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Introduction

This manual describes information necessary for maintenance
of the NRD-525 Receiver. We hope the manual will be helpful
to you in maintenance and repair.
For the details of operation of the NRD-525, please refer
to the instruction manuals for NRD-525 and optional units.
The following units are available as options for the NRD-525
Receiver:

# VHF/UHF converter CMK-165

# RITY demodulator CMH-530

# RS-232C interface unit CMH-532

First, this manual describes standard information about the
NRD-525 not equipped with optional units. Then, it

proceeds to description of information about optional units.
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OPERATION

Units
The NRD-525 is roughly classified into the five blocks:
chassis, receiver, synthesizer, control, and panel.
The chassis block consists of the rear panel, power
supply circuit and motherboard which mutually
connects plug-in units.
The receiver block consists of the following three
units:
1) HF Tuning Unit (CFL-205)

This unit consists of the electronic double tuning

circuit, RF amplifier circuit and lst mixer circuit.

2) IF filter unit (CFL-36)
This unit consists of lst IF filter circuit, 2nd
mixer circuit and noise blanker circuit.

3) IF AF amplifier unit (CAE-182)

This unit consists of the notch filter circuit, IF
amplifier circuit, AF amplifier circuit, demodulator

circuit, AGC amplifier circuit and squelch circuit.

The synthesizer block consists of the following two
units:
1) Loop 1 unit (CAG-131)
This unit gencrates lst local signal by synthesizer.
1st local signal covers 70.543MHz through 104.453MHz

in 1kHz steps. (See Table 1-1)



2) Loop 2 unit (CGA-132)
This unit generates 2nd local signal and BFO signal.
2nd local signal covers 69.99899MHz through
69.99800MHz in 10Hz steps. BF0 signal is de-

termined by the mode. (See Table 1-1 and 1-2).



The control block consists of the following two units:
1) CPU unit (CDC-353)
This unit includes the microcomputer and its pe-
ripheral circuit and control voltage generator
circuit. The microcomputer controls the receiver,
synthesizer and panel blocks. Voltage generated
by the control voltage circuit is used to control

the double tuning circuit.

N

Data I/O unit (CMH-632)
This unit includes the reference signal generator
circuit (12.8MHz), counter circuit of synthesizer

and peripheral circuit for the microcomputer.

The panel block consists of the following two units:
1) pisplay unit (CDE-418)
This unit includes the controls and switches used
to operate NRD-525, large Vacuum fluorescent
display and microcomputer. The vacuum fluorescent
display indicate the frequency, mode, band, etc.
2) Jack unit (CQB-40)
This unit has the PHONE jack and RECORD jack.

1-2 Details of Blocks
1-2-1 Chassis Block
o Rear Panel:
The following connectors, terminals and jacks are

located on the rear panel of NRD-525:
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MF/HF ANT Lo-Z connector

An antenna with low impedance (inverted-L type,
doublet, or Yagi antenna) can be connected to this
connector. For connection to the antenna, a coaxial
cable (502 or 758) should be used.

MF/HF ANT Hi-Z terminal

An antenna with high impedance (5 or 6m long copper
wire) can be connected to this terminal.

ANT switch

This switch is used to select an MF/HF antenna
with low or high impedance.

GND terminal

A grounding wire is connected to it. Be sure to
ground NRD-525 to prevent personal injury due to
electric shock and trouble due to interference by
other devices.

LINE OUT jack ‘
This is a jack for received audio output. The
output impedance and output level are respectively
set at 6002 and 0dBm.

EXT SP jack

This jack is used to connect an external speaker.
When an external speaker is connected, the built-in
speaker is automatically turned off.

SIDE TONE jack

When signal from another device is entered into
this jack, it can be monitored with the speaker for

NRD-525.



h. MUTE jack
This jack is used to control on/off of AF output.
When the line connected to this jack is grounded,

the AF output is muted (OFF).

. DC OUT jack
This jack is used for 10.8V DC output. Maximum 30maA

can be output.

TIMER OUT terminal

The signal from the relay contacts used to control
an external device with the aid of the timer is
output from this jack. The contact capacity is 24V
DC, 3A maximum. You should not comnect the AC power

to this terminal.

x

. PRINTER connector
If an output is to be fed to the printer when the
optional RTTY demodulator CMH-530 is used for
reception of RTTY, the printer must be connected to

this connector.

MARK/SPACE jack

output for mark and space signal indicator in case
the optional RITY demodulator is used for reception
of RITY. It can be connected the X and Y axes
inputs of an oscilloscope or CKJ-61 attached to the
demodulator unit.

RS-232C connector

B

This connector is used when NRD-525 is controlled

by another device through the optional RS-232C interface



unit (CMH-532). This connector is attached to the
CMH-532, not provided as a standard accessory.
It is covered with a cap.

n. DC power connector
This connector is used to supply DC power (standard
13.8V) to NRD-525.

AC power connector

This connector is used to supply AC power to NRD-525.

AC voltage selector with fuse

This voltage selector has a fuse for AC power source
(1R). The source voltage is selected from 100, 120,
220 and 240V AC by this selector.
q. VHF/UHF ANT connector

This antenna connector (509) is used to receive VHF
band and UHF band with the aid of the optional
VHF/UHF converter (CMK-165). This connector is
attached to the cwk-165, not provided as a standard

accessory. It is covered with a cap.

o Power Supply Unit
DCL0.8V, 9V and 5V are regulated from the AC power
(100, 120, 220, or 240V) or 13.8v DC.
10.8V is supplied to the receiver and synthesizer
blocks. 10.8V is turned on and off by the microcomputer
when the power switch is put to the TIMER position.
With the aid of the regulator IC for the power source,

9V is supplied to the AF amplifier for the speaker and



to the drive voltage generator circuit for the vaccum
fluorescent display on the panel. There are two 5V
systems. Regulator ICs for power source is used

for these two 5V systems. One is mainly supplied as
power source for IC in the control block. The other
one is used for backup to RAM IC and clock IC in

the CPU unit. The 5V backup input to the regulator
IC is taken from the line in front of the power
switch. So RAM and CLOCK ICs are always powered even
when the power switch is turned off as long as the AC

or DC power is connected.

1-2-2 Receiver Block

Let us see the flow of signals in this block.
The 90kHz-33.9999MHz signal entered through the antenna
is sent to the CFL-205 HF TUNE unit. Further, the
signal is sent to the radio frequency input tuning
circuit through the arrester diode used for protection
of input circuit. The attenuator switch is on at this
time, a 20dB attenuator is inserted in the signal
route before the received signal is sent to the tuning
circuit. The tuning circuit consists of the low-pass
filter for 400kHz or less and five double tuning
circuits using the variable capacitor diodes, and
covers all receiving frequency range. Each tuning

circuit covers the following frequency ranges:




RF Band No. Frequency range (MHz)
Band 1 0.09 - 0.399 (LPF)
Band 2 0.40 - 0.799
Band 2 sub 0.80 - 1.599
Band 3 1.60 - 2.649
Band 3 sub 2.65 - 4.399
Band 4 4.40 - 7.399
Band 4 sub 7.40 - 12.299
Band 5 13.30 - 20.499
Band 6 20.50 - 33.999

Selection of these tuning circuits, and supply of bias
voltage to the variable capacitor diodes are con-
trolled by the microcomputer according to the receiving

frequency.

The tuning circuit can be bypassed to receive very
weak signal which may be affected by the loss in the
tuning circuit. In this case, the 1.6MHz high pass
filter is used (PASS).

The received signal passing through the tuning circuit
is amplified by the wide band radio frequency amplifier
through the 35MHz low-pass filter. lst mixer circuit
mixes the amplified signal with 70.543-104.453MHz lst
local signal sent by the synthesizer block, and converts
it into the lst IF signal of 70.45399-70.453MHz.

The lst IF signal which has passed through the crystal

filter with the center frequency of 70.455MHz and pass




bandwidth of 12kHz is fed to the 2nd mixer after it

is amplified by the lst IF amplifier.

This signal is mixed with the 2nd local signal of
69.99899 - 69.998Mz and converted into the 2nd IF
signal of 455kHz.

The 455kHz signal is sent to the ceramic filter with
the center frequency of 455kHz and pass bandwidth of
12kHz and to the noise blanker circuit. The noise
blanker circuit consists of the noise amplifier, AGC
detector, AGC amplifier and noise blanker gate control.
The gain of the AGC amplifier can be adjusted with the
NB level control on the panel. Thus, the sensitivity
of the noise blanker circuit can be adjusted. If the
NB level is pulled to the [W] position, the time
constant for the noise blanker circuit becomes greater,
and wide noise such as woodpecker noise can be removed.
If the noise blanker circuit detects pulse noise
according to the setting of the NB level control, the
noise blanker gate works according to the pulse width,
and temporarily shuts off the signal passage.

The signal which has passed the noise blanker gate is
sent to the notch filter circuit through one of the
intermediate frequency IF filters with the rated
bandwidth of 6kHz (WIDE), 3kHz (INTER) and 12kHz (AUX)
(or any other frequency if optional filter is employed).
If the NOTCH control on the panel is put to the central

position, the notch filter circuit attenuates 455kHz



signal by more than 30dB. If the NoTcH control is :
rotated, the 455kHz signal can be changed by about
+3kHz.

The signal which has passed through the notch filter
is supplied to the AGC circuit and demodulator circuit
after it is amplified by the IF amplifier. The AGC
circuit amplifies the signal and sends it to the AGC
detector circuit. The AGC detector circuit consists
of the portion operating in the AM mode and that
operating in any other mode. The detector output
controls the gains of lst and 2nd IF amplifiers ac-
cording to the time constant determined by AGC

(FAST, SLOW, OFF) on the panel. At the same time,

the detector output is also sent to the panel for
indication with the S meter.

