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" 300 Begrenzer 300 limiter 52 ;
400 Instrumenten-Verstarker 400 instrument amplifier StrﬂmIEUfplaﬂe NF'TE”
500 Aufnahme-Wiedergabe Relais 500 recording -playback relay un r 1 - 1
11 Bipaolar 600 Aufnahme-Verstarker 600 recording amplifier d SE VlCEhIHWEISE
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1400 Ersatzlast 1400 equivalent load
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4 {BG214.0) 94— Kunststoffolie
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Valid from ser.no.; 2863016001 (2 Track)
Alterations reserved!

Gultig ab Gerat Nr.: 2865016001 (4 Spur)
Gultig ab Gerat Nr.: 2863016001 (2 Spur)

Anderungen vorbehalten!

—p— 1IN 4148
Alle Schalter und Kontakte in Ruhe-
jie Lieferung von Aquivalenttypen und stellung (bzw. Wiedergabe) gezeichnet.

1 Sockelschaltungen der Transistoren vor.

All switches and contacts are shown in
rest position (resp. playback position).

ht to supply equivalent types and
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R33 8[ic]?7 Ra )
g o 2 =3
As measurement output for the connection of
a LF voltmeter (Ri = 10 MOhm) and an oscil- 1 T4
D lator use socket MONITOR contact 3 (left chan- 14
sl nel), contact 5 (right channel) and contact 2 8 Te 7 O
(chassis). All measurements involving the tape 1
,‘—r""!’_‘ have to be performed using the UHER test tape T2 T1
Z==a { = unrecorded sectior of DIN test tape 19 h/9.5). .D L9 4 1 1000 5
12Ke
4.1 R 405 and R 406 Adjustment of the 1 300 1
@ 50[3- {Start) level control
— e Use tape speed 9.5 >m/s. Set unit with tape 5.2 Alignment of the erasur
IU 30p {vorl ) inserted of with the light barrier for the automatic , load L 1401 and L 1402
O O O tape end switch off baing covered to recording 44 C1,C2,C3and ':_:4 Adjustment of the Measurement setup as desc:
‘ and press MONITOR pushbutton. Adjust output RF premagnetization unit to MONO 1. Adjust equ
Tf:j voltage of the audio oscillatorto get 20mV/333 Hz After exchange of the pc board “RF generator by turning the core in such a
R il Sy AN being applied to socket RADIO. Adjust master con- 1000 or integrated parts of this component the ator gets the nominal fre«
trol to the right hand stop. Adjust level precon- RF generator has to be aligned according to 12 kHz. Set unit to MONO
Fig. 1 trol RADIO L and R to get 0.775 V at the LF figure 5. load L 1401 as described wit
G DIA m;}igggrgs- Bandsorte micro amplifier 100 radio amplifier 200 recording- playback relay 50
| | | e 812 ... 505 601
| RZ% ,:,.;r*—- O 51 l%l-l-l LR NN 52
_ 1 larey R S'E T AST A3
_— = _5 — e 8 B T1
e O 4L_4d.. 13
Tg 91 97 5 T4
500 12 T O Rel. A
O noo @k (O
500 % 87 1 500
1 6 12 2123
1 200 13
101 106 111 contral winding meter left 2100
Tension Sensor Control
; B
Monitor sockets 1300 (without light barrier) 1600 1800 T12 BCE power supply LF and servo motor
5 T4 21111115
T1 z
MONITOR  DIA T8 | COry I
= O D17 O ECB wa
T3 C T10 -
T2
ey = O 'QQ ? m 13
TEEREN Q T8 TS > O o F
1301 1307 T Q3 310 120) BA] |
Y * 1
11800 13 ff”/‘; f ' 10
SRERE S r

1601 1607
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1

2 R2226, R 2227 and R 2228 Adjustment
of the tape speed (see figure 1)

For the adjustment of the tape speed in the indi-
vidual speed steps the UHER speed measurement
tape is being used (requisition number 029650).
The adjustment has to be performed according
to the manual enclosed to the measurement tape
by means of the variable resistors R 2226
(4.75 em/s), R 2227 (9.5 cm/s) and R 2228

(19 cm/s). When aligning the tape speed 19 cm/s

it is necessary to take care for the adjusting res-
istor R 2230 (E) being in the middle position.
The variable resistors R 2226, R 2227 and R 2228
become accessible on the printed circuit board
‘control capstan motor 2200" by an opening in
the unit bottom, closed by a stopper.

)

D R25c=
T1 C)
1 o 14 3
LG
1
= 8 Rel.B
1100
1 T] 8 14

4. Alignment of the rariable resistors in
the LF section

During all measurements an audio oscillator is
connected with socket RADIO using the equi-
valent circuit shown below: The output level
control has to be in the locking middle position.

2

250p I I 250p l

As measurement output for the connection of
3 LF voltmeter (Bi = 10 MOhm} and an oscil-
lator use socket MONITOR contact 3 (left chan-
nel), contact 5 (right channel) and contact 2
(chassis). All measurements involving the tape

have to be performed using the UHER test tape
(= unrecorded sectior of DIN test tape 19 h/9.5).

