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Thank you for purchasing a TS-510 ALL-
BAND TRANSCEIVER. The transceiver you
have just purchased has passed all of our quality
control tests; however, if it is found to be
damﬁged or actual performance does not meet
that specified due to accidents during shipment,

please feel free to contact your local dealer.

SPECIAL FEATURES

The TS-510 is a high power, high stability SSB
transceiver representative of the SSB era.

The Gothic style cabinet design, which gained
the admiration of all users of the earlier 500
Series, is employed and will doubtlessly add to
the appearance of any shack.

The use of an extremely stable VFO, a new
development built around 2 FET's and 13 tran-
sistors, insures stable QS(Q’s as leng as you
operate.

Accurate, double-gear tuning mechanism and
linear tuning capacitor provide 1 kHz direct
reading on all bands.

Frequency coverage has been reduced to 25 kHz
for one complete rotation of the dial to facilitate
tuning in of SSB signals,

A high frequency filter especially developed for
the 510 Series is employed. Iis excellent shape
factor makes sharp cutoff for both receive and
transmission with the TS-510 possible.

Equipped with a selectivity switch for both SSB
and CW modes, Insertion of a CW filter makes
CW operation more pleasant. The CW filter
is available as a optional item.

The AGC circuit Includes an amplifier to insure
such high performance that even the largest in-
put signal can be received without distortion.
The AGC circuit also features signmal strength
meter indication independent of R¥ gain adjust-
ment,

Built-in calibration circuit. This circuit is a
25 kHz multivibrator which permits accurate
calibration for every rotation of the dial, such
as when making QSY's.
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10. Equipped with a side-tone oscillator which
eliminates the necessity of adding an RF oscil-
lator for accurate CW reception.

11. Amplifier type ALC circuit employed has ex-
cellent ALC characteristics as compared to those
of a grid detector. Beautiful SSB signals are
produced without sputtering.

12. The ALC voltage can be observed on the meter
to monitor operating levels for correct on-the-air
operation.

13. Equipped with an RIT circuit which permits
fine adjustment during reception and tuner read-
ing correction without changing the main dial
setting.

14. The receiver is a dual conversion superheterodyne
in which the RF and local oscillator are in-
dependently tuned. This, together with the high
performance high frequency filter and bandpass
filter, provides high stability and sensitivity.

15. AGC time constant can be switched beiween
SLOW and FAST.

16. The use of an external VFQ (VFO-5D) in con-
junction with the internal VFO permits still
more elaborate operation highly regarded by old
hands.

17. Many accessory circuits, such as VOX, PTT,
amplifier type AGC, RIT, CAL circuits, band-
width switching, multimeter which indicates Ip,
RF, HV, ALC, and signal strength, AGC switch,
terminals for external VFO, ALC, and receiver
input and output terminals.

18. The power supply are independently and ex-
ternally connected to the transceiver. The Model
PS-510 (containing speaker) power supply unit
is also available,
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CIRCUIT

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 ig 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 wmodulator,
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 IF
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 (UC150LJ)

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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6GH8A (V601P), which amplifies the AF signals,

Table 1 Code rumbers of units used in the 78-510

and then fed through microphone gain potentiometer

VR to the other section of the 6GHS8A (V601T). . .

This friode section is a cathode follower which con- Name of unit and block Unit No. G & R code No.

verts the impedance of the AF signals before feeding -

them to the balanced modulater when the mode switch Drive plate uc1108l 950~3%9

is set to eith.er USB or LSB. In the CW mode, a Coil Drive grid UG1109. 900~ 949

DC voltage is produced across carrier level adjust

‘potentiometer VR (VR601). Pack X' Tal tuner ucGtiial 850899
The input signals are then fed to the balanced Crystals UCTII1d 800~849

modulator consisting of four diodes, which modulates

the carrier with the AF signals (USB 3396.5 kHz; RF block uctiizl 200~239

LSB 3393.5 kHz; CW 33943 kHz or 3395.0 kHz) IF block UC1204J 300~-399

to generate DSB signals across the secondary , _

terminals of L&05. Diode switch Unit uc1209) 500~ 549
The carrier is passed through the switching circuit AF block UC1304J 400499

(6GH8A, V603T) and fed to the balanced modulator _

only during transmission. The 6GHS8A also serves Final block UG 4044 100~199

as a buffer. Carrier unit UC14051] 001 ~099

2. CARRIER OSCILLATOR (U/C1405J) BM block ucisols | 600~6%

Marker Unit uG1502J 700~-799

In general, SSB transceivers use the carrier oscil- ,

lator as a BFO for reception (Fig. 2). The TS-510 VFO Unit ucotiol —

employs the same technique. Therefore, the transmit Main Unit and others —_ 1~ 89

carrier frequency and BFO frequency must be separat-

ed by the beat frequency when CW signals are

received. In addition, it iz also desirable to set the

BFQ frequency close to but out of the filter band-

width, so that it can produce a single beat tone.

S OO0 000000 0P O

l Grounded during reception
| {-40\/ during transmission

-40V in both cases

* 018V

9
k
1

1gp | 3396.5kHz

;,-0’

LSB

cw
T {-40\1 during reception
L Grounded during transmission

—-¢ -40V for both cases

Fig. 2 Carrier oscillator (When the CW filter is equipped and four crystals are installed!
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This makes it necessary to change the BFO
frequency in accordance with the bandwidth of the
filters when the filters are altered.

The TS-510 has a CW filter in addition to the
SSB filter. Therefore, it is necessary to change both
the carrier frequency and BFO frequency when the
CW filter is used for CW operation, while they can
remain the same when the SSB filter is used for
CW operation. The carrier and BFO frequencies
are shown in Fig. 3 each of these cases. Three
carrier crystals are required for the SSB filter and
four for the CW filter.

The carrier oscillator is a B-E Pierce with two
transistors connected in parallel and switched to
oscillate three or four crystals, The oscillation
frequency of the individual crystals can be adjusted
by means of the trimmer capacitor inserted between
the crystals and ground.

3. BUFFER AMPLIFIER (UC1501J)

The DSB signal produced by the balanced modu-
lator is amplified by the buffer amplifier 6BAG6
(V602) and fed to the subsequent crystal filter.
This amplifier operates during transmission with its
being controlled by the ALC voltage.

4. DIODE SWITCH (UC1209J) AND CRYSTAL
FILTER (UC1204J)

The DSB signal amplified by the buffer passes
through L308, the diode switch unit, and the SSB
filter where it is converted into an SSB signal
(center frequency of 3395.0 kHz). After passing
through the SSB filter, the SSB signal is passed
through the diode switch at the output side and
fed to L301. As shown in Fig. 4, this SSB filter
has an excellent characteristic with a shape factor of
less than 2.

The TS-510 can house both the SSB filter and a
CW filter. A diode switch is provided to switch these
twe filters. In sets in which only the SSB filter is
equipped, the diode switch is unnecessary and is there-
fore shunted with a jumper wire.

As shown in Fig. 5, the dicde switch operates
under the principle in which a forward voltage is ap-
plied to the two series diodes to turn them on and
the voltage drop developed across the resistors at this
time applied to the other diodes in the reverse direc-
tion to turn them off.

3. IF AMPLIFIER COMMON TO TRANSMIT-
TER AND RECEIVER SECTIONS (UC1204J)

The SSB signal passing through L1301 is amplified
by the 6BA6 (V301). The output of V301 is then
fed to the transmitter 1lst mixer from the primary
winding of L303 during transmission, or to the re-
ceiver IF amplifier from the secondary winding of
L303 during reception.

5

This common IF amplifier operates during both
reception and transmission. Its gain is controlled by
the ALC and AGC voltages which cause the cathode
voltage to change. This is utilized to operate both the
bridge type ALC meter and the S-meter.

6. TRANSMIT 1ST MIXER AND BANDPASS
FILTER (UC1204J)

The transmit 1st mixer receives the VFQ sgignal
(5100 ~ 4900 kHz) at the cathode of 6GHSA (V302),
and the SSB signal at the control grid and through
L303. The mixer converts the 1st IF frequency of
the SSB signal (3395.0 kHz) into the 2nd IF
frequency (8.8956 —~ 8.295 kHz) does not change the
mode of the signal.

The 34 MHz trap inserted in the plate circuit
prevents passage of the 1st IF signal and the 14.13
MHz trap inserted in the cathode circuit prevents
feedback of the output from the antenna. D302 in
the cathode circuit is turned off during reception to
prevent the 1st 1F signal from passing to the receiver
mixer through the VFO cireuit.

After passing through the transmit 1st mixer the
SSB signal is fed to the bandpass filter placed after
L305. This bandpass filter {BPF) consists of three
tuning circuits, has a center frequency of 8595 kHz
and a passband of 300 kHz (- 1dB).

Unwanted components, such as spurious com-
ponents, of SSB signal are eliminated by this BPF
before the SSB signal is supplied to the transmit
2nd mixer.

7. VFO AND RIT (UC0110J)

This VFO (variable frequency oscillator) serves as
a local oscillator whose signal is supplied to the
transmit 1st mixer and the receive 2nd mixer. This
is the block which determines the frequency stability
and variable frequency range of receive and transmit
signals of the TS-510. Therefore, special design con-
sideration is given to insure high frequency stability
over the entire range of frequency variation.

The VFO has an oscillation frequency range of
600 kHz between 5500 kHz (at 0 deg on the dial)
and 4900 kHz (at 600). Solid state components are
employed with the oscillator stage using an FET
transistor to insure utmost frequency stability. The
ogcillator circuit used is a Clapp, followed by a one-
stage voltage amplifier and two-stage buffer, which
guarantees high stability under load flunctuations.

The VFQO is completely sealed and all necessary
adjustments are already made. Therefore, it 1is
advisable not to open the cover or make any modifi-
cations of the exterior since they might result in
reduced performance,

The RIT circuit is housed in the VFO box. An
RIT voltage is applied from the outside to change
the oscillation frequency of the VFO with the
dial setting remaining the same.

The circuit to produce this RIT voltage is contained
in UC1304J. The wvoltage can be controlled by
RIT VR located on the front panel. (See Fig. 6.
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8. TRANSMIT 2ND MIXER (UC1112))

After passing the BPF the SSB signal, which is
now a 2nd IF frequency, is fed to the GAWSA
(V201P}, mixed with the output of the heterodyne
crystal oscillator injected at the grid, and converted
into an SSB signal having a frequency within one of
the amateur bands. The USB and LSB are inverted
at this time, since the output is the heterodyne con-
version difference frequency.

The plate tuning circuit (UC1109J) is a 35 MHz
coil or a combination of another coil connected in
series with the 3.5 MHz coil for the 7 MHz band
and higher. The coils are designed so that the center
frequency of the individual bands are tuned with the
tuning capacitor half-meshed. These tuning circuits
also serve as the RF tuning circuits during reception.

9. HETERODYNE OSCILLATOR (UC1112J),
CRYSTAL UNIT (UC1111J), AND TUNING
UNIT (UC1110J)

The local oscillation output is generated by these
units and supplied to the transmit 2nd mixer and
receive lst mixer. All crystals operate on the third
overtone and are switched by a rotary switch. The
tuning coils are independent for the individual bands
with the coil for the 28 MHz band divided into A, B,
and C. The output is supplied to the transmit
heterodyne mixer through coupling capacitors.

10. DRIVER AMPLIFIER (UC1112J)

The SSB signal converted into an amateur band
frequency by the fransmit 2nd mixer is fed to the
12BY7A (V202) and class A amplified to drive the
final tubes (S2001 x 2).

The plate tuning circuit of this stage (UCI1108dJ,
is the same as that of the 2nd mixer and has in-
dependent tuning for the individual bands. The
3.5 MHz coil in this tuning circuit alse includes an
antenna link coil, since this tuning circuit serves as
an antenna tuning circuit during reception. Since
one end of this link coil is connected to the REC
ANT terminals the driver output can be extracted
from the REC ANT terminal if desired.

This driving stage and the transmit 2nd mixer are
the section that the block bias keying for CW opera-
tion. Fig. 7 is a block bias keying circuit. This
keying circuit permits the generation of a good key-
ing waveform having a smooth rise and a reduced
spece wave.

As shown in Fig. 7, V201P and V202 are controlled
by TB line since the KEY line is grounded by the
mode switch during SSB operation. For CW opera-
tion, both the KEY and TB lines are grounded and
V201P and V202 operate to drive the S2001 tubes.

11. FINAL POWER AMPLIFIER AND ALC

AMPLIFIER (UC1404J)

After being amplified by the driver stage the SSB
signal is supplied to 82001 (V101 and V102) which
linearly amplifies it and then feeds it to the » match-
ing circuit and antenna.

The power amplifier consists of two 52001 tubes
connected in parallel which operate in class AB1 with
low distortion. The rated input power is 160W
{(CW). The S2001 tubes operate at an optimum of
class AB1 when the base current is set to ap-
proximately 30 mA (plate current in the absence of
an SSB signal). Bias voltage for this amount .of
current is approximately —45V.

B O L OO0 0000000000000 000 0O R0 L0 RO OO O 1

Va20.P Vaoz
SAWSA | 2BYT7A
& -0
o -
g %% ’;:g Relay RL3I-1
; 1 Dzo| I TE line
; 4 » My
g% ] —90v
202 Koy line ! :
S . p— L
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Fig.7 Block bias keying circuit
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The capacitance of the x matching section at the
antenna side is determined by the fixed capacitors
and load variable capacitor selected by a switch for
the individual bands so that it almost always matches
the circuit to the antenna (50 ~ 75 Q) on any of
the bands.

The ALC voltage is obtained by detecting the DC
current flowing in the control grid of the S2001 tubes
by 2S8C856 (Q101) and amplifying it with the ALC
amplifier. Therefore, this amplifier can follow inter-
mittent grid current, such as that of CW, and insures
the final amplifier linearity, The ALC time 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 ANTI-TRIP 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 6GHSA (V603P), which amplifies the

Table 2 Relay Contact Allotment

B RB {Receiver block bias)
RL 11 M TE (Transmit block bias)
COM GND
B RC (Receiver Cathode)
RL1-2 CM TC { Transmit Cathode)
COM GND
B AGC
RL1-2 M ALC
COM V301 grid cireuit
B RIT VR
RL1-4 M Fixed bias
COM RIT terminal of VFO
B .
2L 2.1 iy 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 2-2 M
COM GND
B Receiver input
RL2-4 M Transmit output
COM J -ANT terminai

B Break contact, M - Make contact

signal and lights the neon tube (NE601). This cir-
cuit amplifies the side tone output instead of the
microphone amplifier ocutput when semi-break-in is
made with the side tone. As the neon tube dis-
charges, the plate voltage of V603 charges the time
constant circuit of the VOX to produce a relay
amplifier controlling voltage (refer to Fig. 8).

The screen grid voltage of the VOX amplifier is
adjusted by the VOX. SENSE. VR (VR603) to a
value at which the neon tube ig about to discharge.
The discharge time constant can be changed with the
TIME. CONST. VR.

The anli-trip circuit receives the AF ouiput 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 (UC1204J)

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 TS-510 between transmit and receive.

Other functions of the relay amplifier are to pro-
duce a voltage drop at the cathode of the 6GHSA
(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 28C373
(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 is depressed
{base block bias is off).

B RECIVER SECTION

1. RF AMPLIFIER AND RECEIVE 1ST MIXER
(UC1112J)

The signal fed through the antenna terminal passes
through the antenna tuning circuit (UC1108J) and
enters the 8BZ6 (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).

8



The gain of the RF amplifier is controlled by the
AGC voltage so that even the strongest input signal
level does not cause any distortion. During trans-
mission, the cathode of the RF amplifier is discon-
nected to apply blocking hias to the 1st mixer so
that it has no affect on the transmitting stages.

2. RECEIVE 2ND MIXER (UC1204J)

The signal converted into the 1st IF frequency
passed through the BPF and enters the receive 6CB6
{303 2nd mixer built. The signal is then mixed with
the output of the VFO supplied at the cathode and
converted into the receive 2nd IF frequency (3395.0
kHz). This stage is subjected to blocking bias
during transmission.

3. IF AMPLIFIER (UC1204J)

After being converted into the 33950 kHz 2nd IF
frequency, the signals pass through L308, the diode
switch, the crystal filter, and enter’s the common IF
amplifier {(V301). The gain of the common IF am-
plifier is controlled by the AGC voltage and the IF
output is fed to the 6AB6 (V304) receive IF amplifier
by the secondary winding of L303, passes through
L3092 and Ring detector, and enters the AGC circuit.
The gain of the receive IF amplifier is controlled by
the AGC voltage to maintain the a constant IF con-
stant under fluctuations of antenna input level. The
IF amplifier circuit does not operate during trans-
mission since the cathode is opened.

