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1. SSB TRANSMITTER ALIGNMENT LTD

L.l S%EWExciégr Aligﬂmeﬁg
A. Disconnect TP 4 and connect oscilloscope TP4-TPS,
5. Rotate the channel selector switch te Channel 11.
C. ©Set to mode selector switch on either upper or lower
sidebands.
. Connect an audio generator to the input terminals of
tne microphone connector. Inject the frequency of
L KHz.
E. Adjust the audio generator output level o 3 millivolts.
F. FPress the mike button and adjust transformers T1, T2,
T3, T4 and 75 for maximum cutput.
. Bet T4 to the maximum pesgition and rotate +to 3 turns
ciockwise position.
TABLE I
Location AF or REF Voltage DC Voltage
Mike 1jack smV o r.m.s., {1KHz}
TP13 350mV r.m.s. {(1KHZ)
TP1 G.6V P-D
03, 4 Base 1.5V
03, 4 Emitter 0.9V
03, 4 Collector 6.7
Q5 Base .65V
Q5 Collector 4.2V
TP3 0.38 P-P
L.2 Transistors Bias Adjustment of Linear Amplifier

A,
B.

Connect a 30uhm Wattmeter to antenna jack.

Set the mode selector switch on either upper or lower
sideband.

Connect a milliamp meter between L4 and +B (TP10).

short the microphone input. Press the mike button and
adiust RI1I0Z2 for 7 milliamp current indication.
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1.3 Linear Amplifier Alignment LTD
A. BSet the mode selector switch on either upper or lower
sideband.
B. Short TPL1-TP1Z and connect audis generator to the
microphone input circuit. Indect the frequency of 1KHz.
C. Adjust the audio generator cutput level +o 3 millivolts.
D. Press the mike button and adjust the transformer and
coils Tl4, L2 and L5 for maximum power output.
Power coutput should be more than 9 watts.
E. Disconnect TPL1-TP1Z and adjust RY6 for 8 watts power
output.
TABLE IX
Location RF Voltage DC Voltage
Qlé Base 1.8V
Qle Emitter 1.2V
Qle Collector 10V PP 1OV
Ql7 Base L.2Y p-P
Ql7 Collector 12,5V 2-P
Q20 Base 3.5V P=-P
Q20 Colleactor 30V P-P
Ant. Jack 60V P=-P
L.4 Carrier Balance Alignment
A, Select either upper or lower sideband with the mode
switch and short the microphone input circuit to
ground.
B. Presgs the microphone button and adiust the R20 and

Cl> Lor minimum indication on the oscilloscope.
Output voltage should be less than 0.6 volts P-P.



2. AM TRANSMITTER ALIGNMENT LTD

SSB alignment should be performed before AM alignment

2.1 AM Transmitter alignmenz

=T e EYTe TR

A. Press the mike button and adjust R85 for 3,7 watts
power output.

TABLE IIT

Location RF Voltage DC Voltage
Q16 Rase 2.3V
QLo Emitter 1.9V
Q16 Collector 8.5V P-P oV
0l7 Base 1.5V P-P
Ql7 Collector 16V P-P
Q20 Base 25V p-P
Q20 Collectorx 30V P~-P 10,5V
Ant. Jack A0V P-P

2.2 Modulation performance check

A. Connect an oscilloscope across the 50 ohm dummy load.

B. Connect an audic generator +o the microphone input
circuit. Inject the frequency of 1KHz.

C. Adjust the audioc generator output level 2 millivolts
modulation should be approx. 100%.

TABLE IV
Location AF Voltage

Mike jack 2mvV

331 Base Z2.5mV
Q372 Base 150mV
G332 Collector 3V

034, 35 Collector Y

TP10O 5V



3. AM RECEIVER LTD
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3.1 AM Receiver verformanrce check

A, Lonnect the EF signal genera+or o the antenna Jack.,

Saet tha Jenerator output ﬁt 0.5 microvolts., 1KRHz
30% modulation.

the & chm load with 2n auvdio velt metef +O

L, RF-CAIN control to the
oOn and the Sﬁugiﬁh control
clockwise position.

ector switeh to channel 11 and
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E. Audio cutput power should he more than 1 watt.

