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Preface

This service manual covers the Tandberg tape recorder
models 64 and 62.

The Tandberg tape recorder model 64 is a complete
quarter-track, three speed stereo recorder and play-
back unit with three heads. It is equipped with sepa-
rate amplifiers and cathode followers for each chan-
nel.

The Tandberg tape recorder model 62 is the half-track
version of the model 64. The two models have the
same facilities.

We hope that everyone concerned with our products

will find this service manual useful.
December 1963.

This second edition of the service manual has been
changed to incorporate certain modifications which

have been made in the tape recorder to improve the

equipment. January 1965.

This third edition of the service manual is a re-print

of the second edition. September 1965.
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1.0 Technical specitication,
Tandberg tape recorder models 64 and 62

Power requirements:

Power consumption:
Motor:

Tape speeds:

Speed accuracy:

Playing time model 64:

Playing time model 62:

Fast wind and rewind:

Tape path:

Recording tape:

Automatic stop:

Remote start-stop:

Heads, model 64:

Heads, model 62:

Frequency response:

Distortion:

110-125-145-200-220 - 245 Volts, 50 c/s.
U.S. models: 115 Volts, 60 c¢/s.

65 watts.
Hysteresis synchronous motor.

7'/2, 3°/4 and 17/5 inches per second. The amplifiers are equalized to conform
with N.A.B. standards.

Relative accuracy, repeated playback: = .2 % or = 3.6 seconds in 30 minutes. Abso-
lute speed tolerance: = 1 %.

Four-track recordings on 1800 ft. of tape:

Tape speed 7'/, i.p.s.: Stereo 2 X 48 min. Mono 4 X 48 min.
Tape speed 3%/, i.p.s.: Stereo 2 X 96 min. Mono 4 X 96 min.
Tape speed 17 /g i.p.s.: Stereo 2 X 192 min. Mono 4 X 192 min.

Two-track recordings on 1800 ft. of tape:

Tape speed 7'/, i.p.s.: Stereo 48 min. Mono 2 X 48 min.
Tape speed 3°/4i.p.s.: Stereo 96 min. Mono 2 X 96 min.
Tape speed 17 /5 i.p.s.: Stereo 192 min. Mono 2 X 192 min.

The fast wind or rewind time for 1800 feet of tape is approx. 2' /, minutes.

The tape moves from left to right. The heads are mounted with the air gaps pointing
towards the front.

Maximum reel diameter is 7”. Good quality recording tape is recommended.

The automatic stop operates during record or play-back as well as during fast wind
or rewind modes.

A connector is provided for connection with a foot control switch.

1 Quarter-track, two channel erase head.
1 Quarter-track, two channel record head. Air gap: 0.013 mm (.0003”).
1 Quarter-track, two channel playback head. Air gap: 0.003 mm (.00012").

1 Half-track, two channel erase head.
1 Half-track, two channel record head. Air gap: 0.013 mm (.0003").
1 Quarter-track, two channel playback head. Air gap: 0.003 mm (.00012").

7'/, i.p.s. 30—20 000 c/s (== 2 dB 40—16 000 c/s).
3%/,i.p.s. 30—14 000 c/s (== 2 dB 60—10 000 c/s).
17/4i.p.s. 50— 7 000 ¢/s (= 2 dB 80— 5 500 c/s).

The distortion from the record amplifiers at maximum recording level is less than
A %.

The distortion from the tape recorded with a 400 c¢/s signal at maximum recording
level is less than 3 %, when played back.

The distortion from the tape recorded with a 400 c/s signal at 10 dB below maxi-
mum recording level is less than .5 %, when played back.



Signal to noise ratio,
model| 64:

Signal to noise ratio,
model 62:

Crosstalk:

Wow and flutter:

Erase and bias
frequency:

Recording level
indicators:

Input impedance:

Output:

Counter:

Tubes:

Rectifiers:

Dimensions:

Weight:

The signal to noise ratio is better than 53 dB with the tape recorded to 3 % dis-
tortion at 7'/, i.p.s. tape speed.

The signal to noise ratio is better than 56 dB with the tape recorded to 3 % distortion
at 7'/, i.p.s. tape speed.

The crosstalk rejection is better than 60 dB at 400 c/s.

Better than .1 % RMS at 7'/, i.p.s. tape speed.
Better than .2 % RMS at 3%/, i.p.s. tape speed.
Better than .3 % RMS at 17/ i.p.s. tape speed.

The erase and bias frequency is 78 kc/s = 2 kc/s. The even harmonic distortion in
the bias current is less than .5 %.

The electronic beam indicator range is 20 dB plus overload, and is adjusted for
maximum indication at 3 % distortion recorded on the tape. The indicators are
equipped with damping circuits.

Microphone input ch. 1 and ch. 2.:
Input impedance: 5 Mohm, maximum input voltage: 50 mV. Minimum input signal
for maximum recording level at 1000 ¢/s: 1,5 mV.

High level input ch. 1 and ch. 2:
Input impedance: 1 Mohm, maximum input voltage: 3 V. Minimum input signal for
maximum recording level at 1000 c/s: 50 mV.

Low level inputs ch. 1 and ch. 2:
Input impedance: 100 kohm, maximum input voltage: 200 mV. Minimum input sig-
nal for maximum recording level at 1000 ¢/s: 4 mV.

Note: The low level inputs ch. 1 and ch. 2 are replaced by FM-Multiplex inputs on
tape recorders sold in certain territories.

