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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

damaged 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 QS0’s as long 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. Ifs excellent shape
factor makes sharp cutoff for both receive and
transmission with the TS-510 possible.

Equipped with a selectivity switch for both SS5B
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 performmince that even the largest in-
put signal can be received without distortion.
The AGC circuit also features signal strength
meter indication independent of RF 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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Equipped with a side-tone oscillator which
eliminates the necessity of adding an RF oscil-
lator for accurate CW reception.

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.

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

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

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.

AGC time constant can be switched between
SLOW and FAST.

The use of an external VFO (VF0O-5D) in con-
junction with the intermal VFO permits still
more elaborate operation highly regarded by old
hands.

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.

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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CIRGUIT

DESCRIPTION

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

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

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

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

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

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

CIRCUITRY COMMON TO BOTH
TRANSMITTER AND RECEIVER
SECTIONS

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

AF signals fed through the microphone terminals
pass through a low-pass filter to eliminate their un-
wanted high frequency components, supplied to the

10O 000 OO 00O 0 OO0 000 OO0 000000 OO 0 OO0 GO0 OO0 0O OV 0RLAR O

ALG Ay

Cathade

Balanced Mod.

=
=

CALDG Lire Q!
o TTTNCASEST T Sower Amp o py

Drrver An g ‘\ vigl

MIC Amp Fulower USH 3396.BkHZ Trans. T3t Mixer Tranz. 2od Mixer
L S8 3393 5kHz L ASI 3.80H,
CW 3304 3kHz vigw V2P va0z P P
or 3305 OkH? \‘SGHSA ¥ \EAWBA; 128Y 1A 14
-~ — -
Mic Gam 3 3.5MHz { VIg2 2
A | ) 4 2
XTAL Filter' 33%5.0kHz 14 - : i T
5508 Guemmon ;I -
IF Amp L
> NE&OI -5‘ L .EL /@\ J:l e, i
03 VIR ! vsn L e Za o
- O~y g ol 15 42 L
- - am——— eGaver
Aty A AL2 . Dll:}’li:’ \{ ’i- Dnuue d T Lo 4 q--5 AMHz | 8 205-- Heterodyne Xial QS 7. AMT.
Fer Ae arner L d L301 —— || & #s5MHz .
Buffer ‘ : 8.6MEz Trap P
Amp 1
aany . 3?:?:5# | Qr0a Ty Marer
c373 RN c373 Amp
330943 oune nse vina Y203 V204
B
?\de Anti Trp\’ 6CE6 | . 6CBE6 6BZ6
cne
@oaz ~~8r, ! 3.5Mkz 26kHz
0se /N;QZ'E# cinl 2 ‘L’ae Aev. Zid Mixed Roe. st Mixer -,-' - Ml
kH:z 14 » FFE A
T I L3oo IF Amp 4l -
| n .
Sp VABIP S VAT 0 - V304 Remale VFO -
%-@‘ \ BMi : BAG g emale xa
B -- 3305kHz| e
oPT AF Ama Are Amp Ring Det !
. | T ‘
AF Gan O 100k-r
(AGE Lime: o T
{26kHz Marker:
Band Hzterudyre Xtal
3 BMHz 12, 395M-|7
RF Gamn 7 - 15,895
AGE Amp | I 22,805
2 - 29.595
28 - 35.805
28458 - 37.395
21 - 37948

Fig. 1

Block Diagram

|IIIHI|||IIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIEIIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIHIIIIIIIiIIIIIiIIIIIIIIIllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIlIIIIIIII!IIIIIIIIIIII!II[IIIIlIIIIII!IIIIIl_II{IIHIIIlIIIIIII[II_IIIIIIIIIIIIIIItIIIII!IIIII1IIIIIIlI[IIIIIIIIIIIII]lIIIIIII

3

Downloaded by[]
Amateur Radio Directory[
O
www.hamdirectory.info



Standard
Downloaded by
Amateur Radio Directory

www.hamdirectory.info


6GHSBA (V601P), which amplifies the AF signals, Table 1 Code numbers of units used in the TS-510

and then fed through microphone gain potentiometer

VR to the other section of the 6GH8A (V601T). . .

