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atsclutely necessu

Se ien the btand selector

exact nctch position the receiver will

by the function of the limiter control cire

case, the S meter shows a swi

scale.

Mocel &

ter

Sta

dard desk type (With outer

Standard corscle ard rack type (With

outer casing)

Special desk type (With outer ou

500 Hz crystal filter built

Nodel NRD-1ZH Specisl conscle and rack tyve (i

casing and 500 Hz crystal filter buils in)




s the multiplex superhetero:

controlled lst local oscillator and &

frequency stabili

lator (abbreviated as VFC).

()

e Frecuency Rarge

o The freguency range of this receiver is from 90 kHz up to

e neichborhood

o The tuning dial can be guickly brousht

ion either manuslly or by pusk button

of a desired po
motor-driven operation.

o For the purpose of easy viewing, the lerge size horizontal

dial scale is provided with "MHz" and "10C kiz" graduations

in white indexes and bright spot indexes.

(a) IF iter System

o The intensity of the telezrarh tone o

put car be kept

practically constant, irrespective of the receiving radio

N
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ns of the IF

iter. Thereby the

field  intensity, by m

disagreeable tone due to the fluctuation of intensity is

0 The newly designed antenna

necessity of the antenna trimmer.

(£) Pree Selection of Tone for Al Reception

o For A1 radio telegraph reception, the beat tone cer be

BFO PITCH" ard hard or scft tone car slso be

The specially designed BK circvit produces no key click.

o

Bt



Comprot Sire and Light Weight
|Full considerations are given in the designing of all

_mechanisms and casing structures for tie purpose of

inimizing the size and weight of this equipment,




2. CONSTRUCTION

ruction differs between the desk type receiver and the

@

console or rack type receiver.

A. Desk Type

(1) Mai
. (2) Outer
(3). Speaker box (SP=101) ..oievtusss s s b baas e 1

(4) Power cable (standard, KC-11334)

4, KC-1434)

(5) BK cord (s

(6)  Instruc

B. Console or Rack Type
() Masmiuma s oo 0 RS

(2) Speaker box (SP-101) ..

(3) Power cable
. (4) BK cord (st

(5) Instruction

rrlied for customer's

Any of the items listed below will be
option.

(1) Headphone (600-ohm)

(2) Bxternal loudspeaker box

Tucber)

yoe BX-5174 (u

3 tyre BX-317F (wall-mounted)




Pretuner (NXA-1532)
FS converter (NHC-1)

Spare parts (the following two groups available)

a.

Routine spare

Vacuum tubes (same in quantity as actual), fuses,
pilot lemps (same in quantity as actual)

Fixed resistor, fixed capacitor, variable resistor,
BK relay (one each)

Standard spare

Vacuun tubes (one each)

Fuses, pilot lamps (twice the quantity as actual)




5. dia. mounting holes
(12 ‘holes)

Fig. 3-1 Mounting Tray and Hounting Dimensions

7




The equipment shall be ins

talled with reference to the outline
and mounting dimensions view (attached drawing) and the mounting

reference (Fig. 3-1).
3.1 Preparations

Perform the following test and check before installation.

3.1.1

srement of Inductive Interference from Tran

tting
Antenna to Receiving Antenna.
When the receiver is used in combination with a transmitter,

there

be the cases where high voltages are induced into

the receiving antenna, sometimes

rning the receiver.

Therefore, before in:

1lation, operate the transmitter
and check the induced voltage in the receiving antenna.

For t

s purpose, comnect a 100W lamp to the receiving
antenna output terminal as shown in Fig. 3-2, and check
the induced voltage for the whole transmitter frequency
range.

If the lamp does not light, it shows that slight or no
induction exists. If the lamp lights in red, the induct-

jon is less than 1 A (ampere). And if the lamp lights




er than 1A.

incandescently, the inducti

(1) Receiving antenna

2) TLead-in cable
(3) 100W lamp

Fig. 3-2

In Model NRD-1EL Receiver, the receiver antemna circuit is

grounded by means of a BK relay during the radiation of the

transmitted wave, but sometimes the transmitted wave forms

will become discrepant to the working time of the BK relay,
and some portion of the transmitted wave will enter the receiver.
For the protection of the receiver, an arrester comprising

diodes is inserted in the antenna circuit of this receiver.

i (See Fig. 3-3) However,
]
: this will increase the cross modulation when a strong radio

field, for example, a strong field due to a nearby broadcast

station, exists.




Therefore, the induction to the receiving anterna shall be
confined as low as possible even with these protecting
devices.

If there is no induction for the whole transmitting frequency
range, these diodes are unnecessary.

An induction of 1A or higher will burn the arrester diodes.

When 1A or higher induction exists, change the antenna spac-

ings or, as shown in Fig. 3-4, connect a 100W lamp or an AW-118B

induction protective lamp box in series between the antenna

and tke receiver.




Rear side

Antenna plug
= Arrestor,
/ @ diodes (&
lo o, CDL03 and
ool

ARI07 x 2

Arrestor Diodes Connecting Point

Fig. 3-3

Antenna

Antenna lead-in
cable

NRD-1EL receiver

Fig. 34
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Ciiecking
The receiver is carefully exarined before shipmert, but for
caution's sake check that tubes are seated properly

and no foreign substances 1s remaining in the receiver

when the receiver is brought out for installation.

Hotnting (for the esuipment with its outer casing Provided)

Ag shown in Fig. 3-5, the eguipment rejuires the clearance
ard floor space for its installstion. Avoid the site where
there is atnormal vibration o high temperature and humidi-

t7 which may appreciatly shorten the life of the eguipnent.

Securely fix the mounting tray at specings shown in Fig.
3-1 through the mounting holes, six each on tre right and
left.

Face the side with a thurbscrew toward the front. The
thumbscrew must be kept locsened.

Carefully 1ift the mein unit horizentally with the penel
surface faced frentward and place it on the mounting tray.
The groove between L-metals on the lower front of the main
unit is to be engiged in the thumb-screw on the mounting
tray and the I-metal on the lower rear of the main unit is

to be engaged in the grocve backward tre mountirg tray.




Gh e i G2d x .
(d) Maintaining the above condition, push unit
slowly baciward, and the L-metal will be engaged into
the hole on the mounting tray. Now tignten the thurb-
screw properly.
3.3 External Terminal Connection

&. Connect the power supply cord into connector "AC" located on
the rear side of the main unit. The power suprly of this
equipment is AC 90-120V.

b. Connect the antenna cable to the coaxial comnector "aNT"
located on the rear side of the main unit.

c. Leave the cable connected between "PRE TUN and "ERE
TUNER OUT" as it is. (If a pretuner is comnected externally,
connect the pretuner in the place of this cable. See Fig.
3-6)

d. If a break-in relay circuit is used, connect the BK cord to

6P connector "BK & LINE" on the rear side of the main unit.

Caution: Since in this equipment BK circuit voltage controls

also a BK control circuit besides the conventional EK
relay, a mistake of the BK circuit voltage polarities
(plus and minus mistaken) will cause the BK control

circuit inoperative.

-13 -




Check the following points before connecting the BK cord. .
o In Fig. 3-7, the voltage between the conscle body ard
ternianl (I) on the terminal board (for KC-156, 6P .
connector terminal (D) ) should be +247 or 48V when the

key is opened and OV when the key is closed.

o The lead wires from the terminal of console or rack
. to the key should be moderately designed to prevent
line drop exceeding C.1V between the console body and
terminal (D) on the terminal toard when the key is closed.
nal (@) on

the terminal board (for KC156, 6P connector terninal ()

o The voltage between the ccnsole body ard terr

stould always be +24V or 8V irrespective of oren or close

of the key. }
x. the set will not work at

If the ccnnection is mist:

all or key clicks will increase considerably.