F. Adjust the volume control for lwylor 3.775) wvolt
indication on the audic wvoltmeter. Remove the
modulating sional from the signal generator.
Indication on the audioc voltmeter should drop
10 db or mors,

3.2 AM Receiver alionmant

-

The folliowing table iz provided +o aid +he lignment of the
AM recelver seoiti

Generator
Fraguency & Generator Adijust
Alignment Cutput Level Conunsection Adiustment Connection For

e — e

2nd IF Stage 455 KHz TE7-TPh4 Tiz, T13 EXT 5P Jack MAX
10 vy
[ I

Jack MAX

iy
T

1st IF Stage 7 oOF TLO, TLi EXT
)
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RF Stage 7 MHz Ant.Jdack T7, T8, T9 EXT Jack MAX

3.3 AM AM Re aﬁlﬁ%ﬁ £T;ﬂﬁiﬁ tor Voltags
TARTE VT
03 ﬁﬁm B 10 011 Q12
Emitter (Sourcs ) 1L 1.5 A 0.1 0 1.1
Collector (Drain) 1.7 & 1.3 3, 4 1.8 7.5
Base (Gated 1,7 3,38 1.8 0.4 0.6 1.8

ALL velitages are measured with 3 100K ohm volrmeter
at no output of zignal generator.
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3.4

3.5

3.6

3.7

AM AGC Performance Chack LTD

A. Connect the signal generator to the unit. Select
channel 11 and ad-iust the signal generatror Ffor
0.5 microvolts ocutput signal modulated +o 30%.

B. Increase the gignal generator output to 100 millivolts.

C. Adjust the volume control for 1 (or 0.775) volt
indication on the audic voltmeter.

D. Reduce the signal generator +to 10 microvoltis,
The audio voltmeter should not arop more than 6 db.

AM S Meter Alignment

A. Connect the unit as describad in Step 3.4 and addust
the signal generator for 100 microvolts.

. . oo gminy i B 0o JE
B. Adyust Re7 for 5% indica+rion.

[

sSquelch perfcormance check

A, Connect the unit as descoribed in Ster 9.7

B. Rotate the sqguelch control until the sional has been just

muted.

C. Advance the signal generator outpub level until the
sguelch s breoken. It zhould take less than 0.5
microvolits inorease on the signal generator cutput to
break ths sguelch.

D. Rotate the sguelch control to the maximum clockwise
posltion. Advance the signal cenerator output.
Adjust R160 to break the sguelch bestween the cutput

cf 30 and 300 microvolts.,

Squelch Troubleshooting

ﬁ.

Table VII is to be used as an aid in iocating and
correcting the troubles in the sguelch circuitry.

TABLE VIT

Stage Unsqguelch Full sguelch

1
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4. SSB RECEIVER LTD

4.1 SSB Receiver Performance Check

A. Connect an RF signal generator to the antenna jack.
Set the signal generator output level to 0,25
microvolts with no modulation.

B. Connect a 8 ohm load with an Audic voltmeter +o
external speaker jack.

C. ©Set the mode selector switch to upper sideband.
Rotate the wvolume control, RF-GAIN Control +o0 its
maximum clockwise position and the squelch control
to 1ts maximum counterclockwise position.

D. Rotate channel selector switch +o Channel 11.
E. Adjust the signal generator oukput frequency to
the audio tone of approx. 1 KHz. Audio output

power should be more than 1 watt.

F. Adjust the volume control for 1 (or 0.775) volt
indication on the audic voltmeter.

G. Reduce the signal generator output. The indication
on the audio volitmeter should drop 10 db or more.,

TABLE VIII

LOCATION DC VOLTAGE

(terminal of 1013

il 2
2 2
3 3
4 0
5 3
5 Z
7 2



5.

