's instruc.
tions for centering should be consulted.

To test the general operation of the SSB receiver:

1. Supply the proper power to the SSB receiver.

2. Conne<:t the output of the CB42's RF ·IF OUT·

"

PUT jack to the antenna input of the receiver
using the supplied RF cable.

3. Connect the receiver's audio output to the
SPEAKER SUB Input jack using the supplied
audio cable. Set the SPEAKER SUB switch for
the same impedance as the output ot the
receiver.

1. Make an audio conneetion from the SPEAKER
SUB input to the 1 MEG COUNTER input. The
use of an audio "Y" adapter available through
most electronics parts distributors will assist in
making this connection.

S. Set the CB RF TUNER and the SSB receiver's
channel selector to the same channel with the
squelch control at minimum.

6. Set the RF.IF CONTROL switch and the SSB
receiver's function switch to LSB.
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8. Adj..t the receiver volume control to maximutIl.

9. Set Ule DlGlTAL READOUT SELECTOR t<:l
EXT FREQ {l Meg load) posit.ion.

10. AdjUit the receiver clarifier for • reading on the
DIGITAL REAOOln of 1.00 KH1..

U. Set the DIGITAL READOur SELECTOR to
the AUDIO WATTS poI$iton.

12. Read the audio output power OIl Ule DIGITAL

7. Set the MICROVOLTS OUTPUT controls to REAOOlJr.Aproprrlyope:ratingn'Cl.'iveuhoulfl.-
provide SOuV ofliCnal (ll lOud ~c' f;"'vide 2-4 WatU.

This test mlY be performed on nell or the chan~b

by rotating the channelll!lector swiI-Ch of the receiver
at Ule same time as the CB RF TUNER. It should not
be necessary to reset the clarifier control for each
channel. Changes in Ule output rrequeney of more
tluln t KHz indicatel an off·f~uency cryllal in the
receiver ioc:aI o.a.JlaUW. This test may also be made
on the USB f\1lletion by repeatinl Slol'p5 9-12. If Lhe
clarUlIl'r mllSt be shifted m<.>re than 15" for a 1 KHz
n'lldout, the alignmmt of the l'eQI!iver IboukI be
considered.

SSB RECEIVER SENSITIVITY
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Fil. 39-Control fefup for determining SSB receiver 3en,iti~iry.

The EIA definell receiver aensitivity u the point
""ben! Ule .~ phil n01Je (S+N) it 10 dB treaw"
than the noise (1'1) of the receiver. The formula for
WNitivity it (5+1'1)

10 dB; (1'1)

To ten fOl" ~oeiYer M!lUitivity:
1. Supply the proper po...er t<:l the SSB recei""r,
2, Connect the oUlput of the CB42's RF·IF OUT­

PUT jack to the antenna input of the receiver
ulinl the supplied RF cable.

3. Conned the receiver audio output t.o the
SPEAKER SUB input jack usinC the .upplied

audio cable. Set the SPEAKER SUB control for
the same impedance u the OIItput of the
reoeiver.

4. Set clarif'lIl'r by pedonninl Genem SSB Receiver
Telt.

5. Set the receiver'. function JWitch t<:l LSB.

6. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS poIition.

7. Set the MICROVOLTS OUTPUT controls to
provide 1 uV of lignal (,..1 and 10).

ManualsPlus.com

https://www.manualsplus.com/


8. Set the RF.IF CONTROL to AM.

9. Depr-eu the SIN CHECK button .00 note the
reading of the DIGITAL READOUT.

With the SIN CHECK button in the "out" poIi.
t.ion, let the RF·I,. CONTROL lwitcll to the
LSB poIiLiOll.lnd re.adjust the MICROVOLTS

sse ADJACENT snfBAND REJECTlON

".11111>'"

OUTPUT control for the Arne reading on the
DIGITAL READOUT ........ noted in Step 9.

Note tbe lIl!uing of the MICROVOLTS OUTPUT oon·
trols. TIl. lecting iI the 10 dB IS+N)~ Il!I'lIi.tivity
point. Tbl' test thould be l'l!'pl!ated on the USB.
The lideband living the /l16M,t readini is the rated
receiver IIeflIitirily.

nnn .nnuuu ,.uu
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·::·::0: 0) "0
II
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MICROVOLT OUTPUT
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SPI..ltlR RUR
'" <0
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......lTlING OUT~' SIGN"LS
••

MOOEL
CR.'- -m

!atGIT"L R."OOUT INPUT SlGN.tS---
F~ 4Q-Controlwtup for SSB.~r .ideband ~~dion t~t.

The .djacent sideband rejedion of. ~l'I!T indicRtei
110'" _u the receiver'l IF Itagea will reject. Ji&nAl on
the oideband oppo&ite the one desired. For uample:
U the receiver II let Cor USB on chan.....14, the r'iUre
indiClltn 110'" ",ell the receiveT will reject. LSB IipIAI
on channel 4.

To ta:~ f« lIdjacen~lidet.nd ft'je<:tion:

I. Supply the proper power to the CB receiver.

2. Connect the output oC the CB42', RF.IF OUT­
PUT jack to the antenna inpu~ of the receiver
Uling lhe ,upplied RF cable.

3, Connect the receiver audio output to the
SPEAKER SUB input jack Uling the lupplied
audio Clible. Silt the SPEAKER SUB control for
the ume impedllnce 81 the output of the
receiver.

37

4. Set darifier by perCorming Gft>eraJ SSB R_n-""
T"'.

5. Set the MICROVOLTS OUTPUT eontroll to the
receiVl!!"'1 rated 10 dB lelllithity point.

6. Set the DIGITAL READOUT SELEcroR to
the AUDIO WATTS po5ition.

7. Se~ the RF.JF CONTROL iWiteil to the LSB
po5ition.

8. Se~ the receiver'l volume control for a reading of
1.00 on !.he DIGITAL READOUT.

9. Set the receiver', function 5witch to USB,

10. Increase the setUn. ot the MICROVOLTS OUT.
PUT controb fot • ree.ding of 1.00 on tile
DIGITAL READOUT,
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Cakulate the dB ratio of the tlnal lleuing of die
MICROVOLTS OU'n'UT oontrub 10 the~.....r'.
..ted .ensitivity llainS the fonnuh dB-20 I _ ...!l.

.-..; Iv Ez .

SS8 RECEIVER AGe

".IIOt .....

A dB con.....nion cbart ;. in the back of the CB42
Speed Tnt Setup Booklet. Thr EIA JI"" lJMot the
minimum dB ratio iI 40 dBfOt. I~Y operatin(
recei"'i.
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Fil. 41--cottfrol.tup'~ SSB AGe telt.

Thil E~ !pe<:ifiea that the AGQ.circuitl in_ a receiver
&l!ouW maioialn lhfiiJ1lio oulput wlthln 16 dB with
I-.!ii!!!! _iw.uL.mnee of..::M:'(>OlfTI:-cfown.-,o thli:
receiYf'f" rated ten,itivity.

To test the opmItiona of the AGe circuits:

1. Supply the proper power to the eB receiver.

2. Connect the output of the CB42', RF·IF OUT­
PUT .pek to the U!.f<I.na input of the receiver
tWnl the supplied RF cable.

3. Connect the reoeiver'1 audio OUtlNt to the
SPEAKER SUB input jack Ulinl the supplied
audio cable. Set the SPEAKER SUB control for
the lallIe impedance as the output of the
receiver.

4. Set the CB RF TUNER and. the SSB reoeiver's
channel selector to the llUIle cbllllnel.

S8

5, Set claritier by pertorming General SSB ReceIver
Test.

6. Set the MICROVOLTS OUTPUT controls to
provide 50,000 uV ot fi&nal (J:10K snc! 5).

7, Set the DIGITAL REAOOUT SELECTOR to
the AUDIO WATTS poaition.

8. Set Ow: Rlo'.lF roNTROL _itch to the LSB
poaition.

9. Set the rece1v«', volume control for. ~D.I or
1.00 on the DIGITAL READOUT.

10. Decreaae the MICROVOLTS OUTPUT controlll
until the reading of the DIGITAL REAOOUT
dropt to 0.10. Reset the receiver'l volume con·
trol tor I reRding of 1.00 without dilturbing the
settinp of the MICROVOLTS OUTPUT con­
holll. At thU point, the output ill ·10 dB from
the 60,000 uV position,
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11. Continue to decrease the MICROVOLTS OUT.
PVT oontrols until the DiGITAL READOUT
indicates 0.25. This point is .16 dB from the
original reading at 50,000 uV.

SSB RECEIVER SQUELCH

If the receiver meets or eJ[ceeds the EIA specifica·
tions, the settings of the MICROVOLTS OUTPUT
controis should be leM than or equal 00 the sensitivity
point found with the SSB Receiver Sensitivity Telt.

C:. Rf TUNlR
T

~ " ..
~ ",.~~";;)

{oJ ,..,,.., .... :I,-,n
LJUL'L,UU

~': .. ,,~, ' S ..NCO.... Of.... , ••~...".

". . 0
'"111111>''' ,..'"

RF·lf GENERATOR AUDIO DIGITAL AEAOOUT SELECTOA

::,:':0: ·'0
,

0 ,:0:;..""
I II I

... ICAOYOLT DUTPUr SPEAKER SUI.~ ... . I.', """':i!j)::' ::-'~:: 0 ~:':'.!1:i!j).O

, "
ANALYZING OuT"uT SIGNALS MODEL DIGITAL READGUT I_UT SIGNALS.. CI4Z ..........

" •
ffJ

Fig. 42-Control fetup for SSB rquelcll test.

This tellt indicates the point at which the squelch
circuit opens when set to the mmmum squelched
pooition.

To test for squelch operation:

1. Supply the proper power to the CB receiven.

2. Connect the output of the CB42's RF·IF OUT.
PUT jack to the antenna input of the re«iver
using the supplied RF cable.

3. Connect the receiver's audio output to the
SPEAKER SUB input jack using the supplied
audio cable. Set the SPEAKER SUB control for
the same impedance as the output of the
re<:eiver.

4. Set the CB RF TUNER and the SSB receiver's
channel selector to the same channel.

Ii. Set clarifier by performing Gmeral ssa Receiver
Test.
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6. Set the receiver's squelch control to the mlm_
mum squelched (open) position,

7. Set the DiGITAL READOUT SELECTOR to
the AUDlO WATTS position.

8. Set the MICROVOLTS OUTPUT c:ontrola to
provide 50 uV of signal (x 10 and Ii).

9. Set the RF·IF CONTROL switch to the LSB
position.

10. Set the receiver's squelch oontrol for the mm­
mum squelch (tight) position.

11. Increase the settings of the MICROVOLTS
OUTPVT control. until the reading on the DlGI.
TAL READOUT reads more than zero.

Read the signal level from the MICROVOLTS OVT.
PUT conuoIs. This ill the amount of signal needed to
break squelch. The EIA states that thiJ; ohould not~
more than 600 uil.
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sse RECEIVER IMPULSE NOISE TEST

'" 11111""

IIF_If' aUOllAIlTOA IlUCIO

,... ,., .... ' .... n
uuu '.UU

MICIIO.\•••~L~Fi.1.UTPUT

'::i::' ,:~i::
'"

••

NL204

D'GITAl AEAODUT INPUT SIGNALS....." ...

