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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 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. Its 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 performvance 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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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 between
SLOW and FAST.

16. The use of an external VFO (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 ~
20.7 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 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 (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

0000000000 0000100000 0 01000000910 19900 0000000000000 A0 D 0020501 9000 OO 0 O RO

ALC Ay
ALC Line (*R0}]
e SIS T G Amy g
Cathede g ansed pod Amp }
MIC Ame Fuilower g USH 3396.5kHz Trans. 181 Mixer Trana 2nd Mixer Oiwer Aun y f VIl
- - LS9 3393 SkHz | ASI0L 2.8MH,
MioD—{ V8P 5 sl CW  3304.3kHz V302 v20te V202 7 -
SHIAAT NG : or 3395.0kH7 \SSHBA \BAWEA ¢ 178Y 7A 1
Mic Qain =T * 3=~ 5Mr2 wie?
o 7 % S8 23
VOX Gain XTAL Fiter 3305 0kHz

e

1 .,d. ME&01 -& Hii
53 80394
Hﬂl};_® GHIA!
i i ALZ

Reloy Amp Carngr o M o lwd

533 Cummon

,2. 4.9 -5.5MHz | . -+
H .] T L30d Beuer
Butler
Anp H
H

Recena:
Hetercdyac Xtal QSC ANT
—r | b msMH

i 25kHz xn
! Marker
Amp

vind V203 V204

M3 camer 15¢
Sule | anti Trp kHz

6CBE B 682
| 25 2 Q703
' . a8Mez | CIrs J 25k-z
R 2 e | Ree. 151 Mizer 2 = s

Tere - — EF
nso mea# '8 (,{b
—— kHz
L309 IF Amp
9 vmlP . 'vwn' V3
SBMB = Ma ]
3305KHz

oPT “aF n.m SroAmp Ay D¢t

AF Gun

Xl
05¢

E 100Kk

1
|
14 o : RF Ap Q702
2 | c47
E
|
Remaie VFO |
1
1
|
1
1
|
|

AF Gam

AQC Amp

{AGC Line®
laﬁkﬂz Marker)
Band Heterudyne Xtal
3.5MHz 12, SDQNH‘
7 > 15,895
14 L 22805 -
2 i 29895 -
28 ” 36.895
88 -~ 37395 -
21 - 37.998

Fig. 1 Block Diagram

1090 00001 S P 00010000000 10 0100 0 OGS40 000000 OG0 00 00000 ORI

3



6GHBA (V601P), which amplifies the AF signals,
and then fed through microphone gain potentiometer
VR to the other section of the 6GHSA (V601T).
This triode section is a cathode follower which con-
verts the impedance of the AF signals before feeding
them to the balanced modulater when the mode switch
is set to either UUSB or LSB. In the CW mode, a
DC wvoltage is produced across carrier level adjust
‘potentiometer VR (VR601).

The input signals are then fed to the balanced
modulator consisting of four diodes, which modulates
the carrier with the AF signale (USB 3396.5 kHz;
LSB 33935 kHz; CW 33943 kHz or 3395.0 kHz)
to  generate DSB signals across the secondary
terminals of L605.

The carrier is passed through the switching circuit
(BGHB8A, V803T) and fed to the balanced modulator
only during transmission., The 6GHS8A also serves
as a buffer.

2. CARRIER OSCILLATOR (UC1405J)

In general, SSB transceivers use the carrier oscil-
lator as a BFO for reception (Fig. 2). The TS-510
employs the same technique. Therefore, the transmit
carrier frequency and BFO frequency must be separat-
ed by the beat frequemcy 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.

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

Name of unit and block Unit No. C& RcedaNo
Drive plate uci1108J 95099
Coll Drive grid UC1109/ 900~ 949
Pack X'Tal tuner uciiiold 850~-899
Crystals uctig 800~849
RF block uciiizl 200~-299
IF block uci1204) 300~393
Diode switch Unit uci1209J 500~ 549
AF block uc1304) 400~499
Final block UG 4044 100~199
Carrier unit uC14051 001 ~098
BM block uci1s0ll 600~699
Marker Unit uGc1502J 700799
VFO Unit ueaotiod —
Main Unit and others J— 1~ 89
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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 BFQ 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. 8 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 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 33950 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
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 1301 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
1.303 during reception.
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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 {o operate both the
bridge type ALC meter and the S-meter.