¢ In case of the BK circuit supply veltage 8V - DC, the

referring to note 2 in Fig. 6-11, page 62.

inal "E" on the rear side

v
- : i
interccnnection of receiver's BK circuit should be charged 1
E

e. Cormect the grounding wire to te: ¢

of the receiver. :

£. For connection to FS converter pcwer connector "FS CONV" ard

coaxial connector "IF QUT" are provided on the rear side of

the receiver. For these connections refer to Fig. 3-6.

o T




or Receiver Installation

Clearance Reguired f!

Fig. 3-5
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(a)

(v)

4. OPERATION

Operation on Panel

ER

"EO)

The “FOWER A" switch (S211) switches on and off the AC
power supply to the receiver.

Place the "METER" switch (S208) at "SOURCE". Turn the
"FOWER A" switch from "OFF" to

The equipment is
energized and the working voltage is indicated on the meter.
If the pointer is not within the red mark showing 100z5V,

open the urper 1id of the eguipment ard turn the "VOLT

REGU" switch located on top of the right sideplete certer
to bring the pointer within the red mark.

Next, after sufficient filarent warmup, set the "POWER B"
switch (S207) from "OFF" to "B".

It is necessary to turn the power switch or at least 30
minutes before starting of reception for stable operation
(elimination of initial freguency drift).

iz

Intended for changing the receiving frequency rarge, this
dial has 30 equal graduations, ore for 1-MHz. By selecting
the dial, a desired frequency MHz is indicated or the penel
in engraved figures and, at the same time, on the horizontal

dial upper column by the white index and a bright spot index.




|
‘z

(e

It should be noted that the dial te not turned by a greater

force than necessary. Strong collision with the stopger or
unexact pcsitioning should be avoided.

Tuning Dial

The large dial located under the far

center of the panel is the tuning dial.

quency of the 100 kHz, 10 kHz and 1 kkz orders
selected with this tuning dial.

al is eguivalent to one

One revolution of

rral dial by the index.

graduation (100 ) on the horj

the fan-sh dow indicates less

ped

e rotary scale i

1 10 frequencies, ore graduation skowi

When tuned to
12775 Wiz

Auro

Frequency Readings

Fig. 4-1

gty =




(£)

(&)

AUTO"

The "AUTO" push button is driven by & motor and is used
for quickly bringing the tuning dial indication near the
desired frequency. MWhen the button is pushed for "RIGHT"
or 'LEPT", the tuning dial shifts clockwise or counter-
clockwise from its stop position,

The pointer is designed to stop automatically at each end
of the dial, thus being protected from collision against
the stopper. It takes about 5 seconds to move the pointer
through a whole scale of 1 MHz.

"RF GAIN"

This is the gain control for RF and IF amplifiers.
Generally speaking, when high sensitivity reception is
desired, the "EF GAIN" control is turned to its maximum
with the volume adjusted by the "AF GAIN" control. How-
ever, high "RF GAIN" will cause the output distortion,
when a high input sigrel is received.

"AF GAIN"

This is the gain control for AF amplifiers. Sound volume
in reception is adjusted mainly by this "AF GAIN".

AGC"

The "AGC" switck, switching the RF and IF automatic gain

- 20 -




control circuits, is used dependent on the type of received
waves, as explained in the followings:
"OFF"
This position is used mainly for Al reception. Since the
AGC circuit is off, gains are controlled by the "RF GAIN".
Because of the IF limiter, the Al beat sound can be Te-
ceived practically in a constant volume irrespective of
the input signal intensity. With the "iGC" switch placed
at "OFF", the beat is heard softer in tone than at "I".
wpn
In this position, the AGC circuit is off, as with the
case of the position "OFF", but the Al beat is heard
harder. Thus this notch is used when it is desired to

change the beat tone in Al reception or to discriminate

the beat from that of other receivers.

Notch "I" cannot be used for A3 or SSB reception.

ngn
Mainly used for A3 reception or for Al reception affected
by fading. The AGC circuit is operated and its time
constant is 0.5 sec.

g

This notch is used chiefly for SSB reception. Thus the
AGC time constant is selected as approperiate for SSB
reception.

Sialhs

il Aa sk O
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(6]

nEROM
This switch is turned on when Al or SSB waves are received.
"BFO FITCH"

With this switch, the BFO frequency is changed to 45543 kilz.

When Al is received, the index is to be turned off by one

se or counterclo

graduation either cloc!
center.

When receiving a lower side-band SSE, place the index in
the "SSB" position.

"BAND WIDTH"

Bandpass widths are selected by this switch (S205). The
bvendpass widths are generally used according to the type of

reception, which is as follows:

0.5 kHz AL (NRD-1EH only)
1 kHz a1, a2

3 kiz A3H, A3 (ss8B)

6 kHz A3

Since it is difficult to catch transmitted waves in a
narrow band, first receive them through a broad band width
and then, if there is noise or interference, use a narrow

n through a

band to avoid such interference. Recepti
narrow bandpass width will reduce noise and maintain the

mal-to

signal level, resulting in the improvement of

noise ratio.

Sy
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(m

"CALIBRATE"

This switch is used for frequency scale calibration.
Normally, set the "CALIBRATE" switch at "OFF". Under this
condition, the 100kHz calibration oscillator is stopped.

It generates calibration signals when the switch is placed
at "CALIBRATE".

Incidentally, this frequency calibration should be performed
with the "BFO PITCH" index set in the center of tue scale or
at the center frequency 455 kHz, to prevent errors in indica-
tion. For the method of frequency calibration, see 4.3.
"ZERO ADJ"

This control is used for adjustment of the pointer on the kiz

dial, when freguency calibration is carried out.

To read a received freguency correctly, make calibration at

a roint nearest that frequency every time when the band is
selected, and turn the "ZERO aDJ",

"ANT ATTENUATOR"

This attenvator is used when reception is made in the O or

1 band. Where powerful cross modulation is induced into the
received freguency, the attenuator decreases signals or
interfering waves to reduce such cross modulation.

Wnen the dial is turned clockwise, the attenuation increases.

When the dial is turned counter clockwise and the switch is




turned off, a filter through which the freguency 0 - 535
kHz alone passes is automatically inserted to reduce cross

modulation (especially crose modulation from strong radio

‘broadcast waves) and lower frequency waves can be received
with reduced interference. lote that, if higher freguencies
than 535 kHz is received under that condition. The receiver

gain is decreased remarkatly.

ETER" ¢
This is a change-cver switch of the meter circuit. The

meter werks as an AC voltmeter in the "SOURCE" position and

as an input signal level meter in the "S" pusition. When

GC" switch should be turned to

making this selection, the
either "S" or "L", with the "RF GAIN" control set at a waxi-
mum. When ar. input sigral enters the antenna, the meter in-

dicates a value corresponding to the antenna input voltage.

The meter is calibrated on the ba:

(o) "
The receiving output is available with 600R impedance.

s of 1y V =0 a3,

FEAKER"

Cornect the speaker box SP-101.

(p) "PHONES"
Cornect headphone to this jack, then output to "speaker" is :
off.

4.2 Reception

4.2.1 A1 Reception

Operate the receiver in the following sequence.

- 24 -




b.

d.

f.

g.

3

Turn the "AGC" switch to "OFF".

Place the "BAND WIDTH" switch at "3kHz".

Place the "EFO" switch at "BFO".

Place the "BFO PITCH" dial in the center position.

Turn the "RF GAIN" dial clockwise to obt:

in a proper noise

output.
Set the MHz-dial in the desired frequency position.

Turn the kiz-dial to make setting of the frequency in

100 kHz, 10 kHz and 1 kHz orders, and make zero beat of the
signal. Turn the "BFO PITCH" dial by one graduation
either clockwise or counterclockwise to obtain the best
tonality.

Select the "BAND WIDTH" for- "1 kHz".

Turn the "AF GAIN" to obtain an optimum volume.

Where there is any other receiver nearby receiving Al waves

from other stations or where Al waves are received for a

long period and tone change is desired, turn the "AGC" switch

Then the tone is changed from soft to hard.

