Sy

e T

BEOGRAM 4002-4004
TYPE §523-5526




|

Bang & Olulsen

0-1

INTRODUCTION

This service manual comprises Beogram 4002, type 5513, which have been
constructed on the basis of type 5503.

In the diagrams the components are provided with an individual position
number and a eo-ordinate designation, e.g. B3. This designation refers to
the placing on the PC beards which are provided with a printed division into
fields and with letters and figures along the edge of the PC board. Therefore
there are no drawings of the PC boards in the setvice manual. The diagram
for the CD-4 demodulator shows only one of the stereo channels and the
co-ordinate designation for right channel is bracketed, e.g. B3(C2),

The diagrams, which may be unfolded, are placed at the back of the manual
so that it is possible fo open at the preceding pages at the same time.

The service manual is complete and contains the paragraphs mentioned in
the below table of contents. Supplementary sheets will only be made in case
of essential changes. ’
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TECHNICAL DATA

BEGGRAM ap02
Typa He. 5513
Sound system Stareon, malrix -
Gulpul 2x0,6mY
Speeds 33 - 45 rpm.
Tonearm Tanganiial
Auvtgimatic racord-gize Yes
Autematic pickup movement Yes
Autemalic speed saleciion Yes
Wow and Hutler, DIN < % {.05%
Wow and flulter, WRMS < £ 0.025%
Rumhble DIN vnweighted > 4548
Rumble DIN weighted = 65dB
Epeed devialion < 0.02%
Speed control range = B%
Diat for speed 2 pointers
Stytus pressure rangs 0-1.5gram
Tangential fracking < 04"
Lifl system Electronic
Anliskaling Faraltel iracking. error angle
compensaled
Malor Servo controlled DG
{irive system Beit
Turntahle. ADcm1.3ky
Dust cover Hinged and detachable
FPower suppéy 117 volts
Frequency 5G - 60 Hz
Power consumplion 20 watls
Dimensions WxHx D 49x10x2Bcm
Weight 1% kg
Pickup MMC 6060
Stytus Framaaik giamond .
Radius af curvalure {CD-4 quadro|
Frequency range 20-15,000 Hz £ 1.5d48
20 - 45,000 Hz (CO-4)
Channel separation1000Hz ' & 25dB
400 - 16000 Hz > 2048
Ghanael diflerence = 3.5dB6
Intgrmodulation < 1%
Racommenaded siyius pressure 1 gtam
Compiiance 35 % 108emidyn
Eflectve lip mass 0,22 mg
Output myfemisec. 0.6 mV /47 kohms -

Subjecl ie change withoul notice

DISASSEMELY

+..__.
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ELECTRICAL DESCRIPTION

Record wiping

Since the circuitry of the Beogram 4002 - 6000 type 551x is basically
idenitical with that of 1he type 550x, the electrical description will give chief
atfention to those circuiis which are fundamentally different.

With 33 activated in the STAND BY mode, the turntable will rotaie but the
slide will not travel in; making record wiping possible.

+I0w

'IDIi

START

10I0%.

.

Ia the STAND BY mode, 1TRI is kept forward biased through 1R9, 1R7
and 1R6, 133 is activated, the junction of 1R9 and 1R7 is connected to
chassis potential. 1TR1 is reverse biased, the collector goes high; this level is
transmitted through 1D8 to the base of series transistor 11C1 as forward
bias, with the result that voltage is available from the power supply section.
“The high level is likewise iransmitied to the electronic switch through 1D10,
thus blocking the functions of the electronic switch and preventing slide
transport.

The turntable will rotate only as long as 33 is activated.
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The turntabie is driven bg-r a tacho-conirolled PC motor. A generator in the
motor furnishes an AC voltage whose frequency is dependent on the motor
speed.

This AC voliage is fed to the network 1CS - 1R24 10 pin 10f 11C3. The AC
voltage is converted to 4 square, whick is passed on to a Schmil frigger.
The frequency of the square, dependent an the motor speed, controls vne of
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the output levels of the Schmitt trigger; the other output level is controlled
from & variable time constant network consisting of 1C3 - 1R4 - 1R16 - 2R1
for45r.p.m. and 1C3- }R15- 1R17-2R2 for 33 r.p.m.,

Moalor
oto Variabie

frequency \E :/!lme constant
{ b
bl

L)

»
' . Qul schmilt lnigger

ln schraudt trigger

The autput signal of the Schmitt trigger (pin 6) is integrated across IR19 -
1C8 and fed to pin 5 whick is a differential amplifict. The integrated signal
at 5 will be a DC voltage which varies with the motor speed. This DC voltage
is fed via the differential amplifier to a power amplifier. The power amplifier
is connected as a variable resistor to chassis potential. 1C10- 1C5 - 1R20
pravides negative feedback for the power amplificr (see sketch), preventing
“overregulation'.

1D14 - 1149 - 1R21 provide a guarantee that the voltage across the motor
can only reach a certain value {see skeich).

Amgplitiealicn

Normot speed
Speed
»

When starfing up from motor stand-stiil, the power amplifier will receive
heavy drive to obtain very rapid speed increase. Approx. 8.5V is preseat at
the anode of 1D14 so if the voltage at pin 4 goes below 4.6V, then 1D4%9, a
3.3V Zener diode, will be forward biased, thus preventing the voltage across
the motor from exceeding approx. 4.4V so fhat the speed increase when
starting up will not be so heavy that the motor reaches twice its wanted
speed, since the molor regulating circoit 1s capable of taking hold at iwice
that speed.

The motor regulating circuit is powered with 9V via the series transistor.
1TR2, controlled by 1D13. 1D13 is a 3V Zener diode.
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Autormatic
speed-change switch, 33 - 45

ney I

Mator contrai

D3z

We wili assume as our starting point that a 17 em record is on the turntable.

When ON is activated and the slide begins travelling in, the conditions for
lowering the pickup arm are not present.

The collector of 1TR6 will be low. This low level is transmitted fo the base of
1TRS as reverse bias.

The collector of 1 TR8 and hence the base of 11C2 will float, as a result of
which 11C2 will be reverse biased and 1RL] will be in the neutral position
{the 33 r.p.m. position).

When the slide passes the position giver mark for touch-down on 30 cm,
41C1 and hence FTR17 are reverse biased, the collector of 1TR17 goes high,
which high level will aitempt to charge 1C21 oi the time constant network
1R46- 1C21, but since the 30 cm position marker is very narrow, 1C21
cannot obtain a full charge before 41C1, and consecuently 1TR17 are
forward biased. Since a 17 cm- record is on the turntable, the conditions for
lowering the pickup arm are not yet present, and the slide will continue to

" travel in. The slide reaches the position marker for 25 cm lower - 17 em

speed change, 4IC1 and hence 1TR17 are again reverse biased, this time for
a longer time than for 30 cm because the mark for 17 cm speed change is
hroader than the mark for 30 cm lower.

The high level at 1TR17 can now have time to charge 1C21, 11C2 is forward
biased, 1RLI operates, and the speed changes to 45 r.p.m..

‘When the slide reaches the mark for 17 cm lower, and we have a 17em
record on the turntable, the conditions for lowering the pickup arm are
present. . .

The eollector of 1 TR6 goes high, which high level is transmitted to the base
of 1TRS as forward bias.

The collector of 1TRS goes low, and 11C2 is now kept forward biased
through 1RL1, 1R11, 1R25 and 1TRS.
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The collector of 1TRS is connected via 1D32 to the "Motor control IN”
section of the electronic switch so that automatic speed change to 45 r.p.m.
can occur only while the slide is travelling in (high at the collector of
1TRI2). A low level at the collector of ITR12 places the cathode of 1D32 on
chassis poleniial, and 1021 cannot be charged.

When switching manually from 33 to 45 r.p.m., 45 is activated, relay 1RL1
operates, and 11C2 is forward biased throvgh 1RLY and 1R11, 33 is
activated, the bias for 11C2 is shorted to chassis through 1D12, 1IC2 is
reverse biased, and 1RLI1 releases.

1D12 prevents 1IC2 from being forward biased through 1R9.
1DH protects against induction peaks.

‘When the requirements for lowering the pickup have been met, the collector
o 1TR6 is high; this high tevel is transmitted via 1D22 to the LOWER

section of the electronie switch as a fixed leve! at the cathode of 1D35, When

the slide switch passes the pesition giver mark, the collector of ITR17 as
mentioned before goes high; this high level is iransmiited to the base of

1TR?7 as forward bias. 1C20 will charge through 1D23, 1TR7 and 1D21.

The charging current in 1C20 gives a negative voltage jump at the cathode of
1D22. This low pulse is fed to the electronic switch to activate its LOWER
section. To ensure that 1C20 will not pick up a charge from the speed-change
switch through 1D21 and 1TR7, 1D50 shorts the base of 1TR17 1o chassis
potential when the collector of 1TR6 is low.

1D19 and the time constant network 1R41 - 1C19 ensure that automatic
lowering will not occur when the detector arm reaches in above the bright
portion of the furntable (with no record on ihe turntable).

1f a low level is applied to the base of 1TR9, 1TRY is reverse biased, the
collector is high and 11C4 reverse biased; ORL1 will be in the neutral
position.

=+ 30¥

1f the base of 1'TR9 goes high, 1 TR is forward biased; the collector goes
low, and 11C4 is likewise forward biased and magnet coil 0RLI operates.
Parts of the collector current of 11C4 will charge 1C23 across 1R55 and
1R54. When 1C23 is charged to a level of approx. 0.7V, ITR10 is forward
biased. The collector current in 1TR ) will impose a load on the drive to
ITRS. 1TRY draws less current; this limits the current in 11C4, and hence
the magnet coil, from 4 amps at the momeni the magnet coil operates to
approx- 150 mA. When 1C23 has accumulated a charge, 1R53 and 1R55 are
connected to operate as base bias divider for ITRIO in such a way that the
higher the colléctor voltage at 11C4, the higher the forward bias of 1TR10,
1TR10 draws more current, the base of ITR9 is more heavily loaded, and
the collector current in 11C4 islimited as mentioned abeve. 1TR10
accordingly provides negative feedback,
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The carrier detector serves the purpose of limiting the lock-in range of the
PLL if 30 kHz carrier drops out. Limiting follows the curve shown, the slope
of the curve (level range) being adjusted with R43. R11 is used for selecting
the 30 kHz level at which regulation starts.

« 2V B
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TFhe maltrix serves the purpose of mixing the sum and difference signalsin
such a manner that the front and rear channels appear separately.

The principle of the matrix is, in one case; to acdd the two signals together to
produce the front signal and, in the other, to subtract them so as to obtain
the rear signai.

[

-
»
>

The difference signal is fed from the output of the ANRS circuit to the base
of TRY. TR8 and TRY operate as a differential amplifier. The two
transisiors have a common emitier resistor so thai, if the current in TR9
increases, the current in TR8 will decrease cominensurately and vice versa.

-. Since the base of TR8 is shorted to chassis potential, signal-wise, we conse-

quently obtain at the collector of TRY a signal that is in phase opposition to
the signal at the base of TR9 and, at the collector of TRS, a signal that is in
phase with the signal at the base of TRS. The siinals are mixed across
resistors R81, R83, R82 and R84, resulting in the appearance of the Fand R
signalsat C52 and C53, respectively.
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Sitani

The silent circuil is to ensure that the outputs of the Bgogram 6000 are silent
when the pickup arm is not lowered.
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When the pickup arm is lowered, approx. 17 V will be present at pin 1 of P8.