The demodulator circuit is divided into the FM mode
detector and the other modes detector. Detection in
the FM mode is performed by the IC with a built-in
limitter and detector.

In case of AM detection, the demodulating circuit

takes out the carrier component from the receiving

signal and op as a 3
In case of other than AM or FM detection, the BFO signal
for demodulating is supplied from the synthesizer
section and the demodulating circuit operates as a

product detector.
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1-2-

The squelch circuit compares the output from the detector
IC with the level set with the SQUELCH control on the
panel in the FM mode and controls on/off of the squelch
gate. In any other mode, the squelch circuit compares
the AGC voltage with the setting and controls on/off of
the squelch gate. Part of the signal which has passed
the squelch gate is supplied to the audio frequency
power amplifier through the AF GAIN control on the
panel and drives the built-in speaker, external speaker
or headphone. The TONE control on the panel allows
adjustment of the filter used to cut off the high tone.
The other portion of the demodulator signal is sent to
the line amplifier through the semi-fixed resistor and
fed to the LINE OUT jack on the rear panel and RECORD

jack on the front panel.

3 Synthesizer Block
Refer to Fig. 1-1 Block Diagram.

The synthesizer block of NRD-525 generates 70.543 -
104.453MHz 1st local signal and 69.99899MHz - 69.99800Mz
2nd local signal meeting the 90kHz - 33.9999MHz received
signal, and BFO signal for demodulation in the 455kiz
band, and supplies them to the receiver block. The
synthesizer block uses 100kHz, which is obtained by
dividing the 12.8MHz standard signal from the temperature

ing crystal oscillator (TCX0) by 128, as the

reference signal. 1st local signal supplied to 1st



mixer circuit in the receiver block is generated in
the range of 70.543MHz - 104.453MHz in minimum 1kHz
steps according to the set receiving frequency by the
phase lock loop (PLL) using 100kHz as reference
frequency. The oscillation frequency from the voltage
control oscillator (VCO) in the 1L0OP1 unit is con-
trolled by the set value given to the pulse-swallow
counter, consisting of the variable dividers N and A,
and accumulator B. Like lst local signal, 2nd local
signal supplied to 2nd mixer circuit is generated in
the range of 69.99899MHz - 69.99800MHz in 10Hz steps
by the PLL. The oscillation frequency of the VCO in
the LOOP2 unit is controlled by the set value given
to the accumulator C. The BFO loop which generates
the BFO signal sent to the demodulator consists of ICs
including the VCO and double balance mixer, and ICs
including variable divider and phase frequency de-
tector. The oscillation frequency from VCO is divided
by 100 and supplied to the demodulator circuit. The
set values given to the pulse-swallow counters and
accumulators in loop 1 and loop 2 are set by the
microcomputer based on the receiving frequency.
According to the receiving mode and setting of the BFO
control, the computer determines the set value given

to the variable divider in the BFO loop.



1st LOCAL
70 453 Wiz-104 453 iz

CGA-131 LOOP1

ok gk (LOOP1)

IUFFEIH CXC

12.8 Wiz CMH-632 DATA 1/0
EE

100 khz
REF

fL2 _ 2nd LOCAL
54,998 Hiz—53 99855 Hiz

(LOOP2)

(BFO LOOP)

CGA-132 LOOP2

FIG. 1-1 SYNTHESIZER SECTION BLOCK DIAGRAM
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BAND| fr_auin) P omo 1 omo T2 o
A |0.09-34 70543 - 104.453 | 70.45399 - 70.453 | 69.99899 - 69.998
8 34-60 | 104.453-130.453 | 70.45399 - 70.453 | 69.99899 - 69.998
C | 114-141 |184.453-211.453 |70.45399-70.453 |69.99899 - 69.998
D | 141-174 |211.458-244.453 | 70.45399 - 70.453 |69.99899 - 69.998
E |422.5-456.4| 439.953 - 526.853 | 70.45399 - 70.453 | 69.99899 - 69.998

[TABLE 1-1 _ NRD-525 FREBUENCY TABLE]
FIODE | T con T3 o REMARKS
RTTY | 457.21 | 2210 % 85 PBS:Center.FS:+ 85Hz
RTTY | 457.10 | 2100 * 200 PBS:Center.F
RTTY | 456.87 | 1870 + 425 PBS:Center.Fs
o 455.00 0 PBS:Center.BFO:Center
UsB 456.50 0 PBS:Center.No—Modulation
LsB | 453.50 0 PBS:Center.No—Hodulation
AM — -
FM — —
Fax | 456.80 | 1900 * 400 PBS:Center.FS: 400 Hz

[TABLE 1-2 FREGUENCY TABLE OF THE BEAT FREQUENCY OSCILATER]
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1-2-4 Control Block
The control block generates signals necessary for con-
trol of the receiver block and synthesizer block
according to operation from the panel, exchanges infor-
mation with the panel, and controls the optional units
(VHF/UHF converter, RTTY demodulator, RS-232C interface,
etc.). The control block mainly consists of the micro-
computer and its peripheral circuits.

When the microcomputer receives frequency data from
the panel (entry with numerical keys, tune control,
up/down, etc.), it gives frequency data to the loop 1,
loop 2, and BFO loop in the synthesizer block, based
on the data on the receiving frequency and receiving
mode, and controls the PLL. At the same time, the
microcomputer generates the band change data (RF BAND)
meeting the receiving freguency, and generates the
tuning voltage with the aid of the D/A converter to

control the tuning circuit in the receiver block.

The mi data y for indi-
cation and sends it to the panel block. It receives
data (RTTY demodulation sign, receiving signal for
RS-232C, etc.) and performs control accordingly. The
control block has IC for the clock. This IC is
operated by the 32.768kHz clock signal and it provides
the clock data necessary for the microcomputer. This
IC works independently of the on-off of the power

switch if AC or DC power is connected to NRD-525.
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1-2-

However, the clock IC is not backed up by a battery.
The memory IC is backed up by a battery so as to
protect the data on the preset channel and recovery

of previous conditions in case of power interruption.

5 Panel Block

The panel block consists of the key switches used to
set various receiving data; vaccume fluorescent
display and their drive circuit; controls associated
with setting of the receiving frequency including
tuning control, BFO control, and PBS control; micro-
computer; and controls directly affecting the receiver
block including RF gain control, AF gain control, tone
control, squelch control, and notch filter control.
The microcomputer in the panel block sends data to the
microcomputer in the control block whenever switches
and controls under its control are manipulated. The
microcomputer in the control block prepares data and
sends back data necessary for indication. The vacuum
fluorescent display is dynamically lit and their cycle
is synchronous with the clock signal (CLK) sent by the
microcomputer in the control block. Dimmer is operated
by changing the time of illumination in each clock
signal. As the power source for vacuum fluorescent
display, 9V is converted into about 35V by the DC/DC
converter.

The BFO, PBS and AGC (S-A/D) signals are converted

1-16



into digital values by the A/D converter and processed

by the microcomputer.

1-3 oOperation of Optional Units

1-3-1 CMK-165 VHF/UHF Converter
The CMK-165 VHF/UHF converter consists of the two PCBs:
the RF unit CHE-85 and LOCAL OSC unit CGA-118.
The RF unit consists of the VHF and UHF sections. The
34MHz-60MEz and 114MHz-174MHz received signals are
sent to the radio frequency input tuning circuit in
the VHF section. This tuning circuit utilizes
the variable capacitor diode similar to that used in
the HF band, and covers five bands. Selection of the
band and bias voltage given to the variable capacitor
diode are controlled by the microcomputer according
to the receiving frequency. The signal which has
passed through the tuning circuit is amplified by the
radio frequency amplifier. It is mixed with the local
signal supplied by the LOCAL OSC unit (CGA-118), con-
verted into 70.45399-70.45300Miz lst IF signal, and
sent to the IF filter unit (CFH-36).
In the UHF section, the 423MHz-456MHz received signal
passes through the band pass filter and amplified by

the radio frequency amplifier. It is mixed with the

local signal supplied by the LOCAL OSC unit (CGA-118),
converted into lst IF signal, and sent to the IF

filter unit.
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The LOCAL OSC unit (CGA-118) generates the local signal
given to the mixer circuit in the RF unit (CHE-85),
using the 70.543MHz-104.453MHz 1st local signal gener-
ated by the Loopt unit. The LOCAL OSC unit also
generates desired local signal with the aid of the
PLL. The VCO is so controlled that the division of
the mixture of lst local signal and VHF/UHF local

signal may be identical with the standard signal

obtained by dividing 12.8MHz. (See Table 1-3.)

Ma

BAND [ o g | [feowmna | N fliowo T1s ez
A 128 —| — [— — 70.543 - 104.453
B |12.8)| 8| 1.6 | 20 32 72.453 - 104.453
c |12.8| 8| 1.6 | 70| 112 72.453 - 98,453
D | 12.8| 2| 6.4 | 22| 140.8 70.653 - 103.453
E | 12.8 | 4| 3.2 | 132 | 422.4 70.553 - 104.453

[TABLE 1-3 FREQUENCY TABLE OF THE V/UHF _LOCAL SYNTHESIZER]
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1-3-2 CMH-530 RTTY Demodulator Unit
The PTTY demodulator unit consists of the AGC circuit,
mark filter circuit, space filter circuit, slide-back
detector circuit, code demodulator circuit, mark/space
indicator drive circuit, printer drive circuit and
control circuit. The audio signal sent by the IF AF
AMP circuit unit (CAE-182) is supplied to the mark
filter and space filter circuits through the AGC
circuit. The mark filter is an active band pass
filter with the center frequency of 2295Hz and pass
bandwidth of about 30Hz. The space filters are active
band pass filters with the center frequencies of 2125Hz,
1895Hz, and 1145Hz. Their pass bandwidth is about
30Hz. One of the three space filters are selected
according to the shift width. The filter output is
sent to the slide-back detector circuit and the drive
circuit which illuminates the mark/space LEDs on the
attached indicator (CKJ-61). The slide-back detector
circuit synthesizes and detects the mark signal and
space signal. The detected signal passes through the
code normal/reverse inversion gate. It undergoes
serial/parallel conversion (IC2) ana is supplied to
the microcomputer. The 5-digit code (CCITT No.2 code)
entered by the microcomputer is converted into 8-digit
ASCII code, and it drives the printer through the
parallel interface (IC3). As the clock signal for the

baud rate, 800Hz and 727Hz are generated by dividing
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12.8MHz by 10, and further dividing it by 1600 for
50 bauds, and by 1760 for 45.45 bauds. The parallel
interface outputs data to the printer, selects the
clock for baud rate, and selects the space filter
with the suitable center frequency (selects the shift

width) .