4.1 R 405 and R 406 /idjustment of the

Use tape speed 9.5 cm/s. Set unit with tape
inserted of with the light barrier for the automatic
tape end switch off being covered to recording
and press MONITOR pushbutton. Adjust output
voltage of the audio oscillator to get 20 myV/ 333 Hz
being applied to socket RADIO. Adjust master con-
trol to the right hand stop. Adjust level precon-
trol RADIO L and R to get 0.775 V at the LF

radio amplifier

200

4.3 R 331 and R 333 Adjustment of the limiter
indication

Measurement setup as described under 4 2. Re-
duce output voltage of the audio osciliator until
at the measurement output there is a reading
of 0.775 V. Adjust the variable resistors R 331
and R 333 on the pc board until the LED in-
dicating too high recording leveis just goes out.

_ | Relais C | g
.
instrument amplifier 400 €1, =2 C3 . ~Lh =
s3 G
LED/R LED/L —
R4(] |
R2. 5. Alignment of the RF generat:
' the rejector circuits
— _
RE RS The adjustment of the nominal
T comes only necessary after the &
T2 C} printed circuit board "RF generatc
401 — O other components influencing the
= T this modul. The alignment of the r
405 — Y O,—1 in the playback amplifier has to
— T4 A 24 after the exchange of the printe
— Bekidd “playback amplifier 900",
510 — 400

5.1 L 1002 Alignment of the nor
frequency

Connect frequency indicator to ¢
the printed circuit board "RF ge
Set unit to recording and stereo.
core of the generator coil L 1O
frequency is adjusted to 100 kHz

RF aenerator 1000
limiter 300 -
rR13  Sfic]? R
—1 e —l
1400 11 T&
B C @,
1
T2 T1
O Lo, [ 1007 s
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4.4 C1,C 2,C 3andC 4 Adjustment of the
RF premagnetization

After exchange of the pc board "RF generator
1000* or integrated parts of this component the
RF generator has to be aligned according to
figure 5.
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Measurement setup as des
Reduce output voltage at th

1.6 R 1706 and R 1707 Adjustment of the
start-up time when switching from

ior with the spring balance and adjust a tape

: . : control capstan motor 2200
snsion of 70 p by means of the variable resistor

1 1365 an the printed circuit board “impulis store PAUSE to START (see figure 1) R 30 R 28 R 265 3 by 30 dB = 0.65 mV. Set ta

dth unwinding control right 1500". Set unit to —J - » to position Fe and tape speed

EWIND with the same measu nt set nd - . - : R27 — T2 "3 variable RF capacitors C 1 and
_ _ surement selup a This adjustment has to be performed in a hori- ] . ] ariat capacito

yull spring balance. Adjust a tape tension of 30 p zontal operating position. The preadjustment IS T6 e . ¥ circuit I_::Darf_l‘- “head assembly

!ur-ng th_ls acting by means of ’[hl-E.E:f}arsg va- done at the contact 1602 of the printed circuit O(]G o T5 -4 S respectwely to get a frequen:

iable resistor R 1554 and the precision variable board “unwinding control left 1700 by measuring 19 T3 T1 T4 o » = - until —5 dB at 20 kHz at the
esistor R 1550 an adjusting the voltage. Set unit to START and O O —] T8 & . o s 5 related TD 33,3 Ha.

PAUSE and set switch 52 to position "tape reel D '_ - :12 Atter Thigy adjyet yanabie Bt |

, ; diameter 27 cm®. Adjust a voltage of 4.5 V by 7 C4 at a tape speed of 19 cm/s

1.4 Checking of the winding time means of the variable resistor R 1706. Set switch D response from +1to —1 at

Nith the tape tensions exactly adjusted the wind-  S2 to position “tape reel diameter 13—18 cm® 710 29 31 333 Hz. If necessary, adjust &

ng time has to range between 120 and 150 sec- and adjust a voltage of 5.5 Vv by means of the 33 exactly by means of the adj.

variable resistar R 1707. figure 1).

The final precision adjustment is performed like-
wise with reels of a diameter of 26.5 cm by means
of resistor R 1706 and with reels of a diameter

ynris using a tape (double) with 1200 m.

4.5 R1andR 2 Adjustment

1.t Checking of the intensity of the winding
impuls for the right hand winding motor

The checking is performed using two reels with
76.5 cm diameter each. First, with the full tape
on the right hand reel the unit is set 10 START
and PAUSE Actuating the key STOP the tape
se~tion of the omega loop must be wound to
the right hand reel without any loop. In case
of too high intensity of the winding impuls there
is 1 tape tension of more than 0.3 N (30 p) (see
chapter 1.3.2). If there is a tape tension of less
= n 0.3 N (30 p) the intensity of the winding
impuls is too small or lacking at all.

of 18 ¢m by means of resistor 1707, in both
cases with the almost full reel on the left un-
winding reel and while watching the 50 Hz strobo-
scope roller (C) or the 60 Hz stroboscope roll-
er (D) in corresponding artificial lighting. Switch-
ing from position START and PAUSE to position
START the tape must reach its nominal speed
without any noticable delay. That is the case with
the graduation onthe corresponding stroboscope
roller seeming to stand still at once. To check
the correct adjustment of the start-up time a
checking has to be performed wiith an almost

3. R 1125 Adjustment of the sensitivity of
response of the CIA relay

Set tape recorder to pasition DIA.

Turn the variable resisior R 1125 on the pc board
“DIA control 1100* to he right until the DiA relay
responds. Now turn thz resistor slowly to the left
until the DIA relay droas. Turn the resistor again
for 10 to the night.

After this a test recording has to be performed
at the tape speed of 9.5 cmisec.

voltmeter. Adjust both instrument systems with
the variable resistors R 405 and R 406 on the
pc board “instrument amplifier 400" to a 0 dB
reading.