SYNTHESIZER

5.1

5.2

Channel  Mode S

= W N e

Synthesizar Performance

A. Connect a 50 ohm Watitmater +o

B, Connect a freguency counter o

C. Connect an audic generator set
microphona input.

D. Rotate the channel selector ko

mode switoch o USE

Press the mike button and C
generator output until sufficie
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the antenna jack.

the antenna JYack.

gt 1 XHz to the

Thannei 1 and the

e the audio
nt RF output is

26,966 MHz+ approx.
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when the nmode switch
fraguency should be

obtained Lo trigger the counter,

F. Check the DELTA control
outpul freguency. This uhﬂ?ﬁ
00 Hz.

G. Check the remaining channels i
modse . Keep in mind that the o
appear 1L KHz higher than the s
nunoer since you are using a 1

H. When checking output Ffreguency
15 at LEB, the msasured outpub
L Kz 4+ approx. 800 Hz, less t

channel freguency.

Ssynthesizer alignment

Short between TP301
the freguency counter bhetw

A. and ground
f .

£13
cnannel

B. Set the

mode selector switch o SR or
C. Adjust C320 for a fregusency res
D, Frﬁqu%mﬁf adjustment for the
ligted in Tahle IX.

USE or LESB C320
UEE or LEB 318
U8B or LER C316
UER or LR AL

seiector gwitch on Channel 1

nan the assigned

P304 and connect

{
P302 and TP304.

and
LER,

ding of 6,000 MHzZ.

remaining channels are

Fraguency (MHz)

3
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Channel

13
17

21

LTD
Disconnect TPANI~-TPI04 and disconnect 814
main contact from PO hmoard

=

Saet the ochannel zeles W73,
andg mods gwiteh o USE &~y LER
Adjust C31ld for Ireguency reading of 15.965 MHz.

Fregquency adiustment Ior the remaining channels are
ftisted in Table ¥.

Mode Switoh Adiustment Fraguancy {(MEz]

USER or LSE Ol ih L Ugh

' . o P SR T S ﬂi’, R
U5SE or LEE SENEL P 05

Usk or LER (308 16,0865
USB or LSB 0306 O I B
USB or LSB 304 16.185

UEE or LR MR i, 2N

Remove the freguency counter from TPI02Z-TP204,

Set the mode selector switoh on USSR and delta tune
control to its maximum clockwise position.

Adjust L30L for a freguency reading of 12,8023 MHz.

&
control to its maximum counter-clockwise PG%ltlﬁna
Adjust R327 for a frequency reading of 12,7977 MHz.

saet the nodes ﬂﬁ?@c%@% switoh on UBB and delta tune
i

s
control to its maximum counterclockwise position.

Adnjust RIZ5 for a freguencoy reading of 12.8007 MHz.

Set the mole selsctoy switeh on LER anad &

Set the mode ﬁml@@tar switoln on LER and deltsa +une
control to its maxinmum olockwise position.

ﬂma

Adjust R3IZ3 for a frecguency reading of 12.79%3 MHz.
Connect 5.6 main contacr o PC board and remove the
freguency counter fryom TE3II3 - TPIG4,

ShHort bHetwe
scope Lo T

“'J(E}

eyt TPIGE and TPE04 and connect an oscillo-
“':{. ",
el

Tune the Qaak of T301 and T30Z2 for maximum indication
on the oscill

Remove the o
disgcount TE3
Connent an o 1

Tune the peak of T3035, 7 |
indication on the ogeillicsecopes,
A tvpical voeltage readin ¥ :



5.3 SznthesizeEH

LTD

Troubleshooting

A. Locating
the unit,

a problem in the synthesizer circuitry of
use the measurement in Table XI.

TABLE XTI
Locatlion REF Voltage (V P-P)
Q301 Base 2.4
Q302 Base 6.4
Q305 Emitter 2
T305 (Output) 0.2

B. If there were no synthesizer output on some channels,
refer to Table XII to locate the defective crystal.



LTD
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TABLE XIT

LTD
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5.4 Carrier Oscillator Alignment LTD