FM-multiplex inputs:
Input impedance: 85 kohm, maximum input voltage: 2 V. Minimum input signal for
maximum recording level at 1000 c/s: 50 mV.

A tape recorded at 400 c/s to 3 % distortion will give an output of 1.5V, with the
playback volume controls to maximum. The distortion from the playback amplifier
is below .2 % when the load impedance is 10 kohm or more, increasing to 2 %
distortion at 2 kohm. Minimum load impedance is 2 kohm.

The 4 digit counter shows the number of revolutions of the take-up turntable.

4 ECC83 (12AX7), 3 ECC82 (12AU7), 2 ECC81 (12AT7), 2 EAM86.

One high voltage selenium rectifier (B250 C75) and one low voltage selenium recti-
fier (B30 C1000).

Teak cabinet 16" long, 12” wide and 6” high.

Instrument alone 25 Ibs, with carrying case 30 Ibs.



2.0 The function of the controls:

10.

Power switch:
Tape counter:
Re-set wheel:
Speed selector:
Operating lever:

Record push-
buttons 1 and 2:

L]

Microphone inputs:

Record gain
controls:

Record level
indicators:

Start-stop
push-button:

Fig. 1. The operating controls.

indicates the position of the tape.
re-sets the tape counter to zero.

selects the desired tape speed.
activates the mechanism in the tape recorder for the different modes of operation.

activate the electronic circuits for recording. An interlock system is introduced be-
tween the record push-buttons and the operating lever to prevent undesired erasure.
Push button 1: Channel 1.
Push-button 2: Channel 2.

high impedance microphone inputs.
Mic. 1: Channel 1.
Mic. 2: Channel 2.

adjust the recording gain of both channels, separately or simultaneously.
Upper knob: Channel 1.
Lower knob: Channel 2.

indicate the recording level. Maximum recording level is obtained when the elec-
tronic beam indicators are closed.

Left indicator: Channel 1.

Right indicator: Channel 2.

starts or stops the tape motion instantly when the operating lever is set to normal
torward drive.



11. Playback activate the electronic circuits for playback.

push-buttons Push-button 1: Channel 1.
1 and 2: Push-button 2: Channel 2.

12. Playback volume provide individual adjustment of both outputs independent of the position ot the
controls: push-buttons.

Upper knob: Channel 1.
Lower knob: Channel 2.

13. Sound-on-sound has three positions: S.-on-S.
switch: Normal
AB-test.
14. Rear trim cover: Remove the rear trim cover to clean or demagnetize the heads.
15. Front trim cover: Remove the front trim cover to clean or demagnetize the heads.
16. Automaticend stop shuts off the motor when the tape runs out or if the tape breaks.
switch:

3.0 The input and output terminals

3.0.1 Model 64 and 62, without FM-multiplex filters

The input and output terminals, together with the

connector for the remote control, are located at the

rear of the tape recorder, ref. fig. 2.

High level inputs.

Input impedance: 1 M ohm.
Maximum input voltage: 3 V.

for connection of the remote start-stop switch

{

| Minimum input signal for maximum recording level at
REMOTE RIGHT cH2 LEFT CH1 1000 c/s: 50 mV.
START/STOP d
et HI-LEVEL 1 MEG. OHM Low level inputs.

INPUTS Input impedance: 100 k ohm.
O\LM_ Maximum input voltage: 200 mV.

CATHODE FOLLOWER Minimum input signal for maximum recording level af
OUTPUTS MIN 2 K 1000 C/S: 4 mV.

OHMS
Cathode follower outputs.
Minimum load impedance: 2 k ohm.

INPUT AND OUTPUT JACKS ARE SEEN FROM
REAR OF RECORDER

Fig. 2. The input and output terminals, model 64 and 62, without
FM-multiplex filter.

3.0.2 Model 64 and 62, with FM-multiplex filters

The low level inputs ch. 1 and ch. 2 are replaced by

FM-multiplex inputs on tape recorders sold in certain

territories. Ref. fig. 3.

High level inputs.

Input impedance: 1 M ohm.

Maximum input voltage: 3 V.

Minimum input signal for maximum recording level af

for connection of the remote start-stop switch

| REMOTE b i LEFT ch 1000 c/s: 50 mV.
| START/STOP J
SWITCH HI-LEVEL 1 MEG. OHM

FM-multiplex inputs.
INPUTS . ‘
q EM STEREO 85 K OHMS 9 Inpu.’r mpeﬁance. 85 k ohm.
Maximum input voltage: 2 V.
CATHROE FULLEPRER Minimum input signal for maximum recording level af

OUTPUTS MIN 2 K 1000 c/s: 50 mV.

OHMS
Cathode follower outputs.
Minimum load impedance: 2 k ohm.

INPUT AND OUTPUT JACKS ARE SEEN FROM
REAR OF RECORDER

Fig. 3. The input and output terminals, model 64 and 62 with
FM-multiplex filter.



Fig. 4. The
microphone

A8

Inputs.

3.0.3 Microphone inputs

The microphone jacks are located below the front
trim cover on top of the recorder. Ref. fig. 4.

Microphone inputs.

Input impedance: 5 M ohm.

Maximum input voltage: 50 mV.

Minimum input signal for maximum recording level

at 1000 c/s: 1,5 mV.

Mic. 1: Channel 1.
Mic. 2: Channel 2.

4.0 The mechanism,
detailed description
and adjustment instruction

The main function of the mechanical system is to drive
the turntables and the capstan in the different modes

of tape motion. The mechanical function is activated
by the operating lever.

Fig. 5. