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CONTROLS AND THEIR FUNCTIONS

{For complete details on operation, refer to the Owner’s Manual.}

SIGNAL STRENGTH & R

BEO PITCH

- Shows refative’ s:rc'ngth q:reqeiv- -
ed signet {or Bauery condition
when BATT TEST iz used].

Adjust for best mccpuoa of SS.‘
and CW,

Digitel Frequency Readout
Shows the precise frequency the

PRESELECTOR TUNE & Dral
Set o approximate frequency you
want 10 Tune 1o,

PRESELECTOR BAND Switch
Set to approprizte band when ad-
justing PRESELECTOR TUNE.

ATTENuator Seitch. -
Use 10 attenuzte szror.g loca! sig-
nals. .

LIGHT Switch .

When using batery power, use 10
theck battery condition {BATT
TEST) or ton diaf fights on {ON).
With AC power, lights 2re slways
en.

Rezeiver is wned o {in MHz and
kHz).

Received sound comes from bere
{uniess beaaphones 2r¢  CORMECT:
ec}. E

M\ ek

| Connect headphones for private
fistening or for listening in high
background noise locations.

Mode Switch
"t Derestnines mode of operzrion.

VGLUME/OFF Cortrol
Use 0 wen Recsiver “on” 2nd

adjust volume of sound.

RF GAIN Costrol

Use 1o 2diuse sensitivity of Regeiv-

7.

Nizin Tuns
Adjust cuter knob to desired MHz

SELECTIVITY Switch S P e
. Sat 10 NARROW 1o reduce inter- —

ference.

Cord Wrepping Posts

Use wmwﬂmAC"owefCord
| sor sorege or When operating]
from Bamery power or external
12 V DC.-{Screw posts imo back
of Cabinet).

L Battery Compartaent .
To opesaie from battery power,
load & heavy-duty “C” Baneries

Ex:cma!Speabr.bck .
Wm&mspﬂmw
this jack {autometically discon
nects built-in speaker).

KEY JSack
To practice Morse Code, plug 2

sust faner knob for precise kHz
wning.

Coax ANTenme Connestor

Lonnect 56 — I&mm dead.
| iy to this,

. ANTente Screw Terminal

| GrouND Sérew Termitned ™

S MUTE Screw Terminal’ Y

Connect  fong-wire m:mnm' m
his screw erminal.

Connect z wire bstween one of
these screws 20d 2.good ground
point. The othes is for MUTE ope-

Can be wsed for remote v..mng af
 the LHeceiver ({without using
STANDEY Mode switch posic,
‘Honh, To Mute, commaGhD.
serew, ’

code key o this jack, tune Re-|
eeiver 1o 1or 2 MHz 2nd set Miode
;. 10 USB/CW or LSB/CW.

Contect to & stendard AC oudet.

FUSE
Protects the unit from sboommally

) TAPE OUT Jock

Connect ¢ tape fecorder 1o this
fock 2nd record messeges off-the-
air.

high cumrent Use ondy 2 0.5 Amp

¢ 12V Juek
For operation from an external

source of 12 voixs DC, connect
red wive 10 + 2nd black wire o=




SPECIFICATIONS

Description

Condition Nominal Spec. Limit Spec.
Frequency Coverage Band A 10~ 150 kHz 10~ 150 kHz
Band B 150 ~ 500 kHz 150 ~ 500 kHz
Band C 500 ~ 1600 kHz 500 ~ 1600 kHz
Band D 1.6~ 4.5 MH2 1.6~ 45MH:z
Band E 45~ 12MHz 45~ 12MHz
Band F 12~ 30MHz 12~ 30 MHz
Sensitivity 50 kHz AM 30uV SSB 30uv Not specified
{S+ N)/N=10dB 150 kHz 5uV 5uv AM 50puV SSB 50 uv
AF Output = 50 mW 300 kHz 1uv 0.5 uv 10 uv 5uv
900 kHz 0.5uVv 0.3 uv 5uv 5uv
3.1 MHz 0.5uv 0.3uVv 2uv TuVv
7.1 MHz 05uv ~ 03pv 2uv Tuv
15.1 MHz 05pv  0.3uv 2V 1uv
289 MHz 0.5V 0.3 uv 2uV Tuv
Image Ratio 10~ 50 kHz Not specified Not specified
100 kHz 70dB 50 dB
300 kHz 70d8 50 4B
900 kHz 70dB 50 dB
3.1 MHz 60 dB 50dB
7.1 MHz 60 dB 50 dB
15.1 MHz 60 dB 50 dB
28.1 MHz 60dB 50dB
Intermedizte Frequency 1st 55.5 ~ 54.5 MHz
2nd 3~ 2 MHz
3rd 455 kHz
Spurious Rejection between 5 MHz and 150 MHz 60 dB 30dB
at 7.1 MHz
Birdies at 7.C MHz {S+N)/N=10dB 5.0uVv 10uv
Input Attenuator 0dB
Low Z 20dB 20dB 14~ 26cB
40 dB 40 dB 34~46dB
HI Z 0dB
at7.1 MHz 20dB 20dB Not specified
40dB 40d8 Not specified
| WIDE -6dB 3.5kHz 6 kHz Max.
Selectivity -60dB 6 kHz 8.5 kHz Max.
NARROW -6dB 2.5 kHz 4.5 kHz Max.
~-60 dB 4 kHz 6.0 kHz Max.
Audio Output 82, 10% T.H.D 15W 12w
Phone Jack Output 8%, 0.5 W AF Output 70 mVv 35~ 140 mV
7.1 MHz 1 mV {1 kHz 30%
. 3G0 mv ~
Tape Cutput MODY), 0.5W AF Output m 150 ~ 600 mV
. R . 7.1 MHz' 1 mV (1 kHz 30% '
R 40 dB
Signal-to-Noise Ratio MOD), 0.5 W AF Output d 35dB
Hum & Noise at 852 Speaker Output AM/SSB 1.5mV AM/SSB 5 mV
{VOLUME : Minimum) at 852 Phone Jack Output AM/SSB 0.15 m\{ AM/SSB 0.5 mv




