CW OPERATIOM

Using the two contact jack supplied with the accessory
pack, connect key as shown in the illustration. Most relay
Lype automatic keyers can be connected into the transeei -
vier  for break-in operation without  maodification, bul
when using reed relay or lransistorized automatic
kevers place 390 ohm resistor in series with key
line.

TUNING PROCEDURE - CW

Set up transceiver as described in transmitier luning
with adjusting CARRIEKR contral 1o desired power ot
put U fe ML,
After completion of final uning, install key jack in rear
apron of transceiver. Set. MODE switch o CW and
VOX-GAIN switch to MOX. The transceiver is now set
up for manual CW uperation. After completing a frans-
mission the VOX-GAIN switch must be returned to
STBY position [or receive operation. For break-in opera-
tion. simply advance VOX-GAIN control,

SIDETOME ADJUSTMENT

CW osidetome level may be adjusted by rotating the
lone level potentiomerer (VR 203} located on the main
circuit hoard under the top cover. WOTE: Do not disturb
setting of adjacent painl marked controls.

SERVICE INSTRUCTIONS

WARMNIMNG

Dangerons voellupes are present, therefore extreme
care is essential. De sure that all power is disconnected
bhelore working on the chassis. Check the high voltages
in the capacitors by shorting the high voltage line to
ground with an insnlated serew driver. The transceiver
hus been aligned and calibrated at the factory with proper
test instruments and  should oot require  realignment.
Service or replacement of o mujor componenl may re-
guire subsequent realignment, but do not attempt 1o
make an alignment unless the operation of the transceiver
is Jully understood,

TEST EQUIPMEMT REQUIRED

A signal gencrator, a vacuum tube volt ohm meter
with RF probe, a general coverage communication re-
ceiver, and a 300 watt dummy load.

VOLTAGE AND RESISTAMCE
MEASUREMENTS

The table lists wvoltages and resistance at all tube
sockets. These values are measured with a VTWVM with
All tnbes installed in their I-"l;‘:.‘;pf(‘ti\-‘f sockets.

All measurements should be made from socket pins
to ground.

Adjust transistor voltage regulator o exactly 9 volts

with WR-202 on the printed board, Measure voltage at
junction of H294 and R295,

TRAMNSMITTER ALIGMNMEMNT

1. Disconnect the high voltage (/00 volts) by unsolder-
ing the lead at rectifier, and also the screen voltage
by unsoldering the connection al pin 3 of the Lwo
tube sockets (V35 Vi

2. Connect YTYM RF probe to pin 5 of V3,

3. Set the MODE switch o USEB or LSB, amd the
VOX OAIN switch to MOX position. Adjust car-
rier balance potentiometer YR 200 on the main
print board [or mininum ¥TVM indication.

4, Advance MIC CAIN contreld teo pnﬁiti:mm antd turn
the MODE switch to CW/TUNE.

. Adjust PRESEL control for maximum VITVM read-
ing.

h

6. Adjust the MIC GAIN control during  transmitter
alignment to keep VI'VM reading at 15 volts to avoid
saturation of the circults,

Start with upper slug of T3 nearly oul and peak
For pesk YTYM reading.

K Start owith both slugs of T2 nearly out and adjus
bath slugs for peak WVTVM reading.

0, %et the BAND switch Lo the 80 meter band, the main
tuning dial to the center (250 KHzx), and the PRESEL
contral at center, Adjust the slugs of L901 & L1001
for peak VTVM reading. Adjust the slugs on all ap-
propriate bands from 40 to 15 meters using the same
procedure. Set the BAND switch to 10B and the main
tuning dial at upper edee, amd adjust L9005 and
L1005 for peak VI'VM readings.



10, Disconnect the ¥TVM from pin 5 of V5, and con-
nect il Lo pin 2 of V202, Set the BAND switch to 100
andl adjust slug L3 for peak VTVM reading. Set the
BAND switch to [0 and adjust the TCHIO [or
pueak VTWM  reading. Adjust TCHIO2 for 103,
1 1103 for 10A, TCILOE for 15 and TCTIOS for
the 20.5¢1 the band switeh 10 40 and adjuse 1.4 For
peak VIVM reading. For s meter band, adjust
FCTING for peak W1 VM readming, Discannect VWM,

[ Bis nol recononended to align BPFS passhand net-
work unless proper messuring instrumment Js wvilable

120 Toen the FLUNCTION switch to OFF, Restore un-
soldered PA screen grid and high voltage wire.

13, Connect the transceiver oulpul L a S0 ar 75 ohmes
tummy Teald. St the main tuning dial at center, and
tneup the transceiver on 20 meter band as described.
Adjust MIC GAIN control setling 1o keep PA current
less than 10 ma. Readjust LIGOT for peak meter
reading, Feadjust L1001 o L1005 for appropriade
BAMD scltings.

