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INTRODUCTION

You are the owner of our new product, the model R-820 Communications
Receiver.

This unit has been carefully engineered and manufactured under rigid quality
standards, and should give you satisfactory and dependable operation for many
years.

Should any trouble arise with this unit, please contact your dealer, the nearest
KENWOOD service facility, or the factory

AFTER UNPACKING

Shipping Container: Save the boxes and packing in the event your unit needs to be transported
for remote operation, maintenance, or service

The following explicit definitions apply in this manual
NOTE: IF disregarded, inconvenience only. No risk of equipment damage or personal in-

jury

CAUTION:  Equipment damage may occur, but not personal injury.
WARNING: Personal injury may occur — DO NOT DISREGARD!

NOTE

All reference to the TS-8208 Transceiver fully includes the TS-820 (Non-Digital Display) model.
All reference to the TS-5620S Transceiver fully includes the older TS-520 model.
All reference to the TV-502S transvertor fully includes the older TV-502 model.
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R-820 SPECIFICATIONS

Receive Frequency Range ..........

30T T, R —

Modes ..

Receive Sensitivity...................

Image Ratio.........
IF

. 160M Band — 1.8 ~ 2.0MHz

80M Band — 3.6 ~ 4.0 MHz
40MBand — 7.0 ~ 7.5MHz
20M Band — 14.0 ~ 14.5 MHz
15M Band — 21.0 ~ 21.5 MHz
10M Band A — 28.0 ~ 28.5 MHz
10M Band B — 28.5 ~ 29.0 MHz
10M Band C— 29.0 ~ 29.5 MHz
10M Band D — 29.5 ~ 30.0 MHz
19M Band(WWV) — 15.0 ~ 15.5 MHz
49M Band — 59 ~ 6.4 MHz
31MBand — 94 ~ 99 MHz
25M Band — 11.5 ~ 12.0 MHz
16M Band — 17.7 ~ 18.2 MHz

SSB, CW, AM, RTTY

. SSB 0.254V(SW band 0.5u4V), S 4+ N/N better than 10dB

AM 1.5uV(SW band 3uV), S + N/N better than 10dB

. More than 80dB(SW band more than 50dB)

Variable Bandwidth...............

NOTCH Filter Attenuation
Frequency Stability

Antenna

. More than 90dB(SW band more than 40dB)

CW(0.25) 250 Hz at —6dB, 480 Hz at —60dB (Note 1)
CW(0.5) 500 Hz at —6dB, 820 Hz at —60dB (Note 2)
SSB(2.4) 2.4 kHz at —6dB, 3.9 kHz at —60dB

AM(6) 6 kHz at —6dB, 9 kHz at —60dB

CW(0.5) 150 Hz ~ 500 Hz(—6dB). fully variable (Note 3)
SSB(2.4) 600 Hz ~ 2.4 kHz(— 6dB), fully variable

AM(6) 4.3 kHz ~ 6 kHz(—6dB), fully variable (Note 4)
NOTE 1. Optional filter YG-455CN installed

NOTE 2. Optional filter YG-455C installed.

NOTE 3. Optional filters YG-88C and YG-455C installed.
NOTE 4. Optional filter YG-88A installed.

. More than 50dB

. Within 100 Hz during any 30 minute period after warmup

Within 1 kHz during the first hour after 1 minute of warmup
and within 100 Hz every 30 minutes thereafter.

50 ~ 75 Of 1ced)

AF Output
AF Load Impedance ...

Power Consumption .

Power Supply

. More than 1.5W(8 Ohm load, 10% disortion.)

Semiconductors and Tubes ..................

Dimensions

Weight .

4 ~ 16 Ohm for both speaker and headphone

. AC 120V 30W
DC 13.8V 1.6A
AC 100, 120, 220, 240V, 50/60 Hz
DC 12 ~ 15V
Ic 40
FET 34
Transistor 89
Diode 170
Display tube 1

13-1/8(333) wide x 6-0(153) high x 13-3/16(335) deep inch(mm)
(projections not included)

12 kg (26.4 Ibs)




SECTION 1.
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. High Performance HF Amateur Band Receiver

A Communications Receiver the R-820 design is based
on TS-820 circuit technology. providing excellent per-
formance in every band and operating mode. Full HF
Amateur band (1.8 ~ 29.7 MHz) (Plus WWV and
selected SW) coverage for CW, SSB, AM and RTTY
reception.

Transceive Operation with the TS-8208

Readily connected to the TS-820S for transceive opera-
tion. Split frequency operation with the R-820 VFO is
also possible. The excellent performance of the TS-
820S and R-820 assures the highest quality of opera-
tion.

RF Double Tuned Circuits for Improved Cross
Modulation (2-signal) Characteristics

The carefully designed front end circuit improves cross

inter
and assuring high sensitivity. Double-tuned circuits in
the RF Stage further improve selectivity

Variable Bandwidth Tuning Circuit (VBT)

The built-in Variable Bandwidth Tuning circuit allows
the IF filter passband-width to be continuously varied
Optimum IF bandwidth can be selected according to in-
terference conditions, assuring clearest reception at all
times.

50 kHz Notch Filter Circuit

The notch circuit also minimizes radio interference. Us-
ing a fixed notch circuit, the BFO and local mixer fre-
quencies are varied simultaneously to equivalently
change the notch frequency. A sharp notch
characteristic of more than 50dB attenuation is
available for interference-free reception.

IF Shift Circuit

KENWOOD'S unique IF Shift circuit, in combination
with the VBT and Notch circuits, allows the highest
degree of control in eliminating radio interference.

Noise Blanker Level and Audio Frequency
Characteristic Controls

The R-820 employs a high efficiency Balanced Gate
system (used in all KENWOOD noise blankers)- in addi-
tion, the noise amplifier threshold level is provided as a
Front Panel control. This is particularly effective when
the Noise Blanker is operating near its critical operating
point at low noise levels.

Audio frequency characteristic in any operating mode is
also adjustable.

. S Meter with dB/uV Scale

The threshold type RF Gain Control circuit and dB/uV
meter scale assures accurate indication of signal
strength. The S Meter indicates low or high input signal
levels when used with the RF step attenuator.

9. 10dB Step Attenuator (0-40dB)

The RF Attenuator allows through operation (¢dB), or
provides 4 levels of 10, 20, 30 or 40dB attenuation,
making it possible to receive strong local signals, or low
band stations operating at night.

o

. Digital Display gives Accurate Frequency Indication
The Digital Display system employs local oscillator fre-
quency synthesizing (also used in the TS-820S and TS-
520S/DG-5). Unlike VFO conversion systems, frequen-
cies in any band (including SW) and in any operating
mode can be accurately read to the 100Hz order.

11. DRS Dial

KENWOOD's renowned analog dial system (also used
in the TS-820S) provides easy accurate freqnency
reading, any mode, against a single cursor.

12. Transmit Signal Monitor Circuit
This circuit allows monitoring your own voice signal,
sampled from the Final Stage during transceive
transmit/receive operation. Monitor level is Front Panel
adjustable.

13. Four Short Wave Bands and an AM IF Filter
The R-820 also covers 4 SW bands (49m, 31m, 25m
and 16m), and contains a 455kHz AM IF filter.
Provisions for an optional 8.83MHz AM filter (YG-88A)
are provided.

14. IF Filters
The R-820 contains an 8.83MHz SSB filter, a 455kHz
SSB filter, and a 455kHz AM filter. A variety of ad-
ditional IF filters, 8.83MHz CW filter [YG-88C],
8.83MHz AM filter [YG-88A], and 455kHz CW filters
[YG-455C (500Hz) and [YG-455CN (250 Ha)], are
available optionally.

15. Passband-width Selector for Additional Filters
Filters installed are MODE
Switch selected. The FILTER switch provides manual
override of the passband-width, selecting the 0.25kHz,
0.5kHz, 2.4kHz or 6kHz filter positions.

16. Full Variety of Auxiliary Functions and Connecting

Terminals

The R-820 is equipped with a 25kHz marker, Display
Hold switch, Transceive/Separate selector switch, Full
Transceive/VFO Transceive selector switch, Standby
switch, FIXED channel oscillators, and NOTCH, FIX,
VFO, RIT indicators. Connecting terminals for Phone
Patch, Phones, Speaker. IF OUT (50kHz), Pan Display
(8.83MHz), HET input, Transverter Antenna and Record
terminals are also provided.




SECTION 2. INSTALLATION

2.1 GENERAL (FIG. 2-1)

To obtain maximum performance from your R-820 receiver 5. Screws, 4x 12mm Long .. . 2 pieces
it is recommended you read Section 2 and 3 in their entirety 6. AC Power Cord............ .. 1 piece
before attempting to operate the unit. 7. T Cable .. 1 piece
8. HET Cable 1 piece

2.2 ACCESSORIES 9. ANT Cable. = 1 piece
’ ; ; 10. GND Cable .......ccvuvvninne o . 1 piece

The following accessory items are included with the unit 11, Dighl Disglay CAbAHon Catlon, "1 plecs
1. Operating Manual ... 1 copy 12. Fuse (1A). ) 2 pieces
2. RCA Phono Plugs .. +ieeee B pleces 13. Wire (Red. White) ... . 2m long
3. Speaker Plug ......... et 1 piGCR 14. 75 Ohm Coaxial Cable (1.5C-2V) <o Tm long
4. Plastic ion Foot...... 2 pieces 15. Capacitor 0.014F (1032) .......ooovvvviiiencennn. 1 piece

Fig. 2.1 SYSTEM Interconnection

HEADPHONE OUTPUT - Accepts 4~ 160
impedance ohones, mono or stereo.
Recommended HS-4 or HS-5 headphones.

‘ TAPE RECORDER

SM-220
IF OUT #2 TERMINAL - [F> oo || IF OUT #1 TERMINAL - Supplies first IF output
Supplies 3rd IF (50 kHz) |0 o | (8830 MHz) for SM-220/85-8 Pan Display.
SPEAKER TERMINAL - Accepts an 82 output for SM-220 verti- |0 O oo
speaker. Recommended, SP-820. I input
P cal inpu LGsess0,
SP-820 = =

ANTENNA -2 TERMINAL - Transverter RX
connection for TV-502S, TV-506.

s vsoo } 17—/ [ e)

~ LLS
- | JE==

PHONE PATCH OUT - For

RTTY, SSTV, PATCH or

ANTI VOX,

ANT-1 CONNECTOR
Receive antenna input. either
direct. or when used with a
single antenna, through the

g transceiver or transmitter
GROUND TERMINAL
C t
HET IN TERMINAL - For POWER SUPPLY TERMINAL - To Use's shott Snfa‘yy"rega':um
use with the TS-820S in supply AC or DC power. Confirm
Al drainsEaives mode. local line voltage before connection.
75-8208
- =Y
REMOTE CONNECTOR - For transceive connection
to the TS-8208. TS-520S, or other transceiver or
transmitter.
8

wenvatadiol ol




2.3 OPERATING LOCATION

As with any solid state electronic equipment, the R-820
should be kept from extremes of heat and humidity.
Choose an operating location that is dry and cool, and avoid
operating the receiver in direct sunlight

2.4 ANTENNA

The R-820 will provide excellent performance with any
reasonant antenna which is cut for the frequencies desired,
these include beams, dipoles, most long-wire antennas and
reasonant mobile antennas.

The R-820 has been designed for use with 50 ~ 76 Ohm
unbalanced input; therefore if the receiver is used with an
antenna having other than 50 ~ 75 Ohms impedance,
degraded performance will result.

When using the R-820 with antennas having other than a
50 ~ 75 Ohm impedance, such as a random length long-
wire antenna, use an antenna Tuner, such as the KENWOOD
AT-200.

2.5 SPEAKER

The R-820 accessory speaker Model SP-820, or any other 8
Ohm speaker may be connected to the speaker output jack
at the rear of the receiver.