4. AGC AMPLIFIER (UC1204))

The AGC voltage is obtained by rectifying the
signal developed across 1309 by D304 and amplifying
it with the 28C373 (Q302) DC amplifier. This AGC
amplifier produces an AGC voltage having an ideal
time constant to permit quick starts and slow release
since the impedance of the AGC source is made low
by DC amplification and the impedance of the time
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reu .
1. 3 Meter clrc Sc-5 Remote VFO power Switch

ATV B 0T O BSOSO ESD RS0 OO0 DS 0T 300 D00 0NGOD U 0000 R A G R
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constant circuit is made high. Two SLOW and
FAST time constants are available by switching
AGC/CAL.

Since an RF GAIN VR is inserted in series with
the AGC circuit, both manual and automatic gain
control iz simultaneously performed. This is the
reason why the RF gain can be controlled without
affecting the deflection of the S-meter.

5. RING DETECTOR (UC1501J)

After passing through L1309, the IF signal is fed o
the Ring detector consisting of four diodes which
mixes the IF signal with the output of the carrier
oscillator to convert it into an AF signal. The
detector produces an AF output from the SSB signals
with better fidelity as compared to a product detector.

6. AF AMPLIFIER (UC1304J)

The AF signals demodulated by the Ring detector
are fed to the 28C373 (Q401) preamplifier which
amplifies it and supplies it to the AF GAIN VR.
After passing through this potentiometer, the AF
signal is voltage amplified by the 6BM8 (V401} tube
and them power amplified before being fed to the
earphone jack or speaker. The speaker impedance is
8¢ (low impedance) and AF output is taken from
the power supply type connector.

7. 25 kHz MARKER (UC1502J}

All the transistors used in this unit are 28C373.
Q701 oscillates the 100 kHz crystal, whose frequency
can be adjusted with the trimmer capacitor (TC701)
inserted in the collector circuit. This output serves
to synchronize the multivibrator consisting of Q702
and Q703, which generates 25 kHz square waves.

Table 3 Rotary Switch wiring
(a) MODE Switch




Although the oscillation frequency of the multivibrator
can be changed by means of VRT701, 25 kHz is
obtained with the potentiometer position at approxi-
mately the center.

8. SPURIOUS BEAT DURING RECEFPTION

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 0dB 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 cwrrent capacity of the
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 a 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 circuif.

2. 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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EBNTRULS
AND

THEIR FUNGTIONS

FRONT PANEL (PHOTO 1)

(1) METER

This is a meter switch. With this switch set to
ALC, the meter serves to monitor the driving con-
ditions of the final power tube during transmission.
With the switch set to Ip during transmission the
meter indicates the plate current of the final power
tube (to be more specific the cathode current). At
position RF, the meter reads the RF voltage measur-
ed at the output terminal of the transmitter section.
At position HV, the meter indicates the voltage at
the plate of the final power tube during transmission.

This meter serves as an S-meter during reception
regardless of the position of the meter switch.

(2) AGC/CAL

This switches between AGC and CAL. AGC
(automatic gain control) can be made SLOW or
FAST by selecting the time constant during reception.
Set the AGC switch to the speed at which the received
signals are most stable.

CAL is the calibration c1rcmt and switches be-
tween “25 kHz” and “VFO”.

“25 kHz"” is a 25 kHz marker whose frequency is
produced by frequency dividing the 100 kHz of a
crystal and using it to control a 25 kHz multivibrator.
This marker is used to calibrate the main dial read-
ng.

VFO is the calibrating circuit used to calibrate the
internal VFO and remote VFO (VF0O-5D) with each
other.

(3) MIC

This is the microphone connector. Hook up a
microphone with the -accessory plug. Use a high
impedance {50 K0) dynamic or crystal microphone.

(4) PHONES

This is a headphone jack. Its impedance is 80.
A dynamic earphone with a low impedance is suitable,
although a crystal type can be used.

When a plug is inserted in this jack, the speaker
is cut off and the earphone connected in its place.

11

(5) MODE

This is used to change the mode of emission.
Position USB enables reception of upper sideband
signals and LSB lower sideband signals.

CW is for Al signals and adjustment during trans-
mission.

(6) MAIN DIAL

This is the main dial knob. Frequency coverage is
25 kHz per rotation. The flange of this dial is dis-
engaged and idles when turned while being depressed
toward the transparent scale plate. Calibrate the
dial with the 25 kHz marker to make direct reading as
fine as 500 Hz possible.

When the scale is disengaged by turning the knob,
the dial cannot be rotated but stops at a certain point.
Never attempt to turn it beyond this point. The
gear teeth or other parts of the mechanism might
otherwise be damaged.

{7) AF GAIN

This is the power switch and volume control. AC
power is cut off at the extreme counterclockwise
position and is switched on at all other positions. AF
gain is increased by turning the knob to the right.

(8 PLATE LOAD

This is a dual knob. The inner knob is for adjust-
ing the-final power tube plate variable capacitor and
the outer knob for turning the loading variable
capacitor. This knob is used only for transmission
and is not used during rgception.

The upper scale corresponds to the plate knob and
the lower scale to the loading knob on the panel. The
impedance of the load decreases as the knob moves
to the right.

(9 DRIVE

This knob serves for driver tuning during trans-
mission and for ANT and RF tuning during reception.
Adjust this knob so that a maximum driving power
is obtained during transmission and maximum
sensitivity is obtained during reception.

(10) RIT

RIT stands for “receiver incremental tuning” and
is used to change the frequency during reception. It
allows a frequency variation of approximately -3 kHz
without using the main dial.



(11) RF GAIN RIT PULL OFF

This comtrols both receive senaitivity and swilch
ing of RI'T' between ON and OFF.

The RF pain is normally set to the extreme chock-
whae position  (sensitivity  maximnam However, il
may be turned back to the left when Hhe ineoming
gignal = too strong When this potenticmeter s
turnedd  ta the left the deflection of the S omeder
pointer increases from the zero poinl al whirh the
pointer indicates in the absence of signnls  This in-
dicates that the receiver sensilivity decsenses  for
gignals with “lrengthe below the point at which the
meter pointer is set by the HF GAIN knob.

{12) BAND

This is the band switch. It divides the amateur
channel from 3.5 MHz — 29.7 MHz into ssven bands

(1) LEVER LOCK SWITCH

This is the standby switch, When set o aeutral
(REC), it switches the leansoeiver to roocive: when
sel o (SENTY . it switches Use sl to transmission.

When shifted up, it establishes the circuil for VOX
conbial

When operating the TSS10 by T Cpash to talk,
art the switeh to REL,

(14) METER

This multimeter serves as an S-meter when  the
transceiver s at reception regardless of the position
of the METER swileh m (1]

For transmission, an the other hand, the metor
displays Ip, RF., HV, or ALC, & areordance with
the setting of the meler switch,

(15) DIAL GAUGE

The lraneparent plate has twee lines on it The
central rod line is for CW. the left side black line for
LS, and the right side black one for LISE.

Ihese three lines, USRB, CW, and LSB, are aligned
al 1.6 kHz intervale For more accurate reading of
frequencies, use the main dial mentioned in (61,

(16) AUXILIARY DIAL

This dial is tumed by turning the main dial (6]
and dise acale.

It is scaled at 20 kHz intervals and i& used to read
frequencies in lorger than 3 kHz units while the
main dial serves to show [requencies in finer umls
Rlack pradustions are O, 50, and 100 kHz  Hed
eraduations are 25 and 70 kH=

Sttt e R L R R R R R R R LT R RN R R L L AL R R L L] SRRNARRERE IR R R R RRIRRR AR

Photo 1 T8

6 7 {1 Y

310 Fronl Panel

St R R U R R R AL R LR L L Il L R L R L LR L
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REAR PANEL (PHOTO 2)

(1 BIAS

This controls the hias of the transmitter's final
power amglifier,  Adjust it for a plate current of
B mA under no signel conditions s e USHE o
LEE transmission mode.

2) KEY

This jack acceptis a keying plug for CW aperation.
A plug is provided ss an ascoessory

(3) ANT

Antennan connections should be made here, Be sure
o connect an antenng or dummy Joad  belore  the
transceiver is wsed. Impedance is 50 - TD1L

(1) RF METER

This cantrols HF meder swing level,  Adjust ot =0
that the meter does not swing off the scale even at
peak HE pescer wilth the METEHR knob oo e Trond
panel st o transmission.

(50 ANT SW (COM-REC)

This switches the antenna so that it can be used
for both travsenission and receplion, or foe both,  Set

the switch to COM for dunl use and =el it o REC
fo use the anlenns exclusively for transmission. In
this case, the reccive antenna should be eonnected
1o the REC ANT terminal ta be pxploined bedow.

This switch is wseful when a preselector is wsed in
conjunction with the TS50, since the transanille
and  receiver sections can be oonmected throuzgh i
dependent terminals

(6] REC ANT

This terminal is used exclusively for reception.  In
nomal operation, ANT terminal (30 serves for hoth
reception and transmission and this anbenna is there
fore not required,

7y VFO OUT

This conneclor is provided for the comnection of an
external VFO, All connections necessary o opermnte
an external VEO, such as for the control circuit, power
supply, and output of the VFO can be made through
this conmection.  The conpeclion cable & equipped
on the external VIEO and this connector = Shunted by
a shunt plog

(%) GND

This is the grounding terminal, It is recommended
that a1 pood groumsd be conpected  hwere b prevent
TV and BT, as well as for safety’s sake,

x
j
|

L

Mhote 2

Fear Fanal
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(1) REMOTE

This terminal ig provided for conpection of such
auxiliary ns o linear saoplifier

(1) POWER SUPPLY
IMhis ks the power supply connection jock. 1L bas &

stopper which prevents the repoval of the power cord
during use,

11y S METER
This enables mern adjustment of the S-meter. T

should be adjusted to O under no receiver signsl
vonditions.

12y MIC GAIN
Thiv 1w sdpsted 1o control  microphone  oatpul.

Keeping this control at o the point et just prowides
sufficient modulation will peevent averdrving.

UPPER CHASSIS CONTROLS
(PHOTO 3)
(1) VOX GAIN

This adiests VOX sensitivity.  In noisy surround
ings it should be kegd low

(2) ANTI-TRIP

This is for anti-trip adjustment. 1t should be set
so that speaker response during VOX operation in
the receiving mode will aol accidentally trip the relay
to the transmission mode,

(3 TIME CONSTANT

I'his comtrols the Lime constant of the VOX relay
Turn it clockwise to increpse the time constand

T R L R R TR AR N R RN RU NN RN RN R IR R Y lllllul|IIIlllllllllllIlllll.lll‘llllllllll!lllll..l..llll'll.lli

| —

Phota 3 75510 Upper Chassis Contruls

BRI e e R TR R RN RSN R LR R R R AL L R L U R R R R R T R ) R L L LS L
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OPERATING

INSTRUCTIONS

1. ACCESSORIES

The following sccessories are supplied with lhis
trnnscriver,
Flesse clwck 1o see that all are provided

M. type receptacle (for antenna connection | 1
L-pin wweta) plug | for mbcropdome ) 1
Hecoiver plug

i for headphone and transmitting key 2
S-pin plug already plugged in 1
US plug 1
Hyzox logs 2
Teat rod 1

2, INSTALLATION LOCATION

Aveid high humidity looations when selecting the
installation loestion. Choose a dry loeation which is
free from direct sunlight.  Maintain ample space at
the bock and sides of the transeciver.  Alse avoid
placing objects on top of the transceives,

i POWER SUPPLY

This transcedver is not eqguipped with a builtin
power supply and one must therefore be proecured
separately.

The Model PS-510 power supply is available for
use with the TS-510. The source voltage rating s
230,250V AC,

The PS50 containg a 16 cm speaker provided wilh
an aocvssory power cord, which is connected to the
TS-510 o operate the power supply unit,  Conmee-
tions are shown n Fig. 10, The cord 5 2 meters
lomg

4. ANTENNA

The quality of the antenna greatly affects the per-
formanee of the transceiver,  The uwse of 0 good
antenna high in the asir with sharp directivity and
rigid construction is recommended. It must also be
noted  that mismatching ot high power will cause
TVIE and BOL Therefore, perfect matebing to the
antenna is necessary.

The impedance of the antenna terminals of the
TS-S1G j8 50 — 6 Thes, a 760 coaxial cable
from a doublet antenna can be directly connected 1o
the terminals, while other Types of antennas must be
properly matehed with a couples. | Hefer to Fig, 11)
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The TVI filter is avallable to help prevent such
interference if any,

5. MICROPHONE

SBince sound guality is considerably  affected by
micraphone characteristics, a good microphone should
be used.

A SKe dymumie macrophone o crystal micro
phome, equipped  with o switch, = reconumended.
Fig 12 shows twe tvpes of switching armngements
ordinarily offered in microphones. Type (B switeh
ing is suitable for PTT operation since, i this con-
figuration. the switching civenit is  independent  of
the microphone circuil, while in type (A the miero-
phone clreuit is simply shorted.

The microphone cable should be connected  as
shown in Fig. 13, The cable i provided as an
AOOREEOTY.

6. PREPARATIONS PRIOR TO OPERATION

(1) Positioning the knohs

Connect the power supply, anfenna (or & durmmy
lewaed 1, and microphiome, and 20t the knobs as follows
Do oot attempd to adjuet other controls until test
operation is aver, since they are already asdjusted.

Acoessory toee provaded for the PE-510

e
.hﬂ o
Co
. e a
o
N = . -

50 - 60 He

(A
Mz raphore — )
N,

Fig 10 75510 cormechions
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METER — Ip
AGC/CAL — FAST
MODE -— USB
PLATE — 21

LOAD — Set it to the extreme counterclockwise posi-
tion.

DRIVE — Center
RIT — Center

RF GAIN — Set it to the extreme clockwise position.

RIT PULL OFF — Press the RF GAIN knob in the
direction of the panel.

AF GAIN — Set it to the power-off position.

BAND — 21

LEVER LOCK SWITCH — Center (REC position)
DIAL —— Set the main dial to the desired frequency.

Finally, check to see if the 9-pin miniature plug is
firmly plugged into the connecting socket at the rear
of the chassis. The VFO will not operate with this
plug out.

(2) Reception

Turn the power on by turning the AF GAIN
knob to the right. After the neon lamp of the power
supply (PS-510) and the pilot lamp of the TS-510
light and the tubes are sufficiently warmed up, a
faint internal operating noise can be heard from the
speaker.

If an antenna is connected, incoming amateur sta-
tions will be received as the dial is slowly turned.

Adjust the DRIVE knob for increased sensitivity.
Also check to see that the S-meter is deflecting in
accordance with the strength of the received signal.

Reception and transmission of SSB radio signals are
found at the lower sideband for frequencies of 7 MHz
and below and at the upper sideband for 14 MHz
and above. These are based on the international
amateur communications agreements. Incorrect
tuning will make it impossible to receive SSB sta-
tions.

(3) Transmission

Remove the antenna and connect a dummy load in
its place. Leave the front panel setting as is (those
that delivered maximum output of the signal under
the reception test).

After allowing over 3 minutes warm-up from the
moment the power switch was turned on, shift the
lever lock switch from REC to SEND and confirm
that Ip is 60 mA.

101000000000 000000 06011000 N0 80 0000000 0 O 00000 G 0O OGS RO EM O LA

Af2 ‘ Microphone
uni

Coaxial

cable, impedance I

of 7603, and. any [!

leng th :

A =wave length I
I
1

{A) Doublst antenna

DE_3

Jé %- Switch 50KQ De 3

Matching
transformer

(A) Unsuitable for PTT

é 50K
Mlcrophona
unit Matching
transfumler’é Switch
(B) Suitable for PTT

Fig. 12 Microphone with a switch

430P <2

[T
L2 .

{B) Antenna coupler

BAND L1 L2
3.5MHz 16%2 £
TMHZ 14%2 4
14MHz 5x2 3
2 IMHz 3x2 2
28MHz 2x2 2

Goll diameter 40%

Fig. 11 Antenna coupler

As seen from
the connecting cord

Microphone

Fig. 13 Microphone cord connections

III!II1III|III1IIIII1III1IIIIII|1|I!IIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIHIII|III|IIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIII!IIIIII|IIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIlIIIIIIIHIIIIIIllIIIIIIlIIIIlIIlllIIIIIIlIIIIIIIIII-IlllllIIIIIIIIIl

16



Switch the MODE from USB to CW. Ip may
show a large increase. This indicates that the plate
is considerably detuned and the a current as high as
250 mA will flow. If this is the case, quick correc-
tion is required by tuning the PLATE knob so that
Ip meter deflection is minimum.

If the key is plugged in, there will be no Ip flow
and no meter deflection unless the key is removed or
depressed.

Now set METER to RF and tune DRIVE for
maximum meter deflection. Adjust LOAD knob for
further meter deflection. Adjustment of LOAD knob
will cause the PLATE adjustment to shift. LOAD
and PLATE should be adjusted alternately.

Finally, switch SEND-REC to REC and complete
all preparatory adjustments.

These adjustment should be conducted quickly.
Leaving the final power tubes (2S001) under full
current conditions for more than 10 seconds might
damage them. If it proves impossible to complete
these adjustments within that period, reset the trans-
ceiver to reception and allow more than 10 seconds
for the tubes to cocl before any attempting adjust-
ment.