4.2 R402 and R 404 Adjustment of the limiter

Increase output voltage of the audio oscillator
with the limiter turned on to get 60 mV being
applied to socket RADIO. Do not change position
of the level controls in relation to 4.1. Adjust
the limiters in both channels with the variable
resistors R 402 and R 404 on ti:: pc board

level

Record 333 Hz at a recordin
at a tape speed of 9.5 cm/s
and set unit to playback. Wit
TOR not being pressed adj
socket MONITOR with the ve
and R 2 on the printed circl
sembly Z 402 or Z 412 respe

tape head assembly

7 402 2track) or L

T nod e - - empty uoiwinding reel.
Tr.s winding impuls is needed for the tension winstrument amplifier 400" to get 0.85 V at the

duce output voltage of the audio oscillator until
at the measurement output there is a reading
of 0.775 V. Adjust the variable resistors R 331
and R 333 on the pc board until the LED in-
dicating too high recording levels just goes out.

pf _the tape while the omega loop of the capstan DIA control 1100 eacurement obfput.
15 ‘ormed. .
Relais C
O R25= instrument amplifier 400 Cl~L2 C3, L4
1900 2. R2226, R 2227 and R 2228 Adjustment T ®
of the tape speed (see figure 1) 1 14, 53
T4 CE o] T3 LED/R LED/L .
control winding motor right 2 : _ oo Te
I 1 For the adjustment of the tape speed in the indi- ; -
vidual speed steps the UHER speed measurement I:] 1
T l L il tape is being used (requisition number 029650). ¥ 8 Rel.B REH 2. ‘:‘I_:'g“"f‘&"tt of ?he IF:E gel
Q 21 2 The adjustment has to be performed according — = e rejector circu
TBD to the manual enciosed to the measurement tape 1100 e RE6E RD The adjustment of the nor
D by means of the variable resistors R 2226 T1 comes mjly r_xe::essary after
(4.75 cmis), R 2227 (9.5cm/s) and R 2228 ’ 7'\ 8 14 12 () | printed cirouit board “RF ge
T2 (19 cm/s). When aligning the tape speed 19 cm/s 501 — O other components influenct
it is necessary to take care for the adjusting res- == T3 this modul. The alignment ©
istor R 2230 (E) being in the middle position. 405 — O) OITI in the playback amplifier F
The variable resistors R 2226, R 2227 and R 2228 ' : _ — T4 21 24 after the exchange of the |
become accessible on the printed circuit board 4. Alignment of the variable resistors in o= — “playback amplifier 900",
11900 13 “control capstan motor 2200 by an opening in the LF section 410 — 400
the unit bottom, closed by a stopper. During all measurements an audio oscillator is
connected with socket RADIO using the equi- 5.1 L 1002 Alignment of tI
/_7\ valent circuit shown below: The output level 4.3 R 331 and R 333 Adjustment of the limiter frequency
E control has to be in tte locking middle position. indication Connect frequency indicatc
3 N Measurement setup as described under 4.2. Re- the printed circuit board °

Set unit to recording and ¢
core of the generator colil
frequency is adjusted 10 10

RF generator  1C
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| ?:33'[ J ‘g : g @ O The measurement of the brake effect is per- tact K 1. The servo motor must start up. Fusten
for the connection of T3 formed using a tape reel (core diameter 80 mm) the gear wheel (E) by means or the plastic nut
- MOhm) and an oscil- to which about 5 m tape is wound. Hook a spring until the release clutch is just turning., After this
R contact 3 (left chan- 141911 T4 balance to the free end of the tape (measuring secure nut (F) with lacquer against undesired
iannel) and contact 2 8 Te 7 O range of about 1 kp). Nominal value 400—-450 p. twisting.
nts involving the tape 1
ng the UHER test tape T2 T T1 5
DIN test tape 19 h/9.5), O lely O T o0n & B,

ustment of the 1 300 1

5.2 Alignment of the erasure head equivalent
load L 1401 and L 1402

Measurement setup as described under 5.1, Set
unit to MONO 1. Adjust eguivalent load L 1402
by turning the core in such a way that the rener-
ator gets the nominal frequency of 109 kHz
+ 2 kHz. Set unit to MONO 2. Adjust equivalent

fs. Set unit with tape
arrier for the automatic
] covered to recording
hbutton, Adjust output
torto get 20mVyvV/333 Hz
DIG. Adjust master con-
p. Adjust level precon-

4.4 C1,C2,C3andC 4 Adjustment of the
RF premagnetization

After exchange of the pc board "RF generator
1000* or integrated parts of this component the
RF generator has to be aligned according to

et 0.775 V at the LF fiqure 5. load L 1401 as described with MONO 1, Fig., 2
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4.3 R 331 and R 333 Adjustment of the limiter
indication

Measurement setup as described under 4.2. Re-

duce output voltage of the audio oscillator until

at the measurement output there is a reading

of 0.775 V. Adjust the variable resistors R 331

and R 333 on the pc board until the LED in-
dicating too high recording ieveis just goes out.