1-3-3 CMH-532 RS-232C Interface Unit
The interface unit consists of the serial/parallel
converter circuit, baud rate clock generator circuit,
signal level converter circuit and #12V DC/DC converter
circuit.

The serial/parallel converter utilizes a special IC

to convert the parallel data identified by the micro-
computer in the control block and the serial data on
the RS-232C transmission line. The baud rate clock
generator circuit utilizes a 3.6864MHz crystal oscil-
lator. It generates 19.2kHz for 1200 bauds and 14.8kiz
for 300 bauds by dividing the frequency by 192 and 768,
respectively. The signal level converter circuit
converts the interface unit signal levels of +5V and
0V, and the RS-232C standard signal levels of +12V.

For connection, photo-couplers are used. The +12V
DC/DC converter circuit generates the power necessary
for generation of the RS-232C signal level, using
10.8V. 12V and common are supplied to an external

device through the RS-232C connector.
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INSPECTION AND ADJUSTMENT

This chapter describes procedures of inspection and
adjustment to be practiced when NRD-525 fails to oper-
ate normally due to some cause.

Inspection and adjustment of NRD-525 require advanced
measuring techniques. If you are certain, necessary
measuring instruments are unavailable or NRD-525 is
operating normally, never touch the transformers,
variable capacitors, and variable controls in each

unit.

2-1 Ppreparations

2-1-1 Measuring Instruments

Get the following measuring instruments and tools:

(D) Extension board CH-365: 1

(@) ®cB pulling tool ¥TD000776: 2 f

(3 Measuring instrument
Get a necessary measuring instrument described in

the applicable item of inspection or adjustment.



2-1-2 Removing cover
As shoun in Fig. 2-1, remove the
upper cover or lower cover by
loosening four screws.

The speaker is mounted on the
upper cover. Remove the upper cover
slowly, taking care not to break
the speaker cables. Remove the
connector at the end of the cable

from the internal unit if necessary.

2-1-3 Removing internal units

(1) Each unit is located as shown in
Fig. 2-3.

(D) Fron the parcs mounted side,
insert the removal levers sup-
plied with each option into the
holes at both corners of the PCB.

(D) 1over the remval Lever carefully
50 as to Lift up the PCB.

(3) When the CB has been removed
from the connector, lift it

slowly to remove it.

2-1-4 Use of Extension Board CMH-365

(©) According to 2-1-3, take out the
unit to be inspected or adjusted.

(2) tmsert the extension board O~
365 in the place of the removed
unit by pushing it along the
rail.

(3) msert the removed wnit into the
connector on top of the extension

board.

2-1-5 Removing Front and Rear Panels
Remove the front or rear panel

as shown in Fig. 2-4.

Fig.2-1 Removal of Cover

Fig. 2-2 Removal of Units

Foves suPPLY
2 (e[ 115 (1311 ]| [l §
a|le|fs |[2||2]|z [|2]|8][5 2 &
=lE1E (12EE B ||8]1E 3
TOO00 o0 O

COE-418 DISPLY

Fig. 2-3 Location of Units






2-1-6 Preliminary Setting

Switch on the power,

as follows:

®®© @@ &

=1 e
O it gl L1 LT 0
= T @
® _ﬂ _ ... m %
Q%

QLM.M(L Les

AF GAIN control (2)
RE GAIN control (7)
TONE control (9)
NOTCH control ([0)

SQUELCH control @

RIT switch (6)

rock swicen (5)

: Turn it fully counterclockwise.
: Turn it fully clockwise.

:  Center position

: Turn it fully counterclockwise.

: Turn it fully counterclockwise.

PBS (pass band shift) control: Center position

NB LEVEL (noise blanker) control (9 :

Turn it fully counterclockwise.

: OFF

Fmr (attenyator) switch @: orr
: or

and set the controls and switches




2-2 Procedures of Inspection and Adjustment
(1) CBD-674 Power Supply Unit

a. Checking of supply voltages

Between T1 BLU and BLK on chassis : 13~15V AC
Between CBD-674 P14-1 and chassis(GND): 4.8~5.2V DC
Between CBD-674 P14-3 and chassis(GND): 8.7~9.4V DC
Between CBD-674 P14-5 and chassis (GND):

15-17V DC (when AC power is used)

13-13.8V DC (when 13.8V DC is used)
Between CBD-674 P14-6 and chassis(GND): 10.7~10.9V DC
Measure voltages with a DC or AC voltmeter. If voltage is found

to be abnormal, remove the power cable immediately, and check the

power supply unit and adjacent parts.
b. Adjustment of 10.8V DC

If the voltage between P14-6 on CBD-674 and chassis is

not within 10.7 and 10.9V DC, adjust RVl on CBD-674.

Minus screw-driver (1.5mm wide)

for
adjustment

CBD-674



(2) CDE-418 Display Unit

a. Checking of vaccum fluorescent display drive DC-DC

converter,

(D) observe the waveform and level at each test point

with a oscilloscope.

(2) connect the grounding wire for the oscilloscope

to the chassis (GND) of NRD-525.

-35vac

e — 0.7
e I iy
40 40
Bs *fs



(3) CMH-632 Data I/0 Unit

Checking of lst local section

(D) Use the extension board CMH-365.

@ Set the receiving frequency at 10MHz. Select the
CW mode, and put the PBS control to the center
position.

(3) using the oscilloscope, check the waveform and

level at each point:

Between (D»and chassis (GND) : M Tovee

Sons

Between (2»and chassis (GND): m lwp_p

2us 8us

Between (6)and chassis (GND) :
(12.8MAz) 1.avp-p
Between (D and chassis (GND): MIst-p

s 5ps

Between (§and chassis (GND): {%‘m‘m T ovep
s Shs

Between (9 and chassis (GND) :

b. Calibration of standard Signal 12.8MHz
() use the extension board CNH-365.
@ Set the receiving frequency at 10MHz. Select the

CW mode. Put the PBS control to the center

position.



(3) connect the frequency counter between (Zpon the
CFL-205 HF TUNE unit and chassis (GND).
(@) Adjust XUL on CMH-632 so that the frequency

counter indicates 70.453MHz + 20Hz.

=¥\
Adjusting bar
(2 wide at tip)

12.8MHz adjusting hole

(4) CDC-353 CPU Unit
a. Checking of D/A converter for RF TUNE unit
(@) use the extension board CMii-365.
(2) set the receiving frequency at 799kHz, and put
the PBS control to the center position.
(3 check the waveform and level at each part with
oscilloscope. Connect the grounding wire of the

oscilloscope to the chassis (GND) of NRD-525.
o5vde

Svdc

'\L—f—[\f\ls‘fp-pw Ime than 22vp-p

10
e 1lous




t—q0 /’,/ /
7 5 2Y SAeca
(47 —b. Adjustment of RF TUNE voltage il
[ (D) connect a DC voltmeter (with input of more than

| 1Ma) between (Ion CDC-353 and chassis (GND) .

| (2) set the receiving frequency at 0

| iz

| (3) Adjust RV1 on CDC-353 so that the voltage at (D
on CDC-353 s 5.74 % 0.1V DC. v
(9) set the receiving frequency at 0.799MHz.

=
(5) Adjust RV2 on CDC-353 so that voltage at (Ion

PE
cDC-353 s 20 + 0.1v pc. v
(6) repeat the steps (2) through (5) above so that
these voltages  are satisfactory.

Calibration of 32.768kHz for clock

(D) connect the frequency counter between (Dpon
CDC-353 and chassis (GND) .
(2) Adjust CV1 on CDC-353 so that the frequency counter

indicates 32.768kHz + 0.01Hz.

d. Checking of center position of PBS and BFO controls
() put the PBS control to the center position and
see that CD6 on CDC-353 is lit. Also, see
that CD6 goes out when the PBS control is
put to other position.

(@) see that

control is put to the center position and that

CD7 on CDC-353 is lit when the BFO

it goes out when the BFO control is put to other

position.



(5)

a

NOTE 1: When CD6 on CDC-353 is lit, the shift

width of PBS is neutral (0). When cp7
is lit, the oscillation frequency of the BFO

is the neutral value (455kHz) (In CW mode).

~

when the controls are within +1/3 from the

center position.

CGA-132 LOOP2 Unit

Adjustment of 2nd local section

@
@

®

®
®
®
O]

Use the extension board CMH-365.

Set the receiving frequency at 10.00005MHz and put
the PBS control at the center position.

Connect a radio frequency voltmeter between (Dpon
CGA-132 and chassis (GND) .

connect (8 on CGA-132 to the chassis (GND) with a
copper wire.

Adjust T3 on CGA-132 so that the radio frequency
voltmeter indicatesa minimum value.

Remove the copper wire from (Son CGA-132. At

this time, the lock indicator CD2 goes out.

