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INTRODUCTION

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

In the diagrams the components are provided with an individual position
number and a co-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 service manual. The disgram
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 to epen 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 ouly be made in case
of essential changes.
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TECHNICAL DATA

BEQGRAM 4002

Type Nea. 5513
Sound systam Stereo, matrix -
Bulput 2x06mY.
Speeds 33- 45 rpm.
Taaearm TFangential
Autamatic record-gize Yes
Automatic pickup movement  Yes
Automalic speed saleciion - Yes
Wow and Hutler, DIN < X 805%
Wow and f!u%ier.WRMS < 4 0.025%
Rumhle DIN unwelghted > 4548
Rumble DiN weighted = §5df
Spaed deviation < 0.02%

. Speed contral range > 6%
Diat for spesd 2 pointers
Stylus grassure range {1-1.8 gram
Tangential tracking < §04°
LiH system Electronic

Aniiskaling

Parallel tracking. error angle

compensaled
Malos Serve coniiglled DG
Trive systam Beil
Turntahle . Acm 1.3k5
Cusl cover Hinged and deiachable
Power suppiy 117 volts
Fragquency G- B0 Hz
Power consumplion 20 watis
Dimensions W xHx D 493x10x3Bcm
Weight 11 ka
Pickup MrC BO00
Styius Pramanik diamond
Radius of curvalure {CD-4 quadro|
Frequency fange 20-15,000Hz £ 1.608
20 - 45,000 Hz [CO-4}
Channel separation 1000 Hz > 25dB
400 - 30,000 Hz > 20d8
Channel diflerence < 1.5dB
Inlermodulation = 1%
Ratommended siyius pressure 1 gram
Compliance 30 x 10-6cmidyn
Eflect:ve {ip mass 0.22 mg

Output my /cmisec.

.6 mV {47 kohms -

Subject lo change wihoul nstice

DISASSEMELY
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ELECTRICAL DESCRIPTION

Record wiping

Since the circuitry of the Beogram: 4002 - 6000 type SSl_x is basically
ideritical with that of the type 550x, the elecirical description will give chief
attention to those circuiis which are fundamentally different.

With 33 activated in the STAND BY mode, the turntable will rotale but the
slide will not travel in, making record wiping possible.
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In the STAND BY mode, 1TRI is kept forward biased through LR9, IR7
and 1R6. 1133 is activated, the junction of IR9 and 1R7 is connected to
chassis potential. I'TR1 is reverse biased, the collector goes high; this level is
transmitted through {D8 to the base of series transistor LIC1 as forward
bias, with the result that vollage is available from the power supply section.
‘The high leve! is likewise iransmitied to the electronic switch through 1010,
thus blocking the functions of the electronic switch and preventing slide
transport.

The turntable will rotate anly as long as 33 is activated.

Tacho control
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The turntabie is driven bj a tacho-controtfed DC motor. A generator in the
motor furnishies an AC voltage whose frequency is dependent on the motor
speed.

This AC voliage is fed 1o the network 1C5 - 1R24 n pin 1 of 11C3. The AC
voltage is converted to a square, which is passed on 1o a Schmill frigger.
The frequency of the square, dependent on the motor speed, controls one of
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the output levels of the Schmitt trigger; the other output level is controlled
from a variable time constant network consisting of 1C3 - 1R4 - 1R16- 2R1
for45r.p.m. and 1C3- 1R15-1R17-2R2 for 33 r.p.m.,

Motor
oto Varigble

' .

requEncy \[ 1/l|me constant
h i
'

[

»
4 ) Qut schrnild Lrgger
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In schruit trngger

The output signal of the Schmitt trigger (pin 6) is integrated across 1R19 -
1C8 and fed to pin 5 which is a differential amplifier. 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 1o a power amplifier. The power amplifier
is connected as a variable resistor to chassis potential. 1C10- 1C9- 1R20
pravides negative feedback tor the power amplifier (see sketch), preventing
“overregulation®.

1D14 - 11349 - 1R21 provide a guaraniee that the voltage across the motor
can only reach a cerlain value (see sketch). :

?Amplih:uﬁcn

1048 = = m = —— ~ -

Narmt speed

Speed
>

When starting up from motor stand-still, the power amplifier will receive
heavy drive to obtain very rapid speed increase. Approx. 8.5V is present at
the anode of 1D14 so if the voltage at pin 4 goes below 4,6V, then 1D49, a
3.3V Zener diode, will be forward biased, thus preventing the voltage across
the motor from exceeding approx. 4.4V so ihat the speed increase when
starting up will not be 50 heavy that the motor reaches wice its wanted
speed, since the motor regulating circoit Is capable of taking hold at twice
that speed.

The motor regulating circuit is powered with 9V via the series transistor.
1TR2, controlled by 15313, 1D13 is a 9V Zener diode.
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Auviomatic
speed-change swiich, 33- 45

Malar controd

We will assume as our starting point thata 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 ITR6 will be low. ‘This low level is transmitted to the base of
1TRS8 as reverse bias.

The collector of ITRB and hence the base of 11C2 will float, as a result of
which 11C2 will be reverse biased and 1RL1 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,
4IC1 and hence ITR17 are reverse biased, the collector of 1TR17 goes high,
which high level will attempt to charge 1C21 of the time constant network
1R46-- 1C21, but since the 30 em position marker is very narrow, 1C21
cannot obtain a full charge before 41C1, and consequently 1TR17 are
forward biased. Since a 17 em record is on the turntable, the conditions for
lowering the pickup arm are nof yet present, and the siide will continue to
travel in. The slide reaches the position marker for 25 cm lower - 17 cm
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 em speed change is
broader than the mark for 30 em lower.

The high level at ITR17 can now have time to charge 1C21, 11C2 is forward
biased, 1RL! operates, and the speed changes to 45 r.p.m..

‘When the slide reaches the mark for 17 cm lower, and we have a 17 e¢m
record on the turntable, the conditions for owering the pickup arm are
present. . :

The collector of I 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 1TRE is connected via 1D32 to the "Motor control IN”
section of the electronic switch so that aulomatic speed change to 45 r.p,m.
can occur only while the slide is travelling in (high at the collector of
1TR12). A low level at the collector of 1TR12 places the cathode of 1 D32 on
chassis poleniial. and 1C21 cannot be charged.

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

1D12 prevents 11C2 from being forward biased through 1R9.

1DH protects against induciion peaks.

‘When the requirements for lowering the pickup have been met, the collector
o 1TRA is high; this high tevel is transmitted via 1D22 to the LOWER
section of the electronie switch as a fixed level at the cathode of 1235, When
the slide switch passes the position giver mark, the collector of ITR17 as
mentioned before goes high; this high level is transmiited to the base of
1TR7 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 activaie its LOWER

section. To ensure that 1C20 will not pick up a charge from the speed-change
switch thraugh 1021 and 1TR7, 1D50 shorts the base of 1TR17 to chassis

potential when the collector of ITR6 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
portien of the turntable (with no record on the turntable).

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

=+ 0¥

If the base of 1TR9 goes high, I TRY is forward biased; the collector goes
low, and 11C4 is likewise forward biased and magnet coil ORL1 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, I'TR10 is forward
biased. The collector current in 1 TR0 will impose a load on the drive to
ITR9, 1TRS draws Jess current; this limits the current in 11C4, and henee
the magnet coil, from 4 amps at the moment the magnet coil operates to
approx. 150 mA. When 1C23 has accumulated a charge, IR53 and IR55 are
connected to operate as base bias divider for 1TR10 in such a way that the
higher the collector voltage at 11C4, the higher the forward bias of I'TR10,
1TR10 draws more current, the base of 1TRS is more heavily loaded, and
the collector current in 11C4 is limited as mentioned abeve. ITR10
accordingly provides negative feedback.
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DEMODULATOR
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Power supply

The CI)-4 demodulator has a stabilised power supply of its own which uses
the power supply of the conirol circuits as reference.

Carrier defector

The power supply series transisior, TR102, is forward biased by TR101 and
TR1G0, whose base receives 20 V of bias. The emitter voltage of TR102 is
stabilised by TRI103 and D1{1.

30KHz
niveau
input

I 9

RH

§XHz

>
At P
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The carrier detector serves the purpose of limiting the lock-in range of tie
PLL if 30 kHz carrier drops out. Limiting follows the curve shown, the slope
of the curve (feve! range) being adjusted with R43. R11 is used for selecting
the 30 kHz level at which reguiation starts.

FPIR S

12V

0K H=z

The matrix serves the purpose of mixing the sum ang difference signals in
such a manner that the front and rear channels appear separately.

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

the rear signal.

eV

*
P
»

/77 R

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

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

quently obtain at the collector of TR a signal that is in phase opposition lo
the signal at the base of TRY and, at the collector of TRS, a signal that isin
phase with the signal at the base of TRY. The signals are mixed across
resisiors R81, R83, R82 and R84, resulting in the appearance of the Fand R
signals-at C52 and C53, respectively.




Bang & Olufsen - 2-7

Sitant
The silent circuil is to ensure that the outputs of the Beogram 6000 are silent
when the pickup armt is not lowered.

_ S8kysing PO,

Front I—-. C_SA,-} Ll
R t @b i
g gz M2

iRis *

Aear J————

» oY

Electronic g D100 mog | ¥e07

£a-4 swich

/74

’ nins — IR}~
o ERLTJ Riz) 1
15 ‘WM —§ Yrrme

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 lawered. When the bias at the base of TR108 reaches

approx. +1.2 ¥V, TR108 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 emilter of TRIO7 will be irans-

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

and rear channels will then be open.

If the pickup arm is raised, the voltage at pin 1 of P8 drops to 0V. TR108

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

The emitter of TRI07 gaes high; this high [evel is transmitted to the base of

TRIS and, via DIOR, to the bases of TR16 and TRS, TR1S, TR16 and TRS

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

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

potential. : :

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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TRI04 and TR10S are an eléctronic 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.

[

-
th-4 OFF

When a stereo record is played, 12V is present at the'anode of D2. TR104 is
forward biased, the collectar goes low, and TR105 is reverse biased. The
collector of TR105 goes high, and the CD-4 indicator 11100 is off. The high
level at the eollector of TR105 provides forward bias for TR106.

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

When a CD-4 record is played, the carrier detector receives a 30 kHz signal;
this is clamped to +12¥ through 121 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 DC level, and vice versa. This DC level is applied to
the base of TR104 as reverse bias, the collector goes high, and TR1051s
forward biased, the collector of TR105 goes low and IL10D turns on.
Simultaneously therewith, TR106 is reverse biased, the emitter of TR106
goes low, TR16 and TRS are reverse biased, thereby opening up the signal
path in the rear channels.