FV. 43-<i<>/Ih'olllttup tOT SSB AGe trlt.

The EIA impulR nolle test indicatell how weU the
Automatic Noiae Limiter (ANL) snc! Automatk:
Nobe Blanker (ANB) canoel noise pu,," without
drutlcally c:banJing the recmer'llen5itiYity. The tell
is perfonned with the optional NL204 ElA NoUe
PuIte Simulator.

To perform the impulle DOlle test:

I. Supply the proper power to the CB receiver.

2. Conned. the output of the CB42's RF-I.F OlIT­
PlIT jack to the input of the NL204. Conned.
the output ot the NL204 to the antenna input
of the ~iver using the supplied RF cable.

3. Conned. the rece~r'a audio outp!.lt to the
SPEAKER SUB input jack using the supplied
audio able. Set the SPEAKER SUB contl"ol f~
the aame Impedance u the output of the
l:'llCeiver.

4. Set the CB RF TUNER and the SSB ~ceiver'l
channel selector to the aame channel with the
squelch control at minimum.

S. Set claritler by performing General SSB Receiver
Telt.

6. Set the MICROVOLTS OUTPlIT COlltroli to
provide 1 uV of aignal (I.l and 10).
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7. Set the DIGITAL READOl1r SELECTOR to.
the AUDIO WA1"I'S posit.ion.

8. Connect an OIcilJoacope in pcaIlel. with the
SPEAKER SUB connection. An audio "Y"
cable may be UMd for thi.I connection.

9. Set the RF.IF CONTROL _itch to the LSB
position.

10. With the NL204 tumed off and receMr ANL
and AND .tritcbs wmed off, perfOlDl the
SS8 TrCl'illrr IItnlitilJity tr.t described previously.

NOTE: '!be rece;voer'. -.itivity aboWd
Indicste sbout twice AI llW1y microwlt6
u a oonnal I.eIt dUll to the~ in the
6 dB miIiq: circuit6 of the NL204.

11. With the RF·IF CONTROL switcb in the LSB
j)OIition, adjuat the receivrr'. volume control for
a readout of 1.00 on the DIGITAL READOUT.

NOTE: If. 1.00 "",dout ClIDIlOt be 0b­
tained with the volume control at maI,
leave Ihe COlltrol at mu: and note the
"",dout st thil point. Then Ulle this
rlgW'l!" thr I"drnnce point.

No~ the peak-to-pellk value of the audio output
on the acope.
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12. Switch the RF_IF CONTROL to AM.

13. With the receiver', ANL and AI'IB ....it.eMt Ilill
turned off. tum on the NL204 and increue ita
output until the peak_to·peak Ievft of the noile
pu1lel dilplayed on the &COpe an! the lime u the
refueoot in Step 11.

14. Tum the receiver', ANL andJor ANB ,witches
on. Repeat the receiver &eni.itiYity test_

NOTE: The lIPount of 5igD:al needed to

AM & SSB TRANSMmER TESTS
The CB42 is equipped to perfOl'm aU tf1lJlsmitter leIta
recommended by IeIIdinll CB manufacturers. The
followinll il\ltructlolUl, plUi th05e testa dilC\lNed In
the Openotion lledion of this manual, lli..e ltep-by-
•tep lrutructionl ror performing these testa. If the
manufacturer'. in.tructions differ from these pro·
cedures. the manufacturer'. litenoture should be
followed.

AM TRANSMITTER FREQUENCY
The tranllllitter frequency may be monitored in
either of two wayJ-direct frequency readout, or u a

SS8 TRANSMITTER FREQUENCY

reIIcb the 10 dB IelUitivity point should
be greater than in Step 10.

15. U5Ul1l the formula dB-20 Let; ..!L Clllculate
10 E •

2
the dB ratio of the two input ..oltllp found in
Stepi 10 and H. A dB COI'Iversion ebart is found
in the bK); of the CB42 Speed Test Setup Boo);_
Ie•.

The EIA JPecif"K:i.UoIU Ute that this ratio mould be
equal to or 1ess than 3 dB notio bet1ll"~n the wMi­
tivity figure found in StepI 10 and 14.

WARNING:

FCC "-10101_ _ ...., .....lA..... Of -" •

...., .........._ "'"" _ "" I .liD" ........ 110 .......
by. lA _ Il1O 1_10..-'_ of,__ -... •
f ....· Of S-et-ao.. Coo,."...... R Ii ..Iqlhcw.. Uconoo.
ISM FCC l1oi... _ R......._ f'ot1 ".117.1

percent all channel. Both of theoe testa are described
in the general operatinll inltruction•.

j .. I j

::11.-0' bnn
CU.IO UU'

o 0 0 0 0
-,

-
I II I

OICiTaL lI.f.aOOUT alUCTOlII

.UDIC OUTPUl

o
.NaUIING OUll>UT IION.la-lr'*

Olonal IIlaOOUl I_Ul al0NaLa

,o':llr.'"

Fig. 44-contro/ ~tup for mellwrllll SSB trruwnittltf freqlM!ncy.
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Since, properly operating SSB tranimiUer hu no
output without modullltion, a modulation signal mUlt
be applied to IDeUu", the output trflqu.ency.

To mea.ure the output frequency:

1. Connect the antenna ouq>ut to the SO Ohm
1<*Ied input.

2. Conned. the aumo output of the CB42 to the
miaopbooe input usinc a dil'Kt connection
(uainc the -.lpplird audio cable) or by winl the
390102 Dynamic Mike Tener.

3. Set the tratumitter flmction 1Witdl. to the upper
sideband pcNition (USB).

4. Set. the CJl.42'. audio ~erator to 1000 H~.

5. Set the C842'. audio output le¥fl to provide

about 8 Watta PEP .. monitored by the RF
WA'ITS poaition or the DIGITAL READOUT
SELECTOR.

6. Move the DIGITAL REAOOIIT SELECTOR to
the "SO OHM load" Jl(l*ition of the EXTERNAL
FREQ. function.

The output frequency of act1 channel may DOW be
monitored. Remem'- that eadl. channel will rnd
1000 H~ ,bow the center ~uoency of the tran.
miuer (ance the sicnIJ heine meal\lre:l ilactually the
upper sideband which ill the IUppr d earrift fre­
quency plus the modulation frequency). This differ·
ence lDI.y IllIo be \l.ed to check the chanDeI fre­
quency by UAnI the P~t orf Channcl function.

SSB TRANSMITTER PERCENT OFF CHANNEL

0::1 llf rUNEIl
y

n"nn,:nwu....,u..Ju

o 0 0 0 0
•• ' Co

.,.11' lil:NfllUOIl IUDIO-
·JO: 0 0

ti

AUDIO OUrP\ll

OIGlrlL IEAlKMll SIlI:C10I
'o:'..i!"-

-:0:·

A'UllllPfli DV'_ur SIGNltS-
",,,,n

MOOILca.'. -m
DIGITAL Ilr'DOur IWVT SIGOtS-­_.....

FW· 45-C<>ntrolMtup {Of' dtt,rminifll SS8 tnl1l.mitter percent off ell/lnne!.

With the same cable connection used for the abo...
test:
1. Set the DIGITAL READOUT SELECTOR to

the PERCENT OFF CHANNEL PQlition.

2. Set the RF.IF GENERATOR control to the
USB pcNition. Thil dlifta the reference .igna!
iupplied to the % OFF CHANNEL circuits

42

by the generator 1000 H~ .hove the normal
carrier frequency.

3. RotlLtl': the transmltter'l channel !Il':lector knob
through each of the CB chllllnel. while lli!ttinll
the CB RF TUNER knob to the same channel
for each test.
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4, Rnd the pereentage of difference from the
DIGITAL DISPLAY.

NOTE: ,......11'1' SSB tn.....men. 1ll. HCI..if;""~ _.01
......... the outPUt frtqUtfM:Y of Ih. IrI..-.lin.. liIithtly.

'MIen chtckilOg 1ll. fint dlmlltl', trlmmltt8r 1lTOI', let Ihls
COIIlfoi for • mi...............illll 01 ..ror 01\ ItM DIGITAL
REAOOUT.

The tWlini: ranpl of the dorirll:r control should not
Cl.UIe the transmitted frequency to iO beyond the
.OOfl~ tolerance aUo"Ved by the FCC.

To test thio function:

SSB TRANSMITTER ClARIFtER CONTROL TEST

1. Set up the PERCENT OFF CHANNEL TEST
described in the previoua pangnph.

2. Rotate the clarifier Ihroug/\ ia tunina: n!npl.
The percent off clwmnel IndicaLion mould not read
over .OO5~ at any lIettinr of the clarifier control.

SCOPE ADAPTER APPLICATIONS

;I. 100.

The IICllPC adapt.el' oulpUt allows the modulation en·
velope of the tn_itt« OUlp.lt to bII! moa~ U$iq
any ~1>e...1 purpooe oec:ill0a00pe ..ith at 1_ a I MHz
band..idth. The inatruetiola for hookup for leneral
..a,·eform analysio ano included in the~I Opwa.
t..... oeetion. n.e roll"...." r...,. tt-- typieal modula.
tion envelol- AM Modulation Fia:. 46 Ibows an un­
modulated carrier. By applyinC modulation, tbe
modulation en"elope can bII! Iftn.

Fie. 47 mo... the definition of poIlitive and negative
modulation. POOIitive modulation ill the amount of
change from the unmodulilted curier level to the mn­
imum ""air.. Fia;. 47 shows a modulation envelope with
the original carrier level lhown as Vc. The peralnt
modulation;' simply the amount of change in the poIli·
tive direction /Vp) divided by the c.rrier voltage. This
ratio is then multiplied by 100.

Vp
~ Pos Modulation'-'V,.,'---- ;I. 100.

The n"ll.t;ve modul.tion ill celculated the ••me way ex·
rept the amount of voltage change in the neg~tive direc·
lion is u&ed. The formula for nq:ative modulation is:

V.
% Neg Modulation -~ri-­V,

43

F~ 47-AmplituQ~mQdlllattd S/6ML

The FCC epecii_ that both the pooitive and TIeI.tive
modulation bII! limited to 100% maximum. It is poIIible
to have over 100'1. pOOIitive modulation if we have e non·
5}'IIIetrical modulation ....veronn. Since thi5 wnuld in·
creal;(! our output PO"'" over 16 Watts PEP, !hi FCC
prohibits tm. type of modulation.

Negative modulation over 100%, ho...ever, is not JlOMi·
bie. Once the modulation envelope reachea 1000000, the
cu.ier is ~duced to u'o. Any further increue in
modulation It'Vel results in • "'lVefoml like that .hown
in Fia;. 48. The ....Illting dipping results in a di.torted
.ignal, and the gen&ration of Iuormonial of the 27 MH~
carrier. These harmonica "",ult in signal eplRtler aCrOM
leveral channels, or in llevere Ca1e8 into other tom·
municatiOTl!l b~nd!l.

The leope adapter allow. checks for negative over·
modulation peaks. Any amount of input eignal ehould
not .....ult in the dosing of the carrier and the l'eIIulting
dippitlll. TraTlllmittere are required to have pe.klimiting
citroi.. to pTt'Vent thi! type of overmodulation.
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Fig. 5()-Scope hookup for trape:zoidal display.

TRAPEZOIDAL MODULATION

MODULATION
SIGNAL

0
0 0

VERT. HORIZ.