7. HOW TO OPERATE THE TRANSCEIVER

Procedures necessary for operation are dealt with
in this section. Therefore, simple adjustments are
also covered to in this section.

(1) Input Level

Maximum plate current (Ip) for CW operation
should be kept at 200mA maximum. Further in-
creases in Ip will result in damage of the S2001 tubes.

For SSB transmission, MIC GAIN located at the
chassis rear should be retarded so that Ip is about
120 mA at its peak. Excessively large input causes
distortion which interferes with other amateur com-
munications.

(2) RIT

When RIT is set to “0”, the transmitting and
receiving frequencies will be identical. Therefore,
transmission can be made on the same frequency as
the received signal and there is no need of calibration.

The RIT knob is used when it is desired to have
a slight separation between the receiving and trans-
mitting frequencies. RIT makes it possible to shift
the receive frequency with the transmitting frequency
unchanged. The variable range is approximately
+3kHz. Separations greater than this require an
external VFO.

For example the associated station changes its
transmitting frequency tracking it up with the main
dial will cause the transmitting frequency of this
transceiver to also change. By using the RIT for
the change of the associated station, only the receive
frequency can be changed with the transmit frequency
unchanged.

The RIT knob will not function and the transmit
and receive frequencies are automatically set to the
same frequency by pulling out RF GAIN and RIT
PULL OFF.

If the transmit and receive frequencies happen to
become separated with RIT set to the correct posi-
tion, conduct the following procedure for eorrection.

Set the RIT knob to “O” and receive the marker
signal. Then open the top cover of the case and
adjust RIT ZERO ADJ (VR402 10 Kq) semifixed
potentiometer while turning the RIT PULL OFF
knob on and off so that beat produced from the
marker signal can be heard at equal frequencies re-
gardless of the setting of the RIT PULL OFF knob.
The RIT ZERO ADJ knob is located at the upper
right of the AF unit (UC1304.0 ).
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Red line
£

—

Turn the Main Dial
and set "'0’' to USB position

Fig. 14 To Calibrate when MODE switch is turned
to the USB position

L

Red line

~
or‘\

400

Turn the Main Dial
and set ““0"’ to LSB paesition

Fig. 15 To Calibrate when MODE switch is turned
to the LSB position
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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 vollage 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 ftripping. 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
Ko (VOX SENSE) located on printed circuit board
UC1501..

Use of a uni-directional microphone will make
VOX operation even moare 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).

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 SSB 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/U0

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 (VR7T01)
located on printed circuit board UC1502J inside
the chassis so that the oscillation 1s 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=.
This adjustment can be accomplished with the ceramic
trimmer {TC701).

(6) Remote VFO

The Model VFO5D 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 VFQ
in the TS-510. The remote VFO enhances the
versatility of the TS-510 when used in conjunction
with the built-in VFO,
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One of the added features is that the two VFO’s
enable the transceiver to serve as an independent
receiver and transmitter. The external VFO permits
any amount of separation when desiring to separate
the receive and transmit frequencies, while the RIT,
which also makes it possible to separate the fre-
quencies, but permits only a slight value and within
the same band. Either of the VFO’s can be used for
receive or transmission. This is extremely useful in
actual operation.

The second feature is that the remote VFO can be
controlled by a crystal, which finds use in such cases
as joining a round QSO or calling or receiving a
station on schedule where no frequency drift is al-
lowed.

The third feature is that it permits reproduction
of the frequency used in the previous QSO. This can
be accomplished by turning the AGC/CAL switch
to VFO, and taking a zero beat between the internal
VFO and the remote VFO. Thus, either the remote
or internal VFO can be set to the frequency, without
any human error.

The remote VFO also contains an RIT circuit.

Calibration of the remote VFO with the built-in
VFO can be accomplished by turning the AGC/CAL
switch to VFO and the RF gain counterclockwise.
A beat tone can be heard from the speaker as the
frequencies of the two VFO’s approach each other.
~ This beat is a double beat produced by the two

VFQ’s and can be immediately identified from the
other type of beat, a signal beat. Adjust the dial
until zero beat is obtained. This indicates that one
VFO frequency is identical to the other. Transmis-
sion is impossible when the AGC/CAL switch is set
to VFO.

(7) S-meter

The S-meter indicates S9 at an input of 40dB
and increases one graduation for every 3dB. Zero
point error can be adjusted in the following manner.
Disconnect the antenna from the transceiver and turn
the S-METER potentiometer at the rear of the
chassis. Note that the pointer of the S-meter should
not be set to the zero point of the S-graduations but
to the zero point of the Ip scale. A diode is inserted
to prevent reverse swinging of the pointer. There-
fore, to take correct readings of signal strength, the
point should be correctly set to the zero point of the
Ip scale.

(8) RF Meter

The RF meter reads the transmitted RF voltage.
Deflection may vary with the type of antenna used.
Adjust with the RF METER potentiometer (located
at the rear of the chassis) so that it does not swing
off the scale even with the greatest swing among the
bands.

(9) Adjustment of Bias Voltage
The necessity of adjusting the bias voltage arises
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when the transmitting tubes are replaced. Adjust-
ment can be accomplished by means of the BIAS
potentiometer at the rear of the chassis.

To adjust, set the MODE switch to LSB or USB
and disconnect the microphone from the jack. In
this state, set Ip to 60mA (or 30 mA per tube).

(10) Side Tone

The magnitude of the side tone varies with operat-
ing conditions and a comfortable magnitude may
differ from individual to individual.

To adjust, use semifixed resistor S TONE LEVEL
(VR401) on printed circuit board UC1304J (AF
block) .

(11) ALC Meter

The meter set to ALC may swing off the scale
when the input is excessively large. With the meter
pointer staying within the black zone indicated as
ALC, distortion is minimum and so is splutter. A
suppression of approximately 6dB is obtained with
the pointer at the maximum limit of ALC.

When the ALC meter goes beyond the black zone,
the transmitted SSB signal will appear distorted.
Therefore, it is necessary to keep the ALC meter
within the zone during SSB transmission.
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ACCESSORIES

CIRCUIT

1. INSTALLATION OF THE CW CRYSTAL

FILTER

The CW crystal filter consists of

(1) Crystal filter 1

(2) Crystal (3395.0 kHz) 1

(3) Diode (1N60) 4

(4) Instruction manual 1
(1) Installating the crystal filter

The SSB crystal filter is located on printed circuit
board UC1204J (IF umit). There are four holes
next to the SSB filter. Install the CW filter into these
holes as shown in Fig, 17.

(2) Installing the crystal (3395.0 kHz)

Refer to Fig. 18 and install the crystal in the
following manner. Look into the back of the chassis.
There is a printed circuit board (UC1405J), which

-is the carrier oscillator unit, in the back of the output
- transformer.

There are three crystals mounted on
this printed circuit board. Remove crystal X002
(3394.3 kHz, housed in the crystal holder) and change
it to the space holder (X004).

Insert the 3395.0 kHz crystal into socket X002.

Terminals X1, and XCR are shunted with a 0.8 mm
tinned jumper wire. Cut this jumper wire with a cut-
ter.

IIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlII|IlI|Il||lIII||lIIIIIIIIIIIlIII|III|IIIIIII|IHFIIIIIIIIIIIIIIIIIIIIIIllIIlIIII||IIII|IllIIIIIIIIIIIIIIIIIII|III|lII|lIII|I|IIIIIIlIIlIIIIlIII|IIIlIIllI1Il|IIIIIIlIIIIIIIIIIIIIiIIIiIlIiIIIlllIlllIIII||IIl|IIl|IIIlIIIIIIlllIIlIIlIIIIIIIIIIiIIIIIIIIIIIlIIIIIIIIIIlIIlIIIlHIlI]IIIIIII|IIIIIIIIIIIIIII

BiA @ @ BiB
| [ H
{%0R XCT) L
c H i f N ™ ‘?ﬁ‘
%L = I T XU .
v oL 7 g ~ o Z T*.. = H c J
I iyl B
a3 |=|& szl 8
Sf-4 -‘-t"J T|™ M T o
E.é o« h‘i’\T.r‘ mEd
: o ™ '
E s gl
% 2 =

—i—
* O
A
M, L

3

b e . ———————— o m = e e

r<||\
‘ T
! 4...> E :
i i QS
e
Lo
| @@@

Change the crystal from holder X002 to X004
[

cez

f 0.9 = —JE’ 9@ 9

|
l
1 83y xeR

"

\
‘\ UC14505. A

1 oy
Cut the jumper Wire Pl
with cutters Insert this crystal inte holder X002

Fig. 18 Installing the crystal

tllIIIlIIIIIIHIIII[IIIII||III|lIIlIII1III!lII1IIlIIIIIIIIIIII|IIIIIIIIIiIIIIIIIlIIHIIIIIIIIIlIIIIIIIII|II|lIIIIIIIIIII|III|IIIl|IIIIIIIIlIIIII|III|III|III|I|I!|IlIlI||IIIIIIIIIIIIIIlIlIIIIIIII||IIl|IIIIIIIIIIllIIIIIlIIIIHIIIIIIlIIIII|II||Il|lI|III|IlIIIilIIIiIIIIIIIIIIIIII|||||IIII1II1IIIII|lIIIIII|l|||1||||||||||||||||l|||||l“|!||||||5

% 20



(3) Installing Diodes (ING6O X 4)

Remove the four screws from the diode switch unit
{UC1209J) located between the IF printed circuit
board and the carrier oscillator printed circuit board,
cut the two jumper wires at the places indicated in
Fig. 19, and install the four diodes.

Do not remove the jumper wires with excessive
force since this might damage the printed circuits or
the board.

This completes the installation of the CW filter.
Enjoy CW operation.

2. HOW TO USE THE EXT SWITCH

Remove the blank plate below designation EXT
SW at the rear of the chassis.

Install double-pole double-throw slide switch in this
hole, the same as the ANT SW.

This switch may used in various ways. One ex-
ample is to take the output of this transceiver for a
50 MHz converter from the REC ANT terminals. In
this case, the final power tube circuit is switched open
by this slide switch. The circuit is shown in Fig. 20.
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ALIGNMENT
AND

MAINTENANCE

Be Careful of High Voltages'

Some of the TS-510 circuits have extremely
high voltages. Adequate precaution is required

to avoid accidents.

The TS-510 is completely adjusted and requires no
additional adjustments except that, after a long period
of use, the tuning circuits may become misaligned.
Readjustment should be made every two or three
years, Thus, the transceiver can be maintained at its

peak capability.

Table 4, lists the values of the DC voltages of the
individual circuits operating under normal conditions.
The use of a vacuum tube voltmeter with an input
impedance of more than 5 M0 is recommend for
measurements of these circuits. Many good measur-
ing instruments are required for good adjustments.
However, here might be a limit to the kind and num-
ber of medsuring instruments accessible to an in-
dividual. Therefore, adjusting methods which can
be done with a simple multimeter are presented here.
When adjustments prove to be beyond the capability
of the available test equipment or difficult troubles
occur, vour repair shop will handle them for you at
costs.

Table 4 Yoltage at Individual Electrodes

{ Vacuum tubes)

(Transistors)

Pin l
Na. | 2 3 4 5 ] 7 8 a {pP E c| B
VIOl | T 1.05 63 200 Same -50 | Same (12.6) 830 QIOIiT| —50 | —4 [—50
S 2001 (R 0.05 ’ 210 as 1 —65 as 1 ) 950 25C856(R | ~65 | ,0 |—B5
vioz |t 1.05 (ot 200 Same —50 same | (¢ 5, 830 Qo0 [T o | 18 [—9
$ 2001 |R 0.05 210 as 1 —55 as1 ' 950 €373 |R a | 1s | 32|
v20! |1 0 -8 120 (126) (6.3 4.6 0 150 285 @ooz|1| 29 | 18 |+32 |[®
6AWSA | R 0 -9 120 ' ' D ~28 | 150 300 £373 |R 0 | 18 |-2.8
v2oz 1| 3 0 o aze | wee | 69 290 150 ) Q301 |71
: 12. . 085| 18 | 1.4
12BY7A | R 0 -39 0 300 150 0 £373 |R
v203 |1 |27 0 150 150 0 Q302 {71
(6.3) (12.6) —-27 |-0.12|—28
6CB6 | R 0 1.7 145 65 0 €373 |R
v2o4a [T 0 150 () (6.3 290 150 0 Qaol |1
. 0.35 | 10.5 9
6826 | R 0 1.1 300 80 0 €373 |R o
vadl (T | -31 0 140 140 0.8 Q701 |1
(6.3) (12.6} 0.25 | 18 | 0.85
6BAE | R 0 0 130 130 1.8 C373 (R
vaoz i1 | 75 0 90 150 2.5 0.8 0 a7voz [T
(12.6) | (6.3 a (23 1-10]] =
6GH8A |R 1230 -28 150 150 - 19 7 0 €373 |R :
S
V303 | T |-55 —-27 (6.3] o) 150 150 0 Q703 |T
. 1 |28
6CBE6 | R 0 2 150 85 0 €372 |R o 81 2
v30a |7 0 0 150 150 230 Q704 |1
{0) (6.3) 0 49 {—L5
58A6 |R 0 0 130 130 1.3 £373 [R
vao! |1 | s 14.0 0 6.3 Coy 200 200 0 150 _
68M38 | R 0 14.0 0 ’ 220 207 1.3 30 b ¥ (AL MOBE switeh - CW
veol |17 (150 5 ” 0 | o T o x (B) . AGC/CAL switch - 25kHz
caHsa 1R | 150 0 13 (6.3 47 o5 18 10 T © At maximum transmit power
veo2 | T -3 o 26 n 150 180 6 R_l . In the absence of receive signals
EBAG R o o . . 150 150 30 (V0 Indicates AC woltages
ve03 |71 [ 150 0 45 63 60 1.3 3.5 a
6.3 0 '
6GH8A |R | 150 0 45 (o 60 1.3 0 —29
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Such units sz the VPO, crvstal filter, BPF, etc.,
require elaborate knowledge and technique to adjest

and malfunction resulting from careless adjustmenls

will not be taken cire of by the manufacturer.

1. RECEIVER SECTION
(1) Carrier oscillater (UC1405)) Refer to Fig. 21,

Adjpustrnents of this unit are those of the oscillation
HEOQY and frequency. Slowly turn the slug of the
vecillation  trensforver CTYHN clockwise, The
pecillation will stop a= it ie turned. This is known
from  thiel the intermal operating noise  digappears.
Back up about ane hall of & turn to the point where
ascillation starts,  Carry oul this adjustrment at LSR

Oecillation freguency adjustoent &= mede with the
tripmamer  (TOC2, 003, and 004 inserted in 2eries
with the cerystal. For accurate adjustment, a fre-
quemncy  oounter b= regquired. However,  adjustment
may be made with o stable signal generator or markes
ascillater and by onee sedling  the s-meter o o
delleclion of 89 and then turning the dial back to a
meter indication of 82, at which point the trinuner
ITOMG and M) should be adivsted W oblain o
eern bentd

The 33965 kHz and 3396 5 kHe cryvstlals can alzo bw
adjusted by the above method when the W filter
I8 used Recedve a 33943 kHz signal with a maxi-
mam deflection of e s-meter, and sdjust TOCOT 20
thot the beat = 700 = S0 Hz., For 33850 kHae
adjust TOWE in the CW mode 20 that driving power
it maxirnum.  The above adjustments will be proper
if the trimeners are oll half meshed,

(2) IF stage (UC1204J) Refer to Fig. 22,

Thiz unit has four large IFT's amd four sl
IFT's Two IFT's (L3001 and LAOB for the crystal
filter small 1F T (L30M, L3305, L3065, and L3071 need
not be adjusted

Receqve a stable sapnal and sdipest the cores o
LG and L3308 slowly with the accessory hex screw
driver =20 that the s-meter reads maximum deflection,
LG ps o dusl tumed Tvpwe angd = :u«Ud:—rnl at the top
nred battoan of the chassis.

(31 Heterodyvne cryvstal oscillator (UCL110J) Beler
to Fig, 23,

Adust the core of the eryvatal cecillator nearest the
panel in the coil pack.

Ulse the lws serewdoser o tumn the core, Set the
servwedriver  perpendieclar o aveid  domsging  the
core which breaks easily

L R I R T R T RN R R R N R R R R R R IR R R R IR R SR RN NN RN NN i)

¥ ix

1 WM -

Fig. 21 Carrier Unit
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- NETE Stk
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Fig. 22 |F Block
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The vecillaion will stop as the core 5 turmed clock-

wise, Stoppage is known from dissppearance of the

interrn] noise, Back up the core about one half of
a rofation o the point where oseillation starts. Ol

lation will be unstable if the core 15 el lo a point close

to a critical polnt of cacillation.

Conduct the same adjustment foe all Uhe Exancs,
In the 28 MHz band, adjust only the 28 MHz hand
The 2805 MHz and 291 MHz bands need not be
sk justesd.