Adjust T1 and T2 on CGA-132 so that the radio
frequency voltmeter indicatesa maximum value.
Measure the following voltages with the radio
frequency voltmeter:

Between (Dp and chassis (GND): 0.15Vrms or more (Use
R3 for adjustment.)

Between (3% and chassis (GND): 0.5~0.8Vrms

2 - 10

The neutral values of PBS and BFO are provided




o

c.

NOTE: For adjustment of T1, T2 and T3, use a Bakelite
or Teflon (D) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

Checking of control voltage
Check the control voltage with a DC voltmeter (with
input of 1MQ or more) .

Between (3)and chassis (GND): 2 ~ 6V DC

Checking of counter
(D) check the waveform and level at each part with a

oscilloscope.
Between (2 and chassis (GND): hWe ISVP'P
30ns
Between (6} and chassis (GND) : FEE
90ns 50ns
Between (7)and chassis (GND): T svee
8.2ps 1.6us
Between (8)and chassis (GND):
Tovee
2ns

d. Adjustment of BFO
(D) use the extension board CMH-365.
(2) select the W mode. Put the PBS and BFO controls

to the center position.
(3) connect the radio frequency voltmeter between (O

on CGA-132 and chassis (GND).
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(2) Adjust TS on CCA-132 so that the radio frequency
voltmeter indicatesa maximum value.
Between (O and chassis (GND): 0.1 ~ 0.3vrms
(5) connect the DC voltmeter (with input of 1M or

more) between (@2 on CGA-132 and chassis (GND).

(6) Adjust L5 on CGA-132 so that the DC voltmeter
indicates3 + 0.2V DC.

(?) connect the radio frequency voltmeter between (P>
on CGA-132 and chassis (GND).

Adjust T6 on CGA-132 so that the radio frequency
voltmeter indicatesa maximum value.
Between (D and chassis (GND): 0.5 ~ 0.7Vrms

(9) check the level between (I on CGA-132 and chassis
(GND) with the radio frequency voltmeter.
Between (3 and chassis (GND): 0.2Vrms or more

@0) Connect the radio frequency voltmeter between (2
on CGA-132 and chassis (GND) .

@) adjust T7 on CGA-132 so that the radio frequency
voltmeter indicatesa maximum value.
Between (3 and chassis (GND): 0.3~ 0.6Vrms

@ see that the lock indicator CD5 goes out.

NoT!

: For adjustment of L5, T5, and T6, use a Bakelite
or Teflon (9 adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.
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e. Checking of BFO frequency
(D use the extension board CMi-365.
(2) put the PBS control to the center position.
(3) connect the frequency counter between (@ on
CCA-132 and chassis (GND) .
@ Select the mode in the following manner, and check

the BFO frequency in each mode.

Mode BFO frequency Remarks

455kHz + 10Hz Put BFO control to center position

cw | more than 457kHz | Turn BFO control fully clockwise.

below 453kHz Turn BFO control fully counterclockwise.

USB | 456.5 kiz * 10Hz

LSB | 453.5 kiiz * 10Hz

FAX | 456.9 kiz * 10Hz

457.21KHz * 10Hz | CMH-530 is not mounted, or the
uxdth of £85uz 19 selected with CMH»SJO

RITY | 457.1 kHz * 10Hz | CMH-530 is mounted and shift width of
2008z is selected.

456.87kHz * 10Hz | CMH-530 is mounted and shift width of
+425Hz is selected.

(6) CGA-131 LOOP 1 Unit

a. Adjustment of 8V
(D connect the DC voltmeter between (Don CCA-131
and chassis (GND).
@ Adjust RV2 on CGA-131 so that the voltage between

(@ and chassis (GND) is 8 + 0.1V DC.



b. Adjustment of VCO at lst local section

(D) use the extension board CMH-365.

®
®

®

Select the AM mode and put the PBS control to the
center position.

Connect the radio frequency voltmeter between (2
on CGA131 and chassis (GND) and between (3 on
CGA-131 and chassis (GND).

Connect the DC voltmeter (with input of 1Ma or
nore) between (9% on CGA-131 and chassis (GND) .
Adjust the following trimmer so that the voltage
between (9% on CGA-131 and chassis (GND) is set within
7 £ 0.1V DC at the following receiving frequency.
Also, check the output voltage at (2»and @»on
CGA-131, and lock indicator CD16 on

CGA-131.

Receiving | Trimmer for | Voltage at | Voltage at | On/Off of
frequency | adjustment é} é) [ONLOCR] Cp16
7.28699MHZ. o1 0.2V0.4Vrms | 0.0870.2Vrms Off
15.33299uHz cv2 . . “
24.20699MHz cv3 g " "
33.999 iz cva .. “ o

V1 adjust-  Cv2 adjusting
fng bole’ Tole
cva adjusting
hole
cv3 adjusting
bole %

94 or—1 | 15mm or more

Minus sorew-driver
(1.5m wide at tip)

vCo case
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c. Adjustment of fluctuation
@ Set the receiving frequency at 10MHz, and put the
PBS control to the center position.
(2) connect the oscilloscope between (8 on CCA-131
and chassis (GND) .
(3) while observing the waveform, adjust RV on CGA-

131 so that fluctuation is minimized.
Fluctuation

d. Checking of phase comparator

(D) check the following waveforms and levels with the

oscilloscope:
7Vp-p
shtwens” @ snt“ahauia (e S ' LI LT
O o
Sus Sus
Between (7)and chassis (GND) : ] e ‘“Hr"’lhul|llmu..
as - 2us Soows
Between (8) and chassis (GND): E j T swee
2
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(7) CAE-182 IF AF AMP Unit

Checking of AF AMP

(D) use the extension board CMH-365.

(@) murn the RF GAIN control fully counterclockwise,
and turn the AF GAIN control fully clockwise.
Put the TONE control to the center position, and
turn the LINE VR (chassis block Rv3) fully
clockwise.

(3) connect the audio frequency oscillator, audio
frequency transformer (8:600a), and level meter
in the following manner.

(:) Check the output level of the audio frequency
oscillator so that the EXT SP output is 20dBm

and that the LINE output is 0dBm.

EXT SP

80:6000

Level meter
e 6002
Audio frequency
Gscillator goon
TKiz
(Prevel meter
6000

-30dBn odBm
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b. Adjustment of IF AMP
(1) Use the extension board CMH-365.
(@) Turn the RF GAIN control fully clockwise, put the
AGC and NOTCH control to the OFF position.
(3) connect the signal gemerator (509) and radio

frequency voltmeter as shown below:

@ Radio frequency voltmeter

™ T oM T oW ™
p28-22 . o 7 t"@j
thw—@—}’:@ B:C‘® 3
Signal generator (500)
cw

455kHz
41dBRv

(9) adjust T2, T3 and T4 on CAE-182 so that the radio
frequency voltmeter indicates a maximum value.
(5 at this time the output voltage at (D»on CAE-182

should be 0.1~0.2Vrms.

c. Adjustment of IF AMP for FM

(D Use the extension board CMH-365.

(2) Turn the RF GAIN control fully clockwise. Put the
AGC and NOTCH controls to the OFF position. Select
the FM mode.

(3 connect the internal or external loud speaker.

(9 connect the signal generator between P28-22 on

CAE-182 and chassis (GND).
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(5) set the signal generator as follows:
Frequency: 455kiz, Output level: 41dBy,
FM modulation: 1000Hz 30%
(§) Adjust T1 on CAE-182 so that the speaker output indi-

cates maximum.

4. Checking of Detector Circuit

(D use the extension board CMH-365.

(2) set the receiving frequency at 7.104Mz. Turn the RF
GAIN control fully clockwise. Put the AGC control
to the FAST position, and put the NOTCH control to
the OFF position. Put the PBS control to the center
position.

(3 connect the signal generator (502) to MF/HF ANT on
the rear panel of NRD-525.

(9 set the signal generator (500) as follows:
Frequency: 7,104MHz, Output level: 40dBuV, CW

(5) connect the radio frequency voltmeter between (2
on CAE-182 and chassis (GND).

(6) check the output level at (2»on CAE-182 when the
DSB or USB mode is selected.

MODE: DSB - 0.2 ~ 0.3 Vrms

MODE: USB = 0.04 ~ 0.06 Vrms

e. Checking of AlL Mode Squelch
(D use the extension board CMH-365.

(2) pisconnect the antenna terminal cable.
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(3) select the USB mode. Put the AGC control to the
FAST position, and turn the SQUELCH control fully

counterclockwise .

(@) adjust the SQUELCH control to see the position where

squelch is turned on and off.

Resistor for adjustment : R9

Position where
squelch is
turned on and off.

£. Adjustment of FM Squelch
(D) use the extension board CMH-365.
(2) pisconnect the antenna terminal.
(3) select the PM mode. Turn the SQUELCH control fully

counterclockwise. Also, turn the RF GAIN control

fully counterclockwise.
(@) Gradually turn the SQUELCH control clockwise, and
adjust [FM _SQ] RVl on CAE-182 so that the squelch

is turned on when the point A is reached.
(SQL indicator is lit and AF output is turned off.)
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g. Adjustment of AGC

(@ set the receiving frequency at 7.104Mdz. Turn the
RF GAIN control fully clockwise. Put the AGC con-
trol to the FAST position. Put the NOTCH control
to the OFF position. Put the PBS control at the
center position. Select the DSB mode.

(2) connect the signal generator (502) to MF/HE ANT on
the rear of NRD-525.

(3) set the signal generator as follows:
Frequency: 7,104Miz, Output level: 100dBuV, CW

(2) connect the radio frequency voltmeter between (D>
on CAE-182 and chassis (GND).

(5) adjust [AGT] RVS on CAE-182 so that the radio
frequency voltmeter indicates 0.085  0.005Vrms.