2.6 HEAD PHONES

Any low-z (4 ~ 16 Ohm) headphones may be used with the
R-820. Connect the headphones to the Front Panel phones
jack.

If a speaker is connected to the receiver it will automatically
disconnect when the headphones are plugged into the jack.

2.7 POWER REQUIREMENTS
1 Fixed AC Operation

The R-820 operates from 100/120/220/240/V AC, 50 ~
60Hz. Stability is not affected within 10% of line voltage
variation, due to the regulated power supply.

To change the Voltage Selector, refer to Section 4.25.

CAUTION

Operation of this receiver with the wrong power source may
result in serious damage.

2 Mobile or Portable Operation

DC operation of the R-820 requires a 13.8VDC power supp-
ly having a current capacity of approximately 2A. (A DC
power cord is available as an option)

The DC source should be filtered and very stable be, if not a
battery source.

Insufficient filtering can introduce hum and noise into the
audio output.

CAUTION

When using DC power to operate the R-820 carefully
OBSERVE POLARITY! Check and double check your con-
nections before applying power, as reversed polarity will da-
mage the receiver EXTENSIVELY.

2.8 GROUND

A stud terminal with wing nut is provided on the rear panel
for connection to the station ground.

If used with the TS-8208S transceiver (and accessories), con-
nect a ground strap between the ground terminals of all un-
its and a common ground point, usually the transceiver
ground stud.

www. shortwavaradio.¢h
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SECTION 3. CONTROLS, CONNECTORS,

INDICATORS
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Fig. 3.1 Front Panel

3.1 FRONT PANEL (FIG. 3-1)
@ S Meter

The upper scale (S1 to S9, to 40dB/S9) indicates received
signal strength- the lower scale (0 ~ 70dB/uV) indicates
antenna terminal voltage

@ FIX CH (Fixed Channel) Selector Switch

This four-position rotary switch selects between four
different fixed frequency crystal channels whmq can be in-
stalled inside the receiver.

Fixed frequency is ient for ion on
often used frequencies

The fixed channel oscillator rep!aces the VFO when this
switch is placed in the 1 ~ 4 position

adio:ch



@ Notch Indicator

This indicator uses an LED (light emitting diode), which is il-
luminated when the NOTCH circuit is turned ON

@ FIX (Fixed Channel Operation) Indicator

The FIX indicator is an LED which illuminates when the R-

820 internal fixed frequency oscillator is controlling the
receivers operation

(® VFO Indicator

The VFO indicator is an LED which illuminates when the R-
820 internal VFO is controlling the receivers operation.
This indicator is not lighted during Fixed Channel, or
Transceive operation.

® RIT Indicator

v ol

This LED is illuminated when the RIT circuit is turned ON.

@ Transceive Switch

This switch is used for Transceive operation with the TS-
820S. When the R-820 is not used for transceive operation,
this switch must be set to NORM.

For transceive operation, the FUNCTION switch of the TS-
820 must be set to VFO:

Functions of TRANSCEIVE switch:

nORM: Received signals are selected by the R-820
VFO.cwcumumixcfrequency by the TS-8208
VFO.

RX: Receive and transmn frequency controlled by the
R-820 VFO. P g + 3

TX: Receive and transmit frequency controlled by the
TS-820S VFO;

REV: Received signals are selected by the TS-820S

VFO, transmit frequency by the R-820 VFO.

® VBT Control (Inner Knobl
Alsede L

The VBT (Variable Bandwnd(h Tunmg) continuously adjusts
the IF Filter bandwidth to eliminate radio interference.
Under normal operation, this knob may be turned fully
clockwise (NORMAL Position).

Ma K
@ Selectivity Switch (Outer Knob)

wh

S Tadd

This switch is used to select the,| iF Filter ¢ bandw‘dth In the
AUTO position, thF IF. Fllter for. he ired operanng mode
is automatically selected by 1l e MODE switch. The "2.4"
position is used for the SSB filter and 6" for the AM filter.
The “0.25" and “0.5" positions are aval!able (or frl(er op-

tions. 1
i) 7 1 L

@ Preselector

Peaking this control for maximum signal or noise output
tunes the receiver “front end”.

@ RIT Control

This is used to vary receive frequency when the RIT circuit is
ON
Set the RIT knob pointer to the 0" panel Iagend

e yeth <

@ NOTCH Control

Turn the NOTCH switch ON and the notch filter is energiz-
ed. Turning the NOTCH control, set the notch frequency to
null the beat interference signal
terference

This minimizes beat in-

@ IF shift Control

By using this control, the IF crystal filter center frequency
can be shifted +1.7kHz, allowing adjustment of tone quality,
or eliminating interference from adjacent frequencies.

For normal operation, this control should be set to the center
0" position, denoted by the positive detent “click”

@ AF Gain Control

This control varies the receiver audio output to the PHONES
jack, speaker output, phone patch and record output ter-
minals. Full counter clockwise is minimum gain. .
o Ubregogine =M
@ RF Gain Control

This control adjusts the gain of the RF amplifiers. Turn fully
clockwise for maximum gain and a correct S-meter reading
Adjust counterclockwise to reduce the gain.

® R I /Swutch

ohx iT
RIT (Receiver Incremental Tuning)

This energlzes the

St

circuit. To turn ON, press/IN. T turn OFF, press IN once /.. (e

again; the switch will return OUT.

The RIT indicator illuminates when the RIT circuit is ON. By
adjusting the RIT control, the VFO receive frequency can be
varied +3kHz, and the Fixed Channel frequency +100Hz.

@ NOTCH Switch

This switch energizes the NOTCH circuit and Indicator. |

@ Amateur Band Switch(Left)

Use this switch to select the desired Amateur band

NOTE
For Amateur the SW BAND switch(19) must be set to the
NORM position. b ; e

mP

This switch is used only for SW receptlo‘rh Wlth the
Amateur BAND switch(18) in the 29.5", set the SW Band
switch to the desired band. Station selection is by the main
tuning knob. Frequency is indicated on the Digital Display.

@ Sw Band Switch(Right)

@ TRCV-SEP (Transceive-Seperate) Switch

For transceive operation with the TS-820S, set this switch
to the TRCV position. In the SEP position, the R-820 and
TS-820S operate independently of each other.

vt o daf

www, shortwavaradio, ch




NOTE
When the TS-820S is in Transmit mode, the R-820 can act
only as a monitor and receives no incoming signals.

@ Power Switch

This switch controls all power into the R-820.

@ Digital Frequency Display

The Digital Display unit indicates true operating frequency
accurate to the 100Hz order.

@ SUB-DIAL

The Sub-Dial turns along with the main tuning to select and
analog display the receiver operating frequency.
It is calibrated at 50kHz intervals from O ~ 500 kHz

@ Dial Scale

The unique Mono-Scale permits direct frequency reading
over the O to 500 kHz range graduated at 1 kHz intervals.
Operating frequency can be obtained by adding the frequen-
cy read on the dial to the frequency (in MHz) indicated on
the amateur BAND switch. (SW frequency is read from the
Digital Display.)

@ Main Tuning Knob

This adjusts the VFO (dial scale and sub-dial) to select the
receiver's operating frequency, to be added to the Amateur
Band Switch frequency.

@ Dial Calibrate Ring

This is used to calibrate the reading on the Analog dial scale.
It should NOT be used for tuning. #v] «

@ TONE CONTROL

T egytietite

This adjusts the tone quality of the audm sig

may remain fully clockwise. To cut the high frequency com-

ponent, adjust the control counterclockwise
ok

P
@ Monitor CONTROL

With the MONI switch (32) set to the MONI position, this
control adjusts the Monitor input level of the R-820 during
Transmitter operation.

@ NB (Noise Blanker) LEVEL CONTROL

With the NB (Noise Blanker) switch (33) set to the NB posi-
tion, this control adjusts the Noise Blanker circuit threshold.
This circuit functions even when the noise level is low.

@ DH (Display Hold) Switch

Set to ON, the frequency below 100 kHz on the Digital
Display remains locked (held ON) the Main Tuning is ad-
justed.

This feature is useful to memorize the original frequency
when checking other frequencies.

At DH ON, the “MHZ" digits turn OFF, eliminating the

10

www. shor
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possibility of mis-reading frequency,

@) AGC Switch

This switch controls the AGC (Automatic Gain Control) cir-

cuit, allowing the operator three control options.
OFF: It may sometimes be desirable to turn Off the

AGC when receiving a very weak signal.

FAST:  The FAST AGC position is designed primarily for
use during CW operation
SLOW:  Use the SLOW AGC position for SSB operation.

@ MONI Switch

This switch is used to monitor the transmitter signal during
Transceive operation. Monitor level is adjustable by the
MONITOR CONTROL (28)

@) NB (Noise Blanker) Switch

The NB switch energizes the built-in Noise Blanker circuit.
The Noise Blanker is designed to reduce pulsating, ignition
type noises.

When the lever switch is flipped up, the circuit is turned ON

@) CAL 25 kHz Switch

The receivers Calibrator circuit generates a marker signal at
every 25 kHz for normal calibration of the internal VFO.
When the lever switch is flipped up, the circuit is turned ON

@ STBY (STANDBY) Switch

Normally., this switch should be set to the REC position. At
‘the STBY position, the receiver stops operating while Power
remains ON. By setting the switch to STBY and the
TRCV-SEP switch(20) to TRCV during Transceive operation,
the R-820 VFO functions as a remote VFO;

@ RF (ATTENUATOR) ATT Switch

This switch allows precise attenuation of the input signal
from the autenna in five steps, (0, 10, 20, 30 and 40dB),
thus protecting the RF Amplifier and Mixer circuits.

@ MODE Switch

The MODE Switch selects the type of demodulation.
AM: The (AM) position is provided to operate the
receiver on an incoming Amplitude Modulated
signal for of tone
or SW broadcasts.

graphy

cw Provides narrow filter selection (when optional
filters are installed), and automatically narrows
AF response by attenuating the high frequency
through the
UsB: The USB position is provided to operate the

receiver on incoming USB signals in and above
the 14 MHz band




It is an international convention to use USB for
operation in and above the 14 MHz Amateur

band.

LsB The LSB position is provided to operate the
receiver on incoming LSB signals the 1.8, 3.5 and
7 MHz band.

It is an international convention to use the LSB
mode for operation in the 1.8, 3.5 and 7 MHz
band,

RTTY For RTTY operation with a T.U. and teletype-
writer.

@ Record Jack

An output jack for connecting a tape recorder or other audio
line The output i is k2. Output
level is adjusted with the AF GAIN control (14).

@ Phones Jack

This jack accepts a standards PL-55 plug and can be used
with 4 to 16 Ohm impedance headphones

When headphones are plagged into the jack the speaker
audio output is automatically disabled.

3.2 REAR PANEL (FIG. 3-2)

® @

i @&

Fig. 3.2 Rear Panel

@ IF OUT #2 Jack

The receive signal from the 50 kHz final IF stage is fed to
this jack, allowing you to monitor the signal using the
Oscilloscope function of the SM-220 Station Monitor (op-
tional equipment).

@ Speaker Jack

Audio output can be connected through this jack to an exter-
nal 4 to 16 Ohm speaker.

3 IF #1 Jack

The 12ceive signal entering the 1st IF (8.83 MHz) is fed to
this jack for Pan Display observation using the SM-220 Sta-
tion Monitor and BS-8(option).

@ Full-VFO Transceive Switch

With Heterodyne remote, and ANT cables connected to the
TS-8208, setting this switch to the FULL position allows full
Transceive operation. For the TS-520S (which can not
accept the heterodyne connection), set the switch to the
VFO position for VFO Transceive operation

(® ANT-1 Connector

Connect your receiving antenna using UHF connector. For
Transceive operation, connect the supplied ANT cable to the
TS-820S X VERTER IN jack. The input impedance is 50 ~
75Q unbalanced.