'~ " ..
.;

"'''''ADAPTER

Fig. 51--Tropezoldal modulation envelope,

A'loeCf)nd method of modulation analysis is Ihe use of the
"trapezoidal method" of waveform analysis. The
hookup for this test is shown in Fig. 50 ,The horizontal
inpUI of an oocilloscol"" i!s connected to the modulation
line running to Ihe RF stage of the transmitter, The
scope adapwr OUlpul i~ run to the vertical input. A vec_
tor seOI"" such as the Sencol'\! PSZ9 or l'S163 can be used

no signal applied to the microphone, To te8t for this tondi­
lion. key the transmitter, and make sure that no audi... sig­
nal reachee the microphone. Shielding the microphone
from audi... signals may be n":l!AAary fnr this tellL If
modulation apl""al"ll on the wa,'eform (which would also
read as modulation using the modulation poo;ition of the
DIGITAL READOUT SELECTOR. residual carrier
noise is io,licat>«L

With tlO modulation signal applied 10 the input of the
tranamitter, the result should be the dean carrier signal
shown in Fig, 49 If the modulation sta~e8 contain
residual noise. the r\!!lull is modulatioo of the carrier. with

Fig. 48-Nef1.ltiue c/ippiTlf1. d~ to O(l('r-modulation.

Fig. 4~rrwr with no ,...,idUQI /loi6e.

NOTE, When determining positiVf! or negatiVf! modu.
Iation, the digilal readout of pen:ent modulation
prove. to be a more accurate method than !oope
interpretations_ The reason is the circuitry of the per­
cent modula.tion test determines the average earner
power to calculate positive and negatiVi! modulation.
Any distortion of the WlIVf!form will show ~ a differ.
ence in positive and negative modulation when a
!ymetrical wave is used to modu.late tbe transmitter.
Since the negative modulation detector ..ill not 'lhow
more than 100% modulation, however, the scope
adapter mouk! be used for chceking n..gativ.. over­
modulation.

RESDJAL CARRIER NOISE CHECK

44
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<

Fig. 62-Trape~oidal pattern Mowing lSilf11lS of pholle
8/1;[1.

for t~ oonne<:tiOM. When a signal ill applied to the
transmitter, the wavefonn shown in Fig. 51 resu]lo,If a
ph."" /Shift like that ahown in Fig. S2 is evident, the
llCOpe'lS horizontal input is not connected to the modula.
tion line. Examine the trllt>llmitler schematic diagram to
make sure there are no inductors or capadtol'l'l between
the modulation line Bnd scope connection that may
cause such a pha"".shifL

If the transmitter output ill unmodulated. a vertical line
should be Prelent on the scope. Applying modulation
forms the trapezoid. The formulas for determining
modulation using the trapezoidal method of waveform
analysis BTC the same as for ~lBndard modulation. The
amplitude of the unmodulated csrrier \the vertical line
just mention~1 is used as the reference, The muimUffi
and minimum poinu of the trapezoid are then used for
determining po>;itive and negati"e modulation.

Fig. 53-Trope2o!dal paltem lShowlng e/ight amOunl
of non·linear modulotion.
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Fig. 53 shows a non-symetrical signal due to a nOn­
linear amplification stage in the modulation circuits of
an AM transmitter. The curvature of the top and bottom
portions of the trapuoid are due to the non-linear
amplifICation. An eXlreme caaoe of non_linear amplifica_

Fig. 54-Tropll20!dcr/ perttem lShowing Ullere COile of
non-linear modultllion.

tion is shown in Fig. 54 . The Bext wavefornt5 in Fig.
1)5 shOw the three signals used to produce the
waveform in t'ig. 54 . Fig. A shoW'S the modulation sig­
nal being applied to the ""llactors of the RF transistor'll.
Fig. B shows the resulting RF output. The audio input
signlll is shown in Fig. C.

Fig. 5S-SigruJl8 uiled to produce waueform in Fig_
ul'e 54.

If the transmitter is showing signs of negative over_
modulation. too wavefonn shown in Fig. 56 reoulto.
The "tail" at the left of the waveform is a result of the
clipped porti"n of the modulation envelope.
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FW. 56- T'r'Gpnoidol wa~form Mowing n~flJlj~

modulation clipI'm,.

SSB APPLICATIONS

The balan~ modulator of In SSB tranllrnilter .hould
eliminate mOllt of the carrier freque""Y IUowinS only
one of the ~idebands to be hroadcast. The lM:0l'e adlpter
omput will ~how the pretlellU of a c.rrier in one of two
ways.

FiS. 5lI .how. what happena when the balanced
modulator i. milllldjueted lli&htly to allow IIOme of the
carrier to JIIlIII through. The .....veform beroTIlell modu·
lated.

Fig. 58-Poorly tldj~tN bil/anc<M modulator in·
~ae. AM modulation from SSB tran.
mitter.

In adjust;n, the luolanced modulator, simply set the bal·
snced modulator for the leut amount of modulation on
the sinlle lone output ,igna1.

ssa otE·TONE METHOD
ssa TWO·TONE METHOD

Fig. 60-Pooriy tldjuat·
ed lxI/an«d modulator
durort. cro,,·o~'tr.

Fig. 59-f'ro~riy ad·
j~ted balan«d modu·
lalor product. c~n.

~~r.

Using two b&la~d <<In.... the w.veform in Fig. fi9
should result. If there is artY carrier information in the
RF output, the waveform will not close al the baaeline.
but have the cerrier present at th_ poin!JI. To adjust the
balanced modulator using the two·tone input provided
by theCB42. ~imply adju.t the balanced modulator untH
the nulls of the ..ave/onn just c1tlo!le_

Fig. 51-Minimum AM modulation fewlt. from pro­
~r aettilll of ba/anc<ed modulator In SSB
tronamitter.

tr a linsle tone ill uaed to modulate the SSB lranllmitler.
lh~ n!8ult ~hould be a aingle frequency output. This out­
put shO\lld be offsel from the carrier frequency by the fre·
quency of the modulating aigna!. Fig. 5'1 show.' pro­
perly adjuated bIll.nced modulator output. Note that the
ainlle tone input produces a sinlle unmodulated carrier.

46
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MAINTENANCE AND SERVICE
INTRODUCTION
This Maintenance and SeTVice Section will help you
maintain the CB42 within the published spe<;if>catio;ms
l,Ind assure years of useful application.

This oectiQlI covers gener"l maintenance and complete
recalibration in5tnJctions. The IIChemal';c and part3 list
M well as board legends are included on separate a!>eetl;.
The schemBtiCl! use Senoore's "Cireuit Trace" color cod­
ing to aid in <:ireuit tracing if service ever becomes
rnM:e8Sllry.

Complete warranty information ill included in the Quali­
ty Al!Ilurllnce Tag attached to the CB42. The QA tag alll()
includes general warnings applying t<> your CB42 and in_

WARNING
The!le 5ervicing instructions are for <ae by
qll8lified personnel only. To avoid el"ctric
shock, do not perform any servicing other
than that contained in the operating in.
dructions unless you are qualified to do 10.

formation on fllctQry service. (fyou should find it r>ece.
IIry to return your CB42 for service, encJOlIe the QA tag
with the final tester·s!rigJUlture.

FUNCTIONAL DESCRIPTION AND BLOCK DIAGRAM

, ...,,,, 0 ,_. , .- w..
~''"~If

.-,. 0- "...._.
""._' • UD............_,

"""'"" 'IUIOTO,.

+ t'_w... 'e....._.
......... ••

" ._..~
"""'.........." ",..""...

.,-" .. -- _.,..
~, - .rr-·.... •' __0"....

'''. _.
"

......_. _.".. ._.,........ ...........
•• - ......"..,. ...._..,. -".-

.....~.:..._,- -- --• ,.."_.- .. ' ..'''' .."..."'" ,._. -'-, -
" ......0_.

• .".....". _. -- P,;:;............ " ... 0'1<0 a ""'" ., -.., """'"....-..".u..... -"._. ...............""',. _. -_.-_. _. -
.:-" I , , ,....... - r;'- - ~.

... .." ... """Q --" • ,..

'" """•-~

Fig. 61-Block diagrum of CB42.
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1l>'l.1l'l'U'IC)', 100V·.IV RI'.t JO MH.
.1'lo,UmV·IOVIX;
1'i,0-2VACRMSatlOOOHz.
.$OQ VRMS t I~ at 1000 HI.
3.00 WRF t5'J, .. 27 MHz.

-

The Block Diagrlm of the CB42 is .hown in Fig. 61
Elch 01 thoe M(1.ionI in the block dilgrlm is iIollted.
from the other ~ionlwithPO"'" IUpply filterin,.nd
electriall ahieldinc. This reullll ill very little interfem1Cl!

COMPlETE CIRClIT DESCRIPTION
The c:omplete circuit de8criptioa for the CB42, with
simplified circ:uild~ ill ....i1.bIe for 15.00 han-

ACCESS/OtSASSEMBLY

To pin~ 1O the interior of the C842 for !Min.
tenarooe Gr calibration, follow thill pro<.-..:!u,."

I, Rano"e AC Jl'O"er from the CB42 by dilconl\ElCtin,
it from thoe AC line.

2. Remove the lis 8CreWI in the bottom p.nel Ind
slide the panel toward. the ~r of the unit to
remove it.

J. Remove the two &o:rews on either side of the cue.

CALIBRATION PROCEDURE

The calibr.tion of the CB42 should he cllecked at regu­
I., intervallto make lu,e it is within original accuracy
"JI""iflCationa. It 1$ recommended that any unit requiring
n'Clllibflltion be returned to one ot the $encore Sal"
and 5erva OfflCell listed in the illlide back cover of the
minuli. If field calibration is d~ired, follow the ..epl!
listed below,

POWER SUPPL.V

I. MealUre ripple 00 10 volt output of POW" ItIpply
PC bo..d.. Should indicate I.... than 30 mY.

2. Meallllre ripple on 5 yolt output otJlO"'er ItIpply PC
board.. Should indiate 1_ than 30 mY.

J. Monitor DC yoltage of 10 '·olt OU\Jlllt of power 1tIp.
ply PC board., Set 10 Volt Adjust (RI04) for 10.00
V * 0.1 VDC.

SCOPE ADAPTER
I. Feed 26.9% MHz (CB channel I) into 50 ohm in.

"'''2. Connect KlIJIe 10 S<:ope Adapter output.
J. Set Scope Adapter Frequency Adjult {or zero-beat

on 1l'Op&.
4. Hndjult L701 for 40 KHz output 011 KOpl',

5. Switch Rr inllllt to 26.975 MHz (CB channel 2).
F'nqu.,ncy on IleO"" should ;n\:rease. If Channoel 2
(~u""CY is lower than t:hanllell frequency. repeat
~t'lp 4 tor .0 KHz signal on oppollite side of ,ero­

.."

..

between sectiona. Thill dellignI~ 11110 I\lOWS Iny

ciuuit troublellhootin,10 qukkly illollte I mllfundion
to I lIin,le circuit oo.rd by injectin,.iglUlb or monitor·
ing .iKn.11 U the front panel input/output jacb.

dlinc chaT):e from the Selloo", Field Encu-ring Dreplrt­
ment.. 3200 Scnoo,., Drive, Sious Falil, S.D. 57107.

and the two ac:rewl on the top of the cue. RelJll,7Ve
the atle b)'sliding it towarth the ~r of the unit..
As the caW! ill rell>O\'ed, feed the AC cord throu&h
the hole in the cue until the cue is dear of the
unit.