Operation Temperature
Power source

High impedance type

0°C 10 43.3°C

{screw type terminal)

Description Condition Nominal Spec. Limit Spec.
Meter Sensitivity S9at7.TMHz 30uVv 15— 100 uV
Audio Response 300 Hz -5dB —516dB
0dB 1kHz 2 kHz —8dB Not specified
Frequency Display 5-digit LED display (MHz/kHz)

Frequency Stability Within £ 1 kHz after one hour warm up
Antenna Impedance 5082 unbalanced type (SO239 type connector)

AC 120V, 60 Hz for USA & CANADIAN models or AC 230 V, 50 Hz for
EUROPEAN & AUSTRALIAN models.

DC 12 V. (negative ground only) or internal 8 PCS “C""cells

NOTE: Nominal Specs represent the design specs; all units should be able to approximate these — some will exceed and
some may drop slightly below these specs. Limit Specs represent the absolute worst condition which still might

be considered acceptable; in no case should a unit perform to less than within any Limit Spec.




PRINCIPLES OF OPERATION

This Receiver is a triple-conversion type and employs a “double tuning” system. MHz Tuning tunes to the MHz “unit” of
receiving frequency (i.e. selects the desired 1 MHz portion to be tuned) and kHz Tuning tunes to the kHz “unit{s)”’,

Refer to the Block Diagram as you read through the following description:

to 84.5 MHz signals in 1 MHz spreads as required for the MHz portion of the receiving frequency (i.e. 55.5 MHz for 0" MHz
spread... from 10 kHz to 999 kHz, 56.5 MHz for 1 MHz to 1.999 MHz... ete. ...). The resulting frequency will always be from

55.5 MHz to 54.5 MHz. Note the frequency inversion as well as the up-conversion. This signal is amplified by 1st IF Amp
Q206 and Q207.

The Reference Oscillator generates a 4 MHz crystal-controlled frequency using Q507. This is divided down to 1 MHz by
1C502. D501 and D502 are used for the harmonics generator and produce integer harmonics of 1 MHz, which then are mixed
in 1C201 with 1st Local Oscillator frequency (55.5 MHz to 84.5 MHz). Of the harmonics mixed with the 1‘st Local Oscillator
signal, only the 52.5 MHz signal is amplified by Q211 — Q213, and fed into Q209. in other words, only those harmonics that
will produce 52.56 MHz when mixed with 1st Local Oscillator are applied to the 2nd Mixer. For example, to receive a 4 MHz
signal, the 1st Local Oscillator frequency must be 59.5 MHz, so the 7th harmonic from the Harmonics Generator (i.e. 7 MHz)
is used to produce required 52.5 MHz.

This 52.5 MRz frequency is down-mixed with 1st IF (65.5 — 54.5 MHz) and produces a 3 — 2 MHz 2nd IF (again note that
the signal is “reversed” — i.e. 3 to 2, not 2 to 3 MHz). The 3rd Local Oscillator produces a signal 455 kHz higher than the 2nd
IF, and is down-mixed with the 2nd IF at Q302, and a 3rd IF of 455 kHz is produced.

Note that the 555 ~ 84.5 MHz Local Oscillator is used both for 1st and 2nd mixing. This cancels frequency drift. For
example, if the 1st heterodyning frequency drifts 1 kHz, the 2nd heterodyning frequency also drifts 1 kHz, thus the drift
ncelled.

For instance:

. When tuned to CB Channel 1, 26.965 MHz, and the Local Oscillator is running at 81.6 MHz (but should be 81.5 MHz) this
is what happens.