4.2.2
a.
b.

e

A3 Reception

Set the "AGC" switch at "S".

Set the "BAND WIDTH" switch at "6 kHz".
Turn the "BFO" switch to "OFF".




Set the MHz-dial in the desired frequency position.
Turn the kHz-dial manually or by pushing the "AUTO"
button to make setting of the frequency at 100 kHz.
10 kHz and 1 kHz orders.

Turn the "RF GAIN" dial clockwise to obtain the best
reception, and then turn the "AF GAIN" to have an ap-

propriate volume.

A3 cannot be received with the "AGC" switch at the "I" notch.

Too high an RF gain with the "AGC" switch at "OFF" will some-

times cause the AF output distorsion. In such a case,

decrease the RF gain properly.

4.2.3
a.
b.
c.
d.

e.

f.

SSB Reception

Set the "AGC" switch at the "L" notch

Set the "BAND WIDTH" at "3 kHz".

Turn the "BFO" switch to "BFO".

Set the "BFO PITCH" at "SSB".

Turn the "RF GAIN" dial clockwise to obtain proper
noise output.

Turn the MHz-dial in the desired frequency rosition.
Turn the kHz-dial either manually or by pushing the
MAUTO" button to make correct setting of the frequency
at 100 kHz, 10 kHz and 1 kHz orders.

Now SSB reception is ready. If good tone is not at-

tained, turn slightly the kHz-dial and the "BFO PITCH"

e iR,




4.2.4

dial, However, the "BFO PITCH" must not be far off from
the "SSB" position.

Turn the "AF GAIN" to obtain an appropriate volume.
Reception of Frequencies below 2 MHz

Reception of Frequencies below 535 kHz (see Fig. 4-2)

Turn the MANT ATTENUATOR" dial to its counterclockwise
linit, and place the switch at "ON", Under this condition,
a filter attenuating frequencies atcve 535 kHz is automati-
cally inserted in the antenra circuit, Thus cross modula-
tion due to radio broadcast waves can be reducei remarkably.
Reception of Freguencies 535 kHz - 2,000 kiz

Turn the "ANT ATTENUATOR" dial clockwise, remove the white
mark of the dial from that of the panel, and turn the switch
to "OFF". Under this condition, by turning the dial clock-
wise, the input signal is attenuated by the attenuator in-
serted in the antemna circuit, resulting in the reduction
of cross modulation. However, note that the attenuator
will attenuate the signals at the same time, and take care

not to turn the dial more than necessary.

Sk




Caution:

In respective operations described in (a) and (b),
turning of the "ANT ATTENUATOR" dial to its counter-

clockwise 1imit will cause the signals to be attenu-
ated, sometimes resulting in the difficulty in

reception.




marz in cloc!
attenuato:

T @

en disl mark comes off panel
¥ e direction,

4-2 Operation of

Reception with Interference

The receiver IP section

nical filters with gocd selectivit

in an interfering frequency very near to

place this wave at the ban

al filter by turn

in Pig. 4-3, and let the interfer:

side the band, and atter

48

(o — Attenvation

Attenuation characteristics
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The Fig. U-3 shows the case where the desired fre-
quency is placed at the upper end of the filter band and
the interfering frequency is located outside the band.

If a second interfering frequency lower than the desired
exists, it seems, in the Fig. U-3, that elther of the
two interfering frequencies cannot be located outside the
pass band. Practically, reception of the desired fre-
quency with good selectivity even though there are two
such interfering frequencies in positions lowsr and
higher the desired frequency is possible by adjust
"BFO PITCH".

That is, in such a case where two interfering frequencies
are mixed, in change the "BFO PITCH" toward the right or

the left from the center and make reception where the

interfering frequency beat becomes the same as the de:
frequency beat. A combination of the filter selectivity
and the effective selectivity of the operators ear will
result in better reception irrespective of tie "BFO PITCH"
position.

In this procedure, turn the tuning dial slowly so that the
desired frequency may be brought at the end of the filter
band, as shown in Fig. 4-3.

Fig, ' 4-4 and 4-5 illustrate the effective attenuation

curve obtained through the atove-described operation.

L 30w

e ol

,i.
;
4
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Attenuation

Effective attenuation
curv

Mechanical filter
attenuation curve

] Bt 2
B g £ i
£233 £¢ Reception (vith BFO placed
5858 §¢ in low position of filter
EL‘E: Es band end)

Fig. 4-4 Effective Attenuation Curve in Al

Attenuation
a8

Effective attenuation
curve

Mechanical filter
attenuation curve

BFO

Reception (vith BFO
placed in high position
on filter band end)

Interfering
frequency
frequency

Interfering
frequency

Desired

Fig. 4-5 Effective Attenuation Curve in Al
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Cperation of NXi-1532 Preturer

Wren it is difficult to prevent cross modulation during

90 kHz - 2 MHz reception though all the procedures mentioned
in the atove paragraphs is taken, the NKA-1532 pretuner is
o be used in the following manners.

Referring to Fig. 3-6 "Rear Side Connectors, Connections",

o connect coaxial connector "IN" (on the resr side of the
pretuner) to coaxial connector "IN" (on the rear side of
the receiver) and pretuner connector "OUT" to receiver

cornector "OUT", but the coaxial cables attached to the

pretuner.

right penel of the pre-

Turn the selectcr s h on
tuner to "OFF" and adjust the receiver to a desired fre-

h over to the

quency. Then change the selector swit

rcy bard of the desired sigral, and turn the pre-

tuner tuning dial to set the wiite mark on the dizl in

® the neighborhood of the desired freguency graduation.
Then turn slowly the tuning dial clockwise or counter-
clockwise until the cross modulation mixed in the

ency is

received signal is reduced and the desired fre

clearly received.
For the construction and connections of the pretuner, see

the pretuner comnectior diagram attached.

-32 -
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4.3 Calibration
4.3.1 Calibration of 100 kHz Oscillator
(a) Let the receiver receive the standard frequency JJY
(any one of 2.5 MHz, 5 Miz, 10 MHz and 15 MHz).
(b) Turn the "BFO" switch to "OFF" and "CALIBRATE" to
"CALIBRATE",

. (e) Turn the "RF GAIN" control to adjust the best volume.

(d) Open the set upper lid, move the trimmer CV104 located i
adjacent to the "100 kHz XTAL" in the RF section or the
chassis left, and obtain a zero of the double beat.

4.3.2 Calibration of BFO
o Simple Method

(a) Remove the antenna, ard turn the "BFO" switch to "BFO"
and the "CALIBRATE" to "OFF".

(b) Place the "RF GAIN" at a maximum "BFO PITCH" in the
center, and “BAND WIDTH" at "1 kHz".

. (c) Under this condition, move slightly the BFO coil (L205)
core and lock it in the center where the set noise
changes 1in tone.

o More Precise Method

(a) Remove the antenna out of the equipment.
(b) Place the "BFO PITCH" in the center and the "CALIERATE"
at "CALIBRATE",

AL




Turn the MHz -dial ard kHz-dial to obtain a zero beat at

9.1 MHz. (when the BFO is not accurate 9.1 MHz may not

coincide accurately on the kHz dial., Obtain a zero beat
irrespective of this discrepancy.)

Obtain a piece of polyvinyl chloride wire about 70 cm
long ard remove the covering slightly from both ends to
prepare the test lead. Open the upper 1id of the equip-
ment, and insert one end of the test leadwire incorporated
into the chassis to the arntenna terminal ard the other
end into J207 located near V20€.

Now a weak beat will be generated. Adjust the volume of
tiis beat by means of the "RF GAIN", (keep the "AF GAIN"
at a maximum., Too high a RF gain will cause the equip-
ment to start oscillation.)

Turn the L205 dust core to obtain a zero teat. (Two
different beats will be obtained by turning the core.
Make a zero beat of the weaker one.)