17104 keeps the emitter levels of TR104 and TR105 stable, enabling the
switch to trip even if the filament of 1L100 is open.

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

1103 ensures rapid discharge of C103 when the voliage at the anode of D2
increases to 12V.

TRIG
TRS
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MECHANICAL ADJUSTMENT

Helght adiustment of turniable A 734N | I o
. ' C

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

Tighten nut A

Yertical adjustment of turntabla

bearing B :
N
| N/ T

Turn the transit screws to lock the floating chassis.

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

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

Height and side adjustment of chassis

Loosen the transii screws so that the chassis floats.

By 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.

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

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

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

Adiustment of magnet coil system

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

Horizontal placement (fixing)

Tlace the pickup arm in the bearing bracket so that the middle line C of the
pickup arm is located in the cenire line of the shaft B-with an accouracy of
=+ 0.2 mm. 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. 2 2.2 mm drill) placed as shown in the sketch.
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Siatic balance

Adjustment of picknp arm length and
parallelism

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

Adjust screw A for balance in the system.

/

Adjust stylus force to I gr. :

Take off driving belt for turntable.

Run pickup arm fowards the centre.

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

Lower pickup on to tool. .

Slide tool back and farth so that the stylus falls inio 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.

T1 the stylus falls otside the groove C, adjust this deviation to one-half, using
serews B. :

Run the pickup arm all the way out to 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 parallel with pins A in tool
3624009,

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

Turhing
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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.

|
B - )-T,'JL—-N

Lobsen screws A,

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

Tighten screws A,

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

_L_L_lﬁa

N

3

o

i
1
|
|

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 level with the Beogram placedon a
horizontal support.
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Lower adjustment

Loosen the screw A,

Adjust the screw 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 cylinder i

s

[

&

:
@

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

Adjustment of diaphragm

1 Tl
@ |}i:}
g @ 9] [9

The diaphragm is adjusted by loosening the screw A and tumning it en the

pivet.
Adjust 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

cut 5, with the turntable belt taken off.

1 Run arm in above record.
2 Lower pickup.
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Adjusiment of spindie

Lubrication chan

Bang & Olutsen

3 Rotate the {urntable manually, checking that the servo regulates the first
time after 2 = 1 revolution and thereafter at each revolution.

4 1f the servo does not regulate within 1-3 revolutions, loosen the serew 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.

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

and honzontal planes.

The horizental plane is adjusted by loosening the screws I and turning the
bearing hoider B.

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

F.

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

Point of lubrication Lubricant Remarks

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

Spindle pos. No. 213 3984216, Rocol
MTS 1000. Dilute to
oily consistency with

3984231,
ESSONUTO
H44/HP32

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

Spindle bearing pos. 3584218, Molykote

No. 122 DX paste {white)

Shifter arm pos. No. 19§ 3984211, Castrol Apply to sliding
Everyman 0il surfaces

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

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

Everyman 0il rotation
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ELECTRICAL ADJUSTMENTS

Speed

Siow sfida transport

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

\ " ANG e
& "o [F 2. 50T

o - T
NEREERE

Set 33 and 45 rpm scales to 0.

Adjust 33 rpm with petentiometer 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 inherent uncertainty of approx.
2% since the mains frequency deviates by approx.
11 Hzat 30 Hz,

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

Production adjustment is based on division to 50 Hz from a ¢rystal at 1MHz
£ 1 Hz, which gives an accuracy of approx. 0.005%.

S v —
e ® 4

N
Sy aneny

Connect VTVM to servo motor terminals. Depress ' " button and adjust,
with R156, voltape across motorto 3 V.

Reverse measuring leads to VTVM (across servo mofor) and depress ",
Adjust voltage across moior with IRS7to 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 volimeler to collector on 41C1.

Adjust 1RBB tilvoltage on the collector 41C) is 3V.
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ADJUSTMENT OF CD-4 DEMODULATOR

instrumsnis

COD-4 generator calibration

vco

CD-4 generator MSG 213, Meguro

AF VTVM RV 9, B&D

Oscilloscope OS5 1000, Advance
D 65, Telequipment

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

FRED CalL [— ————)
0 o O .9 O 5 iO
o O
O = ~M
O o (s

Depress MOD. SELECTOR " OFF".

Depress FREQ. CAL, 30 kHz.

Set FREQUENCY dial to 30 kHz.

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

Seleci the ane giving the lowest meter reading.

In order to get & mare accurate range of variation the generator output
should be loaded as shown in the sketch.

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

NOTE: Measuring instruments, generator and demodulator should have
power applied 1o them Jor not less 15 minules before attempting adjustment.

O
O-
O~

W jem

C O

Q0 O Ohguszem

. Depress MOD. SELECTGR "OFF"".

. Depress "MOD™.

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

. Connect oscilfoscope to pins 4-5 of 61C2 (61C202).

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

. Read distance A on oscilloscope (one cycle).

. Open connection between CD-4 generator and P8, and adjust 6R23
{6R223) 50 that distance A (the frequency) is the same as at point 6.

~3 O b L) —
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ANRS

167 [
s (== 6
e—— 2
Rnz
RE51)
R 764
\ Ta A5
.. A
TRIM -
RVS. . .. GRE R265 ()
J—— Tpioi
ol L 208

W0 S L B b

. Short 6R112.
. Unsotder shorting strap at 6Tp1 {6Tp201)
. Connect tone generator fo 6Tpl (6TP201) at 6C22 (6C222).

Set tone generator to deliver 10 kHz 4.10 mV.

. Connect VTVM to collector of 6TRG (6TR206).-

vy

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 6TRE (6TRZ206),

ANRS Check

" Asinput and outpuf points again use 6Tp1 {6Tp201} and collector of 6TRE

10.

1.

Remove short from across 6R112. .

{6TR206).

Set tone generator to deliver 400 Hz 73.2 mV output should then be 93
mV2.5d48,

Set tone generator to deliver 10 kHz 23.1 mV; ouiput should then be 16
mV+25dB.

“

. Solder shorting strap at 6Tp1 (6Tp201).

It is important that the above sequence be observed.
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Carriar detecior

TRE

[TR 206}

150 ©

Q0 OOgsmisem

(= R S ] e

|

.
1i. :
. Adjusi 6R43 {6R243) so that sine-wave curve is only just undistorted.
13;

- from between pins 4-6 of P8,

{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.

MUOD. on back of CD-4 generator.

frequency swing on meter (0-15 kHz scale).

. Shortpins 4-6 of P8 together and connect CD-4 generator.
. Sei “OUT.LEVEL” to 0.58 mV as measured with AF VTVM at pins 4-5

of P8,
Connect oscilloscope to collector of 6TR6 (6TR206).
Lower pickup arm (press "START", thereafter "av™").

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

.Set totie generator outputand "MOD. LEVEL” for 6.5 kHz max.

Remove connections from CD-4 generator, and remove shorting strap




Fine Adjustment

Carrier Wave Detectar

Silent Circuil

Beogram 8000

Beogram 4002

Bang & Olufsen

2]

fire: i% §13) ey
(a2 -+
204 4 F

§ 1«
~ 6 WV_“"‘_"?M
¥1 ¥
009
05Ysem

OQ OQ?mS!cm
LT

Separation can be measured in more than one way.

1: Using an oscilloscope.
Connect ¥1 input from oscilloseope to demodulator output, pin 1{3)of .
Ps,

Connect Y2 input from oscilloscope te dempdulator output, pin2{4) of
Play test record, e.g. JVC 4DE-205, section 3, with the MMC 6000 io be
employed with the demodulator. Adjust 6R6 (6R206) for min. at Y2

input corresponding to min. in rear ehannels.
2: Using a 4-channel amplifier.
Switch off front channels.
Play test record JVC 4DE-205 with the MMC 6000 to be employed with

the déinodulator.
Adjust 6R6 (6R206) for min. sound it rear channels.

AWA

oo 9
00 O0osms |

TRE

¥R 205}

Connect oscilloscope 1o collecter 6TRG{6TR206).

Play test dise IVC 4DE - 205 section 2.

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

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

fae @

Adjust 6R122 so that pickup signal is allowed to pass from the pickup car-
tridge between 1/2 and 1 revolution of ihe record after the pickup has been

lowered {33 rpm}. ] )
Adjust 8R2 as described for 8R122 above.
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FAULT-FINDING

Stan without recard

l

Does slide trans-

———
port start

v
Does {urntable

ratata —
‘lr.

Does turntable

rotaté at 33r.p.m. ——————>

. ] ' )
Does slida trans-
ponl continue with - —

raised arm untit ES

v

Does turntable
switch to 45 r.p.m.

al "speed 45"

Does power supply ___ e
(11C1) deliver 21y

when START is
pressed

Does Gol1TR11 go
low when START jg ——————»

pressed

l

Poes Cof ITR12go
high when $START —————#

is prassed

l

isBof1TR24low

|

Rep. motor control

is Eof 1TTR28,5V
S —

Tacho circuil

defective (11C3) »

- 1s € of 1iC2 high

|

Regulating circuit

dgefective (11C3) —_—

foes slide i
transpori stop

|

Hep. BL (1TRS)
detector arm clrcuii

-

Is C of 1TR17 high

l

isBoftC2high

Rep. eisctronic

speed change
switch IGH

—_—

Rep. power sugply

Rep. praset circuit
1TR11}

Rep. electronic
switch

Rep. electronic
switch

Rep. voliage stahi-
lisation
{1TRE2-1D13)

Overvoltage
protection defective ————————» Molor defectiv

{1014 -1D49)

11G2 defectiva or
rep. automatic
spead change
switch (ITR7)

Overvoltage protec-
tion defective
(1D14-1D48)

Does slide
transport out start

|

Rep. run-off stop
{(1TR16}

Rep. photo circuit
{atC1) or 1TR17

1TRB defective
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Does slide return

when ES is —_—
activated : .

Does uni switch ™ ce——
off when 505
activatad

Start with 25/30 cm
record

!