The charge picked up by C104 ensures that the channels are silent while the
- pickup arm is being lowered. When the bias at the base of TR108 reaches

approx. +1.2 V, TR1C8 is forward biased. The collector of TR108 goes low,

TR107 is reverse biased, the emitter of TR107 goes low, and if a CD-4

record is being played, the low level at the emitter of TRIO7 will be trans-

mitted to the bases of TRS, TR15 and TR16, respectively; both the front

and reat channels will then be open.

1f ihe pickup arm is ralsed, the voltage at pin 1 of P8 drops to 0V, TR108

is reverse biased, the collector goes high and TR107 is forward biased.

The emitter of TR107 goes high; this high level is transmitted to the base of

TRI1S and, via DIOR, to the bases of TR16 and TRS, TRIS, TR16 and TRS

are forward biased so that the sighal path in both front and rear channels as

well as the difference signal in the ANRS circuit are shorted to chassis

poteniial. - :

D106 and R123 ensure rapid discharge of C104 when the pickup arm begins

to rise.
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Electronic CD-4 swiich
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TRI104 and TR103 are an elécironic switch { Schmitt trigger) which is
tripped by means of the 30 kHz carrier level.
The switch turns on the CD-4 indicator and opens up the rear channel when

CD-4 records are played.
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When a stereo record is played, 12V is present at the anode of D2. TR104 is
forward biased, the collector goes low, and TR105 is reverse biased. The
collector of TR105 goes high, and the C1>-4 indicator IL100 is off. The high
level at the collector of TR10S provides forward bias for TR106.

The emitter of TR106 goes high, which level is {ransmitted via D105 to the
bases of TR16 and TRS as forward bias, thereby causing the signal path in
the rear channels and the difference signai in the ANRS system to be shoried
to chassis potential.

When a CD-4 record is played, the carrier detector receives a 30 kHz signal;
this is clamped to +12V through D1 and rectified through D2, resulting in
the appearance at the anode of D2 of a DC voltage whose value will be:
High 30 kHz level, low D{ level, and vice versa. This DC level is applied to
the base of TR104 as reverse bias, the collector goes high, and TR105 s
forward biased, the collector of TRI05 goes low and IL100 turns on.
Simuiltaneously therewith, TR106 is reverse biased, the emitier of TR106
goes low, TR16 and TRS are reverse biased, thereby opening up the signal
path in the rear channels.

D104 keeps the emitter Jevels of TR104 and TR105 stable, enabling the
switch to trip even if the filament of 1IL100 is open.

C103 ensgures that TR104 will not be switched by noise pulses etc. If a noise
pulse causes a brief drop in the voliage at the anode of D2, the voltage across
C103 will increase with the resull that C103 draws brief charging current
through the base/emitter junciion of TR104. This causes TR104 to be
forward biased briefly until the voliage at the anode of D2 possibly increases
again,

D103 ensures rapid discharge of C103 when the voliage at the anode of D2
increases to 12V.
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MECHANICAL ADJUSTMENT

Hetght adjustment of furniabte

Yertical adjustment of turntable
bearing

Height and side adjusiment of chassis

Loosen nut A at turntable bearing and adjust the height of the bearing so
that the separation botween turntable and detector arm is 23 mm.

M
N T

Turn the transit screws to lock the floating chassis.

With screws B adjust the turntable bearing to be perpendicular to the
chassis, i.e. the sutface of the turntable must be parallel with the cover
plate.

Check height adjustment (23mm), both at'the rim of the turntable and
nearest the centre.

Ti_ghten nut A

Loosen the transit screws so that the chassis floats,

Ry means of the spring mountings adjust the chassis so that the turntable is
flush with the cover plate, with the chassis centrally located between the
transit screws. .

S
Ar

)

Height adjustment is performed with nut A, Sideways adjustment is
performed by carefully bending the threaded pin B.
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Adjusimaent of electronic position
markey

Adjusiment of magnet coil system

Horlzontal pfacement (fixing)

Bang & Olutsen
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With screws A Ioosened, the position giver angle ¢an be adjusted so that the
position giver runs parallel with the photo resistor housing.

With screws B loosened, adjust the position marker backwards or forwards
until the arm lowers on a 30 cm record between 146.5 mm and 148.25 mm
from the centre of the record.

Loosen screws D. Pull arm A in the direction of the arrow until the
separation between arm A and arm B at the point C is 1 mm. Move the
magnet coil until the armature is the whole way down, and tighten screws D.

Piace the pickup arm in the bearing bracket so that the middie line C of the
pickup arm is located in the cenire line of the shaft B with an accouracy of
+ 0.2 mrm. Adjustment is performed by loosening screw A and sliding the
pickup arm to one side or the other and thereafter retightening the screws A.
Use a gauge {e.g. a 2.2 mm drill) placed as shown in the sketch.
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Static balance

Adjustment of pickup arm lengih and
parallelism

Set stylus force adjustment at *'0".
Release the pickup arm from the lifting arm.

Adjust screw A for balance in the sysiem.

/

Adjust stylus force to 1 gr. -

Take off driving belt for turntabie.

Run pickup arm fowards the centre.

Place tool 3624009 on Beogram 4002-6000 as shown in the sketch. Run the
pickup arm close in towards pins A, -

Lower pickup on to fool. .

Slide teol back and forth so that the stylus falls into the groove C. Retain the
tool in this position,

Raise the pickup and run it in towards the centre.

Lower the pickup in the position shown in the skeich.

11 the stylus falls otside the groove C, adjust this deviation to one-half, using
scerews B. :

Run the pickup arm all the way cut o the pins A, where the pickup is
lowered, and move tool 3624009 so that the stylus is accurately positioned in
the groove C. :

Raise the pickup arm. '

-

The pickup arm should be adjusted to be paraliet with pins A in tool
3624009.

Adjustment is performed by loosening screws A and then stiding the arm B
in the direction of the arrow.



Adjusiment ot detecicr arm

Turning

Bang & Olulsen

When checking for parallelism, the arm D must be the whole way dawu in
the notch C.

By means of the screw E adjust the pickup arm to be horizontal. Reference:
detector arm.

Check pickup arm length if necessary.

Lonsen screws A.

Adjust detector arm holder C so that distance B is 49 4 mm. Make sure that
the surface E is perpendicular to the rod [.

Tighten screws A,

With the screws F loosened, adjust the detectar arm to be parallel with the
pickup arm at a distance of 7.7 mm (the pickup arm must be adjusted for
horizonial placement and parallelism).

—L‘L_lﬁ‘,a

b

)

By loosening the screw A and tightening the screw B, or vice versa, adjust
the turning of the pickup arm so that its top side is parallel with the rads.

A check can be made by means of a sprit leve! with the Beogram placedon a
horizontal support.
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Lower adjustmeni

Loosen the screw A.

Adjust the serew B so that the stylus, with the pickup arm in its lowered
position, only just touches the turntable between the ribs.

Thereaiter, also with the pickup arm in its lowered position, adjust the
screw A so that the stylus positively clears the low portion of the turntable
ribs {approx. 0.5 mm).

Adjusimeni of damper eylinder

e nﬁ
]

[

Adjust the valve A so that the pickup lowers at a uniform rate of speed.
Lower time apprex. 1 sec.

Adjustment of diaphragm

yesn

]

The diaphragm is adjusted by loosening the screw A and turning it on the
pivot.
Adiust the diaphragm to be as close to the housing as possible but without

actually touching it.

Also adjust the diaphragm so that the diaphragm arm becomes parallel with
the pickup arm. ‘

Fine adjustment of the diaphragm is performed with test record 3621001 in
cul 5, with the turntable belt taken off.

1 Run arm in above record.
2 Lower pickup.
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3 Rotate the turntable manually, checking that the servo regulates the first
time after 2 = 1 revolution and thereafter at each revelution.

4 1f the servo does not regulate within 1-3 revolutions, loosen the screw C
and adjust eccentric B; thereafter raise the arm and repeat items 2-4.

5 With the adjustment of eccentric B completed, tighten the screw C.

Make sure that the arm has made an inward movement before the pickup

lowers.

Adjustment of spindie

/

Adjust 1he spindle A so that it is parallel with the rod C both in the vertical
and horizontal planes.

The horizontal plane is adjusted by loosening the screws D and turning the
bearing hoider B.

The vertical piane is adjusted by loosening screws E and turning the bearing
F.

Lubricaiion chanrl ]
The need for relubrication is negligible.
In the case of overhauls and when replacing mechanical paris the directions
below should be followed.

Point of lubrication Lubricant Remarks

Turntable bearing 3984008, M4 vil Apply to shaft point +
streak throughout
length of shaft

Spindle pos. Mo. 213 3984216, Rocol
MTS 1000. Dilute to
oily consistency with

3984221,
ESSONUTO
H44/HP32

Shaft tie-bar No. 137 3984218, Molykote Apply to entire surface
DX paste (white) in thin film

Spindle bearing pos. 3984218, Molykote

No. 122 DX paste {white)

Shifter arm pos. No. 19§ 3984211, Castrol Apply to sliding
Everyman Oil surfaces

Arm pos. No. 190 3984211, Castrol Apply at point of
Everyman Oil rotation

Arm pos. Ne. 193 3984211, Casirol Apply at point of

Everyman Dil rotation
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ELECTRICAL ADJUSTMENTS

To get at the irimmer potentiometers, take off top portion of turntable.

Speed

W J LEIYY }

ome | | i =i
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Set 33 and 45 rpm scales to 0.

Agjust 33 rpm with potentiometer 1R15
Adjust 45 rpm with potentiometer 1R14

Speed can be checked in more than one way:

1: Stroboscobe disc and lamp connected to the mains.
This check has an inherant uncertainty of approx.
2% since the mains frequency deviates by approx.
11 Hz at 50 Hz,

2; Stroboscope disc and stroboscope lamp. This check gives an accuracy
corresponding to the tolerance of the stroboscope lamp, usually much
better than that of the mains irequency.

Production adjustment is based on division to 50 Hz from a crystal at 1MHz
41 Hz, which gives an aceuracy of approx. 0.005% .

Stow Efide tcansport

SRR
g 8 _ _

Connect VTVM to servo smotor terminals. Depress ' ™ button and adjust,
with R156, voltage across motorto 3 V.

Reverse measuting leads to VTVM (across servo motor) and depress ",
Adjust voltage across molor with IRS7 to 3 V.,
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Phoio darlingion
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"START=<" Activate.

Move slide towards center of the turntable. When the slide is facing a trans-
parent field on the position marker, stop it by depressing "< "".

Connect vacuum-tube volimeter to collector on 41C1.

Adjust 1REB tilvoltage on the collector 41CT is SV.
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ADJUSTMENT OF CD-4 DEMODULATOR

instrumsents

CD-4 generator calibration

vCo

CD-4 generator MSG 213, Meguro

AFVTVM RV Y, B&O

Oscilloscope QS 1000, Advance
D 65, Telequipment

Tone generator TG 7, B&O
Test record:  4DE-205, JvC

Depress MOD. SELECTOR "OFF".

Depress FREQ. CAL. 30 kHz.

Set FREQUENCY dial to 30 kHa.

Adjust FREQ. CAL. for minimum meter reading. While adjusting, the
meter needle will make three dips.

Select the ane giving the lowest meter reading.

In order to get a more accurate range of variation the generator output
should be loaded as shown in the skefch.

References are for left channel and bracketed references are for right
channel,

NOTE: Measuring instruments, generator and demodulator should have
power applied 1o them for not less 15 minuies bedore attempting adjustment.

N
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. Depress MOD, SELECTOR "OFF"".

. Depress "MOD™.