Take off the test leadwire connecting J207 with the
antenna terminal,

Then another beat is generated again. Turn the kHz-dial
slightly to obtain a zero teat. (Don't turn the "BFO
PITCH".)

Connect again the antenna terminal to J207 by using the

test leadwire. (Then another beat is generated.)




Repeat the procedures mentioned in (e) throuvgh (i) until
no beat is generated irrespective of the connection or
disconnection of the test leadwire between the antenna

terminal and J207.

Calibration of Dial Scale

Place the "CALIBRATE" at "CALIERATE" ard tie "EFO" at
"BFO".

Set the "BFO PITCH" index in the center position.

Turn the tuning dial to a 100 kHz point nearest the fre-
quency to te received, and obtain a zero teat.

Turn the "ZERO ADJ" to set the index at zero of tke

kHz-gcale.

4.3.4 Calitration of VFO
In the above-mentioned scele calitration, if the zero beat at

the 100 kHz point comes off at the band upper end or lower end,

calibrate the VFO in the following seguence.

(a) Turn the MHz-dial to select the 2 MHz tard.

(b) Place the "EFO" at "BFO", the "CaLIBRATE" at "CJLIBRATE",
and the "BFO PITCH" in the center.

(c) Turn the tuning dial clockwise to ottain a zero teat at
3 MHz.  Then correct the pointer deviation from "O" on

the kHz-dial by turning the "ZERO ADJ".




(a

(e

)

Turn the tuning dial counterclockwise, select a received

frequency of 2 MHz and set the kHz-dial at "O". Then

tion. Now

a beat is generated indicating the VFO de;

oren the upper lid of the equipment, and insert the 3mn

on the chassis left side, into the VFO trimmer to obtain

pe) fitted

hex-wrench (the slender one

a zero beat. (See Fig. 4-6.)

tioned (c) and (&) until the

Repeat the procedures =

graduation accords with the zero beat at both ends of

Hex-wrench

VFO Adjustment

Fig. 4-6

- 36 -




90 ¥Hz-30 liHz

Reception

Bard @ O @ O and T perheterodyne
Band @ - & Dousle cuperneterodyne

Type of Reception
Al, Az, A3, A3J and A3H (F1 and F4 oy use of edapiors)

Sensitivity

AL a3
Bnd @ - @ velow 2V velow 6wV
Bard @ and @ | below 300V below 100V

(at 20 dB S/N and 100 =W output)




(d) Selectivity

"BAND WIDTH" notch | 6 dB tand 60 4B band

*0.5 kHz 0.5 - 0.8 kHz | below 1.8 kiz
1 iz 1- Below 4  kiz
3 kiiz 3-4 kHz | below 11 Kkilz
6 kiiz 6 -7 kHz | velow 42 kiz

. * NRD-1EH only
(e) Image Ratio
Eis @ - O above 70 dB
Bnie @ - O above 50 dB

(£) AGC Characteristics

t variation

AF output variation for 3uV - 100 mV i
vasssss below 10 dB

(g) AF output
1W or more
() (n) Intermediate frequency output

0.1V or more (at 75 ohms)

(i) Power supply
AC 50 - 60 Hz, 90 - 120V, approx. 120Vi

},

(j) Weight

Desk £YDe evernssncnces

Console OF rack tYDPE eeesveeesccnses

(k) External View and Construction

See attached drawing "Outline and D:

ShancC,




6. PRINCIPLES OF OFZRATION

G.1 General

6.1.1

Block Diasrar
The circuit construction of the receiver i shown in
the block diagram. As ill iple zuper-
heterodyne systen is adopted in bands 90 kiz - & Miz,

and the double superheterodyne systen is used in

bands 7 = 30 ¥Hz. An antenna trirmer circuit is omitted
from the dnput circuit ard RF auplifier circuit,

For the purpose of coverins the whole frejuency band with
2°single variakle mitch coil, a triomer coil and a. tuning

caracitor are connected by selsction with a turret in

parallel with the 2 - 3 NHEz basic coils. (For dezails of

this coily refer to later explanations.)

The let local oscillator is a crystal osci:

has 16 quartz oscillators covering the whols freguercy
range. Also, to receive the wrole freguency on a continous
ard variatle tasis, the receiver is provided with 3 - 2 Mz
variable frequency arplifiers and 3.455 - 2.455 MHz variable
frequency oscillators, ard these being interlocked
mechanically with the RF tuning mechanism,

The fixed IF amplifier is at 455 kHz, its bands being

chianced over to 3 stages, i.e., 6 kHz, 3 kiz and 1 kHz




mechanical filters and

the. final stag

o acte as a BK control circuit.

.rasnd O 1Band
Mixer 1osal

& x201
-~ ammr

Ist Mixer  rst local

Band 0 1iwwr 2
Band | 12dMr

Fixed intermediate
frequency 455 kiiz

Pig. 6-1




The LPF (Low Pass Filter) in the input circuit has a
bandpass width of 0 - 2 MHz. Sigrals of 2 iz or more

is attenuated by this filter and no spurious signal is
mixed in the 8 - 10 MHz intermediate frequency range

from the antenna,

The LEF, changed over by S103-1 and 5103-2, has a bandpass
width of O - 535 kHz to eliminate cross modulation dve to
powerful BW during reception of 500 kHz or lower frequen-—
cies. The 12AU7A tube (V201) is a balanced modulstor used
exclusively for tre bands O and 1. The 6BA6 tube (V202)
is a local oceillator consisting of an & MHz crystal oscil-

letor and used exclusively for the bands 0 and 1. Signals

are converted here to 8 - 10 Mz 1st intermediate frequen—
cies.
The sigrals then are amplified by the 6326 (V102) and

are converted to 3 - 2 MHz 2nd intermedi:

by the triode 6UBA (V103). This local oscillator consists
of the pentode of 6USA (V103).

The 3 - 2 MHz sigrals pass the variable IF filter (VIF) and
are converted to the 455 kHz fixed intermediate frequency
by the 6UBA (triode, V203). The local oscillztor voltage
injected to V203 is from a highly stable variable frequency
oscillator consisting of VOOl and V002, whose oscillation
frequency changes between 3.455 and 2.455 MHz by mechanical
interlocking with the VIF and 1104, 1105, L10E.

LT




6.1.3 Construction of 2 - 6 MHz Section

The circuit of the 2 - € MHz circuit is also constructed
of triple superheterodyne system, which is shown as

follows:

Fig. 6-2

As illustrated in the above block diagram, the input

circuit is of double tuning type. Use of this circuit can

Eliminate the antenna trimmer. V102 (6BZ6) is an RF ampli
fier tube, and the signal first amplified there is con-
verted to 14.5 - 15.5 MHz first intermediate frequencies
by the triode (V103, 6U8A) with the output of the crystal

oscillator consisting of the pentode of V103. The signal

o 48550



then passes the BPF (bandpass filter) having a bandpass
width of 14.5 - 15.5 MHz and is applied to the 2nd mixer
(V104, 6UBA). The 2nd mixer local oscillator is a crystal
oscillator consisting of the pentode of V104.

The signal having passed through the 2nd mixer is then
converted to a 3 - 2 MHz signal, passes through the VIF,
and is applied to the triode of the 3rd mixer (V203, 6USa).
The local oscillator signal applied to V203 is a high
stability variable frequency.

The freguency changes between 3.455 and 2.455 IiHz by mechani-
cal interlocking with the L104, L105, L10€ and L113, L115,
1117 and is also directly coupled to the kHz-dial, The
input signal from the 3rd mixer is converted to tne 455 kHz
fixed intermediate frequency and is applied to the follow-
ing circuits.

