

















For antenna adjustments, the transceiver may be loaded EXTERNAL SPEAKER AND HEADPHONES
lightly, using the TUN position instead of operating at full
power output. This will limit tube dissipation during adjust-
ments, and will also help to reduce interference on the
frequency. In any case, do not leave the transmitter on for
very long at one time. Turn it on just long enough to

Receiver audio output from the TS-520 is 1 watt at 4 to
16 ohms. The TS-520 has a built-in speaker. However, if
an external speaker is desired for fixed station or mobile
operation, simply connect it to the SPEAKER jack on the
tune and load, and get a field strength reading. Start out rear panel. The speaker may be any good 8 ohm permanent

with the antenna whip at about the center of its adjust- magnet type in the 4 inch or larger size. The i_nternal
Set the VFO to the desired operating fre- speaker is disconnected when an external speaker is used.

ment range. ' : _
quency and then adjust the PLATE control for a dip, and The SP-520 is a speaker designed for. use with the TS-520.
then the LOAD control. Then observe the field strength Headphones should also be 8 ohms impedance. When the

headphones are connected to the front panel PHONES jack

reading. The field strength meter may be set on top of
the speaker is disabled.

the dash, on the hood, or at an elevated location some
distance from the car.

Change the whip length a half inch, or so at a time, retune
the finals each time, and again check the field strength at
the antenna. Continue this procedure until the point of
maximum field strength is found. This adjustment will be
most critical on 75 meters, somewhat less critical on 40,
until on 10 meters the adjustment will be quite broad.
After tuning the antenna to resonance, the finals can be
loaded to full power.

MICROPHONE

The microphone input is designed for high impedance (50
K ohms} microphones only. The choice of microphone
is important for good speech quality, and should be given
serious consideration. The crystal lattice filter in the trans-
ceiver provides all the restriction necessary on audio re-
sponse, and further restriction in the microphone is not
required. It is more important to have a microphone with
a smooth, flat response throughout the speech range.
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TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1)

LOCATION CONTROL POSITION
FRONT PANEL CONTROLS BAND Switch Desired band
POWER Switch ON
H. SW Switch ON
Stand-by Switch REC
MODE Switch USB or LSB depending on selected band.
VOX Switch MAN
MIC Control Fully counter-clockwise
CAR Control Centered
METER Switch Ip
WWV Switch OFF
PLATE Control Middle of the range for the band
DRIVE Control Centered
FUNCTION Switch VFO
RIT Switch OFF
REAR PANEL CONTROLS SG Switch UP (ON)
Ext VFO Connector Jumpered plug inserted

PLATE IDLING CURRENT (See Figure 9)

Turn the main tuning knob to the desired operating fre-
quency within the arnateur band selected. Flip the stand-by
switch to SEND and check that the plate current (IP) is
60 ma. If the plate current is not correct, adjust the side
panel BIAS control for a correct 60 ma of idling current
and return the stand-by switch to REC.

CAUTION
If the plate current is very much higher than 60
ma do not leave the stand-by switch on for more
than a few seconds. Excessive plate current
shortens the life of the final tubes.

LOAD - METER
P

/
/ SIDE PANEL .‘—”

FRONT PANEL MODE

Figure 9 Adjustment of the Plate ldling Current
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DRIVE TUNING (See Figure 10)

Shift the METER switch to ALC and the MODE switch to
TUN and peak the ALC reading {maximum meter deflec-
tion) with the DRIVE control. The stand-by switch is in
the SEND position for adjustment.

NOTE
If there is no ALC reading indicated, increase the
CAR control until there is an ALC reading.

PLATE TUNING (See Figure 10)

Turn the METER switch back to 1P, leave the MODE switch
at TUN and flip the stand-by switch to SEND. Quickly
adjust the PLATE control to dip the plate current {a mini-
mum meter reading). Return the stand-by switch to REC.

NOTE
The TUNE position permits tuning of the final
tank circuit at reduced power without danger to
the tubes. With the MODE switch in the TUN
position, the screen voltage of the finals is reduced
to approximately 50% and the keying circuit is
shorted.

TABLE 3. Summery of Transmitter Tuning Procedures

PLATE AND LOAD TUNING

CAUTION
When the MODE switch is in the CW position the
final tubes draw full plate current in transmit.
Final tube life is directly related to the length of
tune-up periods. Do not transmit with the tubes
out of resonance for more than 10 seconds at a
time.