ThiS triode S&CtiOl’l iS a Cathode fOllOWer Which con- Name of unit and block Unit No. C&- Rcodﬁ Nﬂ.

verts the impedance of the AF signals before feeding -

them to the balanced modulater when the mode switch Drive plate uc1ics 950~9%

is set to eithfzr USEB or LSB. In th_e CW mode, a Coil Drive grid ucii09al 900~ 949

DC voltage is produced across carrier level adjust

potentiometer VR (VR601). Pack X'Tal tuner uctingl 850899
The input S}'grgals are then. fed to _the balanced Crystals UCII 800—~840

modulator consisting of four diodes, which modulates

the carrier with the AF signals (USB 3396.5 kHz; RF block ucria 200293

to generate DSB signals across the secondary ‘

terminals of L&05. Diode switch Unit uc1209J 500~-549
The carrier is passed through the switching circuit AF block UC1304) 400~499

(6GHS8A, V603T) and fed to the balanced modulator ‘

only during transmission. The 6GHB8A also serves Final block UGH404) 100~ 199

as a buffer. Carrier unit UG14054 001 ~099

2. CARRIER OSCILLATOR (UC1405J) BM block UcIsols | 600~6%9

Marker Unit LUC15024 700—~799

In general, SSB transceivers use the carrier oscil- _

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

employs the same technique. Therefore, the transmit Main Unit and others — 1~ 99

carrier frequency and BFO frequency must be separat-
ed by the beat frequency when CW signals are
received. In addition, it is also desirable to set the
BFO frequency close to but out of the filter band-
width, so that it can produce a single beat tone.
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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 operaticn, 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 6BA6
(V602) and fed toc 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 diede switch is provided to switch these
two 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 diode 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.

5. 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 lst mixer from the primary
winding of L303 during transmission, or to the re-
ceiver IF amplifier from the secondary winding of
L3303 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 signal
(5100 ~ 4900 kHz) at the cathode of 6GH8A (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 (8.895 — 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 cirecuit.

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 (UC01100)

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
oscillator circuit used is a Clapp, followed by a one-
stage voltage amplifier and two-stage buffer, which
guarantees high stability under load flunctuations.

The VFO is completely sealed and all necessary
adjustments are already made. Therefore, it is
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 6AWSA
{V201P), mixed with the output of the heterodyne
crystal oscillator injected at the grid, and converted
into an S8B 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 3.5 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 (UCL112)),
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 1st 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 transmit 2nd mixer is fed to the
12ZBY7A (V202) and class A amplified to drive the
final tubes (S2001 x 2).

The plate tuning circuit of this stage (UC1103d;
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 also 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 comnected 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 S2001 (V101 and V102) which
linearly amplifies it and then feeds it to the = match-
ing circuit and antenna.

The power amplifier consists of two 82001 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 OO OO 0 AR 0100000001000 0G0 0 OG0 A0 000 091000 TR DSOS
EGHBA VaozT
Veo! 6GHIA VEO3P o 3
o.005 Sf 6 ,0.01
MiC ; ow mm Nego? rlg
V20iP vaoz Lsge £2+@ I. T 310
SAWBA | ZRYTA ? g ‘;gg L E2T S 100K
St = [
Q 3 }usa =¥ TE J:(“,éh'?_,r;.lm; -
!% I _- . LX 5 = :
- = o £ : 2 8 :_L_E S{LS $%> [1?, o% ™ E , =<
& gz ;j-ff Relay RL1-1 @ i Toi_i I«— LT : 2% -5 T
o [nalir S oo ’ o o - A J\- 1 ]
: L1 VOX GAIN 4180V G :
T | T8 tine TIME .-
- | D201 CONST -z
. m, . » Mg RL -2 =
g‘% 1 —9ov V403 VDX Tt 1z
o L Dzoz q ¥ £l =S
Key line ! o = =
— -jw* - @ Lo a%g »-szﬁ - gk
LsB ¥ i REC " b prT EJ'
g a— 25K
USBY eOW e 3 FF:;—T: , i by
Sf—8 i TL m s o
- ™ SEND T VD
Mode switch ANTI TRIP s0-1]
Lever lock L300y

Fig.7  Block hias keying circuit

Fig. 8 VOX, anti-trip and relay amplifier

OO 0 000 OO 0000 OO E D000 O 0 000000000 0 OO SO O R 0 0 O AL AR RO

7



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 28C856 (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 ANTITRIP CIR-
CUIT (UC1501J)

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

Table 2 Relay Contact Allotment

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

B Break contact, M- Make contact

signal and lights the neon tube (NE601). This cir-
cuit amplifies the side tone output instead of the
microphone amplifier output 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 is about to discharge.
The discharge time constant can be changed with the
TIME. CONST. VR.