The ol pack cover newd nol be removed during
s s justment

(4) Dwive (RF) tuning cireuit (UCLIOST  and
11IH} Heler {0 Fig, 23,

The drive grid tuning core s located in the canter
of the coil pack, The drive plate tuning core is on
the final power tube side. Receive o stable sienol of
n marker, sygmal peneralor. ete ) at the conter of the
bands (375 MHz, 715 MHz, 14170 MHe 21205
MHz, and 288 MHz), and set the drive wvariable
capacitor 1o the 12 o'clock pesition. Switelh the band
wwitch te 3.5, 28, 20, 14, and then o0 7 MHz while
obecrving the sawler.  Adjust the core of the driv
plate and drive gridd coils

The ondls of this stage are conbeched in seies and
parallel, Sel the fregquencies to within 25 kH=z
Otherwise. nll bands connot be tuned.,

The cores are Teagil Do mol apgely escesavely
force, and set the teol perpendicularly an the core
to avedd breakage,

{3y 8.6 MHz Trap

This coil i laid on ids =side between the cotl pack
and the final power tubes

Connect o strong =gl Cpreeater Lhan 100 dB -,V
with a frequency of 86 MHz to the antennn terminals,
receive it at about 143 MHz to produce a beat with
i, and wdpust the core 3o that the beat s minimized.

2. TRANSMITTER SECTION

1) Carrier balance and carrvier level (UCLH01LD)
Refer ta Fig, 24,

Connect & duminy bead o the antenna terminal
turn the knob with the transceiver set to the 14 MHz
band, and tune the individual stages. This adjust.
ment should be carvied out guickly  and  completed
before the plate of the S2001 tubes are beated red

LR L R R R R R L R A R R RN R RN R IR R R R R I R R LRI R R R R R LR R R LR S R L L

L Lee I oo LV (N :
£ L% H A B R SHM- 2T a ;
4 V \

r
LN
x 82 X ok D .S % 804 X ®
15 e <2 80 20505 35 800 AT W 373 \ 0y
Wy Do W 2 ot 7 W WH; -
Fip. 21 Coil Pack Fig. 24 BM EBlock
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Now adjust the carrier level adjust VR (VR601)
on the BM block so that the ALC voliage becomes
approximately 200 mA on the Ip scale.

Switch the MODE to LSB and set the RF volt-
meter to its maximum sensitivity. The voltmeter will
deflect if the circuit is out of balance. The MIC
GAIN VR should be set to its minimum value during
this adjustment.

To balance the earrier, alternately adjust the trim-
mers (TC601) and VR (VR602} on the BM block.
Then switch the MODE to USB and readjust so that
the same amount of carrier suppression is obtained at
both LSB and USB.

(2) Neutralization of final power amplifier stage

Tune the driving and final power stages with the
MODE set to CW (28 MHz).

Remove the voltage from the screen grid and anode
of the 82001 tubes, and measure the output at the
antenna terminal with a high sensitivity voltmeter.
Adjust the neutralizing capacitor (T'Cl, attached to
the final power tube shielding box) so that the output
is minimized. A receiver which is capable of receiving
the 28 MHz band can be used in place of a high
sensitivity voltmeter.

Remove the high voltage from the screen grid and
anode before disconnecting the wiring.

3. TROUBLES RESULTING FROM MALAD-
JUSTMENT

(1) Carrier oscillator

The transmit output will not be delivered when the
oscillation stops. Nor is a beat produced during
reception. Therefore, SSB and CW cannot be re-
ceived.

Carrier frequency changes may result in a double
beat, higer reproduced SSB tone, or reduced output
if the CW filter is used but not tuned exactly to
3395.0 kHz.

(2) IF stage and coil pack

Receive sensitivity and transmit output drop.
Malfunctioning of the crystal heterodyne oscillator
makes transmit driving and reception of the amateur
bands impossible.

(3) 8.6 MHz trap

Trouble appears as interference in the receive 1st
IF frequency (8.895 ~ 8.295 MHz) at the 7 MHz
band.

(4) Carrier balance

The RF voltmeter does not return to the zero posi-
tion even in the absence of an SSB signal. This
can be observéd when all the stages are finely tuned
and the set is in the CW mode. If this signal is
received the carrier cannot be received.
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(5) Neutralization of the final stage

Abnormal oscillation occurs at the final tubes, Ip
current of greater than 80 mA flows in the absence
of SSB input, or the SSB signal is distorted, result-
ing in increased splutter.

(6) VOX

Relay do not operate even in the presense of an
AF input, do not open in the absence of an RF
input, or operation is delayed.

(7) RIT

Tuning the transmit frequency to that of the as-
sociated station becomes impossible.

(8) Balance with the final stage

The plate dissipation of the S2001 tubes increases
and the service life of the tubes is shortened or dis-
tortion and hence splutter increases.

(9) S-meter

If the zero point is on the negative side of the
scale, deflection will become sluggish or in the worst
case it does not deflect at all.

(10) Drop power source veltage

Receive sensitivity and transmit output decrease.

Caution is necessary when there are large line
voltage fluctuations.

Voltage drop of the 150V line of the voltage
regulated power supply in the PS-510 also appears
as the identical trouble. When it goes higher, the
service life of the vacuum tubes will be reduced.

4. MAINTENANCE

(1) Remeoval of the case

Top cover: The top cover can be removed in the
upward direction by removing the two black screws
on top and the four large and small decorative screws
on each (right and Left) side.

Bottom cover: The bottom cover can be removed
by removing the nine screws from the bottom of the
chassis. The Hyzex legs need not be removed, as
they are not connecied to the chassis.

A Phillips screwdriver must be used to remove the
screws, while a coil may be used for the decorative
SCTEWS.

Prepare a container in which the (removed) screws
may be kept, to avoid misplacement.

{(2) Vacuum tubes and transistors

Do not use the S2001 tubes under a voltage of
higher than 1000 volts or under detuned conditions
since the will increase plate dissipation beyond the
rated value and hence reduce their service life.




When replacing vacuum tubes, use a tube from the
same manufacturer, if possible;*

Avoid use of a second hand tubes, which might
result in unexpected troubles.

Even the simplest shortage in the printed circuits
can damage the transistors. Take adequate care when
checking on them.

(3) Resistors and capacitors

Resistors, when defective, may be replaced with
those having a value of +10%. For example, a
3300 resistor may be replaced with a 3000 resistor.

The same applies to replacement of capacitors, ex-
cept for consideration of their working voltage.

Capacitors used with the vacuum tubes are almost
always 500 WV unless otherwise indicated.

(4) Dial gear

Apply machine oil to the dual gears and bearings
after removing any dust., Lubrication interval is
once a year.

(5) Pilot lamps

There are two pilot lamps with a voltage rating of
15V. Use a swan base type.

{(6) Dirt and dust

The knobs will be come oxided or contaminated
with fingerprints after long use. Remove them and
clean with a neutral cleaner. Cleaning will add to
the operating pleasure.

The panel is exposed to dust and dirt and has
minute corrugations, which collect dust. Clean it
with a piece of soft cloth.

The interior also accumulates dust over a period
of time. Dust is a good media to impair insulation,
causing troubles. Remove it with an electric cleaner
every six months.

(7) Troubles

There is no limit to the type of troubles. A visit
your dealers for correction of troubles, especially In
the VFO, BPF, or crystal filters, whenever they prove
to be beyond the coverage of the instruction book is
recommended.

BE CAREFUL OF
THE HIGH VOLTAGES !

LA AT 00RO RO O O O AT GO TR

The S2001 power tubes normally have a volt-

age of higher than 800V. When checking the

. interior of the final tube shield box for example,

be sure to remove the high voltage by disconnect-
ing the power plug and discharging the residual

voltage by shunting with a screwdriver, etc.

LT i s A i

BE CAREFUL OF
THE HIGH VOLTAGES !
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SPECIFICATIONS

RECEIVE AND TRANSMIT FREQUENCIES:

TYPE OF EMISSION:
RATED INPUT TO FINAL STAGE:

ANTENNA INPUT TMPEDANCE:
CARRIER SUPPRESSION:
SIDEBAND SUPPRESSION:
MICROPHONE IMPEDANCE:

TRANSMIT FREQUENCY CHARACTERISTIC:
RADIATION OF UNWANTED COMPONENTS:

RECEIVE SENSITIVITY:

IMAGE RATIO:
IF INTERFERENCE:
FREQUENCY STABILITY:

SELECTIVITY: S

AF OUTPUT:
'RECEIVER OUTPUT IMPEDANCE:
POWER CONSUMPTION:

VACUUM TUBES AND TRANSISTORS:
DIMENSIONS:

WEIGHT:

T OO 00O 0O 00 0T3O AR 00000 0010060001000 010600000 OL ST TSRO ARSGR R T 0
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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 —~ 2145 MHz

10 meter band A 28.0 ~28.5 MHz
B 285~29.1 MHz
C 29.1—~29.7 MHz

SSB (A3J), CW (Al)

160 W at 3.5~ 21 MHz
120 W at 28 MHz

30~1T750

Less than — 40dB

Less than —40dB

50 K (high impedance)
300 ~ 2700 Hz ( - 6dB)
Less than —-50dB

0.5,V, S/N ratio of 10dB at 3.5 ~21 MHz
1.5,V, S/N ratio of 10dB at 28 MHz

More than 50dB
More than 50dB

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

SSB:
More than +1.2kHz (at —6dB)
Less than +-24 kHz (at —60dB)

CW:
More than +250Hz (-6dB)
Iess than +750Hz {at —60dB)

Note: Selectivity values in the CW mode applies
to a transceiver with the CW filter used.

More than 1 watts (with 107 distortion)
8 (2 for both speaker and headphones

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

14 vacuum tubes, 2 FET’s, 13 transistors, and
29 diodes

330 (W) x 180 (H) x 345 (D) mm
(13”7 W, 7 H, 135" D)

95kg (209 lbs)
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SPECIAL FEATURES

l. Designed as an A.C. power supply unit ex-
clusively for the S5B transceiver TS-5140

2 6% communication speaker is incorporated,
Provided with a power supply cord for connec-
tiom with the transceiver.

4. AC. power supply switch is attached to the
tramsoeiver, prnvk]ing 3 greal convemience fenr
the aperator. When no space is available, the
PE-510can be placed under the table on which
the transceiver is inaralled.

5. For a high voltage current, silican rectifiers are
i use, and the unique design of the stabilized
power sapply system asares grester stabilicy.

6. Special design consideration is given s as w0

mwinteh the TS-5140 transceiver.

CIRCUIT DESCRIPTION

AC LINE

The AC line of the power transformer primary
winding employs filters of the o type, thereby pre-

f

venting the ptanihle emussion of undestre:d electric

waves from the power supply lne.

S00-VOLT LINE

Far the &00.wole current, o silicor voluage dovbler
cectifier circuit is used. To withetand the pesk-
imverse vollages invalved, silicon rectifiers in pairs
are placed in series. Resistors of high magnitude,
arranged in parallel to the silicon recrifier and

chemical condenses, serve to avoid an overload re-

sulting from the imbalance of valtages.




CIRCUIT DESCRIPTION

300-VOLT LINE

To minimize variations and ripple in the line, a
silicon bridge rectifier circuit and chalk input

system are employed for the 300-volt B line.

210-VOLT LINE

Resistors are placed in series between the 300-volt
line and the 210-volt line for the purpose of
dropping the voltage.

150-VOLT LINE

If the 150-volt line voltage drops due to a varia-
tion of load, the grid voltage on the triod side of

Vy01 6BMS8 will also drop. This causes the plate
current to decrease, since the cathod voltage is

fixed.

When the plate current decreases, the voltage drop
across the Rzo1 470 Ko becomes less, while the
plate voltage tends to rise. Accordingly, the grid
bias on the pentode side of 6BM8 tends to de-
crease, thereby stabilizing the 150-volt output at
the operating point. This output voltage can be
varied by adjusting the VR1 half-fixed resistor.

(—) C LINE FOR BIAS

The half-wave current is supplied to the (—) Cline
for the bias through a silicon diode.

12.6-VOLT LINE

To supply heater voltages, the power transformer
has two 12.6-volt secondary windings; that is, one
for the final $2001 x 2 line exclusively for the
transceiver and the other for other vacuum tubes.
Taking into consideration a possible voltage drop
at the power supply cord between the PS-510 and
the TS-510, the transformer is provided with two
13.5-volt windings.

63-VOLT LINE

A 6.3-volt winding is used for heating the 6BMS.
To prevent the breakage of the insulation between
the cathode heaters, this winding is applied with a
voltage of + 150 V.

SPEAKER TERMINALS

The power supply jack incorporates speaker line
terminals. The on-off power switch is attached to
the transceiver. Part of the lead wire to the trans-
former primary winding is connected with the
power supply socket. This enables the operator to
turn on or off the machine from the transceiver

side.



OPERATING

Accessories

The PS-510 is furnished with the following ac-

cessories.

Power supply connecting cord - 2m . . . . .. 1
{with plug and jack)
Hyzexlegs ...... ... 2
Fuse (BA) ....... ... .. 1
Operation Manual . ................ 1
Connecting Method

As shown in Fig. 1, the PS-510 should be con-
nected to the TS-510, with the cord furnished.
With this connection, the speaker unit is also
connected to the transceiver.

The power on-off switch is attached to the
transceiver. (No power switch is attached to
the PS-510.) When power supply is on, the
neon tube located on the lower right end of
the PS-510 goes on.

A.C Power Voltage Selector

A.C power voltage selector is provided on
the back panel of the PS-510. The selector is
set at 230 volts before shipment from the
factory. To set the selector at 250 volts, re-
move the stopper from the selector and set the

selector, then placing the stopper again.

MAINTENANCE

AC 230/250V
50~60 Hz

Microphone

How to Take Out the Chassis

Remove the two flat-head bolts from the top
of the enclosure, four decorative bolts from
its sides, and seven locking bolts from the
bottom. Then the chassis can be drawn out
from the enclosure toward you. The Hyzex

legs need not be removed from the chassis.

Fuse

This unit is fused at 6 Ampere. The fuse
holder is located at the rear. When replacing

the burnt fuse, inspect the cause.

150-Volt Line

The stabilized 150-volt line is so designed as to
be exactly fixed at 150 volts. If the voltage is
off the specified voltage for some reasons, the
TS-510 should be placed on the receiving con-
dition. Then adjust the voltage to 150 volts
by turning the half-fixed resistor VR1 located
on the back of the P§-510.

PS-510 Connecting cord

Fig. 1T Connecting
to the TS-510



SPECIFICATION

O  Power Unit

Primary side input:

Secondary side output:

230/250 volts,

50/60 Hz

(When TS-510 is
transmitting CW, and
output is 30 W)

Terminal Voltage {V} Current (mA)
00V 880 (970) 196 (14.3) |DC
300V 285 (295) 36.5 (10.0) |DC
210 V 202 (212) 64 (56.0) | DC
N 150V 150 90 (107.0) |DC
—-C —91 11.1 (13.8) |DC
12.6 V 13.6 (14) 1.07 A (1.09A) | AC
12.6 V 12.7 {13.1) 2.76 A (2.81A)| AC

The above figures are the values measured at

the connector section of the TS-510.

The figures in the parentheses are the values

measured when receiving in CW maode.

O

Power Consumption:

O Speaker:

Diameter:
Impedance:

Frequency:

Allowable maximum

Dimensions: .