(6) select the UsB mode, and check the output voltage
at (D> on cap-182.

Between (Dpand chassis (GND): 0.08 & 0.09Vrms

(For adjustment, use resistor R93 on CAE-182.)
(2) change the output level of the signal gemerator in

the range of 10 n 100dByV.

At this time check the change of the output voltage

level at (Dpon CAE-182.

Change of level at (Dp: 0.07 v 0.1Vrms

h. Adjustment of S Meter
(D) set the receiving frequency at 7.104MHz. Turn the
RF GAIN control fully clockwise. Put the AGC con-

trol to the FAST position. Put the NOTCH control
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to the OFF position. Put the PBS control to the
center position. Select the DSB mode.

(2) connect the signal generator (509) to MF/HF ANT on
the rear of NRD-525.

(3 set the signal generator as follows:

Frequency: 7.104MHz, Output level: 40dBuv, CW

@ adjust

indicates §9 + 1 divisions.

RV6 on CAE-182 so that the S-meter

i. Adjustment of on-off of notch filter
(D) Use the extension board CMH-365.
@ Slowly turn the NOTCH control clockwise, and adjust
RV4 on CAE-182 so that the notch filter
is turned on when the point A is just reached.
When the notch filter is turned on the LED for

CD15 on CAE-182 is illuminated.

A —

. Adjustment of Notch Filter

(D) use the extension board CMi-365.

(2 set the receiving frequency at 455kHz. Select the
DSB mode. Put the PBS control to the center
position. Put the BANDWIDTH to the WIDE position.
Set the RF GAIN control so that the output waveform

is not saturated.
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(3 connect the output (502, center frequency of
455kHz) of the tracking scope to MF/HF ANT on
the rear panel of NRD-525.

(©) connect the input of the tracking scope between (Db
on CAE-182 and chassis (GND).

(5) Adjust the input and output attenuator for the
tracking scope so that the waveform of (D»on
CAE-182 is not distorted.

(©) Put the NOTCH control to the center position.

While observing the waveform on the tracking scope,
adjust RV2 on CAE-182 so that the dip point is set
at 455kHz.

(@) while observing the waveform on the tracking scope,
turn the NOTCH control clockwise so that the dip

point is set to 456kHz. Adjust RV3 on CAE-

182 so that the dip point indicates maximum at this
time.

While observing the waveform on the tracking scope,
turn the NOTCH control counterclockwise so that

RV7 on

the dip is set at 454kHz. Adjust
CAE-182 so that the dip indicates maximum at this
time.

(9) repeat the steps (®, @ and so that attenu-
ation at 454kHz and 456kHz dip point is more than

30dB.
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(8) CFH-36 IF Filter Unit
a. Adjustment of lst IF filter (70.455MHz BPF)
(D) use the extension board CMH-365.
(2) Remove the CFL-205 RF unit. Turn the RF GAIN con-
trol fully counterclockwise.

(3) connect the tracking scope in the following manner:

Q 509 cable
™ Il Tracking scope
P29-1 L T Ccyl input (50)

2 300

cable  rracking scope
output (500)

(9 adjust ATT for the tracking scope so that the out-
put waveform at (Dpon CFH-36 is not saturated.

(5) adjust CVL and T4 on CFH-36 so that the 70.455MHz
Point indicates maximum.

(6) Adjust T1, T2 and T3 on CFH-36 so that the 6dB
bandwidth is set +7.5kHz or more.
Using T1 and T2, make the band flat (less than 2dB).
Using T3, adjust the bandwidth (70.455MHz + 7.5kHz
or more).

(7) Repeat the steps (5) and () until the required
performance is obtained. R

6dB

7.5kHz or more
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NOTE: For adjustment of T1, T2 and T3, use Bakelite
or Teflon (5) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

b. Checking of 2nd IF Filter (455kHz)

(D use the extension board CMH-365.

(@ Put the AGC control to the OFF position. Select the
AM mode. Put the BANDWIDTH to the WIDE position.
Turn the RF GAIN control fully clockwise. Put the
NOTCH control to the OFF position.

(3) connect the output of the tracking scope between RV2
(D» on CFH-36 and chassis (GND). Connect the input
of the tracking scope between (I on CAE-182 and
chassis (GND).

(4) ndajust the RF GAIN control and ATT for the tracking
sope so that the output waveform at (L) on CAE-182 is
not saturated.

(5) adjust T7 on CFH-36 so that the in-band ripple of
the filter is minimized.

(6) change the position of the BANDWIDTH, and check the

performance of each filter.
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BANDWIDTH option 6dB bandwidth | 60dB bandwidth

AUX - 12kHz or more -
WIDE - 4khz or more | 1OKHz or less
INTER - 2kHz or more | 6kHz or less

CFL-231 mounted | 240Hz or more | 560Hz or less

NARR CFL-232 mounted | 0.5~ 0.8kHz | 1.6kHz or less

CFL-233 mounted 1~ 1.5kHz 3kHz or less

CFL-218A mounted | 1.7 ~ 1.9kHz | 4.2kHz or less

NOTE: When the optional filter is not mounted in the
NARR position, NARR cannot be selected with the

BANDWIDTH switch.

c. Injection Level of 2nd Mixer
(D) use the extension board CMH-365.
@ Connect the radio frequency voltmeter between (2»on
CFH-36 and chassis (GND).
(3) djust T8 on CFE-36 and T1 on CGA-132 so that the radio
frequency voltmeter indicates a maximum value.
Injection level : 0.7Vrms or more

Resistor for adjustment : R3 on CGA-132.

a. Adjustment of IF Transformer
(D vse the extension board CMH-365.
(2) put the AGC control to the OFF position. Select the
AM level. Put the BANDWIDTH to the WIDE position.
Turn the RF GAIN control fully clockwise. Put the

NOTCH control to the OFF position.
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(3) connect the signal generator (with frequency of
70.453MHz and output level of 2555’1\/, CW, 509) P29-1
on CFH-36 and chassis (GND).

(®) connect the radio frequency voltmeter between ® on
CAE-182 and chassis (GND).

(5 Adjust T4, TS, and T6 on CFH-36 so that the radio
frequency voltmeter indicates a maximum value.

(©® At this time, the output voltage at (I on CAE-182
should be 0.1 % 0.2vrms.

NOTE: For adjustment with T4, use a Bakelite or Teflon
(© adjusting rod (lmm wide at tip). If a

metal rod is used, the core may be damaged.

e. Adjustment of Noise Blanker
(D) use the extension board CMH-365.
(@) set the receiving frequency at 7.104MHz. Select the
DSB mode. Put the AGC control to the FAST position.
Put the BANDWIDTH switch to the WIDE position. Turn
the NB LEVEL control fully clockwise.
(3 connect the signal generator, auto keyer and oscillo-

scope as follows:
CFH-36

2@ wro-525 .f Oscilloscope

MF/HE ANT

—o—

Signal generator (500)
Frequency  : 7.104MHz, CW
output level: 104BpV
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Auto keyer: Capable of turning on radio frequency signal

®

® © ©

®

frequency for 20ms and turning it off for 100ms

20ms 100ms

Adjust T9, T10 and TI1 on CFH-36 so that the level of
the output waveform at (3% on CFH-36 indicates maximum. It
the output at (3 is saturated and it is difficult

to get the maximum value, turn the NB LEVEL control
counterclockwise.

Change the level of the signal generator in the range

of 10 & 100dBpV, check the output waveform at (3on

W T oosntiovpep

Set the signal generator at the output level of

CFH-36.

105dBpv and AM modulation (400Hz, 80%).
Connect the output from the signal generator to MF/HF
ANT on NRD-525 without use of the auto keyer.

Connect the oscilloscope to (»on CFH-36 and chassis
(GND) .

Turn (RV1) on CFH-36 fully clockwise, and turn

the NB LEVEL control fully clockwise.
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@) wnile observing the waveform on the oscilloscope,
turn (RV1) on CFH-36 counterclockwise until
the fall pulse disappears. If no fall pulse appears
from the beginning, leave (RV1) on CFH-36 turned

fully clockwise.

wgseomer, T T e on cris a1 sase

() connect the signal generator and auto keyer as de-
scribed in the step (3) above.

@) connect Channel No.1 of the oscilloscope (two-channel
Type) between (3»on CFH-36 and chassis (GND). Connect
Channel No.2 between (IDpon CAE-182 and chassis (GND).

@ while observing the waveform at (D on CAE-182.