. Connect CD-4 generator to pin 4 of /P8 (Pin 6 of P8).

. Connect oseilfoscope 1o pins 4-5 of 61C2 (61C202).

. Start Beogram (press "START" and thereafter "<},

. Read distance A on oscilloscope (one cycle).

. Dpen connection between CD-4 generator and P8, and adjust 6R23

(6R223} 5o that distance A (the frequeney) is the same as af point 6.

QP B W —
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. Short 6R112, -
. Unsolder shoriing strap at 6Tp1 (6Tp201)
. Connect tone generator fo 6Tpl (6TP201) at 6C22 (6C222).

Set tone generator to deliver 10 kHz 4.10 mV.

. Connect VITVM to collector of 6TRE (6TR206).

"y

Lower pickup arm (press "START”, thereafter "’

. Adjust 6R76 (6R276) for 1.58 mV at collector of 6TR6 (6TR206}.
. Set tone generator to deliver 400 Hz 23.1 mV.
. Adjust 6R65 (6R265) for 18.2 mV at collector of 6TR6 {(6TR206).

ANRS Check

As input and outpat points again use 6Tp1 (6Tp201) and collector of 6TRO
{6TR206).

Set tone generator to deliver 400 Hz 73.2 mV cutput should then be 93
mV 12548,

Set tone generator to deliver 16 kHz 23.1 mV; output should then be 16
mV d: 2.5 4B,

Remove short from across 6R112.

- Solder shorting strap at 6Tpl (6Tp201).

It is important that the above sequence be observed.
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Carrier detector

HODIEV. BITTEY]
® [e)
15Kz
O
MO Or-h
40D Fz EXT. . 10K } i
. MTD. 1. - —
@ P8 [4-B) .
,' i /\/‘/-\
- 1
TG ]
l;-l_ a2
T
Wiem O
- O O
O Ou5msm
t
] : ' TRE
—
O

[=a RO R NP I bk

R |

i0.
11,
12,
13.

- from beiween pins 4-6 of P8,

. Turn 6R11 {6R211) to max. gain (centre pin towards C 6TR1

{6TR201}).

. Turn 6R6 {6R206) to max. gain{min. resistance}.

. Depress MOD, SELECTOR "EXT".

. Depress METER RANGE "'15 kHz".

;- Depress''MOD.™

. Set tone generator to deliver 400 Hz. Connect fone generator to EXT.

MOD. on back of CD-4 generator.

.Set tone generator outputand "MOD. LEVEL” for 6.5 kHz max.
_frequency swing on meter {0-15 kHz scale). ]

. Short pins 4-6 of PA together and connect CD-4 generator.

. Set "OUT. LEVEL” to 0.58 mV as measured with AF VTVYM at pins 4-5

of P8, .

Connect oscilloscope to collector of 6TR6 (6TR206).

Lower pickup arm (press "START", thereafter "awv™).

Adjust 6R43 (6R243) so that sine-wave curve is only just undistorted.
Remove connections from CD-4 generator, and remove shorting strap
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Separation can be measured in more than one way.

1: Using an oscitloscope.
Connect ¥1 input from oscilloseope to demodulator cutput, pin 1({3) of
P9,
Connect Y2 input from oscilloscope to demodulator output, pin2{4) of

Play iest record, e.g. IVC 4DE-205, seciion 3, with the MMC 6000 o be
employed with the demodulator. Adjust 6R6 {6R206) for min. a1 Y2
input corresponding to min. in rear channels.

2: Using a 4-channe! amplifier.
Switch off front channels.
Play test record JVC 4DE-205 with the MMC 6000 to be employed with
the démodulator.
Adjust 6R6 (6R206) for min. sound in rear channels.

Fine Adfustment .
Carrier Wave Detectar C
' . /\A/-\
. flan =
Wem O
00 OQcsms
ﬂnm
THE
TR 206}

Silent Circuit :
Connect oscitloscope to collector 6TRE (6TR206).

Play test disc JVC 4DE - 205 section 2.

Adjust 6R11 {6R211}) till sine wave is just undistorted.

Note: Tn case of replacement of pickup, channel separation and carrier wave
detector must be adjusted.

Beogram 8000 - \ - ;
Adjust 6R122 so that pickup signal is aliowed to pass from the pickup car-

tridge between 1/2 and t revolution of the record after the pickup has been
lowered (33 rpm).

Bengram 4002 Adjust 8R2 as described for 6R122 above.
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FAULT-FINDING

Stan without recard

|

Doas slide trans-

———p
port start
-
Does turntable
rotate EEEE—
v
Does tumiable
rolateat 33r.p.m. ———————>
v

Does side trans-
parl continue withi ~ —

raised arm untit ES

Does turntable
: —_—
switch 1o 45 r.p.m.

at "speed 45°

Does pawer supply .
(11C1) deliver 21V

when START is
pressed

Does G ol 1TRY1 go
low when START js ————————%

pressed

|

Does Cof1TR12g0
high when START —————»

is prassed

l

sBof1TR2low _

|

Rep. motor control

is Eof 1TTR28.5v

R
Tacho circuil
dzfective (11C3) =
- Is € of 1iC2 high
Regulating circull
dgefective (11C3) ——————»
BDoes slide .

transpori stop

I

Rep. BL(1TRS)
detecior arm clicuil

Is C of 1TR17Y high

l

IsBof HCAhigh

Rep. electronic

speed change
switch (G2

Rep..power supply

Rep. praset circuit
1TR11}

Rep. electronic
switch

Rep. eloctronic
switch

Rep. voltage stahi-
lisalion
{ITR12-1D13)

Overvoilage
protection defective —————— Molor defectiv

{(1D14-10489)

11C2 defectiva or
rep. automatic
speed change
switch [(1TRI7)

Overvoltage protec-
lion defective
{1D14-1D49)

Does skide
transport out start

J

Rep. run-off stop
(1TR16}

Rep. photo circuil
{41C1) or tTR17

1TRA defective
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Does slide return Rep. electronic
when ES is ——————% swilch Y
activated :

Doesunitswitth 3 BRap, power suppl
pff when S0 15 sar!:)lign PRY
activated

Start with 25/30cm
record .

!

Does plekup arm 15 C of 1TRB high at Rep. detector arm
lower at 25730 ——— 3 lawer pasitlon e .y circuitiBLI{ITRS)/
position 1TR6
Does low pulse Rep. lower control
occur at 1628 ——— equipinani

Does Cof 1TR14 go Rap. electranic
high - switch

Rep. magnet coil
circuit

v

Does seve » Rep. phota contro)
requlate (OR1 - 0IC2)
Does arm rise, and Rep. run-off s1op

doeas out transport ————————® (TR1B)
start when pickup

pets into run-off

graava

Activate < or >
with pickup arm

lowered

Doss plckup arm » Does cathade of_ » Hep. diades ar
rise 1D2871D22 go high switches

Rep. elecironic
switch




Bang & Olufsen

Does pitkup arm . ‘Adjust or rep.
travel slowly 1R56/1R57
1D30/1031

Activate G with
pickup arm above a

record
-
Does pickup arm Hep. manual raisel
lower —————  |awaer circuit
¥
: A
Agtivate
¥

Does pickup arm » Hep. electronic
fise switch
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oe 1 3164184 Dusi cover Beogram 4002 3412054 Cabinet, oak 18 2042205 Sciew AMdx 6 DINE4
3164183  Dust cover Beogram 60600 3412055 Cabiriet, white © 19 2816083 Spring
2 2726084 Turnizble R ¥epyB005014 . PC-board, for 4002 20 2994012 Bushing
3 27320iB Driving-belt 5w 8005615 PC-board, for 6000 C2t 3452242 Back piece 4002, 5511
4 2726089 Turntable 11 3152159 Holder 3452243  Back piece 4002, 5512
5 3458154 ° Top plate 12 3458114 Topplate 3452244 * Back piece 4002, 5513 -
6 3912037 Feltwasher 13 3164142 Cover 3452245 Back piece 4002, 5514
7 2013002 Screw 2.9 ¢ 6.5 DIN 7982 14 2038237 Screw AM3x30DIN 84 3452246  Back piece 6000, 5515
8 2803004 Guide washer 5 2816085 Spring 3452268 Back picse 4002-6000 without print
9 3412051 Cabinet, teak 16 3014023 Guide plate 22 2810068 Spring
3412053 Cabinet, rosewood- 17 - - 2380093 Naut, aylon - 23 2013066 - Serew 2.84x ¥2.7

34 35 B 37 3% - 29 406" 42 £
24 3152135 Lead holder 2560040 Decorative ist Beogram 6000 3% 3015630 Guide.piece
25 042216 Screw AM 4x 16 DIN 84 36 2038055 Screw AM3Ix6DINO963black 40 3010011 Stop for lid
34 3010007 - Stop 37 2830014 - Bearing necdle ' 41 3452145 Back piece
35 3164190 Lid 3B . 30300723 Hinge, left 42 2038050 Screw AM 3x4DINE3

2560039 Decorative list Beogram 4002 | 3020022 Hinge, right 43 2819062 Spring
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St
52
22 B2
54
55

57

58121
3199046
3164179
5300090
3131085
F220057
TN 8
21395034
8055016
055017

Top plate 58 7220052
Dial 1500076
Cover 59 BOBS018
Patentiometer, lefl 60  J15B11G
Housing for potentiometer 61 3199047
Housing without pins & pol, 62 3180621
Contact pin ERI6 SI00N9)
Spire CR4G DA FAIRIKISS
Chassis, complete 4002 65 614376
Chassis, complete 56000 66 2300044

