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DESCRIPTION

INTRODUCTION

The great volume of sales of Class D (27 MHz) Citizen's
Band (CB) radio transcievers has created a great de-
mand for CB service. The CB42 CB Analyzer combines
all functions necessary for alignment and trouble-shoot-

ing of any Class D transceiver including the 40 channel
models.

Since all signals and measurements exceed FCC
specifications, the technician using the CB42 can be sure
the final proof of performance figures are correct when a
service job 15 complete.

To get maximum effectiveness from yvour CB42, vou
should become thoroughly familiar with its operation
and applications before putting the instrument to use.
Play the Familiarization Tape supplied with the instru-
ment. Then read through the step-by-step instructions in
the Operations Section of this manual as well as the Ap-
plications Section.

FEATURES

The CB42 CB Analyzer includes all necessary functions
for CB alignment and troubleshooting. The CB42 out-
puts include a 40 channel RF tuner, adjustable IF
generator and audio generator. A special scope adapter
output allows any 1 MHz scope to be used for carrier
troubleshooting. The CB42 also includes a high accuracy
auto-ranging digital frequency counter with 7 digits
of readout. Special CB tests include digital readout of
crystal activity, RF and audio power, and percent
modulation. Sencore’s exclusive Percent Off Channel
and simplified EIA receiver sensitivity tests are included
to speed transceiver troubleshooting.

SPECIFICATIONS

RF-IF GENERATOR

RF GENERATOR
METHOD: Crystal-controlled, digitally pro-
grammable phase-locked loop (PPLL).
CB AM: 40 standard FCC Class D channels, switch
selected.
CRYSTAL ACCURACY: Setability + .0001%
&1 ppm) @ 25° C; temperature stability: 1 ppm/

; aging: 5 ppm}'mu, 10 ppm/year max.; warm-

up time: 45 minutes for rated accuracy.
MODULATION: Internal AM modulation at 0, 30,
or 100% using internal Audio Generator, or exter-
nal input on rear panel. External input: 4 V P-P re-
quired for 100% modulation.

IF GENERATOR
Five continuously variable bands, from
375KHz-12MHz.
MODULATION: Same as RF Generator.

MONITORING
Either RF or IF frequency may be monitored with

internal frequency counter.

OUTPUT ATTENUATOR
OUTPUT IMPEDANCE: 50 Ohms
RANGE: .1uV-1V (100K uV) in 6 continuously
variable steps.
PROTECTION: Diode protected against acciden-
tal transmit.

AUDIO GENERATOR
FREQUENCY : 400, 1000 Hz, or EIA S5B Two-
tone (500 + 2400 Hz)
ACCURACY: +10%
OUTFUT: 0-4 V P-P, AC coupled into 50 Ohms or
greater load. Usable into 8 ohms.

FREQUENCY COUNTER:;:
DISPLAY: 7 digit, 7 segment, LED display -- auto
ranging. LED "KHz, MHz"" indicators controlled
by auto range.
RANGE: 50Hz-50MHz (guaranteed), 55MHz
{typical)
CRYSTAL ACCURACY: Setability + .0001%
(1 ppm) @ 25% C; temperature stability: 1 ppm/
O C;aging: 5 ppm/mo, 10 ppm/year max.; Warm-
up time: 45 minutes for rated accuracy.
INPUT IMPEDANCE: 1 Megohm or 50 Qhms.
RESOLUTION: 10 He.
SENSITIVITY: 300 mW (50 Ohm input, 25 Watts
PEP max). 25 mV (1 Megohm input, 50 Hz-30
MHz}.

CRYSTAL CHECK:
METHOIL): Series resonant circuit for fundamental
crystal frequency.
RANGE: 1-20 MHz
ACCURACY: Same as Frequency Counter

PERCENT OFF CHANNEL:
METHOD: Displays percent frequency deviation of
transmitter compared to CB RF TUNER frequen-
Ccy.
RANGE: 0-1.0000% transmitter error.
ACCURACY: +.0002% (25°C), +.002% (15°-35°
C)
DISPLAY: 6-digit. 0.0001% Resolution, LED “%
OFF CHANNEL' indicator.

PERCENT MODULATION
METHOD: Indicates percent continuous tone AM
modulation, positive or negative for sine wave
modulation. Compares peak audio to average RF
carrier.
RANGE: (Positive): 0-200% , (Negative): 0-95% .
ACCURACY: +5% of reading (30-100% )
DISPLAY: 3 1/2 digit. 0.1% resolution. LED "%
Mod"" indicator.

RF POWER WATTMETER
RANGE: (-20 watts Peak Envelope Power (PEP),
20-30 MHz.
ACCURACY: + 5% of reading (2-20 WPEP).
INPUT IMPEDANCE: 50 Ohms
DISPLAY: 3 1/2 digit. 0.01 Watt resolution. LED
"“WATTS" indicator.



AUDIO POWER WATTMETER ACCESSORIES

METHOD: Peak-detecting, RMS-reading power of Included: 39G102 Dynamic Mike Tester

sine wave across internal load. 39G104 RF Cable Assembly (BNC/

RANGE: 0-19.99 Watts RMS. PL259)

ACCURACY: +5i% 39G105 Counter Probe (isolated/direct)

LOADS: 39G106 Audio Lead Assembly (phone/
INTERNAL: 4, 8, or 16 Ohms.10 Watts con- test clips)
tinuous, 20 Watts for 30 seconds, 39G109 Audio Lead Assembly (phone/
EXTERNAL: Calibrated for 8 Ohms. min. phone)

DISPLAY: 3 1/2 digit, .01 Watts resolution, LED 39G110 RF Probe Assembly (50 Ohm

“WATTS" indicator. Terminated)

SCOPE ADAPTER OUTPUT
METHOD: Heterodynes RF signal to under 1 MHz OPTIONAL ACCESSORIES:

RF RANGE: 26.965-27.5400 MHz
LOCAL OSCILLATOR: 26.925 MHz Approx.

OUTPUT VOLTAGE: 5V at 1 Watt RF. AFS205 RF Changeover Switch connects to
OUTPUT FREQUENCY: 40 KHz-480 KHz "qL‘_r. both the CB42 RF-IF and 50-Ohm load
(class D channels 1-40), ifﬁ jacks, and selects the proper cable with a
INPUT IMPEDANCE: 50 Ohms Lt + switch. Just a single connection to the CB

SIGNAL TO NOISE SENSITIVITY TEST e “ is all that is needed for simplified CB par-
METHOD: Standard EIA 10 dB (S + NWN test. formance tests of meceiver sensitivity and all
Audio Power Wattmeter sensitivity is increased tangmitteroutputs . . . . . 52500
10dB for Noise Reference.

GENERAL:

FUSE: 1A Fast-blow, type 3AG
ELECTRICAL: All solid state circuitry, including NLZD4 EIA Noise Pulse Simulator simulates

CMOS LSI. ignition noise for testing the Automatic
MECHANICAL: Vinyl-clad steel with aluminum {-L @;} Moise Limiter (ANL) and Moise Blanker

trim. Carrying handle. Lead storage compartment (NB) circuitsinsome CBs . . . $25.00

in back of case.

SIZE: 11" x 14" x 11" (HWD). (28¢m x 35.5cm x

28cm).

WEIGHT: 24 Ib. (109 Kg).

POWER: 105-130 VAC, 50/60 Hz, 15 W; or 12 Available through Sencore distributors or Service
VDC, 1A. 220 VAC modification available at Parts Department, Sencore, Inc., 3200 Sencore Drive,
extra cost. Sioux Falls, SD 57107,



1.

2.

3.

5.

CONTROLS

DIGITAL READOUT provides all output read-
ings including RF Power, Audio Power, Percent
Modulation, Modulator Distortion, Percent Off
Channel, Intemal and External Frequencies. In-
cludes LED indicators of range and function.
DIGITAL READOUT SELECTOR Selects all
functions of DIGITAL READQUT.

* 2A. RF-IF GEN monitors internal frequency of RF
TUNER or IF GENERATOR.

* 2B. EXT XTAL reads fundamental frequency of
crystal plugged into front-panel jack.

* 2C. 1 MEG LOAD reads external frequency ap-
plied to 1| MEG INPUT jack on front panel.

e 2D. 50-O0HM LOAD reads external frequency
applied to 50-OHM INPUT jack on front panel.

e 2E. % OFF CHAN reads percent of deviation from
FCC specifications of transmitter feeding into
front-panel 50-O0HM INPUT by comparing incom-
ing frequency to CB RF TUNER.

* 2F.% POS MOD reads amount of positive modula-
tion as a percentage by determining average RF
power, and comparing peaks of modulation.

*2G. % NEG MOD reads amount of negative
modulation as a percentage by determining
average RF power, and comparing negative
modulation swings.

*2H. RF WATTS reads Peak Envelope Power
(PEP) of input at 50-0HM INPUT jack at front
panel. Reads average or PEP power with same
scale.

* 2J. AUDIO WATTS reads audio output power of
receiver applied to SPEAKER SUB input jack on
front panel.

* 2K. S/IN CHECK pushbutton increases AUDIO
WATTS function by 10 dB, and removes modula-
tion from RF carrier provided by CB RF TUNER
for performing EIA standard 10dB (S+N) N test.
SPEAKER SUB eliminates need of shop speakers
during routine tests. Provides standard impedance
loads of 4, 8, and 16 OHMS plus option of using ex-
ternal speaker.

SPEAKER SUB INPUT--convenient front-pane|
jack for connecting audio output of receiver to
SPEAKER SUB for measuring audio output
power.

HIGH SENSITIVITY FREQUENCY COUNTER
INPUT loaded with 1 Megohm for measuring fre-
quencies to 50 MHz with a sensitivity of 25 mV.

50 OHM LOADED INPUT for measuring frequency
output of transmitter plus all other transmitter
output functions.

CRYSTAL CHECK SOCKET allows any type
crystal to be inserted for a direct readout of erystal
frequency.

AUDIO SELECTOR SWITCH chooses 400 or
1000 Hz or SSB two-tone (500 + 2400 Hz) for
modulation of internal RF-IF generator or for
output through front-panel jack.

9.
10.

11.

14.

15.

16.

[

18,

19.

20.

21,
22

23.
24

25.

AUDIO OUTPUT controls the amount of audio
signal available at front panel AUDIO jack.
POWER SWITCH controls both AC power and 12
volt input power.

SCOPE ADAPTER JACK provides a 1 MHz max.
output signal corresponding to carrier signal.
GROUND connection.

AUDIO OUTPUT jack. Provides audio from inter-
nal audio generator. Controlled by AUDIO QOUT.
PUT control.

RF-IF OUTPUT jack provides single cable output
from internal RF-1F GENERATOR.

MICROVOLTS OUTPUT CONTROLS provide
adjustable RF-IF output from .1 uV to .1 V.,

AUDIO MODULATION SWITCH provides 30 or
100% modulation from internal generator for RF-
I[F GENERATOR, or external modulation from
rear panel connection.

IF TUNING CONTROL allows adjustment of any
of 5 IF bands.

RF-IF GENERATOR CONTROL.
1BA. AM OUTPUT provides switch selectable CB

channel output for standard 40 channel frequen-
cies. Selected by CB TUNER.

18B. 55B OUTPUT provides EIA standard USB
or LSB signal 1000 Hz. above or below standard
CB channel for Single Sideband receiver alignment
and troubleshooting.

18C. IF GENERATOR provides 5 overlapping IF
bands from 375 KHz through 12 MHz. Tunable
with IF TUNING CONTROL.

BAND SELECTOR SWITCH chooses channel
1-23 or 24-40 on RF TUNER SWITCH.

40 CHANNEL CB RF TUNER provides 40 stan-
dard Class D CB frequencies.

LEAD STORAGE COMPARTMENT

AC LINE CORD

12 VOLT DC INPUT

B+ FUSE

EXTERNAL AUDIO INPUT for external modu-
lation of RF-IF GENERATOR.

SUPPLIED CABLES/ACCESSORIES

26.

27.
28.
29.

30,
31.

39G109 AUDIO CABLE for connecting speaker
output to SPEAKER SUB input (Min. Phone/
phone),

39G106 AUDIO CABLE for direct audio con-
nections (phono/test clips).

33G102 DYNAMIC MIKE TESTER for injecting
audio into microphone.

39G105 COUNTER INPUT CABLE provides a
direct or isolated input to the 1 Meg frequency
counter input,

39G104 RF CABLE for transceiver testing
(BNC/PL259),

39G110 TERMINATED RF CABLE provides
matching from 50 Ohm output of RF-IF GEN-
ERATOR for injecting into various circuits.
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OPERATION

INTRODUCTION

The instructions for your CB42 are broken into two
parts. This section describes general operations of
each of the tests available on the CB42. The following
Applications Section covers the basic theory of opera-
tions of a CB transceiver, followed by specific tests
that the CB42 can perform. Each test in the Applica-
tions Section gives step-by-step instructions for the
setup and applications of various tests recommended

by the FCC and the Electronics Industries Associa-
tion (ELA).

These same tests are listed in the CB42 Speed Test
Setup Booklet also included with the CB42. Once
you are familiar with the specific tests, the Test Setup
Booklet should give the necessary information as to
test setup and interpretation.

=T

POWER CONNECTIONS

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 for 105-130 VAC, 50/60 H=z
operation or +12 VDC operation.

1. For AC power operation, pull the AC line cord
[rom the storage compartment in the back of
the CB42 and connect it to a source of AC
power. If desired, the storage compartment door
may be closed by passing the cable through the
notch at either top corner of the door.

2. For 12 VDC operation, pull the lighter plug and
cable from the storage compartment and con-
nect to an automotive cigarette lighter socket
supplying 12 Volts negative ground.

NOTE: The CB42 will operate properly
only from a 12 Volt negative ground
system. Internal protection circuits pre-
vent damage if connected to a positive
ground system, but the CB42 will be in-

operative.

3. Press the ON side of 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 frequency counter

to stabilize.
NOTE: Many CB transceivers are de-

signed to operate with either a positive
or negative grounded automotive eleec-
trical system. Many of these units have a
red positive lead and black negative lead
rather than a polarity reversal switch, In
many cases, the negative lead is not con-
nected to the chassis ground. For proper
shielding, and transmitter operation,
BOTH the negative supply lead and
chassis should be connected to the nega-
tive supply terminal of the power supply
as well as to the common jack on the
CB42,

FUSE REPLACEMENT

The B+ fuse is located on the back panel. This fuse is in
the DC voltage section to protect the CB42 when it is
used with either AC or DC input voltages. If the fuse
should need replacing, replace it only with a 1 Amp,
3AG fast-blow type. Any other size fuse may result in
serious damage to the CB42 and will void either the

90-day warranty or the 100% Made Right Lifetime
Guarantee.

The primary of the transformer has internal protection
against a shorted secondary, and requires no additional
fuse.

CABLE SWITCH ACCESSORY

The separate RF-IF OUTPUT jack and 50 OHM
INPUT jack offers the advantage of proper 50 Ohm
termination for a receiver or transmitter while signals
are being injected from the RF or IF generator,

The accessory RFS5205 RF switch allows switching
the CB's antenna connector between the signal
output jack and the 50 Ohm load. In many cases, the
RFS206 will simplify performance testing when CBs
are being run through a test position (such as Quality

Assurance tests).

The RF5205 provides a warning light which indicates
that the transmitter is being broadcast into the pro-
tion circuits of the RF-IF OUTPUT jack.

The RFS205 may be purchased from the Sencore
Factory Service Department, or any local Sencore
FLPD Distributor.



TRANSCEIVER SET-UP

1. Connect the transceiver under test to the proper
voltage source, as specified by the equipment
manufacturer. Most mobile units require a
power source capable of supplying 13.8 VDC at
2A. EIA recommended tests also specify tests

for varying the voltage +156% from 13.8 VDC,
(11.5-15.9 VDC). The Sencore P543 Porta-Pak
and UPS164 Universal Power Supply have been
especially designed to provide these variable vol-
tages.