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

13. RELAY AMPLIFIER (UC12047)

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

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

14. SIDE TONE OSCILLATOR (UC1204J)

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

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

B RECIVER SECTION

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

The signal fed through the antenna terminal passes
through the antenna tuning circuit (UJC1108J) and
enters the 6BZ6 (V204) RF amplifier. The signals
amplified by this RF amplifier pass through the RF
tuning circuit (UC1109J);, and are fed to the
6CB6 (V203) receive 1st mixer built to be mixed
with the output of the heterodyne crystal and con-
verted into the 1st IF frequency (8895 ~ 8295 kHz).

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 3395.0 kHz 2nd IF
frequency, the signals pass through L308, the diode
switeh, 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 BAB6 (V304) receive 1F amplifier
by the secondary winding of L1303, 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 (UC1204J)

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

Sf-1 Switching of crystal (Q002)
JEERE OO B MR AR YOO DT OO0 OUAT DB O NRTRURNOEOO O NN RSRERRAER 0 BELGE OB RO O Sf-2 Switching of Q002 Contral biases
vao! S5f-a Switching of Q001 Control biases
EBA6 o 150K Si-4 Switching of crystal Q0O
W 3 « 180V Sf-5 Switching of ALC time Constant
”ﬁ et % 24 Sf-6 | Switching of VOX
2 Relay _500uA |5 Meter Zero Adj g;” gritchi"g ?f E‘MKmp“t ¢ oo
E RL2— 27— @ t—o— RRE';"_I Sf_: unting of the Key and side-tone
E@: : $f-10 Diode Switch
AGC S
ard ALC N Sm—1
(b) AGC/CAL Switch

P
™
D301
ALC

P
. | My
Sm—2 P
Meter switch RF
-

Fig. 9 Meter circuit

OGO OO0 0000 OO0 D 0O 0RO 80RO ST OO0 0RO O RO R

9.

To 800V line

To AF Rect cireuit Sc-2
To 52001 cathode

constant eircuit 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 is 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 L309, the IF signal is fed to
the Ring detector consisting of four diodes which
mixes the IF signal with the ouiput 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
80 (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 23C373.
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 20 kHz square waves.

Table 3 Rotary Switch wiring
(a) MODE Switch

Sc-1 Relay of OFF with VFO and CAL
AGC Speed Switching between
SLOW and FAST

Sc-3 Beat detector circuit ON

Sc-4 Intermal VFQ and Marker Power Switch

S¢-5 Remote VFO power Switch




Although the oscillation frequency of the multivibrator
can be changed by means of VR701, 25 kHz is
obtained with the potentiometer position at approxi-
mately the center.

8. SPURIOUS BEAT DURING RECEPTION

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

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

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

B OTHER CIRCUITS

1. HEATER CIRCUIT

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

2. METER CIRCUIT

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

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

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

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

10



BUNTRULS
AND

TH?EIR 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 swiich to the speed at which the received
signals are most stable,

CAL is the calibration circuit, 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-
ing.

VFO is the calibrating circuit used to calibrate the
internal VFO and remote VFO (VFO-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. TIts 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 rolation. 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 reception.

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 uging the main dial.



(11) RF GAIN RIT PULL OFF

This eomtrols hoth receive senaitivity and swilch
ing of RI'T between ON and OFF.

The RF puin is normally st to the extreme clock-
wise position  (sensitivity maximum . However, il
may be turmed back to the left when the ineoming
signal is too strong. When this potentiometer s
turned ta the left the deflection of the Somusder
pointer increases from the zero poinl at which the
pointer indicates in the absence of signals  This in-
dicates that the receiver sensilivity decreases for
gignals with “lrengthe below the point at which thi
meler pointer is set by the RF GAIN knob,

{(12) BAND

Thiz is the band switch. 1t divides the amatear
channel from 2.5 MHz — 297 MHz inlo seven bands

(13) LEVER LOCK SWITCH

This is the standby switch, When st o neutral
REC), it switches the lransoeiver to rececive: when
sl e (SENT . it switches Lhe sl (o transmission.