Does plckup arm

lower at 25120 »
position

v

Does sarvo
requlate

Does arm rise, and

doeas out transpoit ————————®
start when pickup

pets into run-off

graava

Activale < or =
with pickup arm
lowered

1

Doss plckup arm >
rise :

Rep. electronic
switch

Rep. power supply
section

Rep. detector arm

—— .y GircuitfBLI(ITAG)H
1TR6

5 C of 1TRB high at
lawer pasitlon

Rep. tower control
——% equipimant

Dogs fow puise
occurat 1C28

Does Col 1TR14 go Rap. electranic
high - switch

Rep. magnet coil
cirguit

Rep. photo control

(0R1 -0IL2)

Rep. run-off s51op
{1TR18)

Does cathode of y Rep. diodes ar
102811D22 go high swilches

Rep. electronic
switch
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Does pickup arm -Adjust orrep.
travel slowly > 1R56/1R57
- 10301031

Actlvate & with
pickup arm above a

record
v
Does pickup arm Rep. manual raisef
lower w3 |awer circuit
h 4
Activate &
¥

Rep. electronic
switch

Does pickup arm

————
rise
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oo 1 3164184 Dusi cover Beogram 4002 3412054 Cabinet, oak 18 0422058 SBerew AMJ4x s DINEG4
3154183  Dust cover Beogram 6000 - 3412055 Cabinet, white - 19 2816083 Spring
2 2726084 Turniable O fHepB005014 . PC-board, for 4002 20 2994012 Bushing
3 23018 Driving-belt ef “2abug BO0S0IS  PC-beard, for 6060 C2F 34522492 Back piece 4002, 5511
4 2726089 Turntable 1 3152158 Holder 3452243 Back piece 4002, 5512
5 3458154  Top plate 12 3458114 Topoplate 3452244 * Back plece 4002, 5513 -
6 3912037 Felt washer 13 . 3164142 Cover ) 3452245 Back piece 4002, 5514
7 2013002 Screw 2.9¢ 6.5 DIN 7982 14 2038237 Screw AM3x3I0DIN 84 3452246 Back piece 6000, 5515
8 2803004 Guide washer 15 2816085 Spring ’ 3452268 Back piece 4002-6000 without print
¢ 3412051 Cabinet, teak 16 30140623 Guide piate 32 2BI0066° Spring
3412053 Cabinet, rosewond. - 17 - - 2380093 Nut, nylon 23 2053066 - Screw 2.84x 12.7

34 35 s 3w 3F 0 39 405 42 43

24 3152135 Lead holder . 2560040 Decorafive list Beogram 6000 39 3015030 Guide piece

25 2042216 Screw AM 4 x 16 DIN B4 36 2038055 Screw AM3Ix6DIN963 black 40 3016011 Step for lid

34 3010007 - Stop 37 2830014 Bearing needle 41 3452145 Back piece

35 3164190 Lid, 38 . 3030023 Hinge, left 42 2038080 Screw AM 3x4DINSE3

2560039  Decorative list Beogram 4002 | 3030022 Hinge, right 43 2819062 Spring
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oo 1 3164184 Dusi cover Beogram 4002 3412054 Cabinet, oak 18 0422058 SBerew AMJ4x s DINEG4
3154183  Dust cover Beogram 6000 - 3412055 Cabinet, white - 19 2816083 Spring
2 2726084 Turniable O fHepB005014 . PC-board, for 4002 20 2994012 Bushing
3 23018 Driving-belt ef “2abug BO0S0IS  PC-beard, for 6060 C2F 34522492 Back piece 4002, 5511
4 2726089 Turntable 1 3152158 Holder 3452243 Back piece 4002, 5512
5 3458154  Top plate 12 3458114 Topoplate 3452244 * Back plece 4002, 5513 -
6 3912037 Felt washer 13 . 3164142 Cover ) 3452245 Back piece 4002, 5514
7 2013002 Screw 2.9¢ 6.5 DIN 7982 14 2038237 Screw AM3x3I0DIN 84 3452246 Back piece 6000, 5515
8 2803004 Guide washer 15 2816085 Spring ’ 3452268 Back piece 4002-6000 without print
¢ 3412051 Cabinet, teak 16 30140623 Guide piate 32 2BI0066° Spring
3412053 Cabinet, rosewond. - 17 - - 2380093 Nut, nylon 23 2053066 - Screw 2.84x 12.7

34 35 s 3w 3F 0 39 405 42 43

24 3152135 Lead holder . 2560040 Decorafive list Beogram 6000 39 3015030 Guide piece

25 2042216 Screw AM 4 x 16 DIN B4 36 2038055 Screw AM3Ix6DIN963 black 40 3016011 Step for lid

34 3010007 - Stop 37 2830014 Bearing needle 41 3452145 Back piece

35 3164190 Lid, 38 . 3030023 Hinge, left 42 2038080 Screw AM 3x4DINSE3

2560039  Decorative list Beogram 4002 | 3030022 Hinge, right 43 2819062 Spring
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51
52
LA
54
35

57

58121
2199046
3164179
3300050
3131085
F220057
T3N076
2395034
8055016
8055017

Top plate 58 7220082
Dial 1500076
Cover 59 BOOS018
Potentiome e, lefl 60 3158116
Housing for potentiometer 61 3199047
Housing without pins & pol, 62 3180621
Contact pin L1623  SINNRKN
Spire epi6 PAT RIS
Chassis, complete 4002 65 6140376
Chassis, complete 6000 66 1300044

Housing without pin 10 pol.
Contact pin

PC-board

Heat sink

End piece

Sticker

Potentiometer

Lamp 24 V 40 mA
PC-board

Screen

2361018
2819096
3152129
2072701
3152068
2992059
7500075
7500050
1816111

Locking pin

Spring

Holder

Threaded pin M3 1 4 DIN 428
Holder

Contact pin

Contact spring

Contact bridge

Locking spring
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174 2038952 Screw 3 x4 DIN 963 203 2072911  Adjustment screw 233 2070400 Threaded pin M2 x 3 min

175 2038206 Screw3xd4DIN84 204 8954410 Pickup MMU 4000 234 3150032 Bearing holder

17 20382497 Screw AM 3 x 6 mm DIN B4 8054400  Pickup MMC 6000 2900003 Ball bearing

177 2072518 Threaded pin M3 1 15 mm I624DDB  Service-kit for pickup 2622168  Washer, brass

178 3151086 Holdes 205 3302230 Coap lor pickup 2812036 Spring

179 1018347 Screw AM Txdmen DINGS 2 2074048 Screw 2350047 Circhip
2615007 Taoth-lock washer 207 1614021 Washer 135 29481309  Bracket
7530008 Solder tag N8 2038208 Sciew AM IxSDINA4 336 2700008 Adjustment bushing

18] 3152076 Holder 209 7530023 Solderiag 37 2834041  Shaft collected

181 2032208 Screw AM3x5mmDIN84 218 2389031 | Bearing nut 238 2831625 Shaft

182 3391407 Transit protection 211 2038208 Screw AM3xSDINS4 239 2365085 Valve

JR3 2034236 Screw AM2x3mmDINS4 212 3152074 Holdet 240 2380046 Circlip . .

183 3182145 Holder for cover 213 2998008 Spindle 241 2038206 Screw AM 3 x4 DIN 84
3947421 Tape 214 3195049 Dial 242 313112%  Damper cylinder
2645025 Prate 215 3151139 Hplder Sor dinl 243 2038222 ScewAMIXI4ADING4

185 1917608 Stavesrm 28 2866 Speick oz 24 1b41%  Housing with lamp

i86 2190004 CirclipUGIx Q.6 21T WM Screw AM Ix110IKE4 145 2854459 Diaghragetarm

187 3152179 Holder fo7 pickup arm 118 2034211 Screw AM 2x6DIN 84 246 2013203 Screw 284 x 12.7 ART 4261

complete 219  28100A1 Spring 247 3131052 Housing lor loto resistar

198 2810083 Spring 230 2851083 Lifting afm complete A%t 5210004 Fote resistar

apilee 8760002 Fotocell 2Ri2065  Spring . 248 3151085 Holder

150 2853025 Arm 034219  Serew AM 2 x 10 DIM B4 249 2038946 Serew

pi 1151 8230047 LampéV 321 2812041 Spring \ 250 2794025 Raolter.

152 3375026 Opiies 222 ZF39D0OD4  Circlip 31 2622041 Washer

193 2853045 Arm 223 BH4DIS  Armatute 252 JD3B2B  Scrrw AM 33 SDINBA

94 2810087 Spoing 229 2802023 Wasber 253 279BDD3  Eaenink

195 6810006 Magnet coil 325 38131 Screw AM 3x 20 DIN 84 154 1114068 Chagsis, slide

W6 2850047  Pressbar 126 207170 Threaded pin M) x4 mm 255 2624028 Thoust washer

197 2038948 Screw 317 2034231 Screw AM 2 x4 DIN 84 254 239046 Circlip

195 2852035 Change lever 228 2854021 Arm 357 2510086  Bracket

190 7034236 Screw AM2x3ImmDINS4 229 2390001 Circlip 238 $140417 PC-board

200 2850077 Pickuparm © 230 3342030 - Counterweight - 158 2038206 Screw AM 3x4 DIN84

201  20382]6 Screw AM3x10mmDINS&4 - 231 3152162 Holder for connterweight

202 2641075 Clamp 232 2390046 Circlip

l i
Y —
1 3152182 PBushing 1 330053 Screen
2 7220037 Hpwring withou! pins 3 pol. 2 7450018 Mains switeh
2500076  Contac pia 3 2777033 Arm ior mainsswitch
1 4100195 Diade 4 1180047 Nt
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PARTS LIST FOR PC-BDARD B0D5014 (MEC.) . PARTS LIST FOR PC-BOARD 8005015 (MEC.)

|
.