Actual Should be
- 1st Mix. 81.6 — 26.965 = 54.635 MHz 81.5 — 26.965 = 54.535 MH
2nd Osc.  29MHz 29 MHz _ '
3rd Mix. 81.6 —29=52.6 MHz 81.5 - 29=525 MHz
2nd Mix.  54.635 — 52.6 = 2.035 MHz 54,535 — 52.5 = 2,035 MHz

Thus, drift is cancelled.
Frequency Readout:

As with Tuning, frequency readout is done in two stages: MHz and kHz.

The MHz indicator is mechanical: MHz tuning capacitor VCS5 . is mechanically ganged with SW7. ‘
SW7 makes the switch wafer to readout 0 — 29: it will indicate '0” when 1st Osc. is set to 55.5 MHz, “1”* for 56.5 MHz,
etc. ... '

For kHz readout, IC501 counts the 3rd Local Oscillator frequency, which is, (as described above,) the kHz Tuning. The 3rd
Osc. signal is buffered and amplified by Q307, Q308 and Q506, and applied to IC501. 1C501 then converts this signal and
drives the kHz display. '

)
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AF OPERATION CHECK

(START )

E:ONNECTION ]

&

[re

Connect AF Generator to “‘hot” end of VOLUME Control.
Connect AC VTVM, Oscilloscope and Distortion Meter to EXT SPKR Jack
J3 across 882 Dummy Load.

See Figure 1. 80
DUMMY LOAD
AF SIGNAL SET !
GENERATOR UNDER TEST T OSCILLOSCOPE
)
EXT SPKR
—  ACVTVM
AF
vR2 INPUT |_| DISTORTION
METER
Figure 1

Control setting: VOLUME {max]), Mode {AM}
AF Generator setting: 1kHz

Check AF Output with 10 — 20 mV input.
AF Output Power should be 0.5 W with 10 — 20 mV input.
Check AF circuit. See Troubleshooting 3). '

AF Output Power is not 0.5 W with 10 — 20 mV input and/or Distortion is
over 10%.

AF Output Power is 0.5 W with 10 — 20 mV input and Distortion is less
than 10%.

2ND/3RD IF OPERATION CHECK

{ START )

[ CONNECTION]

@'fp 1

STEP 2

‘ REFERENCEl
REPAIR

Connect SG to TP 202 through a 2pF capacitor.

Connect AC VTVM and Oscilloscope to EXT SPKR Jack J3 across 852

Dummy Load. See Figure 2.

8Q
pDUMMY LOAD
A SET
SIGNAL ——t-0 _ |
GENERATOR |, UNDER TEST ——- OSCILLOSCOPE
TP202 J3
EXT SPKR
AC VTVM
Figure 2

: Mode (AM), VOLUME {max), RF GAIN (max)
SELECTIVITY (WIDE)

: 2.5 MHz (1 kHz, 30% Mod.)

Control setting

Signal Generator
MHz/kHz Tuning  : 10.500 MHz

Check AF Output level with 700 — 1400 uV input.

AF Output level should be 3 V with 700 — 14004V input.

Check 2nd |F Stage, 3rd IF Stage, DET circuit and/or associated circuit
components.

AF Output level is not 3 V with 700 — 1400 uV input.
AF Output level is 3 V with 700 — 1400 pV input.

-9




- 1ST IF OPERATION CHECK

CONNECTION

REFERENCE

END

Connect SG to TP201 and AC VTVM to TP202. See Figure 4.

TP201

SIGNAL 5 o SET TP202
GENERATOR |¢___ |  UNDER TEST

ACVTVM

Hot side of L211 :
(for 2ND LOCAL FREQ. AMP OPERATION CHECK {Page 11])

Figure 4

NOTE

1. Connect Pin-2 of TP401 to Pin-3 of TP401 in order 1o inhibit the 1st
Local Oscillator.

2. Supply GND level to the point where C248 and a coaxial cable is jointed
in order to inhibit the output of Harmonics Generator (D501, D502).

Control Setting  : Mode (AM)
PRESELECTOR BAND {4.5 — 12 MHz)
PRESELECTOR TUNE (10 MHz)
MHz/kHz Tuning {(10.5 MHz)
Signal Generator
Setting : 55 MHz (No Mod.)

Increase SG output until 50 mV (100 mV) reading is obtained on AC VTVM.
SG outputis 2.1 — 8.4 mV (4.2 - 16.8 mV).

Check 1st |F stage and/or associated circuit components.

SG output is not 2.1 — 8.4 mV {4.2 — 16.8 mV).

SG outputis 2.1 — 8.4 mV (4.2 — 16.8 mV).

—10—




1ST LOCAL OSC OPERATION CHECK

( START)

@NNECTION ]

[FeFae]

Connect Frequency Counter to TP401 through a Buffer circuit:
See Figure 5.
TP401 NOTE:
BUFFER CIRCUIT The leads 1, 2 and 3 must be
no longer than necessary.