2. The following are standard test conditions and
performance limits as recommended by leading
CB manufacturers. Set the transceiver controls
to the positions listed to perform initial set-up
for all basic tests.

VOLUME 2/3 of full rotation
TONE CONTROL Center
SQUELCH Max. unsquelch

NOISE LIMITER
(ANL & ANB switch) Off

RF GAIN Full Gain
MIC GAIN Full Gain
PA SWITCH In “CB" position

All signal input terminations and transmitter and
audio output loads, as specified by CB manu-
facturers, have been built into the CB42. No
additional modifications are required for opera-
tion into these calibrated loads.

3. Refer to special note under “Power Connec-
tions.”

POWER SUPPLY VARIATIONS

The EIA specifies that all receiver and transmitter
tests be performed with an input of 13.8 VDC for 12
VDC units. The EIA code RS-382 further specifies
tests to be performed with a raised or lowered supply
voltage to be sure that the receiver will operate under
different voltage supply conditions. An example of
such variations is found in a 12 Voit automotive elec-
trical system when the unit is operating just from the
battery (12 Volts nominal) and when the altemator
or generator circuits are providing maximum charging
voltage (14-16 Volts).

The adjustable outputs of the Sencore UPS164
Universal Power Supply or PS543 Porta-Pak power

supply allow these various tests to be performed.

The following are the specifications established by
the EIA:

Varying + 10%:

(12.4-152VDC): Transmit Power + 2dB

Audio Power +2dB
Sensitivity +2dB
Squelch +2dB

+ 15% (11.7-15.8) Frequency stability of
transmitter to be maintained.

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

3 dB
3 dB

RF GENERATOR

The RF GENERATOR provides a choice of a modu-
lated or unmodulated signal at the standard CB
channel frequencies for AM troubleshooting, or single
sideband outputs. The SSB outputs are 1000 Hz
above the standard AM channel for USB operation, or
1000 Hz below the standard AM channel for LSB
operations. The SSB signals provide a 1000 Hz beat
tone in a properly operating S5B receiver.

To use the RF GENERATOR:

1. Connect the CB42's RF-IF OUTPUT jack to the
antenna input of the CB receiver using the sup-
plied RF cable.

2. Select the modulation level desired, 0% (CW)
using the EXT position of the AUDIO MODU-
LATION switch with no external input, 30 or
100% from the internal audio generator, or an
external modulation source through the rear
panel jack (4V P - P = 100% modulation).

3. Select the proper internal modulation frequency
if the internal audio generator is used. Use 1000
Hz for standard tests.

NOTE: The setting of the AUDIO OUT-
PUT control does not effect the modula-
tion level of the RF generator,

4. Set the RF-IF GENERATOR selector switch to
the AM position for output on the standard AM
channels. Set the switch to USB (Upper Side-
band) or LSB (Lower Sideband) for S5B testing.

NOTE: When in either SSB position,

the modulation from the audio generator
is automatically disconnected.

5. Rotate the CB RF TUNER to the desired CB
channel.
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Fig. 2—Control setup for RF Output.

6. If it is desired to monitor the RF frequency,
turn 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

Ohm load. Simply read the setting of the vemier
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 trans-
mitter is keyed into the RF-IF OUTPUT
jack.

IF GENERATOR

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

The adjustable IF generator is designed for trouble-
shooting any single- or dual-conversion IF system.
Due to the wide tuning range of the IF generator
(375 KHz-12 MHz), the IF frequency may change
over a period of several minutes. It is recommended
" that the generator frequency be monitored using the
RFIF 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 for trouble-
shooting defective IF stages and rough alignment of

these stages. Most manufacturers 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 for best sensitivity. If an IF stage
is completely out of alignment, use the IF generator
to set the IF stage close to the desired IF frequency.
Then use the high-accuracy CB RF TUNER signals
for final IF touch-up to compensate for receiver local
oscillator or ceramic filter designs.

To use the [F GENERATOR:

1. Connect the supplied RF cable terminated in

test clips to the RF-IF OUTPUT 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.

10
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Fig. 3—Control setup for IF Output.

Select the modulation level desired: 0% (CW)
using the EXT position of the AUDIO MODU-
LATION switch with no external input, 30 or

100% from the internal audio generator, or an
external modulation source applied through the
rear-panel jack (4 V P - P = 100% modulation).

Select the proper internal modulation frequency
if the internal audio generator is used. Use 1000
Hz for standard tests.

NOTE: The setting of the AUDIO OUT-
PUT control does not affect the modula-
tion level of the IF generator.

Select the frequency range of the generator by
' setting the RF-IF GENERATOR selector switch

to the position that includes the desired IF
frequency.

5. Set the DIGITAL READOUT SELECTOR to

the RF-IF GEN position to read the exact IF
frequency.

Adjust the IF TUNING control until the DI-

GITAL READOUT indicates the desired fre-
quency.

Adjust the signal level with the two MICRO-
VOLTS QUTPUT controls. These controls are
direct reading when feeding into a 50 Ohm load.
Simply read the setting of the vernier control
and multiply by the step attenuator setting for
the actual IF output in microvolts

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

AUDIO OUTPUT

The AUDIO GENERATOR provides a choice of two
audio tones (400 or 1000 Hz) or a balanced two-tone
SSB output. The output level is adjustable independ-
ently of the modulation of the intemal RF-IF
GENERATOR.,

11

To use the AUDIO GENERATOR OUTPUT:

1. Plug either the audio cable (phono connector to
alligator connectors) or the 39G102 Dynamic
Mike Tester into the AUDIO OUTPUT jack on
the CB42 front panel.
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Fig. 4—Control Setup for Audio Output.

NOTE: When feeding the audio signal 4, Adjust the AUDIO OUTPUT control for an
directly to the microphone input using adequate audio level,
the audio test lead, the level of audio
signal may overdrive the mic pre-amp. NOTE: When the SSB two-tone is used
Inserting a 100K Ohm resistor in series for such tests as the alignment of the
with the red test lead will usually match balanced modulator of an SSB trans-
the output impedance of the generator mitter, the audio should be fed directly
to the input impedance of the pre-amp. into the audio circuitry of the trans-
ceiver rather than using the Dynamic
Mike Tester. The reason for this is the
2. Select the audio frequency desired (400 Hz, frequency response of most CB micro-
1000 Hz, or SSB two-tone) at the AUDIO phones used with the Dynamic Mike
selector switch. Tester will cause the carefully balanced
levels of the two audio signals to become
3. Connect the audio cable to the desired test point unbalanced which may indicate symtoms
or place the microphone on top of the rubber in the transmitter that are not actually
cushion on the Dynamic Mike Tester. present.
FREQUENCY COUNTER
The FREQUENCY COUNTER inputs of the CB42 1. Connect the output of the transmitter to be
allow external frequencies of up to 50 MHz to be tested to the 50 OHM EXTERNAL FRE-
measured with the resulting frequency indicated on QUENCY input jack using the supplied RF
the DIGITAL READOUT. The counter offers both a cable,
50 Ohm loaded input or high-sensitivity 1 Meg input.
2. Select the EXTERNAL FREQ®., 50 OHM LOAD

To use the 50 OHM LOADED EXTERNAL FRE-
QUENCY input:

12

position on the DIGITAL READOUT SELEC-
TOR.
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Key the transmitter and read the frequency
directly 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 frequency is be-
tween 100 KHz and 50 MHz, the FREQUENCY
COUNTER will indicate MHz with the decimal
point properly positioned, and the “MHz"
L.E.D. lit.
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Fig. 6—Control Setup for 1 Meg Frequency Counter,
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To use the 1 MEG LOADED EXTERNAL FRE- 2.
QUENCY input:
1. Connect the test point to be measured to the 1

MEG LOAD input using the special frequency 3

counter test lead. This lead has a ground connec-
tion (black alligator clip) and two input leads.
The red lead provides a direct connection to the
counter, and the yellow lead is isolated with an

internal 33 pF capacitor to minimize circuit
loading.

Select the EXTERNAL FREQ., 1 MEG LOAD
position on the DIGITAL READOUT SEL-
LECTOR.

Read the test point frequency on the DIGITAL
READOUT. The MHz and KHz lights will dis-
play the range selected by the automatic ranging
circuits of the FREQUENCY COUNTER, and
the decimal point will be positioned appro-
priately,

PERCENT OFF CHANNEL TEST
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Fig. 7—Control Setup for % off Channel.

The PERCENT OFF CHANNEL test will indicate the i
percentage of deviation of the CB transmitter’s fre-
quency from the FCC specs on the DIGITAL
READOUT.
To perform the PERCENT OFF CHANNEL test:
1. Connect the transceiver to the proper power

source as described in the PREPARING FOR

TEST section.
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 switch

to the AM position.
5. BSelect the same channel on the CB RF TUNER

and the transceiver under test. Key the trans-

mitter.

B.

8. The DIGITAL READOUT will indicate the

amount of transmitter frequency error. The FCC
allows a maximum error of .005%.

14

If a frequency error of more than .005% is indi-

cated, the DIGITAL READOUT SELECTOR
may be moved to the 50 OHM EXTERNAL

FREQ. position to determine if the transmitted
signal frequency is higher or lower 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 range given also includes
the possibility of the CB RF TUNER
operating slightly off channel but still with-
in its frequency limits. The suspected bad
transmitter may be retested using the
EXTERNAL FREQUENCY function and
referring to the upper and lower limits
table found in the Test Setup Booklet.

Repeat the test on all transmitter channels by
changing the transmitter’s channel selector con-

trol at the same time as the CB RF TUNER

switch.
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The CRYSTAL CHECK function allows any crystal

with a fundamental frequency of 1-20 MHz to be
inserted into the front panel universal crystal socket

to check for crystal activity. The crystal will be made
to resonate at its fundamental operating frequency.

To perform the external CRYSTAL CHECK:

1. Insert the crystal to be tested into the front-
panel socket marked CRYSTAL CHECK.

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

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

zero frequency readout,

NOTE: Many crystals used in CB trans-
ceivers are designed to operate on an
overtone, rather than their fundamental
frequency. For example, an oscillator
operating at 27.000 MHz will use 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 is
part of. For an exact reading of a
crystal’s operations, it should be mea-
sured in-circuit with the 1 Meg fre-
quency counter input.

RF WATTMETER

WARNING: The RF power output should
be checked before making any modulation
or frequency tests on a CB transmitter. If
the last three digits of the digital readout
show a flashing “888", the transmitter is
providing more than 20 Watts 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
transmitter’s outpul stages.

15

The RF WATTMETER of the CB42 is designed to
read the Peak-Envelope-Power (PEP) of the RF signal.
This allows the same meter to read SSB PEP, or aver-
age AM carrier power.

To use the RF WATTMETER.:

f

Connect the transceiver to the proper power
source as described in the PREPARING FOR
TEST section.

Connect the antenna output of the transceiver
to the 50 OHM input of the CB42 using the sup-
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Fig. 9—Control Setup for measuring AM RF Power,

plied RF cable. d. Key the SSB transmitter with either the USB
Select the RF WATTS function of the DIGITAL or LSB function on the transmitter selected.
READOUT SELECTOR.

For AM power, key the transmitter and read the e. Gradually tum the AUDIO OUTPUT control

RF Watts output on the DIGITAL READOUT posmaziiny Lonk ?“WE“:;“IEEP““I,},}:‘{: laebﬁ
with no modulation applied to the microphone. to provide at leasi a 19 Watts E'E;!P
The legal maximum reading is 4 Watts. With maximum output power Iis k
modulation, the PEP reading meter will indicate

the carrier plus the sideband power of the signal. DIGITAL REAGOUT BELECTOR

The maximum legal power for a fully modulated 3 . _
AM signal is 16 Watts PEP. O ...H,._,,.

NOTE: When measuring average AM
carrier power, shield the mike from mod-
ulation sources as modulation will cause . .
an increase in the RF power reading,
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Fig. 10—Control Setup for measuring SSB RF Power.

For SSB power: 1

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

b. Select the SSB TEST position on the audio
selector switch.

c. Place the CB mike over the cushion on the
Dynamic Mike Tester. Press the mike against

the cushion to insure good acoustical coup-
ling.

16
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Fig. 9—Control Setup for measuring AM RF Power,

plied RF cable. d. Key the SSB transmitter with either the USB
Select the RF WATTS function of the DIGITAL or LSB function on the transmitter selected.
READOUT SELECTOR.

For AM power, key the transmitter and read the e. Gradually tum the AUDIO OUTPUT control

RF Watts output on the DIGITAL READOUT posmaziiny Lonk ?“WE“:;“IEEP““I,},}:‘{: laebﬁ
with no modulation applied to the microphone. to provide at leasi a 19 Watts E'E;!P
The legal maximum reading is 4 Watts. With maximum output power Iis k
modulation, the PEP reading meter will indicate

the carrier plus the sideband power of the signal. DIGITAL REAGOUT BELECTOR

The maximum legal power for a fully modulated 3 . _
AM signal is 16 Watts PEP. O ...H,._,,.

NOTE: When measuring average AM
carrier power, shield the mike from mod-
ulation sources as modulation will cause . .
an increase in the RF power reading,
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Fig. 10—Control Setup for measuring SSB RF Power.

For SSB power: 1

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

b. Select the SSB TEST position on the audio
selector switch.

c. Place the CB mike over the cushion on the
Dynamic Mike Tester. Press the mike against

the cushion to insure good acoustical coup-
ling.

16
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Fig. 12—Control Setup for measuring Audio Power.

The internal SPEAKER SUB provides a matched 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 deter-
mining receiver output power and receiver sensitivity.

To use the AUDIO WATTS and SPEAKER SUR:

1. Connect the speaker output to the SPEAKER
SUB input jack using one of the supplied audio
cables. Since most receivers 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 connection to a speaker or
internal connection.

2. BSelect a rated speaker load using the SPEPLFLER
SUB switch.

a. The internal 10 Watt load is used to provide
4, 8, or 16 Ohm termination. When the

18

intermal SPEAKER SUB is used, the AUDIO
WATTS function reads the output power
directly,

b. If an external speaker or load is used, select
the SPEAKER position on the SPEAKER
SUB switch. In this position, the AUDIO
WATTS function will read directly if an 8
Ohm load is used. If a 4 Ohm load is used, the
reading of the AUDIO WATTS function must
be doubled. If a 16 Ohm load is used, the
reading must be halved for the actual audio
power.

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

NOTE: For specific applications of the

AUDIO WATTS function, see the Applica-
tions Section.
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The SCOPE ADAPTER output provides a converted
output of the modulation envelope present at the 50
OHM input at a frequency under 1 MHz. This allows

any general p

scope (with a bandwidth of at

least 1 MHz) to be used for analysis of the modu-
lation envelope. Specific applications of this output
are listed in the Applications Section.

To use the SCOPE ADAPTER:

1.

Connect the oscill vertical input probe to
the SCOPE ADAPTER output jack on the
CB42. Connect the scope ground lead to the
black binding post. Set the scope vertical ampli-
fier to 1 Volt per division.

Connect the RF output of the CB radio to the
50 OHM LOAD input jack of the CB42 using
the supplied RF cable.

19

Key the transmitter. The scope display will show
the carrier information (.5 V P-P indicates about
1 Watt RF).

Modulate the carrier of the transmitter. The use
of the AUDIO OUTPUT and the 39G102
Dynamic Mike Tester provides a convenient
method of modulating the carrier. The scope
will now show the modulation envelope. Adjust
the scope for proper sync on this composite
waveform.

NOTE: The scope adapter will provide an
output with a signal applied to the 50 OHM
LOAD input jack, regardless of the position
of the DIGITAL READOUT SELECTOR.

See pages 43 through 46 of the applications section

for special scope adapter applications.



APPLICATIONS

TRANSCEIVER THEORY & TROUBLESHOOTING

INTRODUCTION

CB Transceivers differ greatly from model to model.
Some may use tubes, transistors, or ICs while others

are hybrids made up of more than one type of active
components.