® ANT-2 Jack

Transverter Input jack. For connection to the TV-502S, use
the supplied extension cable. This jack is also used to
calibrate the Digital Display Unit using the supplied calibra-
tion cable.

@ GND Terminal

When the R-820 is used for transceive operation, connect
this terminal to the TS-820S GROUND Terminal.

(® Remote Jack

Connect the modified TS-820S using the supplied
Transceive cable.

@ Voltage Selector

This is a plug/socket combination with built-in 1A (AC) fuse.

The socket is provided with 100, 120, 220 and 240 volt ter-
minals for selection of an AC line source.

@ Power Supply Connector

For connection of the supplied AC power cord.

(A DC power cord is optional.)

@ Phone Patch Out Jack

This is a line output terminal for phone patch, RTTY, or SSTV
use.

@ HET in Jack

Used for Full Transceive operation with the TS-820S. The
heterodyne signal (crystal oscillator signal) from the TS-
8205 is input to the R-820 PLL unit

www. shortwavaradio.ch



SECTION 4. OPERATING INSTRUCTIONS

This section assumes that you have read Section 2 and
installed the receiver as specified.
Check once again to make sure the antenna, speaker and

power connections have been made properly.
Set the R-820 controls as listed in Table 4-1.

TABLE 4.1 Initial Control Settings
LOCATION CONTROL POSITION

FRONT PANEL CONTROLS POWER Switch OFF
TRCV-SEP Switch SEP
STBY-REC Switch REC
NB Switch OFF
NB Switch OFF
AGC Switch SLOW or FAST
MODE Switch As Desired
RF ATT Switch 0dB
RIT Switch OFF
NOTCH Switch OFF
BAND Switch As Desired *
IF SHIFT Control Centered /
AF GAIN Control Minimum
RF GAIN Control Maximum
PRESELECTOR Control Centered
VBT Control NORMAL
SELECTIVITY Switch AUTO
TRANSCEIVE Switch NORM
FIX-CH Switch VFO

REAR PANEL CONTROLS FULL-VFO Switch FULL or VFO

* For Amateur BAND reception, SHORT WAVE BAND switch must be at NORMAL.

4.1 RECEIVER TUNING

Refer to Table 4-1 for initial control settings, then continue
Push the Power Switch ON. ¥
The Meter, Dial Scale, and VFO indicators Wil ight. < 7sze
Advance the AF GAIN control clockwise until some receiver
noise is heard in the speaker. , . . g J ol
Adjust the Main Tuning’nfil a signal is. heard, (tuning for
clearest reception,) and then adjust the PRESELECTOR
control for maximum deflection of the S-Meter.

Fomeus detl / P reiske o fn

4.2 WWV RECEPTION

The R-820 tunes WWV at 156 MHz when the Amateur
BAND switch is set at WWV and the Sub-Dial is turned to
zero. 3

4.3 SHORT WAVE

Set the Amateur BAND switch to “29.5" and the SW BAND
switch to the desired band. Set the MODE switch to “AM",
and select your station by2 e main Tuning control. The
receive frequency will appeaf on the Digital Display. Adjust
the preselector for maximum signal strength.

4.4 READING THE OPERATING
FREQUENCY (FIG. 4-1)

o e
The R-820 Analog, Frequency Readout indicates accurate
£ catier position, regatdless of operating mode. The actusl

Combine the BAND Switch and DIAL

DIAL READING  frequencies to derive operating fre-
quency.
EXAMPLE:  BAND operating fre-
quency
14.177.0

Fig. 4.1 Reading the Analog Frequency Display
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receive frequency is read directly from the Dial Scale.
If there is difference bet@éen the Dial Scale and Digital
Display frequencies, the Analog Dial should be calibrated to
the Digital Display by the calibrate knob.

4.5 SELECTIVITY SWITCH (FIG. 4-2)

High selectivity, 2.4 kHz filters are used in the 1st IF(8.83
MHz) and 2nd IF(455 kHz) circuits. When optional (250 Hz,
500 Hz or 6 kHz) filters are installed, they can be manually
selected by this switch. With the switch in the AUTO
position, selectivity is automatically chosen by the MODE
switch. Refer to Section 6.2 “Filter Preset Switching”.

ssB oW 0. 2541z
242 CW 0, 5kHz AM 6KH

ATT IN 6B

ATT IN dB

-

T 10 2.0 -4 -z 0 2 4 &

FREQUENGY IN kHz FREQUENGY IN kHz

Hh T Lam e

el 0t

center remains

The maximum passband-width is set by the SELECTIVITY
switch. The variable range is determined by the filter
selected

4.6.1 2.4 kHz Filter

Variable range: 2.4 kHz to 600 Hz{approx) as shown in Fig.
4-3A.

4.6.2 Optional Filter YG-88C (8.83 MHz bandwidth:
500 Hz) Together with YG-455C
(455 kHz, bandwidth: 500 Hz)

Variable range: 500 Hz to 100 Hz(approx) as shown in
Fig. 4-3B s (el o< gy e
Filter center fréquency is shifted 700 Hz, as compared with
the 2.4 kHz filter. so CW tone of approximately 800 Hz is
obtained without using the IF SHIFT.

4.6.3 YG-88A(8.83 MHz, bandwidth: 6 kHz)
Variable range: 6 kHz to 4.3 kHzlapprox).

(READINGS ARE NOMINAL)

13 1.7
100
0.9 2.1 200
350
0.6 2.4 (kHz) 500 (Hz)
NARROW  NORMAL NORMAL

NARROW

(A) 7 akhiz FILTER (8) 5004z FILTER

Fig. 4.3 VBT Control Positioning

Fig. 4.2 IF Filters: ivity C

TABLE 4.2 Bandwidth, Auto Setting

Mode Switch Setting Bandwidth, Auto Setting
AM 6 kHz
cw 2.4kHz
usBe 2.4kHz
LsB 2.4 kHz
RTTY 2.4 kHz
NOTE

If optional CW filters(YG-88C, YG-455, YG-455CN) are not
installed, SELECTIVITY switch positions 0.25 and 0.5 will be
inoperative.

4.6 VBT (VARIABLE BANDWIDTH
TUNING) CONTROL
(FIG. 4-3, 4-4)
By setting the VBT control to the NORMAL position, max-
imum passband-width is obtained. The IF filter passband-
width is n/arrowed as the control is ad'usta/d
b Aclmetes fatif e 2 “rpastl
el PRIN

455kH2 7 4 0 5 =
_____ 8.83MHZT 4 S~

SN

q
8 & '
g 2, 8
5z £2 & 4
g -
iz g2 % €2
E R a5 o
‘ g3 ig
E2
i 32
z9
2z

ENSNSNNRNNY

NARROW

NORMAL
Fig. 4.4 VBT 0 i

NORMAL.

NARROW
ivity CI
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4.7 IF SHIFT (FIG. 4-5)
4.7.1 USB

Turn the IF SHIFT control in the "+ direction and in-
terference lower than the receive signal frequency is

During RTTY narrow shift(170 Hz) reception, adjust the VBT
and turn the IF SHIFT “—" for balanced 2125 Hz and 2295
Hz tone

If your receiver is equipped with the optional CW filters, this
adjustment is not required.

eliminated; the signal is heard as low-cut. Adj in
the “—" direction eliminates interference higher than the
receive signal frequency, the signal is heard as high-cut.

4.7.2 LSB

Adjust in the "+ direction and interference lower than the
receive signal frequency is eliminated: the signal is heard as
high-cut
Adjustment in the “—" direction eliminates interference
higher than the receive signal frequency- the signal is heard
as low-cut

NOTE

‘; The IF SHIFT has no effect in the AM MODE.

IF SHIFT
0

NARROW NORMAL  NARROW NORMAL

Fig. 4.6 IF Shift and VBT in combination- Graph

e
Z
a7 50
] g
5, 2 7 50
§% 5%:/ a
25 = 82
EL £33 Vg
L2u 85
Eici 000
Sam /\,/
7
% 20
7 10
] |
z-1 1 2 o 122
IF SHIFT IF SHIFT
0 0

Fig. 4.5 IF Shift Operation- Graph

4.8 VBT AND IF SHIFT COMBINATION
(FIG. 4-6)

If excessive radio interference is encountered during SSB
operation, adjust the VBT for optimum bandwidth, and the
IF SHIFT for maximum intelligibility.

In CW mode, first adjust the VBT. Turn the IF SHIFT *
(counter , adjusting for imately 800 Hz
tone.If pitch lower than 800 Hz is desired, adjust the RIT and
IF SHIFT

14

4.9 NOTCH (FIG. 4-7, 4-8)

For heterodyne or single tone (CW) interference. turn the
NOTCH switch ON and adjust the NOTCH control to null (or

minimize)interference.
=2 NOTE <
ﬂhe NOTCH filter has no effect in the AM MODE.

NOTCH

LS8 RTTY

Fig. 4.7 NOTCH Control Positioning
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~_ UNWANTED
SIGNAL

UNWANTED SIGNAL
NULLED BY NOTCH
DESIRED
SIGNAL

2 i fo t 21 fo +1452 khz
Fo
NOTCH=OFF NOTCH=ON
NOTCH CONTROL
Fig. 4.8 NOTCH Operati ility Ch
410 RIT

If when in Transceive operation with the TS-820S, the
opposite stations frequency is offset, your receive frequency
can be independently corrected by turning the RIT switch
ON and adjusting the RIT control

By using the RIT, the receive VFO frequency can be shifted
approximately +3 kHz, and Fixed Channel frequency by
approximately +100 Hz.

The RIT LED indicates circuit, operation, while frequency
deviation is read directly from the Digital Display.

4.11 NOISE BLANKER (NB)

If high level signal or noise are present on adjacent
frequencies, do not use excessive NB threshold LEVEL
counterclockwise adjustment, as it may distort the receive
signal.

4.12 AGC (AUTOMATIC GAIN CONTROL)

Position the AGC switch appropriately for signal condition.
Generally, for SSB reception set the AGC switch to SLOW.
For CW reception set to FAST, and for reception of a very
weak signal the AGC may be turned OFF.

4.13 RF GAIN

RF GAIN is controlled by changing the AGC circuit bias
voltage.

Adjust the RF GAIN control if the S-Meter deflects
excessively.

This minimizes noise during reception and allows the
S-Meter to indicate correct signal strength. For normal
operation, this control should remain fully clockwise for
maximum sensitivity.

If AGC voltage is generated by interference (the S-Meter
deflects independently of the received signal), turn the AGC
switch OFF and reduce the RF GAIN until the signal is
received clearly. Alternately, AGC may be left ON, and the
RF ATT used to reduce signal strength.

4.14 RF ATTENUATOR

If excessively strong nearby stations (within several hundred
meters), or high-power night broadcasts are received, a
desired signal may be blocked by receiver desensitization.

Also, if a desired signal is very strong, the S-Meter may
deflect off-scale.

Set the RF ATT switch to an appropriate position. Signals
input to the RF amplifier are attenuated, providing
distortionless reception.

4.15 MONI (MONITOR) CIRCUIT

During VFO transceive operation with the TS-820S (or any
other transceiver,) your transmit signal can be monitored by
turning the MONI circuit ON. Providing the TS-820S
transmit frequency coincides with the R-820 receive
frequency, this allows you to check, transmit signal and
itions, or to optimally adjust the RF speech

For pulse type noise, such as generated by
ignition systems, turn the NB switch ON. Adjusting the NB
LEVEL control varies the blanker's threshold, eliminating
even low level noises.

processor. The input signal is fed to the R-820 through the
attenuator, which is relay activated. If the MONI signal is
too strong or distorted, adjust the MONITOR control for
desired audio output, during Full Transceive operation, with
a common VFO, no tuning is required.