14, Tune the trancceiver to maximum output at [4.35)
Koo To measure spuriows radiation, vse the S-meler
of anether receiver amd tene it 19,320 Ke where
a spurious signal coan be heard. Adjuse TC-205 for
mimimum 5 meter reading withoutl decreasing power
outpul of the ransceiver.

Adjust 117 and LY for minimum 5 meter reading,

THAMNSMITTLR SIGNAL LEVEL

The following table shows voltuge measuring potnls
and normal signal levels, Before muoking measuremenis,
set MODE switch Lo OW oand unsolier the lead from pin
oot Wi, and Vo sockets, Set the VOX-GAIN switch to
MOX. Plug in key to key-Jack aod close key o meassure
the siznal lewvel,

TEST POINT FREQUEMNCY

WAEQF —pin 3 31785 KHr

FINAL AMPLIFIER NEUTRALIZATION

When replacing the final amplificr tubes it may be
necessary 1o reset the bias to 50 ma and check neutraliza-
tion. Using the procedure outlined below will guarantee
maximum output and long tube life.

CALITION:

HIGH VOLTAGES ARE PRLESENT ON UNDERSIDE

OF CIIASSIS.

USE GREAT CARE' WHILE MAKING ADJIUST-

MENTS WITH WIRING EXPOSED,

1. Lecate TC-1 the neutralization variable capacitor
shalt on the underside of chassis near the last band-
switch wafer, in the final amplifier scction,

2. Connecl untenna to dummy load, set meter to 1.0

- Check final amplifier bias in upper or lower Side Band

position. If meter indicales other than S0 ma, reset bias,

4. Tunc up the transceiver in the center of the 15 mete
biand.

S0 After tune up place meter in 1LC. position, Mode
switch in ‘Tune position, and advance Mic Gain until
meter reads |50 ma.

6. Rotate Plade tuning control and observe dip as indi-

cated on meter. (NOTE; It dip is not prominent, re-

duce loading conlrol slightly for better indication).

Ay the Plate control is rotated the meter should rise

cqually and smoothly on cither side of maximum dip

indication.

Determine which side of the dip rises abruptly. Scl

Plute contrel slightly to this side of dip keeping the

muler reading below 2000 ma,

8. Llsing a non-metallic tuning wand, rotate neotraliza-
tien capacitor shalt very sfightly in the direction
which redoces the current shown on the meler.

Y. Repeat steps 7 and B ounlil the meter indicates a
smoath, equal rise on either side of the maximum dip
vt

-

-l

RF wOLTAGE

1 wall

W1 pinn 1 Wanable 1.# volts (Tunction STEY sw)
W3 —pin 1 Htal frequency selected D81 wolls

WROT i S 21785 KH:z 5.8 walts

W20 — pin 1 A1785 KH7 0,02 wolls

W0 i B 2.1/ HKHz 3.0 waolts

WDl pin 5 Yarahble |F G0 wells

Wa i S lransrmit freguency 100 wolts

WE —pin & Transmit frequency 330 wolts

Yoltagas givan in the ftable are nominal and rrEy very o 20040



RECEIVER CIRCUIT ALIGNMENT NOISE BLANKER CIRCUIT ALIGNMENT

When the transmitter circuits are aligned, the only

alignment remaining for the receiver circuits are the lust The blanking level of the noise blanker is determined
IF stage transformer T205, 1351 through T353 IF trans- by the THRESHOLD control VR351 and the noise am-
formers in the noise blanker unit, anteana input trans- plifier stage trunsformer T354.

former L3801 o LBOS, trap coils L806&, L9056, L23 and

Connect 4 signal generator output to the antenna ter-
S-meter scro set.

minal, and tune the recciver 1o the signal gencrator

1. Connect signal gencrator output to the antenna ter- frequency with AGC switch OFF position. Connwet
minal. Set the BAND switch to 80 meters, and receive VTVM DC probc between the cathode of the Diode
3,750 Kc signal from signal generator. Adjust PRE- D352 and ground, then abjust T354 for peak VIVM
SEL control for peak S-meter reading Adjust L&01 reading.

for peak S-meter reading. Adjust coils L802 to LBOS
al 7,250, 14,250, 21,250, 29,000 KHz respectively for
peak S-meter reading.

