Taﬂoﬁﬂm?
e DD

P Service manual

e il st -

ANDBERG

Tape recorder
series 1600X

.

5 # - 3 § ! " i p ; i [
e — (. o PV v E | Ll ! L i ; 1 s L e 5




1.0 Technical Specifications ... .....................
2.0 Operating Contvols. ............................
3.0 [nput and Ouiput Terminals......................

4.0 Tape Transport Mechanizm. Detailed Descrip-
tion and Alignment Prosedures..................

4.1 Operating Lever 980225, .. . ................
4.1.1 Eccentric Segment 990203..,.. ..., [
4.1.2 Pressure Roller Arm 990302,.........
4.1.3 Operating Arm 248186................

4.2 Turntables. . ... ... ... . ... .. il
4.2.1 Supply Turntable. ... ................
4.2.2 Tape Tension...., .., .. ... .cco......
4.2.3 Take—up Turntable...................
4.2.4 Adjustment of Turntables. ............

4.3Clulehes. .. ... ... e
4. 3. 1 Neutral............o i i
4.3.2 Normal Forward Drive.. .............
4.3.3 Fast Forward Winding. . ............,.
4.3.4 Fast Reverse Windiog................
4.3.5Free. ... .

4.4 Motor Pulley 243340C. .. .. ..., .............

4.5 Drive Belt 213997. .. .............. . 00 ui s

4.6 Transfer Wheel 990233.....................

4.7 Lifting Arm 890201.. ... ..... ... ... ... ...

4.8 Flywheel with Capstan 980312, ..... .........

4.9 8peed Selector. . ..ol i e

4,10 Instantaneous Start/Stop Mechanism.........

4.11 Pressure Pad. . ....... ... . .. ciiiiiiiaann

4,12 End Stop Mechanism......................
4. 12,1 Neutral.......... ... aiiilt.
4.12.2 Normal Forward Drive, ... ....... ...
4.12. 3 Free. . e e
4.12.4 End Stop or Tape Breakage..........
4,12,5 Tape Feeler Tension................

5.0 Electronjé Circuits. Detaited Description........

5.1 The Main Electronic Units. Block Diagram...
5.1.2 Milcrophone and Line Amplifier........
5.1.3 Buffer Amplifier.....................
5.1.4 Record Equalizing Amplifier. .........
5.1.5 Indicator Ampliller..................

5.1.6 Osclllator with Ampliflier.
Bias~ and Erase Circults............

5.2 Playback Electronies......................
5.2.1 Playback Equalizing Amplifier.........
5.2.2 Piayback Booster Amplifier. .. ........

5.3 Power Supply:. ... .. i i i

5.4 Output Switching System....................

5.4.1 Playback Selector with Output
Receptacles. ........................

6.0 Allgnment of Electrical Circuits and Tape Path., ..

6.1 Head Alignment and Track Control with
Tandberg Test TAPES. ...t vurriirancronn

6.1.1 Model 1641X (Four Track).............
6.1.2 Demagnetizing.........oouvvevivnnann

6.1.3 Tape Guide Adjustment............,.. 30
6.1.4 Record/Playback Head................ 30
6.1.5 Helght Adjustment, ................... 30
6.1.6 Azimuth Adjustment. ................. 30
6.1.7 Control of Playback Curves............ 30
6.1.8 Erase Head. . ....... .. ... . .cccivins 30
6.1.9 Helght Adjustment.................... 30
6.2 AModel 1621X (Two Track). ......... ... .. 30
6.3 Head Alignment without Tandberg Test Tapes.. 30
6.3.1 Demagnetizing....................... 30
6.3.2 Record/Playback Head. . .............. 30
6.3.3 Height Alignment...................... 30
6.3.4 Lateral Alignment.................... 3l
6.3.5 Azlmuth Alignment.................... 31
6.3.6 Erase Head.......... ............... 31
6.3.7 Height Alignment.............. REERREE 31
6.3.8 Lateral Alignment................... 31
6.3.9 Azimuth Alignment.................... 31
6.4 Track Control, Model 1641X-¥Four Track,
without Tandberg Test Tape................. 31
6.4.1 Record/Playback Head................ 31
6.4.2FErage Head. .. ........ooiiiiinunnnne. 31
6.5 Track Control, Model 1621X -~ Two Track,
without Tandberg Test Tapes................. 31
6.5.1 Erase Head......................... 31
6.5.2 Record/Playback Head................ 32
6.6 Electrical Adjustments for Tandberg
Tape Recorder Model 164iX and 1621X....... 32
6.6.1 Adjustment of Qutput Level............ 32
6.6.2 Adjusiment of Oscillator Frequency
and Bids. .. ... i s 32
6.6.3 Uslog Frequency Meter (Counter)..... 32
6.6.4 Using Signal Generator and Radio
Recelver.. ... ... i 32
6.6.5 Control of Erase Voltage.............. 32
6.6.6 Adjustment of Blas................... 32
6.6.7 Preadjustment of Recording Level
and Indicator. ... ... ... . iiueinn 32
6.6.8 Adjusiment of Biag Head............. 32

6.6.9 Control of Total Frequency Response... 33

6.6.10 Adjustment of Record Level and

Indicator applying Test Tape.......... 33
6.6.11 Distortion. .. ............ ... ... . ... 33
6.6.12 Tape Speed Control.................. 33
6.6.13 Control ol Playback Curves. ......... 33
6.6.14 Control of Recording Curves.......... a3

6.7 Modifications from Four Track to Two Track

VErSION. ottt i e e e 34

6.8 Connections and Modiflcations from 115-130-
230-240V and from 50 to 60 Hz (or 60 to 50 Hz)

Operation............ ... ... . c.civiiinanan.. 34
T.08pare Parig List........... ... ..o 35
Mechaniecal Paris........... i iiiinian.. 35
Electrical Components.................ccvuun. .. 39
Lubrication Notes. . ... ovni i ie s 45
Set of Special Tools........... ... oot .. 45
Circuit Dagrammes and Printed Boards............. 16



1.0 TECHNICAL SPECIFICATIONS

POWER REQUIREMENTS:
POWER CONSUMPTION:
MOTOR:

TAPE SPEEDS:

SPEED TOLERANCE:
PLAYING TIME, Model 1641X:

PLAYING TIME, Model 1621X:

FAST WIND AND REWIND:
TAPE:

AUTOMATIC STOP:

HEADS, Model 1641X:

HEADS, Model 1621X;

FREQUENCY RESPONSE:

ERASE AND BIAS FREQUENCY:

AMPLIFIER DISTORTION:

TAPE DISTORTION:

WOW:

Standard Models: 230V, 50 Hz. Convertible to 115 or 240V, U.S. model:
115V, 60 Hz. Convertible to 230V and 240V.

40W.

2-pole, 230V - 115V, 50 Hz. U.S. model: 115 - 230V, 60 Hz.

71/2, 33/4and 1 7/8 ips.

Absolute tolerance: + 1.5%.

Four Lrack recarding on 1800 {i of tape:

Stereo Mono
71/2 ips: 2 x 48 min 4 X 48 min
3 3/4 ipe: 2 x 96 min 4 X 96 min
1 7/8 ips: 2 x192 min 4 X152 min

Two track recording on 1800 ft of tape:

Stereo Mono
71/2 ips: 48 min 2 x 48 min
33/4 ips: 96 min 2 x 86 min
1 7/8 tps: 182 min 2 X192 min

Approximately 2 1/4 min for 1800 It of tape.

Maximurn reel diameter: 7 inch. LOW NOISE TAPE should be used for re-
cording.

The automatic stop operates during recording or playback as well as during
fast wind and rewind modes.

1 ea four track erase head

1 ea four track record/playback head

1 ea four track crossfield bias head.

1 ea two track erase head

1 ea two track record/playback head

1 ea two track crossileld bias head.

71/2 ipa: 40-18 000 Hz - 2dB
3 3/4 ips: 50-15 000 Hz - 2dB
1 7/8 ips: 50- 9000Hz - 2dB
Measured according to DIN 45511:

71/2 ips; 40 - 20 000 Hz

33/4 ips: 40 - 16 000 Hz

1 7/8 ips: 40 - 9 000 Hz

85.5 kHz - distortion less than 0. 5%.

Reoord amplifier; 0,5% distortion at 0 dB recording level. Playback ampli-

fier: 0.2% distortion at 0. 9V output,

A 400 He signal recorded to 0 dB defiection on the recording meter, gives less

than 5% tape distortion in playback.
A 400 Hz signal recorded to 8 dB below 0 dB on the recording meter, gives

fess than 1% distortion in playback.

Peak value measured in % according to DIN 456507

71/2 1ps: Better than 0.1%
3 3/4 ips: Better than 0.2%
1 1/8 Ips: Better than 0. 4%.
R.M.S.

71/2 Ips: Better than 0.07%
3 3/4 ips: Better than 0.14%
1 7/8 ips: Better than 0, 26%.




CROSSTALK:

INPUTS:

OUTPUTS:

SIGNAL NOISE:

SIGNAL/TAPE NOISE:

SIGNAL/NOISE:

SIGNAL/HUM:

. TRANSISTORS AND DIODES:

g RECTIFIER:
DIMENSIONS:

WEIGHT:

Crosstalk at 1 000 Hz atcording to DIN 45521:

Mono: Better than 60 dB
Stereo: Better than 50 dB.

Each channel has the [ollowing inputs:

1.

Microphone Input for low impedance dynamic microphone. [mpedance: 200 ohm,
unbalanced. Sensltivity: 0.1 mV at 400 Hz. Maximum Ioput level: 30 mV. 5-
pin DIN receptacle.

Line input {HIGH IN) for high impedance connectlon. Impedance: 1 Mohm. Sen-
sitivity: 100 mV at 400 Hz, Maximum input level: 20V. Phomo receptacie.
Line input (LOW IN) for low impedance connection. Impedance: 57 kohm. Sen-
sitivity: 5 mV at 400 Hz. Maximum input level: 1V. Phono receptacle. Pins
1 and 4 on the DIN receptacle (RADIO) are connected in parallel with phono re-
ceptacles LOW [N LEFT and RIGHT respectively.

Emitter follower outputs, Minimum impedance: 200 obm. Qutput level: A tape
recorded with 400 Hz to 0 dB deflection on the recording meter, will at playbac)
give 0.9V output. Phono receptacles.

Pins 3 and 5 on the DIN receptacle (RADIO) are connected in parallel with the
phono receptacles QUTPUT LETFT and RIGHT respectively.

R.M.S. Unweighted:

Four Track Two Track
66 dB 55 dB

Measured according to IEC standard {A-curve) R.M.S.:

Four Track Two Track
60 dB 62 dB

Peak value measured according to DIN 45405 (Gerduschspannung) at tape speed
7 1/2 ips and 5% distortion:

Four Track Two Track
53 dB 55 dB

Peak value measured according to DIN45405(F remdspannung) at tape speed 7 1/2
ips and 5% distortion:

Four Track Two Track
50 dB 50 dB

10 ea BC 1498, § ea BC 147B, 8 ea BC 148B, 7 ea BC 107B, 1 ea BC 144, 1 ea
BC 139, 1 ez AUY 21, 3 ea IN 4148, 1 ea ZF 27.

B40 C2200.
Length: 15 3/8" (39 cm), beight: 6 11/16" (17 cm), depth: 11 13/16" (30 cm).

19 lbs 20 oz. (8.7 kg).
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Fig. 2.0 Operating controls

2.0 OPERATING CONTROLS

1. INPUT LEVEL CONTROLS:

2. RECORD LEVEL INDICATORS:

3. MICROPHONE SOCKETS:

4. INSTANTANEOUS START/STOP:

a0 RECCRD BUTTONS:

6. FRONT AND REAR HEAD COVERS:

7. OUTPUT SELECTOR:

Adjust the recording level of both channels, separately or simultaneously.
Upper knob: Programme from L input sockets,

Lower knob: Programme from R input sockets.

Correct recording level corresponds to an indicator reading just below the area.
Left indicator: L channel.

Right indicator: R channel.

Low impedance microphone inputs. Impedance: 200 ohm, unbalanced. Maxi-

mum input level: 30 mV,
Starts and stops the tape instantaneously in record and playback modes.

Activare the electronic circuits for recording when they are depressed. In raised
position, the electronic circuits for playback are activated. An interlock 8ystem
is introduced between the record buttons and the DperE.l[ing lever to prevent un-
desired erasure,

RECORD L: Left channel.

RECORD R: Right channel.

Remove for cleaning of heads and tape path.