Construction of 7 - 30 MHz Section

The circuit for 7 MHz - 30 MHz range is of double super-

nheterodyne system, which is as follows:




o

ig 6-3

£ eusily understocd by comparing
in 6.1.3, the circuit construction of
riple superieter-

1ly the &:

ic pract ze with the t

odyne fror the anteana circuit to the lst mixer. Only

the difference is that the frejuency converted by tne 1st
hrough the VIF and is

. which parses

a Input Cire
s circuit is an unbalanced low impedance circuit which

connected to 1P jack J101 on the rear side of the re-

er. The input
the LPF in the case of bands O and 1, and to




tuning clrcuit at the termimul of pne capucity dividers of
the tuning circuit in the bands 2 - 29.

A BK relay is inserted in the antenna circuit. The EK

relay works when a signal is trunsmitted in break-in cor-

munication, and the artenna and receiver antenna input
circuit thus are grounded. lNear the antenna connector are
diodes. D103 and CD104, which are donnected to the circuite
to protect the receiver from tranamitted wave
RF Amplifiers
In bards 2 - 29, & tube 6EZ6 performs lv
The double tuning circuit on ¢
tuning ‘eircuit on the inter-ctage side =
sigrals and other spu
no antenna trimmer is prov
can be realized by the adoption of
circuit on the input
The double tuning circuit cur
of the circuit due to antenra im
resomince characteristic, Fij
variations when the single and double tuning cire

detuned by the antenna.




Single tuning Double tuning
The solid line shows when the antenna and
impedance are matched, while the dotted
line indicates when the impedance is not
matched and the tuning circuit is detuned.

Fig. 6-4
Basically, the RF tuning system is such that a variable
pitch solenoid coil is used as the tuning coil and the
tuning frequency is changed by moving up =nd down the

dust core in the coil.

(This system is called p~tuning.) With this sys alone,

however, it is impossible to cover the whole frequency
band 0 kHz - 30 MHz with a single variable pitch coil.
For this reascn, the conventional p-tuning system receiver
are provided with a few variable pitch coils which are
selected mechanically, resulting in a complicated con-

struction.




In Mcdel NRD-1EL Receiver, coils and tuning capacitors aré
arranged in parallel for each band in one variable pitca
coil (2 - 3 MHz rating), and a desired frequency and its
linearity can be obtained with the moving range of the
variable pitch coil dust core held constant over the

whole bands.

Shunt coils and tuning capacitors connected to the basic

coil are arranged in a radial shape on the wafer of the
printed switch (S101 ~ ) so that the wafer moves every
one band to connect necessary coils and capacitors to the
variable pitch coil.

As for the connection of the double tuning circuit on the
antenna input side, C-connection and M-connection are used
for the band 2 and the bands 3 - 29, respectively. For

connections, see Fig.s 6-5 and 6-6.




kHz-dial

Fig., 6-5 Double Tuning Circuit for Band 2 (2 - 3 Miz)

3l 1]

Dovkle Tuning Circuit for Bands 3 = 29




€.2.3 1st Kixer
This is a triode mixer circuit using the triode part of
V103 (6USA). The output signal from RF amplifier V102
(6B26) is mixed with the local oscillator signsl from the
1st local oscillator consisting of the pentode part of
V103, and freguencies 0 - 2 Lz ard 7 - 30 NHz is corverted
t0 3 - 2 MHz and frequencies 2 - 7 MHz is converted to
14.5 - 15.5 MHz.
‘The signal thus converted is applied to the VIF through
S101-13 and S101-14 in the case of tands O ard 1 and bands
7 - 29, or to the BPF having a width of 14.5 - 15.5 FHz
through S101-13 in the case of bands 2 - 6. In order to
prevent the Q-value of the grid coil from being reduced
due to a V103 grid current caused by an excessively high
local oscillating voltage, diode CD10Z iz connected be-
tween the V103 cathode ard lst grid, thersby keepiag

bias voltage higher than the local oscillating voltage.

2nd Mixer

The sigral from the BPF (14.5 - 15.5 & ting) is eon—

verted to 3 - 2 MHz by this 2nd mixer, consisting of the
triode purt of V104 (6U8a). A local ator sigral ie
produced by the 17.5 MHz crystal oscillator at the pentode

part of V104. The signal converted to 3 - 2 MHz is ar-

plied to the VIF via S5101-14.




6.2.5

1st Local Oscillator

This crystal oscillator, consisting of the pentode part

of V103 (6UBA), is furnished with 16 crystal oscillators on
a turret wafer, each being selected according to the band.
(see Table 6-1.) The circuit is of PG pierce type in
which crystal oscillators are connected between the screen
grid and lst grid. The frequency taken out of the plate
tuning circuit (basic freguency or doubled freguency) is
applied to the lst mixer from the tuning circuit second-
ary. The tuning capacitor in the tuning circuit is ar-
ranged on a turret wafer for each band, and is slected
every time of turret selection. The generated frequency
from the crystal oscillator is set correctly to the center
frequency by means of the trimmer variable capacitor fit-

ted on the turret wafer (S5101-10).

2nd Tocal Oscillator

This circuit is a crystal oscillator consisting of the
pentode part of V104 (6UBA) and generating a frequency of
17.5 MHz. The generated frequency is applied to 2nd mixer
V104, and the frequency 14.5 - 15.5 MHz is converted to

3 - 2 MHz.
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Table 6-1 Local Oscillating Prequencie:
Mixer of 1st local
bands 0 and 1 | oscillator | 2nd mixer
Fre-
Band | quency | Local |Mixer |Crys-fLocal | Input [ Local VFO ¥
range | oscil- [output|tal [oscild oscil-
lating lating lating
t i g t b4 $
Miz MHz | MHz MHz| Mz Milz 2| Kz
0 [0.09 ~1 8 [s.o99 1 |1 2,91~ 2 [3.365 ~2.455| 455
1 1-2 8 [o-10[12 |12 3~ 2 [3.455 -2.455| "
2 2-3 12,5 12,5 [ 1052175 o " .
15.5
3 3-4 TigafaTsil e . " 3 2
4 4~5 10.5] 10.5] " = " ¥ ”
5 5-6 9.5] 9.5] " 2 s ¥ %
6 6~1 esliais « o B g
7 7~8 10 [ 10 & g ]
8 8-9 u [n & ¥ 0
9 9-10 12 | 12 3 % D
10 [ 10~11 15813, . ¥ "
1 11-12 14 | 14 8 s
12 12~13 THED » ¥
13 13-14 16 [ 16 g % 5
14 14-15 8.5 17 « S 5
15 15~ 16 9 |18 3 # 3
16 16~17 9.5 19 5 . 2
17 17- 18 10 [ 20 > o «
18 18-19 10.5 21 o ¥ i
19 [ 19-20 n [ 22 Y # 3
20 | 20-21 1.5 23 ¥ g ¥
21 21~ 22 12 | 24 x - 2
22 | 22-23 12.5 25 A # .
23 | 23-24 13 [ 26 ¥ & »
24 | 24~-25 13.5 27 * . 9
25 | 25~26 14 | 28 . K %
26 26~ 27 14.5 29 2 2 5
27 27~ 28 15 | 30, b ® &
28 28~29 15.5 31 n b o
29 29~ 30 16 | 32 , s iy
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6.2.7

6.2.9

The circuit is of Gluen type, and the generated frequencies

are fed to V104 via the plate tuning circuit.

Mixer of Bands O and 1
This mixer is a balanced mixer using 12AU7A (V201).
The signal 90 - 2000 kHz is mixed with 8 MHz local oscil-

lating freguency in this mixer, thereby being up-converted

to 8.09 - 10 MHz. RV205 is a variable resistor which
balances the two triodes to minimize the leakage of the

local oscillating frequency into the output side.

Local Oscillator of Bands 0 and 1

This 6BA6 (V202) Gluen type crystal oscillator oscillates

a frequency of 8 MHz, which is applied to V201 (12AUTA)
from the plate tuning circuit secondary. The grid leak in
this circuit is split into R208 and R209. When any other
band than O or 1 is used, a minus voltage is supplied to
V202 via S101-2, resulting in the stoppage of the 8 NHz
oscillation. When band 0 or 1 is used, the minus voltage
is grounded through S101-2, resulting in the oscillation

of V202.

