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SOLID STATE
AM/FM STEREO RECEIVER
Model

s)Ges|o
CAUTION
Before connecting the line cord to the wall socket, carefully read and
follow the instructions described below, to assure the safety of your
unit.
. This rsceiver is set for 24OV operation when shipped. lf this unit

is us€d in a different linevoltage arsa, read and follow "LINE
VoLTAGE SELECTION AND FUSE" on page 1. Be sure that the
lin€ voltage sstting on your unit agrees with tho line voltags in
your area and that the fuse installed in your unit is a proper one.

INSTALLATION, OPERATING AND SERVICE MANUAL
Including PARTS LIST, CIRCUIT DIAGRAMS, TROUBLE'
SHOOTING AND MOUNTING TEMPLATE. (FVW)

PIONEER ELf, CTRtrNIE EtrRPtrRATItril



IrJIONEEFI
FEATURES HIGH.PERFORMANCE FM TUNER

An FET {field-effect transistor) is used in th€ radiofrequency amplifier to attain a high
sensitivhy and selectivity. Funher, four lcs (integrated circuits) are us€d for th€
intermediate frequency amplifier to eliminate interference and noise.

BUILT.IN EXCELLENT FM MPX CIRCUIT
This srwitching cirdit having exc€llent separation and frequency response is built in for
reproduction of rea lity music.

BUILT-IN HIGHLY-SENSITIVE FERRITE ANTENNA FOR
RADIO RECEPTION

The ferrite antenna provides high-sensitivity reception of AM broadcast programs.

.  SPECIAL CIRCUITRY FOR VERSATILITY
The high output given by strictly selected transistors, two seG of loudspeakor terminals
and phono terminals, and the provision for using a microphone make Model SX-990
suitable for the professional use a well 6 the family use.

A VARIETY OF ACCESSORIES
Accessories include the program lamps that indicate the program being played, the
tuning meters vertically arranged for facilitating selection of an FM broadcast program,
the loudspeaker selector switct, tape monitor switch, etc., all for enjoyable use of Model
sx-990.

ELEGANTLY DESIGNED FRONT PANEL
Narvly designed knob6 are uniquely arrang€d on the silver tone panel.

LINE VOLTAGE SELECTION AND FUS

SWITCHING LINE VOLTAGE SETTING AND FUSE
In order to remove the fuse, tum the fuse cap located
on the line voltage selector switch in the direction
indicated by an arJow. Then remove the fuse plug
from the unit. Put the fuse plug back so that the
proper line voltage marking can be seen through the
cut in the edge of the plug.
Whenever the set position of the selector s itch is
changed, check the rating of the fuse. A l-ampere fuse
is to be used for either 220V or 24OV operation and
2-ampere fuse for any of 110V, 117V, or 130V
operation. lf the rating of the fuse is proper, install
the fuse in the fuse caD.

REPLACING OF FUSE
When the fuse is blown, remove the fuse cap and
replace the fus€ with a nevv one.

Take off the fuse cap by turning it with a coin,
etc. in the direction indicated by the arrow mark,
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REAR CONNECTIONS
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LINE CORD

FM ANTENNA

lI the indoor antenna
js not adequate for
reception of FM Prog-
rams. seParat€ly esta-
blish an antenna in the
outside ol th€ house for
rece iv ing  FM s ig  a ls

STEREO SYSTEM

The SX-990 is a generafpurpce stereo amplifier.
Connect to it the loudspeoker systems (two or four),
turntablo, tape recorder, etc., which are separately
6vailable.

Fig. 3

INSTALLATION

For installation of the stereo system, select a place

rneeting the follo\,ving:
. Well ventilated. and free from moisture and dust
. Unex posed to direct slnlight
a Far from heat radiators (space heaters. etc')
. Stable without incurring vibrations

LISTENING ROOM

. When the stereo system is installed, listen to music
according to the connection and operation in-
structions desc'riH below.

. The reproduced sound isvery diffurent depending
on the size of the room, the furniture anangement
in the room, and the materials of walls,floor and
ceil ing.
Generally, the reproduc€d sound fills the room if
the room has a low ceiling and hard floor, or the
room has a small length and a hard wall opposing
loudspeakers. This undesirable acoustlg condition
can be much alleviat€d by laying a carpet on the
floor for the former room and by covering the
wall with a thick olrtain for the latter room. lt is
also an effective solution to dlange the arrange
ment of fumitur6 for irregular reflection of ttle
loudspeaker sound.

ecordlplayback connector
rrovided on your tape

APE REC /  P,B.

.erDinals to the rsceiver

RECOROER)

FM ANTENNA
TERMINALS

230 VA

(TAPE

Fis.2



IPIONEETT
CONTROLS AND SWITCHES ON THE FRONT PANEL

PROGRAM
3 rruotcnroR LAMPS

t61514l3

l . SPEAKERS SWITCH
A combination of the Dower on/off switch and th€
loudspeaker system selector switch.
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POWER OFF:.....The equipment is deenergized.
The power supplied from the
S1I/ITCHED AC outlet (36) is discon-
tinued simultaneously.

A: ...--"..-".'..-.. Sound is reproduced from the loud-
speaker system connected to the
SPEAKER OUTPUT A terminals (31
and 321.

SPKR OFF: ....... Loudspeakers stop sounding.
This position is selected when using a
stereo headphone.

B: .......-....-.'... '...The loudspeaker system connectd to
the SPEAKER OUTPUT B terminals
(33 and 34) is put in operation.

A + B: .. ......"--.The loudspeaker systems connected to
SPEAKER OUTPUT A and B termi-
nals are put in operation,

FM _E6 e0 s2 s4 .g!jgj0g_-10:__I0j_!0j_!0!_.MHz
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2. TUNING METERS
When tuning the receiver to an AM broadc6tirE
station, adjust the TUNING knob (4) so the pointer
of the lower one of the meters deflects largely
rightward.
When tuning the receiver to an FM broadcasting
station, adiust the TUNING knob so the pointer of
the lower meter deflects largely rightward and, in
addition, the pointer of the upper meter is at the
center,

Tuning to AM Rädio Station

Fis.6

3. FM STEREO INDICATOR
This lamp is lit during reception of an FM stereo
program.

4. TUNING KNOB
The knob for tuning the receiver to an AM or FM
broadcasting stätion. Adiust the knob for the best
tuning while obs€rving the tuning meters (2).

5. SELECTOR SWITCH
The s,witch for selecting the program source.

AM: ....... ' ......... For reception of an AM program.
FM MONO: ...,. For rec€ption of an FM monaural

program,
FM AUTO: ...." For automatically selectiv€ reception

of stereo or monaural FM Program.
PHONO 1............ For playing a disk record by using the

turnbble connected to the PHONO 1
terminals (17),

PHONO 2/MlC: For playing a disk record by using the
turntable connected to the PHONO 2
terminals (18) or for using a micp
phone by inserting its cord plug into
the MIC iack (16). (When the micro
phone is connected to the iack, the
turntable connected to the PHONO 2
terminals cannot be used.)

AUX: .....-'...... ' For using the cartridge tape player,
reproducing the TV audio output, or
operating other equipment connectd
to the AUX terminals (20).

When the SELECTOR sl,vitch is operated. the
program indicator lamp corresponding to the select-
ed source lighß.

6. PHONES JACK
When using a stereo headphone, insert its plug into
this iack. For the headphone to be used with Model
SX-990, PIONEER's Model SE-20, SE-30 or SE-50 is
recommended.
When a longer cord is required for the stereo
headphone. use PIONEER's Model JB-23 extension
cord separately available.
When desiring to connect two stereo headphonet
use PIONEER's Model JB-22 "Y" cord separately
available.

BASS CONTROL
When this knob is turned clockwise, bass is boosted;
when tumed counterclockwise. attenuated. Whh the
knob set to the center, the frequency response curve
is flat. The center and outer knob6 of this double
knob are friction-coupled with each other. and the
tone of both left and right channels can be adjusted
simultaneously by tuming either knob. The center
knob is for the left channel. and the outer knob is
for the right channel. When adjusting the tone of
onlv one of the channels, turn the knob for that
channel while holding the other knob by the other
hand.

RIGHT CHANNEL
(cH .R)

Tuning to FM Radio Station

tw-t""*

7.

LEFT CHANNEL
(cH .L)

Fis.7



OI

v

8. TREBLE CONTROL
Use of this knob is similar to that of the BASS
control knob (7).

9, FILTER SWITCHES
LOW: A svtitch for suppressing low-frequency

noise or hum.
HIGH: A su?itch for zuppressing high-frequency

noise.