Most transceivers, however, follow standard block
diagrams. By studying the block diagrams for various
types of transmitter and receiver sections, it is easier
to interpret the manufacturer’s schematic diagrams.

The following block diagrams cover the most com-
mon types of CB transceivers. Each diagram also
contains notes as to the type of troubleshooting tech-
niques-signal injection or signal tracing-that may be

used with the CB42 CB Analyzer.

The CB42 is equipped to inject signals into any stage-
from the antenna input to the speaker of a receiver,
or from the microphone to the antenna output of a
transmitter. When used for signal tracing, the fre-
quency counter becomes a valuable tool. A second
tracing aid is a high-sensitivity volt meter such as the
Sencore DVM38 used with a RF probe such as the
Sencore 39G3.

The block diagrams cover AM transmitters and
receivers, and then SSB transmitters and receivers,

AM TRANSMITTER

}

Measure

RF Power
Modulation

% off channel
Fregquency

use scope adapter

Fig. 14—Typical AM transmitter,

An AM transmitter requires two signals to provide the
amplitude modulated output that is fed to the an-
tenna. The first is an RF signal operating at the CB
channel frequency. FCC rules require that this signal
must be supplied by a crystal controlled oscillator.
The RF carrier must be within .005% of the specified
channel frequency.

This RF signal is amplified and fed to a stage or set of
stages that can be modulated. One common method
of providing this modulation is to take.the output of

the audio amplifier and feed it to the collectors of the
RF amplifier transistors. The bias on the collectors
now changes in step with the audio signal while the
RF signal is applied to the base of the driver transistor.
The result is amplitude modulation of the RF carrier.

Filtering stages (TVI filters) are added at the output
of the RF amplifier to eliminate any harmonic con-

tent which would cause interference in other com-
munications bands.

AM RECEIVER

There are two basic types of AM receivers in general
use. Lower priced receivers use single conversion

20

superhetrodyne receivers. [n this receiver, the incom-
ing RF signal is mixed with the signal of a local oscil-



lator to produce a single IF frequency. A second type
of receiver uses dual conversion. In this receiver, the
incoming RF signal is converted to one IF frequency,
and then mixed with a second local oscillator to pro-
duce a second (lower) IF frequency.

While 455 KHz is a common IF frequency found in

both single- and dual-conversion receivers, there are
many other IF frequencies used. In general, the IF
frequency can be anything from 455 KHz to 12
MHz and just about any frequency in between.
For this reason, the CB42 provides a fully adjustable
IF generator providing 375 KHz - 12 MHz.

SINGLE CONVERSION IF

Measure
AGC Voltage

\l/

Measure
Frequency

L

Measure Frequency
or RF Voltage

Inject

lu Iﬂl'-'._l'll[l <t Crystal

/ IF
RF Local
Oscillator

g
Meter

Audio

Inject
Audio

Fig. 15—Typical Single-Conversion AM receiver.

A typical single conversion receiver is shown in the
block diagram in Fig. 15 . The incoming RF signal is
amplified in the RF amplifier. This amplifier usually
consists of a single tuned amplifier stage. The result-
ing amplified signal is fed to the mixer stage where a
local oscillator signal is present whose frequency is
offset from the incoming signal’s frequency by an
amount equal to the IF frequency.

The local oscillator may be operated at a higher or
lower frequency than the incoming signal's fre-
quency. The result is an output signal containing both
the sum and difference frequency of the two input
signals. This signal is fed into additional stages that
are tuned to the difference frequency or the IF
frequency.

The local oscillator is usually ecrystal controlled
(although FCC rules do not require crystal controlled
receiver operation). The local oscillator may use a sin-
gle crystal for each channel (46 crystals--23 for trans-
mit and 23 for receive), frequency synthesis (requir-
ing fewer crystals, such as 14 for both transmit and
receive), or phase-locked loop operation (one crystal
for both transmit and receive). These types of oscil-

lators will be described later.

The IF signal is then passed through several stages of
tuned amplification, and then fed to a diode detector,
and finally to the audio amplifier.

A portion of the IF signal is passed through the AGC
detector diode and converted to a DC reference vol-
tage. This AGC voltage is fed to the RF and IF stages
to control their gain so different signal levels have
approximately the same output level. This same AGC
signal may be fed to a meter circuit (“S” Meter) to
indicate relative signal strength. It may also be used
to control the squelch circuit.

The squelch circuit is an adjustable sensitivity con-
trol. It is set to allow an audio output only if the
input signal exceeds a certain level. The squelch eir-
cuit may be controlled by the AGC voltage (which is
proportional to the input signal) or the output of the
audio detector. A certain level of input signal causes
the squelch ecircuit to pass the audio signal, and a
lower level of signal causes the audio to be cut off.
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Fig. 16—Dual-Conversion IF stage with un-amplified 1st IF frequency.

The operation of a dual-conversion receiver is similar
to that of the singleconversion receiver with the
exception of an additional mixer and local oscillator.
Most dual-conversion receivers follow the block dia-
gram shown in Fig.16 . In this type of receiver, there
is no amplification for the first (high) IF frequency
other than that gain the mixer stage provides. In this
example, the first local oscillator operates at about
37.7T MHz, or 10.7T MHz above the incoming signal’s
frequency. The exact frequency of the local oscillator
is selected by the channel selector switch.

The output of the first mixer is fed to a link eircuit
made up of two tuned transformers with the second-
ary winding of the first transformer connected to the
primary of the second transformer. This circuit is

tuned to 10.7 MHz. This eliminates the other fre-
quencies produced by the mixer,

The output of the second link transformer is fed to
the input of the second mixer, where a frequency of
approximately 10.2 MHz is used to convert the signal
to 4556 KHz, In this example, the second oscillator is
also crystal controlled and adjusted by the channel
selector switch. In many dual-conversion receivers,
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 second mixer is amplified in several
tuned amplifier stages and detected the same as in a
single-conversion receiver.

Monitor Voltage

Inject
IF

Measure
Frequency

TYPICAL
455 KHz

To
Detector

Fig. 17—Dual-Conversion IF stage with amplified 1st IF frequency.
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Fig. 17 shows a variation on the dual-conversion
receiver just explained. In this receiver, an additional
stage of amplification is present between the first and

second mixer stages. Also note that the first IF
frequency is 7.6 MHz, due to a different first local
oscillator frequency than used in the first example.

AUTOMATIC NOISE LIMITER

Most receivers contain some type of noise suppression
circuits. The most common type is an Automatic
Noise Limiter (ANL). This stage usually consists of a
diode in series with the detector. The diode is slightly
forward biased which allows the audio signal to pass
through during normal operation. If a noise spike is

applied to the cathode of the diode, the spike reverse-
biases the diode causing it to stop conduction for the
time the noise spike is present. This causes a mom-
entary interruption of the audio being fed to the
audio amplifier.

AUTOMATIC NOISE BLANKER

Inject RF and Noise
Pulses from

Inject Noise
Pulses from
NL204 Using 39G110 terminated cable,

Fig. 18—Extra circuitry used for Automatic Noise Blanker,

Fig. 18 shows a more effective type of noise suppres-
sion is provided with an Automatic Noise Blanker
(ANB). Rather than sampling the detected audio out-
put, the noise information is taken from the output
of the RF amplifier or the first mixer. This signal is
fed through a separate IF system tuned to fre-
quencies less than 300 Hz,which noise pulses usually
occupy (ignition noise, AC power line noise, etc.).

Check with Scope

The output of this amplification stage is detected,
and fed to a “Noise Switch”'. This noise switch may
be between any of the IF stages or between the IF
stages and detector. Any time there is an output at
the ANB detector, the noise switch is tumed off,
eliminating the noise spikes from being passed to the
detector circuit.

SINGLE SIDEBAND OPERATION

Many transceivers are equipped for Single Sideband
(SSB) operation. In this mode of operation, the
carrier of the transmitted signal is removed (sup-
pressed) with only one of the sidebands being broad-
cast. SSB transmissions have two main advantages.
First, since only one sideband is necessary for trans-
mission, twice as many conversations can be present
on the 40 CB channels at one time. Half of the con-

versations are on the upper sidebands (USB) and half

are on the lower sideband (LSB) of each channel.

Secondly, S5B transmissions are less susceptible to
interference.

In operation, the transmitter must produce the nec-
essary sideband, and remove most of the carrier sig-
nal. The receiver, on the other hand, must re-insert
this missing carrier before being detected as a normal
AM signal.
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SSB TRANSMITTER

Audio
Input

RF
Input

Fig. 19—Simplified SSB balanced modulator.

The heart of an SSB transmitter is a “Balanced Modu-
lator”. The balanced modulator is a bridge circuit
with an audio input and an RF input. A simplified
balanced modulator is shown in Fig.19. The function
of the balanced modulator is to produce both the
upper and lower sidebands when the audio modula-
ting signal and RF signal are injected at their respec-
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 transmitter. This example typifies most
SSB transmitters which use a frequency lower than
the carrier frequency to operate the balanced modu-
lator. This simplifies the design of the balanced mod-
ulator since it operates at a lower frequency.

The output of the balanced modulator has both the

Inject Measure

Aufi'ﬂ r Frequency 1

Measure =i

Fregquency
Measure T,-::.t,m it
RF Voltage Oscillator

upper and lower sidebands present. To select the pro-
per sideband, the output of the balanced modulator
is fed to a filter that removes the unwanted sideband.

At this point, we have an S5B signal with a sup-
pressed carrier of 7.8 MHz. This signal is applied to
the input of the transmit mixer which operates the
same 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, and finally to a low-
pass filter to eliminate any harmonic content that has
been created in the mixing processes. The output of
the filter is fed to the antenna for transmission.

Measure
Frequency
RF Voltage

RF

Measure PEP 1 Freg.

Use Scope Converter

19.2 MHz

Transmit
Oscillator

Fig. 20—Typical SSB transmitter.
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SSB RECEIVER
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Typical

7.8 MHz

Inject IF Frequency
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‘

t e 4

Frequency

RF Voltage

Fig. 21—Simplified SSB receiver,

There are only minor differences between the opera-
tion of an SSB receiver and a standard AM receiver,
First, the frequency of the local oscillator selects the
upper or lower sideband. The block diagram in Fig.
21 shows a typical local oscillator arrangement. The
LSB oscillator will produce a different frequency of
7.8 MHz when combined with a lower sideband
signal. This is done by mixing the incoming single
sideband signal with a frequency of about 19.2 MHz.
The USB oscillator will also produce a 7.8 MHz IF
frequency when mixed with an upper sideband signal.
In this case, the injected frequency is 34.8 MHz, or
7.8 MHz above the selected sideband frequency.

The IF stages pass the signal as an SSB signal. It is
necessary to re-insert the missing carrier frequency
before final detection, This is done in a “Product
Mixer” which inserts the missing 7.8 MHz carrier on
the SSB IF signal. The result is an audio output that
is the same as the original modulation information
present in the transmitter. In order for the carrier
mixer to operate properly, the inserted signal must be
EXACTLY the same frequency as the missing carrier.

The “clarifier control” allows the frequency of the
7.8 MHz oscillator to be shifted slightly. This com-
pensates for a transmitter that may be slightly off
frequency (but still within FCC specs).

FREQUENCY SYNTHESIZER

Some transceivers require one crystal for each trans-
mitter channel and one for each receiver channel.
This means a 23 channel transceiver requires 46
crystals. Frequency synthesizer stages reduce the
number of crystals to 14 or less for all 23 transmit
and receive stages.

A synthesizer takes advantage of heterodyning--which
produces the sum and difference of two oscillator
frequencies. By selecting the frequencies of two oscil-
lators properly, the required 46 frequencies can be
obtained with fewer than 46 crystals.

Most synthesizers use two oscillators which are fed to
a mixer stage. The output of the mixer is then filtered
to produce the sum or difference frequency,

In other types of synthesizers, a third oscillator is also
used. With this setup, the output of the first set of
oscillators produces an intermediate frequency which
is then mixed with the third oscillator to produce the
final desired frequency.
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Fig. 23 shows a typical synthesizer setup using three
oscillators. Two of the oscillators produce the on-
channel frequency needed by the transmitter. The
same high frequency oscillator used with a different

low frequency oscillator produces a frequency 455
KHz below the carrier frequency for use as the
receiver’s local oscillator,

5.695 D Transmit

5.715 [] — T,,L,::it > & out

5.725 u — : e o — Mixer 27.1:35 .

5735 H[]—" : (32.7 - 5.695)

6.1504 ""l D : . . Receive

6.1704 ._l D — : H:::\re ? }_ Hn:f:aive out

61804 H[J— | Oscillator —+_L IXer 2&54395 _

6.1904 —||]|-—/ ' (32.7 - 6.1504) =
: (Channel 4 - 455 KHz)

32.700 H[] .

32.750 H [[F—— ' High

22 800 ._I D I___ Oscillator o

32.850 | []}——

32.900 | D I._/'

32.960 H{[J—"

Fig. 23—0scillator setup for 14 erystal synthesizer.

PHASE - LOCKED LOOP

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.

Voltage
Controlled
Oscillator

Correction
Voltage

Reference Phase Frequency
Dscillator Comparator Divider

Fig. 24—Programmable Phase-Locked Loop block
diagram.

A typical PPLL is shown in Fig.24 . It consists of a

crystal controlled master oscillator and a voltage con-
trolled oscillator (VCO). The VCO is designed to

operate at the desired oufput frequency. Its exact

output frequency is controlled by an input voltage.

In addition to the two oscillators, the PPLL consists
of several digital countdown stages, and a phase com-
parator. The amount of countdown is controlled by
external programming lines connected to the channel
selector switch. The phase comparator. generates a
correction voltage output if the phase of the two
input signals is not the same,

In operation, a DC voltage is applied to the VCO
which causes it to operate at a frequency close to the
desired output frequency. The digital countdown cir-
cuits are set so that the output of the countdown is
the same as the frequency of the master oscillator
when the VCO is exactly on frequency.

If the two inputs to the phase comparator are out of
phase, an error in the VCO frequency is indicated.
This phase error results in a correction voltage output
from the phase comparator which is applied to the
VCO. This correction voltage causes the VCO to shift
frequencies until VCO is operating at the desired fre-
guency,
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Fig. 25—Control Setup for measuring Audio Output Power.

The audio amplifier of a transceiver usually performs
two functions. First, it drives the loudspeaker during
receiver operation. Secondly, the same amplifier is
usually used to drive the modulator stage of the AM
transmitter. In order for the transmitter to be fully
modulated, the audio amplifier must be able to pro-
vide an undistorted output of 2-4 Watts (depending
on the modulator circuitry used). By testing the
audio output power in the receive mode of operation
of the transceiver, we can be sure that sufficient
power is available during the transmit mode.

To test for audio output power:
1. Supply the proper power to the CB transceiver.

2. Connect the output of the RF-IF OUTPUT jack
to the receiver’s antenna jack using the supplied
HF cable.

3. Connect the audio output of the receiver to the
SPEAKER SUB input of the CB42 using the sup-
plied 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 CB receiver.

&

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

6. Set the receiver's volume control for maximum
gain, and squelch to minimum.

T Adjust the MICROVOLTS OUTPUT controls
for a reading of 500 uV (x100 and 5).

8. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position,

9. Read the output power on the DIGITAL
READOUT.

The EIA specifies that the audio output power is the
point at which 15% clipping is present. To determine
this power point, connect an oscilloscope across the
SPEAKER SUB connection and increase the volume
control until about 15% clipping is shown. Fig. 26
shows a sine wave with 15% clipping.

Fig. 26—Sine wave signal unth 15% clipping.
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Fig. 27—Control Setup for test of squelch operation.

Proper operation of the squelch circuits allow the CB
user to eliminate background noise by raising the sen-
sitivity rating of the receiver. The EIA ies that
the receiver should unsquelch Ttself wi squelch
control set to its “ttght" (maximum squelched] posi-

tion :umerl'ge:m between 30 and 1000 microvolts of
incoming signal. Most manufacturer’s instructions are
more specific as to the point at which the receiver
unsquelches itself. For this reason, the specific manu-

facturer’s instructions should be consulted for the
proper squelch sensitivity.