1 3
|

\

7402042 Switch

b 2932091 Bushiog, support tube e |
1 7210091 Socket 9 pal. 2 1934091 Hushiug, support tube
3 720026 Sockel b pol. 3 720091 SorkeiPpot. PR P F
4 2938092 Bushing for support tube 4 7210026 Scckelbpol.
S 2938092 Bushing for sepport tube
PARTS LIST FOR PC-BOARD BOO5018 {MEC.) PARTS LIST FOR PC-BOARD B00S01T7 (MEC.)
1 2 ] . 5 § T 8
I . : .o
| i
| £
(]
X ;
]
)
L
23
M
.» |
9 G
1 7210105 Sockel 6 pol CY 1 7220051 Housing8 pol.
2 7210065 SockelB pol, 7300076 Contact pin
3 7210106 Sockei J) pol. 2 3131099 Housing
4 3558109 Heat sink for transistor 3 8300229 Lightdiede
S 2365105 Valve for transistor 4 - 7400815 Microswitch
6 7210104 Socket 4 pol. § 7400115 Microswitch
T 7210103 Socketdpol. 4 2816130 Leafspring
8 7210101 Sacketd pal. 7 1454170 Hottom piece
4 THMY? Sovket 10 pal. 1947518 Tape
10 2093202 Screw Jor iransistor B34ADDAA  Tiansisior

&
RN~

3103077 Foot

NOT SHOWN PARTS

6271048 Mains lead

6170184  Pickup lead with 5 pol. DIN socket
6273751 Lead black wilh hausing
7110057 Housing § pol.

1500076 Coviar) pin

6273724  Frame leed for 8511

1301384 Cuter carton

3391385 Top/bottom jnsert

3397157 Foam packing - lid insert-
3397158 Foam packing feft

3397139 Foam packing right

1535052 Instruction diagram 5511-5512
3535053  Instruction diagram 5513
3335034 lostruction diagram 5514-5515



7-1 Bang & Olufsen

ELECTRICAL PARTS LIST

8ppsD1e PC1

YHEY 5010058 I KOhme 57 J/RW
— IR SDIDORY 270 X Dhms 3% ) /AW
1A43 S 540 KOhmy §% (78
IHa4 3914059 10 KOhms §% /AW
{RE5 5010117 130 KOnms 5% 174w
1R66 S010049 100 KOhms 57, 1/8W
- 1R1 5002028 2K2O0hms i0% IW iR67 - 5010059 10 KOhms 5% 1/8W
1R2 50026  1KS Ohims 10% 1W 1R68 5010072 180 KChms 5% 1/8W
iR} 5016048 4K7 Ohms 5% 1/8W 1R6S 5010072 180 KObms 5% 1/8W
ke S0100] 56 KDhms 5% 1/AW 1R70 5010072 180 KOhmy 5% 1/BW
VRS 5010092 22D Ohms 5% Y /AW RN 5010072 JED KOhms 5% 1/8W
— IRd S0009) 82 KDhmy 3% 1 0W R SIODYE  JBD K Chms 5% )/ BW
a7 014135 (A KOBhm3 I % (/AW (A1) FOAITY (43 KTAmy § % {8
LRA 5001038 4K7Ohmy W% L71W R4 510471 (89 KOhmy 5% (AW
1RY 5010072 180 KOkms 5% (/8W 1R75 5010071 1801 KOhms 3% 178W
1R14G 5010091 82 KOhms 5% 1/78W 1R76. 5010671 180 KORmy 9% 1/8W
T 1Ril 5010071 560 KOhms 5% 1/8wW 1R77 S010071 180 KOhmy 5% 1/8W
1R12 5002y 330 Ohmg 10% 1/2W 1R7B 5010072 180 KOhms 5% 1/8W
1R12 5100198 10 Ohm; 10% W TE 1R79 5610072 180 KOhms 5% 1/8W
1R SIM058 5 KOhmy 20% LIN. 1RB0 5010079 22 KOhma 5% (/BW
1R 5170058 5 X Dhms 20% LIN IRAL 5OIDDSY B2 KDhma 5% H/BW
H AT SDID0S? BB Db 5% Y/BW sRB2 SDICOSE 3 MDAme 5%, 1/BW
R SHOARST (¢ KQhmy 5% (/AW (Re? FOI228 220 X Doami 3% 113V
1fid 010060 19 KQhms 3% L/BW (Req FIALIS 14 KARm 5% (AW
R4 5010045 47 KOhms 5% L/78Y 1R85 014048 4K7 Olinig 5% L/8W
_ 1Rl 3010091 82 KOhms5% 1/8W 1RE6 5010048 4K7 Onhmsy 3% 1/8W
1Rr21 5010000 270 Chgps 5% 1/8W iRB7 5002024 KOhms 10% 1W
IR23 5010068 820 Ohms 5% 1/8W 1RES 5370068 25 KOhms 20% 0,1 W LIN.
1R24 5010049 100 KOhps 5% 1/8W 1R39 S03009% 220 Obme 5% 1/8W
1R2S SMDIYT 330 K Ohms 5% 1/ 1R90 501004% 100 KOhmy 5% 1/8W
— 1R L0104 1 MODm 5% 1/AW JR% S01004% 300 KDhins 5% 1/8W
IR2Y SPILDSD 35 X Obms % 1 /AW TRB2 S5PIBIXS  IB X Ohms 5% 1/RW
(RI8 SOM0S5T 1S KObmy 5% 178w sRPD SDIDDAS 93 XDpmp 5% )/ bW
RIS 50L00%] 15 KOhmy 3% 1AW A4 M5 W KOhms 5% LEwW
1810 3010043 47 KOhmy 5% 1/8W P —
= IRl 5010154 8K2 Ohms 5% LraW
{R32 5010049 100 KOnms5% 1/8W
1R33 5010072 180 KOhmsS% 1/8W
1R - 5010054 1 MOhmsSY% 1/BW
1IR3 5MOp76 IK3I Dhms 5% 1/BW
1R 500018 270 Dhms 10%: I'W T
JRY? 30ADD7Y SBO KOhms 4" ) /8W Icy 4200180 0.1 »F I3V JANT.
R SHO066 IKEOhays $7% 1780 02 LD QD uF BV
1R SA0304F 19 KOhms 9% LidWw 1<l A 0142 13d «F 5% Qv
— M0 50010583 22 MOhms 10% (/1w (C4 HWON6G  I2uf — 10 + 1Qudh 44V
1R 5010065 100 Qhms 5% 178W 105 4200285 u7F nlv
1R41 510049 100 KOQbms 5% 178w 1ChH 4010060 22 nF —10 +100% 40V
1R43 5010054 1 MOhims 5% 1/8W . iCc? 4130078 47 nF 20% 250V
1R34 5010117 330 KOhms5% 1/BW 1C8 4201058 0u47F 35V TANT.
— TRQS 5010054 1 MOhms 5% 1/8W ’ 1C9 4130103 160 nF 20%5 250V,
1R46 SBID1717 34D KOhms 5% 1/8W 11D 4200285  QuATF BIV
YR4T L0YDDGS IO Ohms 5% 1/BW 1ICN a2D0DIE 2D WF 25V
IR48 SO0 10D KOhms A% 14w L2 $IDIDED 2 2F MV
(R4 010040 ( KOhms 3% L/AW N 40103 W aF U 150V
s 1R300 5010059 10 KQhewy 5% L/AW ICL4 4130103 100 nF 20% 250V
1HA| 5010049 {00 KQhms 5% L/8W 1Ci5 4130082 220 nF X0 250V
1R.‘_>1 5010298 1K7 Ohms 5% 178w 1C16 - 4200169  Q,1 pF 35V TANT.
iR33 5010154 BK2 Ohms 5% 1/8W 1C17 - 4011025 3p3 10% 100V
1R54 3010448 22 Ohims 5% 1/8W 1C18 4201057 1 pF 35V TANT.
IR5S 50142 12 KDhms S% 1/8W 1C19 4200008 4p7F 25V TANT.
1R5h S3M06B 25 XOhns 20% 0.1 W LIN. 1C20 4201087 1 aF 35V TANT,
IRSTY 517006 2N KDhms 207 0,1 W LIN. iR 400D 3pTF 23V TANT
tR3g SNIO0LS 47 KQhgmy 5 1VBW i AMIDE 6TF 25V TAMT.

_ Ce ata W ER T NI E T L
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1C25 4011025

3n3F 10% 100V
127 4011025 IndF 10% 100V
1C28 4130082 220 oF 20% 150V
1C29 4011025  3n3F 10%-100¥
1C30 4130082 220 nF 20% 250V
1031 4011025  3n3F 10% 100V
1C32 4201069 2u2F 35V TANT.-
1C33 4261057 1 uF 35V TANT..
1C34 4130103 100 oF 20% 250V
1C35 4011025  3nF 10% 100V
1C36 4201057 1 pF 35V TANT.
tRL1 7600007

8005013 PC3

—{

3R1 50100159

18 KOhms 5% 1/8W

8005017 PCA4

-

aR1 5010059
4R2 5010059

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

1
1

4ct 4010041
41 4016041

1aF —20 +100% 40V
1 nF —20 + 100 % 40V
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TRANSISTOR - BIODE - IC (DIAGRAM 1}

1TRI 8320087 8320097 20 BCS478 8320266 23 TIP at
1TR2 8320266 18 BC237E
1TR3 8320285 20 BC171B 8320285 20" BG1B3C
17R4 8320161 18 BC3t7R ' .
11TR5 §320295 20 BCig2B 8320295 20 BG 337-25
1TRE1TRI7 . 8320087 20 BC237B _
1TR18 8320161 1 BC207B e
1TRI9 $320007 c £ 8 |
. 1TR20 £320134 8320134 10 BC144/143 a@ @
1TAZ1 8320161 10 MM3005/ 4005 £ ¢
1TR22-1TA23 8320134 10 BG142/143 -
1TR24 8320067 BN
1TR25 8320134 8320181 20 BC212B
1TR28 8320181 20 BG251B
0D1 8300252 BBOCEOD 1D17 8300053 2PD 15V 5%
BZX 79 15V
1D1-1D4 8300025 1N 4003
1Nag0z 1020 300101 BAX 16
EM 502
1D49 8300136 ZPD 3,3V 5%
107 8300033 ZPD 22V 5% BZY 883,23V
BZX 79 02V
4D1 8300229 203 TIL 32
1013 §300028 ZPD9,1V5% 203 OF 160
BZX 798,1V 204 TH 31
204" 1A 488
1D16 8300201 ZPD6,2V5% 205 LD 241T
BZX 79 6,2V OTHER ] )
DIODES - 8300058 1N4148
SFD 184
e 8340026 33 TIP 120 11C4 8340024. 33 TIP 125,
1102 8340028 18- MPS A13 4ic 8340084 110 SRD 212
19 SPS 5413
11C3 8340083 108 G1003

MEASURING CONDITIONS FOR

DIAGRAM 1

SYMBOLS

Al DC voltages are positive in proportion to chassis and they are measured with rotating men-
table and raised pick-up arm and with the detector arm aver a record. The voltages are
measveed by voltmefer and an inner resistor of at least 2 MOhms,

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

Oscillograms marked RUN-OFF STOP are measured with pick-up arm fowered inio an gutlet
greove, rise approx. 3 mm/tarns, 30 cm record.