These s,witches are of the pushbutton type. When
the button is pressed once, the switch tums on. and
when pressed once again, it turns off,

10. BALANCE CONTROL
This knob is used for adjusting the stereophonic
balance. When the volume of the right channel
loudspeaker is smaller, turn the knob clockwise
toward RIGHT; when left channel volume is smaller,
counterclockwise toward LEFT

BALANCE

wh€n the volume *.)"jlt- when the volume o{

teft channet f N right chsnnel

toudspeak6r it lk-+:\) loudsPeaker is

smatt€r VrZ smaller
LEFT- FTIGHT

F ig .8

11. VOLUME CONTROL
The volume increases when the knob is turned
clockwise,

12, 13 and 14 are pushbutton switches. Switches
turn on when the pushbuttons are depressed once;
turn off when depressed again.

12. LOUDNESS SWITCH
With this switch turned on when the sound volume
is low, insufficiencies of bass and treble are com-
pensatd for. When the sound volume is high, it is
recommendd to keep this s,witch turned off.

13. MUTING SWITCH
Turning on this switch, the noise generated when
tuning the receiver to an FM station can be
eliminated. lf l\4odel SX-990 is used where the FM
field strength is low, keep this str/itch turned off
since the program sound is also suppressed with the
switch tumed dn.

14. TAPE MONITOR SWITCH
Turn on this switch for listening to or monitoring
only the signal reproducd by a tape deck (or tape
recorder). When not using the tape deck (or tape
recorder). keep this switch turned off. Otherwise,
loudsoeaken will not sound.

15. MODE SWITCH
Functions as follows:

REV....... Stereo, with lefi and right channel
input signals exchanged for each
other.

STEREO .. ' Normal stereo
L..... ' ... '-" '  Monaural play with only the left

channel input signal fed to both
channel loudsDeakers.

R.............. Monaural play with only the right
channel input signal fed to both
channel loudsPeakers.

L + R ........ Monaural play with both leftand right
channel input signals mixed together
and reoroduced from both channel
lou&Deakers.

I
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16. MIC {MICROPHONE} JACK
When a microphone is connecGd to this iack, the
signal fed from the turntable connected to the
PHONO 2 terminals (18) on the rear panel is
d iscon nected,



ITJTONEEII
TERMINALS AND CONNECTORS ON THE REAR PANEL:

17 18 t9 20 2122 23 2526 27

35 36 3728 29 30 31 32 33 34

The upper ones of the terminals 17, jA,20,21,22,
28 and 29 are for the left channel respectively; the
lower onet for the right channel.

17 .  PHONO 1  TERMINALS

MAG: .,....... Connect here a turntable equipped
with a moving magent cartridge.

CER: .,,....,.. Connect here a turntable equipped
with a ceramic or crystal cartridge.

NOTE: Two turntable cannot be connected
to the MAG and CER terminals
simultaneously.

18. PHONO 2 MAG TERMINALS
Connect here a turntable equipped with a moving
magnet cartridge.

3B
Fis.  10

19 .  GND (GROUND)  TERMINAL 1
l f  the turntable or other equipment used with
[/odel SX-990 is provided with a ground wire,
connect the wire to this terminal.

20 .  AUX.  (AUXIL IARY)  INPUT TERMINALS
Connect here the output of a cartridge tape player.

21 .  TAPE MON TERMINALS (TAPE PLAY.
BACK INPUTS)

Connect the i ine output or monitor output of tape
deck (or tape recorder) to these termanals.

22. T APE REC TERMINALS (TAPE RECORD-
ING OUTPUTS)

Connect the l ine input of a tape deck (or tape
recorder). Signal is always supplied to these termi-
nals while SX-990 is working; however, the signal
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cannot be controlled with the VOLUME (11),
BALANCE (10), TREBLE (8) or BASS (7) control
on the fmnt Danel.

23.  TAPE RECiPB CONNECTOR
(DI N TYPE)

lf the tape deck (or tape recorder) to be used with
Modet SX-990 is provided with a record/playback
connector of the DIN type, the tape deck (or tape
recorder) can be connected to Model SX-990 for both
recording and playback (and monitor) by simply
connecting the DIN cable.
When this cable is used, connections to terminals
(21t. and l22l are unnecessary.

The detail of connection is shown on page lO.
Connection of tape deck (or tape recorder),,.

24. AM FERRITE ANTENNA
Where the field strength is high, adjust the direction
of this ferrite antenna for good reception, without
using an external antenna. lf good reception cannot
be obtained, see page g. "Antenna Cmnection and
Grounding".

25, AM ANTENNA INPUT TERMINAL
Connect a lead wire or outdoor AM antenna to this
terminal if the ferrite antenna (24) cannot get
good reception.

26. GND {GROUND) TERMTNAL 2
Connect a ground wire to this terminal.

27. FM ANTENNA INPUT TERMINALS
Connect an FM antenna to these terminals.

NOTE: For the details of AM antenna, FM
antenna and grounding, see "Antenna
connection and grounding" on page g,

28. PRE-AMP OUTPUT TERMINALS
The outpr.rt of preamplifier stage, which is the signal
having passed the tone control circuit is always
supplied to these terminals.

29. MAIN-AMP INPUT TERMINALS
These are input termirEls of the power amplifier
stage of Model SX-990.

The PRE-AMP OUTPUT (28) and MAIN-AMP
INPUT (291 terminals are connected to each other
with the iumper plugs. With these plugs removed,
the preamplifier and power amplifier stage of
Model SX-990 can be used apart. This system is
conveniert for compocing s multi.amplitier systsm
and other purposes.

30. CENTER CHANNEL OUTPUT TERMI-
NAL

The signals of left and right channels are mixed
together and supplied to this terminal at all times.
The terminal may be used for composing a 3-D
rystem or connecting a center-channel amplifier.

31. & 32. SPEAKER OUTPUT A TERM|.
NALS

Model SX-990 is designed to permit connection of
twö sets of stereo loudspeaker systems.
Connect the first set of loudspeaker system (system
A) to these terminals; the right channel to terminal
(31) and the left channel to terminal (32).

33. & 34, SPEAKER OUTPUT B TERMI.
NALS

Connect the right channel loudspeaker of the second
loudspeaker system (system B) to terminal (33) and
the left channel loudspeaker of this system to
terminal (34).

For connection of loudspnakrs to the SPEAKER
OUTPUT A and B terminals, the plugs supplied as
accessories must be us€d. Follow the instructions
under "ConrEction of loudspeaker system" on page
9, for the conect use of the plugs.

35. LINE VOLTAGE SELECTOR AND
FUSE HOLDER

This selector is used for setting the SX-990 to suit
the line voltäge to be supplied. lt also serves 6 a fuse
holder.
For the selector setting and fuse replacement proce.
dures, refer to the article "LINE VOLTAGE SELEG
TION AND FUSE". (Page 1)

36. SWITCHED AUXILIARY AC OUTLET
A power of 230 VA can be supplied to a tumtable
or other eqüipment from ülis outlet. The power
supply is turned on and off corresponding to thc
turningFon and off operations of the SPEAKERS
sl ritch (1) on the front panol.

37. UNSWITCHED AUXILIARY AC OUT.
LET

The power outlet also having a capacity of 230 VA
total. The power from this outlet is supplied
regardles of the operation of the SPEAKERS srt/itch
( 1 1 .

38. AC POWER CORD
After all the extgrnal equipment is connected to
Model SX-990, connect this cord to a mmmercial
pow€r outlet having a sufficient capacity.



ITJIONEETT
CONNECTION OF LOUDSPEAKER SYSTEM
a To connect a loudspeaker, take out a speaker

connector plug from the accessories bag, and con-
nect it to the leads of the loudspeaker as illustrated
t n  | : t o -  |  t .

Be sure to connect them for the correct polarity.
When the plugs have been connected to loud-
speakers, connect the plug of the right channel
loudspeaker to the SPEAKER OUTPUT A terminal
(3?) and that of the left channel loudspeaker to the
SPEAKER OUTPUT A terminal 132). (See Fis. 2.)
When using an additional loudspeaker system,
connect the speaker connector plugs to the loud-
speakers as described above, and connect the plug of
the right channel loudspeaker to the SPEAKER
OUTPUT B terminal (33) and that of the left
channel loudsDeaker to the SPEAKER OUTPUT B
terminal {34).

ANTENNA CONNECTION AND GROUNDING

FM ANTENNA
When using l\4odel SX-990 at a place of low field
strengrth or distant from the station, select the most
suitable F l\4 antenna as follows:

. Use the accessory T-type indoor antenna when using
Model SX-990 within a wooden building near the
Fl\4 radio station. Connect the free and of the
vertical section of the antenna to the F l\4 antenna
terminals (27) as shown in Fig. l2.
Expand the horizontal section of the antenna, and
determine its direction for good reception while
actually receiving a broadcast program. Fix the
horizontal section on a wall or other olace in the
determined direction. For the operating procedure,
see "Reception of F lvl broadcast" on page 'l 1,

o When using Model SX-990 at a long distance from
the station, or within a building, install an outdoor
FM antenna. and connect it to the F l\4 antenna
termina ls  (27)  as  in  F ig .  13 .
The Fl\4 antenna is various in type, consisting of 3 to
7 elements. Select the optimum antenna by consult-
ing a nearby radio, TV or hi-f i equ ipment sales store.