To test for squelch operation:
1. Supply the proper power to the CB receiver.
2. Connect the output of the RF-IF OUTPUT jack

to the receiver's antenna jack using the supplied
RF cable.

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 receiver.

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

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

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

7. Set the receiver's volume conirol to maximum
gain.

8. BSet the receiver's squelch control for tight
squelch (maximum squelch).

9. [Increase the MICROVOLTS OUTPUT controls
until the receiver just breaks squelch. This will
be the point that the DIGITAL READOUT just
begins to show an audio output.

10. Read the amount of input signal directly from

the calibrations on the MICROVOLTS OUTPUT
controls,
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Fig. 28—Typical receiver sensitivity curves showing
EIA definition of sensitivity.

A typical sensitivity curve is shown in Fig.28 . As the
graph shows, the noise figure (dashed line) increases
with the input signal until the AGC circuit begins to
reduce the receiver’s gain, at which point it begins to
level off. The Signal Plus Noise (S+N) curve builds
more quickly with an increasing input signal, and also
levels off due to the limits of the receiver's audio
detector circuit. The EIA Sensitivity is the point
where these two lines are 10 dB apart, or the (S+N)
figure is 10 times the (N) fisure.

The CB42 simplifies the EIA sensitivity test in two
ways. When the §/N button is pressed, the sensitivity
of the AUDIO WATTS function is increased by
10 dB. This eliminates the need of a Decibel reading
meter. The button also removes modulation from the

RF signal so only the noise figure is being generated.
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Fig. 29—Receiver sensitivity curves with “noise”

curve increased by 10 dB.

The graph in Fig.29 shows what happens if the noise
curve shown in Fig. 28 is increased by 10 dB. The
graph shows that the point where the two lines cross
is the same point that gave the sensitivity figure in
the preceding graph. This is exactly what the CB42
does. The noise output is increased by 10 dB, so all
that is necessary is to find the point where the S+N
and N figure read the same on the DIGITAL
READOUT,
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Fig. 30—Control setup for determining receiver sensitivity.
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To perform the receiver sensitivity test: 8. Set the MICROVOLTS OUTPUT controls for
1 uV output (x.1 and 10).
1. Supply the proper power to the CB receiver.
9. Read the audio output power on the DIGITAL
2. Connect the output of the RF-IF OUTPUT jack READOUT.
to the receiver’s antenna jack using the supplied
RF cable, 10, Depress the S/N CHECK pushbutton and read
the DIGITAL READOUT with the button de-
3. Connect the audio output of the receiver to the pressed.
SPEAKER SUB input of the CB42 using the
supplied audio cable. Set the SPEAKER SUB 11. If the reading is higher with the button de-
switch to the proper impedance to match the pressed, the noise figure is greater than the signal
output of the receiver, plus noise, so the signal must be increased by
increasing the output of the MICROVOLTS
4. Set the CB CHANNEL TUNER to the same OUTPUT controls.
channel as the CB receiver. If the reading is lower with the button de-
1 1 th
5. Set the internal audio generator to 1000 Hz and Eﬁi tiln ﬁi F?g;l ;ﬁﬁiﬁﬁ?ﬁﬂﬁma;
tie AUDIOMODULATION smtch.to: 802, ing the output of the MICROVOLTS OUTPUT
6. Set the DIGITAL READOUT SELECTOR to gorkrals,
the AUDIO WATTS position. The point where the same readout is obtained with
the button in or out is the 10 dB (S+N)/N point. The
7. 8et the receiver's volume control to maximum receiver sensitivity is simply read from the two

gain, and squelch to minimum.

MICROVOLTS OUTPUT controls.
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Adjacent channel rejection indicates the selectivity of

Fig. 81—Control Setup for adjacent channel rejection test.

To test for adjacent channel rejection:

the receiver by showing how much signal on an ad-

jacent channel is required to interfere with a signal on 1.

the selected channel.

Supply the proper power to the CB receiver.
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Connect the output of the RF-IF OUTPUT jack

to the receiver’s antenna jack using the supplied
RF cable.

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 receiver,

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

NOTE: Only use Channels 2,5, 6,9, 10,
13, 14, 17, 18, 21, or 27-40 for adjacent
channel rejection tests since other chan-
nels have more than the normal 10 KHz
spacing between channels,
Set the internal audio generator to 1000 Hz and
the AUDIO MODULATION switch to 30%.

Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position.

Set the receiver’s volume control to maximum
gain, and squelch to minimum,

10.

11.

Set the MICROVOLTS OUTPUT controls for an
output of 1 uV (x.1 and 10)

3et the receiver’s volume control for a reading of
1.00 on the DIGITAL READOUT.

NOTE: If 1.00 cannot be obtained, leave
the volume control at maximum and use
this reading as the reference for Step 11.

Switch the RF TUNER to the next adjacent
channel above the one being tested.

Increase the MICROVOLTS OUTPUT control

iﬂﬂé a reading of 1.00 on the DIGITAL READ-
A e

12. Using an electronic calculator, slide rule, or the

13.

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

the adjacent channel setting of the MICRO-
VOLTS OUTPUT control to the 1 uV reference.

Repeat steps 10-12 for the lower adjacent chan-
nel. The adjacent channel rejection is the dB

ratio of signals that gave the lowest dB ratio.

AGC

The EIA specifies that the AGC circuits should main-
tain the output of a receiver within 30 dB with a sig-

nal input range of 1 uV through 50K uV. A typical
A

e

WATTS function of the CB42 will quickly show that
a receiver is within EIA specs with a test of the
dynamic range of the receiver,

To test the operation of the AGC circuit:

1.
2,

Supply the proper power to the CB receiver.

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

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 receiver.

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

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

Set the MICROVOLT OUTPUT controls to pro-
vide DOK uV of signal (x10K and 5).

Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position.
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Fig. 32—Typical receiver AGC curve.

10.

11,

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

Reduce the output of the RF GENERATOR
using the MICROVOLTS OUTPUT controls
until the DIGITAL READOUT indicates 0.20
Watts,

Without changing the MICROVOLTS OUTPUT
controls, re-adjust the receiver’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).

Repeat steps 9 and 10, which gives the -20 dB
point.
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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 receivers greatly exceed

Fig. 33—Control setup for AGC test.

the 30 dB range specified by the EIA,
This is indicated by the RF level reach-
ing 1 uV before resetting the receiver
volume control three times, If the re-
ceiver has less than a 30 dB change from
50,000 uV to 1 uV input, it meets the
EIA specifications for AGC operation.

RECEIVER GAIN

r _
4 CB AF TUNER N b
v
a “'E-'I; o — -;'\
_3%*1,‘.3 J*J"'.a,"r
- "_.:_“"
= g = Ao rnn
l:- & =l (RN T T O I
- " --';'.._..'
{,:l-\l}:_'_hﬂ#;‘;‘ SEMRCOFE OIWRE €8 ANALYIER
P O
2 ] " HEEL WATTS
! J \ J
AUDID DIGITAL READOUT SELECTOR

RF-IF GENERATOR

nog%

| I | —
HEE!II:FIHUBLT OUTPUT

%0 5
i =
Ala e QXK &
IIi-!II:II.

z?!

IDOEH:

- -
L
]
[ ]
L]
L]
-
& AUDI0 WATTS
AR EEER Sl

SPEAKER SuUB
i 4&n

LI
SPFEANER » 1611

im0y

ANALYZING OUTPUT SIGMNALS MODEL DIGITAL READOUT INPUT SIGNALS
AEE ceaz2 SPEAKER SUR
[EF N

e

Fig. 34—Control setup for measuring receiver gain,
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The gain of a receiver is the ratio of the output power
to the amount of antenna input power. The use of the
CB42's audio wattmeter simplifies this test, since the
output signal is read as a power rather than a voltage.
This means that the output impedance and voltages
do not need to be calculated for the power ratio. The
accompanying graph shows the amount of receiver
gain in dB using a 1.00 Watt output as a reference.

To determine receiver gain:

1. Supply the proper power to the CB receiver.

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 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 receiver.

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

5. Set the internal audio generator to 1000 Hz and
the AUDIO MODULATION switch to 100%.

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

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

B. Adjust the MICROVOLTS OUTPUT controls
for a reading of 1.00 Watts on the DIGITAL
READOUT.,

9. Read the setting of the MICROVOLTS OUTPUT
controls to determine the amount of input nec-
essary for a 1.00 Watts readout.

10. The receiver gain is the point on the graph indi-
cated by the setting of the MICROVOLTS OUT-
PUT controls. EXAMPLE: A reading of 1 uV
indicates a gain of 137 dB.
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Fig. 35—Chart for determining dB of receiver gain.
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The impulse noise limiter test determines the effec-
tiveness of the Automatic Noise Limiter (ANL) or
Automatic Noise Blanker (ANB) circuits in the
receiver. These circuits are designed to reduce inter-
ference from such 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 which
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 the CB42
and a signal-to-noise test performed,

To test the operations of the ANL and ANB circuits:

1. Supply the proper power to the CB receiver.

2. Connect the output of the CB42's RF-IF OUT-
PUT jack of the INPUT JACK of the NL204.

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

Set the receiver ANL switch on, and squelch to
minimum.

Set the CB RF TUNER to the same channel as
the receiver.

3.

6.

With the NL204 turned off, perform the EIA
Sensitivity Test as described previously.

NOTE: Since the output of the CB42
is dropped 6 dB by the mixing circuits
of the NL204, the receiver should re-
quire twice as much output from the
CB42 for this test as compared to the
standard sensitivity test.
Note the setting of the MICROVOLTS OUTPUT
controls for the 10 dB (S+N)/N point.

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

The EIA specifies that the two points should be less
than 10 dB apart. Calculate the dB ratio -::-sz;he two
signals using the formula dB=20 Logy , O

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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SPECIAL APPLICATIONS OF DYNAMIC MIKE TESTER

In addition to using the Dynamic Mike Tester for in-
jecting signals to the transmitter, it mav also be used
as a substitute speaker for a receiver with a suspected
bad speaker. Simply use the proper audio adapter
[available from most electronics distributors) to con-

nect the standard RCA phono plug to whatever type
of connector is used for the output of the receiver for

external speaker use. The Dynamic Mike Tester will
now function as the unit’s speaker,

SSB RECEIVER TESTS

GENERAL SSB RECEIVER TEST/CLARIFIER ADJUSTMENT
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Fig. 38—Control setup for general SSB receiver 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 crystals or defective PPL program-
ming switch contacts.

The setting of the clarifier (voice lock) control is
necessary before any other receiver tests are made.
Once the clarifier is set as 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 instrue-
tions for centering should be consulted.

To test the peneral operation of the SSB receiver:

1. Supply the proper power to the SSB receiver.

2. Connect the output of the CB42's RF-IF OUT-

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

Connect the recewver'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 of the
receiver.

Make an audio connection 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.

Set the CB RF TUNER and the SSB receiver's

channel selector to the same channel with the
squelch control at minimum.

Set the RF-IF CONTROL switch and the SSB
receiver’s function switch to LSB.

B 1)



7. Set the MICROVOLTS OUTPUT controls to
pmvidm 50 uV of signal (x 10 and 3)._

READOUT. A properly operating receiver should.
provide 2-4 Watts.

8. Adjust the receiver volume control to maximum.

9. Set the DIGITAL READOUT SELECTOR to
EXT FREQ (1 Meg load) position.

10. Adjust the receiver clarifier for a reading on the
DIGITAL READOUT of 1.00 KHz.

11. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS positon.

12. Read the audio output power on the DIGITAL

This test may be performed on each of the channels
by rotating the channel selector switch of the receiver
at the same time as the CB RF TUNER. It should not
be necessary to reset the clarifier control for each
channel. Changes in the output frequency of more
than 1 KHz indicates an off-frequency crystal in the
receiver local oscillator. This test may also be made
on the USB function by repeating Steps 9-12. If the
clarifier must be shifted more than 15° for a 1 KHz

readout, the alignment of the receiver should be
considered.

SSB RECEIVER SENSITIVITY
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Fig. 39—Control setup for determining SSB receiver sensitiviry.

The EIA defines receiver sensitivity as the point
where the signal plus noise (S+N) is 10 dB greater
than the noise (N) of the receiver. The formula for
sensitivity is 10 di: (S+N)

"~ (N)

To test for receiver sensitivity:

1. Supply the proper power to the S5B receiver.

2. Connect 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 audio output to the
SPEAKER SUB input jack using the suppled

audio cable. Set the SPEAKER SUB control for
the same impedance as the output of the
receiver.

4. Set clarifier by performing General S5B Receiver

Test.

5. Set the receiver's function switch to LSB.

6. Set the DIGITAL READOUT SELECTOR to

the AUDIO WATTS position.

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



8. Set the RF-IF CONTROL to AM.

9. Depress the S/N CHECK button and note the
reading of the DIGITAL READOUT,

With the S/N CHECK button in the “out” posi-
tion, set the RF-IF CONTROL switch to the
LSB position.and re-adjust the MICROVOLTS

QUTPUT control for the same reading on the
DIGITAL READOUT as was noted in Step 9.

Note the setting of the MICROVOLTS OUTPUT con-
trols. This setting is the 10 dB (S+N)/N sensitivity
point. The test should be repeated on the USB.
The sideband giving the highest reading is the rated
receiver sensitivity.

SSB ADJACENT SIDEBAND REJECTION
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Fig. 40—Control setup for SSB adjacent sideband rejection fest.

The adjacent sideband rejection of a receiver indicates
how well the receiver’s IF stages will reject a signal on
the sideband opposite the one desired. For example:
If the receiver is set for USB on channel 4, the figure
indicates how well the receiver will reject a LSB signal
on channel 4.

To test for adjacent sideband rejection:
1. Supply the proper power to the CB receiver.

2. Connect 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 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
receiver.
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4. Set clarifier by performing General SSB Receiver
Test.

5. Set the MICROVOLTS OUTPUT controls to the
receiver’s rated 10 dB sensitivity point.

6. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position,

7. Set the RF-IF CONTROL switch to the LSB
position,

8. Set the receiver’s volume control for a reading of
1.00 on the DIGITAL READOUT.
9. Bet the receiver's function switch to USB.

10. Increase the setting of the MICROVOLTS OUT-
PUT controls for a reading of 1.00 on the
DIGITAL READOUT,



Calculate the dB ratio of the final setting of the
MICROVOLTS OUTPUT controls to the receiver’s

A dB conversion chart is in the back of the CB42
Speed Test Setup Booklet. EIA that the

rated sensitivity using the formula 3p.90 Log4 E ; n_:ini_muj-:n dB ratio is 40 dB for a properly operating
SSB RECEIVER AGC
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Fig. 41—Control setup for SSB AGC test.

The EIA specifies that the AGC circuits in a receiver
should maintain the audio output within 16 dB with

a_signal input_range ge of 50,000 uV down to the

receiver's rated sensitivity.

To test the operations of the AGC circuits:
1. Supply the proper power to the CB receiver.

2. Connect 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 control for
the same impedance as the output of the

receiver,

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

5. Set clarifier by performing General S5B Receiver
Test.

6. Set the MICROVOLTS OUTPUT controls to
provide 50,000 uV of signal (x10K and 5).

7. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position.

8. Set the RF-IF CONTROL switch to the LSB
position.

9. Set the receiver’s volume control for a reading of
1.00 on the DIGITAL READOUT.

10. Decrease the MICROVOLTS OUTPUT controls
until the reading of the DIGITAL READOUT
drops to 0.10. Reset the receiver’s volume con-
trol for a reading of 1.00 without disturbing the
settings of the MICROVOLTS OUTPUT con-
trols. At this point, the output is -10 dB from
the 50,000 uV position.