VIP

The variable intermediate frequency filter circuit consists,

like the RF amplifier, of a dust core mechanism which moves
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6.2.10

up and down in the variable pitch coil by a specially de-
signed cam. The signal from the lst mixer (bands O and 1
and bands 7 - 29) via $101-13 and $101-14 and the signal
from the 2nd mixer (bands 2 - 6) via S101-14 are converted
to 3 - 2 MHz at the same time and then applied to the VIF.
This VIF is composed of variable pitch coils I113, Ll15,
L1117 and trimmer coils L112, L1114, L116 (all these being
the s

in construction as variable pitch coils L104,
1105, 1108 and trimmer coils 1103, L106, L107 used in the
RF amplifier). It interlocks with the tuning mechanism
of the RF amplifier and tunes to 3 - 2 MHz (i.e. works
reversely to the movement of the RF amplifier core) to
select a desired frequency. The VIF output is applied to

the grid of the triodes of 3rd mixer V203 (6USA).

3rd Mixer

The 3rd mixer consists of the triode part of V203 (6USA).
A VIF output signal of 3 - 2 MHz is applied to grid and a
VFO output signal of 3.455 - 2.455 MHz, to the cathode.
These signals are then converted to the 455 kHz fixed

internediate freguency.

6.2.11 VFO

The local oscillating frequency of 3.455 - 2.455 MHz is

applied to the 3rd mixer by this variable frequency

S




6.2.12

oscillator. (JRC's Model NW-1C VFO is employed.) The
circuit consists of two 6BA6 tubes, VOOl and V002, and

a variable pitch coil, LOOL.

The frequency 3.455 - 2.455 MHz is changed linearly by
the core moving in the coil. The core is coupled directly
to the kHz-dial, and moves with the lead screw rotating
with the kHz-dial. The VFO output is applied to the 6USA
3rd mixer cathode from the VOO2 plate via C009.

In Model NRD-1EL Receiver, very stable lst and 2nd local
oscillation is obtained by the crystal controlled oscil-
lator, ard the frequency stability depends largely on the
VFO. For this reason, the coils and other moving parts
are covered with cylindrical aluminium cases to protect
them from dust and humidity. Also, respective components
used in the circuit were fully examined at the factory.

Thus note that their replacement by the user be avoided.

Fixed IF Amplifier

The signal converted to 455 kHz via the 3rd mixer (V203)

is amplified by this fixed IF amplifier, which consists

of V204, V205 and V206 (6BA6). The frejuency band can

be changed by 5205 to 0.5 kHz (Model NRD-1EH only), 1 kHz,
3 kHz and 6 kHz (6 dB down). 0.5 kHz is obtained through a
crystal filter and 1 kHz and 3 kHz is obtained through a

mechanical filter, and 6 kHz, through an IC filter.

ST




6.2.13

Bach amplifier stage is stabilized by current feedback.
RV201 is furnished at the V204 cathode to perform gain

calibration of about 10 dB to compensate against aging.

IF Limiter

This is a balanced type limiter circuit consisting of
four diodes CD203 - CD206 arranged between 7210 and T211.
Bias currents are supplied to respective diodes from the
+200V line via R241 and R239 and R240. Sigrals below this

level

level pass but those signals or noises above tl
are cut off. Since the signal level when the AGC circuit
works i3 lower than the limiter level, any noise whose time
constant is shorter than that of the AGC and which has an
excessively high peak value can be cut off when A3 is
received with the AGC placed at "CN".

With the AGC set at "OFF", most signals are cut off at

their peak by the limiter and they become equalized in

m

gnitude. Thus in Al reception the AF output is kept
ccnstant irrespective of the intensity of the signal un-
lese it is extremely faint.

For the BK line control by means of the limiter, see

6.2.19 "Limiter Control".




€.2.14

to Zimiter
contrsl

vy
Fig. 6-7

Detector

Detection is made by V208 (one half of 12iX74) A3 signals

are detected by the plute detection system, while Al sig-

rals are detected by the beat detection system in which

the BFO output is =pplied to the cathode,
EFO

The electronic coupling type oscilletor using 6Ea6 (V21l)
generates a frequency of 455 kHz ¥ 3 kHz by turning the EFO
switch at "ON". Any Al beat may be selected within the
range of 3 kHz by means of the "BFO FIICH".

Wren the "BFO PITCH" is set on the mark the EFO
generates a freguency of 453.5 kHz, providing statle SSB
reception.

AF anplifier ard AF Output Circuit

Detected output is amplified in this circuit to actuate

the loudspeaker or the headphore.




6.2.17

* The gain is adjusted by the "

the V208 grid (PIN 7).

The signal from the output tr:

loud speaker via jack J201 ("speaker") ard hes

Jack J208 ("pkones") on the 6CC-ohm 1.

& LINE" (on the rear side of t

er” i3 off. Out-

headphone to this jack, output to "sp

put is given to headphore through an attenuator.

Tore Changing Circuit

The tone changing circuit is arranged betu

and V209 (6AQ54), consisting of relsy K20l ard diodes

€D209 ard CD210 arnd trarnsformer T213. The circuit ci

the tone of Al signa:

Fig. 6-8 Tone Changing Circuit

57 =

reen V208 (12a%T4)




When the panel AGC switch is set at any other notch than
nqn, the AF signal is applied to Gl of V209 via C255

(0.01 yF) and K201 contacts. In this case, the signal
undergoes no skape forming.

When the AGC switch is set at "I", the relay works and the
AF signal is applied from C256 to T213. If the sigral
applied to T213 is an Al beat signal, its waveform is near
to a sine wave. Since T213, CD209 and CD210 forms a full-
wave rectifying circuit, the signal from T213 through
CD209 and CD210 has a waveform proportionate to the wind-
ing ratio of primary to secondary as shown below. This
signal contains the original component and higher har-

monic components.

The sound which contain

1s the original frequercy compcnent
and higher harmonic components btecomes a tone which sounds

scmewhat harder thar the original sine wave.

Original sigral Signal from shape forming
circuit

Fig. 6-9

Siaa




6.2.18

The signal from the shape forming cireuit can be dis-
criminated from the original signal, which serves to
prevent false reception due to fatigue when Al is

simultaneously received with many receivers cr for a

long time.

AGC Circuit .
The AGC circuit used in the Model NRD-1EL Receiver is of
amplifier type. V207 (6Ba6) is the IF amplifier used
exclusively for the AGC circuit, and amplifies IF signals
from the limiter, which in turn is detected by the T212
secondary connected to the plate. The AGC time constants
are about 0.5 second when the switch is set at "S" and
about 5 seconds when it is set at "L", each being selected
by 5206-2.

When the switch is set at "I" or "CFF", the output side
of diode CD208 is short-circuited to turn the AGC off.

One half of 12AT7 (V210) is a DC amplifier of the AGC

voltage.

Ween the AGC switch is set at "S" or "L, the AGC detect-
ed output is applied between the V210 grid and cathode.
Then the output, after being amplified tkere, is applied
to the four tubes, V102 (RF amplifier), V204, V205 and

V206 (the latter three being IF amplifiers).

500




uld be noted that only RF amplifier tube V102 (6BZ6) is so ar-

trat it ic operated under deleyed AGC through tre use of diode CD10L

nd resistors R134 and R135. Under this arrangement tke RF ampli-

fier tube is operated without AGC voltage because of diode CL101 kept in a

tion until such a negative AGC voltage is generated that

to cancel the positive bias voltage develoged by voltage

d to

+2007 with resistors R134 ard R135. This is inte

ier tube operate with its max » gain for a weak anterra in-

4B or less so as to make the receiver offer a high sensi-

vane

eozoe /
o

Fig. 6-10
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6.2.19 Limiter Control
In break-in communication, key clicking is a trouble
with the corventionsl receiver system. To eliminate
this trouble, the Model NRD-1EL Receiver has a circuit,
as shown in Fig. 6-11, consisting of a pentode of 6UBA
(v203) and 2SB 330 (TR201).