Relais C l
R2
instrument amplifier 400 . . o C '
LED/R 27 LED/L . .
R4
. 5. Alignment of the RF generator and o’
R2 the rejector circuits
LHEI IREJ The adjustment of the nominal frequenc. be-
/ T comes only necessary after the exchange «f the
T2 (:J printed circuit board “RF generator 1000 ¢ f any
601 — O other components influencing the frequenry on
r T3 this modul. The alignment of the rejector circuits
405 — ) — in the playback ampilifier has to be perfa-med
— T4 21 24 after the exchange of the printed circuit I card
s k=) “playback amplifier 900",
410 — 400

5.1 L 1002 Alignment of the nominal
frequency

Connect frequency indicator to contact 12304 of
the printed circuit board “RF generator 1000"
Set unit to recording and stereo. By turniig the
core of the generator coil L 1002 the naminal
frequency is adjusted to 100 kHz + 2 kHz.

RF aenerator 1000 G s
limiter 300 5
Rz 8ficl?  R3 d
| 2z — T3
1410 |1 T4
87 e
1
T2 T1 T 8
- el O 1 1000 5 O
1 300 1

4.4 C1,C2,C3andC 4 Adjustment of the
RF premagnetization

After exchange of the pc board "RF generator
1000 or integrated parts of this component the
RF generator has to be aligned according 1o
figure 5.

5.2 Alignment of the erasure head equivalent
load L 1401 and L 1402

Measurement setup as described under 5.1, Set
unit to MONO 1. Adjust equivalent load L 1402
by turning the core in such a way that the ~ener-
ator gets the nominal frequency of 102 kHz
+ 2 kHz. Set unit to MONO 2. Adjust equivalent
load L 1401 as descnbed with MONO 1,

| I — Tt T
T4 T3
O O
T(? i 900 18 Q

5.4 L 901 and L 902 RF rejector circuits in
the playback amplifier

Set unit to RECORDING. Do not press the MON]I-
TOR button (S 1). Connect LF voltmeter to socket
MONITOR.

Adjust RF mimmum by turning the cores of the
RF rejector coils L 901 and L 902 on the printed
circuit board “playback amplifier 900"

6. Adjustment of the tape brakes
(see figure 2)

The braking levers {A) must have a bending re-
sulting in position STOP in a distance of 2 mm
on the left side and 1 mm on the right side to
the brake release pot (B).

Between the right hand braking lever and the
brake release lever (F) there must be a distance
of 0.1 to 0.2 mm with the right hand braking
lever being pressed against the brake release
nnl_ .n'l:':!*.

The braking strips must lie in the center of the
fabric strips on the turntables. The adjustment
is done by bending the levers (C}.

The measurement of the brake effect i1s per-
formed using a tape reel (core diameter 60 mm)
to which about 5 m tape 15 wound, Hook a spring
balance to the free end of the tape (measuring
range of about 1 kp). Nominal value 400—4250 p.

Fig. 3

7.1 Removal of the gear wheels

To remove the gear wheel (A) with the cam plate
the locking ring has to be destroyed (B). The idler
gear can be removed after removal of the Seeger
ring (D) and of the gear wheel (E) with the release
clutch and after removal of the plastic nut (F).

7.2 Installment and adjustment of the gear
wheels

The installment has to be performed in position
START, The markings at the gear wheel (A} and
at the idier gear (C) have to face each other:
the marking at the gear wheel (E) has to be
shifted to the right by three teeth related to the
idier gear (C).

The gear wheel (A) and the gear wheel (C} have
to be secured by a new locking ring (B) and
a Seeger ring (D) respectively.

7.3 Adjustment of the release cluich In
the gear wheel {C)

Set unit to START and PAUSE. Bridge con-
tact K 1. The servo motor must start up. Fasten
the gear wheel (E) by means or the plastic nut
until the release clutch is just turning. After this
secure nut (F) with lacquer against undesired

twisting.

Fig. 2
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voltmeter. Adjust both instrument systems with
the variable resistors R 405 and R 406 on the
pc board “instrument amplifier 400" to a 0 dB
reading.

4.2 R 402 and R 404 Adjustment of the limiter

increase output voltage of the audio oscillator
with the limiter turned on to get B0 mV being
applied to socket RADIO. Do not change position
of the level controls in relation to 4.1. Adjust
the limiters in both channels with the variable
resistors R 402 and R 404 on ih: pc board
“instrument amplifier 400" to get 0,85 V at the
measurement output,

Measurement setup as described under 4.1,
Reduce output voltage at the audio o:cillator
by 30 dB = 0.65 mV. Set tape selector switch
to position Fe and tape speed to 9.5 cm/s Adjust
variable RF capacitors C 1 and C 2 onthe Jrinted
circuit board "head assembly Z 402 or Z 412
respectively” to get a frequency response of —3
untiil —5 dB at 20 kHz at the socket MONITOR,
related to 333 Hz.

After this, adjust variable RF capacitors C 3 and
C4 at a tape speed of 19 cm/s to get a frequency
response from +1 to —1 at 20 kHz, related to
333 Hz. If necessary, adjust tape speed 13 cm/s
exactly by means of the adjust control (L) (see
figure 1).