L position; Programme [rom L channel s reproduced through L and R outputs.
R position: Programme from R channel is reproduced through L and R outputs,
Stereo position: Programmes from L and R channels are fed to their respective

outputs,

¢
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8. AUTOMATIC END STOP: Shuts off the motor when the tape runs out or if the tape breakes.
9. TAPE COUNTER: 4 digit counter which indicates the tape position,

10. OPERATING LEVER: Actlvates the mechanism in the tape recorder for the different modes of operation:
44— : Fast rewind. —»P» : Fast forward wind. —» : Normal forward drive

for recording or playback.

1l1. RESET BUTTON: Resets the tape counter Lo zero.
12. POWER SWITCH: Switches the mains on and off.
13. TAPE SPEED SELECTOR: For selection of tape speeds: 1 7/8, 3 3/4 and 71/2 ips.

3.0 INPUT AND OUTPUT TERMINALS

MICROPHONE sockets
Model 1600X is available with two different types of micro-

phone sockets.

The European version is furnished with DIN~sockets, ref,
fig. 3.0.

The U.S. version is furnished with standard telephone jacks,
ref. fig. 3.1.

Both verslons have the same specifications: Impedance: 200
ohm, unbalanced. Maximum input level: 30 mV. Sensiti-
vity: 0.1 mV at 400 Hz,

Fig. 3.0 Microphone Inputs, European verslon

RADIO DIN-socket

This socket is a combined input and output socket. Pins 1
and 4 are coonected in parallel with inputs LOW IN LEFT
and RIGHT respectively. Pins 3 and 5 are connected in
parallel with cutputs OUTPUT LEFT and RIGHT respective-
ly. Technical specifications same as the parailel connec-

tors.

+26V special connector
Outlet for operating voltage (+26V) to Tandberg FM-multi- Fig. 3.1 Microphone inputs, US version
plex [ilter.

HIGH IN sockets
Phonc-gockets for high impedance connection. Impedance;
1 Mohm. Maximum input level: 20V.

LOW IN sockets

Phono- sockets for low impedance connection. [mpedance:
57 kohm. Maximum input level: 1V, LOW IN LEFT and
RIGHT are respectively connected in parallel with pins 1
and 4 on DIN-socket RADIO.

QUTPUT sockets

Phono-sockets for connection of minimum load impedance:
200 ohm. Pin 2 and 5 on RADIO socket axe connected in
parallel with OUTPUT LEFT and RIGHT, respectively.

Fig. 3.2 Input and output sockets, rear panel



4.0 TAPE TRANSPORT MECHANISM

Detailed Description and Alignment Procedures

215326A M129

249722

240377

242058

254730

212273

258953

2541717 257437 222044 208329

219823, ‘238114 212043

234400 ‘ M130 228868

Fig. 4.1 Set of kmobs

[

The purpose of the tape transport mechanism is fo ac-
complish the tape motion for the following modes of
operation;

1. Normal forward drive.

2. Fast forward winding.

3. Fast reverse winding.
These modes can be selected by the tape motion lever,

4.1 OPERATING LEVER 990225

The operating lever is situated in frout of the counter,
and is attached to lower mounting plate, The lever
can be set to the following five positions:

1. Neutral.

2. Normal forward drive.

3. Fast forward winding,

4. Fast reverse winding.

5. Free.
Parts associated with the tape motion lever:
The eccentric segment 990203, which operates pressure
roller arm 990302, and lifting arm 990201. Operating
arm 248186 operates clutch levers 990229 and 990228,
underneath friction disc 990236.



4.1.1 Eccentric Segment 990203

The eccentric segment is sliuated undemeath upper mount-
ing plata, and is linked with operating lever shaft 990225,
The eccentric segment moves pressure roller arm 990302
with roller 990234 against the capstan when the operating
lever is set to position normal forward drive.

Lifting arm 990201 is linked with eccentric segment $90203
and engages transfer wheel 990233 with motor pulley 243840C
when the operating lever {s set to position normal forward
drive only.

Adjustment

Set operating lever in neutral position, and adjust the rest-
ing position of the pressure roller assembly by bending
bracket A. See fig. 4.2.

Be careful not to destroy the rubber sleeve which is threaded
on the flap. Take it off, or grip with the plier underneath
the rubber.
sure roller arm rests in its hindmost position, and the

The flap is in correct position when the pres-

eccentric segment lightly touches plastic roller 207977,

207977 990203

203365 214925

243042

‘M323%

FlIg. 4.2 lUpper mounting plate. View from underpeath

249960

248752A

M302

M302 990234 M303 990238

M120 215563

Pressure Roller Arm assembly 990302

Fig. 4.3 Pressurs roller arm assembly

4.1.2 Pressure Roller Arm 990302

The pressure roller assembly is moved against the cap-
stan by eccentric segment 990203 when operating lever

990225 1s set to position normal forward drive. Pressure

roller 990234 is suspended under balanced spring tension
as shown in fig. 4.3.

For adjustments,please turn over:




Adjustment

The balanced spring tension 18 adjusted to ensure that
the pressure from the pressure roller against the cap-
stan and the tape i3 evenly distributed across the width
of the tape In normal forward drive.

Start the tape recorder in normal forward drive. Twist
latch 215563 clockwise or counterclockwise after first
baving loosened screw M120, until the tape moves
smoothly over the pressure roller. No air bubbles must

be formed between the tape and the rubber pressure ring
on the pressure roller.

Ensure that the entire width of the tape is covered by the
roller.

When the [nstantaneous start/stop handie is operated to
STOP position, the pressure roller will be prevented
from turning by means of plastic part 248752A which is
pressed against the rubber surface by spring 249960, I
it is still possible to turn the pressure roller by a lightly
touch of a finger, adjust screw B until the roller is im-
movable.

1.1.3 Operating Arm 248186

The operating arm is attached to lower mounting plate

and operates clutch levers 990229 and 990228 under-

peath friction discs 990236. See {lg. 4.5. The operating
rm is linked with operating lever 990225,

990206
LY

O

236728A
A—

990233 990330 242331 950204 202740 203638

Mazl 590201
L

931025
\
950228
\ W

M313—""|

MIOT/

M313 — |

207352

991025
209306

/

| 930229

207273

™~ ma13

™~ 31107

990230

950201

M3l4

Fig. 4.5 Lower mounting plate
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209816 2367 28A
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2139 67
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2.8186 20 72 73
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2149 25
203365

R108/R208 | Sy R T . | 990215

990214

Fig. 4.5a Mechanism of tape recorder. Top view




4.2 TURNTABLES

Figures 4.9 and 4.6 show the take-up turntable assembly
990227 and supply turntable assembly 990226 with friction
discs 990236 and clutch levers 990229 and 990228,

4.2.1 Supply Turntable

See fig. 4.6. The supply tumtable aod the friction coupling |
are assembled as [ollows:

Place helical spring 218415 and friction disc 990236 over
the bearing housing 991025 with one end of the spring res-
ting in the sylindrical groove of the friction disc. The
delrin tongue on the dise should point at the front of the
recorder., Push the friction disc down, ensurlng that the
lugs on the disc pass between the fingers of clutch lever
990228, Then turm the disc 90° clockwise until the tongue
fits into the notch on the lever shown in fig. 4.7. The
dise is now locked in this pesition. Put on mylar sheet
215743. Press {lapge 219816 down through the upper
part of the housing.

[nsert the two spriogs 217510 into the circular recesses
in the friction disc. Then place tape tightening disc
219198 on top with its smaller guide pins extending into
the springs. Put the turntable shaft through the bearing
housing. Set operating lever 990225 In position fast for-
ward winding. The friction wheel is thereby pressed
down by the lever and the turntable rests on tape
tightening disc 219198, Put teflon washer M355 down on
the turniable shaft beiore the hexagonal delrin bushing
218767 is serewed on. The turntable should now move
freely, and the axial slack of the turntable should be approx. I

0.1 mm (4 mil),

4.2.2 Tape Tensioner

When the [nstantaneous start/stop lever is in normal for-
ward drive with a full 7" reel on the supply turntable, there
might be a tendency to forming of tape loops between the
gupply reel and the head covers. In order to avold this,

a slight braking torque is applied on the supply tumrmtable,

Adjustment

Adjustment is accornplished by strefching or cutting the
two springs 217510 until the braking torque is sufficient
to prevent forming of loops during normal forward drive
and when the tape is stopped with the instantansous start/
stop lever. Use a full 7" reel on the supply turntable.
Be careful not to stretch the springs too much, as this
may cause unevenly forward movement of the tape and

consequently wow or flutter in the recorded program.

10

990226

219198

215743

219816

M307

990236

218415

990228

991025

M355

218767

Fig. 4.6 Supply turntable




990236 990228

Fig. 4.7 Left friction disc w/lever-

990236 215743

215743

200549

990229

202740

991025

M3556

211339

Fig. 4.8 Mylar sheet Fig. 4.9 Take-up turntable

4.2.3 Take-Up Turntable

See fig. 4.9. The take-up turntzble assembly is put to-

gether as follows:

Place helical spring 214701 and friction dise 990236 over
bearing housing 991025 with one end of the spring resting

in the sylindrical groove of the friction diéc. The delrin ton-
gue on the disc should point at the rear of the tape recorder.
Push friction disc 990236 down, with the delrin studs on

the disc passing through the notch in upper clutch lever
990229. Press lower clutch lever 202740 against lower

mounting plate by means of a screw driver. The spacing

11




202740 990229

990236

Fig. 4.10 Right [riction disc

between upper and lower levers will now be approx, 6 mm
(1/4"). Turn the dise 90° counterclockwise unti! the two
delrin studs are tocked by the two claws on the lower
clutch tever,

Put on mylar washer 215743, press flange 200549 down
into the upper end of the housing and insert the turntable
shaft through the housing. Move operating lever 990225

to position fast reverse winding, whereby the friction disc
is pressed down by the upper cluteh lever causing the turn-
tabie to rest on the flange. Put teflon washer M355 on the
turntable shait and fasten counter puiley 211339, The
turnfable should now move freely with an axial slack of ap-
prox. 0.1 mm (4 mil).

SPECIAL TOOL NO. 1

W

Fig. 4.11 Horlzontal adjustment of turntables

4.2.4 Adjustment of Turntables

Use speclal tools no, 1, 2 and 3. See fig. at the rear of the

manual,

Horizontal Adjustment

See fig. 4.11. Check the horizontal position of the turn-
table with reference to a line parallel to the front of the
tape recorder by means of special tool no. 1 placed on
both turntables, There should be no spacing between the
tool and the ribs on the turntables.

Check the horizontal position of the turntables along a line
perpendicular to the front of the tape recorder by placing
special tool no. 2 on supply turntabie and take-up turntable
respectively as shown in flg. 4.12. The end of the tool should
pass freely through the slot in the tape guide post when the
operating lever is in neutral position. Adjustmeni of the
turntable bearing is in both cases performed with special
tool no. 3 which is put down on the center pin of the turn-
In order not to risk any bending of the turntable

See fig. 4.13.

table.
shalt, grip the tool just above the turntable.

12

Height Adjustment

When the horizontal adjustment has been performed, the
vertical position of the turntable is checked with 7' reels
on both turntables, and the tape correctly inserted in
the tape path. Check that the tape runs freely between
the flanges of the reels in all positions of the operating
lever. The turntables can be raised or lowered by
adding or removing turbax washers type M307 between
flange 200549 and housing 991025, see {ig. 4.6 and 4. 9.

Recheck the horizontal positldn of both turntables.



SPECIAL TOOL NO. 2

SPECIAL TOOL NO. 3

Fig. 4.12 Control of turntables

Fig. 4.13 Adjustment

4.3 CLUTCHES

The motot torgue 18 transferred to the turntables by
means of the friction discs and the f2lt ring which s
glued on to the bottom side of the turntables. The amount

’

of friction is determined by the clutches which are ope-
rated by operating arm 248186. The operaling arm is
linked with operating lever 590225,

4.3.1 Neutral

The motor current is switched off by switch 202151 and
both {riction discs 990236 are stationary.