In this circuit, the BK relay is actuated by turning the
return side of the BK line with a key. That is, when
the key 1is set at "ON", the BK reley is energized and
the BK relay return side is grounded resulting in zero

potertial. Wnen the key is set at "OFE", the BK reley is

opened and a potential of +24V or +8V is suprlied to the

return side (-BK) of tke BK relay.




!
i
1
1

to key via
Bk line

i
i
i

Transmitter

o203 coma
§Shen S

i +8
r2s9 e
2 varo
Limiter Timter b
i ne
S to e 1y

Note 2: When voltage is
8V, the R284 15K and
2283 68K are ccnnected
in perallel.
6-11
leoi=



n the key is "ON" (i.e., when signals are transritted),
the limiter line is reversely biased with a negative volt-

e arplied to the AGC line, thus decreising the gain of

the EF amplifier axd IF applifier. In Fig. 6-11, TRZ01

(23E330)‘is a switching trarsistor, which is usually cut
off because tie bage bias voltage from the +2007 line
tarcugh R270, CDZ71 and R284 is higher than

voltage cupplied from the same +200V line by a!

with R272, R273 and R274. A minus voltage is suprlied to

the TR20L ccllector from the
This voltage is nearly =767 wren TRZCL is
S ard R279, RIEO

-100V 1ine via

off. 4 biae voliage divided ty R237, RZT
from the -1007 line is supplied to the cathose, while
the gride is connected tc the contact cf R275 and R277
rouzh R276.  Under normel conditiors, TR20L is cut off,
4 therefore. the grid voltage is -7V, muck lover thar
e ocuthode voltage. Thus no currernt flows aercss V2C3.
If the key is set on, the TR20L tase is grounced throvgh
CD212. BE7C A TR2014is “ONY, while

+he collector voliage

is resrly zero. In consequence, the Y207 grid voltage
increases and V203 is in the state of conduction.
current runs across R26l and R23¢ or the rlate

Diode CD207 has a potential reverse tc positive, therety

heving a Pigh resistance to the positive voliage, but




6.2.20

showing a low resistance to the regative voltage. For
these reasons, when current starts running across R238, a
slight reverse bias is always applied to the limiter cir-
cuit, with the result that the limiter is in the off state
and no signal passes through it.

Furthermore, the negative voltage is suprlied to the AGC
line from V203 via CD211, and therefore both RF amplifier
and IF amplifier are totally cut off.

Next, when the key is set to OFF, bias is applied again to
the base circuit according to a time constant determined
by the R270, C266, R271, RZ84 and C267, ard the receiver
is gradually reset. S213, comnected to the TR201 base,
interlocks with the turret wafer ard actuates the limiter
control circuit the instart the turret wafer S101 is
changed over tiereby suppressing noise. The S meter cir-
cuit of this receiver is designed for reading the AGC vol-
tage so that the AGC line is driven deep into the regative
potential at the time of keying or band switching. For this
reason, the S meter shows a swing greater than half of the

full scale.

IF Output Circuit
The fixed intermediate freguency of 455 kHz is taken out

from this IF output circuit, which uses a half of 12AT7
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(V210) as the cathode follower. The signal from the
limiter, after being divided by R242 and R254, enters the
V210 grid and tken is sent out to the IF output terminal
"J202" at an impedance of 75 ohms from the cathode.

Such a signal is used for a facimile or a teletype re-

ception.

L] 6.2.21 Meter Circuit
The meter circuit is used for the source voltage and S-
meter by selection. In the case of the AC pover line,
the voltage between terminals (@ and (3) on the trans-
former primary is read through a rectifier. For the

S-meter, the AGC line voltage is read.

6.2.22 Power Circuit
DC voltages of +200V, +150V and -100V, & heater voltage
of 6.3V and an FS adaptor voltage of 36V are obtained
. from the AC 50 - 60 Hz, 90 - 120V line. Power for the
oscillator circuit is supplied from the +200V line by the
V212 VR150MT voltage requlator tube. In order to achieve
the stability, current is set flowing even during stand-by

operation.

6.3 Mechanical Descriptions
* Roughly divided, the Model NRD-1EL Receiver consists of the

MHz selecting mechanism, VFO and cam rider driving mechanism,
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and motor driving mechanism,

6.2.1 VNHz Selecting Mechanism

sm, the 30-throw turret switch (S101)

With this mechani

having 14 turret wafers is changed over. The turret

wafer shaft is coupled directly to the MHz-dial, ore re-

ds 0 - 29.

. volution of which can select the whole
Indication of each bard position is made by the MHz-dial
scale and the horizontal dial white index or bright spot

index on the upper column,

6.3.2 VFO & Cam Rider Driving Mechanism
This mechanism drives the VFO and the cam rider interlock-
ing with the kHz-dial. See Fig. 6-12. @ is the kHz-dial
knob. On the same shaft of (D) are kHz-dial scale plate
@ , gear (3) ., ten-turn stopper @) and VFO @ . The
rotation of the kHz-dial is connected to the shaft of cams
O . @O O ava @, 211 coupled by coupling @ ,
via gears (D), (®) ard (B). The rotation also produces

the rotation of motor cam (7) at the seme time, with a

gear ratio of 1: 11. Ten revolutions of () displuces
cam riders @) and @ by 25.4 m tkrough cams @
@, © 2xd@ . Thus the core connected to the cam

ductance

riders is moved in and out thereby changing the
of the variable pitch coil. The VFO frequency 3.455 MHz -

2.455 MHz changes linearly through the ten rotations of (D),

=




ard therefore the VFO interlocis comrlesely with the

RF anplifier variatle piteh coil and the VIF o otéain
a desired oscilleting freviency.

The 100 kiiz order of the tuning freaueicy ie corveyed to

the lower cclumn of the horizontal dial by meanz of a

stainless wire via pulley @1 , ard is-indicated by the

white index and bright stot index. The 10 khz 2nd 1 kHz

orders are indicated on round scale plute 2.
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6.3.3

i

iy

Motor Driving Mechanism

With this mecharism, the kiiz-dial is automatically turned.
Induction motor B201 rotates the kHz-dial thrcugh the "0"
ring connected around its scale plete, thus actuating the
VFO ard cam riders.

In Fig. 6-12, 1) is the motor and 0 is the friction
shaft conrected to the motor shaft. When the motor
starts rotating, the motor shaft projects zs shown in
Fig. 6-13 to make the rollet at the friction shaft tip

to contact with the "0" ring fringe, thus producing the

kHz-dial rotation.

Position of friction
shaft when driven

Fig. 6-13
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To prevent the kHz-dial from colliding with the storper

at the end of the.dial, a stop mechanism using micro- :
switches (§) and (9 and cem (7) is provided. S201 and

5202 in Fig. 6-12 are the microswitches. Wher micro-

switch (B) (5202) or (3) (5201) is turned off by means

of can (7), the motor carnot be rotated in the same

direction even though the "aUTO" button is pushed. It

will rotate only when the button is pushed in the reverse

direction.

The control circuit of motor is shown in Fig. 6-14.

s201

[ oot S
T 802

Bz01

Ac 100y

o T25Q

Fig. 6-14
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7. MAINTENANCE AND CHECKING

Routine checkings and servicings are very important to keep the

receiver in the best condition in a long life. For proper, cor-

rect checking or servicing, it is neceseary to be well acquainted

with the functions of each component and the actual operation of

the set itself.

7.1 Cleaning

The first step to take in good maintenance is cleaning. Open

the upper 1id of the equipment or take out the equipment from

the console, and clean and wipe off dust at the chassis top and

botton surfaces and other accessible parts by using soft, clean

cloth or a brush free from oil. Such cleaning should be car-

ried out on & regular basis.