When shiflesd up. it establishes the circuil for VOX
contml

When operating the TS510 by T (push to talk,
st the switch to RELC,

(14) METER

Ihi= multimeter serves as an S-meter when the
transoeiver is at reception regardless of the position
of the METER swilch m (1)

For transmission, an the other hand, the meler
|'“‘~|'.']|‘.'y'5 ][1 RF, H"-r or .'\[J_', L arcordance with
the =sotting of the mwler awitch,

(15) DIAL GAUGE

The trapeparent plate has three lines on it The
contral red line is for CW. the Jeft side black line for
LEB, and the right side black one for USE.

Mhose three lines. USH, COW, and LSB, are aligned
al 106 kHz intervals. For more accurate reading of
frequencies, use the main dial mentioned in (6.

(16) AUXILIARY DIAL

This dial is turmed by turning the main dial 1G]
.|rlli clise —xu‘v.

It is scaled at 26 kHz intervals and b= used to read
frequencies in lorger than 25 kHz units while the
main digl serves to show [requencies in finer unls
Black gradustions are O, 50, and 100 kHz  Hed
praduations are 25 and 70 kH=z

It e e L R R R R R R R R R RN R R L LR LA L Ll SRARNRERERERE R R R AR RRRRRRARRRR AR

TRID
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REAR PANEL (PHOTO 2)

(1y RIAS

This controls the hias of the tronsmitter's final
power amplifier, Adjust it for a plate current of
B mA under no signal condilions i e USHE o

LEE transmission mode,
(2)y KEY

This jack accepts a keying plug for CW operation.
A plug is provided s an accessory

(3) ANT

Antenna connections should be made here. Be sure
o connecl an antenna or dwmmy Josd before the
transceiver is wsed. Impedance is 50 - TD1L

(1) RF METER
Thiz controls HF meler swing level.  Adjost it =0
that the meter does not swing off the scale even at

peak HF power with the METER knob on the Tronld
panel =4 o transmission.

(5) ANT SW (COM-REC)

This switches the antennan so that it can be used
for both trarsemigsion and eceplion, or for bath,  Set

the switch to OOM for dunl use and =el it o REC
to use the anlenns exclusively for transmission.  In
this case, the rececive antenna should be connected
to the REC ANT terminal to be exploined bedow,

This switch is wseful when a preselector is used in
conjunction with the TS510, since the Lransnitten
and receiver sections can be oomnected through in
dependent termingks.

(6) REC ANT

Thia terminal s used exclusively for reception. In
normal operation, ANT terminal (3 serves for both
reception and transmission and this anlenna is there-
fore not required,

(v YFO OUT

This conneclor is provided for the connection of an
extornnl VRO,  All connections pecssaary o opernte
an externanl VEO, such as for the control circuit, power
supply, and output of the VFO ecan be made through
this connection.  The conpection cable &= equipped
on the external VFO nnd this connector s shunted by
n shunt plog

(%) GND

This s the grounding terminal, It is recommended
that a1 good ground be conpected here o prevent
TVI and BCT, as well oz for safety's sske,

L] eo_o
228%5%0%0%:%0%"°
S _ 8 _S_0_0_"_0_»
- ..............z

Sgiam o0 BBt aze
- ..o.t...

%+ %e*»

._8_9
- ......l

Phote 2

Rear Fanel

L LR R I R R R R TR P e e I P RN R R P RN R R R L R R R R R L R R R R
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(9) HEMOTE (2) ANTI-TRIP

This terminal ig provided for conpection of such This is for anti-trip adjustment. 1t should be set
auxiliary ns o linear amplifer w0 that speaker response during VOX oge ration in
the receiving mode will nol accidentally trip the lay

(10} POWER SUPPLY to the transmission meode,

Ihis ks the power supply eonnection jock. 11 has a
stopper which prevents the removal of the power cond
during usc. I'hiz controls the Lime constant of the VOX relay

Turn it clockwise to increase the time constand

(41 TIME CONSTANT

(11) S METER
This enables zemn adiustment of the Smeter. T

should be adjusted to 0" under no receiver signsl
vonditions,

12y MIC GAIN
Thiz & adpested to control microphone  outpul.

Keoeping this control at a the point that just provides
sufflicient modulation will peevent averdriving.