Housing without pin 10 pol.
Contacl pin

PC-board

Heat sink

End piece

Sticker

Potentiometer

Lamp 24 V 40 mA
PC-board

Screen

67

69
7o
n
72
73
74
75

2361618
2819096
3152129
2072701
3152068
2992059
7500075
1500050
2816111

Lacking pin

Spring

Holder

Threaded pin M3 1 4 DIN 438
Helder

Confuct pin

Contact spring

Contact bridge

Locking spring
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174 2038952 Screw 3 x4 DIN 963 203 2072911  Adjustmentserew 233 2070400 Threaded pin M2 x 3 mm
175 2038206 Screw 3x 4 DIN 84 204 8954410 Pickup MMC 4000 234 3150032 Bearing holder
176 2038247 Screw AM 3 x 6 mm DINB4 BY54400  Pickup MMC 6000 2900003  Ball bearing
177 2072518  Threaded pin M3 x 15 mm J624D0B  Service-kit for pickup 2622168  Washer, brass
178 3153086 Holder 205 3302230 Cop for pickup 2812036 Spring
179 1018147 Screw AMIxémen DINGE M 2008948 Screw 2390047 Carclip
2625002  Taoth-lock washer 207 2414001 Washer 135 2548109 Bracket
7530008  Solder tag 208 1032108 Screw AM 3 xS DINA4 114 2700008 Adjustment bushing
180 3152076 Holder 209 7530023 Solderiag 237 1834041 Shaft collected
181 2032208 Serew AM3xSmmDIN84 210 2389031  Bearing put 238 2831025 Shaft
182 3391407 Transit protection 241 2038208 Screw AM Ay 5DIN 54 239 2365085 Valve
J83 2004236 Screw AM2x3mmDIN84 212 3152074 Holder 40 2350046 Circlip
184 3152145 Holder for cover 213 2993028 Spindle 241 2038206 Screw AM3xqDIN 84
3947421 Tape 214 3195049 Dial 242 3131113 Damper cylinder
2695025 Pate N5 N51139 Holder for dinl 243 2038222 Screw AM 1x 14 DINA4
185  I917808 Stave srm 286 28i6teé  Sorieg ooz - UB4I%  Housing with lamp
186 21904 CirdipUGIx Q.4 M7 2014320 Sceew AM Ix110IN 84 145 2854059 Disghragmarm
187 3152179 Holder for picknp arm 118 2034211 Screw AM 2x6 DINB4 146 1J203 Screwd 84 x 127 ART 4261
complete 219 2819081 Spring 247 3131052 Housing for foto resistar
183 2810083 Spring 220 2851081  Lifting arm complete af%/t SH0004  Foto resistar
ppiltee 8760002 Fotocell 2812065 - Spring . 248 3151685 Holder
150 2853035 Arm 2034219 Secew AM 2x 10 DIN B4 249 2038946 Screw
244191 8230047 Lamp 6V 231 2812041 Spring \ 250 2794029 Reiter
197 3375026 Opfics 222 Z9DOD4  Ciclip 251 2622041 Washer
183 2853045 Arm 223 2894023 Armatute 253 2038208 Screw AM 335 DINEA
i34 810087 Spring 224 28D2D23 Waibes 253 2798003 Exenink
195 6810006 Magnet coil 225 2038133 Screw AM 3x 20 DIN 34 154 JLL4068  Chaasis, shide
Wk 2850047 Press bar 226 2072701 Threaded pia ¢ x 4 mm 285 2624004 Thruse washer
197 2038948 Screw 217 2034231 Screw AM 2 x4 DIN 84 256 2360044 Circlip
195 2852035 Chango lever . 228 285402) Amm 357 2510086  Bracket
190 7034236 Screw AMZx3mmDIN84 229 2350001 Circlip 238 5140417 PC-board
200 2850077 Pickup arm © 23D - 3342030 Counterwnight - 359 2038206 Screw AM3x4DINS4
201 20382)6 Screw AM 3 10mmDINE4 - 231 3152162, Holder for counterweight
202 2641075 Clamp 232 2390046 Circlip
] ﬁ
5
1} —
] 3152182 Bushing b] 3308053  Screen
2 7:20037 Mousing withou! pins 2 pol. 2 T4SDOYR Mains iwiteh
2500076 Contac! pin 3 ZIPII Avm ior mains switch
1 8100195 Diade 4 1180047 MNut
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PARTS LIST FOR FC-BOARD 8005014 (MEC.) PARTS LIST FOR PC-BOARD 8005015 {MEC.)

7 1
1

7402042  Switch

I 2938091 Bushing, support tuhe e |
1 TIHN091  Sacketd pal, 2 1934093 Bushiag, support tube
3 720026 Socked b pol. 3 720091 Sockel@pol DR P E
4 2938092 Bushing for support fube 4 7210026 Sochel b pol.
5 2938092 Bushing for mpport tube
PARTS LIST FOR PC-BOARD BOD5016 {MEC.) - PARTS LIST FOR PC-BUARD 8005017 (MEC.)

LR W

1 7210105 Sockel b pol OY 1 7220031 Housing§ pol.
2 7210085 Sockel8 pol, 7500076  Contact pin

3 7210106 Sockei }) pol, . 2 3131099 Honsing

4 3558109 Heatsink for transistor 3 8300229 Light diede

5 2365105 Valve for transistor 4 - 7400115 Microswitch

6 7210104 Socket 4 pol. 5 7400115 Microswitch

T 7210103 Socket 3 pal. 6 2816130 Leafspring

&  721M03  Saocket ] pal. 7 454170 Bottom piece
Pl THHKIT  Sovket 10 pat. 1947518 Tape
W MM Scoew Sob iransister A340084  Trapsisior

&
A2~

3103077 Fool

NOT SHOWN PARTS

6271048 Mains lead

6170184  Pickup lead with 5 pol. DIN socket
6273751 Lead black will hausing
711057 Housing § pol.

TS00075  Contart pin

6273724  Frame lead for S513

31384 Quter carton

3391385 Top/bottom jnsert

3397157 Foam packing - lid insert-
3397158  Feam packing left

339715  Foam packing right -
3535052 Instruction diagram 5511-5512
3335053 Instruction diagram 5513
3335034  lnstrvction diagram 5514-5515
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8bb5pig PCI

IHBY SPIDDSS IO K Dhme 57 1/BW
- JRb2 SDIDOAY 270 X Dwms 5% Y/ hW
VRl UKL 349 KThmy 3% (AW
\MHd4 J0UA0%9 10 KOhme 5% L/AW
LRE5 5010117 10 KOhms 5% 1/8%
IR66 5010049 100 KOhms 5% 1/8W
- 1R1 5002028 2K2 Ohms 30% IW tR67 © 5010059 1C KOhms 3% 1/8W
1R2 5002076 1KS5Ohms10% 1W 1R68 5010072 180 KOhms 5% 1/8W
1R} S01004E 4K 7 Dhms 5% 1/8W 1R69 5010072 180 KObmy 5% 1/8W
1Re 5010061 56 K Dhms 5% 1/8W 1R70 5010072 B0 KOhms 5% 1/BW
RS SN0 22D Obms 573 V/RW RN S0IDD7Y  1BD KOhms 5% 1 /AW
- IRb Sotcimy 82 XDhmy 5% 10W ‘R SpIDDT2  JBD X Dvhms 5% )7 BW
iRT QALY (W KOhms I % (AW \RTY SALKITL (4T KQAms S % Lr4w
LRE 5001038 4K7 Ohmy W% L/IW \RJ4 5A1GA71 (80 KOhm,y 3% (AW
1Ry 5010072 180 KOhms 5% L/8W 1R 3010071 18} KOhms 3% 1/8W
1R14 5010091 B2 KOhms 5% 1/8W {R76 5010071 140 KOnmy 5% 1/8W
T 1Ri1l 501007 S60KOhms 5% 1/8W 1R77 5010071 180 KOhms 5% 1/8W
1R12 500121 330 Ohms 10% 1/2W 1R78 3010072 180 KOhms 5% 1/8W
1RI13 SI00198 10 Ohms 10% 4W TE 1R79 5010072 180 KOhms 5% 1/8W
R4 53058 S KOhms 20% LIN 1R8G 5010079 22 KOhma 5% L/BW
RIS 270058 5 KDhms 2D% LIN JREL SGIDDSY 7 KDhma 5% 1/8W
HL3TS SOIDB52  bAB Dhyns S% Y 7BV WA b2 SDICOSE  } MDRmE 5% 1/BW
(Rt 1240859 (G KOty 5% (AW tRE? FOPP28 P20 X Doy A% 31BW
1AL8 S0L0060 19 KOhms 3% L/BW (L] FNALIS 18 KDhms 5% (AW
tR14 5010045 47 KOhmy 5% /8% LR45 5010048 4K7 Okms 3% L/aW
_ 1R1a 5010091 82KOhmssS% 1/8W tRE6 5010048 4K7 Onmy 3% 1/8W
1R21 5010000 270 Ohipms 5% 1/3W IRB7 5002024 | XOhms 1% 1W
TR23 5010068 820 OhmsS% L/8W 1R8BS 5370068 25 KOhma20% 0,1 W LIN.
iR24 5010049 100 KOhbms 5% 1/RW 1R8% 5010092 220 Ohmns 55 1/8W
1R2S SMDIYIT A0 ADOHmME 5% 1/8W 1R93 501004% 100 KOhns % 1/8W
— IR S01DDSE 1 MOms 5% 1 7AW JBRN) 501004% 300 KOhms 5% 1/8W
R2Y SHIDDSY 3 KObms 57 3 7RW 1RH2 SDIDIS  IB X Oxms S J/EW
(R18 SOMGST 15 MQkmy §% (/0 Fr SDIDDAS 9 ADpmpsy ddW
LR19 5010071 15 KOhmy 5% /AW (R4 M5\ KORms Y% L EW
1814 5010043 47 KOhmy 5% (/8W
= IRl 5010154 8K2 OhmsS% 17AW
§R32 5010049 100 KQOpms 5% /8w
1R33 5010072 180 KOhms 5% /W
1R34 - 5010054 1 MOhms 5% 1/8W
1R3S 5010076 IK3 Ohms 5% 1/BW
1R SOOI 270 Ohns 10% I'W T
RN 50ADD71  SED KOhms 3™ 1/78W ITY JIDOV1BS ) wF ISV TANT.
tRI8 5010066 1 X8 Ohms 3% 1/8W o2 L2 DduF BV
R19 5910049 100 KOhms 5% L/AW <l 10141 11 «F 8%, Qav
-— 1144 S001483 22 MQhmi 10% (/2w C4 o060 12 of — 1) + 1Qudh 44V
R4 5010065 100 Qhins 5% 174W 105 4200185 4uTF nlv
1R41 5010049 100 KObms 5% 178w 1ChH - 4010060 22 nF —10 +100% 40V
1R43 5010054 1 MOhms 5% 1/8W ic? 4130078 47 nF 20% 250V
1R34 5010117 330KOhms5% L/8W 108 4201058 Qu47F 38V TANT.
— 1R45 5010054 1 MOhms 5% 1/8W ’ 1C9 4130103 100 nF 204, 250V .
1R46 SHID1I7 330 KOhms 5% 1/8W 1IC1D 4200285 DuAiF BIV
YRAT SOADOGS  IDO Ohms 57 ) /BW Cn Q00016 AP WF 25V
1R48 5010047 100 KOhms 3% tow HI}4 OPIDED 2 2F IRV
LRy SO10040 | KOhm; 3% L/AW <A 4030103 Q4 af 10% 150V
1R50 5010059 10 KOhmi 5% 7AW 1CL4 413010 100 nF 0% 15QV
1RS| 549 00 KQhms 5% 1/8W 1015 4130082 7206 nF 0% 2506V
lR§1 5010198 1X7 Ohms 5% 1/BW 1C16 -4200169  {,1 F 35 TANT.
iR53 50i0154 BKIOhms5% 1/8W 1C17 - 4011025 303 10% 100V
TR54 5010448 22 Ohing 5% 1/BW 1C18 4201057 1 pF 35V TANT.
1RSS5 S0IN042 12K Dhms 5% L/AW 1C19 4200108 du7F 25V TANT.
IRSH SAID0LE 25 X Ohins 20% 0.1 W LIN. 20 4201087 1 u¥F ISV TANT.
YRST SAI0BA 25 K Dhms 207 0,1 W LN, o 4200IDB  JuIT 2V TANT
tR58 MINDYS 47 KOhms 5% 1/BW i QKNG §,7F BV TANT.

