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ALL BAND SSB TRANSCEIVER
TS-510

CONTENTS

nlu|||||[tm|r|um|||unuuumuuluuummlumluuuuulmululuumuuuuumm|ulumulultmlmmtmrmmmmmmmmmmuummmummmmmlmuumunumnumuuummulmumumlm

Special Features . .............cc.oooiviintn 2
Circuit Description ......... .. ... ...t 3
Controls and their Functions ................ 11
Operating Instructions ...................... 15
Accessory Circuitry ....... ... ... oot 20
Alignment and Maintenance ................. 22
Specifications . ...........oiai i 29
Schematic Diagram ................... ot 30

Produet Guide . ... .o 31






CIRGUIT

DESCRIPTION

The TS-510 transceiver employs a high frequency
crystal filter and covers all ham bands from 3.5 —~
207 MHz. Both the receiver and transmitter sec-
tions employ the dual conversion configuration. The
VFO is solid state and stable.

This transceiver employs printed circuit boards,
almost all of which are independently built for in-
dividual sections. As shown in the circuit diagram
on page 30, each printed circuit board has its own
unit number with the resistors, capacitors, and coils
having specific 3-digit numbers (see Table 1).

The numbers appearing in the following explana-
tions are all based on this numbering scheme,

Fig. 1 is a block diagram of the TS-510 transceiver.

During transmission, the signals pass through the
microphone, mic. amplifier, balanced modulator,
buffer amplifier, crystal filter, IF amplifier (common
to both receiver and transmitter sections), first mixer,
BPF, second mixer, driver, power amplifier, and
antenna. ALC is applied to the buffer and common
IF amplifier. On the other hand, the received signals
are fed through the antenna, RF amplifier, first mixer,
BPF amplifier, second mixer, crystal filter, common
IF amplifier, IF amplifier, ring detector AF amplifier,
and speaker. AGC is applied to the two-stage TF
amplifier and RF amplifier.

The TS-510 includes a carrier oscillator, VFO,
heterodyne crystal oscillator, 25 kHz marker, and
side-tone oscillator. Accessory amplifiers are the
AGC, ALC, VOX, and relay amplifiers.

CIRCUITRY COMMON TO BOTH
TRANSMITTER AND RECEIVER
SECTIONS

1. MICROPHONE AMPLIFIER AND BAL-
ANCED MODULATOR (UC1501J)

AF signals fed through the microphone terminals
pass through a low-pass filter to eliminate their un-
wanted high frequency components, supplied to the
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Block Diagram
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NETINH1 - ANIPOI  uISEiity,  I08 "ALC Wnuc Con -
stant has a fast rise and slow decay, The time con-
stant is also designed to be faster for CW than for
SSB to facilitate tuning.

This ALC voltage is connected to the external exit
terminal and, at the same time, supplied to the buffer
amplifier and common IF amplifier to control their
gains.

12. VOX AMPLIFIER AND ANTITRIP CIR-
CUIT (UC1501J)

The AF signal supplied through the microphone
terminals is amplified by a one-stage microphone
amplifier, passed through the VOX gain control, and
fed to the 6GHBA (V603P), which amplifies the

Table 2 Relay Contact Allotment

B RB {Receiver block bias)
RL 1-1 M TB (Transmit block bias)
COM GND
B RC {Receiver Cathode)
RL1-2 CM TC (Transmit Cathode)
COM GND
B AGC
RL1-2 M ALC
COM V30! grid circuit
B RIT VR
RL1-4 M Fixed bias
COM RIT terminal of VFO
B .
AL 2.1 y ] Refer to Fig 9
COM + terminal of the S-meter
B ] Refer to Fig 9
RL2-2 M
COM - —terminal of the S-meter
B REMOTE terminal
RL z-2 M
COM GND
B Receiver input
RL 2-4 M Transmit output
COM I -ANT terminal

B Break contact, M- Make contact

The anti-trip circuit receives the AF output from
the AF final stage (UC1304J), diode rectifies it,
and supplies a positive DC voltage to the grid of
the VOX amplifier. This voltage causes the plate
current of the VOX amplifier to increase and hence
the plate voltage drop, which makes the neon tube
less dischargable.

13. RELAY AMPLIFIER (UC12047)

The relay amplifier actuates two relays connected
in series. The controlling operations of the relays
are given in Table 2. One of their-major functions
is to switch the T'S-510 between transmit and receive.

Other functions of the relay amplifier are to pro-
duce a voltage drop at the cathode of the 6GHBA
(V302T) by means of the PTT and Lever Lock
switch, and to apply the positive voltage of the VOX
circuit to the grid to permit the plate current which
actuates the relays to flow. When these controls
are removed, the relays are automatically released by
reducion of the plate current caused by the Zener
diode inserted in the cathode circuit.