AM ANTENNA
When using Model SX-990 near the broadcasting
station or inside a wooden building, connection of
an external AM antenna is unnecessary. Adiust the
direction of the AM ferrite antenna (24) located on
the rear panel for the best radio reception while
actually l istening to broadcasts, referring to "Re
ception of AM broadcast" on page 11.

SPEAKER TERMINALS

POSTTIvE (+)

NEGATIVE (_)

F i s .  1 1

lf good radio reception cannot be attained with the
AlVl ferrite antenna {24), use the accessory AM lead
wire antenna. Connect one end oi the antenna to the
AM antenna terminal (25), and expand the wire
a long a  wa l l  o f theroom.  (SeeF ig .12 . )
lf input is sti l l  not enough, install an AM antenna
outdoors instead of using the lead wire antenna. (See
F is .  13) .

NOTE: A standard Al\4 outdoor antenna can be
formed by purchasing PVC wire from an
electric appliance store and install ing it 25
feet (7.5 m) above the ground for a
horizontal tength of 50 feet ( 15 m), with a
feeder l ine 30 feet (10 ml long. These
antenna dimensions need not be so
precise, and may be as larqe as allowable
by the place of installation. However, the
height of the horizontal section of the
antenna should not be too low to attain a
good antenna effect.

\.,
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GROUNDING
. Whether or not Model SX-990 is groundd does not

much affect the performance of the equipment,
Howwer, grounding is recommended for stabiliza-
tion of the oerformance-

. Connect to the GND terminal 2 (26) a ground
conductor leading to the earth.

AM FERRITE ANTENNA

CONNECTION OF TURNTABLE
\r'/ o lf the turntable to be used is equipped with a

moving magnet cartridge, connect the output
cords of the turntable to the MAG terminals of
PHONO 1(17)  on  the  rearpane l ;  i f  equ ipped w i th
a ceramic cartridge, to the CER terminals of PHONO
1 t 1 7 t .

Connect the left channel output cords of the
turntable to the uF -inal, and the right
channel outputcord',- tne lower terminal,
When using a monaural turntable, its output
cord may be connected to either upper or lower
terminal.

a To use two turntables both having 1 moving
magnet cartridge, connect one to the PHONO 1

MAG terminals ( 17) and the other to the PHONO 2
- MAG terminals (18).
NOTE:1. When desiring to use a turntable equip

ped with a moving coil (MC) cartridqe,
use a matching transformer for MC
cartridge, or a separate head amplifier for
connection of the turntable to MODEL
sx.990.

2. The outDut cords of some turntables are
provided with plugs which do not meet
the input terminals of Model SX-990,
ln such a case, replace the plugs with the
pin plugs contained in the accessories
Dag.

CONNECTION OF TAPE DECK (TAPE RECORDER)
. The tape deck to be connected to Model sx-990

should have a record/playback preamplif ier built in,
such as PIONEE R's Model T-600, T-500.

a The tape recorder to be connected should have
output terminals (l ine output) for external amplif ier,
or tape monitor terminals.

CONNECTION FOR TAPE RECORDING

conned the LINE INPUT terminals of the tape deck {or
tape recorder) to the TAPE REC terminals (22) on the
rear panel. For this connection, use the cords accessory
to the tape deck (or tape recorder). The upper terminal
is for the left channel, and the lower one is for the right
channel. lf the tape recorder is monaural, connect it to
the upper terminal,

CONNECTION OF CARTRIDGE TAPE PLAYER

CONNECTION FOR TAPE PLAYBACK {OR TAPE
RECORDING MONITOR}

Connect the LINE OUTPUT or tape monitor termi-
nals of the tape deck (or tape recorder) to the TAPE
l\4ON terminals (21). Use of the terminals is similar
to that for the connection for recording described
above.

USE OF RECORD/PLAYBACK CON N ECTO B
lf the tape deck (or tape recorder) is equipped with
a record/playback connector of the DIN type, i
connect the connector to the TAPE REC/P.B.
connector (23) by using the DIN cable that is
separately available. In this case, connections as
described in "Connection for tape recording" and
"Connection for tape playback (or tape recording
monitor)" above are unnecessary.

When using a cartridge tape player, such as PIONEER's
Model H-60, connect its output to the AUX terminals
(20) on the rear panel.

1 0



ITJIONEET
RECEPTION OF BROADCAST
. Set the SPEAKERS siwitch (1) to the "4" position

after ensuring the following:
1 .  The BALANCE knob (10)  i s  in  the  NORMAL

(center) position.
2. The VOLUME knob (11) is in the MIN position

(turned fully counterclockwise) .
3. The TAPE l\4ONITOR st,itch (14) is set to OFF.
4. The |\4ODE switch (15) is set to the STEREO

oosition.

RECEPTION OF FM BROADCAST
'1. Set the SELECTOB $vitch (5) to the FM AUTO

position.
2. Turn on the MUTING switch (18). {Keep the switch

turned off, if the field strength is low).
3. While obeerving the pointer deflection of the tuning

meters (2), tune the receiver to the desired station
by adiusting the TUNING knob (4).
The best radio reception is attained when the
pointer of the lower tuning meter deflects largely
rightward , and the pointer of the upper tuning
meter indicates the center.
When the tuned-in station is broadcasting a stereo
program, the F l\4 stereo indicator (3) lights, and
Model SX-990 operates automatically for stereo

broadcast reception. lf the received program is

monaural, the indicator does not l ight, and the

equipment operates for monaural broadcast recep-

tion.
4. When the desired station has been tuned in, turn the

VOLUI\4E control (11) gradually clockwise for the

desired volume. Adjust the BASS (7) and TREBLE
(8) controls as desired.

o lf Model SX-990 is used very far from the
broadcasting station, or where external noise is high,
the noise is suppressed and better reception can be
attained by keeping the SELECTOR s\,vitch (5) set
to the FM l\i lONO position. With the switch in this
position, however, a stereo program is received as a
monaural program.

. lf good radio reception cannot be attained by the
operations instructed in ltems 'l through 4 above,
reconsider the antenna, reJerring to "Antenna con-
nedion and grounding", on page 9.

RECEPTION OF AM BROADCAST
'1. Set the SE LECTOR switch (5) to the AIM position.
2. While observing the pointer deflection of the tuning

meter {2), tune the receiver to the desired station by
adjusting the TUNING knob (4).
The best radio reception is attained when the
pointer of the lower tuning meter deflects largely
rightward.

3. When the desired station has been tuned in, adiust
the  VOLUME (11) ,  BASS (7)  and TREBLE (8)
controls for desired volume and tone.

o lf good reception cannot be attained by the opera'
tions instructed in ltems 1 through 3 above, re-
consider the antenna, referring to the "Antenna con-
nection and grounding", on page g.

. When the broadcastinq station is very near, a much
distorted sound mav result from the high field
strength. lf this occurs, shorten or remove the
antenna connected to the AM antenna terminal (25)

for the best radio reception. v

Y./

PLAY OF DISK RECORD

1. Set the SELECTOR switch (5) to the PHONO 1
position, when operating the turntable connected
to the PHONO 1 terminals (17) on the rear panel.

Set the switch to the PHONO 2/MlC position when
operating the turntable connected to the PHONO 2

terminals ( 18).
2. lf the turntable to be operated is monaural, set

the l\4ODE switch (15) to the "L" or "R" position.

3. Adiust the volul\ i lE (11), BASS (7) and TREBLE
(8) controls for desired volume and tone.

PLAY OF CARTRIDGE TAPE -
1. Set the SELECTOR $/vitch (5) to the AUX position.
2. The succeeding procedure is identical with its

counterpart of "Play of disk record" above,

USE OF MICROPHONE

P H O N O  2

1 1
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1 . s€t the SELECToR switch (5) to ths PHONO 2/MlC

oosition.
Insert the microphone plug to MIC iack (16).
Speäk into the microphone. Adjust the volume and
tone as desired. When the microphone is used near
the loudspeaker system, do not increase the volume

too much, or howling may occur.
When a microphone is connected to Model SX-99O,
the tumtable connected to rhe PHONO 2 terminals
cannot be used. The equipment operatE for
monaural reproduction regardless of the po6ition
the MODE srrvitch (15) is set to.

RECORDING AND PKAYBACK WITH TAPE DECK(OR TAPE RECORDER)

INTEGRATE STEREO SYSTEM
By connecting one or mora of PIONEER's Model
15-60, 1970 or 1980 unitq which are separately
available, to the PRE-AMP OUTPUT brminals (28)
for both left and right channeb, respectively, an
integrate stereo systsm having minimum sound
distortion can be composed. Also, a PA system to b€
used in a large plac6 can b€ formed by using sev€ral
powr systsms with MoDEL Sx-990.