11. Continue to decrease the MICROVOLTS OUT-
PUT controls until the DIGITAL READOUT
indicates 0.25. This point is -16 dB from the

original reading at 50,000 uV.

If the receiver meets or exceeds the EIA specifica-
tions, the settings of the MICROVOLTS OUTPUT
controls should be less than or equal to the sensitivity
point found with the SSB Receiver Sensitivity Test.

SSB RECEIVER SQUELCH
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Fig. 42—Control setup for SSB squelch test.

This test indicates the point at which the squelch
circuit opens when set to the maximum squelched
position,

To test for squelch operation:

1. Supply the proper power to the CB receivers.

2. Connect the output of the CB42's RF-IF QUT-
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 control for
the _same impedance as the output of the
receiver.

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

b. Set clarifier by performing General SSB Receiver
Test,
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6. Set the receiver’s squelch control to the mini-

mum squelched (open) position.

7. Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position.

8. Set the MICROVOLTS OUTPUT controls to
provide 50 uV of signal (x10 and 5).

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

10. Set the receiver’s squelch control for the maxi-
mum squelch (tight) position.

11. Increase the settings of the MICROVOLTS

OUTPUT controls until the reading on the DIGI-
TAL READOUT reads more than zero.

Read the signal level from the MICROVOLTS OUT-
PUT controls. This is the amount of signal needed to
break squelch. The EIA states that this should not be

more than 500 uV, -




SSB RECEIVER IMPULSE NOISE TEST
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Fig. 43—Control setup for SSB AGC test.

The EIA impulse noise test indicates how well the
Automatic Noise Limiter (ANL) and Automatic
Noise Blanker (ANB) cancel noise pulses without
drastically changing the receiver’s sensitivity. The test
is performed with the optional NL204 EIA Noise
Pulse Simulator.

To perform the impulse noise test:

1. Supply the proper power to the CB receiver.

2. Connect the output of the CB42’s RFIF OUT-
PUT jack to the input of the NL204. Connect
the output of the NL204 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 control for
the same impedance as the output of the
receiver.

4, Set the CB RF TUNER and the SSB receiver’s
channel selector to the same channel with the
squelch control at minimum.

5.  Set clarifier by performing General SSB Receiver
Test.

6. Set the MICROVOLTS OUTPUT controls to
provide 1 uV of signal (x.1 and 10).

10.

11.

Set the DIGITAL READOUT SELECTOR to,
the AUDIO WATTS position.

Connect an oscilloscope in parallel with the
SPEAKER SUB connection. An audio “Y”
cable may be used for this connection.

Set the RF.IF CONTROL switch to the LSB
With the NL204 tumed off and receiver ANL

and ANB switches tumed off, perform the
S8SB receiver sensitivity test described previously.

NOTE: The receiver's sensitivity should
indicate about twice as many microvolts
as a normal test due to the losses in the
6 dB mixing circuits of the NL204.

With the RF-IF CONTROL switch in the LSB

position, adjust the receiver's volume control for
a readout of 1.00 on the DIGITAL READOUT.

NOTE: If a 1.00 readout cannot be ob-
tained with the volume control at max,
leave the control at max and note the
readout at this point., Then wuse this
figure as the reference point.

Note the peak-to-peak value of the audio output
on the scope.



12. Switch the RF-IF CONTROL to AM.

13. With the receiver's ANL and ANB switches still
turned off, turn on the NL204 and increase its
output until the peak-to-peak level of the noise
pulses displayed on the scope are the same as the

reference in Step 11.

14. Tum the receiver's ANL and/or ANB switches

on. Repeat the receiver sensitivity test.

NOTE: The amount of signal needed to

reach the 10 dB sensitivity point should
be greater than in Step 10.

15. Using the formula dB=20 Log 1o E]

e ——

calculate

2
the dB ratio of the two input voltages found in
Steps 10 and 14. A dB conversion chart is found
in the back of the CB42 Speed Test Setup Book-
let.

The EIA specifications state that this ratio should be
equal to or less than 3 dB ratio between the sensi-
tivity figure found in Steps 10 and 14.

AM & SSB TRANSMITTER TESTS

The CB42 is equipped to perform all transmitter tests
recommended by leading CB manufacturers. The
following instructions, plus those tests discussed in
the Operation section of this manual, give step-by-
step instructions for performing these tests. If the
manufacturer’s instructions differ from these pro-

cedures, the manufacturer’s literature should be
followed,

WARNING:

FCC Regulations require that any adjustments or repairs of
any transmitter which may affect its operation must be made
by, or under the immediate supervision of a person holding a
First- or Second-Class Commercial Radiotelephone License.
(See FCC Rules and Regulations Part 95.97.)

AM TRANSMITTER FREQUENCY

The transmitter frequency may be monitored in
either of two ways-direct frequency readout, or as a

percent off channel. Both of these tests are described
in the general operating instructions.

SSB TRANSMITTER FREQUENCY
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Fig. 44—Control setup for measuring SSB transmitter frequency.
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Since a properly operating SSB transmitter has no
output without modulation, a modulation signal must
be applied to measure the output frequency.

To measure the output frequency:

1. Connect the antenna output to the 50 Ohm
loaded input.

2. Connect the audio output of the CB42 to the
microphone input using a direct connection
(using the supplied audio cable) or by using the
39G102 Dynamic Mike Tester.

3. Set the transmitter function switch to the upper
sideband position (USB).

4. Set the CB42’s audio generator to 1000 Hz.
5. BSet the CB42's audio output level to provide

about 8 Watts PEP as monitored by the RF

WATTS position of the DIGITAL READOUT
SELECTOR.

6. Move the DIGITAL READOUT SELECTOR to
the “50 OHM load™ position of the EXTERNAL
FREQ. function.

The output frequency of each channel may now be
monitored. Remember that each channel will read
1000 Hz above the center frequency of the trans-
mitter (since the signal being measured is actually the
upper sideband which is the suppressed carrier fre-
quency plus the modulation frequency). This differ-
ence may also be used to check the channel fre.
quency by using the Percent Off Channel function.

SSB TRANSMITTER PERCENT OFF CHANNEL
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Fig. 45—Control setup for determining SSB transmitter percent off channel.

With the same cable connection used for the above
test: by the generator 1000 Hz above the normal

1. Set the DIGITAL READOUT SELECTOR to carrier frequency.

the PERCENT OFF CHANNEL position. 3. Rotate the transmitter’s channel selector knob

through each of the CB channels while setting
the CB RF TUNER knob to the same channel

for each test.

2. Bet the RF-IF GENERATOR control to the
USBE position. This shifts the reference signal
supplied to the % OFF CHANNEL -circuits
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4. Read the percentage of difference from the
DIGITAL DISPLAY.

NOTE: In many SSB transmitters, the “Clarifier” control
changes the output frequency of the transmitter slightly.

When checking the first channel’s transmitter error, set this
control for a minimum reading of error on the DIGITAL
READOUT.

SSB TRANSMITTER CLARIFIER CONTROL TEST

The tuning range of the clanfier control should not
cause the transmitted frequency to go beyond the
005% tolerance allowed by the FCC.

To test this function:

1. Set up the PERCENT OFF CHANNEL TEST
described in the previous paragraph.
2. Rotate the clarifier through its tuning range.

The percent off channel indication should not read
over .005% at any setting of the clarifier control.

SCOPE ADAPTER APPLICATIONS

The scope adapter output allows the modulation en-
velope of the transmitter output to be monitored using
any general purpose oscilloscope with at least a 1| MHz
bandwidth. The instructions for hookup for general

waveform analysis are included in the General Opera-

tions section. The following figures show typical modula-
tion envelopes. AM Modulation Fig. 46 shows an un-
modulated carrier. By applying modulation, the
modulation envelope can be seen.

v
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Fig. 46—Unmodulated carrier waveform.
Fig. 47 shows the definition of positive and negative

modulation. Positive modulation is the amount of

change from the unmodulated carrier level to the max-
imum peak. Fig. 47 shows a modulation envelope with
the original carrier level shown as Ve. The percent
modulation is simply the amount of change in the posi-
tive direction (Vp) divided by the carrier voltage. This
ratio 18 then multiplied by 100.
A\
p
U{: X 1["]

The negative modulation is calculated the same way ex-
cept the amount of voltage change in the negative direc-
tion is used. The formula for negative modulation is:

vﬂ.
% Neg Modulation =

C

% Pos Modulation=

x 100.
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Fig. 47—Amplitude modulated Signal.

The FCC specifies that both the positive and negative
modulation be limited to 100% maximum. It is possible
to have over 100% positive modulation if we have a non-
symetrical modulation waveform. Since this would in-
crease our output power over 16 Watts PEP, the FCC
prohibits this type of modulation.

Negative modulation over 100% , however, is not possi-
ble. Once the modulation envelope reaches 100%, the
carrier is reduced to zero. Any further increase in
modulation level results in a waveform like that shown
in Fig. 48 . The resulting clipping results in a distorted
signal, and the generation of harmonics of the 27 MHz
carrier. These harmonics result in signal splatter across
several channels, or in severe cases into other com-
munications bands,

The scope adapter allows checks for negative over-
modulation peaks. Any amount of input signal should
not result in the closing of the carrier and the resulting
clipping. Transmitters are required to have peak limiting
circuits to prevent this type of overmodulation.



Fig. 48—Negative clipping due to over-modulation.

NOTE: When determining positive or negative modus-
lation, the digital readout of percent modulation
proves to be a more accurate method than scope
interpretations. The reason is the circuitry of the per-
cent modulation test determines the average carrier
power to calculate positive and negative modulation.
Any distortion of the waveform will show as a differ-
ence in positive and negative modulation when a
symetrical wave is used to modulate the transmitter.
Since the negative modulation detector will not show
more than 100% modulation, however, the scope
adapter should be used for checking negative over-
modulation,

RESIDUAL CARRIER NOISE CHECK

Fig. 49—Carrier with no residual noise,

With no modulation signal applied to the input of the
transmitter, the result should be the clean carrier signal
shown in Fig. 49 . If the modulation stages contain
residual noise, the result is modulation of the carrier, with
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no signal applied to the microphone. To test for this condi-
tion, key the transmitter, and make sure that no audio sig-
nal reaches the microphone. Shielding the microphone
from audio signals may be necessary for this test. If
modulation appears on the waveform (which would also
read as modulation using the modulation position of the
DIGITAL READOQUT SELECTOR) residual carrier

noise 18 indicated.

TRAPEZOIDAL MODULATION

"_.I“"'
VERT HORIZ
IN IN
;j T
SCOPE MODULATION
ADAPTER SIGNAL

Fig. 50—Scope hookup for trapezoidal display.

A second method of modulation analysis is the use of the
“trapezoidal method' of waveform analysis. The
hookup for this test is shown in Fig. 50 . The horizontal
input of an oscilloscope is connected to the modulation
line running to the RF stage of the transmitter. The
scope adapter output is run to the vertical input. A vec-
tor scope such as the Sencore PS29 or PS163 can be used
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Fig. 51—Trapezoidal modulation envelope,
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Fig. 52—Trapezoidal pattern showing signs of phase
shift.

for these connections. When a signal is applied to the
transmitter, the waveform shown in Fig. 51 results.If a
phase shift like that shown in Fig. 52 is evident, the
scope’s horizontal input is not connected to the modula-
tion line. Examine the transmitter schematic diagram to
make sure there are no inductors or capacitors between
the modulation line and scope connection that may
cause such a phase-shift.

If the transmitter output is unmodulated, a vertical line
should be present on the scope. Applying modulation
forms the trapezoid. The formulas for determining
modulation using the trapezoidal method of waveform
analysis are the same as for standard modulation. The
amplitude of the unmodulated carrier (the vertical line
just mentioned} is used as the reference. The maximum
and minimum points of the trapezoid are then used for
determining positive and negative modulation.

Fig. §3—Trapezoidal pattern showing slight amount
of non-linear modulation.,
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Fig.

b3 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 trapezoid are due to the non-linear
amplification. An extreme case of non-linear amplifica-

Fig. 54-Trapezoidal pattern showing severe case of
non-linear modulation.

tion i shown in Fig. 54 . The next waveforms in Fig.
05 show the three signals used to produce the
waveform in Fig. 54 . Fig. A shows the modulation sig-
nal being applied to the collectors of the RF transistors.
Fig. B shows the resulting RF output. The audio input
signal is shown in Fig. C.

Fig. 55-Signals used to produce waveform in Fig-
ure 54,

If the transmitter is showing signs of negative over-
modulation, the waveform shown in Fig. 56 results.
The “tail"" at the left of the waveform 1s a result of the
clipped portion of the modulation envelope.



Fig. 58 shows what happens when the balanced
modulator is misadjusted slightly to allow some of the
carrier to pass through. The waveform becomes modu-
lated.

Fig. 56— Trapezoidal waveform showing negative
modulation clipping.

SSB APPL'CATIONS Fig. 58—Poorly adjusted balanced modulator in-

creases AM modulation from SSB trans-
The balanced modulator of an SSB transmitter should mitter,
eliminate most of the carrier frequency allowing only
one of the sidebands to be broadcast. The scope adapter
output will show the presence of a carrier in one of two
ways.

In adjusting the balanced modulator, simply set the bal-
anced modulator for the least amount of modulation on
the single tone output signal.

SSB TWO-TONE METHOD
SSB ONE-TONE METHOD

Fig. 59—Properly ad- Fig. ﬁ'ﬂ—Pﬂﬂf}' adjust-

] lanced du- ed balanced modulat
Fig. 57-Minimum AM modulation results from pro- juAted. Saknsed: mod INIAETS TRAICTEY.

per setting of balanced modulator in 8SB g'!;:s;- ﬂ;:?;fduees o, SN CrON OUN:
transmitter. )
Using two balanced tones, the waveform in Fig. 59

If a single tone is used to modulate the SSB transmitter, should result. If there is any carrier information in the
the result should be a single frequency output. This out- RF output, the waveform will not close at the baseline,
put should be offset from the carrier frequency by the fre- but have the carrier present at these points. To adjust the
quency of the modulating signal. Fig. 57 shows a pro- balanced modulator using the two-tone input provided
perly adjusted balanced modulator output. Note that the by the CB42, simply adjust the balanced modulator until
single tone input produces a single unmodulated carrier. the nulls of the waveform just close.
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MAINTENANCE AND SERVICE

INTRODUCTION

This Maintenance and Service Section will help you
maintain the CB42 within the published specifications
and assure years of useful application.

This section covers general maintenance and complete
recalibration instructions. The schematic and parts list
as well as board legends are included on separate sheets.
The schematics use Sencore’s “Circuit Trace’’ color cod-
ing to aid in circuit tracing if service ever becomes
necessary.

Complete warranty information is included in the Quali-
ty Assurance Tag attached to the CB42, The QA tag also
includes general warnings applying to your CB42 and in-

WARNING

These servicing instructions are for use by
qualified personnel only. To avoid electric
shock, do not perform any servicing other
than that contained in the operating in-
structions unless you are qualified to do so.

— e

formation on factory service. If you should find it necess-
ary to return your CB42 for service, enclose the QA tag
with the final tester's signature.