Adjust RV2 on CFH-36 so that the level at A is set to

minimum.

cru-36 _m_

cap-182 @O —+77A—
/iy

A e

Put the NB LEVEL control to the Pull [W] position,

and see that the distance B for (D on CAE-182

becomes larger.
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(9) CFL-205 HF TUNE Unit

a. Adjustment of HF TUNE
(D vse the extension board CMH-365.
(@ Put ATT to OFF and put PASS to OFF. ﬁut 0] wsihbiel. deiekon
(3) check RF TUNE voltage as described in (4)-b. Sel 2-7 ol
]

(9) connect the tracking scope as shown below:

v
S
2 51
pve Lt L aiMen s-2y
r FO 1
ME/HE | S Tracking scope
ar | e \\i—gmzlzzfzz input (S0R) =
~> Tracking AR
scope _out- 1 son can
put. (508) 1 ' 0,1, 300, cable
! ™ :
sop cable L _ TP __ ___ 1
(5) change the receiving frequency as shown in the
table below, and adjust transformers or trimmer
capacitors so that deviation in tuning is less
than 3dB_in each receiving frequency.
£BanSch,on sach recelving frequency.
RF-Tune -
Votlage ok
Receiving | Tuning Transformer, Sl
g frequency | frequency | trimmer capacitor ol
1| o.emuz 0.8MHz 9, 10 s7sv
B
e 1.599Miz | 1.599MHz | Checking only 2¢,0V
, cov
iy | 0-799Miz | 0.79ommz | cvs, 6 290
2| o.amiz 0.4z Checking only sV
32 B oV
cwp )| 2-69mz | 2.6z |17, 8 9
2000
. 4.399MHz | 4.399M#z | Checking only 100
2.649MHz | 2.649MHz | CV3, 4 z2o0V
MAIN
1.6mz 1.6miz Checking only g0V
4 4
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7,5V
200V
200V
Forig
Zﬂruy
a00V
n:w

A00V
£

e Receiving | Tuning Transformer ,
frequency | frequency | trimmer capacitor
5
I 7. 4wz 5, 6
12.299MHz | 12.299MHz | Checking only
BANDS L[ 7.309wz | 7.300miz | ovi, 2
oSty
4.amiz 4.4z Checking only
. 20.499MHz | 20.499Mz | T3, 4
F | 123wz | 12.3m | checking only
BANDG q 33.999MHz | 33.999MHz T, 2
20. 5MHz 20. 5MHz Checking only
S8R
/_ NOTE: For adjustment with T1, T2, T3 and T4, use
a Bakelite or Teflon (D) adjusting rod
(1 mm wide at tip). If a metal rod is
g i used, the core may be damaged.
b. Checking of Band 1  400kHz LPF

@ use ¢

@) put a
@ Conne

he extension board CMH-365.

TT

ct

to OFF, and put PASS to OFF.

the tracking scope as described in (9)-a.

() check the characteristic of the 400kHz LPF.

c. Checking of PASS (by-pass for input tuning circuit)

LEVEL

w >

300 600kHz

400

(D use the extension board CMH-365

@) rput w

TT to OFF.

30

3dB or less

30dB or more



(3 While depressing the [WEWO] key, press the numerical

key [4] to select PASS.

When PASS is selected, only 1600kHz HPF works, and

the HF band input tuning circuit is by-passed.

(4) check the characteristic of the 1600kHz HPF.

LEVEL

B

A = 104B or less

B = 304B or more

0.8 1.6 3Miz

d. Injection level of 1st mixer

(D Use the extension board CMi-365.

(2) connect the radio frequency voltmeter between (2» on

CFL-205 and chassis (GND).

(3 change the receiving frequency as shown in the table

below, and check the output level at (2 on CFL-205.

Receiving
frequency

tput level at
on CFL-205

7.28MHz
15.33MHz
24.2MHz

33.99MHz

0.5Vrms or more Resistor for
adjustment: R49

e. Adjustment of lst IF transformer

(D use the extension board CMH-365.
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(2) put the AGC control to the OFF position. Select
the AM mode. Put the BANDWIDTH switch to the WIDE
position. Turn the RF GAIN control fully clockwise.
Put the NOTCH control to OFF. Set the receiving
frequency at 7.104Miz.

(3) connect the signal generator (with the frequency of
7.104MHz and output level of 10dBuV, CW, 509) to
MF/HF ANT on the rear panel of NRD-525.

(®) connect the radio frequency voltmeter between (L
on CAE-182 and chassis (GND).

(5) Adjust T12 on CFL-205 so that the radio frequency
voltmeter indicates a maximum value.

(©) At this time, the output voltage at (@ on cae-182

should be 0.1 " 0.2Vrms.

£. Adjustment of lst mixer balance
(D set the receiving frequency at 100kHz and select
the CW mode.
(2) connect the internal or external speaker.
(3) Then, the internal spurious beat is appeared to out-

put. Adjust (RV1) on CFL-205 so that the beat

output should be minimized.
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2-3 Procedures of Inspection and Adjustment of Optional Units

(1) CGA-118 VHF/UHF LOCAL unit
If this unit is to be adjusted, insert the CHE-85
VHF/UHF RF unit into NRD-525. If both CGA-118 and CHE-
85 units are not mounted on NRD-525, the receiving

frequency cannot be set at a frequency higher than 34Miz.

a. Adjustment of BPF

(D) Use the extension board CMH-365.

(2) connect (I on CGA-118 to the chassis (GND) with a
copper wire.

(3) connect the output (500, -40dBm) from the tracking
scope between (8% on CGA-118 and chassis (GND),
and connect input (502) to the tracking scope between
@»on cGA-118 and chassis (GND).
Set the receiving frequency at 34Miz, and check the

characteristic of BPF.
-45aBn or more
—20ap

JMHz  90MHZ
or or
more  less

(4) change the receiving frequency as shown in the

table below, and adjust each BPF.
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Receivin |  Mdjusting - - = o
frequency coils

-40ap oz 160z

Lawe b2, 25, 20| OB | g, | SOWE | LSORE

1411z B9, 20,721 73R 150mz |1 100MHZ | 225MHz

or more or more | or less

42miz 16, 17, 18 | 2% 425wz | 2oz | Ssouz

or more or more | or less

When fo=425Miz, connect the input to the tracking scope between (2

on CGA-118 and chassis (GND).

NOTE: For adjustment with L16 through L24, use a Bakelite
or Teflon (9 adjusting rod (lmm wide at tip). If

a metal rod is used, the core may be damaged.

b. Checking of mixer input level
(1) use the extension board CMH-365.
(2) connect the radio frequency voltmeter between @ on
CGA-118 and chassis (GND).
(3) change the receiving frequency as shown below, and

check the output level at (7»on CGA-118.

Receiving frequency g:tgg;_if‘e’el at O

141MHz 0.15Vrms or more

173.99MHz

c. Adjustment of VCO
(1) use the extension board CMH-365.
(2) connect the DC voltmeter (input of 1M2 or more) between

(D> on CGA-118 and chassis (GND).
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(3 connect the radio frequency voltmeter between (2%
on CGA-118 and chassis (GND).

() adjust coils on VCO or trimmer capacitors so that the
voltage at (I» on CGA-118 indicates 9V or 8V at
each receiving frequency. Also, adjust the output

level at (2pon CGA-118.

Receiving | Adjusting coil, | voltage'at (D cutput 1ever at @

frequency | trimmer capacitor | on CGA-118 on caa-118
59.9999MHz L 9 +0.1vdc | 0.05vrms or more
140.9999M4z 14 " .
173.9999MHz 17 8 + 0.lvac #
456.3999MHz o1 L] 0.03vems or more

NOTE: For adjustment with L1, L4 and L7, use a Bakelite
or Teflon (5) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

(2) CHE-85 VHF/UHF RF unit

Insert CGA-118 into NRD-525 beforehand.

a. Adjustment of VHF TUNE
(1) use the extension board CMH-365.
(2) comnect the output (502) from the tracking scope to
VHF ANT on the rear of NRD-525. Connect the input
(502) to the tracking scope between (3% on CHE-85
and chassis (GND).

(3) change the receiving frequency as shown below, and
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adjust

or trimmer

itors so that

deviation of tuning at each frequency is less

than 3dB.
Receiving i Transformer ,
BAKD frequency Typkng;Frequepey. trimmer capacitor
00001 9,
awp 1 | 34-0000miz 34.0000M1z 9, 10
40.9999MHz 40,9999z ws, 10
BAND 2 41.0000MHz. 41.0000MHz T7, 8
48.5999MAz 45.9999MAz cva, o
BAND 3 49.0000MHz 49.0000MHz. T5, 6
59,9999z 5999991z s, 8
BAND 4 114.0000MHz. 114.0000MHz. T3, 4
140.9999MHz 140.9999MHz cv2, 7
4 000 2
BAND 5 141.0000MHz 141.0000MHz T
173.9999MHz 173.9999MHz. cvl, 6
NOTE 1: Do tracking at the highest and lowest frequen-
cies in each band. If clear double hump
response cannot be maintained at 173.9999MHz,
nmake adjustment with the receiving frequency
and tuning frequency set at 160MHz.
NOTE 2: For adjusting with T1 through T10, use a Bakelite

or Teflon (O adjusting rod (lmm wide at tip).

If a metal

rod is used, the core may be damaged.

b. Adjustment of UHF TUNE

(D) vse the extension board CHM-365.
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(2) connect the tracking scope as shown below:

oRF ayre— 2 SO
Tracking sz@

scope_out= (}_gmz Tracking scope input (50)
put (5002) \

500 cable

Fix a one-turn coil (with a diameter of about Smm) to the
end of the 500 cable, and bring it near L4 on CHE-85.

(@ set the receiving frequency at 435Miz.
@ Adjust CV2 so that the local level (505.453MHz)

on the tracking scope indicates a maximum value.

UHF TUNE  LOCAL

435MHz 505.453MHz

(5) Adjust CVI so that the level on the 435MHz point
indicates a maximum value.

(6) Adjust FLlso that £0 is set at 453Mitz and 64B bandwidth
is +10MHz or more.

(D repeat the steps (8) and(®) to get the required
characteristic.

fo

10Miz 10Miz
or or
more more
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c. Adjustment of lst IF transformer and S meter

®
®

®

Use the extension board CMH-365.

Set the signal gemerator (5002) at the frequency of

144.1MHz and cutput level of 20dBWV, CW.

Set the receiving frequency at 144.1MHz. Select

the USB mode. Put the BANDWIDTH switch to the WIDE

position.

Connect the signal generator to VHF ANT on the

rear panel of NRD-525.

Adjust T15 on CHE-85 so that the AF output level

indicates a maximum value.

Adjust RV2 on CHE-85 so that the S meter indicates

$9. 1If the S meter does not reach $9, adjust RV2

on CHE-85 so that the S meter indicates a maximum

value.

Set the frequency of the signal generator at

435.1MHz, and connect it to UHF ANT on the rear of

NRD-525.

Set the receiving frequency at 435.1MHz.

Adjust T1l on CHE-85 so that the AF output level

indicates a maximum value.