4.16 FIXED FREQUENCY OPERATION
(FIG. 4-9)

The R-820 has a built in crystal controlled oscillator for fixed
frequency operation.

This feature is useful for commonly used frequencies, nets,
or any situation where crystal controlled operation is
required. To use the fixed frequency oscillator, you must
first obtain and install crystals. Frequency selection is by the
FIX CH switch, position 1 to 4.

4.16.1 After fixed channel crystals are installed in the

receiver, adjust their frequencies.

Adjust trimmers TC1 ~ TC4, corresponding to channels 1
~ 4, confirming frequency by the Digital Display.

Q1 : 25KI9(GR)

Q2 : 25C460(B) .

D1 ©INGO =L
-

CRYSTAL SPECIFICATIONS
C-2!

TYPE OF HOLDER 5/U
FREQUENCY 55~ suMHz (in BAND operation)
MULTIPLICATION: Fundament
TOLERANCE: +0.002% (Nmmal temperature)
CAPACITANCE 32PF (nominal)
ADING 50
CORRECTION FACTOR: —500 Hz, +0 Hz
DRIVE LEVEL 0.2m

Fig. 4.10 Fixed Channal Circuit Schematic

4.16.2 Crystal frequency is ined by ing for-
LS NOTE
Te2 Te3 During transceive operation with the TS-820S, its
. FUNCTION switch#elects fixed operation, as shown in Table
Tol o 4-4. This FUNCTION switch takes PRECEDENCE over the

f=— FIX UNIT
(X50-1450-00)

FIX CHSWITCH | 2 3 4

POSITION
Fig. 4.9 Fixed Channel Crystal

Crystal Frequency (MHz) = 5.5 MHz 4+ X — Operating
Frequency (MHz)

X = Band frequency shown by the Band Switch, including:
TABLE 4.3 Fixed Channel Crystal Frequency Chart

19m(WWV/JJY) X = 16.0 MHz
49m(WWV/JJY) X = 5.9 MHz
31m(WWV/JJY) X = 9.4 MHz
25m(WWV/JJY) X = 11.56 MHz
16m(WWV/JJY) X =17.7 MHz

Crystal Specifications: HC-25/U Holder
Frequency: 5.0 to 5.5 MHz
Oscillator Circuit: Refer to Fig. 4-10

TRANSCEIVE switch. The R-820 FIX CH switch does not
have this precedence. When the R-820 is selected by the
TRANSCEIVE switch and its FIX CH switch is on, it operates
on the FIX CH frequency.

4.17 RTTY RECEPTION (FIG. 4-11)

For RTTY operation, a
are essential

The demodulator should be designed for 2125/2295 Hz
(NARROW, 170 Hz shift) or 2125/2975 Hz (WIDE, 850 Hz
shift)

(T.U) and P

RECEIVE
CARRIER POSITION CW FILTER
SSB FILTER
! ' 'f Ty
! 1y
i by
i ¥ ! 1§
! 1 '
i oy
'
(I 1 ¥ 3
8828 3829 8830 8831 8832(kHz
MARK(WIDE]
8829 85
MARK(NARROW) ~ SPACE
8830 1
Fig. 4.11 RTTY Frequency Graph

4.18 DC OPERATION

The R-820 also operates on 13.8 V DC. To operate, connect
the optional DC power cord to the R-820, MAKING SURE THE
POLARITY IS CORRECT.

In mobile operation, the power cord may be connected
directly to the car battery or through the fuse block. The
receiver draws 1.6A of current.

v shortwaveradio.ch



Various types of HF mobile antennas are available. Select
an antenna matching the receive bands desired. The R-820
should be mechanically secured to prevent it from slipping
out of place while the vehicle is operating.

Select an operating location which will not interfere with
safe driving, and will provide convenient control access.

4.19 ANALOG DIAL CALIBRATION
(FIG. 4-12)

The dial must first be calibrated to read frequencies correct-
ly.

To calibrate, turn the CAL 25 kHz switch ON and the RIT
switch OFF: Turn the RF ATT switch to the 40 dB position;
the marker signal can be more easily received.

DIAL POINTER

HOLD MAIN
TUNING KNOB

SLIP CALIBRATION RING
Fig. 4.12 Analog Dial Calibration

4.19.1 SSB Calibration

Set the switch to USB or LSB.

Marker signals are received every 25 kHz. so that accurate
calibration is possible over the entire dial range.

With the receiver set to the band desired, turn the Main
Tuning knob: a beat signal can be received every 25 kHz
Tuning across the marker signal, the beat will vary from high
to low pitch and finally become zero beat.

Accurate beat point is obtained by adjusting the IF SHIFT
control “—" for USB, or “+" for LSB

Stop tuning at the zero beat point and rotate the Dial
Calibrate Ring alone while holding the Main Tuning knob
stationary, until the Dial Pointer indicates 0, 25, 50 or 75 on
the dial. The Dial Calibrate Ring is coupled to the Main
Tuning knob by a spring slip clutch, permitting easy rotation

4.19.2 CW Calibration

Set the IF SHIFT control to its center position.
If the optional CW filters are not used, obtain a marker zero
beat, then adjust the Main Tuning counter-clockwise for an
800 Hz beat.

While holding the Main Tuning knob stationary, turn the Dial
Calibrate ring so the Dial Pointer indicates the correct dial
frequency.

When the optional CW filters are installed, tune for marker
signal maximum S-Meter deflection, and then calibrate
using the Dial Calibrate Ring. Again, the beat frequency will
be appropriately 800 Hz

4.20 CONNECTION TO THE TS-820S

Connect the R-820 to the TS-820S for Full Transceive
operation. By connecting the R-820 to an HF band
transceiver, the following operating modes are available:

i) TS-820S:
Transceive operation (both Full Transceive or VFO
Transceive operation)

TS-5208:

Separate operation <o Seperate System(1)

i) Any HF band transceiver (with a different frequency

arrangement:
Separate operation .. Separate System(1)
The between Tr and

Separate operation is explained below.

TRANSCEIVE OPERATION

Transmit and receive signals are controlled by the VFQ's of

R-820 and TS-820S. By using both VFQ's cross-operation

is available. Transceive operation is classified into Full

Transceive operation and VFO Transceive operation.

i) Full Transceive operation
By applying a Heterodyne signal from the TS-820S to
the R-820, transceive operation at the same operating
frequency is effected through the VFO's,
For Transceive operation, Full Transceive is
recommended.

ii) VFO Transceive operation
Cross-operation is effected by using seperate R-820
and TS-820S VFO's. In this case, the HET frequency
deviation between both units must be compensated for
by using the RIT circuits.

SEPARATE OPERATION

Separate operation is classified into the following two types:

i) SEPARATE SYSTEM (1)
Using a transmitter and a receiver or a transceiver and a
receiver, two VFO's are operated at the same time for
transmission and reception at their own frequencies. In
this way, cross band QSO or simultaneous reception of
two signals (when a transceiver and receiver are used)
can be effected. However, this method is
recommended as secondary- the other Transceive
modes should be used for more effective operation.

SEPARATE SYSTEM (2)'

Using a transmitter and a receiver, a transceiver and a
receiver, or a transceiver and an EXT VFO, two VFO's
are operated alternately at the normal or reverse
position during Full Transceive operation for
transmission and reception on the same or different
frequencies. :
The combination of transmitter and receiver, or
transceiver and receiver, assures effective Transceive
operation even when transmit and receive frequencies
are far removed from each other. since receiving
sensitivity and transmit drive circuit adjustments are
separate.

17
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HF ANT

SP-820 R-820 T5-8208
— oo
® PHONE PATCH @ VE,J _‘©’" O
_S ouT “ww - °
— v xv -
N . REMOTE GNO 7 | o N ouT GND xvsHYEﬁ‘
? mEC) (? i] Y@?m ol |3 J
™ | W l = =3 I T L=
PHONE PATCH OUT

HETERODYNE CABLE

Fig. 4.13 Full Transceive Interconnection with TS-820S

4.20.1 Cabling for Full Transceive Operation (Fig.4-13)

Connect as shown in Fig. 4-13. The TS-820S IF OUT jack
and EXT VFO connector must be rewired: refer to Section
4,24, modification of the TS-820S

i) Operation

Set the R-820 rear panel FULL-VFO Transceive switch to
the full (normal operation) position. The BAND switches of
both the R-820 and TS-820S must be set to the same band.
Set the R-820 TRCV-SEP switch to TRCV and the TS-820S
RF ATT switch ON.

Use the TS-820S FUNCTION switch for FIX-CH or VFO
operation. Refer to Table 4-4, for TRANSCEIVE and
FUNCTION switch settings.

Control Settings
Control settings for the R-820;
1. TRANSEIVE: For switching operation, refer to Table 4-

4
2. BAND switch (left): Set to the same position as that on
the TS-820.
3. BAND switch (right): NORM position

MODE switch: Set to the same position as that on the
TS-820. (standard)
TRCV-SEP switch: TRCV
FULL-VFO switch: FULL (for VFO transceive connec-
tion, set to the VFO)

IS

oo

Control settings for the TS-820:
1. FUNCTION switch: Set to the VFO when no fixed
channel (FIX) in the TS-820 is us-
ed. When the fixed channel is to
be used, refer to Table 4-4.
2. BAND switch: Set to the same position as that on the
R-820.

3. MODE switch: Set to the same position as that on the
R-820.

4. RF ATT switch: Set to the ON position so as to prevent
interference to the TS-820's receiver
section.

Table 4.4 R-820, TS-820S Transceive Switching

Functions
75,8205 FUNCTION
TRANSCEIVE caL
Vo VoR  FXR FX | CALRX | caAwT
K E
| me2o meo TSB205 TSRS ogns | rssos
R
NORM Fixana
A820 n820
Ts8205 TS:
Al meo  mezo TSRS TSEOS| gog65 | rseos
S| ™ oo emeT T - Tams] X o
H ® w
] 1| neo TSES pg TSER 820 820
Z
K & [1s8205 Tss20s TSE205 TS5 | g gyq 58208
H xR
3| Fixana and
= rse20sveo | As20
T
- x| e | Tsens
B ez 158205 " 758205 i
| = ® rs8z05.vr0 | Rz
s0 O 20 T8 lrssosvro|  nez0

* Separate system (2)
R: Reception TS-820S: TS-820S VFO
T: Transmission R-820: R-820 VFO or FIX

NOTE 1

ANTIVOX: In Transceive operation, the TS-820S ANTI VOX
circuit should be modified.

NOTE 2
VFO CALIBRATION: When calibrating the TS-820S at the
CAL-RMT or CAL-FIX FUNCTION switch position, the beat
tone is heard from the TS-820S speaker. In CW operation,
side tone is also heard from the TS-820S speaker.
If the R-820 CAL 25 kHz switch is ON and the AF GAIN is
advanced, the sound heard from the R-820 speaker in the
vicinity of zero beat is normal, and is not an indication of
trouble.
The Digital Display also indicates an incorrect frequency.
The error indication disappears at zero beat.
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Fig. 4.14 VFO Transceive Interconnection with TS-820S

NOTE 3 NOTE 2

DIGITAL DISPLAY: During Full Transceive operation, the
75-820S Digital Display indicates transmit frequency, and
the R-820 Digital Display goes off in transmit mode. The R-
820 Digital Display indicates receive frequency and the TS-
8208 Digital Display goes off in receive mode. This occurs
regardless of the TRANSCEIVE switch position. When the
R-820 MONI switch is ON, the R-820 Digital Display is illu-
minated.