FUNCTIONAL DESCRIPTION AND BLOCK DIAGRAM

EXT 12V O

INPUT |

105 - 125 WAk
INPUT
L3

BV HELG

1 NIEE q00

14 TIPF 28 A

AsSEMBLY T

e ——— = —_—

L.ED.
CISPLAY ASSEMBLY

EHANNEL SELECTOR T
SWITCH ASSEMBLY ¥ I
T00 MF
EXTMOD Y ARG, | W REG)
m, > - = 110V REG [
v w
Py 1 COUNTER ASSEMBLY | COUNTER IN
4 PHOND
o : | RF —1F 24 PHONO PHOND
e PFHOMND SN, AUDID SIGH AL j 4 -
MOLEX . !
1 1 ’ i
I 100% ALUDID §IGNAL A
EXT y 1.
AULND #
IF —F ASSEMBLY BMODULATION B pe——
+10W REG.
10V REG, ) ST EATTS
~ % MOD 5 RF FWH
PHONG FUNCTION ASSEMELY | =
# +3.EV DWW RLE. | -
‘h"' ETAL CHK
B+ COMTARGL
PHONG } P TY
FHEAM AUDID
Be | LEVEL
CONTROL ,
ETEP ATTENUATOR = 4 RF
ASSIMBLY CONTROL |
1 PHOND
. | 'S - ATaAL FREQ
h |! PHONGD [
AF RF TO
SARMPLE COuN
% ;-;ELTL::TH sw‘ﬁri::lﬁf;ﬁ:w HTAL CHECK & SCOPL 1 U ANPUT i1 counrerer FAMS [|p
A0S f L3 N
THRMIATY PTER AssEMOLY | = ASSEMBLY PHORD ASSEMBLY A
I'

v l
RF = IF SFEAKER
LHFTRUT SUE

SCOPL
ADAPTER

[ ol

I I
EXT FREDQ EXT FREC
B T MEG

AL
DLUTFUT ﬁ'

Fig. 61—Block diagram of CB42,
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The Block Diagram of the CB42 is shown in Fig. 61

Each of the sections in the block diagram is isolated
from the other sections with power supply filtering and
electrical shielding. This results is very little interference

between sections. This design approach also allows any
circuit troubleshooting to quickly isolate a malfunction
to a single circuit board by injecting signals or monitor-
ing signals at the front panel input/output jacks.

COMPLETE CIRCUIT DESCRIPTION

The complete circuit description for the CB42, with
simplified circuit diagrams, is available for $5.00 han-

dling charge from the Sencore Field Engineering Depart-
ment, 3200 Sencore Drive, Sioux Falls, S.D. 57107.

ACCESS/DISASSEMBLY

To gain access to the interior of the CB42 for main-
tenance or calibration, follow this procedure:

1. Remove AC power from the CB42 by disconnecting
it from the AC line.

2. Remove the six screws in the bottom panel and

slide the panel towards the rear of the unit to
remove it.

3. Hemove the two screws on either side of the case,

and the two screws on the top of the case. Remove
the case by sliding it towards the rear of the unit.
As the case is removed, feed the AC cord through
the hole in the case until the case is clear of the
unit.

4. Complete access is available for calibrating the

CB42 without further disassembly.

5. To reassemble, simply reverse the steps above.

CALIBRATION PROCEDURE

The calibration of the CB42 should be checked at regu-
lar intervals to make sure it is within original accuracy
specifications. It is recommended that any unit requiring
recalibration be returned to one of the Sencore Sales
and Service Offices listed in the inside back cover of the

manual. If field calibration is desired, follow the steps
listed below:

— ——————— T E— =

EQUIPMENT REQUIREMENTS:

EQUIPMENT SPECIFICATIONS
Frequency counter  .0001% (1ppm)
ar

Frequency standard

RF Voltmeter 10%accuracy, 10uV-.1V RF at 30 MHz
DC Voltage Source 1%, 25 mV-10 VDC

AC Voltmeter 1%, 0-2 VAC RMS at 1000 Hz.

AC Signal Source 500 VRMS + 1% at 1000 Ho

RF Power Source 3.00 WRF +5% at 27 MHz

POWER SUPPLY

1. Measure ripple on 10 volt output of power supply
PC board. Should indicate less than 30 mV,

2.  Measure ripple on 5 volt output of power supply PC
board. Should indicate less than 30 mV.

3. Monitor DC voltage of 10 volt output of power sup-
ply PC board. Set 10 Volt Adjust (R104) for 10.00
V + 0.1 VDC.

SCOPE ADAPTER

1. Feed 26.965 MHz (CB channel 1) into 50 ohm in-
put.

2.  Connect scope to Scope Adapter output.

3.  Set Scope Adapter Frequency Adjust for zero-beat
on scope.

4. Readjust L701 for 40 KHz output on scope.

5. Switch RF input to 26.975 MHz (CB channel 2),
Frequency on scope should increase, If Channel 2
frequency is lower than channel 1 frequency, repeat

step 4 for 40 KHz signal on opposite side of zero-
beat.

Fig. 62—Test-points and controls on bottom of
chassis.




DVM

Switch DIGITAL READOUT SELECTOR to RF
WATTS.

Connect frequency counter to pin 8 of 1C5. Set

DVM Clock Cal (R923) for frequency of 8000 Hz,
+ 20 Hz.

Connect negative lead of external ungrounded
adjustable DC power supply to DVM Reference
(side of C904), and positive lead to DVM Input
(side of C904).

Monitoring the adjustable supply with a .1% DVM
such as the Sencore DVM38, set the output to ap-
proximately 1.4 VDC. Set DVM Cal (R913) for
same reading on reference meter and CB42 Digital
Readout (ignoring decimal).

Reset external supply for about 25 mV, and set
DVM Lin (R916) for same reading on reference
meter and CB42 Digital Readout.

Repeat steps 4 and 5 until both limits of the Digital
Readout agree with the external meter.

R72
R64 30%
NOTE: All numbers on 2400 Hz Mod
" this board have a A
“900" prefix, i.e., kI:h
R923 is the same
as R23. R50
A58 1000Hz
500Hz K@
R23 ﬂ
DVM
’ Clock 3 R44
ﬂ @ 400Hz
c4
rR29
U % - ﬂ
Mod R13 R16
DVM DVM /D
R2 Cal LIN i
Power L ] Power
Cal | S | E— LIN

Fig 63—Calibration points of funetion board,

AUDIO AND RF WATTS

:

Set the DIGITAL READOUT SELECTOR to
the AUDIO WATTS position.

Set SPEAKER LOAD switch to the SPEAKER
position.

Feed 8 VRMS into the SPEAKER SUB jack.
Adjust the Power Cal control (R902) for a read-
ing of 1.00 Watts on the DIGITAL READOUT.

Feed 2.82 VRMS into the SPEAKER SUB jack.
Adjust Power Lin control (R906) for a reading
of 1.00 Watts on the DIGITAL READOUT.

Repeat Steps 3 and 4 until power function reads
eorrectly at both calibration points.

Feed 2.82 VRMS into the SPEAKER SUB jack.
Press S/N CHECK button. DIGITAL READOUT
should read 10.00 Watts ( + .5 Walts).

Feed 3.00 Watts RF into the 50 Ohm input. Select
RF POWER on the DIGITAL READOUT SEL-
ECTOR. Adjust RF power Cal (R1002) through small
hole in bottom of 50 Ohm Load shield for a power
reading of 3.00 Watts.

PERCENT MODULATION

1.

Feed .500 VRMS 1 KHz witha -1.414 VDC offset
between the top and bottom feed-through capa-
citors on the 50 Ohm load shield. The top feed-
through is -1.414 VDC and the bottom feed-
through DVM reference,

ol

Set DIGITAL READOUT SELECTOR to POSI-
TIVE MODULATION position.

Adjust % MOD Cal (R929) for 50% readout.
Set DIGITAL READOUT SELECTOR to NEGA-

TIVE MODULATION position. Reading should be
50% + 2%.

RF-IF OUTPUT

I.‘I

Connect RF voltmeter terminated in 50 Ohms to
RF-IF OUTPUT.

Set MICROVOLTS OUTPUT controls for 100K
uV output.

With RF-IF FUNCTION Switch set to AM, adjust
27 MHz control (R212) for 100K uV on RF
Voltmeter.

Set RF-IF FUNCTION switch to 6-12 MHz posi-

511

5.

tion, and adjust IF Level control (R211) for 100K
uV on RF Voltmeter.

Repeat steps 3 and 4 until the same reading is ob-
tained in both positions.

Set the IF TUNING control for maximum frequen-
cy on the 6-12 MHz position of the RF-IF FUNC-
TION switch.

Connect a 50 Ohm terminated frequency counter to



the RF-IF OQUTPUT, or set the DIGITAL
READOUT SELECTOR to the RF-IF GEN posi-
tion.

8.  Set the IF High Freq. Adjust (L201) for a reading
of 12.1 MHz.

9. Set the IF TUNING control fully counter-clock-
wise.

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

control.

=N

pE LRSS Modulation
Test Point

CO Lock
L
RF Level . i
(R212) i

Fig. 64 —Calibration points of RF-IF board.

RF-IF MODULATION

1. Connect AC Voltmeter to Audio Feed-through
Capacitor on RF-IF shield.

2. Set AUDIO SELECTOR switch to 1000 Hz, and
MODULATION switch to 100% .

3. Adjust 1000 Hz level control (R950) for 1.414

e

VRMS reading on AC Voltmeter.

Change AUDIO SELECTOR switch to 400 Hz, and
adjust 400 Hz Cal (R944) for 1.414 VRMS.
Change MODULATION SWITCH to 30% . Set
30% Modulation Cal (R972) for .424 VRMS.

AUDIO TWO-TONE

1. Connect one channel of a dual-trace scope to pin 7
and the other channel to pin 8 of IC909.

Adjust the 500 Hz (R958) and 2400sHz (R964) con-
trols for equal outputs.

FREQUENCY COUNTER

1. Feed in a signal of known frequency with an ac-
curacy of .5 ppm or better to the 1 MEG FRE-
QUENCY COUNTER INFPUT.

Adjust Crystal Trimmer capacitor (C604) for a fre-
quency reading the same as the reference frequen-

cv.

PERCENT OFF CHANNEL SENSITIVITY

1. Feed a CB transmitter set to channel 23 into the 50
Ohm input.

2. Set the CB RF TUNER to channel 1, and the
DIGITAL READOUT SELECTOR TO THE %

OFF CHANNEL position.
Adjust the % Off Channel Sensitivity Control
(R671) until the DIGITAL READOUT gives a

solid reading.

CB RF TUNER PLL

1. Select the RF-IF GEN position of the DIGITAL
READOUT SELECTOR switch, and the AM posi-
tion of the RF-IF CONTROL switch.

If the frequency is changing more than + 2
counts (20 Hz), adjust the VCO Lock control
(L301) until the VCO is stable. Check channels
1-40 to be sure the VCO locks on each channel
and readjust L301 if necessary.

Set the CB RF TUNER to channel 1. Set the RF-IF
SELECTOR switch to the USB position, and set

the USB trimmer (C212) for a reading of 26.966
MHz.

ol

Set the RF-IF SELECTOR switch to the AM posi-
tion, and set the AM trimmer (C211) for a reading
of 26.965 MHz.

Set the RF-IF SELECTOR switch to the LSB posi-
tion, and set the LSB trimmer (C209) for a reading
of 26.964 MHz.



A83-2T4-0-001

.':1.1'_'. ¥

=

i WL w W

CB Tfan;ceiver
Performance Verification Certificate

Customar Nams Daie

Transcanas Brang

Modal Mo ___ Sarnal No e o
We hereby certly that performance specificatons of the abowe transceiver Rave beon fested on B A KE-PRECISION Tes! Equip-
ment §nd itS paramates are a5 foligws
1. Transmitter Qutpyl Freguencees weihin FCC specifications (= 1350 Mz _ Yes Mo
Transmitter RF Output Powers
Channal 1 AN Watts [Carriery, USHE _ Watis PEP
LSB _______ Watts PEP
Channed _____ AM: Watls (Camiery USE Walts PEP
LSB = Watts PEP
Chanmmsl o AME R —. Waits [Camiery USB: Watts PEP
LSB i Valts PEP

Modulation within FCC reguiation: __ Yes 4. Adjacent Channel Rejection: !

Recever Sensitivity. microvoits AN, micnovolis SSBfor W0 0B [(S+N)IN

Audio Output: . _ walls @ 10% distortion

Audio Distortion: ____ _ watts output (1000 Hz tona)

Technician's Signature ___

"11:1':_1 A
- SR L

'




SENCORE
SAFETY
REMINDERS

Every precaution has been taken in the design of your mstrument to
insure that it is as safe as possible. However, safe operation depends
on you, the operator.

There 15 always a danger present when testing electronic equipment.
Unexpected high voltages can be present at unusual loecations in
defective equipment. Become familiar with the equipment yvou're
waorking with, and observe the following safety precautions.

1.

Never exceed the limits of this instrument as given in the
specifications section, and the additional special warnings in this
mantual.

. A severe shock hazard can result if the chassis of the equipment

being serviced is tied to the “hot” side of the AC line. An
isolation transformer should always be used with this equipment.
Also, be sure that the top of the workbench and the floor under-
neath it are dry and made of non-conductive material.

. Remove the circuit power before making connections to high

voltage points. 1f this cannot be done, be sure to avoid contact
with other equipment or metal objects, Place one hand in your
pocket and stand on an insulated floor mat to reduce the
possibility of shock,

. Discharge filter capacitors before connecting test leads to them.

. Be sure your equipment is in good order. Broken or frayed test

leads can be extremely dangerous and can expose you to
dangerous voltages.

, Remove the test leads immediately after the test has been

completed to reduce the possibility of shock.

. Do not work alone when working on hazardous circuits, Always

have another person close by in case of an accident. Remember,
even a minor shock can be the cause of a more serious accident,
such as falling against the equipment, or coming in contact with
high voltages.

WARNING: Maintenance and Calibration instructions are for
use by gualified personnel only. To avoid electric shock, do
not perform any servicing other than that contained in the
operating instructions unless you are qualified to do so.
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COUNTER/TIMEBASE BOARDH

SCHEMATIC
REFERENCE PART NO, DESCRIPTION PRICE
VR601 69G29 IC, TBLOSA, Regulator 1.50
IC601, 603, 611 B9G23 IC, MC14553, 3 decade 9.75
1C602, 604, 605 69G22 IC, 74C48 Decoder/Driver 4.75
1C&06 69G27 IC, 7T4LS175, Quad “D” Flip-Flop 2.50
IC607, 618 69G25 IC, 2515160, Decade Counter 3.50
IC608 69G26 IC, 74874, Dual “D" Flip-Flop 1.75
IC609 69G34 IC, MC10114, Triple Line Receiver 1.50
1C610 69GT 1C, 4001 Quad 2 input NOR .15
1C612, 615, 616 69GH IC, 4013, Dual “D” Flip-Flop 1.25
1C613 69G6 IC, 4040, 12-Stage ripple counter 3.560
IC614 69G3 IC. 4111, Quad 2 input NAND 6
1C617 69G33 IC, 74800, Quad 2 input NAND 1.00
TR601, 602, 613-17, 19A33 Transistor, 2N3904 25
619
TR603-08, 618,612 19A34 Transistor, 2N 3906 25
TR609, 610 19A7T-1 Transistor, 2N3563 .50
TR611, 612 19A16-1 Transistor, 2N5227 50 30
CR601-620 0C5-2 Diode, 1N4148 25
R671 15C7-28 Pot, 50K, Vert P. C. Mt. a5
L601 46GT2 Coil, 680 uH B0
Y601 47G20 Crystal, 10 MHz 8.25

Components not listed are standard replacement parts and may be purchased locally. When ordering parts,
p]EH.:SE 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.0.D. Minimum billing
is $3.00. Prices and specifications in effect at date of printing and are subject to change without notice.

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107 (605) 339-0100

FORM 13638 Printed in USA
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RF-IF PC BD. ASSY

SCHEMATIC
REFERENCE

VR201, 202
IC201-203

IC204
IC205, 211
1C206
1C207
1C208
1C209
1C210
TR201, 204
TR203, 205

TR202, 204, 207

R202
R211
R212
L201
L202
Y201

PLL, VCO PC BD ASSY

VR301
TR801, 802
CR301
CR302
L301

L302

BOARD B

PART NO.