Ceatu Wl LT ST I o 1
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1C25 4011025  3n3F 10% 100V
1C27 4011025 3nJF 16% 100V
1C38 4130082 220 oF 20% 250V
1C29 4011025 3n3F 10% 100V
1C30 4130082 220 nF 20% 250V
1031 4011025 3n3F 10% 100V
1032 4201069 2uZF 35V TANT,
1C33 4261057 1 wF 35V TANT..
1034 4130103 100 oF 20% 250V
1€35 4031025 3ndF 10% 100V
1C36 4201057 I gF 35V TANT.
IRL1 7600007

8005013 PC3

o I

3R1 5010059

18 KOhms 5% 1/8W

8005017 PCA4

1

4R1 5010059
4R2 5010059

10 KOhms 5% 1/8W
10 KOhms 5% 1/8W

L.
1

4 4010041
4C2 4016041

1 nF —20 +100% 40V
1 nF —Z0 +100% 40V
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TRANSISTOR - DICDE - IC (DIAGRAM 1}

1TR1 8320097 8320087 20 BCS478 8320266 23 TIP 3t
1TR2 8320266 18 BC2378
17TR3 B320285 20 BC171B 8320285 20 BG183C
1TR4 832Mm&1 19 BC37R .
1TRS 8320245 20 BCig2B 8320295 20 BC 337-25
1TRE-1TR17 8320097, 20 BC237B
1TR18 8320167 1 BC207B
1TR19 8220007
. 1TR20 8320134 8320134 10 BCi44/143
1TA21 8320161 10 MM3005/ 4005
1TR22-1TR23 8320134 10 BC142/143
1TR24 8320097
1THS 5320134 8320161 20 BC212B
1TR26 B320161 20 BC251B
oD 8300252 B30CBO0 1D17? 8300083 ZPD 15V 5%
B2ZX 7915V
iM-1D4 8300025 1N 4003
1N4002 1020 8300101 BAXT6
EM 502
1049 8300135 ZPD3,3V5%
1D7 8300033 ZPD 22V 5% BZY 88 3.3V
BZX 79 22V
401 8300229 203 TIL 32
10i3 8300028 2P09,1V5% 203 OP 160
BZX 79 8,1V 204 TIL31
' 204 1A 488
1018 B300201 ZPD 6,2V 5% 205 LD 241T
BZX 79 6,2V OTHER ] )
DIODES 8300058 1N4148
SFD 184
111 8340026 33 TIF120 1iC4 8340024, 33 TIP125.
1102 8340028 18 MPS A13 4161 8340084 110 SRD 212
18 SPS 5418
11G3 8340083 109 1003

MEASURING CONDITIONS FOR

DIAGRAM 1

SYMBOLS

All DC voltages are positive in proportion to chassis and they are measured with rotaling ren-
table and raised pick-up arm and with the detegtor arm over a record. The voltages are
measvred by voltmesier and an inner resistor of at least 2 MOhms,

The stated impulses of the detector arm circuit are measured with rotating furntable apd with
the detector acin over the ribs withaul any record on.

Oscillograms marked RUN-OFF STOP are measured with pick-up arm fowered into an oullet
greove, rise approx. 3 mm/turns, 30 em record.

As a supplement to the measuring specification symbols from the operating panel are used o
indicate that a DC voltage in a circuit changes from one level to ancthere.g..

This symbol indicates that the voltage goes from 0 to 17 V when activating panel switch ON, .

ES

This symbol indicales that thevoliage goes from 0 t00,7 V, as long as the ON switch is activat-
ed, whereafter the voltage goes tol} again,
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8005015 PCH

g

SOL0040
5010665
SO0L0045
5010070
5010063
5370197
5016154
5010052
5010120
5016135
5370198
5010067
5010041
5010052
5010053
5010059
5010063
5010079
010079
5010040
510040
5010076
SHG06EH
5010135
5010076
S0T0067
5010069
5010541
5010141
5010141
5016041
5010073
5010049
5010079
5010041
5010042
5010074
5010072
010059
5610076
5010452
5010044
5370191
5010061
5010061
3010076
5010052
5010052
5010040
5010049
5010079
5010079
5610072
5010060
5010052
5010135
5010071
S16045
5010154
SOI0065
5010077
5010049
5010063
5010341
5370186
5010154
5010083
5010060
5010048

4R1{201)

6R2{202)

6R3(203)

GR4 (204

6RS (205)

6R6 (206)

6R7(207)

6RS (208)

GR9 (209

HRI0 (210}
6R11{211}
BR12(212}
SR13(213)
6R14 (214}
6R15(215)
GR16(216)
6RI7 (21D
6R18 (218)
6R19 (219
BR20{220)
6R21 {221)
6R22(222)
6R23 (223)
6R24 (224}
6R25 {225}
6R26 (726}
6R27 (2271
6R28 (228)
6R29 (229}
BR30 (230)
6R31(231)
GRI2(232)
6R33 (233}
6R34(234)
6R35 (225)
6R36(236)
6R37(237)
6R3B (238)
6R3%(239)
6R40 (240)
6R41 (241)
6R42 (242)
6R43 (243)
6R44 (244)
6R45(245)
HR4b {246}
6R47 (247)
GR48 (248)
6R49 {249)
6R50{250)
6RS51{251)
6R52(252)
BbR53 (253}
6R54{254)
HR55 (255)
bRS56({255)
6RS7 (157}
6RS8 (258
6RSY (259}
6R60 (260}
6R61(261)
6R02(262)
6R63 (263)
6R64 (264}
BRO5 (265)
bR66 (266}
6RG7 (267}
HRES (268)
6RE6Y (269}
SR70{270}
6R71(271)
6R72{272)
6R73(273)
SR74(274)
6R75(275)
6R76 {276}

5010061
S01041
5010049
0049
5010141
537156

5010128

1KOhms 5% 1/8W .
1M20hms 5% 1/8W
100 KOhms 5% 1/8W
390 Ohms 5% 1/8W
150 KOhms 5% 1/8W
L KOhms 0% 0,1 W
BK2Ohms 5% 1/8W
6KBOhms 5% 1/8W

220 Khms 5% 1/8W .

18 KOhms 5% 1/8W
4K7 Ohms 20% 0,1
560 Ohms 5% 1/8W -
5K6 Ohms 5% 1/8W
bKBOhms 5% 1/8W
15 KOhms 5% 1/BW
16 KObms 5% 1/8W
150 KOhms 5% 1/8W
22 KOhms 5% 1/8W
22 KObms 5% 1/8W
1 KOhms 5% 1/8W

1 KOhms 5% 1/68W
IKIOhms 5% 1/8W
2K2Chms

18 KOhms 5% 1/8W .
IK30hms 5% 1/8W
560 Qhms 5% 1/8W
IK9IChms 5% 1/8W
27 KOhms 5% 1/8W .
27 KOhms 5% 1/8W
27 KOhms 3% 1/8W
SK60hms 5% 1/8W
22 KOhms 5% 1/8BW

100 KGhms 5% 1/8W -

22 KOhms 5% 1/8W
5K6Dhms 5% L/BW -
12 KOkms 5% 1/8W
680 KOhms 5% 1/8W
180 KOhms 5% 1/8W
10 KOhms 5% 1/8W-
3K3IOhms 5% 1/8W
150 Ohms 5% 1/8W
330 Ohms 5% 1/8W
10 KOhins 20% 0,1W
56 KOhms 5% 1/8W
56 KOhms 5% 1/8W
3K30hms 5% i/BW -
6KB8Ohms 5% 1/78W
6KE0bms 5% 1/8W

1 KChms 5% 1/8W
100 KOhms 5% 18W
22 KOhins 5% 1/8W
22 KOhms 5% 1/8W
180 KOhms 5% 1/8W
39 KGhms 5% 1/8W
6KBOhms 5% .1/8W
18 KOhms 5% 1/8W
390 KOhms 5% 1/8W

47T KChms 5% 1/8W

8K20hms 5% 1/8W
100 Ohms 5% 1/8W
470 KOhms 5% 1/8W

100 KOhms 5% 1/8W -

1530 KOhms 5% 1/8W
27 KDhms 5% 1/8W
22 KDhms 20% 0,1W
8K20hms S% 1/8W
27 KOhms 5% 1/8W
39 KOhms 5% 1/8W
4K70hms 5% 1720 -
120 Ohms 5% 1/BW
56 KOhms 5% 1/8W
27 KOhms 5% 1/8W
100 ¥ Ohms 5% 1/8W

100 KGhms 3% 1/8W.

27 KOhms 5% 1/8W
22 KObms 20%: 0,1W

6R77(277)
6R78 (278)
6R79(279)
6RBD (280)
6R81(281)
6R82(282)
6R83 (283)
6RE4 (284)
6RBS (285)
6RB6 (266)
6RB7 (2B7)
6RB8 (288}
ARSY (289)
6R90 {290}

6ROT{291).

6R100
BRI101
6R102
6R103
B6R104
B6R105
6R106
BRI1O7
6R108
6R109
&R110
6RI11I
6R112
6R113°
6R114
6R115
6R116
6R117
6RIIB -
6R119
6RI20
6R32L -
6R122
BR123
6R124

5010079
5010079
010073

5010041

510079
5010679
010047
5010047
5610073
5010054
5010054
5010054
5010054
- 5010073
3010079
5001021
5010064
5010041

010059

5010040
010045
0059
5020005
5020093
5010076
5010154
50103062
5010135

5010045

5010048
5010049
5010876
5010039
5010052
5010153
-5010064
5010049
5010054
5010040
5010079

22 KOhms 5% 1/BW
22 KOlims 5% 1/8W
22 KObhms 5% 1/8W
SK60Qhms 5% 1/8W
22 KOhms 5% 1/8W
2 XChms 5% 1/8W
120 KOhms 5% 1/8W
120 KOhms 5% 1/8W
22 KOhms 5% 1/8W
1 MOhms 5% 1/8W

1 MOhms 5% 1/8W

1 MOhms 5% 1/8W

1 MOhms 5% 1/8W
390 KOhms 5% 1/78W
22 KOhms 5% 1/8W
33 Ohms 10% 1/2W
2K20hms 5% 1/8W

SKoChms 5% 1/8W- -

10KOhms 5% 1/83W

1 KDhms 5% 1/8W
47 KOhms 5% 1/8W
10 KChms 5% 1/8W
1IR3I0Ohms 5% 1/8W
4K440Lms 5% 1/8W
JK30hms5% 1/8W
8K20hms 5% 1/8W
68 KOhms 5% 1/8W
I8 KOhms 5% 1/8W
47 KDhms 5% 1/8W
AK70hms 5% 1/8W-
100 KOhms 5% 1/8W
3K30hms 5% 1/8W
68 Ohmis 5% 1/8W
EKBOkms 5% 1/8W. .
1K20hms 5% 1/8W
2K20hms 5% 1/8W

100 KOhwms 5% L/8W: -

IMOhms 20% 0,1W .
1KOhms 5% 1/8W
22 KOhms 5% 1/8W

L
T

8C1 (201
6V (202)
6C3{203)

6Ca(204)

6C5 (205)
6C6 (206)
6€7 (207
68 (208) .
6C9 (269)
6C10(210)

6C11 (211)

6CI2 (212)
6C13{213)
6C14 (214}
6C15(215)
6C16 (216}
6C17(217)

T GCiB(218)

£C19 (219

6C20(220). .

6C21(228)
#C221(222)

6023223}

6C24(224)
6035 (225)
626 (226)
6C27 (227

6C28{228)

6029 (2293
636 (236)

6C31(231) -

£C32(23%)
6032 (233)

4200333
4010021

4011025

4200101
4130109
4010027
4010027
4010024
4010027
4010027
4201058
4201057
4130109
4010061
4010027
4010065
4130141
4010067

- 4010064

4010067
40060007
4200108
4200230
4130107
4136109
4010063
4201057
413011
43101057
411025
4010860
4200101
4130111

1wF 63V

220 pF }9% 100V
3n3F 10% 100V -
10uF 16V TANT.

10 1F 10% 250V

1 nF 10% 100V

1 nF 10% 100V~
470 pF 10% 100V, .
1nF 10% 00V

1 nF 10% 100V

- 0,47 yF 35V TANT.