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

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

&

This symbol indicates that thevoliage goes from 0 fo 0,7 V, as long as the ON swilch is activat-
ed, wherealter the volfage gnes to ) again,
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ELECTRIC PARTS LIBT

8005015 PCE

g

5010040
5610665
SOH049
5010070
5010063
5370197
50MG154
5010052
S0H120
5016135
5370198
5010067
3016041
5010052
30053
5010059
5010063
5010079
S010079
5610040
5G10040
S5Q10076
5010064
5010135
2010076
5010067
5010069
S010141
5010141
5610141
5010041
5010079
50106490
5010079
5010041
5010042
5010074
5010072
5010059
5010076
5010452
5010044
5370191
5010061
5010061
3010076
510052
5010052
SOHM40
5010049
5010079
5010079
5810672
5016060
5010052
010138
S010073
5010045
5010154
5010065
5010077
5010049
5010063
5010141
5370136
5010154
5010083
3010660
5010048

4R1 {201}

6R2{207}

6R3(203)

6R4 (204

6RS {205

6R6 (206)

6R7 (207)

6R8 (208)

6RY (209

6RI0 {210}
6R11{211}
BR12 (212}
6R13(213)
6R14 (214}
6R15(215)
6R16{216)
6R17(17D)
6RI15 (218)
6R19 (219
BR20 £220)
6R21{221)
GR2Z(222)
BR23 (223
6R24 (224}
6R25(225)
6826 (726}
6R27 (227)
6R28 (228)
5R29 {229)
6R30 (230)
6R31 (231)
6RA2{232)
6R33 (233
6R34(234)
6R35 (215)
6R36(276)
6RI7(237)
6RIB (238)
6R39 (239}
ER40 (240)
6R41 (241}
GR42 (242}
6R43 (243)
6R44 (244)
GR45(245)
BRA6 (246)
6R47 (247
GR48 (248)
6R49 {249)
6RSD (250}
6RS51(251)
6RS2 (252}
HR51(253)
6RS54 (254)
6R55 (255)
BRS6 {256)
GRS (257}
§RS8 {258)
6R99 (259
6R60 (260}
6R61(261)
6RO2 (262)
OR&1 (263)
6R64 (264)
GR65 (265}
BR66 (266}
6R67 (267)
ARG8 (268)
BR6Y {269}
SRTO{270)
6R71{271)
6R72{272)
6R73(273)
6R74(274)
6R75(275)
GR76(27h)

5010061
S014141
5010049
5610045
5010341
537D156

5010128 .

1 KOhms 5% 1/8W
IM20hms 5% 1/8W
100 KOhms 5% 1/8W
390 Ohms 5% 1/BW
150 KOhms 5% 1/8W
1t KChms 28% 0,1 W
BK20hbms 5% 1/8W
6KBOhkms 5% 1/8W

220 KOhms 5% 1/8W .

18 KOs 5% 1/8W

4K7 Ohms 20% 0,1W

560 Ohms 5% 1/8W -
5K6 Chms 5% 1/8W
6KBOhme 5% 1/8W
15 KChms 5% 1/8W
10 KObms 5% 1/8W
150 KOhms 5% 1/8W
22 KOhms 5% 1/BW
22 KObms 5% 1/8W
1 KOhms 5% 1/8W

1 KOhms 5% 1/BW
3K30hms 5% 1/8W
2K20hms

18 KOhims 5% 1/8W .
3K30hms 5% 1/8W
560 Ohms 5% 1/8W
IK9Chms 5% 1/8W -
27 KOhms 5% 1/8W
27 KOhms 5% 1/8W
27 KOhms 5% 1/8W
SK60hms 5% 1/5W
22 KOhms 5% 1/8W

100 XOhms 5% 1/8W -

22 KOhms 5% 1/8W
5K6Dhms 5% 1/8W -
12 KOhms 5% L/8W
630 KOhms 5% 1/8W
IB0KOhms 5% 1/8W

- 1t KOhms 5% 1/8W- -

IK30hms 5% 1/8W
150 Ghims 5% 1/8W

336 Ohms 5% 1/8W -
10 KOhins 20% 0,1W -

56 KOhms 5% 1/8W
56 KChms 5% 1/6W
3K30hms 5% 1/8W -
6K80hms 5% 1/78W
SKE0hms 5% I/8W

1 KOhms 5% 1/8W
100 KOhms 5% 18W
22 KOhms 5% 1/8W
22 KOhms 5% 1/8W
180 KOhms 5% 1/8W
39 KOhms 5% 1/8W
6KB8Ohms 5% 1/8W
18 KOhms 5% 1/8W
390 KOhms 5% 1/8W

47 KOhms 5% 1/8W

B8K20hms 5% 1/8W
100 Ohins 5% 1/8W
470 KOhms 5% 1/8W

100 KOhms 5% 1/8W -

150 KOkms 5% 1/8W
17 KObms 5% 1/8W
22 KDhms 20% 0,1W
8K20hms S% 1/8W
276 KOhms 5% 1/8W
39 KOhms 5% 1/6W
4K70hms 5% 1/2W -
120 Ohms 5% 1/8W
56 KDhwms 5% 1/8W
27 KDbhms 5% 1/8W
108) ¥.Ohms 5% 178W

100 K Ghims 5% 1/8W.

27 KOhms 5% 1/8W
22K 0bms 209 G,1W

bRTT (277}
6R78 (278)
6R79 (279)
6RB0 (280}
6RB1 (28D}
6R82 (282}
6R83 (283)
6RE4 (284)
BRB5 {285)
6RB6 {286}
6RB7 (2B7)
6RBE (288)
AR89 (289}
6R90 {290}

6RO1 {201}

6R100
BRID1
6R102 -
6R103
BR104
B8R105
SR106
BRI107.
6R108
GR109
6RIID -
6RI11T
6Ri12
6RI1Y
6R1t4 -
6R115
&R116
6R117
6R1E . .
6R119
6R120
6RI2L -
6R122
6R123
6R124

S01007%
5010079
5010079

5310041,

5010079
3010079
010047
5010047
5610079
5010054
5010054
5010054
S010054
- 5010073

5010079 .

5001021
5010064

5010041 -
5010059 .

3010040
S010M45
5310059
5020095
5020093
5010076
3010154
5010062
5010135

5018045°

5010048
S01049
5010476

5010039

5010052
5010153
-5010064

5010049

5010054
5010040
5010079

22 KOhms 5% 1/8W
22 KOtims 5% 1/8W
22 KQhms 5% 1/6W
SK60Qhms 5% 1/8W
22 KOhms 5% 1/8W
22 KChms 5% 1/8W

M) KOhims 5% 1/8W

120 KOhrms 5% 1/8W
22 KChms 5% 1/8W
1 MOhms 5% 1/8W

1 MOhms 5% 1/8W

1 MOhms 5% 1/8W

t MOhms 5% 1/8W
390 KOhms 5% 1/8W
22 KOhms 5% }1/BW
330 Ohms 10% 1/2W
2K20hms 5% 1/8W

SKo6Ohms 5% 1/8W- -

10K Ohms 5% 1/8W

1 KDhms 5% 1/8W
47T KOhms 5% 1/8W
10 KOhms 5% 178
13K30hms 5% 1/8W
4K640hms 5% 1/8W
JK30hms5% 1/8W
8K20hms 5% 1/8W
68 KOhms 5% 1/8W
18 KOhms 5% 1/8W
47 KOhms 5% 1/8W
4K70hms 5% 1/8W-
100 KOhms 5% 1/8W
3K30hms 5% 1/8W
68 Ohms 5% 1/8W
KB0ms 5% 1/8% -
LK2Ohms 5% 1/8W
2K20hms 5% 1/8W

100 KOhms 5% 1/8W-

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

i
T

6C1 (201}
6V2(202)
6C3 (203)
6C4(204) .
69 (205
6C6 (206)
6C7{207)
6C8 (208)
6C9(209)
6C10 (210}

6CIH (211}

6CI2 (212}
BC13{213)
6C14{214}
6C15(215)
6C16{216}
8C17(217)

" GCI8(218)

EC19{219)

6C20(220). .

&6C21(221)
6C22(222)

6C23(223) -

6C24 (224)
6CI5 (225)
6026 (226}
6027 (327)

6C28(228).

&C29 (229}
630 (236)

6031 (331) -

6C32(239
6C33 (1

4200333
4H0021

4011025

4200101
4130109
4010027
4010027
4010024
4010027
4810027
4201058
4201057
4130109
401006t
4010027
4010065
4130141
4010067

- 4010064

4010067
4000007
4200108
4200230
4130107
4130109
4010063
4201657
413011
4301057
4011025
4010860
4200108
4130111

1uF 63V
220 pF 10% 160V
In3F 10% 100V -
10uF 16V TANT.
10 nF 10% 250V
10F 10% 100V

1nF 10% 160V

470 pF 10% 160V
10F 10% 100V

1 nF J0% 100V
0,47 yF 35V TANT.:
1uF 35V TANT. .
10 nF 10% 250V
072 10% 63V

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

"indF 10% 63V

S5nbF 10% 63V
1nSF 10%

B2pF 2% 63V
Au7F 25Y¥ TANT.
15 wF 16V TANT.
100 nF 10% 256V
10 oF 10% 250V
4n7F [0% 63V
1yF 35V TANT,
150 sF 20% 250V
1wF 35¥ TANT,
3n3F 10% 100V
22 nF —20 +100%
10 wF 16V TANT.
150-0F 20% 250V

6C34{234)
6C35(233)
6CJ6(236)
6C37(237)
6CI8(238)
6C39{239)

6C40{240} -

6C41(241)
6C42(242)
6C43(243)
644 (244)
645 (245)
6C46(246)
647 (247)
G648 (248)

T 6C49(249)

6C50({250)

6C5Y (251}

6C52(252}
6C53 (252}
BCS54 {254)
(255)
6C56
6C100
6C101
6Clo2
6C103
6C104
6C105°

4200101
4130089
4130100
4130100
4130105

4130100

4201072
4010060

4200317 -

4130143
4010053
41301£9
4130107
4010063
4200101
4010064
4010067
4000007
4130106
4130100
4130078
4130078
4600007
4200099
4201057
4200180
4201069
4200171
4010027

10 uF 16V TANT,
22 nF 10% 250V

- 68 oF 10% 250V

68 oF 10% 250V

10 nF 10% 250V

68 nF 1% 250V
0,22 pF 35V TANT.
22nF —20 +100%
47uF 6,3V TANT.
18 nF 10% 250V
4n7F 10% 63V

39 oF 10% 250V

100 nF 10% 250V
4n7F 10% 63V
10uF 16Y TANT.
560 pF 10% 63V
InSF 10% 63V
82 pF 2% 63V

£8 nF 10% 250V
68nF 10% 250V
47 oF 0% 250V
47 uF 20% 250V
B2 pF 2% 61V
100 wF 16V

1 uF 35¥ TANT.
1600 uF 16V
22F 35V TANT, .
100 wF 3V TANT.
in 10% 100V

LYY

6L1(201)

8022054

611100

8230044

24V 25 mA

8005014 PC8

M

8R1
8R2
8R3

5010049
5370049
5010040

16 KOhms 5% 1/8W
1 MOhms 20% 0,1W-
1 XOhms 5% 1/8W

£
1

8C1

4200098

I uF 6,2V

8RLi

7660007
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MODIFICATIONS — SERVICE TIPS

Automatic lowering

Detector arm circuit

Mounting of leads in the pickup-arm

If has turned out that in some cases the charging of 1C19.in the antomatic
lowering circnif is not enough to secure that the pickup-arm does not lower
when the detector 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 fromn apparatus No. 1167004,
Furthermore, I£26 from base 1TR13 to chassis has been left out o secure
that manunal lowering works at fast ont-transport of the pickup-arm.