UPPER CHASSIS CONTROLS
(PHOTO 3)

(1Y VOX GAIN

This adjusts VOX sensitivity.  In noisy surround
ings it shouki be kegd low

L L R AR DR R R RN R N NNRNRLRNRNRIIRURIRRY SRIEIR NI R Rt TR TR PR R R R R LA LL

Photo 3 T5310 Upper Chassis Contruls
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OPERATING

INSTRUCTIONS

1. ACCESSORIES

The following accessories are supplied with  (his
trnsceiver,
Flessse chock 1o see that all are providesd

M type receptacle (for antennn connection | 1
4-pin metal plug 1 for mbcrophone )
Receiver plug

i for headphone and transmitting key 2
fS-pin plug (already plugged in 1
US plug 1
Hyzex logs 2
Teat rod 1

2, INSTALLATION LOCATION

Avoid high humidily locations when selecting the
installation loeation. Choose a dry loeation which is
frese from direct sunlight. Maintain ample space at
the back und sides of the transceiver.  Also avoid
placing ohjects on top of the transeeiver,

3. POWER SUPPLY

This transceiver is not eqguipped with a built.in
power supply and one must therefore be procured
separately.

The Model PSS510 power supply is available for
use with the TS-510. The source voltage rating 1=
230, 250V AC,

The PPS-510 contains a 168 cm speaker provided wilh
an acoessory power oord, which is connected to the
TS-510 o operate the power supply unit,  Conmec-
tions are shown in Fig. 10, The cord & 2 meters
lomg

4. ANTENNA

The guality of the antenna greatly affects the per-
formance of the transceiver,  The use of a good
antenna high in the air with gwrp directivity  and
rigid construction is recommended. It must also be
noted  that mismatching nt high power will cause
TVIE and BCL Therefore, perfect matehing to the
antenna is necessary.

The impedance of the antenna terminals of the
TSASH10 ia 50 — TH 0 Thas, a 760 coaxial cable
from a doublet antenna can be directly connected 1o
the terminals, while other Types of antennaz must be
properly malched with a coupler.  {Hefer to Fig. 11

15

The TVI filter is avallable to help prevent such
interference if any,

5. MICROPHONE

Since sound guality is considerably  affected by
micraphone charaeteristics, a good micraphone should
be used.

A SOKo dynamic mucropbone o crystal micro
phone, equipped with o switch, = recommended,
Fig 12 shows twoe types of switching armangements
ordinarily offered in microphones. Type (B1 switeh
ing i3 suitable for PTT operatson sinee, n Lhis con-
figuration. the switching circuit is independent of
the microphone circuit, while in type (A the micro-
phone circuit is simply shorted.

The microphone cable should be connected  as
shown in Fig. 13. The cable is provided as an
AOCRESOTY.

6. PREPARATIONS PRIOR TO OPERATION

{11 Positloning the knohs

Connect the power supply, anfenna (or a dummy
load 1, and microphone, and set the knobs as follows
Do net atterngt to adjust other controls until test
operation is aver, since they are already adjusted.

Apoassory core provaded lor the PS-510
,-,r—..-. <-r: ARtawa

AL 73025
50 - 60 He

E:
Micrapbore m_"-ir; .

Fig. 10 T5-510 cornections
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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)
DIAIL — 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 sawitch from REC to SEND and confirm
that Ip is 60 mA.

100 00T 00 0000000000000 00000 OO0 O OO 016006000 T000R0E SR 0RO SR O O

Al2 ‘ Micrephone
unit

Goaxial

cable, impedance I

of 7680, and any |!

leng th :

A =wave length ||
I
1

DE_3

E % S\:v-;ch 50K D@

Matching
transformer

(A) Unsuitable for PTT

é 50K
Mir;trophona Matching
un
transfunmré Switch
(B) Suitable for PTT

Fig. 12 Microphone with a switch

(A} Doublet antenna

o

430P < 2

i
Lz -

(B} Antenna coupler
BAND L1 L2

3. SMHz 162 3
TMHz 14x2 4
14MHz 5x2 3
2IMHz 3x2 2
28MHz 2x2 2

Coll diameter 40¢

Fig. 11 Antenna coupler

As seen from
the connecting cord

— (\\"wmnw«\ an

Microphone

Fig. 13 Microphone cord connections
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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 iz 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 (285001} 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 cool 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 200 mA 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 “O7”, the transmitting and
receiving irequencies 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 irans-
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
transmitling 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.