213997 990226

/T ANO N

990236 990228 M313 248186

218415 207625 203638

Fig. 4.14 Supply Turntable

supply Turntable 990226

In neutral pesition the [riction between the turntable and
friction disc 990236 Is at maximum. The {riction disc

is pressed against the felt ring under neath the turntable
by spring 218415. Operating arm 248186 is in a posi-
tion that ailows the delrin knob on lever 990228 to rest in
lower position. The delrin studs on the friction dlsc are

digengaged from the clutch lever,

213997 990236 f} 990227

s w0

203638 207625 214701 202740

248186 M313 |\ 990229 \ 210987 |M313

Fig. 4.15 Take-up turntable

Take-Up Turntable 990227

When the operating lever is in neutral position, maxi-
mum [riction exists between friction discs 996236

and the take-up turntable. The friction dis¢ is pressed
against the felt ring underneath the turntable by spring
214701, and hy the spring loaded lower clutch lever
202740 which excerts pressure against the [riction
dige from underneath. Operating arm 248186 is in a
position so as to leave the delrin knob on upper clutch

lever 990229 in lower positicn.

13




Adjustment

Adjust screw A unlil the spacing between the lever and
deirin studs on the bushing 18 0.5 - 1 mm (20~ 40 mil).
Check the lever position in all operating modes and seal

screw A.

Adjustment

Adjust screw B until the spacing between upper and

fower clutch levers is approx. 0.5 mm (20 mil). Check

the lever positions in all operating modes and seal screw B.

4.3.2 Normal Forward Drive

213997 m 990226
\ in / .

990236 990228 M313 248186

218415 207625 203638

213997 990236 L 1 990227
I '\\ — '

B\ —

AL —
Al = 8]
24E\5186 M313\9>)229\210987 M\313

203638 207625 214701 202740

Fig. 4.16 Supply turntable

Supply Turntable

The supply turntable is released in normal forward drive
mode. The delrin knob on clutch lever 990228 is

held in upper position by operating lever 248186. Friction
disc 990236 is pressed down.

Adjustment

Adjust screw A until the spacing between the friction
disc and the felt ring underneath the turnotable is between
0.5 and 1.0 mun (20-40 mil). Check the clutch lever po-

sitions In all operating modes, and seal screw A,

14

Fig. 4.17 Take-up turntable

Take-Up Turntable

In normal forward drive the take-up turntable bas a
winding torque which ia just sufficlent to wind the tape in
record and playback mode. The operating arm hoids the
delrin knob on the lever ln an intermediate position.
Upper clutch lever 990229 will press down lower clutch
lever 202740 thereby releasing the pressure of the
friction disc against the turntable. The friction disc is
pressed against the turntable felt ring by spring 214701.

Adjustment

By means of secrew B, bring the two delrin studs on the
friction dise to a position hal{-way between upper and
lower clutch levers. The winding torque should amount
to 120 - 200 g em (1.7 - 2.8 oz in), Check the position

of the levers in all position of the operating lever and seal

screw B.

©



4.3.3 Fast Forward Winding

213997 590226

B
[UEAN
990236 990228 | M313 248186
218415 207625 203638

213897 990236 990227

L

r/r \.\

248186 M313 [ 990229 210987 | M313

203638 207625 214701 202740

Fig. 4.18 Supply turntable

Supply Turntable

This turntable s released in fast forward winding., The
delrin knob on clutch lever 990228 is held in Its upper-
most position by operating arm 248186, and depresses
friction disc 990236.

Adjustment

By means of serew A, adjust the clearance between the
friction disc and the felt ring on the turntable to 0.5 -
1 mm (20 - 40 mil), Check the position of the clutch
lever in all operating modes, and seal screw A.

Fig. 4.19 Take-up turntable

Take-Up Turntahle

Thig turntabie has maximum torque in fast forward
winding. The operating arm is in a position that
ailows the delrin knob on upper clutch lever 990229

to rest in its bottom position, Upper and lower clutch
levers are disengaged. The friction disc is pressed
against the felt ring underneath the turntable by spring
214701 and the spring loaded clutch lever is pressed
against the delrin bushing on the friction disc.

Adjustment

By means of screw B, adjust the clearance between
upper and lower levers to approx. 0.5 mm {20 mil).

The winding torque should amount to minimum 520 g ¢m
(7.2 0z.In.). Check the position of the clutch levers for
all positions of the operating lever and seal screw B.

4.3.4 Fast Reverse Winding

213997 990226

990236 990228 M313 248186

\

218415 207625 203638

213997 990236 990227

248186 M313 950229 210987 | M313

203638 207625 214701 202740

Fig. 4.20 Supply turntable

Fig. 4.21 Take-up turntable
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Supply Turntable

This turntable has a maximum torque in fast reverse
winding. The operating arm is in 2 position that allows
the delrin knob con the clutch lever to rest in its lower
position. The studs on the friction disc are disengaged
from the elutch lever and the [rictlon disc is pressed
against the felt ring underneath the turntable by spring
218415.

Adjustment

By means of sorew A, adjust the clearance hetween the
studs on the delrin bushing and the ciutch lever to 0.5 -
1 mm (20-40 mil). The winding torque should be mini-
mum 600 g cm (8.3 oz. in.). Check the position of the
clutch levers for all positions of the operating lever and

seal screw A.

Take-Up Turntable

The take-up turntable is released in fast reverse wind-
ing. Upper clutch lever 990229 depresses lower clutch
lever 202740 and the friction disc.

Adjustment

By means of sorew B adjust the clearance between the
frictlon disc and the felt ring underneath the turntable
to 0.5 - 1 mm {20 - 40 mil). Cheeck the position of the
clutch levers for all positions of the operating lever and

seal screw B.

4,3.5 Free

The motor is switched off by switch 202151 and both

friction discs are stationary.

213987 990226

990236 990228 M313\ 24818

218415 207625 203638

213997 990236 9902217

A

248186 M313 990229\ 210987

203638 2017625 214701 202740

Fig. 4.22 Supply tumtable

Supply Turntable

The supply turntable is released. For adjustment, see
chapter 4.3. 3.

Fig. 4.23 Take-up turniable

Take-Up Turntable

The take-up turniable is released. For adjustment, see
chapter 4.3.4.

16
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Fig. 4.24 Motor pulley w/ turntables. Rear view

4.4 MOTOR PULLEY 243940C

The model 1600X has three tape speeds: 1 7/8, 3 3/4

and 7 1/2 ips, a8 determined by the diameter of the motor
pulley track, Fig. 4.24 is a rear view of the drive
mechanism with transfer wheel 990233 engaged with the
motor pulley track for 1 7/8 ips,

Adjustment

The vertical position of the motor pulley can be adjusted
when operating lever is in neutral posgition (center posi-
tion). The dividing rib on the motor pulley should lie
0.6 mm (20 mil) below an imaginary line drawn between
the bottom of the belt grooves on the friction discs.

4.5 DRIVE BELT 213997

The drlve belt is cross threaded, so as to run in the
upper track at the front side of the motor pulley and
in the lower track at the rear side. The belt croasing
should lie between the supply turntable and the motor
pulley.

17




216734

9906226 290330 23672BA

9990201 242331 090227

990206 950233 243940C 990312 290204 208306

Fig. 4.25 Speed selector mechanism

4.6 TRANSFER WHEEL 990233

The transfer wheel is attached to mounting arm ($902086)
and serves as the speed transfer medium between the
motor pulley and the flywheel. Spring 209306 provides
the required pressure against these two wheels. See
fig. 4.25.

Adjustment

Set the speed selector to position 1 7/8 ips. Loosen
screws M116, and adjust speed selector bracket 209816
for a clearance of 1 mm (40 mil) between the mounting

arm and lower mounting plate. Ensure that the mounting
arm is parallel with lower mounting plate. The clearance
bebween the transfer wheel and the 3 3/4 ips track on the
motor pulley should be approx. (¢.5 mm (20 mil)., If
necessary, adjust the vertical position of the transfer
wheal by adding or removing turbax washers in upper

or lower flywhee! bearing respectively. Set the speed
selector to 3 3/4 Ips and 7 1/2 ips. The full width of

the transfer wheel should engage with the motor pulley
and the flywheel in all speed positiona.

4.7 LIFTING ARM 9950201

The lifting arm (conslsting of parallel arm and adjust-
ment arm) is located on the lower mounting plate and is
linked with eccentric segment 390203. See flg. 4.25.
The lifting arm disengages transter wheel 990233 from
the motor puiley when the operating lever is set to po-
sition fast forward winding, reverse winding, free, or
neutral, The transfer wheel should engage with the

moetor pulley in normal forward drive mode only.

18

Adjustment

For each one of the tape speeds the transfer wheel should
leave the mofor pulley as soon as the operating lever is
moved from normal forward drive position to neutral po-
sition, and reach maximum clearance belore the mmotor
{s switched off by mlcroswitch 202151, The minimum
clearance in neutral position should be 3 mm (1/8"). If



necessary, adjust by bending the lifting arm fingers x, vy, 0.5 mm (20 mil) clearance between the transier wheel

and z for relevant speeds. Set the speed selector for and the flywheel. Set the speed selector for 3 3/4 ips

1 7/8 ips and the operating lever to neutral position. and 7 1/2 ips and check that the clearance is the same.
. Loosen screw C and adjust the parallel arm 990204 for Readjust il necessary, tighten and seal screw C.

4,8 FLYWHEEL WITH
CAPSTAN 990312

The [ywheel and the capstan comprises one integral part
with the flywheel shaft serving as capstan. The unit is
mounted in selflubriecating bearings 208250, see fig. 4.27,

Adjustment

For vertical adjustment of the capstan, use special tool
no. 5 as shown in fig. 4.26, Loosen the two screws
M125 in washer 990223 in the upper {lywheel bearing.

; . Push the tool cautiously down on to the cpastan untfl all
three legs rest against the upper mounting plate. Then

990223

tighten serews M125, and remove the tool. Wipe off
any impurities on the capstan by means of 2 clean piece
of cloth.

L —890312

M104

219277

203013

219586

208250

217869

. Fig. 4.26 Adjustment of eapstan Fig. 4.27 Flywheel w/capstan




4.9 SPEED SELECTOR against the mounting arm at point D, and moves the arm

and the transfer wheel approx. 1 em (3/8") horizontally

Fig. 4.26 shows the design and operation of the speed to the left. The vertical movement of the mounting
selector. The transfer wheel is shown in engagement arm occurs simultaneously and is controlled by the slope
with the 1 7/8 ips track on motor pulley 243940C. between steps a and b on the cam dise. The transfer wheel
-Mounting arm 990206 is engaged with the lowest step on moves horizontally towards the 3 3/4 Ips track on the

cam disc 990330, and arm 236728A rests against the motor pulley. When the movement is completed, the
curved edge of the cam disc. When the speed selector cam dis¢c arm returns to normal position. No adjust-

is moved towards the 3 3/4 ips position, the arm presses ments are provided for the speed selector mechanism.

L R

L
L MIC /R RECORD PLAYBACK
251130 212273 215405 212826C

Fig. 4.28 Adjustment of start/stop mechanism

4,10 INSTANTANEOUS START/STOP MECHANISM

See fig. 4.28. When start/stop lever 212273 is moved
towards stop position, delrin part 215405 is pressed against
forked lever 212826C al point D, The lever moves the
pressure roller away from the capstan, and the tape stops,

pressure roller lever and linkage 251130 is approx. 0.2

Ad]uStment mm (8 mil). Start the tape by moving the start/stop lever
Set the operating lever to normal forward drive position to the left. Adjust the clearance at point F between the
and the start/stop lever to STOP position. Adjust the pressure roller lever and the pressure roiler shaft
pressure roller lever by bending flap E to obtain a approx. 1 mm (40 mil) by bending tongue E. Finally
clearance of 0.5 mm (20 mil) between capstan and the check that the clearance between the forked lever and
pressure roller. Check that the clearance between the delrin part 215405 is approx. 0,5 mm (20 mil),

20
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M314 262467 247653 254844A

212747

251482  251489%A M101 990325 ERASE HEAD

262467

251482 990325

Fig. 4.29 Pressure pad mechanism

4.11 PRESSURE PAD

Pregsure pad 990325 is attached to lever 251482, The
pressure pad s pressed against tape rest 254844A, and
ensures eonstant tape tension in normal foerward drive mode.
See [Ig. 4.29. When the operating lever {& {n any other
posttion, the pressurs pad is kept at a distance from the
tape.

Adjustment

Bet the operating lever to neutral position. The clearance
between the pressure pad and the tape rest should be
approx. 6.5 mm (1/4") as shown in fig. 4.30. If neceasary,
adjust by bending arm 251482 as shown in {ig. 4.31.

Set the operating tever to normal forward drive position.
The pressure against the tape rest should be 80 g (2.8 oz)

By 10%, see fig. 4.32. If necessary, adjust by bending

spring 262467 as shown in fig. 4.33.

Note: The pressure pad should be brushed clean at
regular Intervals to avoid Incorrect friction
being caused by dust and other impurities.
The pad must not be dampened in any way, as
this will alter the surface structure and pro-

perties of the pad.