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

. with greater current amplification from index. Mo. 8320097 o index No.

8320285. .
the change has been introduced in production as from No. 1168008.

For-a transitional period { from set No. 1168008 to No. 1175021) 1R26 has

been changed from 1 Mohm into 4.7 Mohms.
If the arm does not lower by some record types, 1R26 can be changedinto 1
Mohm.

i R L X
dod ({2 (L)
3 4

Pick-up arm jf
sel forfra

Frant view of
pick-up arm |}

Pick-up orm ‘

van yarne S
gesehen [}




Bang & Oluisen

TRANSISTOR - DIODE- IC {DIAGRAM 2)

6TR1 {201) B320137 6TR14 [214) 8320137 8320137 20 BC137B -
6TR2 (2D2) B3201237 BTR15 (215) RA20366

6TARJI{203) B320161 "GTRIG(216] 8320396 §320161 20 8C228
6TR4 (204) 8320137 T TR0 4120323 20 BC 2518
6TRG (205} 8320366 . 6TR101 8320323

GTR6 (208) 8320137 - §TR102 - B340026 - - 8320323 18 MPS ADS
BTR7 (207) 8320354 6TRI03 8320323

6TRB (208) 8320137 6TR104 B340054 ' 8320354 21 SK 3DA -
BTRG (2D8) B32D¥37 ETR105 8320137 '

6TR10(210) 8320137 6TA106 8320323 8320368 19 MPS At6
BTR11{211) 8320354 . 8TR107 8320322 _

GTH12(2123) 8320137 STR108 8340054 8340026 33 TIP120

GTR13 {213) 8320354

8340054 19 MPS A13

801 {201)- 50103 8300442 AA 143 801" 8300042 OA 99
806 (208)  B30D142 AA 143 OAAT
0A 47 BD2 BADDDSB  1N4148
60104 8300131 1N 4148 ) SFD 184
60100 8300023 ZPD 12V &%
B T9 12V 601085 8300131 1N4148
60107 A30D128 ZPD 5,6V 5% 6DI06 - - 8300142 AA143
87X 795 BV OA 47
60102 8300029 ZPD 12V 5% 60107 8300131  (N4148
BZX 7912V
sD108 8300131 1N4148
8IC1 [201)

61C1 (201) B340D38 102 LM 2M

6102 {202) 8340040 102 LM 565

a1c 4340028 19 MPS A13

19 SPS 5418
MEASURING CONDITIONS FOR The voitages indicated are positive in relation 1o ground and measwred with CD-4 signal on the
DIAGRAM 2 ' mput, R6 and R206 0 centre position (50D Ohms) and R11 and R211 on maximpm.

input: Sum | kHz} 8 mV, differens 2m¥ J0kHz &4f =1 8kHz fmaod =1 xHe.




Bang&Olufsen

DIAGRAM 2 FOR BEQGRAM 4002

AND 4004

kAR
MBOSETT

¥ B3

(&5
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RADIQ: -
SHIFT To p<l 4
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v) STBY 1
LY
11 PE
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nM-Fe

33 TAPE

Fpld

p LOW

—E2.0 3 4 chONT
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] {s
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— 8 1 rhaNe
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TRANSISTOR AND IC U157 BIAG B3zD09? 1d_BC 5028 _DIDDE LISTFOR N
FO® DIAGRAM 2 18 BC A2 B DIAGRAM 2 o
18 _8C 2378 -
BIC1BIC2 _ 8340028 18 MPSA 13 18 BC171B 401 8300042 __ OA 91
18 TPSA13 ‘
aTR7? 8320192 184 BC %9t A 024011 AMKIO5E N al48
aTRIETAT 0320047 16 _EC 647 @ 14 6czi16
Y»_BC B2 B \»_BC 3078
18 pCc2arB B BC 2518
18_BC 1718 £ t
B7RS 8320097 18_BCBATE ED ED
8TR4ETRS_ 8320152 18 HCS578 18_BC 1628 :
18 §C 2128 18. BC 32378
14 _gCaar4 14 aci1?ia
Y pL25Y B
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TRANSISTOR AND IC LISY 1TR18 8320152 18 BC557B DIOCE LIST FOR DIAGRAM 1 -
FOR DIAGRAM 1 18 BC212B
Hel 8340026 33 TP 120 . 18 BC307B 001 8300252 B 80 C 800
1B BC 23518 - )
11¢2 8340028 18 MPSA13 : _ 101104 - - B300023 - 1N 4002
- 18 TPSA 13 1TR19 8320097 18 BCEA7 B '
' 18 BCI18ZB  3D5-1D6 8300058 TN 4148
. 18- 8C2378 s SFD 184 -
11¢3 8340083108 C 1003 18" BC1718B ’ T
. 107 B3DDO33 - ZPD 22V 5%
Hcs 8340024 33 TiP 125 1TR25/1TR208320135 18 BC 143/144 _ BZX 7822V
- ' 10 MM 30065/4005
1TR1 8320097 18 BC 5478 10 _BC 142/143 1081812 8300058 TN 4148
' 18 BC 1828 SFD 184
18 BC237B 1TR21 9320152 18 BCS57 8 ]
18 BC171B 18 BC2128 1013 8300028 ZPD 9,1 V 5%
. . 1B 8C3078 BZX 79901V
1TRZ 8320266 33 TIP 31 _ 18_B8C251B
' 10141015 8300058 1N 4148
1TR3 8300285 18 BC 548 C ' $TR22/1TR238320135 10 BC 143/143 : SFD 184
18 BC183C - 10 MM 3005/4005 ' )
10 BC 142/143  1D18 8300201 ZPD 6.2 V 5%
1TR4 8320152 18 BC557B BZX 1963V
18 BC212B TTR24 8320097 18 BCE478
18 BC307 B 18 BC 1828 1017 8300053 ZPD 15 V 5%
18 BC 2518 - 18 BC 2378 BZX 7015V
18 BC1718_
1THE 8320295 20 BC 33725 . . 10181019 8300058 1IN 4348
) 1THZ6. 8320152 18. BCE57 0 : SFD 184
1TRB-1TR17 8320007 18 BCEB47 8 : ' 18 BC2128
18 BC 1828 18- 8C 3078 1620 8300101 BAX 16.
18 BC237B - 18 BC2518
18 BC171B ) ) 1D21-1D48 - 8300058 - 1N 4148
41c1 8340084 17 SRD 212 - SFD 184.
1D49 8300135 ZPD 3,3V 5%
BZX B8B33V

401 8300229 OP 160




Bang&Olufsen

ELECTRICAL PARTS LIST
3005016/8005027 PC § .