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

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 (UC1304d)}.

MMMWWWWWWWMMMMMWWWWMWWWWMMMWWWMWWMmMMMMMWWMMMWMMMMMWWWMMWMMMWWWMMWMWWWWMMMMMWWWWMMMWMI

Red line
s

—

Turn the Main Dial
and set ‘0" to USB position

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

L
i

Red line

Turn the Main Dial
and set *‘0'" to LSB position

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 voltage may sometimes cause
sluggish relay action. In such a case, modify the
supply voltage to 230V or 250V.

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

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

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

(4) Main Dial Calibration

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

{a) When the MODE switch is set to USB

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

(b) When the MODE switch is set to LSB

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

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

FOOK

10K

Fig. 16 Marker Crystall Oscillator

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

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

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

(5) Marker Crystal and Adjustments

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

Type: HC-13/U

Frequency: 100 kHz
Frequency tolerance:
Specified oscillation circuit:

+0.003;
See Fig. 16.

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

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

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

(6) Remote VFO

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

Its major circuitry is identical to the internal VFO
in the TS510. The remote VFO enhances the
versatility of the TS-510 when used in conjunction
with the built-in VFO.
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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 VFQO’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 VFQ’s approach each other.
~ This beat is a double beat produced by the two

VFO’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

19

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 60 mA (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 6 dB 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.

I SO A AR AR L
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ACCESSORIES

CIREUIT

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 unit). 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 XL and XCR are shunted with a 0.8 mm
tinned jumper wire. Cut this jumper wire with a cut-
ter.
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(3) Installing Diodes (IN60 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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Cut’ the {'umper

Uci404J

‘L fewires with cutlers
o
2 * .
8 Insert the four .
- diodes, included
g cxl :1}!!1@11 C.”:*\;\i'iltharI
it mto e NOoles
'J el marked % I :” 5;’
; G T
; s | R\s ] A0S
Cut the jumper wires with outters . — . '
5PN/ 100
SXI X
g S0 . 100K
i g5l 5al ; 1.4.6 1.4.6
x:—‘t%r——»—oﬂc:{“o" o LxFo * * 1 ] . —00V
; IN6O 11w | INgO ) ‘
' Fo= | - 7/ ‘\‘
P - :m'j’ T | ! OFF\
] =) 3 2 =) ' ! 1EXT
g 200 d ' L]

XEI ~1°lz88cfiieae gle ¢ XEO [ oN T swi
: % J_g o ;: M- —ld S’FE : ‘\ Fs w]tCh
s 0 T =
22 T8ler Besale L2f7] 7 T
2 ™ oI Hyeog® I3 0
EBERE S i nR L et 520012
: 572 yEe e ! |
! -

L | Temertls JbedeT |
! o IN6OZLls ols |NeDE . 1
D glc__8ls ¢ A -
DSt cxl Ds2 +210V

Fig. 19 Installing the diodes Fig. 20 Example use of the EXT switch

O OO0 000 00000 O O 000000 D00 000000000 OB OO O A OO O

21



ALIGNMENT
AND

MAINTENANCE

Be Careful of High Voltages !

Some of the TS-510 circuits have extremely

high voltages.
to avoid accidents.

(

{ Vacuum tubes)

Adequate precaution is required

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 MQ 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 Voltage at Individual Electrodes

(Transistors)