4.5 R1 and R 2 Adjustment of the playb. ¢k
level

Record 333 Hz at a recording level of 0 cB and
at a tape speed of 9.5 cm/s. Rewind recording
and set unit to playback. With pushbutton M1ONI-
TOR not being pressed adjust 0.775 V at the
socket MONITOR with the variable resistoss R 1
and R 2 on the printed circuit board "Head as-
sembly Z 402 or £ 412 respectively.

tape head assembly

Z 402( 2track) or L4412 (4tra %)

R2 R
1l —L2 C3 —~L4
OC
J
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4.3 R 331 and R 333 Adjustment of the limiter
indication

Measurement setup as described under 4.2 Re-
duce output voltage of the audio oscillator until
at the measurement output there is a reading
of 0.775 V. Adjust the variable resistors R 331
and R 333 on the pc board until the LED in-

5. Alignment of the RF generator and o*
the rejector circuits

The adjustment of the nominal frequency be-
comes only necessary after the exchange of the
printed circuit board “RF generator 1000" cf any
other components influencing the frequency on
this modul. The alignment of the rejector ciicuits
in the playback amplifier has to be perfo'med
after the exchange of the printed circuit t oard
“playback amplifier 800",

5.1 L 1002 Alignment of the nominal
frequency

Connect frequency indicator to contact 1202 of
the printed circuit board “RF generator 10307
Set unit to recording and stereo. By turnig the
core of the generator coil L 1002 the nom nal
frequency is adjusted to 100 kHz +2 kHz

equivalent load

1400
L2

L1

[T

1401 1406

5.3 L1 andL 2 RF rejector circuits in the
recording amplifier

Set unit to RECORDING and STEREO. Connect
LF voltmeter to the measure points MF 1 and
MP 2 on the printed circuit board “basic wiring
1-99",

playback amplifier 900

7 1
IC 1 o

L2 8 14 L1
TH T 1%
D O D

4 T

T 3

O
O

' BL

i)
900 o] O

T1

el

5.4 L 901 and L 902 RF rejector circuits in
the playback amplifier

Set unit to RECORDING. Do not press the MONI-
TOR button (5 1). Connect LF voltmeter to socket
MONITOR,

Adjust RF minimum by turning the cores of the
RF rejector coils L 801 and L 902 on the printed
circuit board “playback amplifier 900",

6. Adjustment of the tape brakes
(see figure 2}

The braking levers (A) must have a bending re-
sulting in position STOP in a distance of 2 mm
on the left side and 1 mm on the right side to
the brake release pot (B).

Between the night hand braking lever and the
brake release lever (F) there must be a distance
of 0.1 to 0.2 mm with the right hand braking

The adjustment is done by shifting the clevis
hooks (D) or by changing the position of the
springs (E). The right hand spring must be hooked
in such a way that there is no danger of its
hooking to the brake release lever (F). Finally
press the braking lever (A) to the brake release
pot (B).

Nominal value of the braking strength 600-700 p.

The adjustment is done after loosening the
screws (G) by shifting the adjustment plates (H).

7. Exchange of the gear wheels of the
servo-gear (see figure 3)

Fig. 3

7.1 Removal of the gear wheels

To remove the gear wheel (A} with the cam plate
the locking ring has to be destroyed (B). The idler
gear can be removed after removal of the Seeger
ring (D) and of the gear wheel (E)} with the release
clutch and after removal of the plastic nut (F).

7.2 Instaliment and adjustment of the gear
wheels

The installment has to be performed in position
START. The markings at the gear wheel (A) and
at the idler gear (C) have to face each other:
the marking at the gear wheel (E) has to be
shifted to the right by three teeth related to the
idler gear (C).

The gear wheel (A) and the gear wheel (C} have
to be secured by a new locking nng (B} and
a Seeger ring (D) respectively.
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44 C1,C2, C3andC4 Adjustment of the
RF premagnetization

After exchange of the pc board "RF generator
1000" or integrated parts of this component the
RF generator has to be aligned according to
figure 5.

T1 Tid

®,

T 1000 5

5.2 Alignment of the erasure head equivaient
load L 1401 and L 1402

Measurement setup as described under 5.1, Set
unit to MONQO 1. Adjust equivalent load L 1402
by turning the core in such a way that the nener-
ator gets the nominal frequency of 100 kHz
+ 2 kHz. Set unit to MONO 2. Adjust eqursaient
lpad L 1401 as described with MONO 1.

is done by bending the levers (C),

The measurement of the brake effect is per-
formed using a tape reel (core diameter 60 mm)
to which about 5 m tape is wound. Hook a spring
balance to the free end of the tape (measuring
range of about 1 kp). Nominal value 400-450 p.

B,

—m

Fig. 2

Set unit to START and PAUSE. Bridge :on-

tact K 1. The servo motor must start up. Fasten
the gear wheel (E} by means or the plastic nut
until the release clutch is just turmng. After this
secure nut (F) with lacquer against undesired
twisting.
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4.3 R 331 and R 333 Adjustment of the limiter
indication
Measurement setup as described under 4.2. Re-
duce output voltage of the audio oscillator until
at the measurement output there is a reading
of 0.775 V. Adjust the variable resistors R 331
and R 333 on the pc board until the LED in-
dicating too high recording levels just goes out.

limiter 300
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44 C1,C2 C3andC4 Adjustment of the
RF premagnetization

After exchange of the pc board "RF generator
1000" or integrated parts of this component the
RF generator has to be aligned according to
figure 5,

5. Alignment of the RF generator and o
the rejector circuits

The adjustment of the nominal frequency be-
comes only necessary after the exchange «of the
printed circuit board "RF generator 1000" ¢f any
other components influencing the frequency on
this modul. The alignment of the rejector cicuits
in the playback amplifier has to be perfc-med
after the exchange of the printed circuit toard
“playback amplifier 200"

5.1 L1002 Alignment of the nominal
frequency

Connect frequency indicator to contact 1202 of
the printed circuit board “RBF generator 1000°
Set unit to recording and stereo. By turniag the
core of the generator coil L 1002 the naminal
frequency is adjusted to 100 kHz + 2 kHz.