9-5

1Rl 5002028 2K2ohme 0% 1 W 1IR30 5010059 10 kohms 5% I/B W
C1R2 5002026 1XKSohms 10% 1 W iR51 5010141 27 kohms 5% 1/8 W
1IR3 5010048 4K7 ohins5% /8 W IR52 5010298 2K7ohms 5% 1/8 W
1R4 5010061 56 kehms 5% 1/8W IR53 5010154 BK2 ohms 5% 1/8 W
IRS 5010092 220 chms 3% i/8 W IR54 - 5010448 22 ohmsS% 1/8 W -
1R6. 5010091 B2 kohms 5% 1/8 W 1R55 - 5010042 12 kohms 5% LB W .
IR7 5010535 18 kohms 5% 1/8 W 1R56 5370068 25 kohms. 20% 0,1 W
IR8 5001038 4K7 ohms 16% 1/2 W LIN
1R9 5010072 80 kohms 5% 1/BW 1R57 5370068 25 kohms 20% 0,1 W
1R1G 5010091 B2 kohms5% 1/8W LIN
1R1L 5010071 560 kohms 5% /8 W IRS8 5010045 47 kohms 5% 1R W
1R12 5001021 330 chms 10% 1/2W 1R59 5010042 12 kohms 5% 1/8 W
iR13 5160198 10 ohms 10% 4W TE . 1R60 SOTO059 10 kohms 5% 18 W
1R14 5370058 5 kohms 20% LIN. . 1R61 5010059 10 kohms 5% 1/8W
1KLS  S370058 5 kohms 209 LIN 1R62 5010083 270 kohms 5% 1R W
iRI6 35020112 6K8 ohms 1% 1/8 W 1R63 5010071 560 kohms 5% 1/8 W
1R17 5020059 10kohms 1% I/BW . 1RG4 5010059 10 kohms 5% 18 W
1R18 5010060 39 kohins 5%1/8B W 1R65 5010117 330 kohms 5% 1/8 W
IR15 - 5010045 47 kohms 5% 1/8 W 1R66 5010049 100 kohms 5% 1/8 W
1R20 - 5010091 82 kohmsS$% 1/8 W 1R67 5010059 10 kohrus 5% 1/8 W
1R21 5010000 270 ohms 5% 1/B W iR68. 5010072 180 kohms5% 1/8 W
1R23 5010068 820 chms 5% 1/8W 1R69 3610072.180 kohms 5% 1/8 W
1R24 3010049 100 kohms3% 1/8 W 1R70 5010072 1B0kohms 3% 1/3 W
iR25 35010120 220 kobms 5% 1/8 W. 1R71 5010072 180 kohms 5% 1/8 W
1R26° 5010054 1 Mohms $% 1/8 W IR72 5010072 1BOkohms 5% 1/8 W
I1R27 - 5010053 15 kehms 5% 1/8W 1R73 5010872 180 kehms 5% 1/8 W
IR28 5010053 15 kohms 5% 1/8 W 1R74 S010072 180 kohms 5% 1/8 W
IR29 5018053 15 kohms 5% L/8W 1R75 5010072 180 kohms 5% 1/8 W
1IR30 5010045 47 kohms 5% 1/8 W - 1R76 5010072 180 kohms 5% 1/8 W.
IR31 5010154 8K2 ohms 5% 1/8 W IR77 5010072 180 kohms 5% 1/8 W
IR32 5010049 100 kehmsS5% 1/8 W IR78 5010072 180 kohms 5% I1/8 W
1R33 5010072 180 kohms 5% 1/8W 1R7% 5010072 180kohms 5% 1/8 W
ER34 5010054 IMohms 5% L/8W 1RB0 5010079 22 kohms 5% 1/8 W
1R35 - 5010076 3K3 ohms 5% 1/8 W 1R81 5010091 82 kohms 5% 1/8 W
1R36 . 5002018 270 ohms. 1R82 5010054 1 Mohm 5% 1/3 W
IR37 5010071 560 kohms 5% 1/8 W 1R83 35010120 220 kohms 5% 1/8 W
1R38 5010066 1K8 chms 5% /8 W 1R84 5010135 I8 kohmsS% 1/ W
1R3% 5010049 100 kohms 5% 1/8W 1R85 35010048 4K7 ohms 5% 1/8 W
IR40 5001085 22 Mohms 10% 112 W 1R86 50106048 4K7 ohms$% 1/8 W
1R41 5010065 100 ohms 5% 1/8 W 1R87 5002024 kohm 10% 1W
1R42 - 561004% -100 kahms 5% 1/ W 1R88 - 5370068 25 kohms 20% 0,1 W
{R43 5010054 1 Mohms 5% 1/8 W . LIMN -
IR44 5010117 330 kohms 5% (/8 W 1R89 50100592 220 ohms 3% 18 W .
IR45 5010054 1 Mohms 5% 1/8 W IR90 5010049 100 kohms 5% 1/8 W
IR46 5010117 330 kohms 5% 1/8 W FR91 5010049 100 kohms5% 1/8 W
{R47' S0!0065 10D ohms 5% 1/B W 1R92 5010135 18 kohms 5% 1/8 W
1R48 5010049 100 kohms 5% 1/8 W - 1R93 * 5010042 12 kohms5% 1/8W
1R4% 5010040 1 kchms 5% 1/8 W 1R94 5010059 10 kohms5% 1/8 W
1C1 4200169 D,1aF 35 V TANT 1C19 4200108 4u7F 25V
1IC2 4200342 10xF &3V 1C20 4201057 1uF 35 V TANT
1C3 4130142 220aF 5% 100V 1C21 4200108 4u7F 25 V TANT
1C4 4010060 22 nF =20 +00% 40V 1C22 4200108 4u7F 35 V TANT
1C5 . 4200322 4uTF 63V 1C23 4200171 Y00uF 3V TANT
“1C6 4010060 22 oF —20 +100% 40V 1024 4010060.22 nF -2 H100% 40V
1C7T 4130078 47 nF 20% 250V 1C25 4011025 3n3 10% 100V
1C8 4201058 8,47:F 35 V TANT iC27 4011025 303 10% 100V
1IC3 . 4130103 100 oF 20% 250V 1028 4130082 220 aF 209 250V
1C10 4130106 330 oF 20% 100 V 1C29 4011025 3n3F LU 10DV
1011 4200016 20uF 25 V- 30 4130082 220 nF 204250V
02 4201069 2u2F 35V TANT 1631 4011025 3a3F 1D% 200V
1Ci3 4130103 100 5F 20% 250 V 1032 4201069 2u2T 35 V TANT
1C14 4130103 100 aF 20% 250V IC33 4201057 1pP 35 V TANT
1CLS 4130082 220 nF 20% 250 V 1C34 4130103 100 nF 20% 250V
1IC16 4200169 0,1pF 35 V TANT 1035 4011025 363F 10% 160 V
1C17 4611625 3n3F 10% 160 V 1C36 4200108 4uF 35 V TANT
1ICI8 4201087 1uF35V
1RL1 7680007
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80D5013 PC 3

BOO5S017 PC 4

8005014/8005022 PC3

Bang&Olufsen

3Rl 5610059 10 kohms 5% 1/8 W

4Rl 5010059 10 kohms 5% 1/8W 4R2 5010059 10 kohms 5% 1/8 W

. 4Cl 4010041 LDF -20 +100%40V . 4C2 4010041 IaF —20 +100% 40V
8RI 5010049 100 kohkms 3% 1/8 W 8R12 5010049 100 kohms 5% 1/8 W
BRZ 5370049 1 Mohm 20% 0] W BRI3  SO10075 33 kohms 5% 1/8 W

LIN . 8R14 5010079 22 kohms 5% 1/8 W
8R3 5010040 1kohm 5% 1/8W 8RI5 5010117 330 kohms 5% 1/8 W
BR4 5010049 100 kohms 5% 1/8 W 8R16 5010049 100 kakms 5% 1/8 W
8RS 5010079 22kohms5%1/8W ° 8R17 5010049 100 kohms 5% 1/8 W
8R6 5010054 1 Mohms 5% 1/8W - BR18 5010048 4K7ohms 5% 1/8W
8R7 5010045 47 kohms 5% 1/8 W 8RIY 5010059 10 kohms 5% 1/8 W
8R8 5010054 | Mohms 5% 1/8 W 8R20 5010049 100 kohms 5% 1/8 W
BRY  SDIODB3 270 kobms 5% 1/ W BR21 5010049 100 kohms 5% 1/8W
BRID 5010049 100 kohms 5% 1/8 W BR22 5010049 100 kohms 5% 1/8 W
8R11 5010060 39 kohms 5% 1/8 W
8CI 4200098 1004F 10V 8C9 4130150 100 nF 20% 100V
8C2 4130078 47 nF 20% 250V 8C10 4010060 22 nF -20 +100%
BC3 4130078 47 nF 20% 250V : 40V
8C4 4011025 3n3F 10% 100V 8C11 4200100 224F 40V
BCS 4011025 303F 10% 100V 8C12  4D12025 3n3F 10% 100V
BC6 4200169 0,1uF 35 V TANT
8C7 4130114 470 nF 10% 100V
BCB  4DI0060 22 nF - 20 +100% 8C13 4200169 0,1xF 35 TANT
v 8CI4 4201069 212 35 V TANT .

BRLL 7600007
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MECHANICAL PARTS LIST

7
3
15
16
18
3
a

i

23
4
%5
e 36

10




¢

st

[T TR

DO wd

10

11

3164184 Dust cover complete
2560039 Decorative list

2726084 Turntable

2732018 Driving belt -

2736089 Turatable

3458154

3912037
2013002
1803007
3412051
3412053
3412054
3412055
2005014
8005022
3152159

Topplate . .
Plastic foll (transport)
Felt washer

Screw 2.9 x 6.5 PIN 7982

Cuide washer
Cabinet, teak
Cabinel, rosewood
Cabinet, oak
Cabinet, white .
PC unit 4002

PC unit 4004
Haolder

12 3458114

3946018
13 3164142

3817022
14 2013088
15 2816085
16 3014023
17 2380093
18 2015503
19 2816083
20 2994012
21 3452268

22 2810066 -

23 2013206
24 7530008
25 3152135
25 2042216

—
Toppiate

Plastic foil

Cover

Foam {irans;

‘Serew 2935 5.

Spring

Guiding plate

Nut, nylon
Screw 3.5 x9.52
Spring

Nut

Back piece

Spring

Screw 2.9 x 16 DIN
Solder tag

Lead holder

Screw 4 x 16 DIN 84

#

3w B’ 38

34
35

36

3010007 Stop
3164190 Lid

2560039 Decorative list
2038055 Screw AM 3 x 6 DIN 963,

black

37 2830014 3Bearing ncedie

38 3030023 Hinge, left
3030022 Hinge, rigit -

39 3015030 Guiding piece

40 3452145 Back piece

41 2819062 Spuing
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50 3458121
31 3199046
52 3164179
53 5300090
54 3131083
35 7220057

7590076
56 2395034
57 8053020
80355622
58§ 7220057

$S 7220056

7500076
68 3358116

Tap plate

Thal

Caver .
Patentiameter

Hioswsit (01 pEATHHDTTYE
Hiouahg & pal. withou!
pins

Conwct pin

Sprre

Chassis 4002

Cluassis 4004

Hausing 10 pol. without
P

Housing § pol, withnru)
pins

Houang

Heat sink

31950647
3180621
3300491
823060312
6130376
3350044
2819696
3152329
207276t

3153068
T500067
BO05Q18
8003020
1500075
15000560
Ri5111

End piece
Stiyker
Pglentiameter
Lamp 14V 40 mA
PU poatd

Swieen

Spamg

Holdtr

Threaded DIN M3 x 4 .

DN 438

Halder

Cuntact pin

0C baured 4002
DT beard 4004
Conlact wpring
Convaci bridge
Lockwng spring




Bang&Olufsen '

99

78 6275391
79 7220036
80 7220056
. 7508076
BI 2905045
82 2830049
B3 2380096
B4 2038216
85 2015903
86 3014021
87 2624038
88 2641076
89 2381008
90 2593024
91 2624027
92 2390020
93 2013202
94 2510030
95 4200335
7500076

96 2036201
97 2013202
98 2365114
99 2938132
100 3151156
101 8400078
2722019

102 7220037
7506076
103 2938099
104 2381007
105 2938118
106 2013012
107 2013202
108 2514032
109 2013002
110 3013017
111 2038247
112 3164109
113 6600000

3180607

Movable wite bundle
Housing 11 pol.
Housing 9 pol. -
Housing -

Bearing.

Shaft

Nut

Screw 3 x 10 DIN 84
Screw 3.5x 952
Guide

Washer -

Clamp . .

Wing nut

Threadad pin

Spring washer

Spire, nylon

Screw 2.9 x 9.5 DIN 7981
Clamp

El. capacitor. .
Housing.

Screw 2.6 x 3 DIN 84
Secrew 9.5 x 2.9 BIN 7981
Bushing

Rubber bushing
Holder for motar
Motor

Belt washer

Housing 3 paol.
Housing

Rubber bushing
Wing nut

Bearing

Screw 2.9 x 13 DIN 7982 -
Serew 2.9 x 2.5 DIN 7981 .