he. [ 2 3 4 5 6 7 8 9 | P E c| B
VIOl |1 1.05 6.3 200 | Same -50 | Same (12.6) 830 Q101 |T| —50 | —4 |50
52001 (R 0.05 ' 210 as ] -65 asl | 950 25C856/R | —65 | ,0 |—65
vioz |1 1.05 Co 200 | same —50 | Same (63) 830 Qoo! [T 0| 18 ]-9
$ 2001 |R 0.05 210 as 1 —65 asl ' 950 €373 |R 3| s ] 32 ]|=
v2o! |1 a -3 120 nze | 63 46 0 150 285 @ooz|T| 29 | 18 |+32 |[&®
EAWSA | R o -9 120 0 ~28 | 150 300 €373 |R 0| 18 |-28
v2oz T 3 0 0 26 e | 6.3 290 150 0 Q301 |1 oas | 18 | L
12BY7A |R 0 - 29 0 ' 300 150 0 c37a |r| )
v203 [T |27 a 150 150 0 Q302 |71
(6.3) | (12.6) —-27 |-0a2|-28
\’ 6CB6 | R 0 1.7 145 65 0 €373 |R
\ v204 | T 0 150 290 150 0 Q401 |1
6826 | R 0 1.1 ‘0 6.3 300 80 0 €373 |R 03511051 05
v3Ql T [ -31 0 63) | 1z.6 140 140 0.8 Q701 (T 025 | 18 | ass ]
6BAG | R 0 0 130 130 1.8 ca7z3 (R| '
vao2 |1 | 15 0 0 e | s 150 25 0.8 0 azoz[T| © |
6GHSA |R 1230 ~28 150 ' 150 - 19 7 0 ¢373 |R Lo ;
V303 | T |-55 -27 150 150 0 Q703 |1 [
5C86 | R ) 2 o310 150 85 o c373 |R A A
vaoa |71 0 0 150 150 230 Q704 |1
(o) (6.3) 0 {40 i~L5
58A6 | R o 0 130 130 1.3 £373 |R
vaol |1 | s0 14.0 0 63 | (o) | 2% 200 0 150 N _
69M8 | R o 14,0 0 ’ 220 207 1.3 30 b % (AL MODE switeh - CW
veor 17 1150 . = o Py " * (B) © AGC/CAL switch - 25kHz
scHsa |m | 150 0 13 (0) (6.3) 47 05 28 10 T : At maximum transmit pewer
veoz | T ~3 a 26 3 150 140 6 ( R] In -ﬂ‘le abserce of receive signals
EBAG R o . . - 150 150 30 17 Indicates AT voltages
V603 [T | 150 0 45 60 1.3 35 a
6GHBA [R | 150 0 45 63 o) 80 1.3 0 —29
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Such units sz the VFO, crystal filter, BP'F, elc.,
require elaborate knowledge and technique to ad st
and malfunction resulting from careless adjustmenls
will not be taken care of by the manufacturer,

1. RECEIVER SECTION
(1) Carrier oscillator (UC1405J) Refer to Fig. 21.

Adjustments of this unit are those of the ascillation
HEO) and frequency. Slowly turn the slug of the
vacillation  transformes YN
eecillation will stop a= it i= turned. This is known
from that the internal operating noise digsappears,
Back up about ane half of a turn o the point where
ascillation starts, Carry out this adjustment at LSRB

h I‘Lwlm'_ 'I'l'r!'

Oscillation frequency adjustmenl i= mede with the
trimaner  (TOO02, 003, and 004) inserted in series
with the crystnl. For accurate adjustment, a fre-
quemcy  oounter b= required.  However,  adjustment
miay be macle with a stable signal generator or marker
ascillator and by once ssdling the g-meter to o
delleclion of 59 and then turning the dial back to a
meter indieation of 82, at which point the triguner
ITOME and 0 should be adiusted L oblain o
eero bent

Ihe 33985 kHz and 3396 56 kHe crvslals can also e
adjusted by the above method when the W filter
5 usd Recedve a 33943 kHz signal with a maxi-
mum deflection of the s-meter, ad sdjust TOKT 20
thot the beat = 700 — S0 Hz. For 33950 kHae
ull_lll-,l TR i the CW mode =0 that driving power
is maxirnum. The above adjustmenta will be peope
if the trimmers are oll holf meshed.

(2) IF stage (UC1204)) Reler to Fig. 22,

This unit has four large IFT's amd four semall
IFT's Two 1IFT's (L3011 and L3008 faor the crystal
filter small IFTs (L3, L30G, L306, and L3071 need
not be adjusted

Heceqve o slable spnal and adpesd the coves
LA and L3O slowly with the acoessory hex screw
driver =0 that the s-meter reads maximum deflection.
LG = o dual tuned Evpwe amd = :u'};l:--'rl' at the top
amd battoan of the chassis,

i3) Heterodyne cryvstal oscillator (UC11100) Reler
to Fig, 23,

Adiust the core of the cryetal cecillator nearest th
panel in the coil pack.