RF aenerator 1000
L2
T3
T4
»,
11 T2
O
1 1000 § D

5.2 Alignment of the erasure head equivaient
load L 1401 and L 1402

Measurement setup 25 described under 5.1, Set
unit to MONO 1. Adjust equivalent load L 1402
by turning the core in such a way that the ~ener-
ator gets the nominal frequency of 100 kHz
+ 2 kHz. Set unit to MONO 2 Adjust equivalent
ioad L 1401 as descnbed with MONO 1,
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5.4 L 901 and L 902 RF rejector circuits in
the playback amplifier

Set unit to RECORDING. Do not press the MONI-
TOR button (5 1). Connect LF voltmeter to socket
MONITOR.

Adjust RF minimum by turning the cores of the
RF rejector coils L 901 and L 902 on the printed
circuit board “playback amplifier 900",

6. Adjustment of the tape brakes
(see figure 2)

The braking levers (A) must have a bending re-
sulting in position STOP in a distance of 2 mm
on the left side and 1 mm on the right side to
the brake release pot (B).

Between the right hand braking lever and the
brake release lever (F) there must be a distance
of 0.1 to 0.2 mm with the right hand braking

lever being pressed against the brake release
et 0
| e T

The braking strips must lie in the center of the

tabric strips on the turntables. The adjustment
is done by bending the levers (C).

The measurement of the brake effect is per-
formed using a tape reel (core diameter 60 mm)
to which about 5 m tape i1s wound. Hook a spring
balance to the free end of the tape (measuring
range of about 1 kp). Nominal value 400-450 p.
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Fig. 3

7.1 Removal of the gear wheels

To remove the gear wheel (A) with the cam plate
the locking ring has to be destroyed (B). The idler
gear can be removed after removal of the Seeger
ring (D) and of the gear wheel (E) with the release
clutch and after removal of the plastic nut (F).

7.2 Installment and adjustment of the gear
wheels

The installment has to be performed in position
START. The markings at the gear wheel (A} and
at the idler gear (C) have to face each other;
the marking at the gear wheel (E) has to be
shified to the right by three teeth related to the
idler gear (C).

The gear wheel (A) and the gear wheel (C) have
to be secured by a new locking ring (B) and
a Seeger ring (D) respectively.

7.3 Adjustment ot the release ciuich in
the gear wheel (C)

Set unit to START and PAUSE. Bridge con-
tact K 1. The servo motor must start up. Fasten
the gear wheel (E} by means or the plastic nut
until the release clutch is just turning. After this
secure nut (F) with lacquer against undesired
twisting.
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‘the sensitivity of voltmeter. Adjust both instrument systems with
slay the variable resistors R 405 and R 406 on the
sn DA pc board “instrument amplifier 400" to a 0 dB
1125 on the pc board reading.

ight until the DIA relay
sistor slowly to the left
‘urn the resistor again

4.2 R 402 and R 404 Adjustment of the limiter

Increase output voltage of the audio oscillator
with the limiter turned on to get 60 mV being

| hasto be Periommed  .olisg 14 socket RADIO. Oio ot change position

Measurement setup as descrnibed under 4.1.
Reduce output voltage at the audio o:cillator
by 30 dB = 0.65 mV. Set tape selector switch
to position Fe and tape speed to 9.5 cm/s Adjust
variable RF capacitors C 1 and C 2 on,the arinted
circuit board "head assembly £ 402 or £ 412
respectively” to get a frequency response of — 3
until —5 dB at 20 kHz at the socket MONITOR,
related to 333 Hz,

After this, adjust variable RF capacitors C 3 and
C4 at a tape speed of 19 cm/s to get a frequency
response from +1 te —1 at 20 kHz, related to
333 Hz. If necessary, adjust tape speed 13 cm/s
exactly by means of the adjust control (£) (see
figure 1).

4.5 R1andR 2 Adjustment of the playk. ck
level

Record 333 Hz at a recording level of 0 ¢B and
at a tape speed of 9.5 cm/s. Rewind recording
and set unit to playback. With pushbutton IONI-
TOR not being pressed adjust 0.775 V at the
socket MONITOR with the variable resistors R 1
and R 2 on the printed circuit board “Head as-
sembly Z 402 or Z 412 respectively.

tape head assembly

Z 402 2track) or 2412 (4tra k)

Relais C

Ll of the level controls in relation to 4.1, Adjust
the limiters in both channels with the variable
resistors R 402 gnd R 404 on ti.: pc board
“instrument amplifier 400° to get 0,85 V at the

{100 measurement output.

R25c=

) instrument amplifier 400

i O

114 T3 LED/R 2> LEDA

5 R-‘-’.D

<48 el.B R?

e ey

9 / R6 RS
8 14 T1

o T3

408 =— e

o T4 21 24

iable resistors in e Aaktdhal
410 — 400

» an audio oscillator is
RADIO using the equi-
low: The output level
ocking middle position.

4.3 R 331 and R 333 Adjustment of the limiter
indication

Measurement setup as described under 4.2. Re-
duce output voltage of the audio oscillator until
at the measurement output there is a reading
of 0.775 V. Adjust the variable resistors R 331
and R 333 on the pc board until the LED in-

5. Alignment of the RF generator and o
the rejector circuits

The adjustment of the nominal frequenc, be-
comes only necessary after the exchange «f the
printed circuit board "RF generator 1000" ¢.f any
other components influencing the frequency on
this modul. The alignment of the rejector circuits
in the playback amplifier has to be perfo-med
after the exchange of the printed circuit t card
"playback amplifier 900",

5.1 L 1002 Alignment of the nominal
frequency

Connect frequency indicator to contact 122 of
the printed circuit board "RF generator 1220"
Setl unit to recording and stereo. By turniic the
core of the generator coil L 1002 the nam™ nal
frequency is adjusted to 100 kHz + 2 kHz.