69G29
69G31

69G26
69G25
69G23
69GH
69G3
69G24
69G33
19A19
19A7-1
19A33
15C7-17
15C7-2
15C7-14
46A82
46GT2
47G20

BOARD C

69G29
19A7-1
50C5-2
a0C11-5
46A84
46AT3

DESCRIPTION

IC, T8L0O5A Regulator
IC, 7T4LS874, Dual D",

Low Power Schottky
IC, 74574 Dual “D™ Schottky
IC, 25L5160 Decade Counter
IC, 14553 3 decade Counter
IC, 4013, Dual “D”
IC, 4011, Quad NAND )
IC, 4059, Programmable divider
IC, 74500, Quad NAND Schottky
Transistor, MPF102 FET
Transistor, 2N3563
Transistor, 2N 3904
Pot, 1K, Vert PC Mtg.
Pot, 10K, Vert PC Mtg.
Pot, 5K, Vert PC Mig.
Coil, Tapped
Coil, 680 uH
Crystal, 10 MHz

IC, TBLO5A, Regulator
Transistor, 2N 3563
Diode, 1N4148

Diode, MV1630 Varicap
Coil, 1% tumn, 20 AWG
Coil, 6'4 turn, 20 AWG

PRICE
1.60

1.50
1.75
3.50
9.75
1.25
15
12.00
9.75
75
.50
29
D
5
.15
1.2b
50
8.25

1.50
.50
25

3.75
25
.25
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FUNCTION PC BD ASSY

SCHEMATIC
REFERENCE

IC901, 904, 908,
909
1C902
1C903
IC905
1C906, 907
TR901, 902, 904
TR903
CR901-908
R901, 905
R9O12
R914
R915
R922
R927
R928
R930
RO31
R932, 934
R935, 937
R936, 938
R902, 944
R906
R913
RI16
R923, 964
R929
R950, 958
R972
SW901
SW902

SW903

DISPLAY BOARD ASSY

CR501-505
D501-507

PART NO.

69G13
69G11

69GT

69G12

69G3

19A33

19A29
o0C5-2
14C30-1205
14C29-1206
14C30-1205
14C30-6604
14C29-2004
14C29-1284
14C30-5003A
14C29-7203
14C29-6674
14C29-1005A
14C29-3164
14C29-1004A
15C7-13
15C7-14
15C7-25
15C7-12
15C7-23
15C7-10
15C7-28
15C7-9
25A240
2bA2432

26A237

20G14
23G60

BOARD J

BOARD E

DESCRIPTION PRICE
IC, LM324 , Quad Op-Amp 3.25
IC, 4016, Quad Bilateral Switch 1.25
IC, 4001, Quad NOR 16
IC, 4007, Triple CMOS pair 5
IC, 4013, Dual “D” 1.25
Transistor, 2N3904 26
Transistor, MJE180 1.50
Diode, 1IN4148 2b
Resistor, 120K, 2%, Y“w D
Resistor, 1.2M, 1%, Yew 5
Resistor, 120K, 2%, '»w 75
Resistor, 56K, 2%, Yaw b
Resistor, 20K, 1%, Yew 1B
Resistor, 12.8K, 1%, aw 9
Resistor, bK, 2%, Yew 15
Resistor, 7.2K, 1%, law A9
Resistor, 66.TK, 1%, Yaw A5
Resistor, 100K, 1%, Yaw b
Resistor, 31.6K, 1%, Yw 15
Resistor, 10K, 1%, 4w 19
Pot, Carbon, 100K 75
Pot, Carbon, 5K A9
Pot, Carbon, 250K 15
Pot, Carbon, 25K b
Pot, Carbon, 15K A9
Pot, Carbon, 1.7K 15
Pot, Carbon, 50K b
Pot, Carbon, 100 Ohm A0
Switch, Rotary, 6 sec., 9 pole 15.25
Switch, Rotary, 1 sec., 4-pos. 3.00
Switch, Pushbutton, 1 sec.,

2 pole, 1.25
LED indicator 1.00
T-segment com. cathode display 3.25
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POWER SUPPLY PC BD ASSY BOARD A

SCHEMATIC
REFERENCE

IC101
TR401
TR102
TR103
CR101-104
CR105
CR106
CR107, 108
CR109
R104

XTAL CHECK AND SCOPE ADAPTER

1IC701
TRT701
TR702, 704
TR703
TR705
CR701-704
L701

L702

L703
T701, 702

PART NO.

69G1
19A33
19A34
19A26
16G10
16G14
50C3-2
50C5-2
b0C4-6
156C7-14

69G21
19A27
19A7-1
19A33
19A19
50C5-2
46GT0
46G69
46G9
46G85

PREAMP BD ASSY BOARDF

TRE01
TR802
CRB01-803
L801

RF-IF FILTER BD ASSY BOARDD

1401, 403

402, 416, 418
L404, 406, 411

L405
L407, 409
L408
L410, 412
L413, 415
L414
L417

SPEAKER SUB

Rb5
R6
R7
SW5

19A34
19A6-1
b0CH-2
46GT72

46G83
46GT4
46GT79
46G81
46GT8
46G80
46G69
46GT5
46GT7
46GT6

14C29-47-4
14C29-6674
14C29-9414
25B243

DESCRIPTION

IC, 741 Op Amp.
Transistor, 2N3096
Transistor, 2N 3906
Transistor, TIP2Z9A
Diode, 1A, 400 PIV
Diode, 3A rectifier
Diode, 1IN695
Diode, 1N4148
Diode, 6.2 V Zener
Pot, 6K Vert PC Mt.

BOARD G

IC, 3130 Op Amp
Transistor, 2N5457
Transistor, 2N 3563
Transistor, 2N 3904
Transistor, MPF102
Diode, 1N4148
Coil, .62 uH-1.1 uH
Coil, 4.T uH

Coil, 10 uH

Toroid Transformer

Transistor, ZN3906
Transistor, 2N5163 (Factory Selected)

Diode, 1N4148
Coil, 680 uH

Resistor, 4TK, 1%, 4w
Resistor, 66.TK, 1%, 4w
Resistor, 94.1K, 1%, Yw
Switch, Rotary, 4 pos. 1-sec,

2.00
29
25

1.50

.50
.50
25
1.00
16

2.75
1.00

.25
1.00
25
A9
2.75
1.25
1.75

Sheet 4



CHASSIS PARTS

SCHEMATIC
REFERENCE

TR1
SWl

SW2
SW3

SW4
SWb

SW6
SW1101

R1201

Tl
P1

PART NO.

19A24
25B239X

25G238
25A241

25G245
258243

25G64
20A244

15C1-43

2BKT0
26G212
108K160
110K 347

110K348
63K20

63K21
39G103
43B92
43B93
43894

43B95
43B96
43B97
43B98
43B99
43B100

50 OHM LOAD BOARD BOARDK

CR1001-6
L1001, 1002
R1002

ACCESSORIES

50C5-2
46G69
15C7-17

39G102
39G105
39G104
39G 106
39G109
39G110
NL204
RF5205

DESCRIPTION

Transistor, 2N 3055

Switch, Rotary 24 position, preprogrammed

CB RF Tuner

Switch, slide, SPDT, Tuner Band

Switch, Rotary, 3-sect, 8 pos.,
RF-IF Selector

Switch, Rocker, 2 PDT, Power

Switch, Rotary, 2 sec., 4 pos.,
Speaker Sub

Switch, Slide, 2P-3T, Modulation

Switch, Rotary, 6-section, 6 pos,
Step Attenuator

Pot, Dual 50 Ohm, Vernier
Attenuator

Transformer, Power

Connector, Auto Lighter

Front Panel Assy

Case, Wrap

Case Bottom

Window, Red Plastic. Digital
Readout

Knob, 45 Channel indicator

Socket, Universal Crystal

PC Board, Counter/Timebase

PC Board, Function/DVM

PC Board, Crystal Check and
Scope Adapter

PC Board, RF-IF

PC Board, Display

PC Board, Power Supply

PC Board, 50 Ohm

PC Board, Counter Preamp

PC Board, PLL/VCO

Diode, 1IN4148
Coil, 4.7 uH
Pot,1 K

Dynamic Mike Tester

RF Cable Assy, Isolation Counter
RF Cable Assy, BNC/PL259
Audio Test lead, Phono/Test clips
Audio Lead, Phono/Min, Phone
RF Probe, 50 Ohm terminated
Impulse Noise Limiter Accessory
Radio Frequency Switch

PRICE
1.00

10.00
.00

9.00
1.25

4.50
1.00

15.50
7.50

7.25
1.50

25
2.75
75

15.75
6.75
7.50
4.50
3.75

12,75

25.00

25.00
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USING THE CB42 SPEED TEST SETUP BOOKLET

This booklet serves as a ready troubleshooting reminder for CB
transcever testing using the CB42 Automatic CB Analyzer. It
is recommended that the more complete instructions found in
the CB42 Operations, Applications, and Service Manual be used
until vou are familiar with each test,

The key CB42 tests are grouped into five chapters: General
Tests, AM Receiver Tests, SSB Receiver Tests, AM Transmitter
Tests, and SSB Transmitter Tests.

This booklet contains:

Key symptom/test cross check which lists typical transceiver
complaints and which specific tests to use to locate a problem,

Recap of test instructions for each key CB42 test.

Simplified front panel drawing which shows the lead connec-
tions and control setup for each test, If a control is required for
the test, it is marked on the drawing, If 3 control s not needed,
the |abel s not shown, and it may be left 1n anvy position .ruh-

+ = - 1= -
= % ghgeean skiaemer ragylte e deaw ag coss ~0° 5how B

L1

input or output jack, the jack will have no effect on the test--
even if connected to some other test point.

Typical test result to indicate whether the transceiver is opera-
ting narmally.

Common transceiver defects to help locate the specific trans-
ceiver block which is causing the problem. Wherever possible,
these are listed with the most common defects first,

Manual cross reference refering to the specific page in the
manual with detailed information about the test being per-
formed.

Allowable channel carrier frequencies (located in back of the
tests) for each of the 40 standard Class D CB channels showing
both the allowable upper and lower limits.

D8 conversion chart (located inside the back coverl for conver
ting test results 1o dB wthout the need of z slide rule or
scart e palpglator
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KEY SYMPTOM/TEST CROSS CHECK

The following list includes the most common transceiver
symptoms cross-referenced to the key tests that will locate the
specific defect. Each test is further cross referenced with
typical test results for a good transceiver and specific trans-
ceiver blocks to check if the unit fails to meet the typical test
results.

AM RECEIVER

Customer Complaint Key Tests

Weak Audio Audio Power, Sensitivity, AGC, Audio

Poor Reception Audio Power, Sensitivity, AGC, Audio

Noisy Reception Sensitivity, Adjacent Channel Rejection, ANL
Dead Receiver General Receiver Test, Squelch, Audio

AM TRANSMITTER

Customer Complaint Key Tests

Poor Range RF Power

Hard to Understand Modulation, Modulator Distortion, Frequency
Channel Splatter Modulation Clipping

SSB RECEIVER

Customer Complaint Key Tests

Voice Garbled Clarifier Setting, Local Oscillator Frequency
One Sideband Dead Local Oscillator

AM okay, SSB Dead Product detector, Local Oscillator

SSB TRANSMITTER

Customer Complaint Key Tests

SSB Transmission Distorted Balanced Modulator, Clarifier, Sideband Filter
AM okay, SSB Dead Balanced modulator, Transmit Local Oscillator




GENERAL TESTS

RF GENERATOR

1. Terminate in 39G110 50 Ohm Terminated
RF cable for internal injection.
2. Set CB RF TUNER on-channel.

APPLICATIONS: Testing RF receiver amp,

substituting for transmit oscillator, final IF
peaking.

Complete information on Pages 9-10 of manual.
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IF GENERATOR

1. Terminate n 39G110 50 Ohm Terminated
RF cable.

2. Adjust IF tuning for | F frequency.
3. Monitor frequency on mnternal counter.

APPLICATIONS: IF signal injection, |F rough
alignment.

Complete information on Pages 10-11 of manual.
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AUDIO GENERATOR

1. Adjust output for proper level.
2. Inject through 39G102 Dynamic Mike Tester
or audio test leads.

APPLICATIONS: Transmitter modulation, S58

balanced modulator alignment, audio injection,
speaker test

Complete information on Pages 11-12 of manual.

€

FREQUENCY COUNTER (1 MEG)

1. Use 3IG105 counter probe, solated o
direct.
2. Use solated mnput if count is ermatic.

APPLICATIONS: Any intemnal oscillator, set-
ting SSB clarifier, transmitter signal tracing.

Complete information on Pages 12-14 of manual.
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CRYSTAL CHECK

NOTE: Reads approximate fundamental
crystal frequency.

APPLICATIONS: Checking any CB, UHF, VHF,
crystal out-of-circuit.

Complete information on Page 15 of manual.
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AM RECEIVER TESTS

AM AUDIO OUTPUT POWER

1. Receiver Sguelch minmmum.

2. Feed in 500 uV modulated RF on channel.

3. Measure audio output power with volume
control at maximum.

4. For more exact reading, monitor output
with scope and set for 15% clipping.

5. Check output on each channel,

TYPICAL: 24 Watts.

COMMON DEFECTS: Poor RF/IF alignment,
defective Audio amplifier, defective synthesizer
crystal or PLL program switch {some dead
channels), dead detector or local oscillators,
(all channels dead).

Complete information on Page 27 of manual.
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AM SQUELCH

1. Receiver squelch maximum,
2. Feed in modulated RF and increase MICRO-

VOLTS OUTPUT controls until receiver just
begins to give an audio output.

TYPICAL: 30-1000 uV (refer to manufacturer's
specifications),

COMMON DEFECTS: Squelch gate, AGC, in-
ternal adjustment.

Complete information on Page 28 of manual.
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AM EIA RECEIVER SENSITIVITY

1. Receiver Squelch mmnmmum.

2. Feed n 1 uV modulated RF on channel.

3. Depress 5/N CHECK button and read DIGI-
TAL READOUT.

a. If reading is higher with button depressed,
increase signal.

b. If reading is Jower with button depressed,
decregse signal.

4. Repeat Step 3 until readings are the same
with button in or out. The 10dB (S + N}/N
sensitivity is the MICROVOLTS OUTPUT at
the conclusion of this step.

TYPICAL: .1-5 uV (refer to manufacturer's
specifications).

COMMON DEFECTS: RF/IF alignment, Audio
amp, RF Amp, Mixer(s).

Complete information on Pages 28-30 of manual,
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AM ADJACENT
CHANNEL REJECTION

1. Receiver Squelch minimum.

2. Feed in 1 uV modulated on channel. Use
channels 2,5,6,9,10,13,14,17,18, 21, or
17-40.

3, Set receiver volume control for 1.00 Watts
output.

4. Set CB RF TUNER to next channel.

5. Increase signal level for reading of 1.00
Watts.

6. Calculate dB ratio of input voltages.

TYPICAL: 30-60 dB (refer to manufacturer's
specifications)

COMMON DEFECTS: |F alignment, ceramic or
crystal filter.

Complete information on Pages 30-31 of manual.
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AM AGC

1. Recerver Souetch minamum,
2. Feed m SD000 uV modulated sagnal on
channed.
3. Set receiver volume control for 2.00 Watts
output.
. Reduce signal level for reading of 0.20 Watts.
. Reset receiver volume control for reading of
2.00 Watts,
6. Repeat Steps 4 and 5.
7. Repeat Step 4 a third time.
8. A good receiver should end at 1 uV or less
for final step.
NOTE: Some receivers will reach 1 uV
point before test is repeated three times,

TYPICAL: 30 dB (full test) for full range.
COMMON DEFECTS: AGC diodes, controlled
RF/IF stage.

Complete information on Pages 3132 of manual.
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AM RECEIVER GAIN

1. Receiver Squelch minimum.

2. Set receiver's volume control for full gain.

3. Feed in enough signal on channel for a 1.00
Watt output.

4. Refer to graph in manual to determine dB
gain.

TYPICAL: 130-160 dB

COMMON DEFECTS: RF, IF alignment, audio
amp, AGC,

Complete information on Pages 32-33 of manual.

"' I|'
G T .
AUDID SOMAETION

lll Ic Hﬂ\I'EI.T ouTPU T

Ih. _.,:III
|“‘I.II:I“..