}D STEREO SYSTEM
A &D stereo system can be produc€d by connesting
to the CENTER CHANNEL OUTPUTterminal (30)
a power amplifier equipped with a low-pass filter (f
= 150 to 250 Hzl.
CENTER-CHANNEL LOUDSPEAKER SYSTEM
By connecting a power amplifi€r and loudspoaker to
thE CENTER CHANNEL OUTPUT IETMiNAI {30}
and placing the loudspeaksr at the csnDr between
the left and right channgl loudsp€akcs, the "holo
effsqt'' of streo sound c€n be prAte,rt3d.

5.

v

RECORDING
The same signal as that reproduced from loudspeakers
is always supplied to the TAPE REc terminals (22).
According to the program source desired to b€
recorded, operate the SELECTOB $'vitch (5) and
MODE $/itch (15), rEferring to "Reception ot
broadcast" and "Play of disk rscord". Th6 signal
does not concern the VOLUME, BASS or
TREBLE controls of Model SX-990. Adiust the
recording letrel with the controls prwided on tite
tape deck (or tape recorder).

NOTE: lf a monaural tap€ recorder is used, eithsr
channelsignal only can be recorded.

PLAYBACK
Turn on the TAPE MONITOR nryitch (14), and
adiust the voLUME (11), BASS (7) and TREBLE
(8) controls for dssir€d volume and tone.

. When the TAPE MONITOR sr,vitdr (14) is in the
"oN" p6ition, the position to which the SELECT-
OR $ritch (5) is set is unrelated to the equipment
operation.

IN ADDITION TO THE FOREGOING,

band-pas filter$
cl Connect tho inDut of

the other stereo Do-
wer ampl ifiers to lhe
output t€rminals of
the other dividing
band-pass filters.

TAPE MONITOR
When using a &head tape deck (or tape rscordsrl for
r@rding, monitor can be conducEd as follows:
Turn on tho TAPE MONITOR svrtitch (14) md the
after-recording signal will be monitorsd.
Turn off the switch, and the b€forarecording signal
will be npnitor€d.

Fis .  16

J
MODEL SX-990 CAN ALSO BE USABLE AS FOLLOWS
. MULTI-AMPLIFIER SYSTEM

A multiamplifier system can be composed by using
a twc or threedivision band-pass filter and one or
two stereo pow€r amplifirs besidee Model SX-990.
al Remo\re the plugs which oonnect the PRE.AMP

output terminals (28) to the MAIN-AMP INPUT
terminals (29).

b) Connect the PRE-AMP OUTPUT terminals to
the input terminals of the dividing bandpGs
filter, and the MAIN-AMP INPUT terminals to
the output t€rminals of one of the dividing

TAPE MONITOR TERMINAL

',0ttr

F i s .  1 7
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ITJIONEEIT
SPECIFICATIONS

Transistors, lCs and Diodes

Transistors.. .

Audio Section

Tuner Section FET ' . ' . . . . . . . ' ' . , . . . . . . . ' . . . . ' . 1

lCs . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . - 5

switchable to ON-OFF, boost 12 dB ar

50 Hz, boost 9 dB at 10 kHz, with
VOLUI\4E control set at -40 dB

Time-svvitching tVpe de-modulator FM

Mono Stereo Automatic selection

42 dB (at  ' l  kHz)

t

Loudness Contour

1 t

Transistors.. . . . . . . . . . . . . . . . . . . . . . . . . . . .- . . .- , . . . . . . . . . . . . .  25

Diodes, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

FM Section

Circuitry

Frequency Range

IHF Usable Senisit ivi ty

lmage Reiection

Signalto Noise Ratio

Antenna Input

Multiplex Section

Circuitry

ChannelSeparation

AM Section

Circuitry

Frequency Range

IHF Usable Sensit ivi ty

lmage Rejection

Antenna Input

Front end using FeT and 4 gang

variable capacitor, lF ampli f ier 4 lC

87.5 to ' l08 MHz

'l .7 pv.

87 dB (at 93 lvlHz)

62 dB l lH F rat ins)

300 ohms {balanced)

I

Audio Sestion

Circuitry Single ended push pul l

8O 100 watts total ( lHF rat ing)
MUSTC t OWer UUtOUt' 

45 I 13O watts total
Continuous Power Output

(each channel driven) 35W/35W 80

continuous Power Output 28W + 28W 8 o

(both channeldrivenl 3ow + 3(Mr 451

Harmonic Distort ion Less than 0.5% (ar 1 kHz rated output)

Frequency Response .t3 dB, from l0 Hz to 100k Flz (Ovoralll

Power Bandwidth 15 Hz to 40 kHz (AUXI

Hum & Noise MAG: better than 80 dB

{at rated output} AUX: better than 100 dB

Inputs lmpedance MAGnetic PHONO: 3.3 mv.50 kO (1 kHz)

and  Aud io  Sens i t i v i t y  CERamicPHONO:  24mv .  100kO{1  kHz )

(for rared outpot) lr lcrophone: 5 mv. 100 kO {1 kHz)

TAPE |\4ONITOR: 20o mv. 100 kn {1 kHz)

Auxi l iary: 20O mv. 100 kO {1 kHz)

MAIN lNput: 530 mv. 100 kO (1 kHz)

Output Terminals Speakers: 4 to 16 ohms

and jacks Stereo headphones iack. Simultaneous lape

Recording iacks, equipped with TAPE

MONITOB svvitch. Tape recording/playback

iack (DlN standardsl. Pre Output jacks,

Center Channel jack.

Equalization Curves PHONO: RIAA

Tone Controls BASS: boosr 1l dB. cut 16.5 dB (ätso Hz)

TREBLE: boost 1O dB, cut 9.5 dB lat 10 kHi)

Power Supply, Etc.

Line Requirements 1 10, ' l  '17, '130, 220 and 240 volts.

Dimensions

{switchable),50 - 60 Hz

21oVA, 190 wafis ( lMax)

Overal l  18" 1/16 459 mm (W)

5 "  1 1 / 1 6  1 4 5  m m  ( H )

14" 211 369 mm {D)

without package 25 lb.2 oz 11.4k9

with psckage 29 lb.2 oz 13.2 kg

Superheterodyne

525 to ' l  605 kHz

18pV.

77 dB (ar 1000 kHz)

Buil t  in Ferri te Loopstick Antenna

v

LOW:

H I G H :

cut 8 dB (ar 50 Hz)

cu t  7 .5  dB  {a t  10  kHz )
Fi l ters Weight
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CONDITIONS FREQUENTLY MISTAKEN FOR TROUBLES

Noise: There ar€ a variety of noises relating to the operation of
a hi-fi uni1. Th€se are g€nerally divided into two types; (1) rhe
unit is faulw (a transistor or part is deteriorated) and {2) an
external lource of noise gives noise to the unit.
When a hi-fi unit produces an unpleasant noise, it is otten ludged
that the unit is laulty, but statistical records indicate that the
majority ot noises produced io hi-fi acoustic units resllt from
external sourci€s ot noie. Due to the inherent high lensitivity

and rhe high lideliry in reproduction, the unit amplifies and
reproduces extranaous nois€s, howe\rer s.nall, into definits out-
put noise. lf your receiver produces a noise, check according
to the tollowing table and tracr oul the source of nois6 for
an appropriato corrective action.
Tho table includes the condilions that mav be mistaken lor
troublesol the unit.

suspectgd Sourca of Noise Diagnosis and Remedy

6

to

c

j

3

Continuous or intermitt€nt
noi* like jjjill or zzzzzz-

. Ststics or list6nin9.
a Fluoresc€nt lamp, motor, or thermostat

may b€ us€d in hous€ or in th€ vicinity

In many cas€s, it is vory difficult to rsmov€ ths sou.c€
oi noiss. In ord€r to incroar€ th6 radio input la.g€. than
th€ nois€ lav€|, set up a good outdoor antonna and
make a compl6t€ grounding.

When a station is tuned
in,  hum is mixod in tho
Program.

. Poor fluor€sc€nt lamp, motor, or slsciric
hsater mav b€ us€d in hous€ or neal lh€

Rsvgrslng th6 lin€ plug m6y occäsion.lly allwiat€ rhis
nois€ probl€m. usually lt Is vsry dlfficult to sliminsts

Hi$ing sound noise in AM
{modium wavel rscsptlon.

aTh€ fr€quoncy of 6n adjacsnt station is
interferlng wlth that of th6 srätlon bsing
tun€d in (1OkHz bsat  inter fsrsnce).