251489A 247653 254844A

T

6.5 mm (1/4").

262487 990325

251482

M314

Fig. 4.31 Adjustment of pad's position

251489A 247653

80 g (2.82 0z) + 10%

M314 262467 251482 254844A

990325

Fig. 4.32 Pressure of pad

251482 262467 990325

Fig. 4.30 Position ol pad

Fig. 4.33 Adjustment of pad's pressure
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4,12 END STOP MECHANISM

The purpose of the automatic end stop mechanism ls Lo
gwitch off the motor at the end of the tape or in a case
of tape breakage. End stop feeler 242503 is locaied

on the upper mounting plate and extends through the
eross-shaped hole in right hand guide post 24 3013. The

4,12.1 Neutral

Figure 4.39 shows the position of the relevant parts
when the operating lever is in peutral (stop). Arm
244694 A has a flap extending through upper mounting
plata, and is thereby held in an intermediate position

by the operating lever. The arm attacks the tape feeler
at point A and keeps the feeler clear of the guide post.
Arm 244694A excerts pressure on lever 244342A at point
B and the microswitceh is depressed to its OFF position.

4,12.2 Normal Forward Drive

Fig. 4.35 shows the situstion when the operating lever
is set to normal forward drive, forward or reverse
winding, with a tape properly inserted in the tape path.
Arm 244694A is now moved by the operating lever in
forward direction, and the pressure against the tape
feeler at point A ceases. Simultaneously, the pressurs
at point B ceases, because arm 244694A, which rests

in a groove of the lever 244342A, is released. The micro-
switch Teturns to closed position and the motor starts.
The tape feeler rests gently against the tape, due to the
tension of spring 243890,

4,12.3 Yree

Fig. 4. 86 shows the position of the relevant parts when
operating lever is in position FREE. Arm 244694A is
moved in a direction away from the normal forward drive
position. The tape feeler is locked in open position at
point D and the tape can be inserted.

Lever 2443424 is locked in position E, holding the mlcro-
switeh depressed (motor switched off).

22

feeler operates microswitch 202151 via lever 2443424,
and rests with a light spring tension against the tape when
the operating lever 1s in normal forward drive, and

winding positions.

950222 990312 219277 240276A 244694A 242309

202151 M360 244342A 243990 242503 243013

Fig. 4.34 Neutral

990222 990312 219277 240276A 244694A 242309

202151 M360 244342A 243990 242503 243013

Fig, 4.35 Normal forward drive

980222 990812 219277 240276A 244694A 242300

202151 M360 244342A 243990 242503 243013

Fig. 4.36 Free

[
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4.12.4 End Stop or Tape Breakage

Fig. 4.37shows the situation when the tape has run out,
or a case of tape breakage.

4.12.5 Tape Feeler Tension

The feeler tension against the tape should be between
8 and 10 gr {0.28 - 0.35 oz.) in drive and winding
modes. Adjustment of the tenslon is accomplished
by tightening or slackening spring 243990,

Adjustment of Tape Feeler Movement

For adjustment of the tape feeler mevement refer to
fig. 4.38. Set operating lever In normal forward

drive position, or forward or reverse winding. The
mains switch Is set to ON. No tape shouid be inserted.
The tape feeler will therefore rest in the position

where the motor is switched off, Push the feeler
slowly through the guide post. When the contact sur-
face (polished) of the feeler is 0.5 - 1.0 mm (20-40 mil)
from the polished contact surface of the guide post, the
microswiteb should close and start the motor. If not,
loosen serew F, and move the microswiteh slowly until
the motor starts when the tape feeler is hold in the po-
sition specified above. Then tighten the screw. When the
tape feeler is released, the microswitch should ope..,
and switch off the motor when the spacing between the
tape feeler and arm 244694A is maximum 1.5 mm (60
mil). See fig. 4.37.

SWITCH-OFF BY 1.5 mm (1/16") DISTANCE

990222 990312 219277 240276A 244694A

202151 M360 2443424 243990 242503 243013

Fig. 4.37 End stop or tape breakage

990222 990312 219277 240276A 244694A 242309

202151 M360 244342A 243990 242503 243013

Fig. 4.38 Adjustment
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5.0 ELECTRONIC CIRCUITS

Detailed Description

5.1 THE MAIN ELECTRONIC UNITS,
BLOCK DIAGRAM

The simplilied block diagram for Tandberg Tape Recorder
Models 1600X four track and two track, is shown in fig.
5.0. The tape recorder is equipped with the fellowing elec-
tronic units.

The amplifiers are identical for the two channels and only
the amplifiers lor channel L are therefore explained in the
lollowing descriptions.

2 Microphone/line amplifiers

2 Buffer amplifiers

2 Equalized record amplifiers

2 Level indicator amplifiers

2 Equalized playback amplifiers

1 Oscillator, bias and erase circuit
1 Power supply

2 Playback booster amplifiers.

LEVEL
INDICATOR
AMPLIFIER
INPUTS | wic / LINE EQUALIZED EQUALIZED PLAYBACK |outeur
s | Mic / BUFFER RECORD PLAYBACK BOOSTER |——a
CH.L | AMPLIFIER AMPLIFIER AMPLIFIER l AMPLIFIER AMPUFIER | CH-L
RECORD / PLAYBACK HEAD
ERASE
HEAD @ BIAS HEAD
CLOSED 0
IN MONO (\‘0 OSCILLATOR
ERASE @ BIAS HEAD
HEAD
@ RECORD /PLAYBACK HEAD
INPUTS EQUALIZED T EGUALIZED PLAYBACK |ou1Pur
15 | MIC/LINE BUFFER RECORD PLAYBACK BOOSTER o
CHR | AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER | CH. R
LEVEL
INDICATOR
AMPLIFIER
Fig. 5.0 Block diagram, model 1600X
oo
D ooe - 9.1.1 Inputs

W MIC SLNE
AP FIER

OutpPut L
QuTPLN R

10w T
LEVEL R

Flg. 6.1 TInput circuits
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The wiring diagram for the input circuits is shown in fig.
5.1,

The circuit framed by the dotted lines is applied on the

U.S. version. Instead of DIN-sockets for microphones con-
nections, the U.S. version Is equipped with standard tele-
phone jacks. When microphone is plugged in the respective
HIGH LEVEL, LOW LEVEL and RADIO pin are automatically

disconnected.



5.1.2 Microphone and Line Amplifier

The circuit diagram for mierophone and line amplifier is

shown in fig. 5.2. The amplifier Is a two translstor stage,

consisting of Q101 and Q102. The total amplification of the

stage is 100, when applying as microphone amyplifier, and 10 From e 2

Cwn
2

when it I5 used as line amplifier, The line amplification is OR LINE INPUT v

achieved when R110 is connected in parallel with R109. The

parallel connection increases the [eedback which reduces
the amplification by a factor of 10. The capacitor C135 is DEPRESS MWK,

fl

o Qe R01
—

Introduced to remove radio signals while R104 stabilizes

the operating point. I:—‘*

[»1T}

The signal ig fed via C104 to potentiometer R108 in the

bufier amplifier. -—0

Fig. 5.2 Microphone and line amplifier

NOTE: On the U.S. version of Model 1600X, the feedback
resistor R110 is omitted and R101 ia changed from
12 kohm to 1 kohm,

s

5.1.3 Buffer Amplifier

]2

Fig. 5.3 shows the circuit diagram for the buffer amplifier.

The amplifier consisting of transistors Q103 and Q104 has &

3103

ftat frequency response with an amplification of approximately p\ap |

13. The amplification of the stage is reduced by a factor of

two { 6 dB) when the buffer amplifier outputs are connected From R108 _i
in mono recording. The output signal from Q104 Is fed via 022y
C107 and R116 to the equalized record amplifier,

RN

BC1L7 8

[+1]17}

H

Fig. 5.3 Buffer amplifier

5.1.4 Record Equalizing Amplifier

Circuit diagram for the record equalizing amplifier contains

the transistors Q105 - Q106 and Q107, shown ia [ig. 5.4.
Equalizing of the bass response is obtained by the capacitor

Cil4 parallel to C136 and R125 in series. The treble re- ,.npie
sponse 15 In tape speed 7 1/2 ips formed by the T-filter C119,
C120 and R154 and the components R126 and C115. R126 form

ARG

To C08
CHyz
2y
b
o
To contact d 20
T Mayhock
Equalizing Anyp.

the peak value of the treble range, see fig. 5.5.

The 3 3/4 ips treble response is determined by the T-filter
and a second fliter consisting of R256 and C117. The peak
value (of treble range) is obtained by R156. At tape speed
1 7/8 ips, the treble response is formed by T-filter and a
filter consisting of R129 and C116. Total amplification of

the stage is approximately 20,

The resistor R121 is introduced to stabilize the operating
point while R117 Is feedback resistor. The signal is fed to
the Tecord/playback head via C111 and R130.

e Rec/ Ploph.
=

Fig. 5.4 Record equalizing amplilier
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O ruzs | _ I Lv O cns rie
QO cira g O €119, C120,R 154
! l_m © cirrise
Connected at: L o C116,R129

(O - all lape speeds
© -3%ips
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Fig. 5.5 Recording curves with equalizing components activated at the different tape speeds

From Power Supply

5.1.5 Indicator Amplifier

The circuit diagram for the indicator amplifier, consisting

of Q198 as an active element, is shown in fig. 5.6. The

slgnal Is fed to base of Q108 via C112 and the rvecord level

adjustment potentiometer R131. As Q108 has na bias val- F‘ESJLEVEL 26V
tage, @108 conducts only at positive half periodes of the
signal. C113 will be charged when @108 is active. If the -

o B : From G111 | Q108
signal tevel should decrease, C113 would be slowly dis- R131 cin2 BCI47B
charged through R134 and the instrument, thus causing ip
a slow return of the Instrument needle deflection.

Ci13
22
XL '
dis
LEVEL
IND. L
Fig. 5.6 hdlcator amplifier
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Fig. 5.7 Oscillator, blas and erase circuits

5.1.6 Oscillator with Amplifier,
Bias- and Erase Circuits

Fig. 5.7 shows the circuit diagram for the oscillator with
amplifier, bias and erase circuit.

The oscillator signal is generated by transistors Q304 and
Q305 which are push-pull connected.

The oscillator [requency (85.5 kHz) is decided of transformer
T391, capacitor C307 and trimming capacitor C308. The
line voltage is [ed to the oscillator via the mode switeh when
this is depressed, record position. The diodes D303 and
P304 are preventing illumination of the indieator that is not

Jru

+6Y METER FLLUM

applied for the recording. The oscillator voltage is fed via
the transformer T301 to the oscillator amplilier consisting
of @301, Q302 and Q303. Q301 and Q302 are connected In
push-puil. Diode D301 is introduced to suppress cross-
over distortion, The signal is fed via C303

and the switching system to the respective heads being in
operation. The bias is adjusted with potentiometers R3"

and R302 for channel L and R respectively.

5.2 PLAYBACK ELECTRONICS
5.2.1 Playback Equalizing Amplifier

The playback equallzing amplifier consisting of Q109, Q110

and Q111 is shown in fig. 5.8. Bass response is determined _ . [ll e S
by the connectlon of R144 and C127. - s i
The treble response is at tape speed 7 1/2 Ips formed by capa- _T_“"

citor C121. At tape speed 3 3/4 ips, the high frequency re-
sponse is obtained by capacitors €121 and C122.
The capaciters C121 and €123 form high frequency response

at 1 7/8 ips. Amplification of the stage is approximately 200.

R137 is Introduced to stabllize the operating peint. The sig-
pal is fed via C128 and R146 to playback booster amplifier.

s o] Fa

Flg. 5.8 Playback equalizing amplifier
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Fig. 5.9 Playback ourves with equalizing components activated at different tape speeds
5.2.2 Playback Booster Amplifier -[':'éi} Ly 2w I
Transistors Q112, @113 and Q114 are active ¢lements of c3t .L ;
27 |
playback booster amplifler, shown (o fig, 5.10, (circuit dia- g ¥ !
gram). The feedback resistor R152 sets the amplification of am
the stage to approximately 30, R149 stabilizes the operating a2 L“;":'“"
point. The signal is fed via C130 and playback selector FROM RIAS ﬂ”ﬁ’
to the output terminals, During mono or stereo recor- w10 ouTEd
ding, a positive voltage is fed via R158 to emitter of SELECTOR
Q112. The emitter witl be positive with respect to the &ssvvn
base, and @112 will be in cut-off.
-1 E 3
FROM 1300
Fig. 5.10 Playback booster amplifier Q
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Fig. 6.11 Power Supply

5.3 POWER SUPPLY

Circuit diagram for the power supply is shown in fig. 5.11.
The line voltage +26V is stabillzed by transistors Q306, Q307,
Q308 and dicde D305. Q308 operates as a variable resistor.