8 1) FIF TUNER b r" ™
.'-’. . -ax —
‘*# W
% @ e 000 100
.-' - _.' L . L
'.a_" *-.:‘“-h -""II.__I,.-';-*._.-' —
‘\-’\.-:c:-“;-;ﬁ'-:,'. '-..:-__.- SEARGCSOEE PEUKE S8 ANALTIER
fi'r_;_-—l"' D
173 D]Dj 74 40 3k WATTS J
RE-IF GENERATOR AUDIO DIGITAL READOUT SELECTOR

©
. ©

Ilﬂll'

SPEAKER SuUB
Tl &

- -
.ﬁ'ﬁ‘.‘h""
i o

ANALYZING OUTPUT SIGNALS HnDEL DIGITAL READDUT INPUT SIGNALS
- i chag SRR
ok (g

7

DR 0800000 08992889819393334491444

AM ANL/ANB TEST

NOTE: Requeres e of optoral ML
Noee Pulse Semwalator

1. Recerwer Squeich mensmuam, ANL and ANB
o,

2. With NL204 off perform 10 dB Sensitivity
Test-note MICROVOLTS OUTPUT.
NOTE: Sensitivity should be twice of
that without NL204.

3. Set NL204 for 1 V P-P position and repeat
Sensitivity Test.

4. Calculate dB ratio of Steps 2 and 3 using
dB8=20 log,, V,/V,. Should be equal to or

less than 10 dB.

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

Complete information on Pages 33-34 of manual,
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SSB RECEIVER TESTS

GENERAL OPERATION CHECK/
CLARIFIER ADJUSTMENT

Receiver Squelch minimum.
Feed 500 uV LSB on channel.
Adjust clarifier for 1 KHz audio output.
Check for audio output of 2 Watts or more
with volume control at maximum,
Repeat on each channel.
. Test may be repeated on USB.
NOTE: a. If clarifier not centered, check
alignment.
b. Leave clarifier set for all other
S5B receiver tests.
TYPICAL: Clarifier control should be within
16% of center.
COMMON DEFECTS: Clarifier centering/range,
local oscillator, |F alignment.

ol

o o

Complete information on Pages 35-36 of manual.

a2 CB RF TUNER ™
-

h A &

T arFnn
0 I

S EMRCCFE GELUXE O ANALYTER

O

WATTE

RF-IF GENERATOR

Al UzA
LI I.tl-'-

MicC HﬂU‘I:ILT I:II.ITPI.IT

LRl
I= -
:“‘l“ .

DIGITAL READOUT SELECTOR

o e LM, S
""-.’.!E.-'-“:i.r:
SPEAKER SUBR
40 4n

. rﬁ::& -.@.i )

AUDID

ANALYZING OUTPUT SIGCNALS

MODEL
ceaz

DIGITAL READOUT INFUT SIGNALS

EET FREN SFIALIA
[ THEG IGAR

LB o

.o

LTI LI LI LI LTI L LR L L LY

SSB SENSITIVITY

1. Perform General Test w0 st diarifier.

2. Recerer Sgueldch manewan.

3 Feed 1 uV, AM_ 0 sodudatson.

4, Depress S/N CHECK button. Note readout.

5. Set RF-IF CONTROL switch 1o LSB and
readpst MICROVOLTS OUTPUT control
for same reading without S/N CHECK but-
ton depressed.

6. Repeat test using USB.

7. 10 dB (S + N)/N sensitivity is higher of two
readings.

TYPICAL: .2-2 uV.
COMMON DEFECTS: RF/IF alignment, audio

amp.
Complete information on Pages 36-37 of manual.
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SSB
ADJACENT SIDEBAND REJECTION

1. Perform General Test to set clarifier.

2. Receiver Squelch minimum.

3. Feed 1 uV.

4. Set RF-IF CONTROL to LSB position.

5. Set receiver’'s volume control for 1.00 Watts
output.

6. Set receiver's function switch to USB.

7. Increase MICROVOLTS OUTPUT for read-
ing of 1.00 Watts.

8. Calculate dB ratio of 2 input voltages.

TYPICAL: 40-60 dB.

COMMON DEFECTS: IF alignment, sideband
filter,

Complete information on Pages 37-38 of manual.

CE RF TUNER N

e
i

117 M
[ I

=,
SEMRCCOIFRE MLUUKE O ANALYIER

111 ¥4 44
1 (I J L

o]

WATTE

F

AUDIO
1 |

MICROVOLT OUTPUT
LT T % 2.5
] I

DIGITAL READODUT SELECTOR

SPEAKER SuB
¥ AN

P -..:

Ay o, QL ; .
Hie =KWK ' »i
1@
* .I ©
1
*in
AMALYZING OUTPUT SIGMNALS MODEL
cBaz

i .

DIGITAL READOUT INPUT SIGNALS

7

SHEReEe LRt EL R LR L oL eTOrRTeTEtencatats

SSB AGC

Periorm Generad west o st clarifeer

Feed 50,000 w¥.

Set RFAF CONTROL w LSB posmton

Set recerver volume controd for 1.00 Watts

outpuUT.

Reduce MICROVOLTS OUTPUT for read-

ng of 0.10 Watts.

7. Reset receiver volume controd for 1.00 Watts
output.

8. Reduce MICROVOLTS QUTPUT for reading
of 0.25 Watts output.

At this point, output power is -16 dB from

original. EIA specifics this point should be less

than or equal to 10 dB sensitivity point.

W g b MO

o

COMMON DEFECTS: AGC diode, controlled
RF/IF stage.

Complete information on Pages 38-39 of manual.
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e cB IIF"I'I.!HEH N ™

SSB SQUELCH
GhEa2d0

1. Perform General test to set clarifier. R S
2. Receiver Squelch minimum, o
3. Feed 50 uV. N i
4. Set receiver to maximum squelched. . S ~
B. Set RF-IF CONTROL switch to LSB and RE-IF GENERATOR AUDID DIGITAL READOUT SELEGTOR |

increase signal output until audio wattmeter

LENTEE — - OFF & e i . ¥ L]
just begins to read. A @ . © @ A 4
. gy . - e . - wML IS WATTE
TYPICAL: ElA specifies this point should not e i

e bglee MICROVOLT OUTPUT
COMMON DEFECTS: Squelch gate, AGC, in- v b aruutn SuH
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Complete information on Page 39 of manual. L \
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2 Set carifer wsing General Recower Test S s W

3. Cowec wope = paralied with SPEAKER :ZLE)'_" ;
SUB mput =: x i

4 Perform Receiver Sensitrwity Test wath ANL/ e _
mﬂﬂﬁ. |.. :iIl:D:ill ¥
MOTE: Should be twice that without k

o SRR - CENCRATOR
NL204 m orcuit.

5. Set volume control for 1 Watt audio outpurt, - Rt

and note PP reading of signal on scope. © @
6. Change CB42 to AM {unmodulated). : ‘“‘ k/.—*-;‘
7

. Turn ANB, and increase output of NL204

for same reading on scope as in Step 5. i ‘-HEHI'II.‘I ouTPUT SPEAKER BUS
8. Repeat Sensitivity Test. S FA S

9. Calculate dB ratio of sensitivity in Steps 4 """ ;_'i-' EE""
and B, e .

TYPICAL: EIA specified dB ratio should be ANALYZING DUTPUT BIBNALS  WODEL B el
3 dB or less. e cBaz Ly

COMMON DEFECTS: ANL, ANB circuits. ; .'ED- A_
Complete information on Pages 40-41 of manual. NL l—) Scope
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AM TRANSMITTER TESTS

AM RF POWER

1. Key the transmitter,

NOTE: Avoid modulation for accurate
Carrier pPOWer.

TYPICAL: 4 Watts unmodulated, 16 Watts
fully modulated (FCC specified maximums).

COMMON DEFECTS: RF output, RF driver,
transmit oscillator, transmitter tuning.

Complete information on Pages 15-16 of manual.
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AM TRANSMITTER FREQUENCY

1. Key transameiiey.
2. Read frequeency.

TYPHCAL : See FCC specified “Allowable Chan-
nel Carmier Freguencies™ pages and of
this book.

COMMON DEFECTS: Defective crystalls), cry-
stal tiimmers, PLL program switch.

Complete information on Pages 12.13 of manual.
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AM PERCENT OFF CHANNEL

—

. Key transmitter.

2. Change transmitter channel switch at same
time as CB RF TUNER.

3. Read percentage transmitter error. If be-

tween .0043 and .0067, check frequency.

TYPICAL: .005 or less (FCC specified).

COMMON DEFECTS: Defective crystalls), cry-
stal trimmers, PLL program switch.

Complete information on Page 14 of manual.
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AM MODULATION

NOTE: Uss 3G 102 Dynarmec Mike Text-
er (suppled} or deect connechon.

1. Set CB42 1o % NEG MOD. Incease AUDHD
for B0% readwng.

2. Swatch CB42 to % POS MOD. Should read
70% to 90%

3. Increase AUDIO to max. Should read less
than 100%. Scope should not show negative
overmodulation,

TYPICAL: 90-95% positive,

COMMON DEFECTS: Awudio amp {(output
transistors), modulation limiters, modulation
transistors (usually RF driver and/or output).

Complete information on Page 17 of manual.
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SSB TRANSMITTER TESTS

SSB TRANSMITTER FREQUENCY

1. Modulate with 1000 Hz for power reading of
about 8.00 PEP on USB.
2. Read frequency and subtract 1000 Hz for

carrier frequency.

TYPICAL: See FCC specified “Allowable Chan-
nel Carrier Frequencies,” pages and of
this book.

COMMON DEFECTS: Defective crystal(s), cry-
stal trimmers, transmit mixer/local oscillator,
PLL program switch, clarifier range centering

adjustments.

Complete information on Pages 41-42 of manual.
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SSB PERCENT OFF CHANNEL

1. Modulate wrth 1000 Hz on USB.

2 Set CB4Y's CB RF TUNER and trarsmeteey
to same charwe! and read percentage divffer-
ence. |f between D00 and 0060, check
freguency .

3. Repeat on sach channel.

TYPICAL: 005 or less (FCC specified).
COMMON DEFECTS: Defective crystals, crys-
tal trimmers, transmit mixer/local oscillator,
PLL program switch, clarifier range/centering
adjustments.

Complete information on Pages 42-43 of manual,
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- CE RF TUNER ' B
A !

SSB CLARIFIER CONTROL TEST

I O O A

R I e Y

1. Modulate with 1000 Hz on USB.
2. Rotate clarifier. If between .0040 and .0060,
check frequency.

SEMRCOIFRE CEUKE Ch AN&LYEER

o O © 0O O

% OFF CH
b F Y A

TYPCIAL RE-IF GENERATOR AuoDia DIGITAL READODUT SELECTOR
TYPICAL: .005% or less. o= e

COMMON DEFECTS: Defective crystals, crys- NI N et

tal trimmers, transmit mixer/local oscillator, i @ g © @ ..

PLL program switch, clarifier range/centering 4 B
| N |

adjustments.

AUDID DUTPUT

O @

ANALYZING OUTPUT SIGNALS MODEL DIGITAL READODUT INPUT SIGMALS
AEmID ceag My e

[ [T IOAD TESTS

Complete information on Page 43 of manual. L'“‘u ;;D:E\ L]

LTI LI LR DL L LR LA

r n w remem ™
v
SSB TRANSMETTER POWER ;.;;.‘;1
v/
NOTE: Use direct audio connection. X i
1. Modulate with two-tone. :
2. Incregse audo MOCEITON TO MWL, | T -3

TYPICAL: 12 Watts maximumn (FCC specified). RS ETAL EEADSYT WELECTEE

¥ GENCAATON
COMMON DEFECTS: RF output, RF driver, . o o .
transmit alignment, dead transmit oscillator, .._ .....r..
balanced modulator, audio amplifier, micro- i T
hone preamp.
P pre —T—

ANALYZING QUTPUT SGNALS MODEL DMEITAL READOUT IPUT BENALS
— CRaZ L:ﬂ
™ FEETH

[ 1]
Complete information on Page 16 of manual. - S 4
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SSB BALANCED MODULATOR

ONE-TONE METHOD

1. Modulate with 1 KHz.
2. Adjust modulator for minimum modulation
on scope.

Complete information on Page 46 of manual.

SSB BALANCED MODULATOR

TWO-TONE METHOD

1. Modulate with two-tone.
NOTE: Use direct connection for audio.

2. Adjust modulator for best sgnal cross-over,

Complete information on Page 46 of manual.
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ALLOWABLE CHANNEL CARRIER FREQUENCIES

Lower Specified Upper
Channel 005% Limit (Hz) Frequency (MHz) D05% Limit (Hz)
1 26,963,652 26.965 26,966,348
2 26,973,652 26975 26,976 348
3 26,983,651 26.985 26,986 349
4 27,003,650 27.005 27,006,350
5 27,016,351 27.015 27,016,350
6 271013649 27.025 27,026,351
7 27,033 648 27.035 27,036,352
8 27,053 647 27.055 27,056,353
8 27,063,647 27.065 27,066 353
10 27,073,646 27 .075 27076354
1 27,083,646 27.085 27,086,354
12 27,103 645 27.105 27,106,355
13 27,113 644 27.115 27,116 356
14 2T 123,644 27125 27,126 356
15 27,133,643 27.135 27,136 357
16 27,153 642 27.155 27,156 358
17 271,163,642 27.165 27,166 358
18 27173 641 27175 271763569
19 27,183 641 IT 1!5 27,186,359
3z 20 27,203,640 27,206 360
Z7 N1 58 I7.ns
ﬂ Fafrral s | nrs ﬂm
3 7 53 5% 755 27,256 33
M 1711753 838 Il xr¥s 27,2356 362
vl 27,243,638 27245 27,246,362
F. 71,283 837 7265 27 266 363
7 22735638 7275 27,276,364
s Z] 253 536 IT285 27 I86 364
o Z7 293 635 27.295 27 296 365
0 27,303 634 27.305 27,306 365
n Z7. N3 634 27,315 27 316,366
2 27323 634 27.325 27,326 366
3 27,333 633 27.335 27,336 367
34 27,343 633 27 345 27 348 367
35 27,353 632 Z7.355 Z7 356 368
35 27,363 632 27.365 27 366 368
37 27 373 631 27.375 27 376,369
38 27 383 611 27.385 27,386 369
39 27,393 630 27.395 27,396,370
40 27,403,630 27.405 27,406 370
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USING THE dB CONVERSION CHART

The accompanying chart allows dB ratios to be easily computed
using the ratio of two voltages or powers. The formulas for 4B
ratios are:

E
For two given voltages: dB = 20 Log; El
.
P
For two given powers: dB = 10 Logg Pl "
2

The chart eliminates Log calculations by simply finding the
ratio of the two given numbers (either voltages or powers) on
the lower scale of the graph and referring to the left numbers if

the ratio is for powers or the right if the ratio is for voltages.

To find the ratio, simply divide the larger of the two given num-
bers by the smaller using a calculator, slide rule, or longhand
division. If the top number in the ratio is the larger, the result is
read as +dB, and if the bottom is the larger, the result is -dB.

EXAMPLE 1: Find the dB ratio of 10,000 uV and 250 uV.
SOLUTION: Ratio = -1-'1-2?5!.'-?!1. Divide smaller number into

larger = 40. Find 40 on chart and locate number
on bottom grid for voltage ratio. Result is 32 dB.

Since the larger number is on top, result is
+32 dB.

EXAMPLE 2: Find the dB ratio of .69 Watts and 2.6 Watts.
SOLUTION: Ratio = 'Eg ., Divide smaller number into lar-

ger number = 3.8. Find 3.8 on chart and locate
number on bottom grid for power ratio. Result is
5.8. Since the larger. number is on the bottom,
result is -5.8.

1330 L 0 0000 1A A L L L

b b |

T EK Tl b X

dB POWER
oA

e

~ dB VOLTAGE

Example 2 =5.8 dB8