Adjust RVl on CHE-85 so that the S meter indicates

$9. If the S meter does not reach S9, adjust RVL

on CHE-85 so that the S meter indicates a

maximum value.

NOTE 1: For adjustment with T1l and T15, use a
Bakelite or Teflon (5) adjusting rod (lmm

wide at tip). If a metal rodis used,

2 - 38



the core may be damaged.
NOTE 2: In the steps (5) and /9, the output level
of the signal generator should be set at

-10dBpv.

(3) CMH-530 RTTY Unit

a. Operating Procedures

@ Selection of speed

®

Each time the numerical key "5" is pressed with the
MEMO key depressed, the speed of 45.45 or 50 Bauds
is alternately selected. At this time, the selected
speed is indicated in the position (B) on the vacuum
fluorescent display of the NRD-525.

Selection of shift width

Bach time the numerical key

is pressed with the
MEMO key depressed, the shift width of 170Hz (+85Hz),
400Hz (:200Hz) or 850Hz (+425Hz) is alternately
selected. At this time, the selected shift width is
indicated in the position (C) on the vacuum fluores-
cent display of the NRD-525.

Selection of polarity

Each time the numerical key "7" is pressed with the
MEMO key depressed, the normal or reverse polarity

is selected alternately. At this time, the selected
polarity is indicated in the position (A) on the

vacuum fluorescent display of the NRD-525.
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4 Fine tuning
In the RITY mode, the BFO control works as the fine
tuning control. Turning this control changes the
center frequency of the space filter on the RTTY
demodulator unit.

ordinarily, set the control at the central position.

B a5 5 i O

1888888888,

|
® ® 06

(®) 1ndication of polarity

0: Reverse
1: Normal

Indication of baud rate

45: 45.45 bauds
50: 50 bauds

(©) 1naication of shift width
17: 170Hz (+ 85Hz)
40: 400Hz (+ 200Hz)

85: 850Hz (+ 425Hz)
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b. Adjustment of filter
(D connect the signal generator, frequency counter,

and CKJ-61 indicator as shown below:

Frequency counter
Signal
500 Indicator

7.104MHz  Receiving frequency: 7.104MHz
60aBUV
cw

(2) Use the extension board CMH-365.

Turn RV2 and RV3 on CMH-530 fully clockwise.

(3) connect Ch-1 of the oscilloscope (2-channel Type)
between (4)on CMH-530 and chassis (GND). Connect
CH-2 between (5 on CMH-530 and chassis (GND).

(9) rerform fine adjustment of the frequency of the
signal generator or the receiving frequency so that
the EXT SP output frequency is set at 2295Hz.

(5) adjust RV4 so that the output level at (3 on
QH-530 indicates a maximum value.At this time, the out-
put level is saturated. Turn RVl on CMH-530
clockwise until the output level ceases to be
saturated. Then, the MARK LED is illuminated.

(6) set the shift width at 170Hz (£85Hz).

(7) perform fine adjustment of the frequency of the
signal generator or the receiving frequency so that

EXT SP output is set at 2125Hz.
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Adjust RVS on CMH-530 so that the output level at
(3» on CMH-530 indicates maximum. The SPACE LED
is illuminated.

(3) 1n the same manner as the steps ®, @ ana

above, adjust the 1895Hz and 1445Hz space filters.

= . : R for

space filter shift width adjustment
1895Hz 400Hz RV6
1445Hz 850Hz RV7

c. Adjustment of Mark and Space Filter Output levels

(@) set the shift width at 400Hz.

(2) rerform fine adjustment of the frequency of the
signal generator or the receiving frequency so that
the EXT SP output frequency is set at 2295Hz or
1895Hz .

(3) ndjust RV2 or RV3 on CMH-530 so that the output
levels at (4 and (3 on CMH-530 becomes equivalent.
At this time, RV2 and RV3 on CMH-530 should be
preferably turned fully clockwise.

(%) Adjust RVL on CMH-530 so that the output levels at

(@ and (5» on CMH-530 becomes 8Vp-p.

2 - 42




(4) CMH-532 RS-232C Unit

a. Checking of DC-DC converter

1 Check the waveform and level at each point with
the oscilloscope.
2 Connect the GND terminal on the oscilloscope to

the chassis (GND).

wos T HHF

sz
&com
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2-4 Measurement of AM Sensitivity

Connect the measuring instruments as shown below:

Audio frequency
level

signal

generator

500
~20dBm " 20Bm

ATT : OFF
NOTCH: OFF
AGC : OFF
BANDWIDTH: INTER

a. Measurement of AM sensitivity
(D select the aM mode for NRD-525.
(2 set the signal generator at AM modulation (400Hz,
30%) and set the output level at 10dBuV.
(3) set the frequency of the signal gemerator and
receiving frequency at the measurement frequency.

Turn on the modulation of the signal generator.

®
(5) Adjust the AF GAIN control so that the level meter
indicates 10dBm.

(&) Turn off the modulation of the signal generator.
Adjust the output level of the signal generator so
that the level meter indicates 0dBm.

Repeat the steps (&) through (§) above.

The AF OUTPUT level meter indicates 10dBm when modulation

®6

of the signal generator is turned on and the level meter
indicates OdBm when modulation is turned off. The AM

sensitivity level is the output level of the signal gemerator.
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b. Measurement of SSB, CW sensitivity

(D Put the NRD-525 in the USB,LSB or CW mode.

(2) Turn off modulation of the signal gemerator.

(3) set the receiving frequency at the measurement
frequency. The frequency of the signal generator
should be deviated from the measurement frequency.
Adjust the AF GAIN control so that the level meter
indicates 0dBm.

Set the frequency of the signal gemerator at the

measurement frequency.

®
®
(6) perform fine adjustment of the TUNE control so that
the level meter indicates a maximum value.
(@ adjust the output level of the signal generator so
that the level meter indicates 10dEm.

The output available at this time is the SSB, CW

sensitivity.

€. Measurement of FM sensitivity
(D rut the NRD-525 in the FM mode.
Turn off modulation of the signal generator.
Set the receiving frequency at the measurement

frequency.

deviated from the measurement frequency.
Adjust the AF GAIN control so that the level meter
indicates 10dBm.

Measure the frequency of the signal generator at

®
®
(4) The frequency of the signal gemerator should be
®
©®

the measurement frequency.
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(?) adjust the output level of the signal generator
so that the level meter indicates -10dBm.
The output level available at this time FM

sensitivity.
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3-1

TROUBLE SHOOTING

Besides the failure of the receiver itself, trouble of
the receiver is also caused by erroneous operation, and
by some cause ascribable to other devices. For trouble

due to erroneous operation and other devices, refer to

. Trouble Shooting" in Instruction Manual for NRD-
525.

Here, the procedures of detecting the failure of the
receiver itself are described. If the trouble is
localized, replace the unit containing the affected

part, or replace the affected part, referring to

. Parts List".

Checking of Power Circuit

To detect the trouble of the receiver, the supply
voltage must be checked first.

Check DC 10.8V, 9V, and 5V on the power supply unit
(CBD=674)on the rear panel of NRD-525. If voltage is found
to be abnormal, extract all the plug-in units. Also,
remove all the connector pins excepting the connector
P36 on the panel block. If the voltage remains to be
abnormal, the trouble lies in the power supply unit.
If 10.8V is likely to be adjusted, check operation
after adjusting 10.8V. If 5V is abnormal, check the
panel block because 5V is supplied to the panel block

through P36 connector. If each voltage is normal when



the units are removed, mount the units one by one to
f£ind a defective unit. If spare unit is available,
replace the defective unit with it, and see that the
receiver works normally. Also, check abnormal hot
c-MoS 1Cs. If a defective part has been found,

replace it with a new one and confirm operation.

Too Low Sensitivity
If the sensitivity has become too low, replace the HF
TUNE unit CFL-205 with a new one, if available. Then,
replace the IF FILTER unit CFH-36, IF AF AMP unit CAE-
182, and CPU unit CDC-353 in this order to find the
defective unit. If the trouble cannot be eliminated
even when the units are replaced, check the antenna

and motherboard CFQ-1726. If spare units are un-
available, you should find which unit is affected in the
following manner:

See if sensitivity is low in all the bands or in a
particular band. (For bands, see the description of
operation of the receiver block.) If SG is available,
measure the sensitivity in each band compare it with
the rating. If SG is unavailable, receive broadcasting
in each band, and estimate the cause of the trouble
from the difference of sensitivity in receiving through
the tuning circuit and in receiving through the 1.6Miz

high pass filter (PASS).
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b
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Too Low Sensitivity in Particular Band
If sensitivity is too low in a particular band, the
cause of the trouble may be one of the following:
Improper selection of band by tuning circuit

A part may be defective. Check ICl, and CDS through
CD10 on the CFL-205 unit and ICS on the CDC-353 unit.
Defective tuning circuit

The cause may be a defective part or improper adjust-
ment. Perform re-adjustment first. If adjustment is
impossible, the trouble lies in a part. Check the
tuning transformer, trimmer capacitor and SUB band
selector relay on the CFL-205 unit.

Defective tuning voltage generator circuit

The cause may be a defective part or improper adjust-
ment. Perform re-adjustment first. If adjustment is
impossible, the trouble lies in a part. Check the

tuning voltage generator circuit in the CDC-353 unit.

Too Low Sensitivity in All Bands

If sensitivity is too low in all the bands, find

the affected circuit by checking the levels in the
passage of the receiving signal. For this purpose,
measure levels at each test point, referring to the
attached level diagram. Find a point where the
measured value greatly differs from the standard value
specified in the level diagram. Standard values in
the level diagram may somewhat differ from the measured

values.
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If the defective circuit has an adjuster or control,
make adjustment according to the specified procedures
of adjustment. If adjustment is impossible, the
cause lies in a part. So, check parts constituting

that circuit.