. TV set is on in the samo house where

th€ receivor,

lmDossible to rsmovs such intsrter€nco. ll th6 caua6 ol
such nols€ is in th€ TV sst. increase th€ distance
betw€€n the TV s6t and r6coiv6r,

Static noiso in FM roc€ption
{in particular. when 6uto-
moblles run clos€ to the
hous6l .

. Whit€ nois€s g€n€ratsd Jrom automobils
6ngin6s.

. Fadio fr€qu6ncv .ewing machins o. weld-
ing machlne b€lng us€d n€sr your hous€

In an area surrouncl€d by hllls or hlgh buildings, the
FM input signäls are very we€k. Thus ths nois€ limiter
in th€ c i .cui t  los€s i ts  funct ion.  S€t  up an outdoor FM
antenna h6ving many r€tlector €lsmsnts.

IE

3

R€ceptlon of FM n€r6o
pJogtam contains morc
noi.€ than FM mono

a Nots that ths s€wlcs ar€a cov€red by an
FM sterco broadcast ls sbout 50 ', of
that ot a regular mono bro6dcast.

lncrsaslng FM Input signal may all€viate this problem.
Use 6n erclusiv€ FM outdoor antonna inst€ad of the
lndoor T-än1enna,

Hum o.  buzz.  Wh€n
swiichsd lo raclio rscsptionr
ths nolss wlll disappear.

. Poor connsctlon of shieldod wl.6 (a).

. J6ck connsctlon is loos€. (b)

. Llne cord o. fluo.€:cont lamp is near thg
shi€ldad wl.s.(c)

.  Poo. grounding.  {d)
a HAM ü6nsmltting nation or TV transtnit-

ting station i3 nasr your hout€. (€)

corrrct the condition. .tat6d in (6), (b), {c) or {d}.
In cas€ of (6), r6po.t it to an official activity.

Output tone quality is poor
and mixed with noii€,
Trcbl6 13 not cl6ar.

. Stylus is worn out. {a}

. R€co.d ls worn out. (bl

. Dust adherei to stylus. lcl

. lmpropsr mount ing ot  sty lus.  (d)
a Stvlus pr€ssur€ ls not ptopsr. (€)
.  The TR€BLE sound lav6l  is  too high.

Ch€ck (a) through (e) and cor.sct ths condition.

Low€r the TR EBLE l€vei.

Further, watch the following conditions: These are also apt to be mistaken for troubles of the unit.

Symptom su3poctod sourcs of Nois€ Dlagnosis änd Rsmsdy

Pow€a 13 not tuhod on al-
though tho powor 3witch is
s6t to oN.

. Fuss is blo$rn. {a}

. Lln€ plus is loo.€. (b)
Check la) and (bl and corr€rct the condition,

In playing 8.gcoJd, incree
ing ths volums will caus6
howling.

a Distanco b€hiroon ths Jecord plavsr and
the soeakers is too short.

aTh6 plece on whlch th€ rscord play€r oa
soeakers are set rs unstable.

Change ihe distance or r€arrang€ tha installation po3lt-
ions ot tha unit änd sp€sk€rs. {lnstalling th6 r€cord
playor on € farm, solid sland may all€viate thls probl€m.)
Do nor enhancs ths BASS .ound lsv€l 6rcos.ivolv.



IrJIONEER
ALIGNMENT INSTRUCTIONS

ALIGNMENT OF FM SECTION
Disconnect OUTPUT terminal of front end from lN terminal of lF unit
Position of Switch: SELECTOF .... ' . '  FM MONO

rvuTtNG .. . . . . . . .  oFF
Volume Control Sstting: Fully Counterclockwise

v

v.

STEPS

Input

Level
Dial

Seüing

Output
Equipment
Connections

Alignment

Equipment
Connections Frequency Adjust Remarks

1 Sweep Generator
lN terminal
of lF unit 10.7MHz

40d8
Oscilloscooe

@
terminal

Tt of lF Unit
T^

Adjust for maximum
sensitivity and symme-
trical characteristics

2 80d B Check svmmetry of curve

3 Remove electrolytic capacitor Cl2 (ot FM lF tjnit 4.7l.lF) in detector circuit

4
Sweep Generator
lN terminal
of lF unit

10.7MHz 4od B
Oscilloscope
OUT terminal

Ta of
I F Unit

Adj ust the primary core
oJ T4 so that slope of
straight portion oi "S"
curue will become ihe
steepest and adiust the
secondary core so that
the center of "S" curve
will concide with the
cenler of the marker.

5 Connect OUTPUT tgrminal o{ fronted to lN terminal of lF unit

Sweep Generator
tr ol Fronl-
end

10.7MHz

40dB Point of
no inter'
terence as
near as
88MHz

Oscillosc€pe
( M )

terminal

T2 ot
trontend

Adjust for maximum
sensitivity and symme-
trical characteristics

7 8@B Check symmetry oJ culve

8 40dB
Oscilloscape
OUT terminal

T4 of
lF  Un i t

Adiust similarly to
STEP 4.

Connect electrolvtic capacitor Cl2 {4,7llF)

l o Signal Generator
FM Antenna
terminal

90lvlHz 20d B
(400H2
30%)

90MHz Oscilloscope

OUT terminal

L5 of
frontend Adiust for maximum

deflection
1 1 106MHz 106MHz CTa of

frontend

12 ReDeat STEPS 10 and 1 several times

1 3
Signal Generator
FM Antenna
terminal

90MHz
10dB
(400H2
30%l

90lMHz
Oscilloscope

OUT termin6l

L r ,  T r ,
T2 ot
frontend Adiust for msximum

deJlection

1 4 I06MHz 't 06MH z
CT1, CT2,
CT3 of
lrontend

1 5 ReDeat STEPS 13 and 14 several times
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PARTS LIST

CAPACITt|RS
lN  pF , lO  TOLERANCE UNLESS OTHERWISE NOTED

Symbol

C l
C2

C 4

c 7

C a

Electro lyt ic
[4ylar

Electro lyt ic
C€ramic
Ceramic
Ceramic

.  {Vylar
lVylar

3P
220

0.0015
22ü
0 .01
0 .01
0 .01

o.001
0.00r

t  0 . 5 P 50v
3V
50v
80v

DCl4t(V
DCI.4l{V
DCI4XV

50v
50v

c52.O7 r.C
c€.003.c
c43.003.c
c43-003-c

c64.030.c

v RESIST l |RS
lN  OHM loa /6  TOLERANCE,  %W UNLESS OTHERWISE
NOTED K :KO,  M : l \ 4O

P t|TEI{TIO ME TE RS
Symbol Descf ip i ion

500KO dual, VoLUI\4E
50oKO dual, BALANCE

c85 054 C
c85 048 C

COILS AI{t) TRAl{SFllRMERS
Symbol

Power Transformer
i,latching Translormer
[4atchins Translormer

AM€rr i te Loopst ick Anienna
Heaier  Choke Coi l

Choke Coi l

T52 t58 C
T61 041 E
T 6 1 . 0 4 1 . E
r42 024 A
124 026 C
T24.030.C

Symbo

R2
R 3

R 5
R 6

R 8
R 9
R l o
R r l
Rr2
R t 3
R t 4
R t 5
R16
R l 7
RrB

Carbon i l lm
Carbon t i lm
carbon f l lm
Carbon i i lm
Carbon i i lm
Carbon f i lm
carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon l i lm
Carbon J i lm
Carbon f i lm
carbon i i lm
Carbon f i lm
carbon i i lm
Carbon t i lm
Carbon f i lm

150K
I50K
100K
100K
1 M
I M

68K
68K
410
4lo
150
150
6 . 8 K
6 . 8 K
1 M
470
68K
68K

w52.004 0

I

Mlscr LLAI{t 0us

F M  F R O N ' T  E N D

F M  I F  U N i t

tVpX Uni t
AIV TUNER Uni t

IVUTING Uni i
INDICATOR Uni t
HEAD Amp Uni t

CoNTR0L Amp Uni i
CoNTRoL Uni t

PUSH Switch Uni t  (A)
PUSH Swi ich Uni t  (8)

IVAIN Amp uni i
PoWER SUPPLY Uni t

Froni  Panel
Diai  Put tey

Foot
Wooder Case

Dial  Glass
Diat  Pointer

Tuning l , le ter  ( lower)
Tunins lveter  (Upp€r)

Knob, Selector
Knob Tuning

Knob, Speakers,  Vot !me, aatance,  [4ode
Knob, Bass,  Treble (L)
Knob, Bass,  Treble (R)
€P Input  Terminal
4P Input  Termina
1P Input  Terminal

4P Antenna Terminäl
Pi lot  Lämp ( for  Dial  Glass)

Pilot Lamp (tof Selecl0r P0s iion FM Sle€o ind calor)
Pi lot  Lamp ( for  Tuning [4eter)