Turn the MODE switch to CW, turn the METER switch to
RF, and set the stand-by switch to the SEND position.
Quickly adjust the PLATE control and then the LOAD
control alternately to peak (maximum meter deflection)
the power output. If necessary, adjust the RF VOLT
control on the side panel to bring the output reading to
about a 2/3 scale reading.

4.10 SSB OPERATION

PTT OPERATION

Tune the TS-520 as described in Sections 4.1 to 4.9. Set
the MODE switch to USB or LSB and connect a micro-
phone to the MIC connector.

MODE Switch METER Switch Stand-by Switch Procedure

USB or LSB IP SEND Adjust BIAS control for 60 ma.

TUN ALC SEND Peak the ALC reading with the DRIVE control.

TUN IP SNED Dip plate current with PLATE control.

CwW RF SEND Peak RF output by alternately adjusting the
PLATE AND LOAD controls.

& Adjustment point

PLATE adjustment angular displacement

(a) IP

¥ Adjustment point

DRIVE adjustment angular displacement

(b)ALC
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Figure 10 Plate and Drive Tuning
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NOTE
International amateur practice dictates using USB
or LSB on the following bands.

3.5 MHz Band LSB
7.0 MHz Band LSB
14.0 MHz Band usB
21.0 MHz Band usB
28.0 MHz Band usB

Key the transmitter and speak into the microphone with
the tone of voice used in normal operation. Adjust the
MIC control until voice peaks are just within the top limit
of the ALC range printed on the meter scale. The METER
switch is in the ALC position. If the transmitter section is
driven beyond this range, the transmitted signal will be
distorted.

VOX OPERATION

Adjust the transceiver as described in the previous paragraph.

Flip the VOX switch on and close-tatk into the microphone,
increasing the VOX GAIN control {(on the left side of the
TS-520) until the VOX relay just operates. For VOX
operation it is desireable to close-talk the microphone to
prevent background noises from tripping the TS-520 into
transmission.

Check that the ALC reading for voice peaks is still within
the ALC range on the meter. |f necessary, adjust the MIC
control for a proper ALC reading.

1f the VOX circuit is activated by speaker noise, adjust the
ANTI-VOX control (on the side panel). Increase the control
as necessary for proper VOX operation.

Do not use more VOX GAIN or more ANTI VOX gain
than necessary to control VOX operation. If the VOX
circuit transfers between words, or holds too long, adjust
the release time constant by turning the DELAY control

on the side panel.

4.11 CW OPERATION

Tune and load the TS-520 as described in Sections 4.1
through 4.9. Connect a key to the back panel KEY jack,
set the MODE switch to CW, and set the stand-by switch
to SEND for transmitting.

NOTE
See Section 4.4 for informatfon on dial calibration

for CW operation.

CW transmissions are automatically monitored through the
speaker of the transceiver. The audio gain of the sidetone
can be adjusted with VR2 on the AF board.

For semi-break-in operation, turn the VOX switch on.
Hold the key down and increase the VOX GAIN control,
on the left side of the transceiver, until the VOX relay
just operates. It is desired to change the release time
constant of the VOX circuit, adjust the DELAY control,
also on the left of the transceiver.

The plate current for CW operation should be about 200

ma. Use the CAR control to adjust the carrier level for CW
operation. At 200 ma of |IP there may be no ALC reading.

TABLE 4. Meter Switch Positions for Different Modes

MODE METER Switch Approx. Readings
TUN * ALC or Peaked
* IP or 100 ma
* RF or 1/3 scale
HV 800 v
cw ALC or None or  within
ALC range
* |P or 200 ma
RF or 2/3 scale
- HV 750 v
USB or LSB * ALC or Within the ALC
range on voice
peaks
IP or 60 to 250 ma
RF or 0 to 2/3 scale
HV 800 v

* Recommended monitoring position during operation.

412 OPERATION WITH A LINEAR AMPLI-
FIER (See Figure 30)

Tune and load the TS-520 as described in Sections 4.1
through 4.9 and adjust it for the selected mode.

The REMOTE connector on the back panel is provided for
interconnections with an amplifier. See the instruction
manual of the amplifier to determine whether the linear
requires a normally open (during receive) or a normally
closed {(during receive} relay contact. Connect either pin 3
(normally closed to ground during receive) or pin 5 (nor-
mally open to ground during receive)} of the REMOTE con-
nector to the control jack on the amplifier.

Connect the ALC feedback from the amplifier to pin 6 of
the REMOTE connector. The output of the TS-520 is quite
adequate to drive most amplifiers to full rated output.
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4.13 FIXED FREQUENCY OPERATION

The TS-520 has a built-in crystal controlled oscillator for
fixed frequency operation. This feature is most useful for
commonly used frequencies, nets, or any situation where
crystal controlled operation is required. To use the fixed
frequency oscillator, turn the FUNCTION switch to the
FIX position. Select one of the four available channels
with the fixed channel selector switch and tune and load
the TS-520 as described in Sections 4.1 through 4.9. Simply
operate the transceiver as described in Sections 4.10 and
4.11.

Section 6.2 describes installation and netting of fixed chan-
nel crystals. The crystal frequency is determined by the
following formulas.

LSB OPERATION
Crystal Frequency {(MHz) = 55015 MHz + X — Operating
Frequency {MHz)

USB OPERATION

Crystal Frequency (MHz) = 5.4985 MHz + X — Operating
Frequency (MHz)

CW OPERATION

Crystal Frequency (MHz) = 55 MHz + X — Operating
Frequency (MHz)

X = 3.5 for the 80 meter band
X = 7.0 for the 40 meter band
X = 14.0 for the 20 meter band
X = 21.0 for the 15 meter band
X = 28.0 for the 10 meter band or
X = 28.5 for the 10 meter band or
X = 29.1 for the 10 meter band

Crystal Specifications: HC-25/U holder, 4.9 to 5.56015 MHz
oscillation frequency, and see Figure 11 for type of oscil-
lation circuit.

Example: Desired Operating Frequency = 7.255 MHz
Crystal Frequency (for CW) = 6.5 MHz + 7.0 MHz —
7.255 MHz = 5.245 MHz

This same crystal will operate on each band.
Operating Frequency (CW) = 5.5 MHz + X (in MHz) —
Crystal Frequency (in MHz)

Example: Crystal Frequency = 5.245 MHz
On the 14 MHz band the crystal will oscillate at
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz —
5.245 MHz
= 14.255 MHz

5. Oscillator circuit: Shown below.

I mH

DC 9V O—00 ¢
Crystal Specifications
I. Frequency:4.900 to 5.500 MHz
2. Type of holder:HC-25/U =
3. Multiphcation: Fundamental =
4. Frequency tolerance:

+0.002% at normal temperature 2SCl460(B)

Crystal

150P

10uH
0.04

47K

2SC460(B)
e %

« 4.9~5.5MHz
- 3 | Vr.m.s
o %_[ Lo f% =
ST TS I° b——0
0.0!1

1K

i

Figure 11 Crystal Oscillator Circuit
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TS-520 BLOCK DIAGRAM (FIGURE 12)
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the transceiver is turned on. Use an insulated tool
to make this adjustment.

6.10 VFO CALIBRATION

The VFO should be calibrated with the dial scale. However
if for some reason the VFO is too far off calibration for
proper adjustment, there is an internal VFO adjustment.

Remove the TS-520's case and locate TC1 on the VFO
section. Turn the FUNCTION switch to CAL-25 kHz and
tune the main tuning knob so that the dial pointer points
to an even 25 kHz frequency. Adjust TC1 to zero beat the
calibrator frequency.

6.11 CRYSTAL CALIBRATOR ALIGNMENT

The crystal calibrator is factory aligned and should need
no further adjustment. If it should drift out of calibration,
find TC1 on the MARKER board. Tune the receiver to
WWYV at 10 MHz and turn on the calibrator by switching
the FUNCTION switch to CAL-25 kHz. Adjust TC1 until
the calibrator signal is zero beat with WWV.

6.12 REPLACING THE FUSE

When the fuse blows, there is some cause. Be sure to find
the cause before attempting operation. Use a 6 amp fuse
for 120 VAC operation, and a 4 amp fuse for 220 VAC
operation. Under no circumstances use a higher amperage
fuse than those specified. Extensive damage can be caused.
Also, the warranty can be voided if an improper fuse is used.