14. SIDE TONE OSCILLATOR (UC1204J)

This is an AF oscillator in which the 2SC373
(Q301) produces an oscillation output frequency of
approximately 800 Hz. This output is supplied to
the AF power amplifier tube (V401P) via VR to
drive the speaker.

Since this circuit is used to monitor CW signals,
the emitter, feedback circuit, and base voltage are
controlled, and the circuit oscillates when the mode
switch is set to CW (the emitter circuit is grounded),
a key is inserted into the key jack (the feedback
circuit operates), and when the key 1s depressed
{base block bias is off).

B RECIVER SECTION

1. RF AMPLIFIER AND RECEIVE 1ST MIXER
(UC1112))

The signal fed through the antenna terminal passes
through the antenna tuning circuit (UJC1108J) and
enters the 6BZ6 (V204) RF amplifier. The signals
amplified by this RF amplifier pass through the RF
tuning circuit (UC1109J);, and are fed to the
6CB6 (V203) receive 1st mixer built to be mixed
with the output of the heterodyne crystal and con-
verted into the 1st IF frequency (8895 ~ 8295 kHz).
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Although the oscillation frequency of the multivibrator
can be changed by means of VR701, 25 kHz is
obtained with the potentiometer position at approxi-
mately the center.

8. SPURIOUS BEAT DURING RECEPTION

The received signals are subjected to spurious beats
at certain frequencies due to the relationship between
the frequencies of the local oscillator.

The frequencies at which beat interference appears
are,
3.5 MHz 3.7367 MHz (Within the band)
21.0 MHz 21.20 MHz (Within the band)

Interference at these frequencies is less than 3 dB.
Although there is other spurious beat interference,
they are less than O0dB and do not cause any
practical inconvenience.

B OTHER CIRCUITS

1. HEATER CIRCUIT

The heater voltage is 12.6V. The 6.3V tubes used
are divided into two groups connected in series. This
configuration reduces the current capacity of ihe
heater wires and eliminates the need for voltage
balancing resistors which would otherwise be re-
quired.

2. METER CIRCUIT

Fig. 9 shows the meter circuit. The AGC and
ALC are measured by reading the voltage at the
cathode of 2 6BA6 tube by means of a bridge circuit,
Ip is measured in terms of voltage at the cathode of
the 28001 tubes. These are then displayed on the
meter. The RF/HV voltmeter is used as an ordinary
voltmeter.

The meter is designed to indicate signal strength
during reception and ALC, Ip, RF, and HV during
transmission. Switching between these indications is
made by means of a relay circuil.

3. MAJOR ROTARY SWITCH CIRCUITS
Rotary switches include the band switch, mode
switch, meter switch, and AGC/CAL switch. The

operations of the mode switch, and AGC/CAL switch
are listed in Table 3.
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(3) VOX

Voice-controlled automatic switching of the transmit
and receive modes is possible with this transceiver
when SEND-REC is switched from REC to VOX,
VOX GAIN control at the top of the chassis should
be retarded when the surrounding noise level is high.
Changes in supply voltage may sometimes cause
sluggish relay action. In such a case, modify the
supply voltage to 230V or 250V.

A anti-trip circuit is built-in to prevent speaker
response from tripping the relay, and switching the
transceiver from the receiving to the transmitting
mode. The ANTI-TRIP control located at the top
of the chassis should be adjusted so that tripping
will not occur. It is undesirable, however, to reduce
VOX gain too much since this will result in un-
reliable tripping. Therefore, the microphone and
speaker should be located away from each other and
the speaker volume level be kept as low as possible,

TIME CONSTANT controls the discharge time
constant of the VOX circuit and regulates the tripp-
ing frequency of the relay, which takes place during
pauses between speech and vary from individual to
individual. Therefore, adjust the time constant to a
value which suits the operator. VOX sensitivity can
be adjusted with semifixed potentiometer VR601 500
K0 (VOX SENSE) located on printed ecircuit board
UC1501d.

Use of a uni-directional microphone will make
VOX operation even more reliable.

(4) Main Dial Calibration

Calibration of the main dial may be easily perform-
ed by setting the zero position of the main dial to
the zero of the auxiliary dial plate. For more ac-
curacy, however, the marker signal and calibrator can
be used. In this case, set the AGC/CAL knob to
25 kHz and produce a beat with the marker signal.
A beat will appear at different frequencies depend-
ing upon whether the transceiver is set to LSB or
USB.