4.20.2 Cabling for VFO Transceive Operation

Connect as shown in Fig. 4-14. Modification to the
TS-820S is not required. Do not connect the heterodyne
cable.

i) VFO Transceive Frequency Calibration

Set the R-820 and TS-820S BAND and MODE
switches to the same position. Set the other switches
as follows (TABLE 4-5):

TABLE 4.5 VFO Transceive Calibration Settings

TS-820 FUNCTION VFO
R-820 TRCV-SEP TRCV
CAL 25 kHz ON
TRANSCEIVE RX
TRCV-VFO(rear panel) VFO

Heterodyne frequency deviation between the TS-820S
and R-820 can be corrected by the following
adjustments. After adjustment, DO NOT touch the RIT
controls,

NOTE 1

These adjustments should be made when changing bands,
or when the VFQ is tuned more than 200 kHz within the
same band.

If the R-820 CAL 25 kHz switch is ON and the AF GAIN is
advanced, the sound heard from the R-820 speaker in the
vicinity of zero beat is normal, and is not an indication of
trouble.

The Digital Display also indicates an incorrect frequency.
The error indication disappears at zero beat.

Advance the TS-820S AF GAIN, and turn the R-820
RIT switch OFF. Adjust the R-820 Main Tuning for
marker zero beat.

Advance the R-820 AF GAIN and reduce the
TS-820S AF GAIN. Turn the R-820 RIT switch ON
and adjust the for marker zero beat with the RIT
control.

Set the R-820 TRANSCEIVE switch to TX.
Advance the TS-820S AF GAIN and reduce the
R-820 AF GAIN. Turn the TS-820S RIT switch OFF,
and adjust the TS-820S Main Tuning for marker zero
beat.

Advance the R-820 AF GAIN and reduce the
TS-820S AF GAIN. Turn the TS-820S RIT switch
ON and adjust the for marker zero beat using the RIT
control,

o

o

ao

o

Operation

Turn the R-820 CAL 25 kHz switch OFF and the
TS-820S RF ATT switch ON. Reduce the TS-820S AF
GAIN to Minimum. Refer to table 4-4 for switch
settings.

4.20.3 Separate connection

Seperate system (1) applies
When the R-820 is used with the TS-820S, both Transceive
and Separate operations are available.




R-820

HF ANT

EITHER POSITION

SPEAKER

REMOTE GNO

T TS-5208
Fug

e |

ol | Lo
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Fig. 4.15 VFO Transceive Interconnecting with TS-5208

i) Operation
Connect for Full or VFO Transceive operation, then set
the R-820 TRCV-SEP switch to SEP. The R-820
functions as a receiver and the TS-820S as a
transmitter. During operation, turn the TS-8208 RF
ATT switch ON and reduce the AF GAIN.

ii) Seperate Operation
*DIVERSITY RECEPTION: In the SEPARATE mode. the
R-820 and TS-820S receiver can be operated
simultaneously (TS-820S RF ATT should be OFF with

the AF GAIN allowing
reception of two signals on the same band, or an other
band.

*R-820 as Remote VFO: The R-820 will operate as a
remote VFO for the TS-820S. Set the R-820 TRCV
switch to TRCV. and the STBY switch to STBY.

*TS-820S Independent Transceive: The R-820 stops
operating and the TS-820S operates as a transceiver:
Set the R-820 TRCV switch to SEP and the STBY
switch to STBY.

4.21 CONNECTION TO THE TS-520S

Connect as shown in Fig. 4-15.

4.21.1 Operation

Set the R-820 and TS-520S BAND switches to the same
band. Reference Table 4-4. “TS-820S" should be read as
“TS-5208" for switch settings.

VFO Transceive Frequency Calibration:

The R-820 and TS-520S VFO's must be set to the same
frequency. Set the R-820 TRCV-SEP switch to the TRCV
position and the TS-520S FUNCTION switch to the
CAL-RMT position. To set the R-820 VFO to the TS-5208
VFO frequency, adjust the TS-5208 Main Tuning knob for a
zero beat

20

Next, set the TS-520S8 FUNCTION switch to the VFO
position, and the R-820 TRANSCEIVE switch to the NORM
position.

Set the R-820 TRCV-SEP switch to SEP, and the MONITOR
switch to the MONI position.

With the TS-520S in transmit mode, receive the MONI
signal on the R-820. Turn the R-820 RIT switch ON and
adjust the RIT control for zero beat.

VFO is now
TS-520S and R-820 are ready for operation,

and the

4.22 CONNECTING A TRANSMITTER OF
TRANSCEIVER HAVING A
FREQUENCY CONFIGURATION
DIFFERENT FROM THAT OF THE
R-820:

The R-820 requires a relay-1 circuit synchronized with the
STANDBY switch on the transmitter when it is used with a
transmitter or a transceiver other than the TS-520.

To connect the transmitter or transceiver, wire the REMOTE
connector as illustrated in Fig. 4-16 and connect it to the
transceiver

4.23 CONNECTION TO THE TS-820S,
TV-502S AND TV-506

Connect as shown in Fig. 4-17. Since this cabling system is
used for full transceive operation. The TS-820S IF OUT and
EXT-VFO connectors need to be rewired as outlined in Sec-
tion 4-24.

4.23.1 Operation

Set the R-820 rear panel FULL-VFO switch to the FULL
(normal operating) position. The R-820 and TS-820S
BAND switches must be set to the same band. See Table
4-4 for switch settings of the R-820 TRANSCEIVE and
TS-820S FUNCTION switches

TV-502S and TV-506 operating procedures are the same for
transceive operation with the TS-820S and R-820.
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Fig. 4.17 Interconnecting with TS-820S, TV-502S and TV506 Transverters

4.24 CONNECTION TO THE SM-220

Fig. 4-18 shows connection of the SM-220 with the BS-8
Pan Display option. The IF output from the R-820 can be
observed by connecting IF OUT 2 to the SM-220 V INPUT.

SP-820 R-820 SM-220
-
IF OUT 2 SPEAKER IF-0UT | INPUT
}(@ D
[e=) ee[J]O|CJ&e0®
s} = = L e | = Lo}
Fig. 4.18 Interconnection with SM-220
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4.25 MODIFICATION OF THE TS-820S
(FIG. 4-19 TO 4-29)

For the full transceive operation with the TS-820S, minor
wiring changes are required. To modify, proceed as follows:
. Remove the PLL-ASSY unit (Fig. 4-19).

Remove the PD unit “X50-1340-01" (Fig. 4-20).
Solder one end of the supplied 75Q (1.5C-2V) coaxial
cable to TP4 (Fig. 4-21). Connect the other end to the
IF OUT jack (the pre-wired IF output lead should be dis-
connected and taped).

SN

IS

Rewire the MODE switch (Fig. 4-22).

Wire the PROCESSOR switch (Fig. 4-23).

Remove the white/blue lead from pin 4" the EXT-VFO
socket and tape insulate its end. Solder the supplied
0.014F capacitor to the EXT-VFO socket, pins “3" and
“. Solder a jumper between pins “2" and “3".
Solder the new leads from the PROCESSOR switch to
EXT-VFO pin “4", and from the MODE switch to pin 7"
(Fig. 4-25),

When the modified TS-820S is to be operated in-
dependently, the 9P-MT plug must be installed, with
pins “4" to "7" jumpered (Fig. 4-26)

oo

~

TO IF OUT JACK
Iy P-4

Confirm TP4.
PATH FROM
BOARD TOP

SIDE

BOTTOM VIEW
Fig. 4.21

PD Unit HET Output
Wiring

Fig. 4.20 Removing the PD Unit

NOTE

VFO-820 OPERATION: If after modification remote VFO
operation is desired, with the TS-820S, the following chan-
ges to the VFO cable connector are required.
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i) Remove the connector cover from the cable

ii) Disconnect the blue lead from the pin 4 and tape the
lead end for proper insulation.

iii)  Short pins 4 and to 7 using a jumper wire.

iv) Wrap the modified connector with a piece of tape so it
can be easily identified in the future.




FRONT PANEL FRONT PANEL
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* (a) is for units with serial numbers 519999 and lower

(b) is for units with serial numbers 520000 and higher.
These are for different production techniques. They do not
reflect schematic or performance changes.

Fig. 4.22 MODE Switch Rewiring

ANTI VOX LEAD

4 coaxiaL casLe
(IF-0UT JACK)

H—— LEAD
(EXT-VFO®@)

PLL ASSY
UNIT

LEAD
(EXT-VFC®)

BOTTOM VIEW E

Fig. 424 New Cable Routing

REAR PANEL

@REMOVE and TAPE original white/blue

A
/ lead

CAPACITOR

PROCESSOR PULL-ON SWITCH

PROCESSOR SWITCH

ORANGE
ADD

EXT-VFO®
WHITE/BROWN

PROCESSOR SWITCH

ORANGE
ADD

EXT-VFO @

WHITE/BROWN

Fig. 423 PROCESSOR Switch Wiring

/

Fig. 4.26 9P-MT Plug Rewiring

* (a) is for units with serial numbers 459999 and lower.
(b) is for units with serial numbers 460000 and higher.
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8. ANTI VOX wiring change
An ANTI-VOX input i available by making the following
circuit changes. The parts required for this change are
not supplied

Locate the two green leads connected to the PHONES
jack on the TS-820S front panel. These leads can be
seen from the bottom of the unit.

One of the two leads is OUTPUT from the AF-AVR unit,
and the other is INPUT to the VOX-VR unit. By pulling
on the lead from the AF-AVR unit, locate the lead to the
VOX-VR unit. -

Cut the lead to the VOX-VR unit and connect it as
shown in Fig. 4-27. The terminal strip can be secured
to the Counter unit screw (Fig. 4-29).

Rewire the PHONE PATCH OUT terminal as shown in
Fig. 4-28. Tape the leads for proper insulation

v) Connect the PHONE PATCH OUT terminals of the
R-820 and TS-820S using an RCA plug patch cord
(optional).

2

AVR-UNIT 2

VOX-VR UNIT
SP TERMINAL

J |==GREEN

100011/4W.

TERMINAL STRIP " FRONT PANEL

| PHON/E PATCH OUT TERMINAL P

= N
) ereen T \\@

4

\\;TAKE OFF AND
TAPE TOGETHER

[IwHiTE-RED

/ \ GREEN
TO TERMINAL 2=
STRIP o
WHITE-RED

Fig. 4.28 ANTI VOX (Phone Patch Output) Rewiring

USE THIS COUNTER SCREW 3 & &Ly,

PHONES JACK
Fig. 4.29 Speaker Line Rewiring Detail

PHONES JACK

PHONE PATCH OUT TERMINAL
Fig. 427 ANTI VOX (Speaker Line) Rewiring
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4.25 AC VOLTAGE SELECTION

The R-820 will operate on 100, 120, 220 or 240 VAC 50 or
60 Hz. For proper operation, select the closest power
setting to your local line voltage. If you are not sure of local
line voltage contact the utility company. To reset the
Voltage Selector, FIRST DISCONNECT THE POWER
CORD. Unscrew the fuse cap and pull the selector ring out
of its socket. Align the selector window with the desired
voltage and reinsert the ring. Reinstall the fuse, and connect
the AC power cord.
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Fig. 5.1 Block Diagram

25

v shortwaveradio ch



5.1 BLOCK DIAGRAM GENERAL
DESCRIPTION (FIG. 5-1)

Refer to the BLOCK DIAGRAM., (Fig. 5-1) input from the
antenna (1.8 ~ 30 MHz and WWV) is fed to the RF unit
through the RF attenuator. BC band signals are fed to the
CONV unit where they are converted to the 29.5 MHz range
and applied to the RF unit.

In the RF unit, signals pass through the RF amplifier, double-
tuned circuit and buffer, are fed to the 1st Mixer and are
converted to the 1st IF, 8.83 MHz. This signal is fed to the
IF-A unit, through the 8.83 MHz crystal filter and then to the
2nd Mixer. Converted the 2nd IF 455 kHz, the signal passes
through the 455 kHz ceramic filter and is applied to the 3rd
Mixer, where it is converted to 50 kHz the 3rd IF.