TuF I3V TANT,
10 nF 10% 250V
2n2 10% 63V

1 nF 10% 100V -
2n7F 10% 63V
Bn2F 10% 250V

""InSF 10% 63V

5ubF 10% 63V
185F 10%

82 pF 2% 63V
A7F 25V TANT.
15uF 16V TANT.
100 nF 10% 250V
18 aF 10% 250V
4n7F 10% 63V
1yF 35V TANT.
150 5F 20% 250V
1F 35V TANT,
3n3F 10% 100V

22 nF —20 +100%
10 uF 16V TANT.
130 nF 20% 250V

6C34{234)
6C35(235)
6CI6(236)
&C3T(237)
6C38(238)
6C39 (239}

6C40{240} -

6C41(241)
6042(242)
6C43(243)
6C44 (244)
6C45(245)
6046 (246)
6047 (247)
6C48 (248)

© 6C49(249)

6050 (250)

651 (2513
6C52 (2521

6053(253)
BC54{254)
(255)
6C56
4C100
&C10E
60102 -
6C103
60104
6105

4200101
4130089
4130300
4130100
4130109
4130160
4201072
4010060
4200317
4130143
4010063
4130119
4130107
4010063
4200104
4010064
4010067
4000087
4130100
4130100
4130078
4130078
4000007
4200099
4201057
4200180
4201069
4200171
4010027

10 uF 16V TANT.
22 nF 10% 250V
68 oF 10% 250V
68 oF 10% 250V
10 »F 10% 250V
65 BF 10% 250V
0,22 uF 35V TANT.
22 0¥ —20 +100%
47 uF 6,3V TANT.
18 nF 10% 250V
407F 10% 63V

39 0F 10% 250V
100 nF 10% 250V
4n7F 10% 63V
10yF 16V TANT.
560 pF 10% 63V
1nSF 10% 63V
82pF 29 63V

&8 nF 10% 250V
&8nF 10% 250V
47 nF 20% 250V
47 nF 20% 250V
B2pF 2% 61V |
100 uF 6V

1u¥F 35V TANT.
1000 uF 16V

232F 35V TANT, .
100uF 3V TANT.
1n 10% 100V

Y Y

6L1 (im) .

8022054

611100

8230044

24V 15 mA

8005014 PCB

1

8R1 -
8R2
8R3

5010049
5370049
5010040

100 KOhins 5% 1/8W
1 MOLms 20% 0,1W-
1KOhms5% 1/8W

.
1

8Ci

4200038

100 wF 6,3V

"8RLI

7600007
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Bang & Olufsen

MODIFICATIONS — SERVICETIPS

Automatic lowering

Detector anm cireuit

Mounting of leads In ihe pickup-arm

It has turned out that in some cases the charging of 1C19 in the anfomatic
lowering circuit is not enough to secure that the pickup-arm does not lower
when the deteetor arm reaches the blank field on the turntable without
record. .

To solve this problem 1C20 has been changed from 4.7 to 1 uF.

The change has been introduced from apparatus No. 1167004.
Furthermore, 1C26 from base 1TR13 to chassis has been left out to secure
that manual lowering works at fast out-fransport of the pickup-arm.

Because of tolerances in OPHI, 1TR3 has been changed into a transistor

. with greater current amplification from index. No. 8320097 to index No.

8320285. .

the change has been introduced in production as from No. 1168008.

For-a transttionat period (from set No. 1168008 to No. 1175021) IR26 has
been changed from 1 Mohm into 4.7 Mohms.

If the arm does not lower by some record types, 1R26 can be changed into 1
Motim, :

i R L
dgit () {h (b0 [3ET]

4 ar (1)

Pick-up arm
sel forfra

Frant view of
pick-up arm |}

Pick-up arm T
van verna 5,
gesehen [gra}

A A




Bang & Olufsen

TRANSISTOR - DIODE - I€ (IAGRAM 2)

6TRY {201) 8320137 BTR14 (214) B320137 8320137 20 BL1378
B6TR2(202) B3z0127 BTR15 (215) B320366

6TAI (203) 8320161 "GTRI6 (216) 8320366 §12014r 20 8L2:28
6TR4 (204) 8320137 6TA100 £120323 20 BC 2518
6TRS (205} 8320366 ) 6TR101 8320323

B6TR6 {(206) 8320137 GFR102 8340026 - - 8320323 18 MPS ADS
BTRY (207) 8320354 BTR103 8320323

6TR8 (208) B320137 BTR104 8340054 ) /320354 21 SK 3DA
6TRS3 (200)  B320137 ETR105 8320137

6TR10(210) 8320137 6TR106 8320323 8320368 19 MPS ATG
6TR11{211) 8320354 . 6TR107 8320323

6TR12(212) 8320137 6TR108 B140054 8340026 33 TIP120

B6TR13{213) 8320354

8340054 19 MPS A13

601 {201)- &0103 8300142 AA 143 801 8360042 OA 91
BDB (208)  B30D142 AA 143 OA a7
OA 47 BD2 BADODSB  1N4148
60104 AI00131 1M 4148 _ SFD 184
a0100 8300028 2ZPD12V5%
82X 7912V 60105 8300131 1N4148
60101 8300128 ZPD 5,6V 5% 80108 8300142 AA 143
87X 7958V DA 47
60102 4300029 ZPD12v 5% 60107 BAQU1A1  IN4148
BZX 7912V
50108 8300131 1N4148
ICT (201}

61C1 (201) B340D38 102 LM 281

6iG2 {202) A340040 102 LM 565

aich 4340028 19 MPS A1l

18 SPS 5418 -
MEASURING CONDITIONS FOR The voitages indicated sre posilive in relation 1o ground and meacured with CD-4 signal on the
DIAGRAW 2 ' input, Rb and R206 in cenire position [S00 Chms) apd R11 and R211 on maximum.

Input; Sum | kH2 1,8 mV, differens 2 mV J0kHz Af =1,8kHz mod=| kMz.




Bang&Olufsen

DIAGRAM 2 FOR BEOGRAM 4092

AND 4004

. DERY

ABOSDTT

2 o]
':&]

Lix

fapD. SHIFT FRON D Y0 SEBY

RADI: -
SHIFF To o<l
FRGM: =

v ST Ay
R
11 apd

habib,
LHIFF FRpw—
b TO:

~—E2.L 3 1 eRONT

»SLEY.
nM-FL
33 APE
»
a3t
pow 3 REL
R HIGH &
[ 5 32

Pa CS

Loman 4

. ]

l‘.'
TRaNSISTDR AND IE LI5T BTIRB BIZ0D9Y 1A BCHA7 R DIDDE LIST FDR
FOR DIAGRAN 2 18 BC 828 DIAGRAM 2
18 BC237B
81C1-81C2 8340628 1B MPSA 13 18 BC171B 401 8300042 OA 81
19 TPSA 13 ’ :
aTA7 £320151 18 BC 447 A 802A011 4304056 1M al48
dTRIBFA1 9320047 14 ®C 947 4 14 @czile
YP BL M B b BCID?B
18 BC 2378 1B BC 251R :
18 BC 1718 E L
BTRE 8320007 18 BCSAZB. | ?D E
8TR4ATRS 8320152 18 BCH57 8 18 BC 1428 - -
18 9C 28 1B. BC 2178
18 gcdard 19 gci17ia
Y pL2SV B
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Bang&Olufsen

TRANSISTOR AND IC LIST 1TR18 B220162 18 BCES7 B DIDDE LIST FOR DIAGRAM 1
FOR DIAGRAM 1 18 32128
el 8340026 33 TP 120 . 18 BC307B 001 8300262 B 80 C 800
: 18 BL251 B : )
11C2 8340028 18 MPSA 13 ' 1D1-1D4 - - 8300023 - 1N 4002
3 18 TPSA 3 1719 8320087 18 BC 547 B )
’ 18 BC 1828 " {DE-1D6 8300058 TN 4148 -
187 _BC2378 - SFD 184
113 8340083108 C 1003 18" BC1718
. 107 8300033 ZPD 22 V 5%
Hc4 8340024 33 TIP 125 " 1TR26/1TR208320135 10 BC 143/144 ' BZX 7822V
10 MM 3005/4005
1TF1 8320087 1B BC 5478 10 BC 142/142 1D8-1812 8300058 1N 4148
12 _BC18ZB SFD 184
18 BCU37B 1TR21 8320162 18 BCEHBT B
16 BC171B 18 BC2128 1D13 8300028 ZPD 9,1V 5%
. 18 BC3078 BZX 7880V
1TRZ 8320266 33 TP 31 18 BC251 B
1014-1D15 8300058 1N 4148
1TR3 A320285 18 BC 548 C 1TR2Z/ITR238320135 10 BC 143/144 - SFD 184
18 BC183C 10 MM 3005/4008 . )
10 BC142/143  1D16 8300201 ZPD 82V 5%
1TR4 8320152 18 BCS557 B ' BZX 7962V
18 BC 2128 1FRZ4 8320007 18 BCE47 8
18 BC 3078 18 BC 1BZB 1017 8300053 ZPD 15V 5%
18 BC?51B 18 BC237B BZX 70 15 V
18 BC171B.
1TRS 8320285 20 BC 93735 1D13-1D18 8300058 TN 4348
_ iTRZ6 8320152 18. BCEG7 B SFD 184
1TR6-1TR17 8320097 18 BCB47 8 : \ 18 BC2128B
18 BC 1828 16. fC 3078 1620 8300101 BAX 16
18 BC237B 18 BCIB1B
18 RBC171B . 1021-1D48 . B300058 - 1N 4748
41C1 8340084 17 _SRD 212 SFD 184,
1D4g 8300135 ZPD 3,3V 5%
HZX 8833V
4D1 8300229