SET
UNDER TEST

|, FREQUENCY
12 counter

W N
o= e ]

e

LK‘
.30
}_l

o

0

n

Figure 5

The following readings should be obtained on Frequency Counter in accord-
ance with MHz Tuning.

MHz Readout Frequency Counter Readings
{MHz) (MHz)
0 55.56+0.1
1 56.5 0.1
2 57.6 +0.1
28 83.5 £ 0.1
29 84.5+0.1

See 1ST LOCAL OSC ALIGNMENT on page 19.

The reading does not meet the chart.

The reading meet the chart.

2ND LOCAL FREQ. AMP OPERATION CHECK

( START)

CONNECTION

REFERENCE

Connect SG to “hot” side of L211 and AC VTVM to TP202.
See Figure 4.

Control Setting  : Mode (AM)
PRESELECTOR BAND (4.5 — 12 MHz)
PRESELECTOR TUNE (10 MHz)
MHz/kHz Tuning {10.5 MHz)
Signal Generator
Setting : 52.5 MHz (No Mod.)

Increase SG output until 50 mV {100 mV) reading is obtained on AC VTVM,
SG output is 2.4 — 8.9 mV (6.3 — 256 mV).

Check Q211 — Q213 and/or associated circuit components.

SG output is not 2.4 — 8.9 mV (6.3 — 25 mV).

SG output is 2.4 — 8.9 mV {6.3 — 25 mV).




TOTAL GAIN CHECK

(START)
@NNECTION l

REFERENCE

<}<? NG
)

<K? NG

(STEPE )

“Check RF Stage and/or associated circuit components.

Connect SG to ANT Jack A-1 and DC VTVM to TP 302.

See Figure 3.
RF A1 TP302
SIGNAL SETTUNDER DC VTVM
GEN, o EST
Z=50 ohm

Figure 3

Control Setting  : RF GAIN (max.)
PRESELECTOR BAND (0.01 — 0.15)
MHz/kHz Tuning {100 kHz)

SG Setting  : 100kHz
SELECTIVITY :WIDE

increase SG output until 0.2 V reading is obtained on !
DC VTVM.

SG output is 3.55 — 14uV

Check RF and/or IF Stage and/or associated components.
SG output is more than 14 uV
SG output is 3.55 — 14 uV

Control Setting  : PRESELECTOR BAND (0.15 — 0.5)
MHz/kHz Tuning (300 kHz)

SG Setting : 300 kHz

Increase SG output until 0.2 V reading is obtained on
DC VTVM.

SGoutputis 0.9 - 3.5 uVv

SG output is more than 3.5 uV

SG output is 0.9 — 3.5 uv

Control Setting  : PRESELECTOR BAND (0.5 — 1.6)
MHz/kHz Tuning {900 kHz)

SG output : 800 kHz

Increase SG output until 0.2 V reading is obtained on
DC VTVM.

— 12—



Check RF Stage and/or associated circuit component.
SG output is more than 1.6 uV

SG output is 0.5 — 1.6 uV

(sTEP D" Control Setting  : PRESELECTOR BAND (1.6 — 4.5)
MHz/kHz Tuning (3.1 MHz)

SG Setting : 3.1 MHz

Increase SG output until 0.24 V reading is obtained on
DC VTVM. ‘

REFERENCE SG output is 0.5 — 2 uV
Check RF Stage and/or associated circuit components. |
%: ' ’ SG output is more than 2 uV |
. (o< P SG output is 0.5 — 2 uV
(stePg y—— Control Setting  : PRESELECTOR BAND (4.5 — 12)

MHz/kHz Tuning (7.1 MHz)

q SG Setting : 7.1 MHz

STEP 10 Increase SG output until 0.24 V reading is obtained on DC VTVM.
|REFERENCE| SG output is 0.5 — 2 uV

Check RF Stage and/or associated circuit component.

~ SG output is more than 2 pV

SG output is 0.5 — 2 uV

(sTEP 11 )~ ~ _ ) Control Setting  : PRESELECTOR BAND (12 — 30)
N MHz/kHz Tuning (21.1 MHz)

SG Setting 1 21.1 MHz

Increase SG output until 0.24 V reading is obtained on DC VTVM.

REFERENCE SG output is 0.7 — 3 uV

Check RF Stage and/or associated circuit component.

SG output is more 3 uV

SG output is 0.7 — 3 uV

— 1% -



PRESELECTOR DIAL CALIBRATION

. CONTROL SETTING Set PRESELECTOR TUNE fully counter-clockwise.
CALIBRATION Hold PRESELECTOR TUNE knob with your hand, and set the gear (1), shown in
Figure 6, so that the Preselector Dial is as shown in Figure 7.

/ (f g/ VKff )

0 0.5 1.6 45 12
' 0.15
| A :
000000 N
1 0 e J |
PRESELECTOR TUNE
Figure 6 Figure 7

Q LINKAGE ADJUSTMENT OF MHz SWITCH

PRECAUTION: Do the mechanical adjustment only it is actually necessary after CHECK or you have replaced some parts.
Do any necessary adjustment of VR-201 brfore attempting the following adjustment procedure.