•. Complete._ is avail.ble for calibrating the
CB42 without further dilaMembly.

5. To rea_mble, .imply ,tweflle the stepll above.

EQUIPMENT REQUIREMENTS'

EQUIPMENT SPI::CIFICATIONS
F=lu<'fIC)' coun!<'r ,OlIO I~ (l ppm)

"F=lu<'fIC)' lIUnd.nl

RF Voluneto>.
IX; Volwp Sou,...
AC Voluneto>r
AC Sienal Sou,.,.
RI' "-Sou.....

i'i8. 62-Terl·poinla ond controls On bottom of
cho.,~

•
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Ff8. 63--Qrlionltioll point. of (uncr/oll; boord.

DVM

I. Switch DIGITAL READOUT SELECTOR to RF
WATI'S.

2. Connect frequency l:(Iunter to pin 8 of 1C5. Set
DVM Clock Cal (R923) for frequency of IlOOO H1,
± 20 H~

3. CQI'Ined neptive lead of e.r.l.emaJ ungrounded
adjlllltable IX: power supply lo DVM Refen'llce
(side of C904). and politive lead to DVM Input
(side or C904).

4. Monitonllll the adjustable IIUpply with a.I'l> DVM
8I,K"h as the Sencore DVM38. let the output to ap.
proxiIDlltely 1.4 VOC. Set DVM Cal IR9IS) for
Mme readi"l onm~_mew and Clk2~I
Re.dout (ignorini decimal).

S. Reeet otelT\.ll supply fOf about 2!> mV, Ind let
DVM Lin Ift9IS) lor ..me rudin, on mer1!'noe
meto.r and CB42 J:li&ital RtadouL

6. Repeat.... and 5 until both li:niUl ohhe DiliUI
ftlo.dout all'"' with the ntam.l! meter.

NOTE: All n...mb.... on
this board han I.

·"9OQ.. pnfi.... I.•.•
R923 is cho SI""
n R23.

""DV.
rClock

fl '8U R29 e4n, -0-
UMod

11"U Po...,

""'

.n... '"2400 H& .0'
i) 'D

'5O... 1000H.

600H. '[}'[) ...
_OOHz

iI
.n ." .. ,DDV. DV.

""' CO.

00 1"0....
CO.

AUDIO AND RF WATTS

1. Set tbe DIGITAL READOlM' SELECTOR to
the AUDIO WATT'S poIition.

2. Set SPEAKER LOAD lwitch t.o the SPEAKER
position.

3. Feed 8 VRMS int.o lhe SPEAKER SUB.i.ek.
AdjUit the Power Cal control (R902) for. rMd..
inl of 1.00 Wattl on the DIGITAL READOUT.

4. Feed 2.82 VRMS int.o the SPEAKER SU8j1ock.
AdjUlt Ponr Lin control (R906) for a readinc
of 1.00 Watta on the DIGlT....L READOUT.

5. Rf'~t SUOpl 3 and. until pown function ~dl
colTl!'Ctly at both ealibntio!l polnu.

6. Feed 2.82 VRMS inl.O the SPEAKER SUBjoIclr..
Prea SfN CHECK buUOn. DIGITAL READOUT
should raod 10.00 Watuli.r. Wath).

Feed 3.00 WaUl RF int.o the 500 Ohm input. Select
RF POWER on the DIGITAL RE ....DOUT SEL.
ECTOR.....djust RF power Cal (RlO(2) thfOUih trnall
hole in bottom of 50 Ohm Loed shield for a power
madinlOf 3.00 With.

PERCENT MODULATION 2. Set DIGITAL READOUT SELEX::TOR t.o POSI.
1. Feed .500VRMS 1 KHz wilba_l.414 VDCoUaet TlVE M<;mULATlON potiijon.

between the top and bottom feed-thfOUCh CIpI- ,. Adiu-t '-' MOD Cal (Rm) for 60% readOl.lL
ot.on on the 50 Ohm load Ihield. The t.op feed· •• Set DIGITAL READ01.JT SELECroR to NEGA-
throulh iI ·1.414 VDC and the bottom feed- TIVE MODULATION poUlton. R.adinl.hould be
through DVM reference. r.O'I. ± 2'1>.

RF·IF OUTPUT

L Connect RF voltmeter terminated in ~ Ohma to tion. and adjuat IF Level control (R21l) for lOOK
RY.IF OUTPUT. \IV on RF Voltmeter.

2. Set MICROVOLTS OUTPUT controll f/)l" lOOK ,. Repeat ltePl' 3 and'" unt.ilthe ...me readillll ia ob-
\IV OOlpYL tained in both poIIitiorw.

3. With HF·IF FUNCTION Switch Illt to AM. adjuat ,. Set too IF 1tJNING control for mulm\lm frequen-
27 Mlh control (R212\ for lOOK \IV on RF cy on the 6·12 MHz ~ition of the RIl_IF PUNC-
Voltmeter. TION IJWiteh.

•• Set RF·IF FUNCTION !witeh to 6·12 MHz poei- 7. Connect I 50 Ohm termilU.ted freq\lency oountar to

50
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the HF·IF OUTPUT. or set the DIGITAL
READOUT SELECTOR to the RF·IF GRN posi.
tion.

8. Set the IF High Ff«l. Adjust (LZOI) for a reading
of 12.1 MHz.

9. Set the IF TUNING control fully counter·c1ock·
w_.

10. Check each IF band for proper operation
throughout the tuning range or the IF TUNING
control.

RF·IF MODULATION

I. Connect AC Voltmeter to Audio Few·through
Capacitor on RF.IF shield.

2. Set AUDIO SELECTQR swit.eh 1-0 1000 Hz. and
MODULATION swit.eb 1-0 I ()()';f, .

3. Adjust 1000 Hz level controllR950\ for 1.414

AUDIO TWO-TONE
I. Connect one channel of a dual.tract' llCOpe to pin 7

and the other channel tQ pin B of lal09.

FREQUENCV COUNTER

I. Feed in a signal or known frequency with an sc·
curacy of .5 ppm or better tQ the I MEG FRE·
QUENCY COUNTER INPUT.

PERCENT OFF CHANNEL SENSITIVITY
I. Feed a CB transmItter~ to channel 23 into the 50

Ohm input.
2. Set the CB RF TIJNER to channel I, and the

DIGITAL Rl-;ADOUT SEi,ECTOR 1'0 THE %

CB RF TUNER PLL

Fi,. 64 -ca/ibrotion point, of RF_IF boord.

VRMS reading on AC Voltmeter.
4. Change AUDIO SELECTOR switch 1-0400 Hz, and

adjust 400 Hz Cal tK944) for U14 VRMS.
5. Change MODULATION SWITCH to 30%. Set

30% Modulation Cal (R9'l2\ for .424 VRMS.

2. Adjust the 500 Hz (R95B) and 2400aHz (R9641 con·
trois for equsl outputa.

2. Adjust Crystal Trimmer capacil-Or (Coo.) for a fre­
quency reading the sa.me as the reference frequen_
cy.

OFF CHANNEL position
3. Adjust the % Off Channel Sensitivity Control

CR671) until the DIGITAL READOUT giv"" a
""lid ",ading.

1

2.

Select the RF-IF GEN polIition of the DIGITAL
READOUT SELECTOR switch, and the AM posi_
tion of the RF_IF CONTROL switch.

If the frequency is changing mOre than .:t. 2
counts (20 Hz), adjust the veo Lock control
(LS01) until tbe YCO is stable. Check channels
140 to be sure the YCO locks on each channel
and readjust LSOl if necessary.

Set theCB RF TUNER to channell. Set the RF·IF
SELECTOR IIwit.eh to the USB po!!ition, and set
the USB trimmer (C212) for II reading Q( 26.966
MHz.

51

4. Set the RF·IF SELECTOR switch to the AM po!!i·
tion, and set the AM trimmer (C211) for a reading
of 26.965 MHz.

5. Set the RF_IF SELECTOR switch to the LSB po!!i·
lion, and set the LSB trimmer tC2(9) for a reading
of 26.964 MH•.
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CB Transceiver
Performance Verification Certificate
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,

SENCORE
SAFETY

REMINDERS
Every precaution has tx",n taken in the deSIgn of your Instrum.-.nt to
insur" that It is as safe as possible. However, .afe operation depends
on you, the operdtn•.

There is always a danl[er pWSf'tlt when lcslin~ electronic e1luipm.."t.
Unt'xpedctl hi~h volta!(t" ean IX' pwS('nl at unusual locations in
defect,v" equIpment. Bet'om" fam,I'a, with th ... equipment you're
working wit h . "'ld obsen'c th(' fullowing safNy pr"cau lion.<

1. Never "xct'cd ttl(' limits of this Instrumpnt as giv'm in the
spo'<;ificaliQtls "·ction. amlth" additional 'I",ei,,] waminllS in Ihis
manual.

2. A seven' shock hal.ard can ,<."Suit if till' ,·hassi. of th,· {'quipmcnt
heing .«>rviccd is tied to the "hot" "de of th .. ,'C line. ,\n
isolation \r""s(ormer should always he used with this <,quirm"n\.
Also. Ix' SUI'(' that th" top of t.he worklx'n,-h amI the noor undcr­
n('ath it ar" dr)' and mad" or "o,,-conduetiw material.

3. Remove the circuit power bdore makinj( conneelion. t.o hij(h
\'oltaj({' point;;. If t.his cannot b<" done. b'-' sUr<' to aVOId contact
with othc'r ..quipn",nt or mNal objects, Place one hand m your
pocket and stand on an msulal<'d floor mat to r"duc~' the
possibility of shock,

4, DischarjW filter capacitors IIdor" c'onn<'ctmg test I('uds to them.

5. Be sun' your <,quipmc-nt is in good <xder. Hrok('n or frayf'd test
leads can be ('xtr('nwly danj(er<Jus wld ean {'xpoS<' you to
dangerous volt<lg<,s

6, Remove the I"Sl Imds immeuiately after th" l<'sl has !:>E'en
completRd to ..'duce th" pOl'sibihty or shock.

7_Do not work alonl' wh,'n working On hazardous cireuilS Always
haw another person doSt' by in ,·a.e or un aecidl'nt. Rern ..mher,
even a minor shock can tJt> the call'{' of a mote serious uetld.,nt,
such as falling against the .,quipnwnt. or commg In contact with
high voltages.

WARNING: .'Illlintenance Bnd C.librlltlun inSlruction~lire ror
usc by.,qualified per~onnel only. To IIvoid electric shock, d"
not p<lrform any servicinl( uther than that "ontained in the
<>perotinl( instructions unle~s y"u are qualified to do so.
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AUTOMATIC CB ANALYZER

SCHEMATIC
AND PARTS LIST WITH

"SIGNAL TRACER" CODING

INDEX

P.C. BOARD NAME

Power S<Jpply .
RF·IF .
VCO-f'LL . ,
Fille,. . . .
Display . . . .
Counter Pr..mplill..
Scope Adapter and

Cry.tli Check .
Counter _
Function
5O.Qhm InjlUt .
Speaker Sub .