.  Fuse 1A
Socket tor AC oIJTLET

Jack for  Speaker
Jack for  lVicrophone

.Jack for  Headphone
Pi lot  Lamp Socket

Fuse Holder lP
Connector  5p

wl1.028.c
tY12.025.4
w13.024.D
w14-m8,0
w18026 C
|.| /18.012.0
wr5.049.4
w15-079.C
wl5-080 0
w15.081.4
wr5.082.0
wl5 060.4
w16.O22.4

tv21.323.0
M42.027.A
tvt6l.0l7.0
M52 r19.0
433.084.4
A3l 090.4
491-009. B
491,008.8
412 163 0
A l2 -  165 .0
412.120.8
4 r2 .168 .0
412-016-0
K22.013-C
K22 0n.A
K21.005.C
K11 .018 .O
E22.017.O
E22.A2r.a
E22.AO2.A
E2t.004.0
K82-007.8
K73.003.4
K72.O20.O
K72-O2t-B
K42.003 0
K91.005.O
K93.003-B

swrTcHEs
Symbol Descr ip i io

Sr
S2
S3

SELEcTOR Switch
NfoDE Switch

SPEAKERS Switch
LINE VOLTAGE Selector

sr3 029.c
s14 035 C
s11 .022 . t
s11 .018 -c

1 8



I

Fli l  tR0llT t1{0 ( Wl l -028)
CAPACIT(lRS

FM tF Ui l tT  (Wt2-025)
CAPACIT{|RS

I

Symbol D€scr ipt ion

c l

Ca
C4

c7
CB
C9
C l o
C l l
C 1 2
cl3
Cr4
Cr5
Cr6
Cr7
cr8
C 1 9
C20

CVI
CV2
cv3
cv4
CTt
cI2
CT3
CI4

ceramic

Ceramic
Ceramic
Ceramic

Ceramic
Ceramic
Ceranic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
ceramic
Ceramic
Ceramic
Ceranic

l

lAgans)

Cylinder tr immer

0.001

6P

r0P
10P
r0P
5P

1 P

0.01

5P
5P

+  0 .5P
t  0 .5P
+  0 .5P
t  0 .5P

:| 0.5P
t 0.5P
+0 .5P

o.25P

50v
50v
50v
50v

25V

50v

25V

50v
50v
50v

c47.005.,1
c47.005-,!

c47.@1.C
c43.002.c
c47.005.,

c47-005.I

c64,036-E
c47,005,t
c47-005.t

c64,036,E
c64-036-E
c64.036-E
c64.036-E
c64.036-E
c64.036.E
c64.036,r
c45-m4-E

Symbol Descr ipt ion

c l
C 2
Ca
C4
C 5
c6
C 7
C8
C9
Cro
C l t
Cl2
C 1 3
C14
Cr5

C17
cr3
C l 9
C20

C22

Ceramic
Ceranic
ceramic

[4ylar
Ceramic

Electro lyt ic
Ceramic
ceramic

C€ramic

Electro lyt ic
Ceramic

Electro lyt ic
Electro lyt ic

Ceramic

0.01
0.01
0 .01
0.01
10P
0 . 1
0 .01
0 .01
0 .01
0 .01

I
3P

o .0 l
100P
0 .01
0.01
0.0r
4 .7

300P
I

4 . 7
r0P

! 200/6

]: O.25P

+2OoZ

25V
25V
25V
25v
50v
50v
25V
25V
25v
25V
50v
50v
25v
50v
25V
25V
25V
l6v
50v
25!/

r6v
50v

RE SIST(lRS
Symbol D€scr ipt ion

R 1
R 2
R 3
R4
R 5
R6
R 7
Re
R9
Rro
R r r
Rr2
R13

Carbon f i ln
Carbon f i lm
Carbon f i lm
Carbon f i lm
carbon f i lm
Carbon l i lm
Carbon f i lm
Carbon l i lm
Carbon l i ln
Carbon f i lm
Carbon l i lm
Carbon f i lm
Carbon f i lm

l00K
1 M
220
3 .9K
22K
I K

220
a .2K
2.2K
I , 5 K
22K
22K
3 .3K

%w
NW
NW
,Äw
\Ä\\
%w
%w
NW
%w
%w
XW
%w
%w

RESISTllRS
Symbol Description Part  No.

R l

R 3
R4
R5
R6
R 7
R 8
R 9
R1o

8 1 1
R12
R l 3

Carbon f i ln
Carbon f i lm
Carbon fa lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
carbon f i lm
Carbon l i lm
Carbon f i lm
Carbon f i lm
Carbon f i l rn

47K
470
56K
470
56K
6.8K
2.2K
33K
22K
100

220K
820
3

Ct|IL AIIl1 TRAI{SFt|RIiIERS
Symbol Descr ipt ion Part No.

T 1
f2

fa

FM lF Transformer
FM lF Transformer
FM lF Transiormer

RF Choke Coi l

r73.O22.C
173.O22.C
r73.O22 C
T74.009.C
r24-029.C

0l00ES AtlD lCs
CtlILS AIIt) TRAI{SFllRMERS
Symbol Descr ipt ion Pärt  No.

T 1
f2
L l
L2

L4

FIV lF Transtormer
RF coi l
RF coi l

oSC Coi l

't22.013.E

T73.020.C
T2I-013-E
r23-O26-L
r24.028.C
r24.0?3.c
r8.032.8

Symbol Descriptjon

Q1
Q2
Q3
Qr

D l
D2
o3
D4
D5
D6

tA703E lC

4A7O3E lC

tA703E lC

tA703E lC

ls l88 FM.l  Diode
lSl88 FM.1 Diode
1S188 FM-l  Diode
lSlSa FM,1 Diode
lSI88 FM.l  o iode
lSl88 FM.l  Diode

(lTHE R

l)I( l t lE AlID TRAIISIST(lRS
Symbol Description Part  No.

Q r
Q2
Q:

D1

25K22.\ FEl
2SC46l (9 Transistor
2SC46l @ Tränsistor

lS85 Variable Capacitance Diode

Symbol Descr ipt ion

Fr't Dersct w53.040.c

1 9
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MPX Ul{tr (Ufi3-024)

ctPtct I0f ts
Srrnbol Descr ipt ion Part  No.

C l
C 2
C a
C a
C s
C e
C 7
C e

C r o
C 1 r
C 1 2

C r q

Styrol
Eleci ro lyt ic
14ylar
Styrol
Siyrol
Eleci ro lyt ic
Styrol
M y l a r
lvfylar
Electro lyt ic
Styol
S(yrol
Electro ly i ic
Eleckolyt ic

a.622
I

0.047
0.01
0.01
2.2
0.0033
0.c022
a@22
22
0 0015
0 0015
447
4.41

!2eÄ
t5%

+5%

50v
50v
50v

35V

50v
50v
25V
50v
50v
50v
50v

c1tc07.0
CEMX I M F5OV
CQtlA473'{ 50
clt0i00
cl50t00
cE!ix 2R2üF 35V
c15011.0
cQMA222(50
CQMA2K50
CEMX2MF25V
cQsA 152( 50
cQsA t52K 5C
CEMXR47llF50v
CEMXR4TMF5OV
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IEStSI0RS
Syrnbol Descr ip i ion Pa.t  No.

R r
R z
R 3
P.(
R 5
R r
R 7
R g
R e
R r o

R  l r
R P

Carbon l i lm
Carbon l i lm
Carbon lilm
Albot llm
Carbon i l )m
Carboq {ilm
Carbon i i lm
Carbon i i lm
Carbon i i lm
Carbon l i lm
Carbon l i lm
C a r b o n  J i m

15K
15K
12K
22n
4.lx
3.3K
10K
10K
15K
15K
r20
1 K

RF /rPS 15K.X
RFlrPS 15K.K
RF \/tP 5 t2x .K
,Fyls2r2v.t
RFYTPS4RIx X
RF /{PS3R3K K
RF XPSlOK.K
RFlrPS10K K
RFZPSl5K.K
RFlf S 15K.X
RF %PS12A.K
RFll PSI K K

. J

c0rLs
Symbo Descr ip l ion

L l
L 1
L 2

19KH, coi l
l9KHz Coi l
38KHz Coi l
38KHz Fl l ter  Coi l
38KHz F ter  Coi l

T75 .018 .4
T75  018 .4
T75 .019  A
T75 .015 .0
T75 .015 .0

IC
Synrbol Descr pt  on

a t tv1PX.1C M  C 1 3 O 4 L

POTTTTIO[|TTIR
5ymbol D e 5 ! r  p  l i o n

4.7K0 Semi f ixed c92  051 ,0
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i l |J i l l rG |J i l r I  ( t | l18-026)
CAPACITORS

\/

wr8-ot2

Syrbol Descr ipt ion Part  No

C r
C z
C 3

Electrolyt ic
€lecirolyt ic
Mylar

4 . 7
2 .2
0 .0056 L 2 0 %

16V
35V
50v

üDrcATllR U]ilT (Wr0-012)
Symbol Descr ipt ion Part No.