OFF/VOLUME : ON |
CONTROL SETTING MHz Tune  : fully clockwise
CHECK : Check the MHz Tuning indication; rotating the MHz Tuning in the counter-clockwise

gﬁrection causes the MHz Tuning display to vary in 29, 28, ....... 1, 0, sequence and

eventually disappear.
ADJUSTMENT L.oosen screw @ on MHz Switch shaft. Turn the shaft of MHz Switch in the direc-

tion that results in a MHz sequence indication of 0, 1, ....... 28, 29; tighten screw

at the precise point where the 29 MHz indication disappears. To avoid poor tracking,

be sure to make this shaft setting very precisely.

9 1 Il
I

‘ Figure 8

—_14 —



3RD IF ALIGNMENT

TEST SIGNAL
STEP | INSTRUMENT | CONTROL SETTING | GENERATOR ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME: ON Adjust T301 and T302 for max.
Refer to Mode: AM 455 kHz reading (approx. —0.5V ) on DC
1 Figure 9 RF GAIN: Max. 1mV3dB T301, T302 VTVM.
MHz Tuning: 1 MHz {NO MOD.)
kHz Tuning: 500 kHz
455 kHz Adjust T301 and T302 for max.
2 Same as Step 1 Same as Step 1 50 mV 23 dB | Same as Step 1 | reading (approx. —0.6V)onDC
{NO MOD.) VTVM.

l TP301 ] | TP302 l
500 0.01uF
HE &

SIGNAL A : SET
GENERATOR i b © UNDER TEST DCVTVYM
©

Figure 9

ALIGNMENT OF kHz TRACKING

STEP CONTROL SETTING . ADJUSTMENT REMARKS

OFF/VOLUME: ON
Mode: AM

MHz Tuning: 10 MHz »
1 Preset kHz Tuning to f‘ully'counterclockwise and return TC303
it approximately. 1-1/4 turns from the point when slip-
ping starts.

OFF/VOLUME: ON
Mode: AM Adjust L308 for kHz Read-
2 { MHz Tuning: 10 MHz L.308 out of 999"
Set kHz Tuning fully clockwise and return it approxi- )
mately 1-1/4 turns from the point when slipping starts.

Adjust TC303 for kHz Read-
out of 000",

3 Repeat Steps 1 and 2 a couple of times.




2ND IF ALIGNMENT

NOTE:

Figure 10

reception and 2.9 MHz for 2.1 MHz reception.

CRYSTAL FREQUENCY ALIGNM ENT

TEST SIGNAL
STEP | INSTRUMENT CONTROL SETTING GENERATOR | ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME: ON 2.1 MHz Adjust £.301 and L303 for max.
Mode: AM 1TmV {10 mV) reading {approx. 3V (3.5 V)]
Refer to RF GAIN: Max. +3dB on AC VTVM.

! Figure 10 | VOLUME: Max. 1kHz 1301, L303
MHz Tuning: 10 MHz 30% Mod.
kHz Tuning: 900 kHz
OFF/VOLUME: ON 2.9 MHz Adjust TC301 and TC302 for
Mode: AM 1mV (10 mV) max. reading [approx. 3V
RF GAIN: Max. +3dB (3.5V)] on ACVTVM.

. , T

2 Same as Step 1 VOLUME: Max. 1 kHz TC391 €302
MHz Tuning: 10 MHz 30% Mod. ‘
kHz Tuning: 100 kHz

3 Repeat Steps 1 and 2 until no further improvement can be obtained.

TP202 EXT SPKR J3
8
DUMMY LOAD
509 2pF
SIGNAL a L SET
GENERATOR |_§. It ' UNDER TEST ACVTVM

Remember, 2nd IF is reversed”; 3 to 2 MHz, not .2 to 3 MHz. Thus SG frequency should be 2.1 MHz for 2.9 MHz

TEST
INSTRUMENT
CONNECTION

STEP

CONTROL SETTING

ADJUSTMENT

REMARKS

Connect a Fre-
quency counter
to TP501

and ground

OFF/VOLUME: ON

TC501

‘Adjust TC501 for 1000.000 kHz £10Hz
reading on. Frquency Counter.