TR

@306 is a2 DC connected transistor controlled by the varia-

ticns of the line load. The zener diode D306 Is used as refe-
rence voltage.
The DC signal from Q306 is [ed to Q307 which controls Q308,

5.4 OUTPUT SWITCHING SYSTEM SIGNAL FROM PLAYBACK

5.4.1 Playback Selector with Cutput o%m
Receptacles P Or:C

Flg. 5.12 shows the playback selector switch and the output OUTPUT L : L
receptacles. The playback selector is gehown in STEREO po- :
sition. The switch has three positions: 1 :
Position I.: Signal from left playback amplifier is fed to :
output receptacies on both channels. I
Position R: Signal from right playback amplifier is fed to :o%ﬁio
output receptacles on both channels. ) —oleo
Position STEREQ: The two channels are separated and the L
signals from left and right playback amplifiers are {ed to their SIGNAL FROM PLAYBACK _
respective output receptacles. AMPLIFIER, CHANNEL R ~

Fig. 5.12 Qutput switching system



6.0 ALIGNMENT OF ELECTRICAL
CIRCUITS AND TAPE PATH

<

[2476s3] [AZDMUTH|[AZIMUTH] AL 6 000 Hz: - 1 {0 +3 dB. AL 1 000 Hz and lower frequencies:
¥ 2 dB. The reason for these partlicular tolerances is that

Tandberg Test Tape no. 3 is recorded according to NAB Sian~
dard, 50 us, while model 1600X has playback equalization
according to 60 us, at tape speed 7 1/2 ips. This Is an ave-
rage value of NAB and IEC Standards. The IEC Standard
specliies 70 us. The difference in level between the two
channels should be less than 4 dB.

6.1.8 Erase Head

2% 6.1.9 Height Adjustment

Set the erase head to preliminary position where approx.
0.25 mm (0. 01") of the ferrite core for upper track is vi-
sible above the tape. Insert Tandberg Test Tape no. 9

6.1 HEAD ALIGNMENT AND TRACK and record with overloaded signal level (+20 dB) a 1 000
CONTROL WITH TANDBERG Hz signal from a generator on channel R (track 3). Dip
TEST TAPES the tape into Magna See sclution and check that the pre- ﬂ
recorded track is centered in the erased area. Adjust
6.1.1 Model 1641X (Four Track) the belght posltion of the erase head if necessary. Make
sure that none part of the neighbour tracks are erased.

Ref. paragraph 6.3. 7 for lateral adjustment. Ref. pa-
ragraphs 6.6.6 and 6. 6.8 {or adjustment of blas head.

Fig. 6.0 Heads and tape path with adjustmen! screws

6.1.2 Demagnetizing
Demagnetize heads and adjacent parts before and after alig-

ning of heads.

6.1.3 Tape Guide Adjustment 6.2 MODEL 1621X (TWO TRACK)

Insert tape, and move the operating lever slowly towards All alignment specified in paragraph 6.1 are valid for
normal drive position with taut tape. Check that the tape Modet 1621X with the exception of paragraphs 6.1.5
does not touch flanges of the tape guides during operationofl  and 6, 1.9 which are respectively superseded of para-
lever. If necessary, align the vertical position of the adjust- graphs 6.4.1 and 6.4.2,

able tape puides {247653) and (216461A) until the tape runs

eguldistant fxrom the flanges of the tape guides. Note: Final adjustment of erase head or record/play-
back head must be ap azimuth adjustment. When
6.1.4 Record/Playback Head record/playback head has been adjusted, the
. . bj ref. . 6.6.8. -
6.1.5 Helght Ad]ustment ias has to be readjusted, ref. para
Play back Tandberg Test Tape no, 1. Thia la a full frack w

prerecorded tape with 1 000 Hz recorded at 7 1/2Ips. The
recording level In the exact area corresponding to track 3
{charnel R) is reduced by approx. 30 dB. Adjust the height
of the combined record/playback head until minimum out-

put tevel from track 3 is obtained oo a VTVM, 6.3 HEAD ALIGNMENT WITHOUT
TANDBERG TEST TAPES

6.1.6 Azimuth Adjustment
Play back Tandberg Test Tape No. 2. This is a full track 6.3.1 DemagnetiZing

prerecorded tape containing 15 000 Hz at lape speed 7 1/2 Demagnetize the heads and adjacent parts before and after
ips. Adjust the azimuth position of the record/playback alipnment of heads.

head until maximum output level is obtained across both
output terminals. Ref. paragraph 6.3.4 for lateral adjust-

6.3.2 Record/Playback Head

ment. 6.3.3 Height Alignment
6.1.7 Control of Playback Curves The height of the record/playback head is aligned by the

Play back Tandberg Test Tape no. 3. This is a full track height adjustment screws, ref. fig. 6. 0. The upper edge

prerecorded tape recorded at tape speed 7 1/2 ips, contai- of the tape shall run flush with upper hea‘dhalf's upper o)
ning the following frequencies: 250-10 000-5 000-1 000-100 - edge. Rel. para. 6.4.1 and 6.5. 2 for track control of

50 and 250 Hz. Outpul Lolerances: At 10000 11z: 0to+4dB. record/playback head.
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6.3.4 Lateral Alignment

Belore performing lateral alignment, the azimuth align-

ment has to be accompilshed, ref. para.6.3.5
Pull the pressure pad away from the tape angular plate when

playing back standard azimuth aiigoment tape. The output
level indicated on the VTVM should not decrease by more
than 3 dB. H necessary, adjust the lateral position of the
head by turning the head mounting plate.

6.3.5 Azimuth Alignment

Play back a standard azimuth alignment tape with a VTVM
connected to the output terminals. Adjust the position of the
record/playback head by the azimuth adjustment screw, vef.
lig. 6.0,

meter.

until maximum reading is obtalned on the cutput

Brake the left hand tape reel carefully. If the reading

on the VTVM is increased the tape path might be incorrectly ad-

justed, the lateral alipnment is not correctly adjusted,

or the following sources of error may exist:

1. The tape does not run correctly between the flanges of the
tape guide.

2. The pressure wheel and/or the capstan may be obliquely
positioned.

3. Impurities on the headfronts.

When the source of the trouble has been determined, the
azimuth position bas to be readjusted. A maximum de-
flection of + 1.5 dB on the VTVM is allowed when braking
the tape.

The height position of the head s aligned with the adjustment
screws shown in fig. 6.0. Approximately 0.25 mm (0. 01")

of the ferrite core for the upper track of the erase head should
be visible above the tape. Rel. paragraphs 6.4.2 and 6.5.1

for track control of the erase head.

front of the head is parallel with the tape. -

6.3.9 Azimuth Alignment

The azimuth position is regulated with the adjustment screws
shown in fig. 6. ¢. The head plate and upper meunting plate

The azimuth position of the erase head is

playback head must be an azimuth alignment.
After alignment of record/playback head, the bias head
must be adjusted, ref, paragraph 6.6.8.

6.4 TRACK CONTROL, MODEL 1641X -
FOUR TRACK, WITHOUT
TANDBERG TEST TAPES

6.4.1 Record/Playback Head
Record a 1 000 Hz signal in stereo for 5 seconds at overloaded
recording level (+20 dB) on tracks 1 and 3. Turn the tape

around and make similar recording on tracks 4 and 2. Cut the

tape and dip it into a solution of Iron powder and aleohol (Magna

8ee) to make the recording visible. The spaces between the
recorded tracks should be distributed symmetrically across
the tape, ref. fig. 6.1. U necessary, readjust the height

position and recheck the azimuth position,

6.4.2 Erase Head

Insert a full track prerecorded tape and record a 1 000 Hz
stgnal at overioaded recording level (+20 dB), on track 3 (chan-
nel R). Cut the tape and dip it into Magpa See solution. Check
that the prerecorded track is centered in the erased area (ref.
fig. 6.2).

necessary.
6.5 TRACK CONTROL, MODEL 1621X -

TWO TRACK, WITHOUT
TANDBERG TEST TAPES

Adjust the vertical position of the erase head, if

6.5.1 Erase Head

The height position of the erase head is aligned by the height
adjustment screws, ref. fig. 6,0, The tape shall run [lush
with the upper edge of upper head hall.

For azimuth and lateral allgnment, ref. paragraphs 6.3.8

and 6.3.9.

| - 00
- ]
1 - 1
Too high Too low
|
|
|
|

Correct

Fig. 6.1 Track measurement of record/playback head

Too high Too low

Correct

[

1



6.5.2 Record/Playback Head
The height position of the record/playback head is aligned
by the height adjustment screws, ref. figure §.0. Re-
cord In stereo a 1 000 Hz signal at overloaded recording le-
vel (+20 dB) on a full track prerecorded tape.

of the tape and dip It into a solution of iren powder and alco-

Cut off some

hol (Magna See), and check that the tracks are distributed
symmetrically across the fape, Check that the prerecorded
zone remains in center of the erased zone.

Readjust the erase and record/playback head if necessary.
For azimuth and lateral alignment, ref. paragraphs 6.3.4

and 6.3.5.

6.6 ELECTRICAL ADJUSTMENTS FOR
TANDBERG TAPE RECORDER
MODELS 1641X AND 1621X

6.6.1 Adjustment of QOutput Level
Conneot a VTVM to each output terminal and play back in
stereo Tandberg Test Tape no. 4, 400 Hz at tape speed
71/2 ips.

Adjust R146, channel L, and R246, channel R, to 0. 75V
deflection on the VIVM's .

6.6.2 Adjustment of Oscillator
Frequency and Bias

6.6.3 Using Frequency Meter (Counter)

Connect a freguency meter or counter directly or inductive-
ly to the erase head. The degree of coupling depends on
input characteristics of the instrumenf. Adjust C308 until
the frequency meter (counter) shows 85.5 kHz.

6.6.4 Using Signal Generator and
Radio Receiver

Tune the radio to 256.5 kHz (3rd barmonic of 86.6 kHz) and
take cut a loop from the antenwa terminal, 5 cm {2"} in dia-
meter and approximately 10 windings. Place the loop close

to (around) the erase head. Tune the generator to 256.5 kHz
and feed the signal via a similar Joop. Start the tape recorder
In record mode and adjust C308 until zero beat is obtained.

6.6.5 Control of Erase Voltage

Comnect a VTVM between yellow wire on the erase head aad
ground. Apply unscreened test cable or low oapacitance probe.
Set the tape recorderin record mokie and read the meter de-
flecuox} to 80 - 120V,

Difference in level between mono and stereo recording should
be less than 10V.

'6.6.6 Adjustment of Bias

Connect a VTVM across the bias head. Set the tape recorder
in record mode and adjust R301 - channel L (R302 - channel R)
to approximately 25V on the VITVM.

6.6.7 Preadjustment of Recording Level
and Indicator

Connect a signal generator to HIGH INPUT and set the level

to 50 mV, 400 Hz. Connect a VTVM, to junction R116 - C108

channel L (R216 - C208 - channel R) and ground, Start the

tape recorder In record mode and adjust INPUT LEVEL (R108

channel L -~ R208 channel R) to 140mV deflection on the VTVM.,

Then adjust R131 channel L {(R231 - channel R) to 0 dB on

the indicator.
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6.6.8 Adjustment of Bias Head

In general this adjustment would only be necessary after
changing record/playback head.

Before adjustment of bias bead is obtained, paragraphé.6.2,
adjustment of oscillator frequency and bias must be accom-
plished.

Connect a VI'VM across the record/playback head and set to
10V or 3V rabnge. Loosen the fixing screw B approximately 1/2
turn, ref. fig. 6.0.
mode. Check that the tape runs Iree of flanges on bias head.
Adjust screw A untll maximum deflection on the VTVM. Set

Start the tape recorder in record

the screw A dlsplacing the bias head fowards tape direction until
the voltage on VIVM is reduced by 5 ~ 20%. Then fasten screw
B. Demagnetize heads and tape path,

VTYM
o /7\
10V, 60HZ N
OR 03V QDourpur
220V, 50Mz 50 OR 60 Hz
Fig. 6.3
N A AT S M M
I
(AP TPPIPUNE SN FPUTE TPV B B T NI it ity
0 15 W0 25 M 40 50 8066 swcursions
Flg. 6.4
TO PLAYBACK
EQUALIZING
AMPLIFIER
nECono/
HAVBACI&'/ 100 kohm
HEAD
SIONAL
1
00 ohm GENERATOR
Fig. 6.5

IR g 7 5 e R
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6.6.9 Control of Total Deviation from correct tape apeed will give a beat aignal

Frequency Response across the VIVM. Clock the time for 10 complete excur-

The tape recorder's electronic design is fitted and adjusted ~ SionS of the meter needle. Read the speed deviation in

for Low Noise tape. Consequently, Low Noise tape bas to percent corresponding to this particular time from the

be used for frequency control. nomogram below, ref. fig, 6.4.