R2 R1
C1—C2 C3 L4
S
]

equivalent load

1400
L2

@

[TTTT]

1401 1406

5.3 L 1 and L 2 RF rejector circuits in the
recording amplifier

Set unit to RECORDING and STEREQ. Connect
LF voltmeter to the measure points MP 1 and
MP 2 on the printed circuit board “basic wiring
1-98".

playback amplifier Q00
7 1
1C 1 o
LZ ] 14 L'l
T6 T1 15

D O
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5.4 L901 and L 802 RF rejector circuits in
the playback amplifier

et unit to RECORDING. Do not press the MONI-
TOR button (S 1). Connect LF voltmeter to socket
MONITOR.

Adjust RF minimum by turning the cores of the
RF rejector coils L 801 and L 802 on the printed
circuit board “playback amplifier 900",

6. Adjustment of the tape brakes
(see figure 2}

The braking levers (A} must have a bending re-
sulting in position STOP in a distance of 2 mm
on the left side and 1 mm on the right side to
the brake release pot (B).

Between the nght hand braking lever and the
brake release lever (F) there must be a distance
of 0.1 to 02 mm with the right hand braking

The adjustment 1s done by shifting the clevis
hooks (D) or by changing the position of the
springs (E). The right hand spring must be hooked
in such a way that there is no danger of its
hooking to the brake release lever (F). Finally
press the braking lever {A) to the brake release
pot (B).

Nominal value of the braking strength 600-700 p.

The adjustment i1s done after loosening the
screws (3) by shifting the adjustment plates (H).

7. Exchange of the gear wheels of the
servo-gear (see figure 3)

i i,
Yot

== Fig. 3

7.1 Removal of the gear wheels

To remove the gear wheel (A) with the cam plate
the locking ring has to be destroyed (B). The idier
gear can be removed after removal of the Seeger
ring (D) and of the gear wheel (E) with the release
clutch and after removal of the plastic nut (F)

7.2 Instaliment and adjustment of the gear
wheels

The installment has to be performed in position
START, The markings at the gear wheel (A) and
at the idier gear (C) have to face each other;
the marking at the gear wheel (E) has to be
shifted to the right by three teeth related to the
idler gear (C).

The gear wheel (A) and the gear wheel (C) have
to be secured by a new locking ring (B) and
a Seeger ring (D) respectively.
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a voltage reading of +12to +13 V.
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1.3 Measurement of the tape tensions
(see figure 1)

The measurement of the tape tensions is per-

formed in vertical operating position with a full®

tape reel of 18 cm diameter. Hook a spring

()74
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14,21 "
RE 1621
N
130
1 1600 ?! D
3] R20
1C1 o T1 T2 D
s OO R13

1.3.2 R1565 and R 1550/1554 Adjustment
of the winding tensions (see figure 1)

PLace on the right turntable a full reel with a
diameter of 18 cm (7 inch). Set unit to START.
Guide tape over the right hand tape tension
sensor (D) and between the two pins on the
support of the light barrier. Follow the tape ten-

chapter 1.3.2). If there is a tape tension of less
th. m 0.3 N (30 p) the intensity of the winding
imouls is too small or lacking at all.

Tr.s winding impuls i1s needed for the tension
of the tape while the omega loop of the capstan
is ‘ormed

1900
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control winding motor right Bt |

T4 l.L.l
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1 1900 13

Malel seeiming I aldlild Sl ab Wi TR LTTEA
the correct adjustment of the start-up time a
checking has to be performed vith an almost
empty uowinding reel.

2, R2226,R 2227 and R 2228 Adjustment
of the tape speed (see figure 1)

For the adjustment of the tape speed in the indi-
vidual speed stepsthe UHER speed measurement
tape is being used (requisition number 029650).
The adjustment has to be performed according
to the manual enclosed to the measurement tape
by means of the variable resistors R 2226
(4.75 cmis), R 2227 (9.5 cm/fs) and R 2228

(19 cm/is). When aligning the tape speed 19 cm/s
it is necessary to take care for the adjusting res-
istor R 2230 (E) being in the middle position.
The variable resistors R 2226, R 2227 and R 2228
become accessible on the printed circuit board
“control capstan motor 2200" by an opening in
the unit bottom, closed by a stopper.

at the tape speed ot

DIA control

4. Alignment of th
the LF section

During all measurer
connected with soc
valent circuit show
control has to be in
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Adjustment of the variable resistors

1. Alignment of the variable resistors in
the driving mechanism

1.1 R 2008 Adjustment of the operating
voltage

For measurement of the operating voltage con-
nect the digital voltmeter to the contacts 2011
to 2013 (+20 V) and 2001 to 2005 (chassis)
of the printed circuit board “power supply
winding motors 2000" Exactly adjust a voltage
of 20 V by means of the adjustable resistor
R 2008.