The 1.8 ~ 29.5 MHz signals (plus WWV 15 MHz) are
processed through the triple conversion superheterodyne
circuit, while BC band signals are quadruple converted. The
1st and 2nd IF circuits are provided with crystal and ceramic
filters to improve selectivity. Use of a 455 kHz filter in the
2nd IF allows the IF Shift and Variable Bandwidth Tuning to
operate independently. The 3rd IF 50 kHz filter improves
the Notch characteristic, and eliminates the IF Shift's effect
on Notch operation.

The 1st Mixer, 2nd Mixer and Converter are balanced, using
dual gate MOS FET's to ensure high receiver reliability. All
RF signal circuits employ dual gate MOS FET's to provide
excellent selectivity, S/N and AGC characteristic.

Fig. 5-2 shows TS-820S frequency construction. The
following shows frequency relationships

Transmit/receive frequency =

vco — CAR1 (1)
)

VCO frequency = (CAR1 frequency — VFO frequency
+ HET frequency 2

When equation (2) is substituted for equation (1).
Transmit/receive frequency =
HET frequency — VFO frequency
Thus, the transmit/receive frequency is independent of
CAR1 frequency.
Fig. 5-3 shows R-820 frequency construction
Receive frequency = VCO frequency —
CAR2 frequency — MIX D output frequency +

CAR3 freq (3)
VCO frequency = (CAR1 frequency — VFO frequency)

+ HET y (4)
MIXD output frequency = (CAR1 frequency —

CAR2 frequency) + CAR3 frequency — (5

When equations (4) and (5) are substituted for equation
(3)
Receive fi

— VFO f

Thus, receive frequency is independent of CAR1, CAR2 and
CAR3 frequencies.

Consequently. when the TS-820S HET signal is applied to
the R-820 using a common VFO frequency, full transceive
operation with matched transmit/receive frequency can be

effected.

y = HET

ANT IF_FILTER
8.830MHz

BAND
14.0MHz

Tvq SMiH:

USB 8.8315MHz
LS8 8.8285MHz

Fig. 5.2 TS-820S Frequency Diagrd

8.830MHz

USB 8.8315MHz
LS8 8.8285MHz

Fig. 5.3 R-820 Frequency Diagram

455kHz

505KHz

8.375MHz

USB 48.5kHz
LSB 51.5kHz
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5.2 VARIABLE BANDWIDTH TUNING
(VBT) CIRCUIT

The VBT clrcuit functions to continuously change the IF filter

y crossing the of the 1st
(8.83 MHZ) and 2nd IF (455 kHz) filters
Since band center remains the IF

passband can be IF SHIFTED varied without changing its
center frequency, or the filter's passband(center frequency)
can be shifted to an optimum point while maintaining the set
VBT passband. Thus, interference signals are markedly
eliminated. Fig. 5-3 shows the VBT circuit block diagram.

Suppose that a 14.00 MHz USB signal is received at the
antenna. Under normal operating conditions, the VFO is set
to 5.5 MHz, CAR-1 to 8.831.5 kHz and HET to 19.56 MHz.
Thus, oscillator injection to the 1st Mixer is 22.8315 MHz,
and the SSB signal “A"” with 14.0015 MHz center frequency
is converted to the SSB signal “B" with 8.830 MHz center
frequency by the 1st Mixer(22.8315 — 14.0015 =
8.8300).

This signal is further converted to 455 kHz by the 2nd Mixer
and to 50 kHz by the 3rd Mixer. At this stage, Variable
Bandwidth is controlled by adjusting CAR2 by the VBT con-
trol. For simplified explaination, assume filters F2 and F5
passbands for normal CAR-1 and CAR-2 conditions are 2.7
kHz,

Fig. 5-4 (A) shows filter F2 and F5 characteristics and the
signal status where the VBT(CAR-2) is set to 8,375 kHz and
CAR-1 to 8,8315 kHz. Since the filter characteristic coin-
cides with the signal, the passband is 2.7 kHz.

Fig. 5-4 (B) shows CAR-2 set to 8,374 kHz and CAR-1, in-
terlocked with the VBT, set to 8,831 kHz. In this instance,
with the VBT control counterclockwise the signal passing
through F2 is shifted down by 500 Hz. Bandwidth of the
signal passing through the 8,830 kHz filter is 8,828.65-
8.830.85 kHz, or 500 Hz narrower than “normal”. Thus,
filter bandwidth becomes 2.2 kHz, and the signal passing
through the 455 kHz filter becomes 455.5 kHz +850 Hz-
the overall bandwidth of signals passing through F2 and F5
is therefore 1.7 kHz.

Since CAR-3 produces a 48.5 kHz(USB) BFO signal, the
MIX-D output is (8,831.0 — 8374.0) + 485 = 505.5
kHz, so the signal at “C" (455.5 kHz £850Hz) is converted
to the signal at “D"” (50 kHz +850 Hz) by the 3rd Mixer.
The difference frequency between CAR-1 and CAR-2 (8.-
831.0 — 8,374.0) is 457.0 kHz, which is a Carrier frequen-
cy 1.5 kHz higher than the sum of F2 and F5 signals center
frequency. Since the relationship between F5 center fre-
quency and the carrier remains the same, composite F2 and
F5 filter characteristic is such that only the bandwidth is
narrowed to 1.7 kHz, while the filters are not shifted.

CAR-2 8,375 0kHz
CAR-1 8,831 SkHz

FILTER BANDWIDTH
s

CAR-2 8,37akHz
CAR-1 8,831kHz
IF SHIFT -0

|
|
|

27 Ktz

CAR-2 8,374 OkHz CAR-2 8,374 0kHz FILTER
e 25042
€] D PSRN
WIDTH

SIGNAL
@ [ savowiory
cur

4
8,829 SN 8.830.85  BFO

8,828.15 8.830.0
(kHz)

2ND IF

2.70Hz

‘ v
2f =1 HLRS

455

15365 BFO

456,35

B

456.35
153,65 A0
asa.65 ass |
(kHz) |

veT ccw  (B)

.
|
{
}
i
i
I
|
i
/ el

KHz
(A) VBT AT "NORMAL"

i
I
|
I
I
i
I
|
|
|
|
|
|
i
I
I
I
I
I
I
I
I
I
!
I
I
i
I
I
1
I
i
\
I

z
8.831.35

Fig. 5.4 VBT Operation
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5.3 IF SHIFT CIRCUIT

Fig. 5-4(C) shows CAR-1 set to 8,831.25 kHz with the VBT
control positioned as in Fig. 5-4(8) and the IF SHIFT control
adjusted clockwise. Since CAR-1 has been set to 8,831.0
kHz (in Fig. 5-4(B)), the signal center frequency is 250 Hz
higher even when the IF SHIFT control is centered.

In this case, signal bandwidth through F2 is 8,828.65 — 8,-
831.1 kHz or 2.4 kHz which is 250 Hz narrower than “nor-
mal”, where the signal through F5 is the same as in Fig. 5-
4(B). The difference frequency (883125 — 8,374.0)
between CAR-1 and CAR-2 is 457.25 kHz, which is a
Carrier frequency 1.75 kHz higher than the sum of F2 and
F5 composite center frequency.

Consequently, the bandwidth is 1.7 kHz, and filter center
frequency is shifted +250 Hz as compared to ANT input.
Fig. 5-4(D) shows 1.7 kHz bandwidth as in Fig. 5-4(C), but
with the center frequency shifted —250 Hz

5.4 NOTCH CIRCUIT

Although the R-820 is designed so that its various os-
cillators can be adjusted by the VBT and IF SHIFT circuits,
the frequency relationship of the “D" mixer signal (Fig. 5-5)
remains constant, providing CAR-3 frequency is at “nor-
mal”. CAR-3 output is mixed with MIX C output through
MIX D and is fed to the 3rd Mixer; the 3rd mixer output
frequency is constant even when CAR-1 and CAR-2 fre-
quencies are varied.

The 3rd IF signal center frequency can be varied by changing
CAR-3 frequency. Audio output pitch remains the same.
The NOTCH circuit functions when the 50 kHz (center fre-
quency) filter is turned ON, as shown in Fig. 5-6. Since
Notch filter frequency is constant, CAR-3 frequency is varied
to shift the 3rd IF center frequency so the interfering signal
(CW., heterodyne, etc) is at exactly 50 kHz. This process
eliminates the interference and assures stabilize Notch filter
characteristic.

NOTCH FILTERSOKHz

a8 56z + AT
51 5kbz = Af

Fig. 5.5 NOTCH Filter Block Diagram
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—=-=SIGNAL BEFORE NOTCH TUNING
—-—-SIGNAL SHIFTED TO NOTCH

il

%%

[ R R R T
FREQUENGY IN Kbz
Fig. 5.6 NOTCH Filter Frequency Diagram

5.5 TRANSCEIVE CONNECTION CIRCUIT
CONFIGURATION

A schematic diagram for full transceive connection between
the R-820 and TS-820 (wiring already modified) is shown in
Fig. 5-7

For full transceive connection, the HET oscillator in the R-
820's PLL-ASSY unit must be made inoperative by turning
off Q12 so as to make the R-820 frequency agree with the
TS-820 frequency. Then the HET oscillator output from the
PLL-ASSY unit in the TS-820 can be used for the PLL-ASSY
unit in the R-820 by turning on the switching circuit (Q11) in
the CONV unit.

The diode switch circuit in the CONV unit is used to connect
the VFO line of the R-820 with that of the TS-820 for
transceive . The VFO swi is by
the B circuit, and a split frequency control is available with
the TRANSCEIVE switch on the R-820 and the FUNCTION
switch on the TS-820. (Refer to Table 2 on page 14.)
During reception, the CAR-1 unit in the R-820 operates to
indicate the frequency; and the carrier unit in the TS-820 is
made inoperative, causing the VCO output from the PLL-
ASSY unit in the TS-820 to stop and the receiver operation
and frequency display function in the TS-820 also to stop.
During transmission, the carrier unit in the TS-820 operates
to indicate the transmission frequency, and the R-820 stops
its operation. At the time, the R-820 goes into the MUTE
mode with its RL-12 turned off and the RB line set into a
negative voltage

The switching between transceive and separate operations
is accomplished by the SEP-TRCV switch. S1 switches the
HET oscillator circuit: S2 switches the HET signal line and
VFO signal line; S3 and S4 switch the B circuit in the VFO-
FIX unit in the R-820 and that in the TS-820; S5 and S6
switch the B circuit in the R-820's CAR-1 unit and that in
the TS-820's carrier unit.

www. shortwaveradic.ch
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Fig. 5.7 Tranceive Connection Circuit between the R-820 and TS-820

During transceive operation, if the SEP-TRCV switch is set
to the TRCV and the STBY-REC switch is set to the REC,
then the TS-820 operates as a receiver. If the STBY-REC
switch is set to the STBY position, the display goes out and
the VFO in the R-820 operates as an external VFO for the
TS-820.

For VFO transceive connection:

Setting the PULL-VFO switch at the rear to the VFO position
permits VFO transceive connection. The HET signal lines in
the R-820 and TS-820 are turned off, and the HET oscillator
in the R-820 goes into operation. Since the CAR-1 unit in
the R-820 and the carrier unit in the TS-820 perform
transmission/reception operation, frequency display ON-
OFF operation is not available.

5.6 PRINTED CIRCUIT BOARD
DESCRIPTIONS

5.6.1 VFO X40-1110-00

This unit contains 2 FET's, 2 transistors, and 3 diodes. Its
tuning range is 5.0 to 5.5 MHz- frequency stability is ex-
cellent. VFO output is the PLL VCO reference input.

5.6.2 Coil Pack Unit(X44-1230-00)

All tuning coils preselector variable capacitors and the band
selector rotary switch are arranged in one unit. This function
together with the RF unit.