No Sound from Speaker
If the loud speaker will not give off any sound, find
the affected circuit in the following manner:

First, see that the line connected to the speaker is

not disconnected and that the MUTE terminal on the

rear of NRD-525 is used.

Check to see that the PLL loop in the synthesizer block
is not locked out. Lock-out can be confirmed by checking
LED (CD2) for LP2 and LED (CD5) for BFO on the CGA-132

unit. From the combination of illuminated LEDs, the

defective circuit may be localized as shown beloy

b3 T e o Defective circuit

OFF OFF OFF None (normal)

OFF OFF oN BFO loop

OFF ON OFF Loop 2

ON OFF OFF Loop 1

on oN on Sianasid ignan o¥
control blo

From the above table, the defective circuit can be found.

Then, find improper adjustment or a defective part,




comparing measured values with standard values.
If the synthesizer block is operating normally, check
the squelch circuit. If the SQL segment on the vacuum
fluorescent display remains illuminated even when the
SQUELCH control on the panel is turned, the trouble
lies in the squelch circuit. As described earlier, the
squelch circuit utilizes different circuits in the FM
mode and in other modes. If the squelch circuit is
abnormal in all the modes, check IC2 and IC3 on the
CAE-182 unit and the SQUELCH control on the panel.

If the squelch circuit is abnormal only in the FM
mode, check the FM detector circuit in the CAE-182
unit with emphasis put on ICL0. If abnormality is
found in other modes than the FM mode, check the AGC

circuit on the CAE-182 unit.

Operation Impossible

If abnormality lies in the control system (control block
and panel block), operation of NRD-525 may become im-
possible. NRD-525 has microcomputers in the control
and panel blocks. If one of these microcomputers or IC
around them fails, NRD-525 may become inoperable. To
find a defective microcomputer or IC, they must be
checked one by one by a person well versed with the
fundamental performance of ISs and usage of them in
each circuit. Here, apparent troubles and probable

causes are described.
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o

No indication is given when the power is switched on.
o Is power supply circuit for vacuum fluorescent dis-
play working normally? Check the choke coil (L2),
transformer (T1) and transistors (TR2 and TR3) for

damage.
o Is not the heater for the vacuum fluorescent dis-

play damaged? Visually check the heater.

NRD-525 does not operate every when a switch is pressed

(although indication is normal).

o A certain switch will not work, check that switch.
If several switches have become defective at a

time, check IC7 on the CDE-418 unit.

Receiving frequency indication does not change even if the
tuning control is turned (although the key switch works

normally).

o Check PGl and IC6 on the CDE-418 unit.

PBS and BFO do not work normally.

o If PBS and BFO do not work at all even when PBS
and BFO controls are turned, check resistors and
capacitors mounted between the PBS control (RV8)

and BFO control (RV9) on the CDE-418 and IC5.

The internal clock is not correct.
If the time given by the internal clock greatly devi-
ates, connect the frequency counter to TPl on the CDC-
353 CPU unit, and adjust the trimmer capacitor CVl so

that the oscillation frequency becomes 32.768000kHz.




4. PARTS LIST

CONTENTS
CHASS1S
AVR (CBD-674)
JACK (Ca8-40 )
HF TUNE (CFL-205)

IF FILTER (CFH-36 )

IF AF AMP (CAE-182)
LOOP1 (CGA-131)
LOOP2 (CGA-132)
[ (CpC-353)
DA 1/0 (CMH-632)
DISPLAY (CDE-418)
Accessories (62XD00018)
V-UHF CONV (CHE-85 )
V-UHF LOCAL (CGA-118)
Accessories (CMK-165-F)
R

oM
ccessories (CMH-
TERFACE (CMH-532)

c

c

TTY DEMO -530)
0-F)

N

ccessories (CMH-532-F)
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5. APPENDIX DRAWINGS

CONTENTS
NRD-525 Level Diagram
MOTHERBOARD PCB Assembly (CFQ-1726)
JACK And AVR PCB Assembly (CQB-40.CBD-674)
HF TUNE PCB Assembly (CFL-2(
IF FILTER PCB Assembly (CFH-36 )
IF AF AMP PCB Assembly (CAE-182)
LOOP1 PCB Assembly (CGA-131)
LOOP2 PCB Assembly CGA- 1.
CPU PCB Assembly (CDC-353)
DATA 1/0 PCB Assembly (CMH-632)
DISPLAY PCB Assembly (CDE-418)
V+UHF PCB Assembly (CHE-85 )
Y:UHF LOCAL PCB Assembly (CGA-118)
RTTY DEMO PCB Assembly (CMH-530)
INTERFACE PCB Assembly (CMH-532)
NRD-525 Block Diagram
CHASSIS Schematic Diagram
HF TUNE Schematic Diagram (CFL-205)
IF FILTER Schematic Diagram (CFH-36 )
IF AF AMP Schematic Diagram (CAE-182)
LOOP Schematic Diagram (CGA-131)
LOOP2 Schematic Diagram (CGA-132)
CPU Schematic Diagram (CDC-353)
DATA 1/0 Schematic Diagram (CMH-632)
DISPLAY Schematic Diagram (CDE-418)
V+UHF CONV Schematic Diagram (CHE-85)
V:UHF LOCAL Schematic Diagram (CGA-118)
RTTY DEMO Schematic Diagram CMH-530)
INTERFACE Schematic Diagram (CMH-532)

@

£
«

e el D 00 4 B O o 1D

qoggaaaaaaanann®
SREBRES

o
5

AU
B85

ERE RN

Gqgggggagag



b3
p——
SWINT°0 EPOR-1R GPSO-CO GPGC-LC PLY-6C EPSS-CS  GPO9-BS GPLY-6C UPST-CT GPST-(T P9~ POI-§  4POI-L
ZHASS Y NIZnM_J‘QN ZHRHO *L
ou aea @9 w1t actmu scmu

@ 19 €41 1o WL 19 1ML 33-0fd

;!o .o

A1 PUZ ALVO AN XIK Pug 41 351 XIK 35T dWV &4 aNoL
L

UL L HOION
L

WALTIA AT 9€-HAD ANOL 9H S02-14D

055

20v

XVWNIVO
0K

aai: wtg
ZHRHOL "L EE

WYMOVIO TAAGT  SBS-QUN









e Teflom oo
- Drwer
el |

Bakelils

O GL-205 W T0E

4
o 215 0T
g larle




o

[yom—Tr

"
O s FE)

oD

¥ALS 31 %-HO O




nsy
5]
s

o
530 7

i

T soew o
T

¥

23:

%ﬁﬁi‘?&
A

8
33— —ne ms—cs1 w1 anycas

o
- ,'—;‘;ﬁ{n)
g =
smE g A
&) :
g
H HGH §
% Fon

nos




Gy

‘Douol

7
8

< ﬁ.uﬁ .w L ;
kA T ¥
o3 3met =0

: m Q m_m.,.O

0 st (D




)

GR9 scoooem

°0

k! s§
R ST
S e 1

ST 559

S| @
3
e Joo| £
Yo |sm oo

A {ccoooooon|
0e m e Jﬂgm

50
% S

3

om0 gh W

o
!

2
00esd's oo I

. 1c23

O CoA132 -

bg
g

0°| s
= 5.0

£




" ane

£96-000°

10



R T —

. :qﬁ

Oassionarom BE °

v b




.,U@ B ¢ E
i ScYCy @d@%_f%
49 o erek e 40)

i @
P*”* umm

fﬂ RO
Blige
' @mn

.







)

o

e
@

e e O

oo

oMLk

e e

Toses

V-UWF LOCAL

T
o

Cehova
-2%



.
5 0
]




FoVAIM ZES-HND

K

5-16









v . o
i & T
©o15 amman 385100089 b mﬁ. .u_.m o
o1 50215 B P P
o T in b e
y
s
Sevisnion Tor T
T
e et s

Tyt

o o i
oo 1 @
A




SN

PHISOMNOW 9851000349
WIS 41 9E-HD

MO-LLNSE Il (OvE¥) ¥AOUKOLL 1AD (630 3czsm

vicar L Noriao
900-190-5 0vbs 2004w
Lezar oL

o1 vascarmn LaL

ﬂ...u =
1

O vaL

AT

e




o Tore 1 JHI
2 Srmat ,\Q.v xu.ﬁg

RS

ir q..: :







02300MW 62910000945
2 door z61-vod




or




£8510MATH 859100 ods
w01 VAV Esaed
—

B
PO




£94Z0MION §¥91000 059
Avids1a erv-3a3

!
i
i
i




Ab-avsiuse  zax
et 523
wagse 14

war U3

SLUOMNON 95910000549 enmiied T
LIND 38 #0/A 583D a1

A

annt

&3
77id

§

N1 w01
Sk

g

T

100 k0> oL yg-
eed ues




09900 MiaN $451000030)
250 01 H/A  811-VOD

o e

PSRN




¥ -5
770d




5-30



For further information contact.

Japan Radio Co, Ltd.

Sor 1915

HEAD OFFICE & 17-22, Akasaka 2-chome, Minato-ku, Tokyo.
SALES DEPT. Telephone : Tokyo(03)584-8750
Telex : 0242-5420 JRCTOK J
Cable Address : "JAPAN RADIO TOKYO™

SALES OFFICE 4-28, Dojima Hama 1-chome, Kita-ku, Osaka.
Telephone : Osaka (06)344-1631
Telex : 0523-6605 JRCOSA J

MAIN FACTORY 1-1, Shimorenjaku Schome, Mitaka-shi, Tokyo.
Telephone : Musashino(0422) 45-9111
Telex : 02822-351 JRCMTK J

AB 88, 5 (100)
No. 85239
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