1.2 Adjustment of the working point of the
light barrier of the automatic tape
end switch off

Far the adjustmant the head assembly and the
front head shield have to be put on to prevent
external light leak. The adjustment is performed
with the UHER test tape inserted in position
STOP. At the DC-voltmeter (Ri = 1 MOhm), con-
nected to the contacts 2006 and 2001 (chassis)
a voltage of 1,5 V is adjusted by means of the
variable resistor B 2014. After this the inserted
tape is removed. The DC-voltmeter now must
give a voltage readingof +12to +13V,

2000

power supply winding motors
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1 2000 13 7 :
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1.3 Measurement of the tape tensions
(see figure 1)

The measurement of the tape tensions is per-

formed in vertical operating position with a full’

tape reel of 18 cm diameter. Hook a spring

impuls store with unwinding control right

balance (measurement range about 150 p) to
the free end of the tape. The light barrier (A)
of the automalic tape end switch off is covered
by a lighttight adhesive tape during the measure-
ment.

1.3.1 R1720 and R 1713 Adjustment of the
unwinding tensions (see fig. 1)

Place on the left turntable a full reel with a dia-
meter of 18 cm (7 inch). Set unit to START. Guide
tape over the left tape tension sensor and the
guide roller at the capstan (B). Hook spring bal-
ance to the tape end of the measuring tape and
unwind. Adjust a tape tension of 50 p by means
of the variable resistor R 1720 on the printed
circuit board "unwinding control left 1700". Set
the unit to FAST Forward with the same measure-
ment setup and pull spring balance. Adjust an
unwinding tensicn of 30 p by means of the va-
riable resistor R 1713 on the printed circuit board
“unwinding control left 1700"

1700

unwinding control left

21 1700 1
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1.3.2 R1565 and R 1550/1554 Adjustment
of the winding tensions (see figure 1)

PLace on the right turntable a full reel with a
diameter of 18 cm (7 inch). Set unit to START
Guide tape over the right hand tape tension
sensor (D) and between the two pins on the

support of the light barrier. Follow the tape ten-

1500

22 1500 1

1500

35 3

sior with the spring balance and adjust a tape
tension of 70 p by means of the variable resistor
R 1565 on the printed circuit board “impuls store
with unwinding control right 1500", Set unit to
REWIND with the same measurement setup and
pull spring balance. Adjust a tape tension of 30 p
durng this acting by means of the coarse va-
riakle resistor R 1554 and the precision variable
resistor R 1550,

1.4 Checking of the winding time

Wiih the tape tensions exactly adjusted the wind-
ing time has to range between 120 and 150 sec-
onds using a tape (double) with 1200 m,

1.i Checking of the intensity of the winding
impuls for the right hand winding motor

The checking is performed using two reels with
26.5 cm diameter each. First, with the full tape
on the right hand reel the unit is set to START
and PAUSE. Actuating the key STOFP the tape
section of the omega loop must be wound to
the right hand reel without any loop. In case
of 100 high intensity of the winding impuls there
IS & tape tension of more than 0.3 N (30 p) (see
chapter 1.3.2). If there is a tape tension of less
i n 0.3 N (30 p) the intensity of the winding
impuls is too small or lacking at all.

Tr.s winding impuls is needed for the tension
of the tape while the omega loop of the capstan
Is ‘ormed.
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1.6 R1706 and R 1707 Adjustment of the
start-up time when switching from
PAUSE to START (see figure 1)

This adjustment has to be performed in a hori-
zontal operating position. The preadjustment is
done at the contact 16802 of the printed circuit
board “unwinding control left 1700 by measuring
an adjusting the voltage. Set unit to START and
PAUSE and set switch 52 to position "tape reel
diameter 27 cm". Adjust a voltage of 4.5 V by
means of the variable resistor R 1706. Set switch
S2 to position “tape reel diameter 13-18 cm”
and adjust a voltage of 5.5 V by means of the
variable resistor R 1707.

The final precision adjustment is performed like-
wise with reels of a diameter of 26.5 cm by means
of resistor R 1706 and with reels of a diameter
of 18 cm by means of resistor 1707, in both
cases with the aimost full reel on the left un-
winding reel and while watching the 50 Hz strobo-
scope roller (C) or the 60 Hz stroboscope roll-
er (D) in corresponding artificial lighting. Switch-
ing from position START and PAUSE to position
START the tape must reach its nominal speed
without any noticable delay. That is the case with
the graduation on the corresponding stroboscope
roller seeming to stand still at once. To check
the correct adjustment of the start-up time g
checking has to be performed with an almost
empty uiwinding reel.

2. R2226,R 2227 and R 2228 Adjustment
of the tape speed (see figure 1)

For the adjustment of the tape speed in the indi-
vidual speed steps the UHER speed measurement
tape is being used (requisition number 029650).
The adjustment has to be performed according
to the manual enclosed to the measurement tape
by means of the variable resistors R 2226
(4.75 cm/fs), R 2227 (9.5cm/s) and R 2228
(19 cm/s). When aligning the tape speed 19 cm/s
it is necessary to take care for the adjusting res-
istor R 2230 (E) being in the middle position.
The variable resistors R 2226, R 2227 and R 2228
become accessible on the printed circuit board
“control capstan motor 2200" by an opening In
the unit bottom, closed by a stopper.

contro

3. R 1125 Adjustn
response of the

Set tape recorder tc
Turn the variable res
“DIA control 1100" t
responds. Now turn
until the DIA relay c
for 10 to the right.
After this a test rec
at the tape speed of

DIA control

4. Alignment of ti
the LF section

During all measure
connected with so
valent circuit show
control has to be ir
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