Weight:

360 W (Max.)

6%"
8n
150 ~ 5,000 Hz

1.5W

200 (w) x 180 (h} x
360 (d) mm (exclud-
ing legs)

15 kg
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PARTS DESCRIPTION LIST

B MAIN CHASSIS (LB-6J) SECTION
PRINTED CIRCUIT
— DIODE S.W, BLOCK (UC1209J)
— COIL PACK D BLOCK (Uc11t1d}
- COIL PACK C BLOCK (uc1110d}
- COIL PACK B BLOCK {UCc1109)
— COIL PACK A BLOCK {UC11084)
- FINAL UNIT BLOCK {(UC1404))
— IF UNIT BLOCK {tUC12044)
- RF UNIT BLOCK uc1112n
- VFO BLOCK tUCo116J1)
- BM UNIT BLOCK {UC1501J)
- CARRIER BLOCK {UC14054)
— MARKER UNIT BLOCK (UC1502J)
— AF UNIT BLOCK (UC13044)
Symbol No. Description ' Part No. L Remarks

CAPACITORS
C1 Ceramic 0.01uF +100%, -0%
C3 Ceramic 0.001 uF +100%, -0%
c4a Ceramic Q.01 uF F100%, —0%
Cc5~8 Ceramic 500PF +100%, —0%
c9 Ceramic 0.01 uF +100%, —0%
c10 Mica B800PF 0%
C1i Mica 1B0OPF +10%
C12,13 Ceramic 0.01uF +100%, —0%
C14,15 Ceramic 0.001uF +100%, —0%
Ccil6 Mica 250PF 15%
c17 Ceramic 0.01uF +100%, —0%
C18 Ceramic 0.01uF +20%
C20~23 Ceramic Q.01 uF +100%, —0%
Cc24 Oil Impregnated Paper 0.01uF £20%
C25 Ceramic 0.0t uF +100%, —0%
C26 Electrolytic Tubular AT uF 26WYV

RESISTORS
R& Metallic Oxide Film Compasition 4.7ksr 5% W
R6 Fixed Carbon Compasition 100k £10% 1/2W
R7,8 Carbon Composition 1M t5% 1w
R Carbon Compaosition 10k 8% W
R10 i Fixed Carbon Compaosition 1k +10% 1/2wW
R11 " Fixed Carbon Composition 1MQ *10% 1/2wW
R12 Fixed Carbon Composition 2.2k2 F10% 1/2W
R13 Metallic Oxide Film Composition 15k 15% 3w
R14 Fixed Carbon Composition 100k £10% 1/2W
POTENTIOMETERS
VA1 500k (B) VOX GAIN ) RCG1-0422
VR2 TMSE (B) MIC GAIN i RO1-0423
VR3 10k 12 (C) RF GAIN (with S.W.} RO1-1123
VR4 BO0KSY (A AF GAIN (with S.W.) RO1-1124
VRE 3ME2 {B) TIME CONST. R0O1-0424
VR 5k &2 (B} BIAS RO1-0420
VR7 5k (B} S. ZERO ADJ. RO1-0420
VRE8 bk {2 {B} RIT RO1-0425
VRS9 . 500k (B} ANTI. R0O1-0422
VR10 | 10k 2 {B} RF METER ADJ. ROT-0421
COILS/TRANSFORMER

L1 OQutput Coil (A} L13-136
L2 Output Coil (B} L13-147
L3 Choke Coil L20-102G
L4,5 Parasitic Filter L18-26




' PARTS DESCRIPTION LIST

Symbol Nao, Description Part No. Remarks
L6 IF Trap L13-135
L7,8 Ferrite Inductor {1 mH)
T1 Output Transformer {5k£2: 802) T02-63
SWITCHES
Sa ANT Slide 5.W. | st0-220
sb LOAD/BAND Rotary S.W. 503676
Sc AGC/CAL Rotary S.W. - 507-149
Sf MODE Raotary S.W. | 507-150
SMI1 METER Rotary S.W. 504-140 ,
- VOX Siemens S.W. | 54139 |

VARIABLE CAPACITORS

VC1 [ PLATE V.C. (300PF) T po1-181 |
vC2 ' LOAD V.C. {400PF) DO1-118 1
TC1 . NEUTRALIZING V.C. DO1-07 ‘
DIODES
o1 1N6D :
D2 SW-055 5 i
MISCELLANEQUS
- " Case ADT-LBEJ |
— ~ Chassis AD3-LBGJ
- . Panel 1 AQ5-LB6J
Sub Panel I AQ6-LBBJ
— Sole Plate ¢ AQB-LBE
- Shield Board x 2 | A13-LBBY :
- P.L. Metal Fittings | A44-38 |
' Spring b oAB212 ‘
- ~ Dual Shaft | AB4-36 |
- Drive Shaft AB4-37 !
! Band S.W. Shaft AB4-38 :
- | Patch | AGD-LAZ1G |
- . Final Box AQD-LBBJ
- i Final Cover {L Type) | AD1-LBG]
- | Decorative Plate CA94-LAM
- i Load Holder x 16 1 A4880 ;
- ' Shaft Shield Fittings x 3 | A4047 i
* Angle (for load S.W.} ALO34 |
- Side Angle %2 ABO35 ‘
- Coii Pack Holder x 2 AB036 ;
- ' Meter Holder | AB037 !
- | Relay Hoider x 2 AB038
- i Angle (for Bolbin) x 2 1 AL038
- | Angle (for VOX) | A5040
- ' Coil Pack Cover © AB045
- Panel Framework {AAQ3 LB&J
— Name Plate BO8-31
- ‘ Address B59-0001-00
- i Pulley x 4 ¢ D04a-29
- | Motd Socket (9p MT) ' eot19a |
— " US Socket | E01-38A f
- I PL Halder | E03-02F
- ! Lug x3 E04-101
Lug x 4 i £04-1018
— Lug x 2 - E04-202B |
- . M Type Receptacle EQ7-11P i
- | 4P Plug Socket (Jack) EQ7-14C |
- | Sqguare Plug Socket {with 12P} EQ?7-212B ,
J | 1P Jack L E08-11C ;
— . M Type Receptacle (Plug) EO08-11P
- 4P Plug Socket (Plug) E09-14C
- | 1P Pin Plug F09-410




PARTS DESCRIPTION LIST

Symbaol No. Deascription Part No. Remarks
- Shielded Wire 5m W11-016K
- Reticular Wire 0.18m W14-01 i
- Vinyl Tube ({Layflat Width, Black} 0.7m W17-17
— PNV .C. Insulated Wire {Spiral) 0.5¢ 2m WE2-509
- P.V.C. Insulated Wire (Spiral) 0.5¢ 2.5m W62-519
— P.V.C. Insulated Wire {Spirall 0.50 2m W62-529
— P.V.C. Insulated Wire (Spirall Q.5¢ 3.5m WE2-638
- P.V.C. Insulated Wire (Spiral} 0.bg 2m WBE2-549
— P.V.C. Insuiated Wire (Spiral} 0.5¢ 3m WE2-659
— P.V.C. Insulated Wire (Spiral} 0.5 2m W62-569
— P.V.C. Insulated Wire (Spiral) 0.5¢ 3am WG2-579
— PV C. Insulated Wire (Spiral) 0.5¢ 3m W652-689
— Screw {MB x 18-F}
— Nut {NB-F)
— i Washer (W6 x 13 x 1-F) x 2
— i Spring Washer {SWG-P)
- Hexagon Mut (NO-F}
— Flat Head Washer  [W3-F} x 13
Flat Head Washer  (W4-F) x4
— Pan Head Washer  (P3 x 4-F) x 14
- Pan Head Washer  {@P3 x 6-F) x 14
— Pan Head Washer  (®P3 x 8-F) x 14
- Pan Head Washer  {DP4 x 8-F) x5
- Flat Head Screw {ES2.6 x 4-F} x 2
- Flat Head Screw 1S3 x 8-F) x B
— Nut IN3-F) x 18 _
B UC120%)
N ) CAPACITOR .
ChO1~510 ] Ceramic _oam: +100%, “Zow T B A
RESISTORS
R501 ‘ Fixed Carbon Composition 15ki +10%, 142w ’
R502~505 * Fixed Carbon Campaosition 6.8k +10%, 1/2W
RB0G,507 . Fixed Carbon Composition 15k {2 T10%, 1420 L
COoIL
LBO1~604 | FerriInductor 150uH |

MISCELLANEOUS

- Printed Circuit Board 1 $23-284
Shielding Board I AT3-UC1209)
- | Terminal (for P.C.B) 10 | N40BE -
B UCti111)
CRYSTALS
X801 I Hcisu 12,395 MHz T13-88 |
X802 | Hci8u 15.805 MHz T13-89
X803 | HciBU 22,895 MHz T13-90 ‘
X804 \ HC18U 29.895 MHz T13-91
X805 | HC18U 36.895 MHz | T13-92 f
XB06 | HCigU 37.395 MHz T13-93 ‘
X807 , HG13u 37.995 MHz T13-94 N
MISCELLANEOUS
! Printed Circuit Board 523-281
- ;. Terminal (for P.C.B) x 3 N4085
— © Wafer 54141
— P.V.C insulated Wire  (0.5¢ Black) 0.12m © W02 B0 ‘
%
| . ‘L




PARTS DESCRIPTION LIST

MW uUc1110J
Symbol No. Description Part Mc. ] Remarks
CAPACITORS
c851 Mica 22PF 5%
852 ' Mica 47PF 5%
863 Mica 100PF % ‘
| C854.855 Ceramic 0.01uF +100%, —0% i |
RESISTOR
R851 ] Fixed Carbon Composition 4.7k 0w 1/2wW 1 J
COILS
T
L851 ' 0SC Coil 28MHz (A} ‘ L1182 :
L8K2 853 0S5C Coil 14MHz, 21MHz L11-81
L854 0SC Coil 7MH? ' 1L11-80
L8555 0SC Coil 3.6MHz L11-79
L856 05C Coil 28MHz (B) L11-33
MISCELLANEOUS
Printed Circuit Board 523-289
- Terminal (for P.C.B) x 2 N4085
- | Wafer _S4141
m UC110%)
I _— I - . - |
CAPACITORS
cool " Mica BE0PF +5% I '
Co02 Mica 36PF +5% i
€903 Mica 150PF +5%, !
€904 | Mica 27PF +5% ; :
C905~907 | Ceramic 0.01uF +100%, 0% [
co0s ' Mica 12PF 5% L ‘
RESISTOR
R201 I Fixed Carbon Composition k02 *10% 1/2W {
COILS
L901 I Tune Coil 3.5MHz L13-142
L9072 Tune Coil TMHz L13-138
L9903 Tune Coil 14MH 2z L13-139
L904 Tune Coil F1MHz L13-140
L905 Tune Coil 28MHz L13-141
MISCELLANEQUS
- ' Printed Circuit Board $23-280
- Terminal {for P.C.B) x4 N4086
- i \Wafer S4140
- 1 P.W.C Insulated Wire {0.8p white) 0.2m ;  Wo2-89 g
MW uC1108J
CAPACITORS
c2 | Mica 100PF +10% ‘
Co51 Mica 680PF 5 %
Co52 Mica 36PF +5%, !
€953 Mica 150PF 5% '
Ca54 Ceramic 0.01uF <100%, —0%
955 Mica 27PF +5%
| C956,957 Ceramic 0.01uF +100%, —0%
RESISTOR T
R4 | Fixed Carbon Composition 1000 +10%  1/2W J




S PARTS DESCRIPTION LIST

Symbol No. L Descripticn | Part No. { Remarks
COIlLS
L951% Tune Coil 3.5MHz L13-137
1952 Tune Coil 7MHz L13-138
L9253 Tune Coil 14MHz L13-139
L9564 Tune Coil 21MHz L13-140
L955 Tune Coil 28MHz L13-141
L956 Ferri-Inductor 100uH
MISCELLANEOUS
— Printed Circuit Board 523-279
- Terminal (for P.C.B} x 7 N4026
- Wafer 54140
- P.V.C insulated Wire (0.84 Whitel 0.2m w02-89
B UC1404)
CAPACITORS i } ' ]
c1m Ceramic 0.01¢F  +100%, —0%
C102~107 Ceramic 0.04uF +100%, —0%
C108,109 Ceramic 0.01uF  +100%, —0%
C110 Metalized Paper D.2ufF T20%
ci11 Polyester 0.22uF  *10% .
C112,113 Ceramic 0.014F  +1060%, - 0% |
C114,1156 Ceramic 0.04pF  4100%, —0% |
| ) RESlSTORSﬁi - ___7777 L 1
R101,102 Fixed Carbon Campasition 100 0% 1/2W
R103 Fixed Carbon Composition  4.7kf2  ¥10% 1/2W
R104 Fixed Carbon Compasition  8.2k2 10% 1/2W
R10% Fixed Carbon Compasition 10042 +10% 12w
A106 Fixed Carbon Compaositicn 10k{2 10% 1/2W
R107 Fixed Carbon Composition  22%2 T10% 1/2W
R108 Fixed Carbon Composition 12k £10% 1/2W
R109 Fixed Carbon Composition  10k$2 £10% 172w
/110 Fixed Carbon Composition  2.2M02  X10% 1/2W
R111 Fixed Carbon Composition 10k (2 *10% 1/2W ‘
COILS
L101 Ferri-lnductor 150uH |
L102 Parasitic Filter | L1831
TUBE
V101,102 $2001 |
- . S
TRANSISTOR/DIODE
Q101 25C856
D101 TNGO |
= . | ]
i MISCELLANEQUS
- Final Chassis AD3-UC14044
- US Socket x 2 EQ1-38A
- Lug | EOQ4-101B
- Lug x4 ; €04-202B
- P.V.C Insulated Wire {0.5¢ Black) 0.2m W0o2-50
— P.V.C Insulated Wire {0.5¢ Yellow) 3.4m Wo02-54
— P.V.C Insulated Wire (0.5¢ White) 0.3m W02-59
- P.V.C Insulated Wire {0.8¢ Red) 0.4m W02-82
— P.V.C Insulated Wire (0.8 Yellow! 0.5m wW0C2-84
P.V.C Insulated Wire 10.8¢ Blue) 0.2m wW02-86
- Tinned Wire (1.22) 0.4m W03-12
— P.V.C Insulated Wire (0.5 Green) J.6m | W62-559
- P.V.C Insulated Wire {0.5¢ Blue} 0.1m | W62-569
- P.V.C Insulated Wire {0.50 Purpie) 0.1m | W62-579
- P.V.C Insulated Wire {Q0.5¢ Gray} 0.3m . We2-589
s Screw P32 x 4-F) x9




PARTS DESCRIPTION LIST '

i Ramarks

-

|

l
|

B UC1204J , .
Symbol No. Descriptian _J Part No.
CAPACITORS
c301 Ceramic BOPF 0%
€302 ~305 Ceramic 0.01 uF +100%, —0%
€06 Ceramic 3PF 10.5PF
€307 Ceramic 50PF +10%
C308 Ceramic 0.01uF +100%, -—0%
C309 Ceramic 30PF +10%
c310~318 Ceramic 0.01uF +100%, —0O%
C319 Ceramic 0.002uF +100%, —0%
C320~322 Ceramic 0.01uF +100%, —0%
€323 Ceramic 0.04uF +100%, —0%
C324~326 Ceramic 0.01uF +100%, —0%
c3z7 Ceramic 0.04uF +100%, —0%
c328 Ceramic 10PF +Q.5PF
€329 Ceramic 0.01uF +100%, —0%
C330 Ceramic 20Q0PF +10%
C3xn Ceramic 0.04uF +100%, —0%
€332 Polyester 0.33pF 5%
C333 Ceramic Q.01uF +100%, —0%
334,335 Ceramic 0.04uF +100%, —0%
C337 Ceramic 0.01uF +100%, —0%
C338 Electrolytic Tubular 10uF 16WV
TC301 Caramic Trimmar 50PF
RESISTORS
R302 Fixed Carbon Composition 100k2  H0%  1/2W ‘
R303 Fixed Carbon Compaosition 10052 +10% 12w
R304 Fixed Carbon Compaosition Tk *+10% 1/2W
R305,306 Fixed Carbon Composition 100k *10% 1/2W
R307 Fixed Carbon Composition 68k +10% 1/72W
R308 Fixad Carbon Composition 1k 0% 1/2W
R309 Fixed Carbon Composition 39kn  +10% 1/2W
A310 Fixed Carbon Composition Tk§2 +10% 1/2W
R311 Fixed Carbon Composition 3.9k H10% 1/2W
R312 Fixed Carbon Composition 100ky  *+10% 1/2W
A313 Fixed Carbon Camposition 5600 +10% 1/2W
R314 Fixed Carbon Compasition 22kn  *10% 12w
R315 Fixed Carbon Compasition 100k £10% 1/2W
R316 Fixed Carbon Composition 10k 2 +10% 1/2W
R317 Fixed Carbon Composition 82k 2 +10% 1/2W
R319 Fixed Carbon Compositian 1k +10% 1/2W
R320 Fixed Carbon Compaosition 560ksy  t10% 1/2W
R321 Fixed Carbon Composition 22k +10% 1/2W
R322 Fixed Carbon Compaosition 220k X10% 1/2W
R323 Fixed Carbon Composition 4.7k 110% 1/2W
1324 Fixed Carbon Compasition 1005 +10% 1/2W
R325% Fixed Carbon Composition 100k *£10% 1/2W
R326 Fixed Carbon Compaosition 10052 +10% 1/2wW
R327 Fixed Carbon Composition Tk +10% 12W
R328 Fixed Carbon Composition 330k  F10% 1/2W
R329 Fixed Carbon Compositian 100k 110% 1/2W
R330 Fixed Carbon Caomposition 47482 +10% 1/2W
R331 Fixed Carbon Composition 16k02 +10% 1/2W
R332 Fixed Carban Composition 22k +10% 1/2W
R333 Fixed Carbon Compaosition 3.3Mn  +10% 1/2W
R334 Fixed Carbon Composition 10k +10% 1/2wW
R335 Fixed Carbon Composition 100k H10% 1/2W
R336 Fixed Carbon Composition 2.2Ma +£10% /20
R337 Fixed Carbon Comgposition 10k 210% 1/2W