BOARD SHEET
DESIGNATION NUMBER

A. •
, . 2
, . 2
D. •
E . 3, .
G. •" ,, . 3, . .

•

SOARD lOCATIONS

SENCORE
TliE ALl_ER'CAN LINE OF HIGH DUALITY TEST EOUIPMENT •
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COUNTER BOARD (COMPONENT SIDE)
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COUNTER BOARD (FOIL SID£)

Sheet 1
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COUNTERrrIMEBASE BOARDH

SCHEMATIC
REt'ERENCE PART NO. m:SCRIPTION PRICE

VRG01 69029 IC, 78L05A, Regulator 1.50
ICG01, 603, 611 69023 IC, MC14553, 3 decade 9.75
IC602, 604, 605 69022 IC,74C48 Dec<xler/Oriver 4.75
IC606 69027 IC, 74LS1?5, Quad "0" Flip.Flop 2.50
IC607, 618 69025 IC, 25LSl60, Decade Counter 3.50
IC608 69026 IC, 74574, Dual "0" Flip-Flop 1.75
lC609 60034 IC, MC10ll4, Triple Line Receiver 1.50
IColO 69G7 IC, 4001 Quad 2 input NOR .75
IC612, 615, 616 69G8 IC, 4013, Dual "D" Flip-Flop 1.25
IC61S 6906 IC, 4040, 12·Stage ripple counter 3.50
ICG14 69G3 IC. 41)11, Quad 2 input NAND .75
IC617 69G33 Ie, 74S00, Quad 2 mput NAND 1.00
TKG01, 602, 613-17, 19A33 Transistor,2N3904 .25

619
TR603·08, 618, 612 19A34 Transistor,2N3906 .25
TR609,610 19A7·1 Transistor, 2N3563 .W
TR6ll,612 19A16-1 Transistor,2N5227 .50 •

CR601·620 5OCS·2 Diode,lN4148 .25
R61l 16C7·28 Pot, SOK, Vert P. C.Mt. .75

LGOI 46G72 Coil, 680 uH .50

Y601 47020 Crystal, 10 MHz 8.25

Componen~ n,ot listed are standard replacement parts and may be purchased locally. When ordering parts,
please specify Instrument model number, schematic reference, part number, and description. Please include
remittance (check or money order) with your order, otherwise invoice will be shipped C.O.D. Minimum billing
is $3,00. Prices and specifications in effect at date of printing and are subject to change without notice.

FORM 1368 Printed in USA
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RF-IF PC BO. ASSY BOAROB

SCHEMATIC
REFERENCE PART NO. DESCRIPTION PRICE

VR201,202 69029 IC, 78L05A Regulator 1.50
IC201·203 69031 IC, 74LS74, Dual "0",

Law Power Schottky 1.50
IC204 69026 IC. 74574 Dual"D" Schottky 1.75
IC205,211 69025 IC, 25LSl60.Decade Counter 3.50
IC206 69023 IC,14553 3 decade Counter 9.75
IC207 6908 IC, 4013, Dual "0" 1.25
IC208 6903 IC, 4011, Quad NAND .75
IC209 69024 IC, 4059, Programmable divider 12.00
IC210 69033 IC, 74800, Quad NAND Schottky 9.75
TR201,20/\ 19A19 Transistor, MPfl02 FET .75
TR203,205 19A7·l Transistor,2N3563 .50
l'R202, 204, 207 19A33 Transistor,2N3904 .25
R202 15C7·17 Pot, 1K, Vert PC Mtg. .75
R211 15C7-2 Pot, 10K, VerlPC Mtg. .75
R212 15C7.14 Pot, 5K, Vert PC M4l:. .75
L201 46A82 Coil, Tapped 1.25
L202 46072 Coil, 680 uH ..,
Y201 47G20 Crystal, 10 MHz 8.25

I'LL, VCO PC 80 ASSY BOARD C

VR301 69029 IC, 78LOSA, Regulator 1.50
TR801,802 19A7·l Transistor, 2N3563 .50
CROOI 5005-2 Diode,lN4148 .25
CR302 SOCn·5 Diode, MV1630 Varieap 3.75
L30r 46A84 Coil, Ph tum, 20 AWG .25
L302 46A73 Coil, 6Y, tum, 20 AWG .25
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FUNCTION PC BD ASSY BOARDJ

SCHEMATIC
REFERENCE PART NO. DESCRIPTION PRICE

1C901, 904, 908,
909 69013 IC, LM324 , Quad Op·Amp 3.25

IC902 69Gll IC, 4016, Quad Bilateral Switch 1.25
lC903 69G7 IC, 4001, Quad NOR .75
IC905 69G12 IC, 4007. Triple CMOS pair .75
IC906,907 69G8 IC, 4013, Dual "D" 1.26
TR90l, 902, 904 19M3 Transistor,2N3904 .25
TR903 19A29 TralUlistor, MJE180 1.50
CR901·908 5OC5·2 Diode,lN4H8 .25
R901,905 HC30.1205 Resistor, 120K, 2%, \.iw .75
R912 14C29.1206 Resistor, 1.2M, 1%, \.iw .75
R914 14C30.1205 Resistor, 120K, 2%, I'.!w .75
R915 HC30·6604 Resistor, 66K, 2%, 'hw .75
R922 HC29·2004 Resistor, 20K, 1%, 'hw .75
R927 14C29·1284 Resistor,12.8K,I%, 'hw .15
0928 14C30.5003A Resilltor, 5K, 2%, 'hw .15
R930 14C29·7203 Resistor, 7.2K,I%, 'hw .15
R931 14C29.£674 Resistor, 66.7K, 1%, 'Aw .15
R932,934 14C29·100OA Resistor, lOOK, 1%, '),w .15
R935,937 14C29·3164 Resistor, 31.6K,l%, 'hw .15
R936,938 14C29·1004A Resistor, 10K, 1%, 'hw .15
R902,944 15C7.13 Pot, Carbon, lOOK .15
R906 15C7·14 Pot, Carbon, 5K .15
R913 15C7·25 Pot, Carbon, 250K .15
R916 15C7·12 Pot, Carbon. 25K .15
R923,964 15C7·23 Pot, Carbon, 15K .15
R929 15C7.1O Pot, Carbon, 1.7K .15
R950,958 15C7.28 Pot, Carbon, SOK .15
R972 15C7·9 Pot, Carbon, 100 Ohm .15
SW901 25A240 Switch, Rotary, 6 ~., 9 pole 15.25
SW902 25A242 Switch, Rotary, 1 se<:., 4·pas. 3.00
SW903 25A237 Switch, Pushbutton, I r.ec.,

2 pole, 1.25
DISPLAY BOARD ASSY BOARD E

CR501·505 20014 LED indicator 1.00
0501·507 23060 7-segment com. cathode display 3.25
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PRICE

'.00
.25
.25

1.50
.50
.50
.50
.25

1.00
.75

DESCRlmON

IC, 741 OpAmp.
T~,2N3096

1'raNistor,2N3906
Tn.nsinor, TIP29A
Diode, lA, 400 PIV
Diode, SA redifier
Diode, lN69S
Diode,lN4148
Diode, 6.2 V Zener
Pol, oK Verl PC Mt.

PART NO.

'9G1
19A33
19A34
19A26
16GIO
16G14
5OC3·2
5OC5.2
&OC4~

15C7·14

ICI01
TR401
TRI02
TRI03
CRI01·I04
CRI05
CRI06
CRI07,108
CR109
RI04

POWER SUPPLY PC BD ASSY BOARD A

SCHE.\IATIC
REFER£,"iCE

XTAL CHECK ANOSCOPE ADAPTER BOAROG

1C101
TR701
TR702,704
TR703
TR705
CR701.704
L701
L702
L703
TI01,702

69G21
19A27
19A7·1
19A33
19.\19
SOC5-'
46070
46G6.
460'
46GBS

IC,31300pAmp
Tranl.istor,2N5457
Ttanaitlor. 2N3563
Tranl.irtor, 2N3904
Trlnaistor, .\IP~'102
Diode,lN4148
Coll,.62 uH·l.l uH
Coil, 4.7 uti
Coil, lOut!
Toroid Tn.nd()l'ml'!"

2.75
1.00
.50
.25

1.00
.25
.75

2.75
1.25
1.75

PREAMP BO ASSY BOARD F

TRBOI
TRB02
CR801·803
L801

19A54
19M·l
6OC5·2
46G72

Tramiistor,2N3906
Tranlisklr. 2N5163 (Factory Selected)
Diode,lN4148
Coil, 680 uH

.25

.75

.25

.50

RF·IF FILTER SO ASSY BOARD 0

lAOl,403
lA02, 416, 418
lA04, 406. 411
U05
lA07,409
U08
lA10, 412
lA13,415
L414
UI7

40083
46074
40079
'6G81
46078
.6G80
46G6.
46G75
46G77
46076

Coil,.33 uH
Coil, 1 uH
ColI, 15ut!
Coil, 56 uti
Coil, 8.2 uH
Coil. 27 ull
Coil, 4.7 uH
Coli, 2.2 uH
Coil, 6.8 uH
Coil, 3.9 uH

.50

.50

.50

.50

.50

.50
2.75

.50

.50

.50

SPEAKER SUB..
R'
R7
SW'

14C29-47-4
14C29-6674
14C29·9414
258243

Reliltor, 47K, 1%, 'hw
Relistor, 66.7K, 1%, 'hw
Relistor, 94.1K, 1%, l,l,w
Switch, Rotary, 4 poll. 1..ec.

75
.75
.75
.75

Sheet 4
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CHASSIS PARTS

SCHEMATIC
REFERENCE PART NO. DESCRIPTION PRICE

TRI 19A24 Transistor,2N3055 1.00
'WI 25B239X Switch, Rotary 24 position, preprogrammed

CB RFTuner 10.00
SW2 250238 Switch, o;1ide, SPOT, Tuner Band .50
SW3 25A241 Switch, Rotary, 3-sect, 8 pos.,

RF_IF Seleclor 9.00
'W, 25G245 Switch, Rocker, 2 PDT, Power 1.25
SW5 2&8243 Switch, Rotary, 2 !It!<;., 4 pos.,

Sptlaker Sub 4.50
SW6 25G64 Switch, Slide, 2P·3T, Modulation 1.00
SWUOl 25A244 Switch, Rotary, 6·aection, 6 pos,

Step Attenuator 15.50
R1201 15C143 Pot, Dual 50 Ohm, Vernier 7.50

Attenuator
Tl 28K70 Trandonner, Power 7.25
P1 26G212 Connector, Auto Lighter 1.50

108KI60 Front Panel Aasy
110K347 Case, Wrap
110K348 Case B<lttom
63K20 Window, Red Plastic, Diltital

Readout
63K21 Knob, 45 Channel indicator
390103 Socket, UniveI1lllI Cryslal
43892 PC Board, Counter(l'imebase
43B93 PC Boord, Function/DVM
43B94 PC Board, Crystal Check and

Seoptl Adapter
43B95 PC Board, RF·tF
43B96 PC Board, Display
43B97 PC Board, Power Supply
43B98 PC Board, 50 Ohm
43899 PC Board, Counter Preamp
438100 PC Board, PLL/VCO

50 OHM LOAD BOARD BOARD K

CR1001-6 5OC5-2 Diode,IN4148 .25
LI001,1002 46G69 Coil, 4.7 uH 2.75
Rl002 15C7-17 Pot,1 K .75

ACCESSORIES

390102 Dynamic Mike Tester 15.75
39GI05 RF Cable A8SY, Isolation Counter 6.75
39Gl04 RF Cable AS8Y, BNC/PL259 7.60
39Gl06 Audio Tcst lead. PhonolTeat dips •."'
39GI09 Audio Lead. PhonG/Min. Phone 3.75
39GlIO RF Probe, 50 Ohm terminated 12.75
N1204 Impulse NOb;e Limiter Accessory 25.00
Rl'S205 Radio Frequency Switch 25.00
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USING THE CB42 SPEED TeST seTUP BOOKLET

1

Thi~ boo~lel $llr ••~ ~, • ready trouble,hooting "mirKIer f"r CB
".n=ive, telting u,ing the eB41 Automatic C8 Arl.I.,••. It
i. recommended !hal lhe more complete in.t'"ction, lound in
the CB42 Oper.'ionl, Application" and Ser.ice M.nu.1 be mod
until you ar. famm., Wilh <"",II lest

The key CB42 u"a are grouped into five chon,"": Gene,.1
Tem. AM Receiver Tests, sse Receive, Te,u, AM T,.mm;tler
Te,IS, and $Sa Transmitter Te1l•.