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

The transmit lst mixer receives the VFO signal
(5100 ~ 4900 kHz) at the cathode of 6GHS8A (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 3.4 MHz trap inserted in the plate circuit
prevents passage of the lst 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 VFQ circuit.

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

The VFO is compietely sealed and all necessary
adjustments are already made. Therefore, it is
advisable not to open the cover or make any medifi-
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 voltage 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-
vergion 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 (UCL1110J)

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 tranamit
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
12BY7A (V202) and class A amplified to drive the
final tubes (S2001 x 2).

The plate tuning circuit of this stage (UC1108J,
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 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 gince 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 52001 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 S2001 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 iz 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,
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The capacitance of the 7 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 28C8566 (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 linesrity. 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 microphene
terminals is amplified by a one-stage microphcne
amplifier, passed through the VOX gain control, and
fed to the 6GHS8A (V603P), which amplifies the

Table 2 Retay Contact Allotment

B RB {Receiver block bias)
RL1-1 M TB (Transmit block bias)
COM GND
B RC (Receiver Cathode)
RL 1.2 CM TC (Transmit Cathode)
COM | GND
B AGC
RLi-z ! M ALC
CoM V301 grid ¢ircuilt
r B RIT VR
RL1-4 M Fixed bias
CoM RIT terminal of VFO
AL 21 fﬂ i Refer to Fig ©
COM + terminal of the S-meter
B Refer to Fig 9
RL2-2 M
COM » —terminal of the S-meter
B REMOTE terminal
RL2-3 M
COM GND
B Receiver input
RL 2-4 M Transmit output

COM | <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 output when semi-break-in is
made with the side tome, 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. B).

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 (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
dicde 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
ithe 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 cireuit 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).

H RECIVER SECTION

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

The signal fed through the antenna terminal passes
through the antenna tuning circuit (UC1108J) and
enters the 6BZ6 (V204) RF amplifier. The signals
amplified by this RF amplifier pass through the RF
tuning circuit (UC1108J), and are fed to the
6CB6 (V203) receive 1st mixer built to be mixed
with the output of the hetercodyne 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 sirongest input signal
level does not cause any distortion. During trans-
misgion, the cathode of the RF amplifier is discon-
nected to apply blocking bias to the 1st mixer so
that it has no affect on the transmitting stages.

2. RECEIVE 2ND MIXER (UC1204J)

The signal converted into the 1lst 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
L3039 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 mot operate during trans-
mission since the cathode is opened.

4. AGC AMPLIFIER (UC1204))

The AGC voltage is obtained by rectifying the
signal developed across L309 by D304 and amplifying
it with the 28SC373 (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)
JIROD 00010000 5P VA0S0 £90 00 01 000 A6 N0 5T G000 6 RN DEVO 0 P Sf-2 Switching of Q002 Control biases
- Sf-3 Switching of 0001 Control biases
6BAG 1 Sf-a Switching of crystal Q001

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 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 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 2SC373 (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 cohnector.

7. 25kHz MARKER (UC1502J)

All the transistors used in this unit are 25C373.
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

a
w S . L Sf-5 Switching of ALC time Constant
g % E§ Sf-6 | Switching of VOX
S-meter A . PR

: by S00/A (S Meter Zero Adj Sf-7 | Switching of BM input

E RL2— 2% -:«} — RRE? ::-a Shunting of the Key and side-tone
s = . -° Diode Switch
Eaples Sf-10

™
- Sm— 1|
I A\LO (b} AGC/CAL Switch
D30l

To BOOV line

To RF Rect. circuit
To $S2001 cathode

ALG
Sm—2 Ip
Meter switch

Fig. 9 Meter circuit
0000 000100 A O 001 O 006 1 1
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Sc-1 Relay of OFF with VFO and CAL
—_ AGC Speed Switching between

SLOW and FAST
Sc-13 Beat destector circuit ON
Sc-4 Internal VFO and Marker Power Switch
Sc-5 Remote VFO power 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 RECEFTION

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 geries. This
configuration reduces the current 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 25001 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 circuit.

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

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

THEIR FUNCTIONS

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 cxrcmt, 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 KQ) 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.
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(3) MODE

This is used to change the mode of emission.
Position USB enables reception of upper sideband
gignals 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 attemnpt to turn it beyond this point. The
gear teeth or other parts of the mechanism might
otherwise be damaged.,

(1) 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 duzl 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 re‘cepti(}n,

The upper scale correspends to the plate knob and
the lower scale to the loading knch 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.

























