2. Tune the receiver circuit to 7,100 KHz incoming sig-
nal, and leave controls as is. Apply 5,920 KHz signal
generator output to antenma terminal. Adjust LROG,
L906, for minimum S-meter reading.

Then iune the receiver 1o 7,500 KHz and adjust L23
same as above at 5,520 Kliz signal gencrator oulput.

3, Tune the receiver to incoming signal on any band, and

adjust slugs of Lower sdug of T203 and slugs ol T205
.T351, T352 and T353 for peak S-meter reading.

RECEIVER SIGNAL LEVEL
The followmg table shows test poinis and nominal
signal lcvel to produce 59 reading on S-meter.

SIGNAL GENERATOR SIGNAL GEMERATOR SIGNAL GENERATOR

COMNECTION POINT FREQUENCY OUTPUT LEVEL
V205 — pin 1 3,180 KHz 100 db
V204 — pin 1 3,180 KHz 75 db
V203 —pin 7 5770 KHz 77 db
V201 — pin 1 5770 KHz 50 db
vl —pin 1 14.255 KHz 47 db

. Antenna Terrinal 14,255 KHz 24 db
Oscillater injection voltages
V213 — pin 7 23,1785 KHz 4 volts
V203 — pin 1 Variable 3 volts
V202 — pin 1 Crystal Selected 1-2 volts

The receiver was tuned to 14,255 KHz for thase mesasurements and the test signal injectsd at indicated test
points. Signal generator cutput lavels are taken from signal genarator attenuator., All values are nominal and
may wvary ° 2094 without degrading performance.



DEFECT

P& idling current unstable:

Insufficient load:

Ineufficiant carrier suppression;

Distorted tranemittad =ignal:

Insufficient drive or no drive:

Low receiver sensitivity:

WO unstable:

TROUBLE SHOOTING GUIDE

Ne Ne WNe pWiE RN OORLDNE e

POSESIBLE CAUSE

Defective V5 and V6.
Defective Bias supply including bias potentiometer.

PRESEL improperly tuned,

BaAMD switch improperly set.

Antanna not resonant at frequeancy.
Dafactiva antanna or tranzmieszion line.
W3, vd, V5 V& defaective,

Defective rectifier,

Defective VZE07.

Carrier balance control improperly set,
Defective crystal X201 or X202,
Carrier frequency improparly sat,

Excessive MIC GAIMN adjust,
W7 defective.

D2. D3 defective.

Incerrect neutralization.

Defective rectifier.
Defective V204, Y201, V3, V4, V5.
Defective crystal.

Antanna relay back contacts defective.
Cefective V1, V201, V203, V204, V20056,

Dafactiva WZ209,
Improper setting of VOX GAIN and ANTITRIF
controls.
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ACCESSORY SOCKET CONNECTION

Pin |, 6KD& Heater R, Ground

2. 83 Yol AC 9. Helay comtact uvpen for
3. =150 Yaolt DC receive and close to

4. <3 Yolt DT ground for manamit

5. 4600 Vol DC 0. Relay contact open tor
6. —100 Yol DC ransmit and closc w
7. ALC eround for rocenve.

I, B3IV AC

NMOTE @ ACCESSORY SOCKET IS WIRED TO USE TRANSYERTOR,
WHEN TRANSYVERTOR 15 N01 USED, ACCESSORY FLUG
MUST BF IN THE SOCKET, OTHERWISE, 6KDé HEATERS
ARE NOT CONMNECTED TO POWER SUPPLY.

KEY AND MICROPHOMNE CONMECTIONS

CONMNECTION =9 =

{:I ' i _'} . — __-[:J

CONMECTION FOR PTT OPERATION

CH_H__ — = L

CONNECTION FOR MOX OPERATION

QT - 1
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CRYSTAL SOCKETS

—— 3I7B5KHz 3181.5KHz
L4 AUX2 — AUXI T354 T35 T352 (USB) TC204 (LSB)
R a4 e | o _A808
ve _Tc203

VOLT. SET

L8O - LBO6 —

____T205
Vi
L SIDE TONE
e 0 ) M B ~—~~_LEVEL
B NTH B i . D 1204

“~._ CARRIER
- BALANCE

T SSB FILTER

s

.,

. CW_FILTER

L9OI - L9006 __--~
va -7
T353

LIOOI - LIDOS ~J203

CARRIER ;
SHIFT _Jelios
TClo9
CPT
L8O7
DIODE
__L907
R4S N
LIS
R48
Le
P OWER
TRANS._ TCI
LIS