Thi. bool<lel cootain"
Key symptom/tlSt 0<"" ehoeek which 1;'11 typical "~nscej••r
complainu and wtlioh ,,,,,cilie \e~" 10 ,,,a '0 10C.le. problem.

Recop of ten instruct;",,, for e.ch key CBd2 test.

Simplified Iron! panel d•• wing which ,howl the I••d conneC'
tion~.nd control >elUp for e.ch le<l. If. con!rol" required tor
111. 1<1t. <1 " m.,••d on 'no drow,ng If. control ,sno' neede<:l.
t~. l.to.l .s ~ot ....ow~. end ,t "'a, to. lelt ,~.~., p,,..t on ""th­
0_' ::t".-;-; .~.:os: ·...,It, ":~. ~·,w -<; """ -~: ,,,~ .., ,-

inpul 0' ouIPUI jack, the jack will have no .ttecl on the t... ··
....n if co"".ete<l to some other lest poinl

Typicol lest ,elul! 10 indicate wheth., the tranKei.." i, 01'<'".
tong normally_

Common t'.",eeiv., dd.cu to h.lp IOCOt. the ,pee;/ie tr.n,·
ce;..., block which i, cau,ing the woblem. 'MIere.e' PO.. ible.
lneW a'. li,te<l with th. mem common def""" first

Manual ••<>s. 'ef,rence rel.,ing 10 the weeifie ~9" in the
milllual with d.,.;led i"fo,mation al>out :.... te.' being per·
formed.

Allowable eh."...1 <:affie, f,.qu.nci., Ilotat"" in back of the
te'lSl fo, each of the 40 """<Ia,d Cia.. 0 CB channel, ,howing
both the allowable uppe' and low", "",,".

DB con..,sion etlan Ilocated ,n"de the b.ck co.eOl for COnver·
t,ng ..,, r.'ultl to dB '" ,hou! ,no need oj • slid. 'ulo <If
'C.'-:' c eolc'.'otc·

TABLE OF CONTENTS

•

ALLOWABLE CHANNEL CARRIER
FREQUENCIES .32" 33

USING THE d8CONVERSlON CHART. 34

611 CONVERSION CHART • .. I...ido 8Hk eo--

KEYS~OMITUTCIKm CHECK
GOIERAL TESTS

RF GENE RATOR
IF GENERATOR
AUDIO GENERATOR,
FREQUENCY COUNTER,
CRYSTAL CHECK. , •

AM RECEIYER TESTS
AUDIO OUTP\JT POWER .
SQUELCH.
EIA RECEIVER SENSITIVITY.
ADJACENT CHANNEL REJECTION.
AGe. . . ,
RECEIVER GAIN
AM IMPULSE NOISE TEST,

SS8 RECEIVER TESTS
GENERAL OPERATIONK:LARIFIER TESTS.
SSB SENSITIVITY, , .
ADJACENT SIOE8AND REJECTION
AGC.

••••••.,
•

.9
10

"""""
""""

SQUELCH
IMPULSE NOrSE TEST

AM TRANSMITTER TEsn
AM RF POWER,
AM TRANSMITIER FREOUENCY
AM PERCENT OFF CHANNEL_
AM MODULATION.

sse TRANSMITTER TESTS
SS8 TRANSMITIER FREQUENCY
SS8 PERCENT OFF CHANNEL
SS8 CLARIFIER CONTROL TEST
SS8 TRANSMITTER POWER
BALANCED MODULATOR

ONE·TONE METHOD.
TWO·TONE METHOD.

'""
""""
""",.
JO

"
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KEY SYMPTOMfTEST CROSS CHECK

The following list includes the most common transceiver
symptoms crosHelerenced to the key tests that will locate the
slJllcific defect. Each test. is funher cross referenced with
typical test '&suits for a good transceiver and specific tran,­
ceiver blocks to check if the unit fails to meet tna typical test
resuhs.

,

AM RECEIVER

Customer Complaim

Weak Audio
Poor Reception
Noisy Recaption
Dud Receiver

KIY Tash

Audio Power, Sensitivity, AGe, Audio
Audio Po_r, Sensitivity, AGe, Audio
Sensitivity, AdjKent Ql.annel Rejection, ANL
Genelal Receiver Test, Squelch, Audio

,

AM TRANSMITTER

Cun_ ComplIIint

Poor Range
Herd to Underlland
O>anne! Splaner

sse RECEIVER

Cunamer Complaint

VoiO! Garbled
One Sideband Dead
AM okay, SSB Dead

SSB TRANSMITTER

Custamer Compl.int

SSB Transmission Distorted
AM okay, SSB Dead

KIrY Tash

RF Po_r
Modulation, Modulator Distortion, Frequency
Modulation Oipping

Key Terti

Clarifier Setting, Local Oscillator Frequency
Local Oscillator
Product detector, Local O«:illator

Key Tests

Balanced Modulator, Oarifier, Sideband Filter
Balanced modulator, Transmit Local Oscillator
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RF GENERATOR

I. Tetmina. in :»GilD 50 Ohm T.rmi....'od
RF CIbllIIo. int.rnaI in;.roan.

2. SrI C8 RF TUNER on~1.

GENERAL TESTS

APPliCATIONS; T",.., Rf ....,.;..., "'P.
tulnl:itulint for tt...... it <*iIlator. 1.....1 If...-

IF GENERATOR

1. Tenn...... '" 3/ilGl10 50 Ohm T.rmil\lltlOd
RF_.

2. Adjust If tuftingl... IFl~.
J. """,,,lit II : 'le, on ;"1ei""1 countet.

A""UCATtONS: IF~ injtdion. IF ..,.,..
.I;go_At.

,
..

[lID

_.- .rn

nnucs""Uu.--' ... uu

."""~_.. _.-
o 0 0 0 0-. -
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AUDIO GENERATOR

1. Adjusl outPUllo< 1'<_ Ieftl.
2. ,,,ita Ihrougj'a :J:IG102 Owonamil: Mike TN"

or ...,... Int INdo.

.......UCATlOHS: T,,,,,,,,,,", mod"laIion. SSB
lHoI~ mod"lnor .li\lnnltnl••ud io lnje<:Iian.
~.k., tftl.

ComplKtinfo""'t....... hfH II·nor .........

,

coo .........•

g nnne"'nu .......uu
-~_.. _,-
0 0 0 0 0

,n CIID .... --............,... - _,.... ..uDOU' ......" ...

.O'~
•

0 0 ·O::.".~,, II ,
........ au ..... .....l. _

<0 <0 ~ ''''i'
uuo.U., OUf1lVT ....... -" -......_.- ..-,-,

T- - -CJ

FREQUENCY COUNTER IlIIIIEGJ

I. U. :BOlOS .......le< ",ot.. -.....s Of.-2. U. ilolI'led inpul if _ is .....tie.

....... ltCATlOM$: Anw inl...... osdIlaloo. "".
ling SS8 dMffiIf. l....minfl liFAl ,''''''''

Com,*", lIlt......I .." ... ,.,.. n·14 of__

,

....-•
~

'Q 31"1,., ...... ,.,1"1
v.vv ... vv_. _.._-

0 0 0 0 0= - -
_ ... ___u ....

OJ OJ 0 ,,;;,,~:.
, II ,

<0 <0 <0 <0-, _......_.-..,. _..,_. ",-• - ,-,-
CJ
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CRYSTAL CHECK

NOTE: Read. app<oximate t"ndamenlal
cry,tal freQUeflCV.

APPLICATIONS: Checking .ny ca, UHf, VHf,
cryst.lool-o/·c;,C\l;t,

Complete intormation on h~ IS or rnan",,1.

,

C.1f '.-A•

© ,nnnnnn
'U.UUU~tU

EO .......CO..__..... _ ....a

0 0 0 0 0

= •• '"
O....A' AUOOU' ....C."A

OJ OJ OJ ".~J:
, II ,

\0 \0 \0 \0_n
""'".. AUOOO' _, .....'.c... ,,,,,...".

Om" 7--'

AM RECEIVER TESTS

AM AUDIO OUTPUT POWER

1. ReaM<~ m"' .
2. Feed in 500 uV mod ted RF on d'I...-.neI.
3. MuSlJre audio outp&It _ wiUt .o/u....

a:>"!trol at ~imum,
4. Fo< mo.-. 'UCI ~ading, rnonito< output

....ith scope and set /0< 15'10 Clippi"9-
5. ""'6: outPUt on.ac:h channel.

TYPICAL: 2.4 Walli.
CO-ON DEfECTS: Poor RF/tF aS9>o>,ml,
d.fllC\i.. Audio l"'IlI;I;." d.leet;w sy"tt>tsizer
cryltal or PLL p,ogum switch hom. doead
channel.!. diad dllec\or or IOCII oscillators,
(III ch.an".I. deadl,

Complete in(ormallon on hce 27 of manllll.

9

~.-•,,' .

:;6~ nnn;tnn
•• • • U U U '-.W '-'.' ..":=',. __NCO- __ .. _._

'~" .. 0
'" aID"" -"

.... ".'A'OA .~. lN8ITA' .............e.OIII

0''':0: 6
,

-_..... OJ ,CJ:~__..
•, II ,

....c_OI., OU...., _ .....A_

'0'" "0 \0 '''"i~r
".,.. of

"
, ""•u"._ 011''''' ......,. -, _..'..._T_ A' •

""
,_.

~
" "m
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AMSQUELCH

I. R.oeiver .quelch rni~irnum.

2. feed in mo<lullted Rf .nd inc,e..e MICRO·
VOLTS OUTl'UT cont,ol. unlil reeei•• , just
begin. 10 gi•••n .udio OUlput.

". [l][]J ,...

,.,nn".-on
wWW'_oW'-'

..... """'UT""

·0:_.·.·
--....­" ..
'''''0''

.. ..
l:D

UA......O OUTAU' ......A.. ..0....
~.u..

••

"':0: __.. OJ OJ
db

..,~.O.O" OUTPUT
'~:.. ,11,

.::~::. .~\Ij::
, .