- 16—




ALIGNMENT OF 2ND LOCAL FREQ. AMP

TEST SIGNAL
STEP | INSTRUMENT CONTROL SETTING | GENERATOR | ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME :ON Center Freq. Set marker frequency to
Mode :AM 52.5 MHz 52.5 MHz.
PRESELECTOR BAND Adjust L214 ~ 1219 to peak on
1 Refer to : 45— 12 MHz Sweep Width 1214 ~ 1219 monitor scope.
Figure 11 PRESELECTOR TUNE | 52.5+ 2 MHz '
: 10 MHz
MHz Tuning : 10 MHz
kHz Tuning : 500kHz
Set marker frequency to
62.5 MHz.
Adjust L2112~ L219 1o obtain
2 Refer to Same as Step 1 Same as L1212 ~ 219 the c.hara.ctenstw curve as
Figure 11 Step 1 shown in Figure 12.
The core position of each coil
should be approximately as
illustrated in Figure 13.
Hot side of L211 {Step 2) MONITOR SCOPE
{ ezot] (5w 1
I\
SWEEP A - SET *DETECTOR |- o5
GENERATOR % | UNDER TEST 3 v H m_j
lTPZO‘l l MARKER
{for 1ST IF ALIGN- (ssG)
MENT on page 18)
+ DETECTOR CIRCUIT-
470P 1N60 47K NOTE
o—Af—t >} - ANy )
l 1. Connect Pin-2 of TP401 to Pin-3 of TP401.
1N60 470P Z 470K 2. Keep leads between DET. and TP202 as short as
—[ possible. - '
o ¢ ¢ Figure 11
_ f: 1/64"
L2112
L214 .
1.216
—60 dB L218
1213 | 1/16"
L215
L217
51.5 52.5 53.5 L2189

FREQUENCY (MHz)

Figure 12

— 17—
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1ST IF ALIGNMENT

Any adjustment of VR201, TC401, TC402 and
unless absolutely necessary.

VR201 ALIGNMENT

TEST SIGNAL
‘ STEP | INSTRUMENT CONTROL SETTING GENERATOR ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME: ON Set marker frequency to 54.5
Mode: AM MHz, 55.0 MHz and 55.5 MHz
Center Freq. ! : :
PRESELECTOR BAND SE"ME';Z red Adjust L203 ~ 208 to obiain
1 Refer to 4.5~ 12 MHz L203 ~ 1208 the characteristic curve as shown
Figure 11 PRESELECTOR TUNE . in Figure 14,
) Sweep Width .
10 MHz 55 + 2 MHz The core positions of each coll
MHz Tuning : 10 MHz - should be approximately as illu-
kHz Tuning : 500 kHz strated in Figure 15.
_ﬁ: 1/64"
L203
g 3~6dB L205
= L207
)
jie]
w
z
&)
Q.
it
s S
» L204 1 1/16”
ﬂ 1206
e 54.5 55 55.5 1208
FREQUENCY (MHz)
Figure 14 Figure 15
PRECAUTION FOR VR201 AND 1ST LOCAL OSC ALIGNMENT

T401 must be made with great precision. Do not attempt any adjustment

NOTE: VR201 affects the MHz tracking. Thus, if you find it mandatory to adjust VR201, do so before finalizing MHz
tracking. If VR201 adjustment has little effect, return it to the original setting.
TEST SIGNAL
STEP | INSTRUMENT CONTROL SETTING | GENERATOR ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME : ON 500 kHz Adjust VR201 for max. reading
Mode : AM output: on S-Meter. '
RF GAIN : Max. For approx.
PRESELECTOR BAND | 3" ~"5". :
Refer to ) )
1 Figure 16 :0.15—0.5MHz | reading on VR201
) PRESELECTOR TUNE | S-Meter
. : 0.5 MHz

MHz Tuning : 0 MHz

kHz Tuning : 500 kHz

— 1R —




1ST LOCAL OSC ALIGNMENT

TEST
INSTRUMENT
CONNECTION

STEP

CONTROL SETTING

" SIGNAL
GENERATOR
SETTING

ADJUSTMENT

REMARKS

Refer to

Figure 16

OFF/VOLUME : ON

VOLUME

: For the desired audio

output.

Mode : AM

RF GAIN : Max.

ATTEN : 0dB

PRESELECTOR BAND
:1.6—45MHz

PRESELECTOR TUNE
: 3.5 MHz

MHz Tuning : 3 MHz

kHz Tuning : 500 kHz

3.5 MHz

T401

Set trimmers TC401 and TC402
to mid-capacity point.
Adjust T401 to receive SG signal.

Same as

Step 1

OFF/VOLUME : ON

VOLUME

: For the desired audio

output.

Mode : AM

RF GAIN : Max.

ATTEN : 0dB

PRESELECTOR BAND
: 12 — 30 MHz

PRESELECTOR TUNE
: 28 MHz

MHz Tuning : 28 MHz

kHz Tuning : 000 kHz

3.5 MHz

TCA402

Adjust TC402 to receive the 8th
harmonic of SG signal (28 MHz).

Repeat Step 1 and Step 2. Check tracking at 10.5 MHz, 17.5 MHz and 24.5 MHz.
Adjust TC401 as required for optimum tracking.