7.2 Checking and Servicing

(a)
(v)

(e)

.(a)

Check screws, tubes for proper seating.

Check dials, switches or controls on the panel against £
loosening.

Turn the MHz-dial from band O to band 29, and check for

torque evenness. If the dial is felt heavy at a certain

notch, loosen the bearing mounting screw on tke rear side

of the receiver to obtain evenness.

Push the "AUTO" button to "RIGHT" or "LEFT", and see that

it stops right before the stoppers.

A



Exenine that, while in rotation, lest the dial stops sud-
denly or changes in torgue.
(e) Lubricate tke gears, motor and cam riders in their friction

pert. Iubrication is, of course, necessary when abnormal

rotation is found, and at regular intervals of at least

) once in a half year.
Cautions:
a. Never lubricate the gear teeth. Lubricate the
gear bearings only.
b. Never lubricate the motor friction shaft.
Lubricate the motor bearings only.
c. Iubricate the bearings, detent balls and holes

in which the balls fall, of the MHz-turret.

Never aprly oil to the wafer or never touch the
wafer with hands stained with oil.
d. For lubrication to the cam riders, see Fig. 7-1.

e. Don't lubricate the switches.

2 i
Lpricate— | t
Were
2
3 Fig. 7-1
I
3 |
ol




A very slight quantity of 0il should be used for lubrica-
tion, and apply no oil to unnecessary parts.

In disassembling for lubrication, see Fig. 7-3.

£) Remove the chassis cover and check the interior.
If finding any component burnt, cracked or swollen, replace
it with a new one. For replucement, refer to a separate
maintenance manual of NRD-1. Otherwise, advise our service
engineer or agent to perform the replacement work.

(g) 1If finding the "FULL GAIN" deteriorated through long years'
service, open the upper 1id of the eguipment and turn RV201
clockwise, and it will increase by about 10 dB. However,
note that excessive turning of RV201 will cause the set
noise increase.

(h) For remedies of gain reduction, sound output reductior or

burnt components, refer to "NRD-1 Maintenance Manual®.

Otherwise, consult our service engineer or agent for that

[ ) purpose. For reference, a table of standard pin voltage

is given.

i) Disassembling.

For disassembling of the receiver for the purpose of
replacing a control or checking a meckanism, see Figs. 7-3.

For the dial string mounting, see Fig. 7-4.

7.3 Maintenance of turret wafer
7.3.1 Removal of turret wafer
(a) Take the receiver chassis out of the receiver case. Turn
the MHz switch to band 15.
b



(v)
(c)

(a

Remove the bottom plate of the RF unit.

Unscrew 3 setscrews from the turret shaft bearing, located
on the rear side of receiver. Slowly pull the bakelite
turret shaft out of its hole at the rear side of the
receiver.

Remove the turret wafer to be checked from the turret as
described below. Prior to this work, however, keep the

direction and position of the turret fully in mind.

Guive pare @ TER MOANTIG PUTE
GUIDE PLATE @

conmact

Fig. 7-2

Disengage guide plates (D) and () from the turrent wafer
by pushing them out of the circumferential wafer groove in
the directions shown by the arrows thrcugh the use of a

screwdriver and the like.

Sty o




(n

With the turret wafer held between a pincette, draw the
wafer out of its pcsition gently while taking care not to
exert unwanted force to the contacts. In doing this, pey
special attention not to camage the mounted perts (specif-
cally coil).

Never manipulate the contact section of thd ‘turret by

re. The contact section may suffer from ar improper

£i

ith brine or oil.

contact or corrosion if it is stained

Hence, mind to put on clean gloves on your hunds whenever

pulate the contact section of the turret.

you mar

Check the drawn-cut turret for improper pert. If any,
replece it with a proger ore.

, unsclder or sclder the part from or

en replucing a r=

to the wafer in a guick motion by using a thin soldering

Never uce

iron of atout 20 watts having a tapered t

for scldering. 4lso, be careful not to pull the

rt forcedly before solder is melted erougr. Otkerwise,

tie printed wiring may be dameged.

Ugon the complation of inspection or rerlacement of pert,
clear. the turret contacts and the contact section of the
wafer mounting plute ard apply contact oil to them.
Inpregrate the polyurethare foam of the contact section

of mounting plate erough with contact oil.

plute after check-

Insert the turret wafer into its mcunt

ing the wefer for normal direction ard pcsition. The

g R




(1

(6]

Wafer should be inserted with its side having a printed
marking of S101-faced towards the ranel. During this
work, also check to see that the wafer placed between the
contacts and that guide plate 3 is placed completely in

the circumferential wafer groove.

Insert guide plates (D) and (B) into the circumferen

wafer groove.

Gertly insert the bakelite shaft into its hole.
turret shaft bearing in position on the rear side of
receiver with 3 setscrews. ;

While turning the Wiz switch from btand O o band 29, check
to see that the switch rotates with uniform torgue. If
the switch seems to offer a heavier torgque at a specific
Point of its rotating range, looser the setscrews for the
shaft bearing and re-tighten them so that the switch offers
ar uniform torgue over the entire range of its rotation.

Close and seazl the bottom ccver of RF unit.

Haintenance of turret wafer contact surface
The turret section is hermetically sealed ard contact 0il

ic coated to reduce contact wear and to stabilize contact

of contacts.

After approximately 50,000 times operations, there may occur
a phenomenon of contact failure. In such a case, remove the

bottor of the RF section ard check the contact surface of

R




the turret wafer. If the cortact oil cn the wafer contact
surface is dry (Wipe thie wafer contact surface with 2 piece
of peper ard see that no cil except black stain s:icks to
the paper), refill contact oil by the following procedure.
Even if black stain sticks consideratly to the peper,
nothing matters if the contact surface is moist with
contact oil.
a. Clean the contact surface with clew
b. If black stain i5 clinging to the contact surface,
moisten the gauze with contact oil and clean the
surtace.
Coat the cortact surface with contact oil pro-
vided in the bottom cover of the RF section.

Cout the contact surface with more than an amcunt

of comtact oil which makes the contuct surface

arpear to be moist.




Renove the equipment from its case
or console by taking off the 4
screws on the front penel.

Remove the top 1id of the RF unit
(on the upper left side of the
set) by taking off the 6 screws.
Take off the green head screw (in
the circle marked) with the +
driver.

ith its

Place the equipment
upside down, ard take off the
eignt screws to recove the IF

and AF cover plate.

Botton View 5. Take off the green head screw

e (in the circle merked) in the
sare manner as given in 3.

6. Take off the 5 screws on the both
side panel.

7. Finally, remove the MHz, kHz, ATT

and BAND WIDTH knobs with the

hex-wrench in the set, and the

panel can be dravn out. Int

procedure, take care not to di

connect any wiring.
Green head screw
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Fig. 4 Bottom Parts Arrangement
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Fig. 5

Rear Panel Parts Arrangement
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o264

Fig. 7
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A Table of Pin Voltages

-79-

Data obtained by using 0 VTV

(Trus the data may differ from

that measured by a tester.)
+20CV line 150V

+150V line : +150V
-1CC7 line : =107V

Source voltage: 100
AGC :ooff
Full
On when measured

AL
Measuring band: Band 2 (Band O for
V201 and V202)

sP :
AF GAIN : Min.
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For further information contact :

HEAD OFFICE &
SALES DEPT.

SALES OFFICE

MAIN FACTORY

Japan Radio Co, LEd.

2-17-22, Akasaka, Minato, Tokyo,
Telephone : Tokyo(03)584-8750

Telex : 0242-5420 JRCTOK J

Cable Address : “JAPAN RADIO TOKYO™
1-4-28, Dojima Hama, Kita, Osaka.
Telephone : Osaka(06)344-1631

Telex : 0523-6605 JRCOSA J

5-1-1, Shimorenjaku, Mitaka, Tokyo.
Telephone : Musashino(0422) 45-9111
Telex : 0282-2351 JRCMTK J
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