. PARTS DESCRIPTION LIST

Symbol Nao. ‘ Description l Part No. Remarks
POTENTIOMETERS
VR301 | 2xa (B ] R10-113 |
VR302 | 20k (B) R10-104 |
COILS/TRANSFORMER -
L301 COlET (2.395MH2z) Lo1-83 |
L302 | Ferri-lnductor TmH ‘
1303 L OIFT (3.395MHz) LO1-84
L304 L Trap {3.395MHz) L13-146
L305 B.P.E.  (A) . L13-143
L306 B.P.F. (B L13-144
L307 BP.F. (C] L13-145
L308 T (3.395MH 2} La1-83
L309 IET (3.395MHz) , L0185
L310 Ferri-Inductor 3.3uH !
L3711 Ferri-lnductor TmH
T301 AF Transfarmer L11-85
TUBES L o - o
V301 " oBAS
V302 . BGHBA
V303 ' BCBG
V304 ‘ 6BAB

TRANSISTORS/DIODES |

0301,302 ‘ 250273 :
Q303 2SAB62Y Z {
D302,303 1573A i
D304 0AD5 '
D306 §7-200-07
D306 | DAY5
X'TAL FILTERS
XF1,2 | X'tal Fitter L4013
MISCELLANEOUS
- ! Printed Circuit Board _r_ $23-283
— . 9pMT Shield Case . E24-01 :
- 7pMT Shietd Case x 3 |  Eza06 |
- 7pMT Molded Socket {for P.C.B)  x3 | es117A |
- 9pM T Molded Socket {for P.C.B} ' EB1-19C |
— Terminal (for P.C.B) x 41 . N4085 '
- P.V.C Insulated Wire {0.6¢ Yellow!} 0.07m | W02-54
- P.V.C Insulated Wire {0.80 Blus) 0.225m © W02-86
- P.V.C Insulated Wire {0.8¢ White) 0.09m WO02-89
- P.W.C insulated Wire {0.6¢ Spiral) 0.275m WE2.529 \
- P.V.C Insulated Wire (0.5 Spirai) 0.15m WE2-579 F o
H uUCi112J
CAPACITORS
C201 Ceramic 20PF +10%
C202 Ceramic 5PF +0.5PF ; |
c203 . Ceramic 0.005uF +100%, —0% \ |
C204,205 Ceramic 0.01uF +100%, 0% \ :
Cc206 Ceramie BOPF 110% |
c207 Ceramic 0.005: F +100%, -D%
C208~213 Ceramic 0.01ufF 1400%, —-0%
c214 Ceramic 30PF +i0%
C215 Ceramic 10PF 1Q.5PF
C216~219 Ceramic 0.01uF +100%, —0 %
C220 Ceramic BOPF 110%
€221 Ceramic 0.01uF +100%, -0 % |
C222~227 Ceramic 0.04uF +100%, 0%
C228 Ceramic SPF *0.5PF ‘




PARTS DESCRIPTION LIST '

Symbol No. ; Description K Part No. ' Remarks
RESISTORS
R201 Fixed Carbon Compaosition 100k £10% /2w
R202 Fixed Carbon Composition 3308 10% 1/2w
R204 Fixed Carbon Composition 100k £10% 1/2w
R205 Fixed Carbon Composition 15800y  F10% 1/2w
R207,209 Fixed Carbon Compaosition 100ks1 Y10% 12w
R210 Fixed Carbon Composition 33k T10% 1/2W
R211 Fixed Carbon Composition 100k $10% 1/2wW
R212 Fixed Carbon Composition 47052 +10% 1/2W
R213 Fixed Carbon Composition 100ks:  F10% 1/2W
R214 Fixed Carbon Composition 47k 10% /2w
R215 |  Fixed Carbon Composition 10092 *10% 1/2W
R216 Fixed Carbon Composition 100k *10% 1/2W
R217 Fixed Carbon Composition 1.8k52 X10% 1/2W
R218 Fixed Carbon Composition 1002 +10% 1/2wW
R219 Fixed Carbon Camposition 4.7c52 H10% 1/2W
R220 Fixed Carbon Compasition 6Bk 0% 1/2W
RZ21 Fixed Carbon Compaosition 100kst  *10% 1/2W
COILS
L201 Ferri-Inductor TmH l
L202 Ferri-Inductor 15uH |
L203 Ferri-inductor 1mH I
L204 Choke Coil 0.22uH L22-01 ‘
TUBES
V201 | 6AWSA
V202 12BY7A
V203 6CB6
V204 6BZ6
TRANSISTOR/DIODES

Q201 25C373
D201,202 SM-150-01

MISCELLANEOUS
— Printed Circuit Board §23-282
vC201,202 Variable Capacitor D0D1-162
- Pulley x 2 D04-29
- 9PMT Shield Case x 2 E24-01
- 7PMT Shield Case x 2 E24-06
- 7PMT Molded Socket (for P.C.B) x 2 E51-17A
— 9PMT Molded Socket {for P.C.B} x 2 EG1-19C
- Terminal (for P.C.B} x 16 N4085
- P.V.C Insulated Wire (0.5¢ Black} 0.07m Wo02-50
- P.V.C nsulated Wire {0.8¢ Blue) 0.26m WQ2-86
- P.V.C Insulated Wire {0.8¢ White) 0.23m w0z2-89
- P.V.C Insulated Wire (0.5 Spiral) 0.24m WG2-529

B UC0116)
CAPACITORS

c1 Temperaturs Compensating Ceramic ~ 47PF +59; ‘ 1
c2,3 Temperature Compensating Ceramic 160PF 5% i
c4a Temperature Compensating Ceramic TOPF 5%
Cc5 Temperature Compensating Ceramic 470PF 5% ‘
Ch Temperature Compensating Ceramic 220PF 5%
c?.8 Super Mica 1500FF
() Hi Q Mica 3PF 10.5PF
c10 Ceramic 0.02uF 1 80%, —20%
c11,12 Ceramic 0.04uF +80%, —20%
C13 Ceramic 0.02uF +80%, —20%
Cla Ceramic 33PF +0.5% .
C15 Caramic 5PF *0.5PF i




PARTS DESCRIPTION LIST

Symbol No. Description Part No. [ Remarks
C16 Ceramic 10PF *0.5PF
c17 Ceramic BPF +0.5PF
c18 Ceramic 0.01uF +809%, —20%
C19 Ceramic 0.04uF +80%, —20%
C20 Temperature Compensating Ceramic (CCY94CGIH100))
RESISTORS
/1 Fixed Carbon Composition 270k 5% 1/4W !
R2 Fixed Carban Composition 10082 5% 1/4W
R34 Fixed Carbon Composition 1M 5% 1/4W
R5 Fixed Carbon Composition 3300 +5% 1/4W
R6 Fixed Carbon Compaosition 33kR2 +5% 1/4W
R7 Fixed Carbon Composition 47k 52 5% 1/4W
R8 Fixed Carbon Composition 1k 5% 1/4wW .
R9 Fixed Carbon Composition 10082 5% 1/4W !
COILS
L2~4 Ferrite Inductor {FL5H-102K) '
L5 Ferrite Inductor {FL5H-220K)
LB~7 Ferrite Inductor {FL5H-102K}
L QSC Coil | L11-78 \
TRANSISTORS/DIODES
al 3sK22  (Y) '
az 25K19 (Y \
3.4 25C460 (B) I
D1 s0111 :
D2,3 1NGO ‘
MISCELLANEOQUS
Printed Circuit Board J25-0019-04 |
— Dial Scale AQ7-UC0O110d
— MName Plate B42-0010-04
v.C Variable Capacitor C01-0001-05
v.C Midget Capacitor C03-0001-05
- Trimmer {ECV-1ZW 10P12) Cc4036
- Dial DO3-18
- V.F.Q. Box {Ad F11-0004-13
- V.F.Q. Box {B) F11-0005-04
- V.F.Q. Box {C) F11-0006-03
- V.F.Q. Box (D) F11-0007-04
— V.F.0. Box (E) F11-0002-04
- V.F.Q. Box (F) F11-0013-04
- V.F.0. Box (G) F11-0010-04
- V.F.Q. Box (H} F11-0011-04
- V.F.0O. Box () F11-0012-04
— Lug ED4-101B
— Acme Terminal E4071
— Terminal x5 N4085
- Earth Lug N28-0.32
- Shaft Coupling 54082
- P.V.C. Insulated Wire 0.5/s. 0.3m W02-50
- P.V.C. Insulated Wire 0.2m Wo2-52
- P.V.C. Insulated Wire 0.3m Woz-54
- P.V.C. Insulated Wire 0.2m W02-56
- Tinned Wire 0.8/s. TCW 0.2m W03-08
- Pan Head Screw (P2 x 4-F) x 3
- Pan Head Screw [(EP3 x B-F) x 38
- Flat Heag Washer {W3-F) x 4
- Pan Head Screw {HP3 x 4-F) '
|
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PARTS DESCRIPTION LIST

B UC15C01J
Symbol No. ‘ Oescription Part No. i Remarks
CAPACITORS
C601,602 Mica 100PF +5% ' |
C603,604 Ceramic 0.005xF  +100%, —0% |
€605 Electrolytic Tubular 10uF 16wV |
C606 Metalized Paper 0.05.F +20%
Ce07 Ceramic 0.01uF +100%, —0%
ce08 Pol yester 0.47uF +5%
609,610 Ceramic Q.001uF +100%, —0%
Co11 Mica 50PF 5%
CH12,613 Ceramic 0.01uF +100%, —0%
CB14 Ceramic 30PF +10% i
CB15~617 Ceramic 0.01uF 1100%, 0% |
c618 Electralytic Tubular 10uF 160WV
CG619 Ceramic Q.01uF +100%, —0%
CG20 Polyester G.47uF 15%
ce21 Electrolytic Tubular 10uF 18WV
C622 Metalized Paper 0.05uF +20%
cg23 Polyester 0. 1uF +B%
C624~628 Ceramic 0.01uF +100%, —0%
629,630 Ceramic 0.001uF t100%, —0%
€631 Ceramic 0.01uF +100%, —0D%
C632,633 Ceramic 0.04uF +100%, -D%
RESISTORS |
R&01 Fixed Carbon Compaosition 470k £10% /20 |
REQ2 Fixed Carbon Composition  47k{} +10% 1/2W
RB03 Fixed Carbon Composition  3.3k::2 +10% 1/2wW
R&04 ‘ Fixed Carbon Composition 820k +10% 1/2W
RB60O5 Fixed Carbon Composition 270k +10% 1/2W
RG06 Fixed Carbon Composition  470k&2 +10% 1/2W
R607 Fixed Carbon Composition  47k2 +10% /2w
R60G8 Fixed Carbon Composition 4.7k2 £10% 1/2W
R60S8 Fixed Carbon Composition 820 *10% 1/2W
R610 Fixed Carbon Composition 6.8k +10% 1/2W
R611,612 Fixed Carbon Camposition 2200 +10% 1/2W
RB13 Fixed Carbon Composition 100ks? *10% /2w
R614 Fixed Carbon Campaosition 2.2k +10% 1/2W
R615 Fixed Carbon Camposition  4.7kf2 +10% 1/2W
R616 Fixed Carbon Composition 10k +10% 1/2W
R617 Fixed Carbon Compositian  470k{? +10% 1/2W
RB18 Fixed Carbon Compositian  TM{L +10% 1/2W
R619 Fixed Carbon Compasitian Tk +10% 1/2W
R620 Fixed Carbon Campositian  150k<: +10% 1/2W
R621 Fixed Carbon Compaositian 100k +10% /W
R622 Fixed Carbon Compaosition  220k2 0% /2w
R623 Fixed Carbon Composition  100k$ +10% /2w
RG24 Fixed Carbon Composition 6800 +10% 1/2W
R625,626 Fixed Carbon Camposition 4700 +10% /2w
POTENTIOMETERS

VR601 . 50k (B) . R10-66 T
V R602 D300 iB) R10-112
VRE03 500kt {B) R10-105
VRG604 - Bk&y (8} 110-53

COILS/TRANSFORMER
LB01~604 Ferri-lnductar 1mH
LB0S IFT (for B.M) 1L.01-87

TUBES

V601 6GHBA
V602 6BAG
VB03 GGHEA
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PARTS DESCRIPTION LIST

Symbol No. ! Description { Part No. | Remarks
_ _ D|OQES
D601~604 | 1N6O !
DB&05 SM-150-01 !
D&06~609 1NBO i
L , MISCELLANEQUS
- Printed Circuit Board §23-287
TC601,602 Caramic¢ Trimmer 40PF ca047 !
- Shielding Case (O pinMT) x2 E24-01
- Shielding Case (7 pin MT} x 2 E24-06
- Malded Socket (7 pin MT} E61-17A
— Malded Socket (G pinMT} x2 EG1-19C
— Terminal (for P.C.B} x29
Ne601 Nean Tube {NE-2)
- P.V.C Insulated Wire (0.8¢ Blue} 0.2Zm W02-86
— | Vinyl Tube 0.05m W07-014
— P, V.C Insulated Wire {0.5¢ Spiral) 0.1m W62-529
B UC1405J
CAPACITORS - ]
Comi Mica 18PF +10% ‘
Coo2 Mica 82PF 10% ‘|
C0a3 Ceramic 0.GiuF +100%, —0% |
C004,005 Ceramic 0.001uF  +100%, —-0% '
C006 Ceramic 0.01uF +80%, —20%
Coo7 Mica 82PF +10%
C008 Ceramic 0.01uF +100%, —20%
Co0g~011 Mica 18PF +10%
RESISTORS ' 7 S
ROO1 Fixed Carbon Composition a7kl 10% 174w | {
ROG2 Fixed Carbon Compositian 10k +10% 1/4W ‘ :
R0O03 Fixed Carbon Composition 47k F10% 1/aW |
R004.,005 Fixed Carbon Composition Tk +10% 14w |
RO06 Fixed Carbon Compasition 47y 0% 1/4W ‘
RQ07 Fixed Carban Coemposition 10ks: E10% 1/4W
RO08 Eixed Carbon Composition 47%5r F10% 1/4W
ROO2 Maetallic Oxide Film 10ksy  210% 2W
R0O10Q Fixed Carbon Compasition 47k E10% 179w
RO11 Fixed Carbon Composition 33k 210% 1/4W
CRYSTALS - o o
X001 | 3393.5kHz . T13.96
X002 ¢ 3394.3kHz T13-96
X003 3396.5kHz r13-97
TRANSISTORS/DIODES . . B i
Q031,002 250373
001,002 | 1NGOQ
DO03 | 5Z-200-18 ;
TRANSFORMER B -
Tool COIFT £01-86
L — J __ S —
MISCELLANECUS - o B
[ Printed Circuit Board 523286
— . Crystal Holder x 2 A4896 f
TCoO1 004 Cerarmic Trimmer 40P F c4047
- | Crystal Socket X 2 E4A0LE
Terminal {for P.C.B} x 16 N4036

Screw
Nut

IE0P3 x 12-F)
IN3-F)

x 2

x2
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PARTS DESCRIPTION LIST

B uci1s502J
Symbol No. ! Description Part No. l Remarks
CAPACITORS 7 _
c701 Ceramic 0.01uF  +80%,  —20% : |
C702 Mica 100PF *10% : |
Cc703 Mica 220PF t10% ;
c704 Mica 47PF F10%
C705 Mica 390PF £10% i
C706 Mica 330PF +10%
Cc707 Ceramic 200PF +10%
c70B Cerarnic 0.04uF +80%, —20%
c709 Ceramic 5PF +0.5PF
Cc710 Electrolytic Tubular 1uF oWV
RESISTORS o
R701 Fixed Carbon Compaosition 10k02 *10% 1/4W
R702 Fixed Carbon Composition 100k2 *210% 1/4W
R703 Fixed Carbon Composition 4700 110% 1/4W !
R704 Fixed Carbon Composition 10k *10% 1/4W
R705,706 Fixed Carbon Compaosition 1650k £10% 1/4W
R707,708 . Fixed Carbon Composition 10k <2 +10% 1/a4W
R709 Fixed Carbon Composition 4.7ks:  E10% 1/4W
R710,711 | Fixed Carban Composition ATkS? 10% 1/2W
POTENTIOMETER 7
VR701 | sk (8) R10-56 ]
ColIL o
L701 | Ferri-Inductor 12mH i
TRANSISTO R$ B o ]
Q701~704 | 25€373 } |
MISCELLANEOUS
- Printed Circuit Board | $23-288
— Crystal Holder ¢ A4853
TC701 Ceramic Trimmer 40PF 4047
— Crystal Socket ¢ E4068
- Terminal {for P.C.B} x3 N4086
- Screw {@P3 x 12-F)
- Nut {N3-F}
B UC1304J
) CAPACITORS B
c401 Ceramic 100PF +10%
ca03 Ceramic 0.01uF +100%, —0%
cana Ceramic 200PF +10%
C405 Metalized Paper 0.2uF +20%
C406 Electrotytic Tubular 10&F 16WV
c407 Electrolytic Tubular 10pF 260WV i
ca08 Ceramic 0.014F +100%, 0% |
c409 - Electrolytic Tubular 106F 25WV
G410 Elsctrglytic Tubular 10uF 250WV
C411 Cerami¢ (.005uF +100%, —-0%
ca12 Electrolytic Tubular 1LF 25wV
Ca13 Electrolytic Tubular 10ufF 25WY
ca14 Ceramic 0.002uF 120%
[oZ 8 [3} Mica 330PF +10%
C417 Electrolytic Tubular 33uF 16WV ‘
B RESISTORS
R401 ' Fixed Carbon Composition Mg 1100, 1/2W
R402 Fixed Carbon Composition 470k +10% 1/2W
R403 Fixed Carbon Compasiticn 2.2k0 +10% 1/2W