TYPICAL' JG.l000 uV (refer to m.""f.(;Iur••••
weC;/leationsl.
COMMON DEFECTS: Squelch gale. AGe. in·
temal tdjumnenl.

Comp"U' in/ormation on P.re 28 or manUlI.

AM EIA RECEIVER SENSITIVITY

I. ~Squelchminm..n.
2. F*'<l in 1 uV modullted RF on cNnnel.
J. Dro>rau SIN CHECK bunon and ~ad DIGI·

TAL READOUT.
'. f/ ,eKIi,. is h/!lf~ with bunon depraued,

ifJCM1SJt si9>a1.
b. If reading is~ with blmon dep..ssed.

rJ«MI~ ,ignal.
4. Repeal Step 3 until ..lIdingo ar. IIIe SlIme

with button in or OUI. Tho 10 dB IS' NIIN
"",scti.ltV is the MICROVOLTS OUTl'UT at
lhoe ronclu...... oflhi. Ilep.

TYPICAL: .1·5 uV (rele, 10 manufacturer's
we~i/icllions).

COMMON DEfECTS: RF/IF .Iignment. Audio
amp. RF AmP. Mi~e,hl.

Complet.e informalion 011 Plift 2B-30 of JIWlSI.1.

"

~.-•
~:':0';. .:: c;:: C.O:::• 0 , •

• • • •..~.,
~'

••....ee-. ___•

•• 0
'" [I[Ij"" .-

............TOIl - _,.........-T ....CT""-
:(~~"..'·:0: ___.OJ (0

• CJ, II , ..-...,_..... OUT.... _....-
.~::.

• I},

~"Oi~r'c\lj:: 10• •
........._ ........., ......A •• -, _............. -... _.... <••

~
• ..

l:D
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o
om,

..IU......

":"'if

GGGc.GO

......a. MOOOU' _u..........---

AUOK>_.
00

c. a' ,.-a
~

'''am~''

.,... &<......'00

aNUVZ'NO ou'..... ','Na" 10o"",cu..- .
<D

Complete inlo.molion on Patu30.3t ofmo"",,!.

TYPICAL' 30-60 d6 ('cl" 10 manufaClurer'.
specilication.l
COMMON DEFECTS: If alignment. ce,,,,,,;,; 0'
cry'I.llilt~,.

AM ADJACENT
CHANNEL REJECTION

1. Reooiv~, Squ~lch minimum.
2. Feed in I uV modulated on chll1nei. Uoe

<;Nnnel. 2. 5. 6. 9. 10. 13. 14. 17. 16. 21. 0'
17·40.

3. s.t ,eoeiwf .olum~ cont,ol 10< 1.00 Wall'
outpul.

4. s.t C6 AF TUNER to ,",~l dI,nnei.
5. Increal'! .~""j 1e..1 10< reading of 1.00

WallS.
6. Calculate d6 ralio 01 inpul vol1090"

...

." :IID" ~•...",",''''

.......VZ_ ou...........A••

I. R...,..- ..... V, m .

2. Feed ;" 50.000 uV .., ...... ""-3. Sn '~CI;,e, ....- ClCIfttr"Ol 10< 2.00~
~.

4. R_ _to<_.... oIG.20W.m.
5. Ran , ;.,., ..oh... a>nt'oI for lUlling '"

2.oow.m.
6. Aepul Steps 4 and 5.
7. Repetl Step 4. third tifr>l:,
6. A good receive, >hould end n t uV or leu

10' final st~P.

NOTE: Some ._ivc...... ill -each , uV
point befo-e test is '~P"le<l It,," timt1.

TYPICAL: 30 d6 (full t"ll for full .ongo_
COMMON OEFECTS: AGC dlodt1, contro!le<l
Rf/lf S!I'I'&.

Complete in(ormatioo on hI" 31-32 of .....n...l.

"'AGe
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''':0: __... 0> d..
, " I

M",RO\IOLT ou,.u.
,~~.. ,II

,::~::. ':~~~ 0
.......A ....

·~:'''i·

,..,,.., .............
uuu '.uu

Auau'

'" CIID ~"

...,. O'''O'''OR

TYPICAL: 130-150dB
COMMON DEFECTS: RF, IF alignment, ludio
amp, AGe.

AM RECEIVER GAIN

1. R_ioer Squeld' minimum.
2. Set receiver'••olume control lor lUll 9l'in.
3. Feed in enoo.4J ,ignal on channel lor. 1.00

Welt OU1PU{,

•. Ref., (o \J'apll in ma......l 10 delermine dB
gain.

Coml'le~ .. formalion on hr<'" 32-33 of ....nual.