Clamyp

Screw 2.9 x 6.5 DIN 7982
Guide rail :
Screw 3 x 6 DIN 84
Cover

Fuse 250 mA-T 250 V
Label for fuse

114
115
116
1Y

118

3131118
6660000
7400062
3131050

2013202

119 8013187

120

121
122
123

124
125
126

- 127

128 -
129
130
131
132
133

134
135
136
137
138
i39
140
141

2641062
2641061
2905056
2905055
2722014
2072920

2380068
2732032
2380108
2816081
2038208
2038208
2530253
3935022
2038233
3131084
8400080
3333080
3912042
3131034

2038216

2644003
2830045
3114105
2072705
2938077
3103067

Heousing for fuse
Fuse 250 mA-T 250V
Mains voliage switch

Housing for mains voltage
switch - -

Screw 1.9 x 9.5 DIN 7981
Transformer

Llamp, upper part
Clamp,bottom part
Bearing for spindle
Bearing for spindle

Belt washer .

Threaded pia M2 x 6
DIN 551

Square nui M2

Seivo belt x

Speecial nut

Leaf spring

Sciew 3 x 5 DIN 84
Screw 3 x 5 DIN 84
Bracket -

Strop

Screw AM 3 x 25 DIN 84
Housing for motor
Mator

Bamping for motor (foam}
Felt wasker

Housing for motor

Screw AM 3 x 10 DIN B4
Clamp

Shaft

Chassis

Threaded pinM3I x 4
Rubber bushing

Foot -

T ARt e
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e
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114
175
176
177
178
179

180
181
182
183
184

185
186
187

188
189
190
19}
ig92
193
184
195
196
187

201

2038952
2038206
2038247

Serew 3 x 4 DIN 963
Screw 3 x 4 DIN 84
Screw AM 3 x 6 mim DINE4

2072918 Threaded pin M3 x !5 mm

3151086
2038247

75306008
3152076
2032208
3391407
2034236
3152145

Holder - :
Screw AM 3 x 6 mm DINB4

2625002 Tooth-lock washer

Solder tag

Holder

Serew AM 3 x 5 mm DIN84
Transit protection

Screw AM 2x 3 mm DIN84

Holder for cover

3947421 Tape -

2645025
3937608
1350004
3152179

2810083
8760002
2853025
8230055
31375026
2853045
2810087
68140006
1850047
2038948
2832035
2034236
2850077
238216

2641075

2072911

8934410
3524008
3302230
2038948
26324021
2038208
7530023
2389031
2038208
3152074
2593028
3199049
3151139
2816116
2034220

Plate

Sigve arm

Cirelip UG 3 x 0.6
Holder for pickup arm
complete

Spring

Fato cell

Arm

Lamp 6V

Optics

Axm

Spring

Magnet eoil

Press bar -

Serew

Change Jever

Serew AM 2 x 3 mm DINS4
Pickup arm

Screw AM 3 x 10 mm
DN 84

Clamp

Adjustment screw -
Pickup MMC 4000
Servicekit for pickup
Cap for pickup

Screw

Washer

Screw AM 3 x5 DIN 84
Solder 1ag

Bearing nut

Screw AM 3 % 5 DIN 84
Holder

Spindle

Dia}

Holder for dial

Spring

Screw AM 2 x 12 DIN 84

218
219
220

21
222
223
224
225
226
221
228
229
230
231
232
233
234

235
236

23

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
2350004
2894029
2802023
2038233
2072101
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
2794029

2622041

2038208
2798003

3114068

2624028
2390046
251036
6140417
203826

Screw AM 2 x 6 DIN 84
Spring

Lifting arm complete
Spring

Serew AM 2 x 10 DIN 84
Spring -

Circlip. -

Armaturs

Washer

Screw AM 3 x 20 DIN B4
Threaded pin M3 x 4 mm
Screw AM 2 x4 DIN 84
Arm

Circlip -

Counterweight ]
Balder for counterweight
Cizclip

Threaded pin M2 x 3 s
Bearing holder

‘B!l 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

Hoksing with lamp
Diaghragmarm

Screw 2.84 x 12.7 ART
4261

Housing for folo resisior
Foto resistor

Holder

Screw

Roller

Washer

Screw AM 3 x 5 DIN 84
Exentrik

‘Chassis, slide

Thyust washer

Circlip

Bracket

PC-board

Serew AM 3 x 4 DIN 84
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PARTS LIST FOR PC-BOARD 8005014/
8005022 IMEC.)

03

PARTS LIST FOR PC BOARD BOOSOTGS . P 1 .
4005027 (MEC ]

1 29380693 Bushing, support tube 1 7210026 Socket 6 pol.
2 7210091 Socket 9 gal. 4 1938092 Bushing for wupport tubs

LR WY S

k] [t
_ D/ ) 12IDYDS SeLhet B opo). 5 2IRSIBS Valve [o) branpiior
by 72]0_055 Sockel B pol. & 06104 Setket 4 po)
3 2210106 Socket 11 pel. 7 1210103 Secket 3 pol
4 3558109 HReat sink for transistor. 8 T210103 Socket 3 pol.
_ 2622348 Wica sheet for transistor = = 9 1210097 Socket 10 pol.
3172074 (asulating bushing for 1§ 20132025crew for trausistar

transistor

ATS LIST FAR #C.g0ARJ ¢305017
TeCH

- {
‘C}“{ 3O ILI005% onwnr d pod 5 740D Myciotwith
75006076 Coniac) pry 6 2B1AIID Leaf spung
2 31310%9 Houiing T 2454170 Bonom piece
— 3 B300229 Light diade » 47518 Tape
4 7400115 Micorswitch ' B B340084 Transistor

9 3103077 Fod
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PARTS NOT SHOWN

Corrections to parts list in service
mamntal for Beogram 4002, type 5513

913

6270193 PU lead mounted 3535060 Inastraction diagram
6270199 PU lead with socket/remote 3391384 Quiter carton
conirol 3301385 Top/beltom inserl
7220163 Plug 7 pol, 3397157 Lid insert
6100012 Mains tead ) 3397158 Packing, left
6270194 Chassis cable 3397159 Packing, right

6273771 Lead set

Pos.
40 Cbsolete
57 8055020 Chassis, Komplet 4002
&7 2624038 Spring washer
104 2624038 Springwasher
140 Obsolote
14] Cosolete
142 QOysolete
143 Obsolete
144 Qbsolete
147 Obsolete
148 Obsoilete
150 Obsolote
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 -
unii is operated.

Remaote content

First time PHONO is depressed ~ Record player starts, slide travels in and pick-up armlowers if there is a record on’
‘ ihe turntable. '

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

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

Change to ancther program during  Pick-up arm rises and slide returns.
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 function being performed by record player.
control unit and radio set

The electrical circuits which process the remote control infermation in the Beo-.
gram 4004 consist, in principle, of three blocks: a start function, 2 riss/lower
function, and z stop function. The circuits receive two bits of informaticn from
the Beomaster 2400 through two exira pins in the DIN-connector.

o
%08
. Dem Jnot &
o | Loy T

LHW(

When the FHONO buiten is operated, pin 2 of P9 receives 13 volts and pin 4
of P9 receives approx. 6.5 volts. The emitter of 8TR5 receives 13 volis and the
cathode of 816 receives 6.5 volts; 8TRS is forward biased,

The collector of 8TRS goes high and 8TRE is forward biased throug 8R17,
8D7 and 8C11. 8TR7 is forward biased through 8R1%, 8TR6 and 8C11 until
8C11 is fully charged. The collector of 8TR7 goes high, and this high level is
fed to the START wire in the power supply section. The power supply turns
on, slide transpori starts, and the emitter of 8TR6 receives 21 volts througt
8R16, thereby locking the circuit until the stide has returned and the SO 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 PEONO bution is agamn operated, the voltage at the cathode of 306
again feaps to approx. 6.5 valts, 8TRS is forward biased, the collector goes
high, 81C2 is forward biased and the collector of BIC2 is-short-circuited to
chassit pplential. There is a eonnection from the collectorof BIC2 1o the rise/
Jowes iwijlch » the Beogyem 4004 sp that the pick-up orm rises and thereafle;
taw<¢ts when the PHONG Qufton i5 3¢air depeessed. The anaode of BDY & connec-
ted to the START section of the electronic switch and thereforte is high during
inward slide transport. This cayses 8D9 to be forward biased. 8TRE will then
likewise be forward biased, and the base of 8IC2 i5 short-circuled to chassis:
potential. Manual pick-up arm riseflowesing therefose cannot be performed
duzing inward stide transpon. The anode of 8D1D is similarly connected 16 the
STOP wction of the elecironic swileh so that manva] rse/lowering canno be
periormed during cuiward Nide sR5p0TE ENBLY.

P
3 R

PG

Witde 2 cecaed i1 betag played, §TRE # dorward Draged, Yhe colecioy 18 Jow and
8TR] reverse biased. Because of the voltage dividec 3R4 - AR5, 8C is charged
10 apprax. 6 volts. When a ¢hange to anather program is made on the remgte
control unit, the §3.volt potential at pin 4 of P9 disappears, 8C3 will discharge
through 8R5 and 8R7, causing 8TR1 to be reverse biased. -

The collector of BTR1 goes high and 8TR3 is forward biased. The collector of
BTR3 is connecled 10 the STOP tontact thicugh pin 8 of P10, and with a Jow
leve) ot the coMecips p§ BTR 2 the pick-up armm will rise and stide sevan. The bese
aof 8TRZ 15 cannected ta the riye/lawer secteaa of tire electronic switch thraugh
pin 9 of P10 so that when the pick-up arm i3 in us lifved position, 8TR1 s for-
ward buased, and the base of 3TR3 is short-circuited 1o chassis potential. Mence,
8TR3 cannot be forward biased when the pickup arm is in its }ifted position, and

- the stide therefore will not revnrn § 2 chunge is made to another function on the

remaie control unit, .

In norma pperstion, + 13 volis iem the Beomasies 2400 is applied 1o 1he oo
diade af 8103 (in the PHANQ made through 106 [ and (n ather prageam mades
thraugh 1D60). 8TR4 is reverse biased wilh apprax . 5 volts at the emittec and
8CZ 15 fully charged. When the STAMD BY buttan qn the remaote contral unit
or the radio set is operated, the + 13-volt poteniial from the radio set goes to

0 volts, and BTRY js forward hiased. The emitter of 8TR4 goes low, and 8C7
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will discharge such that a negative voltage appears at the cathode «f 8D4. 3D4
antd 8D9 receive forward bias, and the STOP section of the electronic switch is

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

O TE » M—

2105 PINE

PRGND
P IV
B Y
20570 > o
969
4010