Ct

Rr
R2

Qr

D1

CA PACITOR
Electorolytic

RESISTORS
Carbon l i lm
Carbon f i lm

2sA569-c Trantistor

SD.IZ Diode

470

470
470

t6v

RtstsT0ns
Symbol Descr ip l ion Part  No

R r
R 2
R 3
R 1
R 5
R 6
R 7
R s
R e
R o
R l l

Carbon l i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon i i lm
Carbon J i lm
Carbon l i lm
Carbon l i lm
Carbon t i lm
Carbon t i lm

3 3 k
3 3 k
330
1 0 k
1 . 8  k
10k
68k

4 . 1 k
2 . 7 k
22k

TRAilSTST0nS
Synbol 0escript ion Part  No

a ,
Q z
Q :

2CS870
2CS870
2CS870

22



Symbol Description Part No.

c3
C4

C8
C9
clo
Ct!
u12
C ß
c14
Cr5
c16
Cu

c19
c20
c2r

Ca
c2t

Coramic
Ceramic
Ceramic
Ceramic
cetamic

Mylat
Styrol

Ceramic
C6ramic
Ceramic
Ceramic
Ceramic

Electrolytic
Ceramic

Eiectrolytic
C€rämic
C€rämic
Ceramic
Cerämic
Ceramic

Electrolytic
Ceramic

Wlar
Mylar

0.04
0.04
0.04
0.04
0.04
0.01
410P
0.04
0.04
0.04
0.04
0.04
l0

0.(B
10

0.04
0.04

47P
0.04
2m
0.04
o.oo4
o.oo2

+ t@cz

+ rEo96
+ t @
+ r90%
+ 19096

+20%

+ rq'
+ l @

+ t @

+ Lqo

+ rqo96

+ 7@96

+ rEo
+ rgD

+ Lqo96

+ 190?/6

xbol
x20%

25V
25V
25V
25v
25V
50v
50v
25V
25V
25V

v
äv
r0v
25V
16v
23U
25V
50v
50v
25V
l6v
25V
50v
50v

RESIST( |RS

AM TUf tER Ui l tT  (  W14-008)
CAPACIT(lRS

2SC46l . l  TränsiStOr
2Sc460.1 Transistor
2SC460.4 Transistor
2SC460:A Tränsistor
2sc450.A Transistor

1N60 Diode
lN60 Diode
1N60 Diode
1N60 Diode

I

\t

C()ILS AI'It) TRAI{SFtlRMERS
Syn$ol Description Part No.

T 1
r2

MW RF Coil
MW OSC Coil

AM lF Transtormer
AM lF Transtormer
AM lF Transformer

T4r.@8-C
Td].m7.c
T71.025.C
T7t.@5.4
r72.017.C

DI()t|ES AIID TRAIISISTt)RS

23

Synbol Description Part No.

K I
R2
lß

R4
R 5
R6
t17
KA
t(9
Rto
h l l

N D

R14

Ä15

R16

R u
R18
Rr9
R20
R2l
Ru
l(23
R24
R25
R26
R2i
R28

Carbon t i lm
Carbon film
Carbon film
Carbon tilm
Carbon f i lm
Cärbon film
Carbon film
Carbon film
Carbon film
Carbon tilm
Carbon iilm

Carbon filrh
Carbon tilm
Carbon tilm
Carbon lilm
Carbon t i lm
Ca.bon lilm
Carbon film
Carbon film
Caöon f i lm
Carbon film
Cärbon film
Cäöon film
Caöon film
Cärbon film
Cärbon lilm
Carbon film
Carbon tilm

4.7K
1 K
I K
IK

4.4
22K

1 K
1 K
33K
p.

4m
I K
lm

4.7K
l@K
470
I K

4.7K
27K
2R
470
470
1 K
100
3.3(
6.8K
220K
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Symbol

c l
C z
c 3
C4
C5
C6
c 7
Ce
C9
C l o
c L l
CL2
c 1 3
C 1 4

c l 6
c t 7

Electro lyt ic
E ectro yt ic

ElectroLyt ic
Electro lyt ic

t',,lytar
lviylar
N,ly ar
[4y ar

Electro lyt ic
ELeciro lyt ic
Eleci ro lyt ic
Electro lyt  c
Electro ly l  c

l 0
1 0

100P
100P
I00
100
0 0 1
0 . 0 1
0.003
0.003
330P
330P

1 0
i 0
1 0
1 0
50

10v
l0v
50v
50v

6V
6V

50v
50v
50v
50v
50v
50v
l 5 v
r5v
15V
l5v
25V

HEA0 AMP Ul ' l rT  (W15-04S)
CAPACITtlRS

RESISTt |RS

c0NTR0L AMP UNtT (W15-079)
CAPACIT()RS

4?0x
R2 3.3X

o------vl A---o
Rlr 3.3K

R26 to|(
e=-r/v1H

Raa I1K
e----rlr'f

O O zjn0

100t6

Cr4 i R6 4?X
e----v\ff

lol15 R2ozloK
o---vltf--.--o o----vt/H

Rtz 221<
cro co

o_--r^/vH qF qFo
Rzt,z.2r nU. .3;

o--/St--:-€ qts o-{}€
I R23 2.2K 0.003 0.01

o-i\^^-----o c--r^ll-----s
R2t ZzX Rt! Z?oK

F---vt l----o
Rrs 4lX

oo
0No

,:s5
sol25

L
S*e

o

o o rrno
R27 4?K

F--l\M-----o

R2s loK
e--nVH

eo o .--iffij. ä4" *
elFo

Cn 10/15

Rr3 56K /ro\ R7 330K
o---lW:----o a$)o o---nw---o

cl r  gOo f  nr r  +rO
oo ol l-o g eP +,o--vw-----o
,o1e 3äöP ß o (b gör Rs rM

c--rAf'/.------€ HPp, o----rMl-----o
o o Re 4?oK S =*" R! 4?ox
rNl o-----VW-----€ 5 6ö o--/V\l-----o

Rr 3.3 K

Symbol Descr ipt ion

R l
R 2
R3

R 5

R 3

R l l

R L 2

R L 5

R L 6

R L 7

R I B

R t 9

R22

R24

R25

R26

C a r b o n  f i l m
Carbon i i lm
Carbon f i lm

Carbon f i lm

carbon i i lm
Carbon i  lm

carbon f i lm

Carbon i  lm

Carbon i i lm

carbon t  l in

Carbon i  lm
Carbon l i lm
carbon f l lm
C a r b o n  i i l m

3 . 3 K
3 . 3 K
4taK
41AK

lN1
l tv

330K
330K
470K
470K
470
410
56K
56K
4 . 1 K
4 . 1 K
3 . 3 K
3 . 3 K
2toK
27AK
22K
22K

2.2K
2 . 2 K
l0K
10K
4 t K
47K

TRAI'ISIS T()RS
S / m b o D e s c r  p t i o r

Q i

a,
Q3
Q4

2SC458tG Co18Transisto
25l]45iJLG CorB lransistor
2SC458LG CorB Transis lor
2SC458LG CorB Transßtor
2SC458LG CorS Transßtor
2Sl ]458LC CorS Transrstor

Symbol Descr ip i ion

c l
C2
c3
c4
c5
C 6

C 7

C 8

c9
C l o
C r l
C12
c 1 3
Cr?
C15
Cr6
C r 7
C i B

Electro lyt  c
Electro lyt ic

Ceramic

Electro yt  c
ElectroLyt  c
ElectroLyt ic
Electro y i ic
Eleci ro lyt  c
Electro lyt  c

lvlylar
Mylar
[4ylar
[ , ly lar

Electro lyt  c
Electro ly i ic
Electro lyt ic
Electro ly i ic

4.47
o.41
r0P
t0P
o.22
0 2 2
100
100
I
i

0 .0047
0.0047
0.0047
0.0047

33
33
50
50

25v
25V
50v
50v
25V
25V
35V
35V
16V
l6v
50v
50v
50v
50v
6.3 V

25V
25V

24



RESIST0RS Note: LN......Low Noise

Synbol Description Part No.

R I
R2
tß

R5
R6
R7
R8
K9
Rlo
R t r
K12
Kl3
R14
R 1 5
K16
nl7
R 1 8
R 1 9
R20
R2r
t<22
K23
R24
R25
R26
ß21
R28
R29
x30
lt3I
R3?