Connect a signal generator to HIGH INPUT and set the level Speed tolerance: - 1.5%.

to 500 mV, 400 Bz. Put on a new or erased tape {Low Noise) If the tape speed is 3 3/4 Ips, and mains frequency 50 Hz,
and start the tape recorder in record mode with the tape play back test tape no. 10b containing a 50 Bz signal. At
speed 3 3/4 ips. Adjust INFUT LEVEL to 0 dB on indicators. maing frequency 60 Hz, play back test tape no. 18b, con-

Reduce the voltage from signal generator by 30 dB and record taining a 60 Hz signal. Proceed as for 7 1/2 ips to find
+

the following frequencies: 400 Hz- 5 kHz- 10 kHz- 156 kHz. Play speed accuracy. Tolerance : - 1.5%.

back the tape with VI'VM connected to output terminal using 3. Using Frequency Meter {Counter).

400 Hz signal as 0 dB reference. Check that the frequency Comnect a frequency meter (countér) to outpuf terminal
response for the whole range is flat,iolerance TosdB. I and play back Tandberg Test Tape no. 11, containing a
tolerance is exceeded, the voltage across the blas head has 1 000 Hz signal at tape speed 7 1/2 ips. The frequency
to be successively increased or decreased. Decrease of volt- meter {counter) indicates directly the speed deviationin
age increases treble, while an increase of voltage decreases %o Tape speed tolerance: - 1.5%.

the treble. Control the frequency response at all tape speeds.
NOTE: If the bias is adjusted, cbeck distortion according to  6.,6.13 Control of Playback Curves'

paragraph 8. 6. 9. Ingert a 100 ohm resistor in series with upper,chanpel L
6.6.10 Adjustment of Record Level and {lower, channel R), record/playback head and ground.Con-
Indicator applying Test Tape nect 2 slgnal generator in serles with a 160 kohm resistor

parallel to the 100 chm resistor, ref. fig. 6.5. Connect
Comnect a VIVM to each one of the output terminals. Play
back test tape no. 4 (400 Hz) at tape speed 7 1/2 ips. Adjust
the output level to 0. 75V by means of R146, channel L (R246
chanpel R). Connect a signal generator to HIGH INPUT, in-

a VIVM and an oscilloscope to output terminal. Control
playback curves according to fig. 5.9 at all tape speeds
using 400 Hz as reference level.

NOTE: Make sure that the signal is not being clipped by

sert a new or erased tape (Low Noise) and record a 400 Hz overloading the input. The tolerance is less than

sigonal with litude that gives 1.5 dB above 0. 75V level
‘gpal whih amp © & ve I 2 dB at all frequencies. Difference in level bet-

h: 1 d b .
when played back. 1If necessary, alter between record  and ween the two channels should be less than 4 dB at all
playback to obtain correct result., Check that the distortion

is between 3 and 5%, ref. paragraph 6. 6.11. Adjust R131, chap-
vel L (R231, channel B) until indicator reads 0 dB when recor- § & 14 Control of Recording Curves

frequencies.

ding at 3 to 5% distortion level. Connect a signal generator to HIGH INPUT L (R) and a VEVM
6.6.11 Distortion to 2 100 ohun resistor in series with upper, channel L (lower
Connect a signal generator 400 Hz, 500 mV, and record the channel R) record/playback head to ground (black wire}. Ref.
signal on both channels (stereo). fig. 6.6. Short-circuit secondary winding of oscillator transfor-
Adjust INPUT LEVEL control until 0 dB deflection on mer T301. Set the signal generator to 400 Hz and adjust

indicators. Rewind the tape and piay back In stereo.Distortion the level 30 dB below optimum recording level. Start the tape
shall then be less than 5%. I distortion exceeds 5%, readjust recorder in record position and check the frequency response
the recording level and indteators, ref. paragraph 6.6.10, according to fig. 5.5. Deviatlon for all frequencies must not
+
exceed - 2.5 dB, Difference in level between the fwo chanmnels
6.6.12 Tape Speed Control i
should be less than 4 dB at all frequencies. Check the fre-
1. With Measured Tape Leagth. quency response at all tape speeds.
Put on tape measured to 1144 em (450"} and play 1t back. FROM RECORD
Tima taken for the whole length should be: EQUALIZING
71/2 ips: 60 seconds AMPLIFIER
3 3/4 ips: 120 seconds
1 7/8 ips: 240 d RECORD/
P8: 240 seconds. .\ PLAYBACK
Tolerance for all tape speeds: - 1.5%. HEAD

A transformer with secondary voltage 0.5V and a VTVM
are comnected fo OUTPUT terminzal as showu in fig. 6. 3.
Play back test tape no, 10a, If the line {requency is 50 Hz
and test tape no. 19a if line frequency is 60 Hz.

100 ohm YTVM

Fig. 6.6
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| 2 25 48 81 A

[ 20 9112 25 2496

252115

251519
Fig. 6.7 Bottom view of model 1600X
6.7 MODIFICATIONS FROM FOUR TRACK TO TWO TRACK VERSION
The following changes have to be introduced when the tape recorder is modified from four-track to two-track.

|

| part Four track Two track Part Four track Two track

| Model 1641X Model 1621X Model 1641X Model 1621X
Erase head 18E 20E R130 15 kohm 12 kohm
Bias head 03B 04B R144 120 kohm 220 kobm
Record/playback head 18C 20C R230 15 kohm 12 kohm
C3 250 pF 400 pF R244 120 kohm 220 kohm
Cd 250 pF 400 pF R305 2, 2 kohm 1 kohm
C301 3 300 pF 3 900 pF Q301/Q302 BC 13%/BC 144 2N 4921/2N 4918
Cc302 3 300 pF 3 900 pF Q303 BC 1478 BC 140

6.8 CONNECTIONS AND MODIFICATIONS FROM 115 -
FROM 50 TO 60 Hz (or 60 to 50 Hz) OPERATION

When changing from 50 to 60 Hz operation, the diameter of

the motor pulley s reduced to compensate for the increased

mains {requency.

be changed.

34

Motor pulley:

The motor pulley and the motor have to

50 Hz operation, part number: 243940
60 Hz operation, part number: 248351RB.

Motor:

50 Hz operation, part number: 241009
part number: 254973.

60 Hz operation,

130 - 230 - 240V AND

The transformer, with part number 254779, may be rewired
for all above mentioned voltages, while motor has

to be changed, see wiring diagram [ig. 6. 8.

130V

Fig. 6.8 Motor and transformer connections
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7.0 SPARE PARTS LIST

Ordering of Parts

When ordering a mechanical part, it Is essential that the

Explanalion of mechanical parts and electrical component

identification

appropriate part number being used as a reference in

thisz manual, be specified.

Mechanical parts

For ordering of electrlcai components, however, the position

number (C130, R119, etc.) is used.

Mechanical parts

1. The 8 digit part number specifies the mechanical part.

Electrical components

2. The designation 16 C indicates that the component can be
nsed in all models of series 1600X.

3. The designation 164 indicates a component unique for the
four track model.

4. The designation 162 indicates a component unlque for the
two track model.

Part no. Description Usage Flg. ref. Notes
200384 [ngulation shield Mains swiich

200549 Flange Take-up turntable housing 4.9
200528 Housing

200651 Clamp Shielded wire (nylon)

201967 Shaft Arm, pressure pad

202008 Maing cord 116 V, U.S. version

202151 Switch Microswitch, motor 4,34
202303 Rubber tube Shield

202309 Shaft Eccentric lever

202740 Lever Additional friction 4.5,4.9,4.10,4.15
203013 Washer Retaining {lywheel bearing 4.4,4.27
203250 Maing cord, 220 V

203365 Shietd Lamp, revolution counter 4.2,4.5a
203559 Spring Index levar, trip bar

203638 Shaft Clutch lever 4.5,4.14,4.1b6
204184 Mains switch ON - OFF 4.5a
205671 Stud Parallel arm and cover plate

206017 Washer Rubber top cover

206296 Window Revolution counter 4.1
2072173 Spring Linkage arm 4.5,4,5a
207352 Shaft index lever 4.5
2017625 Spring Clutch lever 4.14,4.15
207977 Roller Pressure wheel bracket 4.2
208250 Bearing Seiflubricating, flywheel 4,27
208329 Cover Front, pressure roller arm assembly 4.1
208401 Spring Muting switch

208724 Clamp Mains cord, fiber

209112 Bracket Operating lever

209306 Spring Transfer wheel holder | 4.5.,4.25
209385° Stud Eccentyric lever

209816 Plale Guide, speed selector 4.5a,4.25
210253 Rubber belt Revolution counter

210987 Spring Lower clutch lever, take-up friction disc 4.15
211066 Shaft Forked lever. pressure roller assembly 4.4
211339 Pulley Revolution counter {on counter) 4.9
211418 Shaft Clutch lever

211612 Rubber mounting Lower

212043 Cover Rear trim (heads) 4.1
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Part no. Description Usage Fig. ref. Notes
212273 Lever Momentary start/stop, operating 4.1,4.4,4.28
212747 Tape guide post Left 4.4,4.29
212826C Forked lever Pressure roller assembly 4.4,4.28
213957 Rubber drive belt 4.5a,4.14,4.15
214155 Clip Operating lever

214701 Spring Right friction dise 4.9,4.15
216053 Pulley Revolution counter (on turntable shaft)

215326A Rubber mounting Upper 4.1

215405 Acetal part Momentary stop 4.4,4.28
215556 Spring Pressure roller bracket

215743 Mylar disc Friction wheel 4.6,4.8,4.9
216109 Rivet Linkage arm

216481 A Adjustable tape gulde Mliddle .4

216734 Spring Speed selector 4.25

217086 Acetal button Cluteh levers

217510 Spring Tape tightening disk .6

217869 Thrust washer Lower flywheel bearing 4.27

218415 Spring Left friction disc 4,6,4.14
218494 Rivet Parallel arm and trip bar

218767 Aocetal nut Hexagon, turntable shaft, ( left) 4.6

219055 Switeh Muting switeh

219198 Tape tightening disk 4.6

219234 Shaft Pressure roller bracket

2182717 Retainer Flywheel bearing 4.4,4.27,4.34
218586 Felt ring Flywheel bearing 4.27

215816 Flange Supply turntable houaing (acetal) 4.6

219823 Serew Covers 4.1

220155 Stud Lifting arm, bias head

220384 Revolution counter 4.5a

220859 Acetal disk Flywheel

221448B Bracket Mounting, rear covers 4.4

222044 "Tandberg" emblem

223488 Connector Printed circuit board, 5-pins

225918 Connector Printed circuit board, 7-pins

227432 Rubber mounting Motor

226868 Knob Operating lever 4.1

2306298 Roller Can disk arm

234400 Knob Output selector .1

2344718 Spring Adjustment screw, blas head .4

234960 Washer Knob, speed selector

235649 Feit strip Flywheel

236169 Bracket Motor

236728A Cam dise arm 4,5a,4. 25
238114 Knob Speed selector 4.1

239738 Shaft Cam disc, arm

240276A Stud End stop 4.4,4.34
240377 Knob Volume control, upper .1

2408794 Plate Transfer wire, equalization switch

241009 Motor 50 Hz, 110/220 V 4.24

241081 Ring Potentiometer

241469 Spring Bias head

242058 Knob Volume control, lower 4.1

242244 Conneoctor RADIC

24228BA Lever Blas head 4.4

242308 Spring End stop 4.4,4.34
242331 Spring Cam disc arm 4.5,4.5a,4.25
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Part no. Desclrption Usage Flg. ref. Notes
242503 Feeler arm End stop 4.34

243013 Post Tape guide, right 4.4,4.34
243150 Bracket Bfas head, lever

243925 Retaining ring DIN connector

2438940C Motor putley 50 Hz 4.5a,4.24,4.25
243990 Spring End stop feeler arm 4.34

244342A Lever End stop 4,4,4.34
244694 A Arm End stop, transfer 4,4,4.34
245287C Heat sink Rectifier board