5.6.3 RF Unit(X44-1240-00)

The RF unit consists of an FET RF amplifier and the balanced
1st mixer circuit. It also includes the RB voltage source cir-
cuit,

5.6.4 IF-A Unit(X48-1190-00)

The 1st IF signal(8.83 MHz) converted by the RF unit is in-
put to the IF-A unit. This signal passes through the NB
(Noise Blanker) filter, NB gate circuit, 1st IF crystal
filter(8.830 MHz), 2nd mixer, 2nd IF filter(455 kHz) and 2nd
IF amplifier, and is converted to the 3rd IF signal(50 kHz) by
the 3rd mixer.

This unit is equipped with an 8.830 MHz SSB crystal filter
and 455 kHz AM/SSB ceramic filters, plus the S-Meter
amplifier. The 8.830 MHz crystal filters YG-88A(AM) and
YG-88C(CW). and 455 kHz CW filters, YG-455C(500 Hz)
and YG-455CN(250 Hz) are available as options.

As optional filters are installed, desired filters can be
selected by the Preset switch

5.6.5 IF-B Unit(X48-1200-00)

This unit contains the 50 kHz Notch Filter circuit, tran-
sistorized switching circuit, 3rd IF amplifier, SSB/CW
product detector, AM detector, diode switching circuit and
AGC amplifier. It also includes a part of the NB level control
circuit and a Notch OFF voltage generator circuit for AM
operation.
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5.6.6 AF AVR Unit(X49-1080-01)

This board holds the audio preamps and power amplifier,
plus the FET bias, and 9V regulated power supplies.

5.6.7 Local Oscillator Unit(X50-1440-00)

This unit produces the 3rd mixer local oscillator signal and
BFO signal. Output from the CAR-1 and CAR-2 units are
fed to this unit and mixed with the 455 kHz signal. This
product is further mixed with the 50 kHz BFO oscillator out-
put. The 505 kHz output is fed to the 3rd mixer. The unit is
also used to control the NOTCH circuit.

5.6.8 FIX Unit(X50-1450-00)

This contains the Fixed Channel oscillator and (—6V) block
bias voltage generator circuit.

5.6.9 INDICATOR Unit(X54-1180-00)

This board contains a 100 kHz crystal, oscillater, 25 kHz
multivibrator and buffer.

5.6.10 Display Unit(X54-1310-00)

The 6-digit fluorescent tube indicates operating frequency as
processed by the Counter unit. The blue digits provide for
extended, fatigue-free operation.

5.6.11 Indicator Unit (X54-1180-00)

This unit hold the four LED indicators showing NOTCH, FIX,
VFO and RIT circuit operation.

5.6.12 NB Unit(X54-1330-00)

This holds the noise amplifier and the NB Gate switch drive
circuit. It detects and amplifies pulse noise to drive the Gate
switching diodes on the IF-A unit, operating the Noise
Blanker circuit.

5.6.13 VR Unit(X54-1340-00)

This board holds the NB, MONI and tone controls.

30

5.6.14 Car Assy Unit(X60-1040-00)

This consists of the CAR-1(X50-1480-00) and CAR-2(X50-
1460-00) units, each being equipped with crystal oscillators
for controlling the IF SHIFT and VBT. The VBT oscillator is
also used as the 2nd mixer local oscillator.

5.6.15 PLL Assy Unit(X60-1010-01)

This contains the PD (Phase Detector)(X50-1130-01) and
VCO (Voltage Controlled Oscillator) (X50-1330-00), units
which function as a local oscillator for the 1st Mixer.
Stabilized oscillator output equal to that of the built-in VFO
is obtained for each band. The PD unit holds crystal
(heterodyne) oscillators for each band, 2 mixer circuits,
waveform shaping circuits and the phase comparator. It
uses the VFO as a standard oscillator to produce VCO con-
trol voltage, and forms a pure electronic IF SHIFT loop with
the carrier signal from the CAR ASSY unit. The VCO unit is
composed of FET oscillators for each band, buffer amplifier
circuitry, and an oscillator shut-off circuit that stops output if
the PLL circuit fails.

Oscillator frequency is voltage controlled by the PD unit
Band selection is by means of diode switching.

5.6.16 Counter Assy(X60-1020-00)

This unit contains a counter mixer and Digital counter
board. VCO (processed VFO) and carrier are mixed and the
true operating frequency is derived and supplied to the dis-
play unit.

5.6.17 Converter Unit

This unit is used to receive SW (Short Wave) broadcasts in
the 49m, 31m, 26m and 16m bands. The input circuit for
each band consists of bandpass filters. The local oscillator
circuit is equipped with crystal oscillators which, together
with the bandpass filters, are selected by diode switches.
Frequency display is via the mixed local oscillator and PLL
outputs. Actual operating frequency is displayed because
composite local oscillator signals are use. This unit also
contains the HET and VFO signal switching circuit which
selects FULL or VFO TRANSCEIVE operation and the
Monitor control circuit.
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SECTION 6. CRYSTAL FILTER OPTIONS

6.1 INSTALLATION: OPTIONAL FILTERS 5. Change the Preset switch position, referring to Table 6-
1
Various crystal filters are available for use with the R-820. 6. Replace the IF-A unit recable the board, and replace the
CAUTION shield. Replace the top and bottom cover.
Before installing crystal filters, be sure to disconnect the
POWER cable. 1] 1]
6.6.1 Preparation P
The following tools are required for crystal filter installation La:
The nutdriver may not be required, depending on the type of
filter being installed, g
W |
1. Phillips Screwdriver - ‘_ e
2. Nutdriver, 3m/m (7/32") i
3. Long Nosed Pliers Py
4. Diaganal Cutting Plier r— T
5. Soldering Iron(40W or less) P H
6. 60/40 Rosin Core Solder e — —
2 Installation Proceedure (Fig. 6-1) PRESET SWITCH
1. Remove the top and bottom covers from the receiver.
2. Remove the shield (4 screws) from the IF-A unit (X48-
1190-00), located on the left hand side of the chassis.
3. Disconnect and remove the IF-A unit (4 screws)
together with its mounting bracket
4. Install the Crystal Filter on the IF-A unit
NOTE 1
Different filters are installed by seperate proceedures.
Lol Fig. 6.1 Optional Filter Installation

Because the board is flow-soldered, the filter lead holes will
probably be covered, and must first be opened by desolde-
ring.

6.2 FILTER PRESET SWITCHING
IF-A (FIG. 6-2)

NOTE 3 After crystal filters have been installed, set the Preset switch
per Table 6-1, which shows passband width as determined
by PRESET, SELECTIVITY, and MODE switch positions
The PRESET switch has no effect on the YG-88A(8.83 MHz
AM filter)

Use a low power iron for a short time only. Too much heat
will damage the crystal filter!

i) YG-88A
Remove the jumper wire and resistor R66 from the cir-
cuit board(marked 6 kHz) on the upper left side. Install
the filter by soldering the 4 pins from the rear side of the
board.
YG-88C
Install the filter on the circuit board(marked 0.5 kHz) on
the lower left side by soldering the 4 pins from the rear
of the board.
iii) YG-455C, YG-455CN
Install these filters on the circuit board(marked 0.5 kHz
or 0.25 kHz) on the right side. Tighten the filter to the
board using the supplied nut, and solder the pins.

Fig. 6.2 Filter Preset Switch

31

i shortwaveradio.ch



TABLE 6.1 Filter Preset Switch Settings

Prosot Switch
Optionai Fiter | Posiion ON Mode 1IF Fiter 20F Fier | Pass Band Width | Ajustmnt Range Note
(Allothers OFF)
Auto AM No fiter: Signal 6tz Bk -
passas thiough
ow 274z 27k 24k 500 Ha~24kHz
use 274k 27k 24z 600 Hz~2 4 kHe
LSB 2.7 kHz 2.7 kHz 24kHz 600 Hz~2 4 kHz
No optiona! ATTY 27k 27k 2akH 600 He~2 4 kHz
filter installed LR S
025 - E = - No effect use
e = = = & autooniy
avlis ol 24k 24k 24k 600 Hz~24xHz | Ifnot noted. same
6kHz Allmods No filter: Signal BkHz BkHz - pass band width
passas through
Gk Bz Gz FEpTTT
AuTo A i S Seie | coorozame
o 274k 271z 24k 00 Hz~2.4 ki
use 27kHe 27k 24kt HE~ 2.4 kHz
v6-88A 1468 27KHz 271 2ai 500 Hz~2.4 kHz
e S Bhz 6z [ 43KHz~BKHz
B = = = No effect use
= - = uto oniy
05 All mode BNl
AUTO No ier Signal Sz Bz = Wamamamamam
passes through
cw 27 iz 5004z 500 2 *
use 2744z 271 24kt 600 Hz~2.4 kHz
YG-455C 1369 LS8 27kHz 27 kHz 24kHz 600 Hz~2.4 kHz
ATTY 274z 500z 500Hz *
025 Allmode 27k = = = No affect use
05 Allmode 274z 500 Hz 500 H * auto only
AT AW Nofiter Signai ki Bz
passes through
ow 27 kHe 2504z 250z *
Uss 27z 274z 244z 600 i~ 2.4 kHz
YG-455CN. 1356 Lse 27kHz 2.7 kHz 2.4 kHz 600 Hz~2.4 kHz
Y 27 2504z 250Hz *
025 Allmode o 2504z * No effect use
05 All mode. = — v auto only
AUTG I o iter Signal G Bk
passes through
cw 27Kk 500 Hz 500 Hz *
¥5-455¢ S B uss 27k 274 24kHe 500 Hi~24 kb
YG-455CN LsSB 27kHz 2.7 kHz 2.4 kHz 600 Hz~2.4 kHz
ATTY 271 500 Hz 500 Hz *
025 Allmode 27k 250z 250 Mz *
05 All mode 2.7 kHz 500 Hz 500 Hz *
AUTO AW No fiter Signal Skz Gk
passes through
cw 500 He 27k 500 Hz *
uss 274 271 244z 600 H~2.4 kHz
YG-88C 2478 LsB 2.7 kHz 2.7 kHz 24 kHz 600 Hz~2.4 kHz.
ATTY 500z 2744 500 Hz *
025 Allmode 500tz = = = No effact use
05 All mode 500 Hz 24kHz 500 Hz * auto only
AUTO AM No fiter Signal Gz Gz
passos thiough
cow 500 Hz 500 Hz 500 Hz 150 Hz~500 Hz
— use 274z 274 24k 600 Hz~2.4 kHz
i 2468 Lss 27 kHz 274z 24kt 600 Hz~2 4 kbz
ATTY 500 Hz 500 Hz 500 150 Hz~500 Hz
025 Allmade 500 Hz = = = No effect uso
05 All mode 500 Hz 500 Hz 500 Hz 150 Hz~500 Hz | autoonly
AUTO AN o fiter Signal Bz Sz =
passes thiough
ow 500z 271 500 Hz *
Es use 274z 27k 24k 600 Hz~2.4 kb2
aesEc, 2478 Ls5 274z 27k 241 500 Hz~24 ktz
RTTY 500 Hz 27 kHz 500 Hz *
025 All mode 500 Hz 250 Hz 250 Hz *
05 Allmove 500 H 241 500 Hz *
AUTO AM No fiter Signal SkHz Gitz -
passes through
ow 500 4z 500 Hz 500 He 150 Hz~500 He
¥6.85C Uss 27k 27Kz 24k 600 Ha~2.4 ke
VG.455C 24609 Ls8 271k 271k 24k 500 Hz~2.4 kHz
¥G-a55CN ATTY 500He 500z 5001z 160 Ha~ 500 He
025 All mode 500 Hz 250 Hz 250 Hz *
05 All mode 500 Hz 500 Hz 500 Hz 150 Hz~500 Hz
AUTO AM 6 kHz 6 kHz 6 kHz 4.3kHz~6 kHz
Y6884 Switch has no W 500 Hz 500 Hz 500 Hz 150 Hz~500 Hz
Jesa effect o use 27k 27Kz 241z 600 Hz2.4 ki
Soos AMYG-88A (56 27 27\ 2410 600 Hz~2 4 ke
bl ATTY 5004z 500z 500z 150 Hz~500 Hz
24609 025 Allmode 500 Hz 250z 250 H *
05 Allmode 500 Hz 500 Hz 500 Hz 150 He~500 Hz

* The VBT will function, but not properly, since pass band width characteristic of the 8.830 MHz and 455 kHz filters are
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SECTION 7. MAINTENANCE AND ALIGNMENT

7.1 GENERAL INFORMATION

The R-820 has been factory aligned and tested to specifica-
tion before shipment.