13



PARTS DESCRIPTION LIST

Symbaol No. Description Part No. Remarks
R404 Fixed Carbon Composition 100k T10% 1/2w
R405 Fixed Carbon Compasition 10k t10% 172w
R406 Fixed Carbon Composition 470k £10% 1/2w
R407 Fixed Carbon Compasition 22052 +10% 1/2W
R408 Fixed Carbon Compasition 1ks2 *10% 1/2W
R409,410 Fixed Carbon Composition 470ki2 £10% 1/2W
R411 Fixed Carbon Composition Tkl 10% 1/2W
R412 Fixed Carbon Composition 3.3k$2 +10% 12w
R413 Fixed Carbon Composition 1kQ +10% 172w
R414 Fixed Carbon Camposition 22k$ +10% 1/2W
R415 Fixed Carbon Composition 150k 10% 1/2W
R416 Fixed Carbon Composition 5.6k 10% 1/2W
R417 Fixed Carbon Composition 47k 0% 1/2W
R418 Fixed Carbon Compaosition ki *10% 1/2W .
R419 Fixed Carbon Composition 5.6ks2 +10% 1/2W
R420,421 Fixad Carbon Composition 1002 10% 12w :
R422 Fixed Carbon Compasition 3.3k H10% 1/2W !
R423 Fixed Carbon Composition 4746 0% 1/2W |
R424 Fixed Carbon Compasition 100ks? 10% 1/2wW I
POTENTIOMETERS
VR401 50k (B} R1056 |
VR402 10k (B) R10-B4
TUBE )
V401 6BMS }
TRANSISTOR/DIODES/THERMISTOR
Q401 25C373
D401,402 1NBO
D403 RD9AM
D404 TNGO
D405 RDYAM
THA01 5T-31
MISCELLANEQUS
- Printed Circuit Board §23-285 E
- Molded Socket (9 pin MT} E51-198 :
- Terminal {for P.C.B) x2 N40B5 ;
- Terminal (for P.C.B} x 14 N40Q86 I
- Insulating Sleeve 0.05m W06B-154

14
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ALIGNMENT PROCEDURE

General Description

This manual describes the adjusting sequence and procedures
of the transmitter, receiver and accessory circuits of the Model
TS-510 SSB transceiver.

.
1.

Preliminary Operations

Checking the parts
1} Check the crystals and vacuum tubes.
2) Plug of VFO remote terminal
3) Connect a 802 (3W} dummy resistor to the PHONES
terminal.
Setting the variable resistors and others
1) Final bias VR (VR6)  Fully clockwise position
2) UC-1204] S meter SENSE VR (VR301) Fully
clockwise position
3) UC-1501J CAR. LEVEL VR {VR601)  Fully count-
er-clockwise position
4) RF GAIN VR ({VR3) Fully clockwise position
5) UC-1405J TOOL core  Fully clockwise position
6) Set the antenna switch to REC.
Checking the voltages (receiving condition)
Use a DC vacuum tube voltmeter to measure the DC
voltages.
Use a moving iron type meter higher than Class 2.5 to
measure the AC voltages.
1y DCH)
(1} Power connector terminal No. 4 +150V
(2) Power connector terminal No. 7 +210V£10V
{3) Power connector terminal No. 10 +300V+10V
2) DC(-) :
(1) Power connector terminal No. 1 -90V10V
(2} RBrelay (RL1)pinl oV
{3) TBrelay (RL1)pin 5 Approx. —40V
(4) Final bias $2001 1st grid (pin 5) Approx. - 70V
(Note) When connecting the measuring terminal to
the first grid, be sure not to short it to
another circuit,
3) AC (heater voltage)
(1) Power connector terminal No. 5 12.5V11V
(2) Power connector terminal No. 8 12.5V£1V
(3) HL terminal located on UC-1204] 0.3V10.5V
Others

1y In principle, the STAND BY switch should be placed
at REC during the receiver adjustment and prelimi-
nary stages. ’

2) When lp more than 150mA is flowing, the final stage
should always be kept completely tuned.

Receaiver Adjustment

Heterodyne crystal oscillator
1} Purpose
To set heterodyne crystal in oscillation.
2) Measuring instrument
RF vacuum tube voltmeter
3) Adjusting procedures
(1) Connect the RF vacuum tube voltmeter to the
GPP terminal of the UC-1112J with a 0.014F
(titanium variable condenser 500WV}) in be-

tween.
(2) Set the band switch to:
3. 5MHz L3855
7 MHz and adjust L854 .
14 MHz the cores L853 located in the
21 MH=z L852
28 MH:z L851

UC-1110] of the coil pack to a point 10% lower
than when maximum oscillation is obtained.

(3) Check that oscillation 1is obtained in the
28.5MHz and 29.1MHz bands as well.

(4) Disconnect the 0.01xF condenser.

BPF filter
1) Purpose
To obrain a required bandwidth by adjusting the
bandpass filter {BPF).
2) Measuring instruments
Sweep generator
Detector
Oscilloscope
3) Adjusting procedures
(1) Connect the output of the sweep generator
through a 0.01uF condenser to the first grid (pin
1) of the 6BC6 of the UC-1112].
(2) Set the band switch to 28MHz.
(3) Disconnect the VFO remote terminal.
{4) Connect the terminals P and TP2 located in the
UC-1204].
{(5) Connect the detector to the terminal TP1 located
in the UC-1204].
(6) Adjust the L305 (yellow), L306 (green) and

Hump shall be
less than 1dB\

moréth_an r
600kHz |
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L307 (blue) so that a characteristic curve such as
shown below can be obtained.

(Nate) One dB corresponds to approx. 1/10 of the
total amplitude.
The center frequency is 8.595MHz as shown.

(7) Afier obtaining the required characteristic, lock
the L305, L306 and L307 by the use of wax
material.

{8) Remove the 0.01uF condenser and detector,
disconnect jumper wire from the P and TP2,
connect the P and TP1 with a lead, and solder
the joints.

{9) Put the connector in the VFQO remote terminal.

IFT and crystal filter

1)

Purpose

To adjust the [FT to 3.395MHz and shape the

waveform of the crystal filter.

Measuring instrument

Slow sweep generator

Detector

Afterglow type oscilloscope

Adjusting procedures

(1) Connect the sweep output through a 0.01uF
condenser to the first grid {pin 1) of the 6CB6 of
the UC-1204]. {Output approx. 0.1V}

(2) Comnect the AGC terminal to GND.

(3) Connect the detector to the plate {pin 5) of the
IF final-stage 6BAG6 (V306).

{4) Increase the sweep speed (to approx. 10m/m
sec/cm), plot the characteristic of the [F stage on
the oscilloscope, and adjust the L303 and L309.
Since the L303 is a double tuning IFT, adjust
both the upper and lower cores.

—
LA
~—

Next, reduce the sweep speed (to Approx. 0.5
sec/cm), get the waveform of the crystal filter
plotted, and adjust the L301 and L308 to adjust
the waveform of the crystal filter as shown

bhelow.

Ripple shall be
less than 2dB

Al
o

{(6) Reduce the ripple to a minimum by adjusting the
3.4MHz trap of the L304 {white).

27

If the L304 has practically no effects on the
waveform, place the core in the innermost
position.

{7) Disconnect the 0.01uF condenser and detector,
and disconnect the AGC from GND.

{8) While keeping watch on the § meter, retune the
1.309 so that § will reach a maximum.

Zero adjustment of § meter

1)

2)

3)

Purpose
To adjust the base point of the S meter to the
position 0 of the meter.
Measuring instrument
None required
Adjusting procedures
{1} Connect the AGC terminal of the UC-1204] to
GND.
(2) Adjust the pointer of the meter to the zero puint
of Ip (not the zero point of §) by the ZERO ADJ
VR (VR7) located in the tear of the chassis.
(Note) The hardly toward the
negative direction because of a diede. So
care must be taken to adjust the pointer
precisely to 0.
(3) Disconnect the AGC terminal from GND.
(4) Change over the MODE switch to each pasition
and check to ensure that the pointer of the meter

pointer swings

remains stationary in each position.

(5) Rotate the RF GAIN VR (VR3 on the front
panei} fu]ly counter-clockwise and chack that the
pointer of the S meter swings full scale. There-
after, rotate the VR back to fully closkwise
position.

Carrier oscillator

1)

2)

3)

Purpose

To adjust the carrier oscillator and oscillation fre-

qucncy.

Measuring instruments |

RF vacuum tube volimeter (the same asin 111, 1}

Frequency counter

Adjusting procedures

(1) Remove the connector from the VFO remote
terminal.

(2) Connect the RF vacuum tube voltmeter to the
terminal CO of the UC-14057 through a 10pF
condenser {titanium condenser 250WV for ex-
ample}, and adjust the TOO01 so that the USB,
LSB and CW crystal units will provide a maxi-
mum oscillation strength as read on the vacuum
tube voltmeter.

(3) Connect the counter to the terminal CO through
a 10pF condenser and adjust the trimmers so
that the specified frequency in cach mode can be
obtained,
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usB 3396.5kHz (*10Hz) TC0O3
LSB CW  3393.5kHz (+*10Hz) TC004
(4) Set the STAND BY switch to SEND and adjust
the CW transmitting frequency.
CW  3394.3kHz (£10Hz)
{5) Set the STAND BY switch to REC.
(6) Set the TCOO01 to the same blade {of the
trimmer) position as the TCOOZ.

TCO002

TCO04  TCOO01 TCOO2 TCOO2
1 3 w
Iy b= o
U @ U ¢
UC-1406J
6, Coil pack
1) Purpose

2)

To achieve the antenna RF tuning of the coil pack.

Measuring instruments

5SG

Oscilloscope

AF vacuum tube voltmeter

Adjusting procedures

(1) Connect the SS8G output to the BEC ANT
terminal and set the ATT to 40dB. (Non-
modulation signal]

(2} Connect the oscilloscope AF vacuum tube volt
meter to the 812 dummy resistor of the PHONES
terminal so that observation can be made.

{3} Set the DRIVE knob of the front panel to the 12
o’clock position, In this case, make sure that the
DRIVE knob has no divisional differences at
both sides,

{(4)  Set the BAND switch to 3.5MH:
28.5MHz
21 MHz and
14 MHz
7 MHz
adjust 586G frequencies and VFO frequencies to
3.750MHz
28.800MHz -
21.225MHz  to produce approx. 1,000Hz beat.
14.175MHz
7.150MH=z
L901, L951
L9005, L9535
Next, adjust the coil cores L9004, 1954
L903, L953
L2902, L952

of coil packs UC1109] and UC-1108)

5o that maximum § meter indication and beat
note can be obtained,

(Note 1) If you fail to observe the correct band
adjusting sequence, proper adjustment will
become impossible. Tune the 3.5MHz
L951 (UC-1108]) core an the innermost
side and the other cores on the outermaost
side.

(Note 2) Be careful not to damage the cores, If there
is any core that fails to rotate smoothly,
inject white powder (acro wax) and make
sure that it rotates smoothly before ad-

justing it.

8.6MHz trap
1} Purpose

To improve IF rejection by adjusting 8.6MHz trap.
2)  Measuring instruments

S$5G

AF vacuum tube voltmeter

Oscilloscope
3) Adjusting procedures

(1) Connect the 852 load, AF vacuum tube voltmeter
and oscilloscope to the PHONES terminal.

(2) Adjust the SSG frequency to 8.595MHz and
supply 100dB input signal to the REC ANT
terminal.

(3) Set the BAND switch to 14MHz and adjust che
DRIVE knob to the 12 o'clock position.

(4) Adjust the VFO dial to 300 or thereabouts and
obtain beat output. Adjust the 8.6MHz trap
(L6) so that the output will be reduced to a
manimum,

S meter sensitivity

1)

2)

3)

Purpose
Adjust the pointer of the S meter to 59 with specified
input.

Measuring instrument

S5G

Adjusting procedures

(I} Check that the RF GAIN VR {VR3} is set to
fully clockwise position.

(2) Set the BAND to 14MHe, supply 14.2MHz 404B
SSG signal from the REC ANT, and tune the
DRIVE and VFO.
signa!)

(3) Adjust the SENSE VR {VR-301) of the § meter
located on the UC-1204] so that the S meter will
point to S9.

{Note)

(Signal: Non-madu lation

!

After the above adjustment, check for “car-
rier leak ™.

Carrier leak sometimes occurs, depending on
the carrier position or the waveform un-

balance of the filter (XF-1). Check for
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carrier leak by the following procedures.

(1) After the 83)-(3) adjustment, rotate
the RE GAIN VR gently counter-clock-
wise and hold it at a point just before
the § meter indication increases from
59,

{2) Next, turn off the SSG output and
check that the S meter gives an in-
dication of more than $7.

(3) Place the RF GAIN VR in fully clock-
wise position.

25kHz multivibrator
1} Purpose
To adjust the frequency of the 25kHz multivibrator.
2) Measuring instrument
Frequency counter
3} Adjusting procedures

(1} Connect the counter to the TP terminal of the
UC-1502) through a 10PF/condenser (titanium
condenser 250WV for example).

(2) Insert the 100kHz crystal.

(3) Set the AGC/CAL switch to 25kHz, operate the
multivibrator, and adjust the Multi Adj VR701
so that a reading of approx. 25kHz can be taken
from the counter.

(4) Next, adjust the TC701 so that a reading of
exactly 25kHz (#2Hz or less) can be taken from
the counter.

(5} Remove the 100kHz crystal.

(Note) Do not forget to remove the 100kHz crystal.

ANTI TRIP VR
1) Purpose
To adjust the ANTITRIP VR,
2) Measuring instruments
AF generator
DC vacuum tube voltmeter
AF vacuum tube voltmeter
Oscilloscope
3) Adjusting procedures
(1} Inject 1,000Hz AF signal into the middle point
of the AF GAIN VR (front panel} and adjust the
input so that 100mW output will be available
from the PHONES terminal.
(2) Adjust the ANTI TRIP VR (VR9) so that the DC
voltage at the D605 located in the UC-1501] will
become 0.5V.

. PIT

1) Purpose
‘To adjust to transmitting frequency with the PIT
knob at O position.

2} Measuring instruments
AF generator
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3)

Oscilloscope ‘j
Adjusting procedures
(Adjust on the basis of Lissajous figure.)
(1} Set the SWEEP RANGE of the oscilloscope to
EXT HORIZONTAL and supply AF generator
output (1,000Hz 1V) to the H terminal.
(2) Adjust the RIT knob (fromt panel VR8) to
exactly 0 and push the RF GAIN VR switch
{front panel VR3) in.
(3) Supply 14.2MHz 40dB (non-modulated) SSG
input signal to the REC ANT terminal and obtain
approx. 1,000Hz beat note. In this case, adjust
the knob of each stage so that the signal can be
received with a maximum sensitivity.
(4) Supply the received output to the V rerminal of
the oscilloscope and adjust the VFO dial minute-
ly until the Lissajous figure stops, In this case,
the figure should be a circle.
(5) Pull the RF GAIN VR knob toward you, set the
RIT to OFF, and adjust the RIT “0” AD] VR
(VR402) located on the UC-1304] so that the
Lissajous figure of the osc illoscope will become a
circle again.
(Note} 'The adjustment of Item (5} must be finished
in less than a minute. If it cannot be
finished in less than a minute, go over again
from the adjustment of Item (4).

(6) Remove the S5G, AF generator and oscilloscope.

™

IV, Transmitter Adjustment

1.

2.

Final bias
1) Purpose
To set the final base current.
2) Measuring instrument
None required
3) Adjusting procedures

(1) Remove the connector from the VFO remote
terminal and set the DRIVE knob to the 9
o'clock position.

(2) Set the MODE switch to L5B, the BAND switch
to 14MHz, and the STAND BY switch 1o SEND.

(3) Set the METER switch to 1p and adjust the BIAS
VR (VRA) so that Ip will become 60mA.

(4) At this point, rotate the FINAL VC and check
that 1p remains unchanged.

(5) Return the STAND BY switch to REC and
connect the VFO connector. '

BM stage LFT and carrier level and RF meter sensitivity

1)

2)

Purpose

To adjust the 3.395MHz IFT of the BM stage and to ."
set the CW carrier level and RT meter sensitivity.
Measuring instrument

752 dummy or power meter (100W or more}
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3)

{Note) a

Adjusting procedures

(1) Connect the 755t dummy to the ANT terminal.

(2) Set the BAND to 14MHz, the VFO to

14.175MHz, the DRIVE knob to the 12 o'clock

position, and the FINAL variable candenser to
the 14MHz position (division).