4 As a final check, make sure 1 MHz step tracking is correct all the way from 500 kHz to 29.5 MHz.

ta)
RF 50 SET
_ SIGNAL H UNDER
GENERATOR TEST
NOTE FREQUENCY
Set SG to precisely 3.5 MHz, COUNTER

Figure 16




RF STAGE ALIGNMENT

NOTE: Maintain SG output level at minimum necessary to obtain usable output (3-4 readings on S-Meter).

TEST SIGNAL
STEP| INSTRUMENT CONTROL SETTING GENERATOR | ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME: ON
VOLUME : For the desired audio out-
put.
Mode : AM
RF GAIN : Max. -
Refer to ATTEN:0dB 150 kHz Adjust T202 for
1 Figure 16 PRESELECTOR BAND TkHz T202 max. reading on
:0.15~ 0.5 MHz 30% Mod. S-Meter.
MHz Tuning : To the point where the ;
max. noise appears with
MHz readout at “0”.
kHz Tuning : 150 kHz
PRESELECTOR TUNE : 150 kHz
PRESELECTOR TUNE : 500 kHz 500 kHz Adjust TC201 for
2 Same as Step 1 | kHz Tuning : 500 kHz 1kHz TC201 max. reading on
Other Controls Setting : Same as Step 1 30% Mod. S-meter.
3 Repeat Step 1 and 2 until no further improvement can be obtained.,
PRESELECTOR BAND:05~ 1.6
‘ MHz 600 kHz Adjust T203 for
4 Same as Step 1 | PRESELECTOR TUNE : 600 kHz TkHz T203 max. reading on
“kHz Tuning : 900 kHz 30% Mod. S-Meter.
Other Controls Setting : Same as Step 1
» PRESELECTOR TUNE : 1.6 MHz 1.6 MHz Adjust TC202 for
5 Same as Step 1 | MHz/Tuning : 1.6 MHz 1 kHz TC202 max. reading on
Other Controls Setting : Same as Step 1 30% Mod. S-meter.
6. Repeat Step 4 and 5 until no further improvement can be obtained.
PRESELECTOR BAND :1.6~4.5 Adjust T204 for
MHz 1.8 MHz max. reading on
7 Same as Step 1 | PRESELECTOR TUNE : 1.8 MHz 1 kHz T204 S-Meter.
: MHz/kHz Tuning : 1.8 MHz 30% Mod.
Other Controls Setting : Same as Step 1
PRESELECTOR TUNE : 4.5 MHz 4.5 MHz Adjust TC203 for
8 Same as Step 1 | MHz/kHz Tuning : 4.5 MHz 1 kHz TC203 max. reading on
Other Controls Setting : Same as Step 1 30% Mod. S-Meter.
9 ‘Repeat Steps 7 and 8 until no further improvemerit can be obtained.
PRESELECTOR BAND : 45~ 12 Adjust T205 for
MHz max. reading on
PRESELECTOR TUNE : 5.010 MHz 5.010 MHz S-Meter.
10 Same as Step 1 | MHz/kHz Tuning : 5.010 MHz 1 kHz T205
Other Controls Setting : Same as Step 1 30% Mod.
PRESELECTOR TUNE : 11.010 MHz 11.010 MHz : Adjust TC204 for
11 Same as Step 1 | MHz/kHz Tuning : 11.010 MHz 1 kHz TC204 max. reading on
" | Other Controls Setting : Same as Step 1] 30% Mod. S-Meter.
12 Repeat Steps 10 and 11 until no further improvement can obtained.
PRESELECTOR BAND 12~ 30 MHz 13.010 MHz Adjust T206 for
PRESELECTOR GUNE : 13.010 MHz A
13 Same as Step 1 i 1 kHz T206 max. reading on
MHz/kHz Tuning : 13.010 MHz 30% Mod S-Met
Other Controls Setting : Same as Step 1 o e “METer.
PRESELECTOR TUNE : 28.010 MHz 28.010 MHz Adjust TC205 for
14 Same as Step 1 | MHz/kHz Tuning : 28.010 MHz 1 kHz TC205 max. reading on
' Other Controls Setting : Same as Step 1 30% Mod. S-Meter.
15 Repeat Steps 13 and 14 until no further improvement can be obtained.