Under normal circumstances, the receiver will operate in ac-
cordance with these operating instructions when properly
adjusted.

Attempting service or alighment without factory authoriza-
tion can void the receiver's warranty.

When operated properly, the receiver can give years of ser-
vice without requiring realighment.

The information in this section, some general service
can be without test
A full service manual is available as a seperate

equipment.
publication.

7.2 REMOVING THE CABINET
(FIG. 7-1)

Remove the eight top cover screws and nine bottom cover
screws and lift away the panels.

Fig. 7.1 Cabinet Removal

7.3 9V ADJUSTMENT AF AVR
UNIT (X49-1080-01)

Adjust VR4 for 9V between the “9” terminal and chassis.

www.shortwah

7.4 AGC BIAS ADJUSTMENT AF AVR
UNIT (X49-1080-01)

Adjust VR1 for 3.5V between the “RF1” terminal and
chassis.

7.5 RIT ZERO ADJUSTMENT AF AVR
UNIT (X49-1080-01)

Center the RIT control turn the RIT and CAL 25 kHz switch

Adjust the Main Tuning for a beat of approximately 800 Hz
to 1 kHz.
Adjust VR2 so the beat does not vary, RIT ON to RIT OFF.

7.6 CRYSTAL CALIBRATOR ALIGNMENT
(X52-0000-01)

Set the MODE switch to AM, the BAND switch to WWV,
and tune to 15.000.0 MHz. A 15 MHz WWV signal should
be received

Tumn the CAL 25 kHz switch ON- the marker is superim-
posed on the WWV signal and is heard as a beat,

Adjust trimmer TC1 for zero beat. The marker's frequency is
now calibrated

7.7 DIGITAL DISPLAY CALIBRATION
(FIG. 7-2)

Set the MODE switch to AM, the BAND switch to WWV and
tune to 15,000.0 MHz. A 15 MHz WWV signal should be
received. Connect the supplied Counter Calibration cable
between the Counter unit and the X VERTER IN jack on the
rear panel. A beat is superinposed on the WWV signal by
the harmonics of the Counter standard oscillator. Adjust the
Counter trimmer for a zero beat. The frequency indicated on
the Digital Display is now accurately calibrated.

After calibration, disconnect the Counter Calibration cable.

adio.ch



7.8 ANT AND MIX COIL ALIGNMENT,
COIL PACK UNIT (X44-1230-00)

ANT and MIX coils are contained in the Coil Pack unit. Turn
the CAL 25 kHz switch ON to receive a marker signal. Ter-
minate the ANT connector with a 50 ~ 752 load resistor.
Center the PRESELECTOR and adjust the ANT and MIX
coils for maximum S-meter deflection, using Frequency
Table 7-1

Start with the 1.8 MHz band and proceed.

To adjust the 10M band, use only 29.0 MHz in the 29.0
MHz band,

TABLE 7.1 Coil Pack Alighment Order

BAND | ARLSTMENT | anTcOIL | mix coiL
18 1.90 MHz L1 L 916

35 3.75 MHz L3 L1017

7.0 7.25 MHz La L11.18

140 14.25 MHz Ls L12.19
210 21.25 MHz L6 113.20
290 29.00 MHz L7 L1421
wwv 15.25 MHz L2 L 815

7.9 IF ALIGHMENT, IF UNITS

Receive a Marker signal at any frequency by turning the CAL
25 kHz switch ON. Adjust the PRESELECTOR and Main
Tuning for maximum S-meter deflection.

Adjust T4, T5, T6 and T8 on the IF-A unit (X48-1190-00),
and T2 and T3 on the IF-B unit (X48-1200-00) until the S-
meter indicates maximum deflection. DO NOT adjust T7 on
the IF-A unit, T1 on the IF-B unit, or the Notch filter trim-pot
VR1 on the IF-B unit

7.10 S-METER ADJUSTMENT IF-A UNIT
(X48-1190-00)

Disconnect the antenna and adjust VR1 on the IF-A unit for
S-meter “zero”. If a Standard Signal Generator(SSG) is
available, adjust VR2 for the meter “S-9" indication, using a
14.25 MHz 40dB (50uV) signal (SSG open terminal
voltage).

7-11 NOTCH ADJUSTMENT, IF-B UNIT
(X48-1200-00)

Set the RF-ATT to 40dB and the MODE switch to any posi-
tion other than AM. Turn the NOTCH switch OFF. Turn the
CAL 25 kHz switch ON and receive a marker signal at 1.9
MHz. Adjust the PRESELECTOR for maximum S-meter
deflection

Turn the AGC switch OFF, the NOTCH switch ON, and
center the NOTCH control. Adjust the Main Tuning to
minimize the Marker signal while monitoring AF output
through the speaker. Then adjust VR-1 on the IF-B unit to
further minimize audio output. DO NOT adjust T1 on the
IF-B unit.
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Fig. 7.3 RF Unit Alignment

7.12 MAINTENANCE
WARNING
ALWAYS Disconnect Power BEFORE Attempting Service.

CAUTION

If you are unfamiliar with Solid State techniques, refer ser-
vice to a qualified TRIO-KENWOOD technician.

7.12.1 Transistors

Transistors can be easily destroyed by being accidentally
shorted or shocked by metalic tools (screwdrivers, etc.). Ex-
cersise care during service of the circuit boards

7.12.2 Resistors and Capacitors

When resistors or capacitors become defective, be sure to
use replacement parts of the same type and rating

7.12.3 Fuse Replacement

If the fuse blows, check the cause before replacing with a
new one. For replacement, turn the VOLTAGE SELECTOR
fuse cap counterclockwise. Replace the fuse with the
supplied spare(1A)

7.13 ORDERING SPARE PARTS

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

Model and serial number of the equipment.

Schematic number of the part.

Board number on which the part is located Part name and
number if known.

7.14 SERVICE

Should it ever become necessary to return the equipment for
repair, pack in its original boxes and packing, and include a
full detailed description of the problems involved
You need not return external accessory items unless they are
directly related to the service problem.

NOTE
When claiming Warranty service, please include a photo-
copy of the Bill of Sale, or other proof of purchase showing
date of sale.

W ShoHwavETadio) chr



SECTION 8. TROUBLESHOOTING

If trouble arises with the unit, conduct the following checks
If the trouble persists after having made these checks, con-

facility.

tact your dealer or nearest KENWOOD authorized Service

Trouble

Cause

Remedy

Unit completely dead with

. Incorrect AC connection.

. Reconnect AC plug

Power switch ON. 2. Power connector loose. 2. Reseat power connector.
3. Fuse blown 3. Replace fuse. (If new fuse blows,
unit is defective.)
No signals received with 1. VFO or Fixed Channel not operating. 1. Set TRANSCEIVE switch to NORM
antenna connected, S-Meter or RX position.
at zero. 2. REC-STBY switch in STBY position. 2. Set to REC position.
3. SEP-TRCV switch in TRCV position. 3. Set to REC position
Check for opened or missing HET
4. Selectivity switch set to vacant cable (to TS-820S).
filter position. 4. Reset the Preset switch to correct
5. Amateur Band switch not at settings.
29.5 MHz, SW Band switch not at Set VBT control to NORMAL position.
NORM 5. Set amateur Band switch to 29.5 MHz,

or set SW Band switch to NORM.

No signals received, and
S-Meter is deflected up scale
with antenna connected.

RF gain reduced.

Turn RF-GAIN fully clockwise.

S-Meter deflects without
signals.

N

Power voltage is too low.

. RF cireuit gain is too low.

N

Reset Voltage Selector to correct
local line voltage.
Turn RF-GAIN fully clockwise.

No SSB reception.

. Wrong sideband.

Set MODE switch to alternate SSB
position

High-cut (or low-cut) tone
during SSB reception.

. Misadjustment of IF-SHIFT and/or VBT.

Set IF-SHIFT to normal (detent)
position. Set VBT control to NORMAL
position.

Frequency remains the same
when RIT control is adjusted.

RIT circuit is OFF.

. Turn RIT ON.

No pan display with
SM-220/BS-8.

. Reversed IF1, IF2 cables.

. Correct reversed cables.

Transceiver ANTI-VOX inoperative,

1.

Missing, opened Anti-Vox cable.

2. ANTI-VOX modification not installed

in Transciever.

o -

. Repair or replace cable.
. Reference section 4.24.8

www.shortwavatadio,ch
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$KENWOOD

CW CRYSTAL FILTER YG-88A FOR THE R-820
INSTALLATION PROCEDURE

When installing the YG-88A crystal filter in the R-

820, proceed as follows:

1. Remove the R-820 top and bottom covers.

2. Remove the IF-A unit shield (located on the
left hand side).

. Disconnect and remove the IF-A unit together

with the mounting bracket.

Remove the jumper wire and resistor R66 from

the option filter mounting space (marked “6kHz"")

on the upper left side of the circuit board of the

IF-A unit.

Insert the filter and solder the 4 pins from the

rear of the circuit board. Use a low power iron,

and solder as quickly as possible.

The filter operates without resetting the Preset

switch.

. Reconnect and replace the IF-A unit and shield.
Replace the top and bottom covers.

w

>

o

o

Specification:

Center frequenc 8830kHz
Passband width: 6kHz at —6dB
Attenuation bandwidth: 11kHz at —6dB
Guaranteed attenuation: Better than 80dB

A
i
i
=

Remove jumper
wire and resistor.

A product of

TRIO-KENWOOD CORP.

617 3-chome. Aobadai. Meguro-ku. Tokyo 153, Japan

© 8486 PRINTED IN JAPAN B50-2582-00(K.0)




$KENWOOD

CW CRYSTAL FILTER YG-455C FOR THE R-820
INSTALLATION PROCEDURE

When installing the YG-455C crystal filter in the

R-820, proceed as follows:

. Remove the R-820 top and bottom covers.

Remove the IF-A unit shield (located on the left

hand side).

. Disconnect and remove the IF-A unit together

with the mounting bracket.

Insert the filter in the mounting space marked

0.5kHz"" (on the upper right side of the circuit

board), IF-A unit. Tighten the filter from the

circuit board rear using the supplied nut, and

then solder the leads.

Use a low power iron, and solder as quickly as

possible.

Set the Preset switch (IF-A unit circuit board

(center)) referring to the Table below.

Note: For details, refer to the (R-820) instruction
manual.

Reconnect and replace the IF-A unit and shield.

Replace the top and bottom covers.

[N

w

5

o

o

Specifications

Center frequency: 455.7kHz
Passband width: 500Hz at —6dB
Attenuation bandwidth: 820 Hz at —60dB
Guaranteed attenuation: Better than 80dB

Preset Switch Settings

Preset switch position
Filters installed

1 2 3 4 5 6 z 8 9
YG-455C only o o o o
YG-455C and YG-88C o] o o o
YG—455C and YG-4565CN o O (e} o
YG-455C, YG-455CN and YG-88C (¢} [¢) O O
Standard specification (=] o o] e}

Table 1 O: 0N

A product of

TRIO-KENWOOD CORP.

617 3-chome. Aobadai. Meguro-ku Tokyo 153, Japan

©8486 PRINTED IN JAPAN B50-2578-00 (K.O)
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