6.13 CLEANING

The knobs, front panel and cabinet of the TS-520 are likely
to become soiled after extended use. The knobs should
be removed from the transceiver and cleaned with a neutral
soap and warm water. Use a neutral soap (not harsh chemi-
cals) and a damp cloth to ciean the cabinet and front panel.

Use an air blower or a soft brush to keep the interior
clean and dust free.

6.14 REPLACEMENT PARTS

TUBES AND TRANSISTORS

42

Operation of the TS-520 without proper tuning, or operation
of the transceiver with a high voltage in excess of 1000
volts, will significantly reduce the life of the final amplifier tu-
bes. A bad tube or tubes should be replaced with S2001A
{61468B) tubes. Matched tubes are not required, however
neutralization is required with new tubes. The driver is a
12BY7A.

The transistors in the TS-520 can easily be damaged by
being shorted or shocked by metallic tools. Be very careful
during service operations, and when possible, use insulated
tools.

SERVICE PARTS

Be sure to use replacement parts of equal or better ratings
when servicing the transceiver.

When ordering replacement or spare parts for your equip-
ment, be sure to specify the following information:

Model number and serial number of the equip-
ment — Schematic number of the part — and
the board number on which the part is located.

Should it ever be necessary to return the equipment for
repair be sure to pack it very carefully and include a full
description of the problems involved.
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SECTION 8. VOLTAGE MEASUREMENTS

8.1 TUBE VOLTAGE MEASUREMENTS

FINAL AMPLIFIER SECTION {In volt)
Pin no. 1 2 3 4 5 6 7 8
R |0.05 246 | 0.05 | —76 | 0.05
12.6 6.3 | 0
Vi1 $2001A + |13 |"%® 208 |13 | _85 |13
R |0.05 246 | 0.05| —76 | 0.05
6.3 0 0
V2 S2001A T i1 (6.3) 208 |13 | _55 | 1.3
RF BOARD
Pin No. 1 2 3 4 5 6 7 8 9
R | 03|37 328 | 236
0 0 |26} 0 0
V1 12BY7A v |38 o3 293 | 180
8.2 TRANSISTORS (In voit)
Electrode E C B Electrode E B
Unit | o G2 unit| 1R . G2
* | Transistor S D G1. No. Transistor S D G1
R R
Qt 2SK19 T 2.0 2.0 0 Q6 2SC733 T —6.0 27 | -6.8
R R| 55 2.7
02 25C460 1.4 | 128 1.5 8 | gy 25K 19 ) '
T gﬂt T 4.4 9.0 2.2
R 0 142 =3.2 | —45 O
a3 35K41 D | og asades || 88| 0O 53
T| 14 | 140 1.7 24 w T| 5.7 0.4 5.0
R 1.5 | 13.4 1.4 2.2 R 0.7 2.0 0.2
Q4 35K35 ‘ ‘ ’
. T{ o | 138| —22 | -35 a9 35K35 T o | ™| 32 03
T s 25K35 R| 23| 14.2 2.1 2.5 0
S 11 25| 140 | —33 o5 Q1 35K22 R| 08 | 130 0.8
o R -4.8
& | a6 25C733 —6.0 -12.6 Q2 25K19 R| 23 | 136 0
T 2.5 a
R g
Q7 25C535 w24 9.0 4.0 o Q4 25C460 Rl 21 | 131 2.8
R o
s 3SK22 Y 1.3 | 141 0 z los 25C735 R| o 6.2 0
R ,
Q9 25K 19 Y 0.4 | 14.0 0 Q6 25C733 R| o0 12.2 0
Q10 | 25C856 R| 16 32| —76
Tl _ss O Q1 25C1000 | T| 1.2 45 1.9
o1 35K35 R| 28 | 141 18 2.7 a
| 26 | 139 . 99 c Q2 25C733 T| o030 1.8 | 09
Q2 35K41 R1 0 0 16 | 36 3
) T 6| ¢ . 18 z Q3 25C733 T| 12| 36 1.8
o R| 26| 140 2.0 ©
< | a3 3SK35 2.7 04 38K 35 i 0 0 30
S T| 33143 —3.2 T| o6 | 66 | 0O 2.1
v | g 25K35 R| 26 | 140 2.0 . -
S 1 o 143 | —3.2 - zg Qi 25C460 R| 099! 89 | 1.3
R Xt &
Qs 28C733 T 5.1 9.0 5.6 Lom| Q2 2SC460 R 2.3 8.9 3.0
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