— 0




BFO ALIGNMENT

. NOTE : Set each control for max. reading on S-Meter.
TEST SIGNAL
STEP | INSTRUMENT CONTROL SETTING GENERATOR | ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME : ON .
VOLUME : For the desired audio Adjust L312 for
Mode : LSB/CW zero-beat.
PRESELECTOR BAND Set Mode to USB/
Refer to : 4.5~ 12 MHz ?.1 MHz : CW and adjust
1 Figure 16 PRESELECTOR TUNE : 7.1 MHz 100 Vv L312 kHz Tuning to
. RF GAIN : Max, {No Mod.) obtain zero-beat.
ATTEN:0dB At this time kHz
SELECTIVITY : WIDE Readout must be
MHz/kHz : 7.1 MHz #103" ~ 105"
BFOQO PITCH : Center position
Alternate between
LSB and USB and
Set MHz/kHz Tuning for max. Same as Same as adjust L312 so
2 Same as Step 1 | reading on S-Meter. (7.1 MHz) Step 1 Step 1 the zero-beat is
Other Controls Setting : Same as Step 1 obtained at the
same level on
S-Meter.
S-METER ALIGNMENT
NOTE
1. After checking the specified sensitivities in all bands, adjust S-Meter sensitivity.
2. Set each control for max. reading on S-Meter.
TEST SIGNAL
STEP{ INSTRUMENT CONTROL SETTING GENERATOR | ADJUSTMENT REMARKS
CONNECTION SETTING
OFF/VOLUME : ON Adjust VR302 for
Mode : AM full-scale reading
R PRESELECTOR BAND 7.1 MHz on S-Meter.
efer to : )
1 45— 12MHz 1mV VR302
Figure 16 PRESELECTOR TUNE : 7.1 MHz - 1 kHz
RF GAIN : Max. 30% Mod.
ATTEN : 0dB .
MHz/kHz Tuning: 7.1 MHz
7.1 MHz Adjust VR301 for
N ) 2 Same as Step 1 | Same as Step 1 13::2\/ VR301 ;_:\;z:;‘:? of9on
30% Mod,




TROUBLESHOOTING GUIDE

Symptom

Possible Céuse

1)

Pilot Lamp does not light and/or set fails
to operate when power is ON.

A} Faulty power cord.

B} Defective Q315 and/or associated circuit com-
ponents. _

C) Defective lamp.

2)

Fuse blows.

A) Short-circuit in the DC regulator circuit.
B) Short-circuit in the power amplifier circuit.

3)

Pilot Lamp lights but no sound on any band.

A) Defective Speaker,

B) Defective PHONE and/or EXT SPKR Jack.

C). Defective 1C301 and/or associated circuit com-
ponents. Proceed to A.F. OPERATION CHECK
on page 9.

D) Defective Mode switch SW-3.

4)

No audio on any band.

A) Faulty Local Oscillator and/or associated circuit
components. Proceed to 1ST/2ZND LOCAL OSC
CHECK on page 13.

B) Faulty RF and/or IF Stage and/or associated
circuit components. Proceed to TOTAL GAIN
CHECK on page 10— 11.

5)

w,

LSB/CW, USB/CW Mode does not function,
AM Mode is OK.

A) Defective SSB/CW Detector D313 — D316 and/or
associated circuit components.

B) Defective BFO Q311 and/or associated circuit
components.

6)

Noisy

A) Faulty RF Stage amplifier and/or associated
circuit components. Proceed to TOTAL GAIN
CHECK on page 10 — 11.

B} Faulty IF Stage amplifier and/or associated circuit
components. Proceed to TOTAL GAIN CHECK
on page 10 — 11.

C) Defective AF amplifier 1C301. Proceed to A.F.
OPERATION CHECK on page 9. .

7)

Incorrect MHz reading.

A) The 1st Local OSC is out of order. See 1ST
LOCAL OSC ALIGNMENT on page 18.

B) MHz switch and linkage. See LINKAGE ADJUST-
MENT OF MHz SWITCH on page 14.

8)

Incorrect kHz reading.

A)- Mistracking of kHz Tuning. See ALIGNMENT OF
kHz TRACKING on page 15. '

B) IF Stage is out of order. See 1ST/2ND/3RD IF
ALIGNMENT.

9)

kHz Display is blanked.

A} 3rd Local Osc and/or associated ci_rcuit is defective.
B) The Reference OSC {4 MHz) is defective.
C) Frequency Counter (IC501) is defective. .

10)

SELECTIVITY WIDE/NARRQW does not function.

A) Defective D301 ~ 304 and/or associated circuit
components.
B) Defective SW5.

—_27 -




. SPECIAL NOTE:

(1)

(2)

If a user is annoyed by excessive birdies, which can not be eliminated by proper adjustment of the
MHz tuning dial and/or the preselector and band switch, the problem may be caused by 1 MHz
harmonics being passed through the 2nd 1.F.

The best solution is to be sure that the shield case for the counter PCB is properly grounded
{through the two wires from the RF PCB and the 4 screws). Be sure all shielding is secure. Also, try
moving wires to see if you can obtain lower level birdies. Birdies with a level of more than 10 uV
(S + N/N equals 10 dB) are out of spec; nominal spec is no more than 2 gV at 7.0 MHz,

Typically you can rule out any possibility of image response being responsible for birdies. Consider
the following example for the image of 7.1 MHz....

Fi= Fr + 21IF Fi : Image Frequency

Fr : Receiving Frequency

IF =55.5 MHz — (Fr — integral part)
For instance :

Fr = 7.1 MHz Fi=7.1+2{565~ (7.1 —7)}

=7.1+2x554
=117.9 MHz




RF P.C. BOARD, TOP VIEW
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