{a) When the MODE switch is set to USB

Turn the main dial knob clockwise while listening
to the beat. The beat frequency will be high at first
and "then gradually decrease as the main dial is
rotated until it become nil. Stop the dial at this
zero beat point and set the zero position of the main
dial scale to the USB pointer. (Refer Fig. 14)

(b) When the MODE switch is set to LSB

Turn the main dial counterclockwise or the reverse
of USB. The beat is similarly high at the beginning,
decreases as the dial is turned, and eventually be-
COmes Zero.

Calibration procedure is identical to that of USB
except that the dial should be set to the LSB pointer
(Refer to Fig. 15),

FOOK

10K

Fig. 16 Marker Crystall Oscillator

Thus, the carrier frequency of both lower and upper
sidebands can be read on the dial.

The center frequency of S88B signals is always read
at the red pointer. The receive frequency of CW
signals can also be read in the same method as for
LSB signals. The transmit frequency is always
800 Hz higher than the LSB carrier.

When the CW filter is used, this frequency rela-
tionship will change and transmit frequencies can be
read at the red point. Receive frequencies can be
read by the red pointer when the beat is 700 Hz and
will be within =250 Hz at other best frequencies.

(5) Marker Crystal and Adjustments

The marker crystal is not provided and must be
purchased separately. Its specifications are as follows.

Type: HC-13/U

Frequency: 100 kHz
Frequency tolerance:
Specified oscillation circuit:

+0.003;
See Fig. 16.

The marker oscillator circuit with this transceiver
is already adjusted. The crystal wil oscillate by
merely setting the AGC/CAL knob to 25 kHz and
inserting the crystal into the socket. However, it
may oscillate at a frequency other than 25 kHz when
the power source voltage fluctuates.

If this happens, adjust MULTI ADJ (VR701)
located on prinied circuit board UC1502J inside
the chassis so that the oscillation is 25 kHz.

The 25 kHz multivibrator is synchronized with the
100 kHz crystal oscillator. Therefore, it is neces-
sary to match the crystal oscillation to 100 kH=z
This adjustment can be accomplished with the ceramic
trimmer {TC701).

(6) Remote VFO

The Model VFO-5D is supplied by the manu-
facturer for use with the TS-510. This is externally
connected to the transceiver,

Its major circuitry is identical to the internal VFO
in the TS510. The remote VFO enhances the
versatility of the TS-510 when used in conjunction
with the built-in VFO.

18
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The necessity of adjusting the bias voltage arises O
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SPECIFICATIONS

RECEIVE AND TRANSMIT FREQUENCIES: 80 meter band 35~ 4.000 MHz
40 meter band 7.0~ 7.300 MHz
20 meter band 14.0 ~ 14.35 MHz
15 meter band 21.0~21.45 MH=z
10 meter band A 28.0~ 285 MHz
B 285~29.1 MHz
C 291~ 297 MHz

TYPE OF EMISSION: SSB (A3d), CW (Al)

RATED INPUT TO FINAL STAGE: 160 W at 3.5~ 21 MHz
120 W at 28 MHz

ANTENNA INPUT IMPEDANCE: S50~175¢0

CARRIER SUPPRESSION: Less than - 40dB

SIDEBAND SUPPRESSION: Less than —40dB

MICROPHONE IMPEDANCE: 50 K (high impedance}

TRANSMIT FREQUENCY CHARACTERISTIC: 300 ~ 2700 Hz { ~6dB)

RADIATION OF UNWANTED COMPONENTS: Less than —50dB

RECEIVE SENSITIVITY: 0.5,V, S/N ratio of 10dB at 3.5~ 21 MHz

- 15V, S/N ratio of 10dB at 28 MH=z

IMAGE RATIO: More than 50dB

IF INTERFERENCE: More than 50dB

FREQUENCY STABILITY: Within +2kHz 60 minutes after the power
switch is turned on. With in 100 Hz after 30
minutes.

SELECTIVITY: Y SSB:

More than +12kHz (at —6dB)
Less than +24 kHz (at —60dB)
CW:
More than =—250Hz (-6dB)
TLess than +-750Hz (at —60dB)
Note: Selectivity values in the CW mode applies
to a transceiver with the CW filter used.

AF OUTPUT: More than 1 watts (with 10 distortion}

"RECEIVER OUTPUT IMPEDANCE: 8 0 for both speaker and headphones

POWER CONSUMPTION: 315 watts at maximum output of reception
{(When the PS-510 is used)

VACUUM TUBES AND TRANSISTORS: 14 vacuum tubes, 2 FET’s, 13 transistors, and
29 diodes

DIMENSIONS: 330 (W) > 180 (H) x 345 (D) mm
(13 W, 7 H, 13%” I})

WEIGHT: 95kg (209 lbs)
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