Use e hex serewdriver to tum the core, Set the
werewedriver  perpendiwculer o avold  damaging  the
e '.khil'll ilrl":ik:- |:l$f|‘,'

Fg. 21  Carrier Unit

Fig. 22 |F Blotk

LN L LR RS RN R RN RRRRER RN RN RN RN R RN R RN RN R R Rl L L LRI LR LRl L))
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The cecillaion will stop as the core 8 turmed clock- The coils of this stage are conpected in ssries and

wise  Stoppage is known from dissppearance of the parallel.  Sel the [frequencies o within 25 kHzx
interrnl noise,  Back up the core about one hall ol Otherwise, all bands cannot be tuned,

a rodation o the point where cecillation starts, Ol The cores are Tragils Do nol apply  excessively
lation will be unstable if the core 15 sl o a point close faorce, and set the tool perpendicularly on the core
ta o eritical point of cacillation. fo avedd |ID‘.!k:l;.'{‘

Conduct the same adjustment loe all Lhe fxands.
In the 28 MHz hand, adjust only the 28 MHz hand
The 2805 MHz and 291 MHz hands need not be
wdjusled.

{3y 846 MHz Trap

This coil 8 laid on ils side between the cotl pack
and the final power tubes

Connect & strong =gl Cprester than 100 dB Vo
with a freqquency of 5.6 MHz to the antenna terminals,
receive it at about 143 MHz to produce a beat with
it and adiust Lhe core so Lhal the beal s minimized.

The coil pack cover need not be removed during
this adjustment

(4) Drive (RF) tuning cireuit (UCLIBET  and
111H)) Heler (o Fig, 23,

e deive erid Sumine s e Tonsted B 2. TRANSMITTER SECTION
drive gred tuning core s located In the center
ufl the il pack. The drive plate tuning core is on
the final power tube shde. Reoeceive a stable signnl 1 o (1) Carrier balance and carrier level (UCL5010)
n marker, signal penerator. etc ) at the conter af the Refer ta Fig, 24,
bands (375 MHz, 7.15 MHz, 141756 MHz 21225
MHz, and 288 MHz), and set the drive variable Connect a dummy bead to the antennn tenminal
‘ capacitor lo the 12 o'clock position. Switeh the band lurn the knob with the transceiver set to the 14 MHz
switch te 3.5, 28, 21, 14, and then 0 7 MHz while band, and tune the individual stages. This adjust-
observing the s-oeter.  Adjust the core of the drivw ment shouwld be carvied oot guickly  and  compleded
plate and drive grid coils before the plate of the S2001 tubes are beates] red

LR R Rl L R R R R R R R SR R R R Rt R IR R R R RN R R R AR R L R R R R ] AR Rl

¥ L cel L o - LW

14012 My A SN2 cHA - FAS S F a ;
y |

l LT L L X e N
15 HES 2 8 20200 6800 A7 38 170 ye
Wit I [ bty U W -
Fip. 23 Cnil Pack Fig. 24 BM BEiock
BB R NN RN R IR RN I JR11L ! RPN R R R NI RR R nrar IR i nteanantneEeaEna fanamnmm
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Now adjust the carrier level adjust VR (VR601)
on the BM block so that the ALC voltage 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 carrier, 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 S2001 tubes, and measure the output at the
antenna terminal with a high sensitivity voltmeter.
Adjust the neutralizing capacitor (TCl, 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 obserséd 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.

25

(5) Neutralization of the final stage

Abnormal oscillation occurs at the final tubes, Ip
current of greater than 60 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.

Boitom 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 connected to the chassis.

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

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

{(2) Vacuum iubes 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 +107%. 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 !

LD O A A TSRO R RO SO O O AR

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, ete.

S0 DA O AR OO OO S TR TR LR RAR TR

BE CAREFUL OF
THE HIGH VOLTAGES !
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SPECIFICATIONS

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

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

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

ANTENNA INPUT IMPEDANCE: S50~175¢0

CARRIER SUPPRESSION: Less than - 40dB

SIDEBAND SUPPRESSION: Less than —40dB

MICROPHONE IMPEDANCE: 50 K (high impedance}

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

RADIATION OF UNWANTED COMPONENTS: Less than —50dB

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

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

IMAGE RATIO: More than 50dB

IF INTERFERENCE: More than 50dB

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

SELECTIVITY: Y SSB:

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

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

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

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

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

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

WEIGHT: 95kg (209 lbs)
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