A a au..... MOO« a U, oou, -.0, _A,.cu. ~_...
•• •

""

~~~1111111111\\1\\\11\111111\\\\\\\\\\\\

AM AIIlU~ TEST

NOn: P . • __ <111 ...' .. Nl.XM
..,.. I'uiIII SF t

1. R i_ Sq ',> __.ANL_AH8

~.

2. 'Kith HI.2O'I air l* ...... 10 dB s-.n..itY
Tost_ MK:AOVOLTS OUTI'UT.
NOTE: s-.i!;m., should Is. twice 01
m.t withou! HI.2O'I.

3_ Sort NL204 lor 1 II N' lJOlition _ .-ft
Srnoiti.ity Ten.

4. c.lcull1. dB ratio 01 S~P> 2 end 3 ",iong
dB-20 iolI10 II ,N2. Should be eqUllto 0<

less t..... 10 dB.

TYPICAL: 10 dB or less
COfMIION DEFECTS: ANL diode, ANB circuit.

CompJeU informalion on h,..33-34 ohDllnllll.

"

---•~

L~:: :..:.J
.~.

:"((:ii"
,

.. )"• • • • ,':.,,.,.....:->
.~

J c
," TII)K- .,..._.. - ___e

,~- ..
'·:0: 0> 05 ,iii'"%

--- ,0,:_,."
• 0, II ,

-!.••~-__, OUTI'VT _......-
t~:" .Ij.

''""i~r":~f' ,~~:: 0.._1.01_ auT.IIT _.,. -, _fl. HIOau, -. ._OI.., <_.

~
.. ..
""NL204

-+
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1

........ lUI

~"'ir

""~~
"\~':'",_.~,

nnn;,nn
U '-'u .... wu

"0<11<
CU ••• •
'"

,,'~""

• ...... '... OuT.....,......
••

·:::0 OJ'O

GENERAL OPERATION CHECKI
CLARIFIER ADJUSTMENT

SSB RECEIVER TESTS

1. Receive. SQueldl minimum.
2. Feed 500 uV LSB on chlnnel.
J. Adjust ela"f'" lor I KHz 'lldio outPUt.
4. Chtd< lor audio output of 2 Wattl 01 mo,.

with volume control "' maximum.
5. Re~.1 on.a<;h eIllnnel.
6. Test may bo ,e~led on USB.

NOTE: e. If .I.. 'her <>01 ""nt.red, check
Ilignment,

b. Lea•• cladh", WI for all othe<
SSB r.c.i .... '.m.

TYPICAL: Clarifie, control .hould be within
lS%ofoemer.
COMMON DEFECTS: Cle,ifi.r centering/raDll".
locol oscillator. IF alignment.

Comp~~ information on P.,.ISS·36or""nU/l1.

~\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

.. ----
"'''if

--. ...--

.....-
,;:;'.:.'"":;.
4'~""0)".•• • •.' ...::~>
~

n::IlD~ ~.---

.....n_ .......... _ ...... _
'M••• •
'"

:::70:
•_"'=ii<fi<-..., ......"'',,- , ",

'::iffJ::' ,~.O
, ,

"
Com!>.... lnfomll.tlon on Paen 36-37 or man""l.

TYPICAL: .2·2 uV.
COMMON DEFECTS: RFflF .1i9>mem. audio
• m!>.

t. Pet""'" r~-:.~~':-:.:-~..~.ifi....2~ otSqr'"

3. ~luV.AII.Q- '.'an. ,_...~
4, o.cw- SIN CHECK buIIun- .,..,. I t.
5. Sel: RF-IF CON'TROl. -'tdI 10 lSIl lftI

..-ljust MICROYOlTS OUTPUT oam:«>l
for ..... _ing "'""""" SIN C1-IECK but·
lon~.

Ii R_I lest US,"II USB.
7. 10 dB (S • NIIN <enlilivily is h~. oj I"""

"'dings.
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o
om,

.'uuo o..t

"~='ifftjr

nnn ,,~n

U U U 'u u

............

........... OIlT.IIT _ ..no MO....
CUI.' .rn

..." ........T... "UOIO

'" a:JlIJ ~ ..

=10'••0 ...11'1 OUTOUT
',:"' • II

,:~:. ,;~::
'.

1. "-rlonn Geoe<al Test to set cla.ifier.
2. Reaive, Squelch minimum.
3. Fet(l I uV.
4, Set RF·IF CONTROL to LSB POt"'on.
5. Set receiver"s yolume control lor 1.00 Wom

output.
6. Set '.cei"'~1 function .witch 10 USB.
7. Inc'._ MICRQVOLTS OUTPUT for ,ea(!­

ing al 1.00 WItts.
B. Cal<;ylate dB ratio of 2 inl"JI voltage•.

TYPICAL: 4Q.60 dB.
COMMON DEFECTS: IF alignment. .K:leband
lilter.

,S.
ADJACENT SIDEBAND REJECTION

"
Complote information on Paps 31·38 or manu.l.

.~

_......-
~,.~.

~'
',~:.,..~

---

OM'- .rn

••

I II

-'.
0.............. _ ...........

':i::' ·;8
, _.

"

,..... c ... __.........
'Fla"S"
3. F.d!ilDJIlID :"0'",""",
4, ~ Af-lF txlIIIlHOl. to LSa $ ..~
5 Sr. .we:ai -... .... 1.00_
~

6. Reduce MICROVOI..TS OUT1'UT for -.
..., of 0.\0 wms.

7. Rewt ...._ ..... CUTlrol for I.ODWatts

~""8. Red.... MICROVOLTS OUTPUT fOf rudi<lg
010.25 Watts output.

Al thts point, output PQW&' ;1 ·16 dB from
originlll.EIA spee;liCS ,hi. poinl ~ould be Irss
IlIf,n or lIQ....j to 10 d8 <ensitiyity PO"'I,

COMMON DEFECTS: AGC diode. co",rolled

RF/IF lUlIO.

Complete Infol"ll'\llllo. 00 Pa... <18-39 of "",nul.
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o
..'"

_....1.-
';:~'ij"'

ft,.. tA, aUOOUT -.. _ ...5_.-

'''CIIDN''

, " .
M'CAOVI>I.T ftu.....

'~J" ,.1,',

'::~f- )~::'..,

1. "-,Iorm Gene,al tel! to <t'! cla'ilie,.
2. Recei••, Squalch minimum.
3. Feed 50 uV.
4. Set ,ea.i •• , to maximum SQuel~,

5. Set RF·IF CONTROL switch u, LSB .nd
incte_ .ignll output until IUdio wattmete'
ju.t ~in, to ,e.:l.

C<omplne inf"rtrUlli"n Oft P.,. 39 or monull.

sse SQUelCH

TYPICAL' EIA lpecil.., this point .hould n01
beo•• ,500uV,
COMMON DEFECTS: Squelch tale. AGe, ioo
t.,nal adjustment.

A.'
·,~I:-.!"'.:'

~"l!-

~"'~.

--'="'-

lIOI>I .......-.-.-

r ~ ~ ~ ,~~ ]
oo---...c~_ ..~

C
~

-

,

OM'- .
""

, !! •

.....-
~

:;:1('''')';':
:: I ~.o
" ,

"'..-r.- o • •

~

" ::II:D'~ ~

NL204

"KI' ••• ..u.-,.

,::iitj::- ,,:,:j~
, -,

r

-·0':::10:

SS8 '....,lSE IlK.. I ES I
o. A • $

2 SO!! _ir. -..~ n T-.
3. ea.- _ ia~ .. SPEA.lCEA

""'-• po"h:a ... '" •• S,h..6";lf Tat ei1tl /lMU
_Boff.
NOTE: 900uld lie twico _ ..nt>ouI
NL2fM in ora"it.

5. SrI YOl....... como! $or 1 W.n IUdio ....tput.
aro:l note P-P .-1ing 01 >ignlil Of'! _.

6.~ CSt2 to AM ( modulated).
7. Tum ANS, and incr outpul of NL204

lor ........ ,"Ilding ()Il _ •• in Step 5.
8, Repeat Semilivitv Ten.
9. Calcullte d6 "tio 01 .emitivitv in 5t"l" 4

.... "TYPICAL: EIA ,pecifie<! dB ral;o <hould be
3 dB 01 1.1<,
COMMON DEFECTS: ANL. ANS circuits.

CompleW inroTITIILiol on Pail"" 40-4' of llWlual.

"
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AM TRANSMITTER TESTS

AM RF POWER

NOTE: Avoid modulation for .ccu,ate
carri... POWer.

TYPICAL: 4 WIno unmodulated, 16 Wm,
fullV modullte<l IFCC specifiod m.~imum.l.

COMMON DEFECTS: RF output, RF dri••r,
Ir.n""'t ooeillator. tr....mill.r tuning.

"" ........•

g nnn<-;nn
UUU .uu

.......cO... _ ...........m

0 0 0 0 0
CUD OQ"

•""'0 O''''TO' "'.oou' "'OCTO•

0 0 0 ·:O:··~·
=

10 10 10 10
....... '... Ou..... I,a""u MOO'• DOG".' ......"". -.., .......LI

~.., .... ,," COl' ..-
" • ._.'"• • <D

"

-- - -- . ----

.-nil. Me ,~

...""""'- ----1
.­-( II-

0 0 0 '0:'
II

0 0 0> 0>_. _n....-._ ....-. --" . --<DComple\e inf.,..,...,tlon on h,..12.13 of man ...L

~A1.:SetFCCIC-=if*l··Alk; ''''0.­
.... c.riIor F~- IMlI"" ..cI of

this boo*.
m;=,oo DEFECTS' ()rfeel;"" cr.,n.I(.I. cry.
mltrimmen, PLL pn,g,&'n switch,

1. ~ b_.,lil•.

2. ~~'c,.

AM TRAI rrnER FREOOEMCY
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AM PERCENT OFF CHANNEL

1. Key Iran.min••.
2. CI\ll"9'l I...,.... in.f chan....1 ,wilch II .ame

lime IJ CB Rf TUNER.
3. RNd perc:e<llage tra<lJmiU" ."0<. If be·

lween .0043 and .0057. check lreqouency.

TYPICAL: .005 Of leu (FCC .lIUified),
COMMON DEFECTS: Oelecti.e cry.tall.). <:ty.
ttillrimm.". PLL program .wilch.

U.. T"""~';===~=;===========~•

OD.OOYS
..."'000 .

'" aID""
0 0 0 0 0

,~, '"
~.... G......TG~ G'G".' aU""'" " ...eTGa

-':0:
''I" .....

0 0 0:
=

0 0 0 0
C<>mple~ inrormation on PaC. 14 or "",nUll.

"

MODI<
U .... ..
'"

GI<'''U a ••a"",. _ ..........
.::ll:r~

,0

e,.

,~

-.. C

---,

--
-

00

r

a __---,
I

,--
=---

OJ
Ii

0

NOn: .... 3BG102 0" .....1_.
e< (••~••'1" ..-•.

I. Sn C&I2 to .. NEG MOD. .... AUDIO
for 8D'!' .-...

2. Switch C842 to .. POS MOO. ShoIIId ..
7O'llo to £101,.

3. tnc:AUlt AUDtO to ....". Should r...t _
thin 100'(,. Sf::oI- should nlJ\ th~ ....gUi..
....rrnodulltion.

TVPlCAL: 1lCJ.9S" pmiti....
COMMON DEFECTS' Audio amp lottlpul
Ir.n,isto<ol. modulotion limirers. modullticn
I,.nsi"o<o lusuilly Rf dri.. , andlo< OUtpul).

AM MODULAnON

COmp..... iI'Ifo.-matJon on Pace 11 of nunUiI.
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sse TRANSMITTER TESTS

sse TRANSMITTER FREQUENCY

I. Modul.te wiltllOOll H" .... _, ....:1,..... 01
abouI 8.00 PEP on USB.

2. RNdj~ 8I1d wbuaet 1000 Hz fOl'
_,ier f,lIQUtf"IO:y.

TYf'tCAL: See fCC JPeCilitd ~A11awobli1 0.­..... CI..... F.....-_.~ _ and of
th;s book.
CC .ION DEfECn: DefKIiw crysUI(.I, r:ry.
suI trimman, Ifanomlt mUl"'/Ioc:Il QKiU"o<.
Pll 1'''9_'' "";lc:t1. d.ifier .... centefing
..;..'......11.

"

ce.' ........•

© C'b.'lbbDO..~_ .. _.-
0 0 0 0 0= -,.- _", ....-.. ...."UI.

0
'" .... .

10 0 -:0:·
0, • ,

._ ••ovt

0 0 ~ 0.......... ""...... _....... _. _,........OUT __•••

~ '"' ..,.,
-' -lD

\\\\\\\\\\\\\\\\\\\\\\\\\\\\
.-.­
~.'....: .

'''(0)'---':'' -• • • •

:' OJ::
" -- -.
-'-'~-'

- - - -= ,- ow

6
~~

-~\O: <0 ·:0:·
, --

CO OJ ~ 0_..--.-.-. - ,- •
'"'- -lD

, ... ? ..... UlClD IV_ USB.

2. Sol eacr. ca Rf TUIIIIER ... 0••''''.
10 _ d •••, ... _ .. _ •• dittoo·
...... 1''''1 • JlIl*) _ .m.D......
,. 'Ct.

l.~ ... -efl ct••at

TYrICAl.:.OO5 Of _lFCC tpteifiedl.
CCI ?CW DEfECTS: Dmctift c:rytUh. cryo.
'II t,io;.,.~. I......it ",iar/loc:ll ""'''''0<,
PlL Pi...." 1Witd'l. dwir•• ,../otnuring
.cljuotmenlL

sse PERCENT Off OUJJNEl

"
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sse CLARIFIER CONTROL TEST

1. Modulate with 1000 Hl on USB.
2. Rotate c1arifie•. If between .(1040 and .0060.

check f,eq...ncy.

TYPCIAL
TYPICAL: .005" o. I.....
COMMON DEFECTS: O.f<'C1i.e crV.ti'/o. crY'·
til trimm.... transmit m;x••/Iocal o«:illato••
Pll program .witch. clarlfi.r tange/centering
adju.t....nts.

CI .....T1ffO••

'" crrn N ~

...~
.,.:~:

=

""""""'-'5".... w..... u u

o 0 0 0 0
,~, ..

'un,,'

.U""" ""'.UT

Comple~ infomuoUon on P.,. 43 of trIInuoL

"

sse fRA.. ETTER NWER

NOTE: U. "~_~:'~_:"_:":"1. Modulnf ""'d'I1_W.
2. I~ ...,., " $ ....... 10 ""IlIOmum.

TYPICAL: 12 Watt< max........ (FCC ~f,"",).

COMMON DEFEC"B: RF output. RF driver.
t""'...... 11.,.....,.,1. dead IJansmit oocillator.
bllancecI modulator. Mldio ...plili.... mkf.,.
phone !><eam!).

Complett jn(onno.t1oo on Pa,. 16 of trIInual.

29

--- ..,-
~

L ,~.J0 ..
..

-
0 0 - - -• . -= -- - - -- .~

.

0 0 or ·:o:···~
=

'0 '0 '0 0
Uo.Ln_ ......... _ ..... _. -."...- -. eo •- ._. "' ....' •

CJ
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SSB BALANCED MODULATOR

ONE-TONE METHOD

1. Moduli"" wit/l1 KH~.

2. Adjust modulator for minimum modul.tion
on S(:(lp".

CDmplfte informallon on !'lee 46 of manual.

30

c...~•••

g
....00.....,," .. _ ....

0 0 0 0 0= .,"
••_Of OINIU."" • 1'010 010".' ...oou•••••c....._.

:0: 0 01 -0:, II ,

0 0 0 0
..........0 ........ , .'0..... ..DOlL 0"'''.' ."001.. _' .'.......

~
- ".......... c.~. • •••

• • .. •
_..

• ""It

ffiffi\\U\\\\\\\\\\\\U\\\\\\\\\\\

- -
=

-0-
0 u.

L ---Jo 0 0 0 C

OM'
• •

c::l

- -
•
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ALLOWABLE CHANNEL CARRIER FREQUENCIES
Loww Stlecifled Upper
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USING THE dB CONVERSION CHART

n.. lcoomponylnl el\I.I1 Illow. dB ..tioolo 1M> MSIly computed
U$lnl the ..tio of Iwo >olta,... 0' pow,.... The fDmlulll< for dB
"Uoolre:

'.For two Ii..n .-011.11": dB. 20 1.0(10 ...;;..._

""For two Ilftn pow,...: dB - 10 LollO-'f-
"

The cllarl eliminates 1.0( calClltatiol1l by limply lindin. the
IIIUO of Ibe hro Ill....n numbell (ellber .oltapo or 1""""1'1) on
the Iown ocaIe of thl JIlph Ind refnrinl to thllef\ numbo" If
the ..tlo II for po.e" or tbe riChI If the ..110 II for volta,".

To lind the ..Uo, limply dlri<la the latger of Ibe two Ii""" num·
ben by tbe omaIlcr usinll calculator, slide rul., or lonlband
di ....lon. It the lop number In the ratio II the tarcer, the ,,"uili.
read .. +dB, Ind If th. bottom II tile ta....r, the ,..ult is -dB.

EXAMPLE I: Find 11M> dB ..tlo of 10,000 uV and 250 uV.
SOLUTION: Ralio _ lQllOIl. DM<le oman" numlM>r into

""tali"" - 4Q. Find 40 on r:Itut end 10000ta numller
on bollom pid for volll." ..tio. Ruult II 32 dB.
SIn.., 1be targer number II on lOp, ,,"ult 10
+32 dB.

EXAMPLE 2: Find the dB rallo of .69 Willi Ind 2.6 Willi.
SOLUTION: Ralio _~ Dhl<le .....lIer numlM>r Inlo Ill.

2.6 .
to. number - 3.8. Find 3.8 on dian Ind IooIte
numlM>r on bottom pid tor power 1IIt10. R_It 10
~.8. SInor th. II...... number is on the bottom,
,,"ult is ~.8.
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