3) Set the MODE switch to CW.

(4) Set the STAND BY switch to SEND, make [p dip
adjustment quickly, and adjust the DRIVE,
FINAL and LOAD knobs so that the power will
reach a2 maximum,

{5) Next, set the meter changeover switch to ALC
and adjust the L605 of the UC-1501] from
behind the chassis so that ALC will reach a
maximum. The core has two tuning positions.
Make the adjustment at the position shown

below.

L60b

_Caore Position

o

-

Printed circuit
board

(6) Tn this condition, return the STAND BY switch
to REC.

(7) Apprax. 1 minute thercatter. set the switch again

to SEND and adjust all the knobs so that the

power will reach a maximum.

Set the meter switch to ALC and reduce carrier

injection until the ALC deflection comes to the

oo

150mA position on the Ip scale.

(9) Retune cach section and check that the specified

value of ALC deflection is obtained.

(10} In this condition, adjust the deflection of the RF
meter (VR10) located in the rear of the chassis
to the 200mA position.

(11} Return the STAND BY switch to REC.

{12) Set the switch to SEND, adjust each knob, and
check that more than 80W 3.530MHz power is
available.

(13) Similarly, check that more than 80W 7.050MHz
and 21.2MHz powers are available.

(14) Similarly, check that more than 50W 28.3MHz,

28.8MHz and 29.4MHz powers are available.

[f the final stage is out of tuning. there is
danger of damage to the S2001. So be sure to
tunc the final stage completely and quickly.

3. t!4.]3MHz trap .

1)

2)

1)

2)

3)

b. When Ip more than 15mA is used for adjust-
ment, it is desirable to turn it on for one
minute and off for 20 seconds for example,

1

Purpose

To reduce spurious radiation near 14.13MHz,

Measuring instruments

750 dummy (power meter)

Synchroscope

Adjusting procedures

{1) Connect the 750 dummy ta the ANT terminal.

(2) Turn the ATT of the synchroscope to the
minimum position and connect the probe to the
ANT terminal. Set the SWEEP RANGE of the
synchroscope to approx. 2em/sec.

(3) Set the BAND switch and VFO to 14.13MHz and
adjust each knob so that a maximum power can
be obtained.

(4) Adjust the ATT of the synchroscope to obrain a
proper amplitude and adjust the VFO so that the
number of envelope ripples will be 4 to 5.

(5) Next. reduce the ripples to a minimum by
adjusting the trimmer {TC301) of the 14.13MHz
trap inserted in the cathode of the V302 6GHBA
of the UC.1204].

(6) Set the STAND BY switch to REC.

(Notej Limit the time ratio of trunsmission to recep-

tion to 3 : 1. {Transmission 3 : 1 Reception)

Neutralization adjustment

Purpose

To stabilize cperation by the RF neutralization of the

S2001.

Measuring instrurnents

750 dummy (power meter)

RF vacuum tube voltmeter

Adjusting procedures

(1) Connect the 750 dummy to the ANT terminal.

(2) Obtain maximum output at 21.225MHz [CW).

{3) Set the STAND BY switch to REC and cut oft
the plate screen voltage of the S2001.

(Note] When the circuit is cut off directly, care

must be taken to prevent electrical shock.

(4) Connect the RF vacuum tube voltmeter to the
ANT terminal, set the STAND BY switch to
SEND. and adjust the neutralizing variable con-
denser (VC; located in the final shield box so
that the RF vacuum tube voltmeter will give a
minimum deflection.

(5) Return the STAND BY switch to REC, remove
the RF vacuum tfube volumeter, and return the
plate screen circuit to the original state.

(6} Set the switch to SEND again and check that the

power is available as before.
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{7) Return the switch 1o REC.
(Note) 1. Pay special heed to electrical shock.
2. Turn off the final-stage tube at a ratio
of 3 : 1 against the transmission time.

BM and carrier position
1) Purpose

To adjust the carrier position by balancing the

balanced mixer.

2] Measuring instruments

AF generator

AF vacuum tube voltmeter

7552 dummy (power meter)

RF vacuum tube voltmeter

3) Adjusting procedures

(1) Connect the 755t dummy and RF vacuum tube
voltmeter ta the ANT terminal,

(2) Set the MODE switch to CW, adjust the frequen-
cy to 14.2MHz, and adjust each knob so that a
maximum power can be obrained.

{3) Next, set the MODE switch to LSB and adjust
the balancing VR (VR602) and trimmer {(TC601)
of the UC-1501] so that the RF vacuum tube
voltmeter will give a minimum indication.

(4) Set the RANGE of the RF vacuum tube volt-
meter to a position where a maximum voltage
can be obtained, supply 7mV 1,500Hz AF signal
to the microphone terminal, and adjust the
output to S0W by adjusting the MIC GAIN VR
(VR2).

(5) Next, change over the frequency of AF signal to
400Hz and 2.600Hz and make fine adjustment of
the trimmer TCOO05 located in the UC-1405]
(carrier unit) so that the output difference
between 400Hz and 2,600Hz will be reduced to
less than 5W.

(6) Set the MODE switch to USB and make fine
adjustment of the trimmer TC003 so that the
output diffrernce between AF signal 400Hz and
2.600Hz will be reduced to less than 5W as in
Irem (5).

. {7) Disconnect the AF generator from the MIC
terminal and rotate the MIC GAIN VIR fully
counter-clockwise.

(8) Set the MODE switch to LSB again and adjust
the trimmer of the balancing VR of the UC-
1501) so that RF vacuum tube valtmeter will
give a minimum indication. (The same proce-
dures as in [tem (3})

(9} Set the MODE switch to USB. [If the RF vacuum
tube voltmeter gives a larger indication, adjust
the vi and trimmer to points where the RF
vacuum tube voltmeter at USB and LSB give the
same minimum indication, and let the reading of
the RF vacuum tube voltmeter at the time be A.

3

(When the MODE switch is changed over from
LSE to USB, if the RF vacuum tube voltmeter
gives a lower indication, do not readjust the VR
and trimmer but let the reading at LSB be A.)

(10) Turn the ATT of the RF vacuum tube voltmeter
to the maximum position.

(11) Supply 7mV 1,500Hz AF signal to the MIC
terminal of the UC-1501] and check that more
than 80W power is available. Let the reading of
the RF vacuum tube voltmeter be B.

(12) Check that the difference between the RF
vacuum tube voltmeter readings A and B is more
than 40dB.

(Note) Limit the time ratio of transmission to re-
ception to 3 1.

MIC GAIN
1) Purpose
To set the MIC GAIN VR,
2) Measuring instruments
AF generator
AF vacuum tube voltmeter
3) Adjusting procedures

(1} Disconnect the connector from the VFO remote
terminal.

(2) Set the MODE switch to USB.

(3} Supply 7mV 1,500Hz AF signal to the MIC
terminal located in the UC-1501].

(4) Set the STAND BY switch to SEND and adjust
the MIC GAIN VR (VR2) located in the rear of
the chassis so that AF voltage 400mV will be
available at the BM terminal of the UC-1501].

(5) Return the STAND BY switch to REC and put
the connector in the VFQ remote terminal.

VOX operation
1) Purpose

To set the gain and time constant of the VOX circuit.
2) Measuring instruments

AF generator

AF vacuum tube voltmeter

Watch (stop watch or wrist watch with second hand)

3) Adjusting procedures

{1) Disconnect the connector from the VFO remate
terminal.

(2) Set the STAND BY switch to VOX and adjust
the VOX SENSE VR (VR603) of the UC-1501]
to a point just before the neon tube makes
discharge.

In this case, do not supply input signal to the
MIC terminal.

{3} Next, supply 7mV 1,500Hz AF signal to the MIC
terminal of the UC-15017 and increase the VOX
gain by the VOX GAIN VR (VR1) until the relay
starts operation.
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(4) If the relay starts operation, cut off the AF input
signal, and adjust the TIME CONST VR (VR5)
so that the relay will be reset in approx. 1 second
after that instant.

(5) Return the STAND BY switch to REC and put
the VFO connector in the original position,

8. SIDE TONE
1) Purpose
To set the output level of side tone and to check
semi-break-in operation.
2) Measuring instruments

752 dummy (power meter)

Key, AF vacuum tube voltmeter

Oscilloscope

3) Adjusting procedures

(1) Connect the dummy to the ANT terminal and
connect the AF vacuum tube voltmeter and
oscilloscope to the PHONES terminal.

(2) Set the STAND BY switch to SEND, set the
MODE switch to CW, and adjust each knob so
that a maximum power will be available at
14.2MHz.

{3) Check that when the key is inserted into the key
jack, RF output is reduced to zero.

(4) Check that when the key is pushed, the power is
available as before. Thereafter, adjust the side
tone VR (VR401) located in the UC-1304] so
that side tone AF output 50mW (0.63V/80) will
be available.

(5) Set the STAND BY switch to VOX and check
that when the key is pushed, the semi-break-in
keying can be done.

V. Instrument Specifications

DC vacuum tube voltmeter
* Input resistance
* Range

More than 1M
1.5V to 500 F.S.

AC vbltmeter
* Precision class AC voltmeter or Class 2.5 or higher
precision moving iron type voltmeter

RF vacuum tube voltmeter

* Input impedance More than 1M Less than 20pF

* Range 10mV to 300V F.S.
ATT usable
Sweep generator
* Center frequency 3.6MHz
* Frequency deviation Max. £500kHz or more
* Output voltage Approx. 0.1V
* Sweep speed 50Hz
* Marker Preferably obtainable at three

points, 8.3MHz, 8.6MHz and 8.9
MHz

Detector

Oscilloscope

Slow sweep generator
*x

Center frequency  3.395kHz
Frequency deviation Max. +5kHz
More than 0.1V

*
*
* Minimum 0.5 sec/cm

Output voltage
Sweep speed

Afterglow oscilloscope

* Has afterglow characteristic. More than 1 sec

* Both vertical and horizontal amplifiers are DC amplifi-

ers.
S$8G
* Fréquency 3.0 to 30MHz
* Curput 0dB/uV to 120dB/uV

No modulation and lictle frequency modulation com-
ponent

Frequency counter
* Minimum input voltage Less than 50mV

f max. More than 10MHz

AF vacuum tube voltmeter

100 to 10kHz
More than 1M
10mV to 30V FS

* Frequency
* Input resistance
* Range

AF generator
* Qutput impedance Less than 60002
Max. 1V
300 to 5kHz
Less than 0.5% (at 1,500Hz)

* Output voltage

* Frequency

* Distortion factor

750 dummy
* Frequency 3.5 to 30MHz
* Power More than 100W

* 500 dummay also usable

Synchroscope
e

30MHz
* One which permits easy synchronization.

F max.

* Maximum input RF voltage
. More than 100V
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PARTS DESCRIPTION LIST

PS510 .
MAIN CHASSIS (MASJ) SECTION Symbol No. Description PartNo. | e
PRINTED CIRCUIT
— P.V.C Insulated Wire (White, 0.5¢p) 1.1m W02-59
Constant Voltage Block  {UC1004J] _ P.V.C Insulated Wire (Black, 0.B¢) 0.3m W02-80
Rectification Block {UC1005} — P.V.C Insulated Wire (Rad, 2.8¢) 1.1m wi2-82
— R - P.V.C Insutated Wire (Yellow, 0.8¢) 0.7m | w0284
Symbal No. Descriptian Part No. marks - P.V.C Insulated Wire (White, 0.8¢) 0.6m | wW02-89
CAPACITORS - Tinned Wire 10.8¢) 0.2m wii3-0g
- Tinned Wira 11.29) 0.3m wpa-12
Cc1,2 Qil Impragnated Paper 0.014F  120% _ AC Cord w0301
€3, 4 Eler:trcjlytic Block flO;.lF x 2P x 2 3500wV - Cord 2m W12-120
s, 6 Ceramic D.01uF - Vinyl Tube (Black, Layflat Width 6.5m/m)
c1. 38 Electrolytic Black 100uF S00WY 0.2m wi7-17
[#4:] Electralytic Block 40uF x 4P 350WV _ Decorative Screw {@MH3 x 6-F.B) x 2
c10 Dil Impregnated Paper Q.01uF  +20% _ Screw 1@ 2.6 x 6-F) %2
RESISTORS - Serew {®P3 x B-F) x 10
R1 Fixed Carbon Compasition 100k f:;x - :::: :%::: g::: . f
" " - Screw (D PG x 20-F)
RZ, 3 Fixed Carbon Composition 470k$? 1:;;‘:{6 _ Flst Hoad Screw (83 % 6-F) 4
R4, & Insulated Carbon Film 1.5k 5% BW - ;l:: Head Screw ::]%,‘F]‘IO-F) : :
RB, 7 Insulated Carbon Film 7.2k 5% BW _ Nut ING-F)
MISCELLANEOUS - Flat Hesd Washer (W4-F) x12
- Case A01-MASJ - Washer (Special, W& x 13 x 1-F)
- Chassis AD3-MASJ x2
_ Pane AOSMALS - Spring Washer {SWE-P)
_ e oard Peva CONSTANT VOLTAGE (UC1004J) SECTION
- Patch ABO44 - Printed Circuit Board 523-277
- Address BS59-0001-00 V2o Tubs 6BMBI
— Eracket (far nean lamp) EQ3-16 R/201 Fixed Carbon Compesition  470ks:
— Lug x 2 EQ4-101 X10% 12w
- Lug %2 E04-202 R202 Fixed Carbon Composition 100k
— Squarg-shaped Concent ({Jack) £07-212C 0% 172w
- Square-shapad Concent {Jack]) E07-2128 R203 Fixed Carbon Compositian 1k
- Square-shaped Cancent {Plug} E0Q-212C 0% 1/2W
- Lag x4 G10-02 R204 Fixed Carbon Composition 33k
- Leg x 2 G10-08 HO% /2w
- Cord Bushing G10-11 R205 Fixed Carbon Composition 22k
- Accessory of Corrugatad Cardboard Case HOT-MASJA 0% 12w
- Accessory of Corrugated Cardbosrd Case HO1-MASJB €207, 202 | Ceramic 0.014F
- Polyethylene Caver HOZ-117 +1000% —0%
- Corrugated Cardooard Case HO4-MAB) C203 MP 0.5uF 120%
- Instruction Manual HOD5MASJ 204 Ceramic 400PF X10%
— Bag |for Accessory) HO08-043 - Neon Tube (NE-2)
- Instruction Bag HO8-07 - #old Socket (9P, MT Typel EG1-91B
- Inspection Carg H12-01 _ Terminal (for Printed Circuit Board} N4280
- ?:::3 erd :;?:reAm RECTIFICATION {UC1005J) SECTION
- Guide H41-46 — Printed Circuit Boerd 523-278
- AC Filter Choke L20-150 D101~4 Silicon Diode SEQ5c
- Daecorative Screw X 4 N11-41 D105~8 Silicon Diode SEO0S5b
- Thumb Screw NA006 D149 Silicon Diode SEQS5a
V.R Potentiometer 20k (B) R1O-111 R101~8 Fixed Carbon Composition 470k
- Fuse Holder 5156-03B 0% 1/2w
F Fuse (8A) S17-08 R109 Fixed Carbon Composition 2.2k
P.T. Power Transformer TO1-217A 0% 2w
- Filter Choke TO2-13 c101~-8 Ceramic LO1uF
- Speaker TO7-0004-06 +100% —0%
- P.V.C Insulated Wire (Bleck, 0.5¢} 0.7m W02-50 €109, 110 | Electrolytic Tubular J0uF  160WV
— P.V.C Insulated Wire (Yellow, 0.5¢) 1.6m WO02-64 Terminal [for Printed Circuit Board) N4085
- P.\.C Insulated Wire (Blue, 0.5¢} 0.6 W02-56




SCHEMATIC DIAGRAM & SPECIFICATION
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SPECIFICATION
O Power Unit The above figures are the values measured ar the connector section of
. the T5-510.
Primary side input: 117 volts, 50/60 Hz Tle g - " he val 4 wh .
Secondary side outpur: (When TS-510 is transmitring CW, and out- ! he figures in the parentheses are the values measured when receiving
. in CW mode.
put is G0 W)
O Power Consumption: I60W (Max.}
Terminal Voltage {V) - Current {mA) o a
o v 88¢ (970} 196 (14.3} oC O Speaker:
300 v 285 (295) 36.5 {10.0} DC THameter: 6142
20V 202 (212) 64 (56.0} De Impedance: 8
150V 150 %0 {107.0} De Frequency: 150 ~ 5,000 Hz
'y 91 1.1 (13.8) nC lowable maxi _— Lo
12,6 V 136 (14) 1.07A (1.09A) AC A‘ cHwva . 2 maximum tnput: R
126V 127 (13.1) 276 A [2.81A) AC Dimensions: 260 [w) x 180 (h} x 360 (d) mm
(excluding legs)
Weight: 15 kg
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SEALED CIRCUIT ASSEMBLIES-PHANTOM VIEWS
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