A. Connect the fregquency counter to TP1-TP2.

B. Set the mode selector switch to upper sideband

C. Adjust C4 for the output frequency of 7,801.500 KHz.
D. Set the mode selector switch to lower sideband.

E. Adjust CZ for the output freguency of 7.798.500 KHz,

TABLE XIII
LOCATION RF VOLTAGE
Q<2 Base 0.5V pP-P
TPl 0.6V P-P

6. SIGNAL FLOW

AM RECEIVE SIGNAL FLOW

Q6 REF Gain Control 27 MHz
07 AGC 27 MHz
Q8 RF Amp., 27 MHz
ICZ2 Noise Rlanker 27 MHz, 7.8 MHz
Synthesizer st LO. 34,8 MHz
QS Llet Mixer 7.8 MHz
QL5 znd LO. 7.3 MHz
Q10 2nd Mixer 455 KHz
Qil,12 LF Amp. 455 KHyg
CD24 Detector Audio
CD25 A.N.L. Audio
Q30,31,32,34,35 Audio Amp. sdudio
CD25 5 Meter Det. DC
Q36,37 Ssquelch Amp. DC

Q33 Blas DC



SSB RECEIVE SIGNAL FLOW LTD

Q6 RF Amp. 27 MHz
Q7 AGC 27 MHz
Q8 RF Gain Control 27 MHg
IC2 Noise Blanker 27 MHz, 7.8 MHz
Synthesizer lst LG. 34.8 MHgz
Q9 lst Mixer 7.8 MHez
Ul Filter 7.8 MHz
1C1 IF Amp. 7.8 MHgz
CD8,9,10,11 Balanced Demodulator Audio

Ql USB and LSB Z2Znd LO. 7.8 MHz
Q2 Buffer Amp. 7.8 MHz
030,31,32,34,35 Audio Amp. Audio
Q26,27 AGC Amp. Audio
Q28,29 AGC Amp. DC
CDh43,44 AGC Det. DC
CD40,41 S Meter Det. DC
36,37 Squelch Amp. DC

Q33 Bias DC



QL

Q2
Synthesizer

Q3, 4
Q35
Qlo
QLl7

Q20
Q18
CD36

Q21
Q23

Q24,31,32
Q34,35

Q23
Q24,25

QL

Q2
CD8,9,10,11
Ul
synthesizer
Q3, 4

Q5

Q16

QL7
Q20

Q18,19

CD35
CD36
Qzl

AM TRANSMIT SIGNAL FLOW

Carrier O8C

Buffer Anmp.
Local 0O8C
Mixer

RE Amp.

RE Amp.

RF Driver
Final Amp.
Bias

Lamp Detector
Lanp Amp.

Mod AGC

Audio Amp.
Modulator

SSB_TRANSMIT SIGNAL FLOW

ALC Gate
Audio Amp

USB and LSRB Carrier
QL.

Buffer Amp.

Balanced Mecdulator
Filterxr
Local, QSC
Mixer

RF Amp

RE Amp
Driver
Final Amp.
Biag

AGC Det.
Lamp Det.
Lamp Amp.

7.8 MHz
7.8 MHz
34.8 MHz
27 MHz
27 MHz
27 MHz
27 MHz
27 MHZ
DC

DC

DC
Audio
Audio
Audio
Audio
Audio
7.8 MHz
7.8 MHz
7.8 MHz
7.8 MHz
34.8 MHz
27 MHz
27 MHz
27 MHz
27 MHz
27 MHz
DC

DC

DC

DC

LTD



BRACKET

25 GAIN TANTROL 4N08

YULUME TONTROL KBUY

MOUE  SWITEH KN08

BeLA  TUWE CONTROL %08
2UELCH CLONTROL KHOB

\FROMY PANEL

CBHANMEL SWITLH KNOB

DISASSEMBLY — 4
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I o All resistors are in ohms and 4w unless otherwise noted.

I AL mylarfilm Capacitors indicated as 0.033 elc are in wF : )
_ | Al Ceramic Capacitors indcated as 22 efe are in PF SCHEMATIC DIAGRAM MODEL LTD

At Ceramic Capacitors of this mark( —¢—)are 4700PF uniess otherwise noted. REOWNING LARORATORIFS
a1t Ceramic Capacitors of this mark{ =<ft—>)are 2200PF unless otherwise noted.
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