246231 Plate Retainer, wires to motor switch

247395 Clamp Wire, 9 mm

247653 Tape guide Adjustable, outer 4.4,4.29,4.20
247941 Shaft Pressure toller 4.3,4.4
248027 Insulation Microswitch

248157 Bushing Adjustable, tape guide

248186 Trip bar 4.5,4.52,4.14,4.15
248361B Motor pulley 60 Hz

248495 Connector +28 V

248638 Terminal strip Heads I
24B7524 Brake block Tape brake 4.3.4.4
248874 Terminal strip w/phono connectors

2490684 Shielding can Motor

249485 Inanlating plate Terminal strip

249521 Washer Jack, U.S. version 4.4

249551 Guide End stop transfer arm

249630 Jack Microphone, U.S, version

249722 Meter Recording indicator 4.1,4.53
249737 Clamp Wire, 12.5 mm

249966 Spring Tape brake 4.3

250620 Shaft Lifting arm, bias bead 4.4

251130 Transfer lever Pressure pad 4.4,4.29,4.3,4.31
251167A Lever Interiock, push buttons 4.4

251482 Lever Pressure pad 4.4,4.28
251489A Tape guide Below pressure pad

261519 Bracket Mounting for main amplifier

251979 Spacer Function selector switch

252115 Equalization switch

252453 Set of knobs

252496 Linkage Equalization switch

252610 Bracket Revolution counter

252848 Plate Guide push buttons 4.4

253092 Bwitch Push button, function selector

253200 Supporting bracket Osc. /rectlfier board

253437 Switch Output selector 4.4

254177 Push button Record, left channel 4.1,4.4
264281 Plate Fixing, revolution counter 4.4

254529 Spring Interlock lever

254730 Connector Microphone, DIN 4. 1,4.4
254779 Mains transformer 115/230/240 V, No. 720

2648444 Support Pressure pad/tape 4.4,4.29,4.30
254881A Shield Main amplifier board

254973 Motor 60 Hz, 110/220 V

255986 Shield Microphone connector

257042 Cabinet Teak 4.1

257437 Push button Record, right channel 4.1.4.4
258723 Cabinet Rosewood 4.1.

258953 Top cover plate 4.1
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Part no. Descrlption Usage Fig. refl. Notes
261999 SpaceTr Tube push button assembly
262000 Shaft Lever, pressure pad 4.4
262467 Spring Arm pressure pad 4.4,4.29, 4.30,4.31
264758 Cabinet Walnut tree 4.1
9950201 Lilting arm With pull rod 4.5,4.5%a,4.25
980203 Eccentric segment 4.2
2990204 Parallel arm Complete 4.5,4.5a,4.25
990206 Mounting arm Transfer wheel 4.5,4.5a,4.25
980207 Bracket Front trlm cover, left
890208 Bracket Front trim cover, right
890209 Thrust spring With acetal knob 4.4
990213 Holder Transfer whesl 4.5a
990214 Cover plate 1 4.5a
990215 Cover plate 2 4. 85a
990217 Bracket w/shaft Momentary stop 4.4
950222 Spring washer Upper fiywheel bearing 4.27,4.34
990223 Retainer Upper flywheel bearing, threaded 4.27
990225 QOperating lever shaft with acetal ball 4,53
990228 Supply turntable (Left) 4,5a,4.6,4.14,4.25
990227 Take-up turntable (Right) 4.52,4.9,4.15,4.25
990228 Clutch Supply friction disk 4.6,4.6,4.7,4.14
890229 Upper cluteh lever Take up friction disk 4.5,4.9,4.10,4.15
990230 Index lever Trip bar 4.5,4.5a
990232 Momentary start/stop Assembly
990233 Transfer wheel 4.5,4.5a,4,24,4.25
3950234 Pressure roller 4,3,4.4
990235 Bracket w/shaft End stop 4.4
990238 Friction disk Left and right 4.6,4.7,4.8,4.9,4.10
4,14,4.15
2980238 Spring, shaft Pregsure roller 4.3
950302 Pressure roller arm Assembly 4.4
990312 Flywheel Complete 4.58,4.25,4.27,4,34
950319 Brake Flywheel,complete
990325 Pressure pad 4.4,4.29,4,30,4.31
990330 Cam disk w. /shaft 4.5,4.52,4.25
990700 Main amplifier beard Complete
990701 Oscillator and rectifier board| Complete
990702 Input amplifier board Complete 4.5a
980703 Osclllator and rectifier board| Complete
990704 Main amplifier board Complete
990710 Transfer wire Egualization switch
590711 Additional osciltlator amplifiex
board
991025 Housing With bearing 4.5,4.6,4.9

Screws, Washers and Circlips

Article Part no. Refl. no. Dlmension Type
Screw 217984 M121 2.83x12 mm DIN 84-4D
Screw 214270 M120 2.6 X4 mm DIN 84-4D
Screw 200556 M140 3 x 3 mm DIN 84-4D
Screw 206842 M101 3 x4 mm DN 84-4D
Screw 208372 M102 3Xx4.5 mum DIN 84-4D
Screw 216951 M103 3 x5 mm DIN 84-4D
Screw 208523 M104 3 x 6 mm DIN 84-4D
Screw 204809 M107 3 x8 mm DIN B4-4D
Screw 223186 M148 3 x 8 mm DIN 7988
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Article Part no. Rel, no. Dimension Type
Screw 210622 M110 3 x18 mm DIN 84-4D

Screw 244837 M129 4 x 24 mm DIN 7385

Screw 220169 M173 3/16" No. 4

Screw 200944 M116 1/4" No. 4

Screw 218675 MI154 3/8" No. 4

Cirelip 2363486 M3s0 2 mm

Cirelip 230542 M359 2.3 mm DIN 6799

Cirelip 262000 M314 3 mm

Circlip 239651 M3z21 3.2 mm DIN 6799

Circlip 235937 M316 4 mm DI 6799

Cirelip 235600 M317 5 mm DIN 6799

Cireclip 213826 M318 6 mm DIN 6799

Turbax washer 214141 M301 7T.5%4.2x0.2mm

Turbax washer 214895 M302 7.5x4.2x0.3 mm

Turbax washer 204013 M303 7.5x4.2x 0.5 mm

Turbax washer 217856 M361 7.56x5.2x 0.2 mm

Turbax washer 200299 M3ao4d 7.6%x5.2x 0.5 mm '
Electrical components

Capacitors

Ref. no. Description Type Notes
Cl-16C 68 pF 500V 10% Ceramic

Cz-16C 68 pF 500V 10% Ceramic

C3 - 162 400 pF 160V 2.5% Polyester

C3 - 164 250 pF 630V 2.5% Polyaster

C4 - 182 400 pF 160V 2.5% Polyester

C4 - 164 250 pF 830V 2.5% Polyester

Cl101 - 16 C 25 uF 25V Electrolytic

Cl02~ 16 C 100 pF 25V Electrolytic

Cl03-16C 25 uIF 25V Elecirolytic

Cl04 - 16 C 2 uF 100V Electrolytic

Cl05 - 16 C 0,22 pF 200V 10% Met, paper

Cl106 - 16 C 470 pF 500V 20% Ceramic

C107- 16 C 3 pF 100V Electrolytic

C108 - 186 ¢ 2 uF 100V Electrolytic

Cl109- 16 C 25 uF 25V Electrolytic

Cli0- 16 C 470 pF 500V 20% Ceramic

Cl11 - 16 C 2 uF 100V Eleetrolytic

Cliz- 16 C 2 prF 100V Electrolytic

Cl113- 16 C 25 puF 25V Electrolytic |
‘Ci14- 16 C 0.22 uF 200V 10% Met. paper

Cll5-16C 0,022 pF 400V 5% Met. paper

Cl16 - 16 € 0. 068 uF 250V 10% Polyester Changed from ser. no. 2 700 551
Cli7- 16 C 0. 022 uF 400V 5% Met. paper

Cl119- 18 C 0.01 uF 400V 10% Met. paper

Cl120- 16 C 0.01 uF 400V 10% Met. paper

C121 - 16 C 280 pF 126V 6% Styroflex

€i22-16C 470 pF 125V 5% Styroflex

C123 - 16 C 3 300 pF 63V 2% Styroflex Changed from ser. no. 2 700 551
Cl24-16C 2 uF 100V Electrolytic

Cl125 - 16 C 25 ur 25V Electrolytic

C126 - i6 C 470 pF 500V 20% Ceramic

Cl27-16C 0.022 uF 400V 10% Met. paper

Cl128 - 16 C 2 uF 100V Electrolytic ‘
€129 - 16 C 470 pF 500V 20% Ceramic

Cl30- 16 C 100 uF 25V Electrolytic

C132- 16 C 0.1 uF LoV 10% Polycarbonate
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Capacitors cont.

Ref. no. Description Type Notes
Cl33-16 C 470 pF 500V Electroiytic
Cl34-18C 29 uF 25V Electrolytic
C135- 16 C 470 pF 500V 20% Ceramic
C138- 16 C 2 uF 100V Electrolytic
Cl137- 16 C 470 pF 500V 20% Ceramic
Ccl3s-16C 2 uF 100V Electrolytic Introduced from serial no. 2 703 621
C201 -16 C 25 uF 25V Eleotrolytic
Cc202-16C 100 uF 250V Eleotrolytic
c203 - 16 C 25 pF 25V Electrolytic
Cc24 - 16 C 2 pF 100V Elecirolytic
€205 - 16 C 0.22 1F 200V 10% Met. paper
C206 - 16 C 470 pF 500V 20% Ceramic
C207- 16 C 2 uF 100V Electrolytic
C208-16 C 2 uF 100V Electrolytic
C2098-16C 25 pF 26V Electrolytio
C210-16 C 470 pF 500V 20% Ceramic
C211-16C 2 uF 100V Electrolytic
C212-16C 2 uF 100V Electrolytic
C213-16C 26 pF 25V Electrolytic
C214-16C 0.22 uf 200V 10% Met. paper
C215- 16 C 0.022 uF 400V 5% Met. paper
C216- 18 C 0. 068 uF 260V 10% Polyester Changed from ser.no. 2 703 952
C217- 16C 0.022 uF 400V 5% Mel. paper
C219-16 C 0.01 uF 400V 10% Mat. paper
C220-16C 0.01 pF 400V 10% Meat, paper
c2z21 - 16 C 680 p¥F 125V 5% Polyester
c222-16C 470 pF 125V 5% Polyester
Cc223-16C 3 300 pF 63V 2% Poly'ester Changed from ser.oo. 2 700 651
C224 - 16 C 2 uF 100V Electrolytic
C225-16C 25 pF 25V Electrolytic
C226 - 16 C 470 pF 500V 20% Ceramic
Cc227-16C 0.022 pF 400V 10% Met. paper
Cc228-16C 2 uF 100V Electrolyttc
Cc229-16C 470 p¥ 500V 20% Ceramic
C230- 16 C 100 pF 25V Electrolytic
C232-16C 0.1 u¥ 100V 10% Polycarbonats
Cc233 -~ 16 C 470 pF 500V 20% Ceramic
C234-16C 26 uF 258V Electrolytic
C235-16C 470 pF 500V 20% Ceramic
C236-16C 2 pF 100V Electrolytic
C238°- 16 C 2 pF 100V Electrolytic Introduced from s.no. 2 703 521
C301 - 162 3 900 pF 84V 2% Polyester
C301 - Led 3 300 pP 64V 2% Polyester
C302 - 162 3 500 pF 64V 2% Polyester
€302 - 164 3 300 pF 84V 2% Polyaster
C303-18C 1 uF 100V 20% Polyearbonate
C304-16C 0.1 pF 200V 10% Met. paper
€305 - 16 C 180 p¥ 500V 10% Ceramic

C306 - 16 C 25 uF 25V Electrolytic
C307-16C 820 p¥ 63V 5% Polyester
C306-16C 150-750 pF Trimming capacitor

C309-16C 0.01 uF 63V 5% Polyester
C310-16C 0.01 uF 63V 5% Polyester
C311-16C 100 pF 40V Electrolytic
C313-16C 1 000 uF 55/60V Electrolytic
C314- 16 C 0.1 pF 200V 10% Met. paper
C315-16C 0.1 pF 200V 10% Met. paper
C316 - 16 C 180 pF 500V 10% Ceramic
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Resistors

Rel. no. Description Notes
R1-16C 1 Mohm 1/4W 5%

R2 - I8C 47 kohm 1/4wW 5%

Ri-16C i Mohm 1/4w 5%

R4-16C 47 kohm 1/4Ww 5%

R101 - 16 C 1 kohm 1/3W 5%

E102 - 16 C 470 chm 1/3w 5%

R103 - 16 C 82 kohm 1/3w 5%

Ri04 - 16 C 120 kohm 1/3w 3%

R105 - 16 C 470 kokm 1/3wW 10%

Ri06 - 16 C . 10 kohm 1/3w 10%

R107- 16 C 1 kohm 1/3W 5%

R108 - 16 C 1x10 kohm Pot. meter, pos. log.