OP 160




Bang&Olufsen

ELECTRICAL PARTS LIST
8005016/8D05027.PC § -

9-5

1R1 5002028 2K2chms W0% 1 W LIR30 5010059 10 kohms 5% 1B W
iR2 5002026 1XSohms 10% 1 W iR51 5010141 27 kohrs 5% 1/8 W
1R3 5010048 4K7 ohing3% 1/8 W IR52 5010298 2K7 ohins 5% 1/8'W
iR4 5010061 56 kohms 3% 1/8 W 1R53 5010154 8K2 ohms 5% 1/8 W
iRs 5010092 220 chms 3% I8 W RS54 5010448 22 ohms 5% [/BW -
1R 5010091 82 kohms 5% 1/8 W 1RS55 - 5016042 12 kohms §% L/8W .
1R7 5010135 18 kohms 5% 1/BW 1R56 S370068 25 kohms 20% 0,1'W
1R8 5001038 4K7 ohms 16% 12 W LIN
IR9 5040072 180 kohms 5% 1/B W 1RS7 8370068 25 kohms 20% 0,1 W
1IR1D 5010091 82 kohmss% 1/8W LIN
1R1} 5010071 560 kohms 5% L/8 W IR58 5010045 47 kohms 3% 1f8 W
1R12 3001021 330 ohms 10% 1/2W 1R59 5010042 12 kohms 5% 1/8 W
1R13 5100198 10 ohms 10%4W TE 1RG0 5010059 10 kchms 3% 1/8 W
1R14 5370058 .5 kohms 20% LIN. 1R6I 5010059 10 kohms 3% 1/8 W
1R15 5370058 5 kohms 20% LIN 1R62 5010083 278 kohmsS% 1/8 W
1R16 35020112 6KBohms 1T 1/8W 1R63  S010071 560 kohms 5% 1/8 W
1R17 5020059 10 kohms 1% i/8 W 1R64 5010039 10 kohms 5% HEW
1R1& 5010060 39 kohims 5% 1/8 W~ 1R65 5010117 330 kehms 5% 1/8 W
1R19 - 5010045 47 kohms 3% 1/8 W 1R66 ° 5010049 100 kenims 5% 1/8W
1R20 - 500091 82 kohms 5% 1/8 W - 1IR67 5010059 10 kohms 5% 1/8 W
1R21 5010000 27G ohms5% 1/8 W 1R6E - 5010072 180 kohms5% 1/8 W
1R23 5010068 820 ohms 5% 1/BEW 1RG0 5010072 IB0 kohms 3% 1/8 W
1R24 5010049 100 kohms 3% 1/8 W 1R70 5010072 IRO%ohms 3% 1/8 W
1R25 5010120 220 kobms 5% 1/8 W. 1R71 5010072 180 kohms 5% §/8 W
1R26 5010034 1| Mohms 5% 1/f8 W 1R72 5010072 180 kohms 5% /8 W
1R27 © 5010053 15 kohms 5% 1/8 W 1R73 5010872 180 kohms5% 1/8 W
IR2Z8 3010053 IS5 kohms 5% 1/8 W 1R74 5010072 180 kohms 5% 1/8 W
1R29 5010053 15 kohms 5% 1/8 W 1R75 5010072 180 kohms ST 1/B W
1IR30 3010045 47 kohms 5% 1/8 W . IRT6 5010072 180 kohms 5% 1/8 W
1R31 3010154 8K2 ohms 5% 1/8W IR77 5010072 180 kohms 5% 1/8W
1K32 5010049 100 kohms5% 1/8 W IR7TE 5010072 180 kohms 5% 1/8W
iR33 5010072 180 kohms 3% 1/8W 1R79  SONCO072 180kohms 5% LB W
IR34 5010054 IMohms 5% 1/8W 1RBO 5010079 22 %ehms 5% HEW
iR35 - 5010076 3K3 chms 5% 1/3 W 1RB1 5010091 82 kohms 5% 1/8 W
IR36 . 5002018 270 ohms 1R82 5010054 1 Mohm 5% 1/8W
IR37 5010071 560 kohms 5% 1/8 W 1R83 5010120 220 kohms 5% 1/8 W
1R38 5010066 1K8 ohms 5% /8 W IR84 35010135 1B kohms 5% 1/AW
1R3% 50100649 100 kohms 5% 1/8 W 1R85 5010048 4K7 ohms 5% 1/8 W
IR40 S00E085 22 Mohms 10% 1/2W 1R86 5010048 4K7 chms S% 1/8W
1R41° 5010065 100 ohms 5% 1/8 W IR§7 5002024 1 kohm 10% 1W
1R42 - 5010049 -100 kakms 5% 1/8 W 1R&B - 5370068 25 kohms 20% 0,1 W
iR43 5010054 I Mohms 5% 1/8W - LIM
1R44 5010117 330 kohms 5% 1/ W 1R89 5010092 220 obms 5% 1/8 W
IR45 5010054 | Mohms 5% 1/8 W IR90 5010049 100 kohmsS% 1/8 W
IR46 5010117 330 kohms 5% 1/8 W ER91 5010049 100 kohms5% 1/8 W
I1R47 SBI006S 100 ohms 5% 1/8 W 1R92 5010135 18 kohms 5% 1j8 W
1R48 5010049 100 kohms 5% 1/8 W 1R23 ° 5010042 12 kohms5% 1/8 W
1R4% 5010040 1 kohms 5% /8 W 1R94 5010059 10 kohms 5% 1/8 W
1C1 4200369 0,1uF 35 VTANT 1C19 4200108 4u?F 25V
1C2 4200342 10xF 63V 1020 4201057 1xF 35 V TANT
1C3 413014F 20aF 5% 100V 1C21 4200108 4u7F 25 V TANT
1C4 4010060 22 nF =20 +H100% 40V 1022 4200108 4p7F 35 V TANT
1IC5 . 4208327 4u7F 63V 1C23 4200171 100)eF 3V TANT
“1Ce 4010080 22 oF —20 +100% 40V 1024 4010060.22 aF 2 H100% 40 V
1C7 4130078 47 nF 20% 250V 1C25 4811025 3n3 10% 100V
18 4201038 0,47uF 35 V TANT 1027 40116028 3a3 10% (00 V
IC% . 4130103 100 oF 20% 250V 1C28 4130082 220 aF 20% 250V
1C10 4130106 330 aF 20% 100 V 1C29 4011025 3n3F i 100 V
111 4200016 20aF 25 V- 1C30 4130082 220 nF 20% 250V
1C12 4201069 2u2F 35V TANT 1C3T 4011025 3a3F IN% 10DV
1Ci3 4130103 100 nF 20% 250 V 1C32 4201069 2u2T 35 VTANT
IC14 4130103 100aF 20% 250V 1C33 4201057 In¥ 35 VTANT
1C15 4130082 220 nF 20% 250V 1034 4130103 100 nF 20% 230V
1C16 4200169 0,1pF 35 V TANT 035 4011025 3alF 1% 100V
1C17 4011625 3n3F 106G 100V 1C36 - 4200108 4uF 35 V TANT
1C18 4201037 1uF 35V
1RL1 7600007
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8005013 PC3

8005017 PC 4

8005014/8005022 PC8

Bang&Olufsen

3R] 5010059 10 kohms5% 1/BW
4R1 5010059 10 kohms 3% 18 W 4R2 5010059 10 kohms 3% 1/8 W-
4C1 4010041 LoF -20+100% 40V .~ 4C2 4010041 I aF —20 +100% 40V
SR1 5010049 100 kahms 5% L{8 W BRIZ 5010049 100 kohms 5% 1AW
BR2 5370049 1 Mohm 20% 0.0 W BR13 5010075 33 kohms 5% 1/8 W
LIN 8R14 5010079 22 kohms 5% 1/8 W
8R3 5010040 1kohm 5% 1j8W 8RI5 SOI0117 330 kohms 5% 1/8 W
BR4 5050049 100 kohms 5% 1/BW 8R16 5010049 100 kohms 5% IJEW
8RS 5010679 22 kohms 5% 1/8W © 8R17 5010049 100 kohms 5% 1/8 W
8R6 5010054 1 Mohms 5% 1/8W - BR18 5010048 4X7ohms 5% 118 W
8R7 5010045 47 kohms 5% /8 W 8R19 5010059 10 kohms 5% 1/8 W
8RS 5010054 I Mohms 5% 1/ W BR2Z0 5010049 100 kohms 5% 1/8 W
BR9  SBIDDE3 270 kohms 5% 1/8 W 8R21 5010D4% 10D kohms 5% i/8W
BRID 5010049 10D kohms 5% 1j8 W BR22 5010049 100 kohms 5% 1/8 W
8R11 5010060 39 kohms 5% 1/ W
8CI 4200098 100u4F 16V 8C9 4130150 109nF 26% 100V
8C2 4130078 47 nF 20% 250V 8CI0 4010060 22 nF —20 +100%
BC3 4130078 47 nF 20% 250V 40V
8C4 4011025 In3F 10% 100 V 8C1l 4200100 22uF 40V
B80S 4011025 3a0F 10% 100V BC12  4AD11D25 3n3F 10% 100V
BC6 4200169 0,1xF 35 ¥ TANT
8C7 4130114 470nF 10% 100V
BCE8  4D10060 22 nF - 20 +H100% 8C13 4200169 0,1uF 35 TANT
40V 8CI4 4201069 252 35V TANT .
8RL1 7600007
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MECHANICAL PARTS LIST
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i 3164184 Dust cover complete 12 3458114 Topplate
2560039 Decorative list 3946018 Plastic foil
2 2726084 Turntable 13 31564142 Cover
3 2732018 Duiving belt - 3917022 Feam (frans;
42726089 Turntable 14 2013088 Screw 29 x 3
5 3458154 Topnpiate ' 15 2816085 Spring
Plastic foil (transport) 16 30314023 Guiding plate
6 3912037 Felt washer 17 2380093 Nut,nylon
7 2013002 Screw 2.9 x 6.5 BIN 7982 18 2015903 Screw 3.5 x9.52
8 2803007 Guide washer 15 2816083 Spring
% 3412051 Cabinet, teak 20 2994012 Nut
3412053 Cabinet, rasewood - 21 3452268 Back piece
3412054 Cabinet, cak 22 2810066 Spring
3412055 Cabinet, white . 23 2013206 Screw 2.9 x 16 DIN.
10 8005014 PC unit 4002 24 7530008 Solder tag
80065022 PL unit 4004 25 3152135 Lead holder
11 3152159 Hoalder 25 2042216 Screw 4 x 16 DIN &4
—

e
34 30:0007 Stop 37 2830014 Bearing ncedie
35 3164190 Lid . 38 3030023 Hinge, left
2560039 Decorative list 3030022 Hinge, right -
36 2038055 Screw AM 3 x 6 DIN 963, 39 3015030 Guiding picce
black © 40 3452145 Back piece

41 2819062 Spring
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50 3458121 Tep plate 61 3199047 End piece
S1 3199046 Dhal 62 3186621 Stiker
52 3164179 Cavee N 63 5300091 Patentiameter
53 5306009Q Patentiameter 44 8230051 Lamp 14V 40 mA
$4 IL3L0E3 Mowatg (o1 poienbomoie £S5 &1a0376 DT board
55 7220057 Hnuang b pol, withew) &6 3300049 Seaeen
: pins 67 2819095 Spimg
7500076 Centact pin 68 3152129 Holder
56 2395034 Spre 69 2073701 Threaded DINM3I x 4
37 8055020 Chassis 4002 . DIN 438
8055622 Chassis 4004 74 3153068 Halder
58 722006352 Hausiag 19 pol. without 11 7500067 Cuntact pia
puis 11 BOOSQ18 OC beied 40402
$9 7220056 Housing § pol. withrvul BOD502% DT board 4004
~ pins 73 7506075 Conlact apring
( 7500076 Hpuung T4 7500050 Contect bridge
o 3358116 Heot sink 75 1818111 Lockwng spring

66
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78 6275351 Movable wite bundle 114 3131118 Housing for fuse

79 7220036 Housing 11 peol. 115 6600000 Fuse 250 mA-T 250V

80 7220056 Housing9 pol 116 7400062 Mains voltage switch

. 7506076 Housing 117 3131030 Housing for mains voltage

B1 2905045 Bearing switch -

82 2830049 Shaft : 118 2013202 Screw 2.9 x 9.5 DIN 7981

gi ggggggg gut 5% 10 DIN 84 119 8013187 Transformer

Crew 2 X 120 2641062 Clamp, upper part

85 2015903 Screw 3.5x9.52 2641061 c1am::,h§§m: part

86 3014021 Guide 121 2905056 Bearing for spindle

87 2624038 Washer - 122 2905055 Bearing for spindle

88 2641076 Clamp . . 123 2722014 Belt washer .

8% 2381008 Wing nut . 2072920 Threaded pin M2x%6

50 2993024 Threaded pan DIN 551

91 2624027 Spring washer - 7380068 Square nut M2

92 2390020 Spire, nylon 124 2732032 Servo belt »

$3 2013202 Screw 29 x 2.5 DINT981 )¢ 2330108 Special nut

94 2510030 Clamp 126 2816081 Leaf spring

95 4200335 Ei. capacitor. . - 127 2038208 Sciew 3x 5 DIN 84
1500076 Housing 128 2038208 Screw 3x 5 DIN 84

96 2036201 Screw 2.6 x 3 DIN 84 125 2530253 Brackel.

97 2013202 Serew 9.5 x 2.9 DIN 7981 130 3955022 Stcop

98 2365114 Bushing 131 2038235 Scrow AM 3 x 25 DIN 84

93 2938132 Rubber bushing 132 3131084 Housing for motor

160 3151156 Holder for motar 133 8400080 Mator

i01 8400078 Motor . 3333080 Damping for motor (foam)
2722019 Belt washer 3913042 Felt washer .