Carbon f i lm (LN)
Carbon film (LN)
Carbon tilm (LN)
Carbon tilm (LN)
Carbon tilm (LN)
Carbon f i lm (LN)
Carbon f i lm (LN)
Carbon film (LN)
Carbon f i ln  (LN)
Carbon film (LN)
Cärbon f i lm (LN)
Carbon tilm (LN)

Carbon film
Carbon l i lm
Carbon f i lm
Carbon f i lm
Carbon film
Carbon f i lm

Carbon f i lm (LN)

Carbon l i lm (LN)
Carbon f i lm
Carbon film

Carbon fllm ( LN)
Carbon tilm (LN)

Carbon tilm
Carbon film

Carbon film ( LN)
Carbon f i lm (LN)

Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon f i lm

1 K
I K

330K
330K
33K
33K
8,2K
8.2K
IK
IK
I K
IK

2.2K
2.2K
6.8K
6.8K
6.8K
6.8K
1 K
I K

l.8K
1.8K
330K
330K
41K
47K
8.2K
8.2K
1 .5K
L5K
330
330
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TRAI{SISTtlBS
Symbol Description Part No.

Qt
Qz
Q3
Qa

2SC87l.BL
2SC87l.8L
2SC8i0.GR
2SC870.GR

c0r'rTR0L uNrT (w15-080)
CAPACITl|RS
Symbol Description Part No.

Cl

c4

c8
c9
Cro

Electrolytic
Electrolytic

Mylar
Mylar
Mylar
Mylar
Mylar
Mylar
Wldr
Mylar

3.3
3 .3

0.0022
0.w22
0.01
0.01
0.033
0.033
0 .1
0 .1

25v
25V
50v
50v
50v
50v
50v
50v
50v
50v

P(lTEI{T I(lMETERS
Symbol Descr ipt ion Part No.

VRI r00Ko, dual (B.loir,"r )
l00KO, dual(rR%oLnfoJ

ca7-o24.c
c87,024.C

RESISTl |RS
Symbol Description Part No.

x l
R2
x3

x5
R6
x7
fia

Carbon lilm
Carbon liln
Carbon f i lm
Carbon f i lm
Carbon film
Carbon tilm
Carbdn l i lm
Carbon film

l0K
10K
2 .2K
2 .2K
4.7K
4.7K
470
470

Iwrs  -  osö lI
9 l Q

9 le

?
l r = F

d -

"T=

i.frr
.:1"F- o*e *+e
R3 '1r{ I I

Frr'v!---o I I
R.4t(

??
, ,  5 { : {

o-{F---o c' '? "?
o.' *-1F | |

co 0,!33 O O
o--lF ---6 c.

o r - l F ? ?
0  c  0 0 3 1  t 5  t *
l :  l "  r ü i  3 ä -

ä!?:3 ,.1 ' l  ,
|  |  o o

3 4

GND
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Symbo! Descr ipt ion Part  No.

C r
c2

c4

Ceramic
Ceramic
[,lylar

82P
82P
0.01
0.01

50v
50v
50v
50v

PUSH SWTTCH Ul{ rT(  A)  (  Wt  5-0Bl  )
CAPACITl|RS

PUSH SWTTCH Ur{rT( B) (Wr 5-082)
CAPACITllRS

MAü{ AMP Ul i lT  (Wr5-060)
CAPACIT(lRS

Synbol Description Part No.

Cr Mylar 0.039
0.039

50v
50v

RESIST| lRS
Syrnbol Descr ipt ion Part  No.

R l
R2
R3

R5
R6

Carbon t i lm
Carbon f i lm
Carbon l i lm
Carbon film
Carbon l i lm
Carbon la lm

68K
68K
27K
27K
3 .3K
3 .3K

RESISTl|RS
Symbol Descr ipt ion

R 1
R2

Carbon f i lm
Carbon f i lm

t 50(
r50x

swtTcHEs
Symbol 0escription Part No.

s1
S2

PUSH Switch
PUSH Switch

Knob for PUSH Switch

s31.023,(

417.079-(

swtTcHEs
Symbol Description Part No.

S2
S3

PUSH Switch
PIJSH Sveitch
PUSH Switch

Knob for Push Switch

s31.023.C
s31.023-c
s3r,023.(

419.079,(

23
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o o
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o o
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t 6  I o
ö o

o o

o o

lwf5 - oBr-l

-7
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O O
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r3

oo

IT*+ä r+=
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54213
ooooo
ooooo

o o

o o

o o

10 l2
oo
oo

t4

o

o

o

7

6

o

o

o

o

o

o

o

o

o

wt5-o8l

Symbol Descr ipt ion Part No-

C r
c2
Ca

c5

C7
c8
c9
Clo
C l r
C12
cl3
c14
c15
cl6
cl7

Cr9

C 6

Electro lyt ic
Electro lyt ic
Electro lyt ic
Electro lyt ic
Elect .o lyt ic
Electrolytic
Electrolytic
Electrotytac
Ceramic
Ceramic

Electro lyt ic
Electro lyt ic
Electrolytic
Electro lyt ic
Ceramic
Ceramic
Mylar
Mylar
Ceramic

Ceramic

3 .3
3 .3
lm
IM
3 .3

100
1m
100P
lmP
100
1@
1000
1@0
47P
47P

o.a2
o_42
lmP
100P

+ rgJoz
+ rgD'ä

l0v
10v
50v
50v
25V
23V
50v
50v
50v
50v
3V
3V
35V
35V
50v
50v
50v
50v
50v
50v

c52
c52

26



RESIST(lRS
Symbol Descr ipt ion Part No.

K I
R2
n3
R4
R5
R6
R,
R8
R9
Rro
R l t
R12
R13
Rrl
Rl5
Rt6
Ru
Rr8

R20
R2r
R2
R23
R24
R25
R26
R2t
R2s
R29
R30
tu1
R?
R33
R3a
R35
K35
R37
R38
R39
R40

Carbon tilm
Carbon film
Caöon l i lm
Carbon f i lm
Carbon film
Carbon tilm
Carbon l i lm
Carbon f i lm
Carbon l i lm
Carbon f i lm
Carbon f i lm
Carbon tilm
Carbon film
Carbon film
Carbon f i lm
Carbon l i lm
Carbon lilm
Carbon f i lm
Carbon tilm
Carbon f i lm
Carbon film
Cärbon film
Cärbon film
Carbon l i lm
Carbon film
Carbofl tilm
Carbon f i lm
Carbon f i lm
Cärbon film
Carbon f i lm

Carbon fllm
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon l i lm
Carbon f i lm

2.2K
2.2K
2.2M
2.2M
1@K
1mK
r8K
18K
l5K
15K
150
t50
820
820
39K
39K
3.3K
3.3K
4.7K
4.7K
150
r50
22
22
150
150
22
22
150
150
0.5
0.5
0.5
0.5
15K
I5K
8.2K
8.2K
10
t0

xw
xw

yw
xw

xw
%w

2W
2W
2W
2W
2W

xw
%w

XX
\{/

gös
;

t
Y
ö

n n FUSf
ll l+----o'\r---------+l ll

0t00Es All0 rnAl{slsT0Rs
Symbol Description Part No.

Qr
Qz
Q3
Q4
Qs
aE
Qr
Qa
Qg
Qro
Ql1
Ql2

Dr
O2

2SC732 Transistor
2SC497.O Transistor
2SC497-O Transistor
2SC497-0 Transistor
2SC497.0 Transistor
25 497.0 Transistor
25 497-0 Transistor
2SC793.Y Transistor
2SC793-Y Transistor
2SC793-Y Transistor
2SC793-Y Transistor

SIV-3( Varistor)
STV.3( (Varistor)

P|lTEIITIl|MT TERS
Symbol Description Part No.

VR2

VR.

30fO, semifixed
3oKO, Semifixed

50O Semifixed

50O Semifixed

c92-024-B
c92-024.8
c92.043-O
c92.043.C
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Symbol Description Part No.

C l
C 2

c4

C 7

Cto
C

Electro lyt ic
Electro lyt ic
Electro lyt ic
Electro lyt ic
Electro lyt ic
Electro lyt ic

ceramic
Ceramic
Ceramic
Ceramic

lm
1 @
2&
2m
28
2m

0.@1
0.01
0.01
0.01
0.01

+ rEo%
+ r9o%
+ lEooz
+ 1E0%

5tov
35V
25V
25V
15V
25V
50v
500v
500v
500v
500v

Rr srs T0Rs
Symbol Descr ipt ion Part No.

R l
t12
R3

K5
R6
R7
KA
R9
Rro

Carbon f i lm
Carbon f i lm
Carbon film
Carbon tilm
Cärbon film
Carbon f i lm
Carbon f i lm
Carbon f i lm
Carbon film
Carbon film

680
22R

33K
l8K

3.3K
39
5 .6
1K
33

2W

t)I()t)ES AI{t| TRAl{SIST()RS
Slmbol Descr ipt ion Part No.

D2
D3

Q I
Q2
Q3

SB.3P Diode

lS338Q Zener 0iod6

2SC€5 Transistor
2SC905 lransistor
2SC485 Transistor

DIAL CORD STRINGING

IVE SHAFT

TUNING
CAPACITOR

28
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