Ri109 - 16 C 47 kohm 1/3W 5% Changed from serial no. 2 705 440
R110- 16 C 5.6 kohm 1/3W 5%

R111- 16 C 68 kohm 1/3w 5%

R112-16 C 1 Mohm 1/3w 5%

R113 - 16 C 10 kohm 1/3wW 5% ’
Ri14 - 16 C 620 ¢hm 1/3wW 5%

R115 - 16 C 2 kohm 1/3W 10%

R116 - 16 C 1 kohm 1/3w 10%

R117- 16 C 10 kohm /3w 10%

R118 - 16 C 680 ohm 1/3w 10%

R119- 16 C 82 kohm 1/3W 10%

R120 - 16 C 1.5 kohm 1/3W 5%

R121 - 16 C 220 kohm 1/3w 5%

R122- 16 C 1 kohm 1/3W 10%.

R123-16C 10 kohm 1/3w 16%

R124 - 16 C 1 kohm 1/3W 10%

R125 - 16 C 15 kohm 1/2w 10%

R126 - 16 C 2.7 kohm 1/4W 5%

R127- 16 C 820 ohm 1/3W 5%

R128 - 16 C 820 chm 1/3W 5% -
R129 - 16 C 120 ohm 1/3W 10% Changed [rom serial no. 2 703 952
R130- 162 12 kohm 1/3W 5%

R130 - 164 15 kohm 1/3w 6%

R131 - 16 C. - 47 ohm Pot. meter, linear

R132- 16 C 1 Mohm 1/3W 10%

RI33-16C 15 kohm 1/3w 10%

R134 - 16 C 4.7 kohm 1/4w 10%

R135- 16 C 120 ohm 1/3w 5%

Ri%6 - 16 C 680 ohm 1/3W 5%

Ri37-16C 220 kohm 1/3W 6%

R138 - 16 C 1 kobm 1/3w 10%

R139- 16 C 68 kohm 1/3w 5%

R140 - 16 C 10 kohm 1/3wW 5%

R141 - 16 C 10 kohm 1/3w 5%

R142 - 16 C 2.7 kohm /3w 5% Changed from serial no. 2 706 780
R143-16C 4.7 kohm 1/3W 5%

R144 - 162 220 kohm 1/3W 5%

R144 - 164 120 kohm 1/3w 5% Changed from serlal no. 2 700 551
R145 - 16 C 1 kohm 1/3W 5%

R146 - 16 C 10 kohm Pot. meter, lineat

R147- 16 C 68 kobm 1/3W 10%

R148 - 16 C 680 ohm 1/3W 10%

R149- 16 C 220 kohm 1/3W 5%

R150- 16 C 1.5 kohm 1/3w L0

R151 - 16 C 10 kohm 1/3wW 10%

R152 - 16 C 22 kohm 1/3W 10%
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‘Resistors cont.
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Ref. no. Description Notes
R153 - 16 C 1 kohm 1/3W 10%
R154 - 16 C 270 kohm 1/3wW 10%
R165 - 16 C 100 ohm 1/2W 10%
R156 ~ 16 C 330 ohm 1/3w 10%
R157- 16 C 680 ohm 1/3W 5%
R158 - 16 C 3.6 kohm 1/4W 5%
R159- 16 C 100 ohm 1/3w 5%
R201-16 C 1 kohm 1/3W 5%
R202 - 16 C 470 chm 1/3w 5%
R203 - 16 C 82 kohm 1/3W 5%
R204 - 16 C 120 kohm 1/3W 5%
R205 - 16 C 470 ohm 1/3w 10%
R206 - 16 C 10 kohm 1/3W 10%
R207- 16 C 1 kohm 1/3W 5%
R208 - 16 C 1x10 kohm Pot.meter, pos.log.
R209 - 16 C 47 kohm 1/3W 10% Changed from serial no. 2 705 440
R210- 16 C 5.6 kohm /3w 5%
R211- 16 C 68 kohm 1/3w 5%
R212- 16 C 1 Mohm /3w 5%
R213- 16 C 10 kohm 1/8W 5%
R214- 16 C 680 ohm 1/3W 5%
R216 - 16 C 2 kohm 1/3W 10%
R216 - 16 C 1 kohm 1/3w 10%
R217- 16 C 10 kobm 1/3W 10%
‘R218-16C 680 ohm 1/3W 10%
"R219- 16 C 82 kobm 1/3W 10%
R220 - 16 C 1.5 kohm 1/3W 5%
R221 - 16 C 220 kohm 1/3W 5%
R222 - 16 C 1 kohm 1/3W 10%
R223 - 16 C 10 kohm 1/3W 10%
R224 - 16 C 1 kohm 1/3W 10%
R225 - 16 C 15 kohm 1/2w 10%
R226 - 16 € 2, 7 kohm 1/4W 5%
R227- 16 C 820 ohm 1/3w 5%
R228- 16 C 820 ohm 1/3W 5%
R229-16C --220 ohm 1/3wW 10% Changed from serial no. 2 703 952
R230 - 162 12 kohm 1/3W 5%
R230 - 164 15 kohm 1/3W 6%
R231-16C 47 kohm Pot. meter, linear
R232- 16 C 1 Mohm 1/3W 10%
R233- 16 C 15 kohm 1/3w 10%
R234- 16 C - 4.7 kohm 1/3W 10%
R235~ 16 C 120 ohm 1/8W 5%
R236 - 16 C 680 ohm 1/3w 5%
R237- 16 C 220 kohm 1/3W 5%
R238- 16 C 1 kohm 1/3W 10%
R239 - 16 C 68 kohm 1/3W 5%
R240- 16 C 10 kohm 1/3w 5%
R241 - 16 C 10 kohm 1/3w 5%
R242 - 16 C 2.7 kohm 1/3W 5% Changed from serial-no. 2 706 730
R243 - 16 C 4.7 kohm 1/3W 5%
R244 - 16 C 120 kohm 1/3W 5% Changed from serial no. 2 700 551
R245 - 16 C 1 kohm 1/3W 10%
B246 - 16 C 10 kohm Pot. meter, linear
R247- 16 C 68 kohm 1/3w 10%
R248- 16 C 690 ohm 1/3W 10%
H249- 16 C 220 kohm 1/3W 5%
R250~ 16 C 1,5 kohm 1/3w 10%
R251 - 16 C 10 kohm 1/3wW 10%




Resistors

Ref no. Description Notes
R252 - 16 C 22 kohm 1/4W 5%

R253- 16 C 1 kohm 1/3wW 10%

R254 - 16 C 270 ohm 1/3w 10%

R255 - 16 C 100 ohm 1/2wW 10%

R2§6 - 16 C 330 ohm 1/3wW 10%

R257-16C 680 ohm 1/3W 2%

R258 - 16 C 3.6 kohm 1/4W 5%

R269 - 16 C 100 ohm 1/3w 10%

Ri0r-16C 18 kohm Pot. meter, lnear Changed from serial no. 2 707 340
R362-16C 18 kohm Pot. meter, linear Changed {rom serial no. 2 T07 340
R303 ~ 16 C 4.7 ochm 1/2W 5%

R3M - 16 C 4.7 ohm 1/2W 5%

R305 - 162 1 kohm 1/3w 10%

R305 - 164 2.2 kohm 1/3W 10%

R306 - 16 C 47 kobm 1/3w 10%

R307 - 16 C 33 kohm 1/3w 10%

R308 - 16 C 220 ohm 1/3wW 5%

R309-16C 220 ohm 1/3W 5%

R310- 16 C 2, 7 kohm 1/3wW 109 Changed from serial no. 2 701 210
R311 - 16 C 2.7 kohm 1/3W 10% Changed from serial no. 2 701 210
R312-16C 2.2 Mohm 1/3W 10%

R313- 16 C 2.2 Mohm 1/3wW 10%

R314 - 16 C 100 obm 1/3w 10%

R315 -~ 186 C 1 kohm 1/3W 10%

R316 - 16 C 3.2 kohm 1/3W 10%

R317- 16 C 39 kohm 1/3w 10%

R318 - 16 C 68 ohm 1/3w 10%

R319- 16 C 1.5 kohm 1w 5%

R320 - 16 C 620 ohm 1w 10%

R321 - 16 C 630 ohm 1w 10%

Transistors

Ref. no. Description Notes
Q101 - 16 C BC 149B

Quoz-16C BC 149B

Q103 - 16 C BC 149B

Q04 - 16 C BC 147B

Q105 - 16 C BC 148A

Q108 - 16 C BC 148A

Q107-16C BC 107B

Q108 - 16 C BC 147B

Q109-16C BC 149B

QLL0- 16 C BC 149A

Q1i1-16C BC 107B

Q112- 16 C BC 1484

Q113 - 16 C BC 148A

Qlid- 16 C BC 107B

Q201 -16C BC 149B

Q202- 16 C BC 149B

Q203 - 16 C BC 1498

Q204 - 16 C BC 147B

Q205 - 16 C BC 1484

Q206 - 16 C BC 148A

Q207- 16 C BC 107B

Q208 - 16 C BC 147B

Q209 - 16 C BC 149B
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Transistors cont.

Mains {ransformer

Type 720

lief. no. Deoseriplion Noles

Q210-16C BC 149B

Q211-16C BC 1078

Q212-16 C BC 148A

Q213 - 16 C BC 1484 Relevant transistors viewed from underneath
Q214 - 16 C BC 1071 . c e . £ .
Q301/Q302-162 2N 4921 /2N 4918 @

| - — - - - 8 8
Q301/Q302-164 BC 139/BC 144 - BC 160/BC 140 PPy
HuIn E c
Q303 - 162 BC 140 N ams Bc 7B T Bcwrs
BC 10 A LYY AUY N
Q303 - 164 BC 147B BC 1498 8L 140
BC 144

Q304 - 16 C BC 1478 BE 180

QI05 - 16 C BC 147B

Q306 - 16 C BC 14TB

Q307 - 16 C BC 107B

QI8 - 16 C AUY 21

Diodes

Ref. no. Description Notes
D301 - 16 C 1N 4148

D303 - 16 C 1N 4148

D304 - 16 C 1N 4148
D305 - 16 C - ZF 27 (Zener)

D306 - 16 C 1N 4148 Introduced from serial no. 2 710 620
Potentiometers

Ref. no. Description Type Notes
R108/R208 - 16 C 2 x 10 kehm Pos. log

R131-16C 47 kohm Linear

R146 - 16 C 16 kobm Linear

R231- 16 C 47 kohm Linear

R246 - 16 C 10 kohm Linear

R301-16C 18 kohm Linear

R302- 16 C 18 kohm Linear

Rectifier

Ref. no. Description Notes

B40 C2 200

Trimming Capacitor

Ref, na. Description Notes
C308 - 16 C 150 - 750 pF

Transformer

_Ref. no. Descriplicon Nates
T301 - 16 C Oscillator trans{former
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Heads

Previous Designation Usage New Designation
67 H - 164 Record/playback head | 18C - 164
68 H - 164 Bias head 03B - 164
70 H - 164 Erase head 1BE - 164
7 H- 162 Erase head 10E - 162
76 H - 162 Record/playback head | 20C - 162
7T H- 162 Bias bead D4B - 162

Explanation of Head Type Code:

C - Combined Record/Playback Head, B - Bias Head {Crossfield), E ~ Erase Head. The letter indicates the type of

head while prpceeding digits represents the serial number.

LUBRICATING

The motor:

The motor should be lubricated after approx.

every 3000 ho

urs of use.

The upper and the lower bearing should be lub-
ricated with a Teresso oll 43 or 47 from Esso.

The self-lubricating bearings:

The turntables, the flywheel, and the speed
transfer wheel are mounted in self-lubricating
hearings and should usually not be lubricated.
if, however, it should be necessary to lubri-
cate the bearings for any reason, use Teresso
oil 43 or 47 from Esso.

Note: Utmost care must be taken while lub-
ricating, use only one fractional drop
of eil for each bearing. Excessive oil
might seriously affect the [riction drive.

1L

4
6

Set of special tonls.
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