102 7220037 Hous?ng3 pol. 134 3131084 Housing for motor
7500076 Housing 135 2038216 Screw AM 3 x 10 DIN 84

103 29328099 Rubber bushing 136 2644003 Clamp

104 2381607 Wiﬂg nut 137 2830045 Shait

105 2938118 Bearing 138 3114105 Chassis

106 2013012 Sceew 2.9 x 13 DiN 7982 139 2072705 Threaded pin M3 x 4

107 2013202 Screw 29 x 9.5 PIN 7981 110 2038077 Rubber bushing

108 2514032 Clamp 141 3103067 Foot -

109 2013002 Screw 2.9 x 6.5 DIN 7982

110 3613017 Guide rail )

111 2038247 Screw 3 x 6 DIN B4

112 3164169 Cover

113 6600000 Fuse 250 mA-TF 250V
3180607 Label for fuse
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911

14
175
176
177
178
179

180
181
182
183
184

185

187

2038952
2038206
2038247
2072918
3151086
2038247
2625802
7530008
3152076
2032208
3391407
2034236
3152145
3947421
2645025
3937808
1390004
3152179

2810083
8760002
2853025
8230055
3375026
2853045
2810087
6810006
2850047
3038948
2852035
2034236
2850077
2338216

2641075
2072911
8954410
3624008
3302230°
238948
2624021
2038208
7530023
2389031
1038208
3152074
2993028
3199049
3151139
2816116
2034220

Screw 3 x 4 DIN 963

Screw 3 x 4 DIN B4

Sciew AM 3 x 6 mm DINE4
Threaded pin M3 x 15 mm
Holder

Screw AM 3 x 6 mm DIN84
Tooth-lock washer

Selder tag

Holder

Screw AM 3 x5 mn: DINS4
Tiansit protection

Screw AM 2x 3 mm DIN84 -

Holder for cover

Tape

Plate

Siave arm

Cirelip UG 3 x 0.6
Halder for pickup arm
complete

Spiing

Foto cell

Arm

Lamp 6V

Optics

Arm

Spring

Magaet eajt’

Press bar

Serew

Change lever

Screw AM 2 x 3 mm DINS4
Pickup arm

Serew AM 3 x 10 mm
DN 84

Clamp

Adjustment screw -
Pickup MMC 4000
Service-kit for pickup
Cap for pickup

Screw

Washer

Screw AM 3 x5 DIN 84
Solder 1ag

Bearing nut

Screw AM 3 x 5 DIN 84
Haolder

Spindle

Disd

Holder for dial’

Spriag

Screw AM 2 x 12 DIN 84

218
219
220

220
222
223
224
225
226
227
228
229
230
231
232
233
234

235
236

237
238

239
240
241
242
243
244
245
246
247

248

249

250°

251
252
253
254
255
256
257
258
259
260

2034211
2819061
2851083
2812063
2034219
2812041
2390004
2894029
2802023
2038233
2072701
2034231
2854023
2390001
3342030

3152162

2390046
2070400
3150032
2900003
2622168
2812036
2390047
2548109
2700008
2834041
2831025
2365085
2390046
2038206
3131123
2038222
2530350
3164196
2854059
2013203

3131052
5210004
3151085
2038944
2794025
2622041
2038208
2798003

2624028
2390046
2510086
6140417
2038206

Screw AM 2 x 6 DIN 84
Spiing

Lifting arm complete
Spring

Serew AM 2 x 10 DIN 84
Spring -

Cigelip. -

Armaturg

Washer

Screw AM 3 x 20 DIN 84
Threaded pin M3 x 4 mm
Screw AM 2 x 4 DIN 84
Al

Circlip -

Counterweight

Balder for counterweight
Circlip

Threaded pin M2 x 3 mm
Bearing holder

‘Ball bearing

Washer, brass

Spring

Circlip

Bracket

Adjustment bushing
Shaft coliected

Shaft

Valve

Circlip

Screw AM 3 x 4 DIN 84
Damper cylinder

Screw AM 3 x 14 DIN 84
Bracket

Hoising with lamp
Diaghragmarm

Screw 2 .84 x 12.7 ART
4261

Housing for folo resistor
Foto resistor

Holder

Screw

Roller

Washer

Screw AM 1 x 5 DIN 84
Exentrik

Chassis, slide

Thiust washer

Circlip

Bracket”

PC-hoard -

Serew AM 3 x 4 DIN B4

‘3114063
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PARTS LIST FGR PC-BOARD 8005014/
8005022 IMEC.)

WL

1 2938093 Bushing, suppoil tube 1 7210026 Socket 6 pol.
3 7210091 Socket 9 pal. 4 1938092 Bushing for support tubs
“  PARTY LIST FOR PC BOARD 8005016/ | 3 1 N < 5 '
4095027 (MEC ) \ )

¢

- i
|
'
]
L

T
T
Y

_ D/ ) 123DID5 Secher b po).

5 23ALIP3 Valve [o) tranpiior
2 1210065 Sockel B pol 6 7216104 Sotket 4 po)
3 2210106 Secket 11 pol. 7 1210103 Secket 3 pol
4 3358109 Aeat sink for transistor 8 7210103 Socket 3 pol.
_ 2622348 Wlica shect for transistor 9 7210697 Socket 10 pol.
1172074 (asdating bushing for 10 2013207Screw for transistar - -
transistor

ATS LIST FOR PG aOART 4005017
TEC )

- {
’3“{ 3 TLI005% WovnnE Y pid 3 74DDIES Miciotwith
7500076 Comac) pin 6 2BI1AYID Leal tpring
2 3131099 Houiing 7 3454170 Boviom piece
— 3 E300229 Light diade » 3947518 Tape
4 7400115 Micorswiich ‘ 8 8340084 Transistor

9 31103077 Fod
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PARTS NOT SHOWN

Corrections to paris list in service
mantal for Beogram 4002, type 5513

913

6270193 PU lead mounted

6270199 PU [ead with socket/remote
conirol

7220163 Plug 7 pol,

6100012 Mains fead

6270194 Chassis cable

6273771 Lead set

3535060 Instruction diagram
3391384 Ouiter carton
3351385 Top/beltom ingerl
33597157 Lid insest
3397158 Packing, left
3397159 Packing, right

40 Cbsolete

57 8055020 Chassis, Komplet 4002
87 2624038 Spring washer
104 2624038 Springwasher
140 Obgolete

141 Gbsolete

142 Qbsolete

143 QObsolete

144 Qbsolete

147 Dbsolete

148 Cbsolete

150 Dbsolote

2530350 Bracket for housing 244
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ELECTRICAL DESCRIPTION. . Some functions in the Beogram 4004 can be performed by means of the Beo-
master 2400 remote control unit..
The table below shows which functions are activated when the remote control -

unit is operated.

Remote controt

First time PHONO is depressed Record player starts, slide travels in and pick-up armlowess if there is a record on’
) the tumntable.

Second time PHONO is depressed Pick-aup arm rises (pause begins).

Third time PHONO is depressed Pick-up arm lowers (panse ends).

Change to another program during Pfck-up arm rises and slide retums,
playing of record

Change to another program during . Slide does not return, and pick-up.arm lowers if PHONO button is again ope-
pause {pick-up arm in lifted position) rated. .

Depressing STAND BY on both remote Stide will return regardless of funetion being performed by record player.
control unit and radio set

The electrical circuits which process the remote control information in the Beo-.
gram 4004 consist, in principie, of three blocks: a start function, a risef/lower
function, and a stop funetion. The circuits receive two bits of information from
the Beomaster 2400 through two extra ping in the DIN-connector.

£08
P 0id _L Ei@ 95\3'

LHLE(

s:a'l’ naﬁl‘ ’
Do - AOE aaE

When the PHONO buiton is operated, pin 2 of P9 receives 13 volts and pin 4
of P9 receives approx. 6.5 volts. The emitter of 8TRS receives 13 volts and the
cathode of 8D6 receives 6.5 volts, 8TRS is forward biased,

The collector of BTRS goes high and 8TR6 is forward biased throug 8R17,
8D7 and 8C11, 8TR7 is forward biased through 8R19, 8TR6 and 8C11 until
8C11 is fully charged. The collector of 8TR7 goes high, and this high level is
fed 16 the START wire in the power supply section. The power supply tums
on, stide transport starts, and the emitter of 8TR6 receives 21 volts througt
8R186, thereby locking the circuit until the stide has returned and the 30 con--
" tact has been operated. When the PHONO button is released, the voltage at the
cathode of 8D6 leaps back to 13,5 volts whilst the 13-volt potential at the |
emitter of 8TRS is maintained, ’
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When the PHONO hutton is again operated, the voltage at the cathode of 306
again leaps to approx. 6.5 volts. 8TRS is forward hjased, the collector goes .
high, 81C2 is forward biased and the collector of BIC2 is short-cirenifed to
chatsit polential. There is a conpection from the eollectorof 81C2 to the rise/
Jowes switch n the Beogram 4004 so that the pick-up arm rises and theseafles
lawets when thie PHONG Qatign 15 2gaan depeeised. The acodz of 8% & connec-
ted to the START section of the electronic switeh and therefore is high during
inward tiide transpart. Thiz cayses D9 to be forward biased. TRE will then
likewise be forward biased, and the base of 8IC2 i5 short-circuited to chassis:
potentia), Manual pick-up arm tiseflowesing therefore cannot be performed
during inward shide transpon. The anode of 8D10 is similarly connected 1o the
STOP wciion of the elecironig switch so that manna] nseflowering cannol be
periormed Quring et ward Nide LoRiPLT] ENHEY.

UL

e 1y

PG
L5
P10

Wide 2 cccaed i1 beteg played, TR i darward doaged, Yhe tolecins i low and
8TR ] reverse biased. Because of the voltage dividec 8R4 - 8RS, 3CT is charged
o appeox. 6 volts. When a change to anather pragram is made on the remate
control unit, the }3-volt poteatial at pin 4 of PS disyppears, 8C3 will discharge
through 8R5 and BR7, causing 8TR1 to be reverse biased.

The eoliector of BTR1 goes high and ETR3 is forwsid biased. The collector of
ETR3 35 connected 10 the STOP contact through pin 8 of P10, and with a low
teved at 1the colecsps 0§ BTR3 the pick-up am will nise and stide setwin. The bese
af ATR? 15 cannected ta the rye/lawer sectran af the electronic switch through
pin 9 of P10 so that when the pick-up arm iz in its lified position, 8TR1 i3 far-
ward biased, and the base of 8TR3 is short-circuited 1o chassis potential. Mence,
8TR3 cannot be forward biased when the pickup arm is in its lifted position, and

- the slide therefore will not retum if & chinge is made to another function on the.

rempie control unil,

In normal pperation, + 13 volis Irem the Beomatie 2400 is applied 1o 1he ca-
thade of 4113 (in the PHANQ made tlirough 106 and in atfier progeam mades
thraugh 1D60). 8TR4 is reverse biased wilh apprax. 5 volts at the emittec and
8C2 13 fully charged. When the STAND BY buttan on the remote contral unit
or the radio set is operated, the + 13-vol{ potential from the radio set goes to

0 volts, and 8TRY jsforward hiased. The emitter of 8TR4 poes low, and 8C7
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will discharge such that a negative voltage appears at the cathode of 8D4. 8D4
and 83D3 receive forward hias, and the STOP section of the electronic switch is

“activated, the pick-up arm rises; and the slide retums.

-+ ———
105 PINE
PHOND’ .
L
2405 PNy > o g
g9
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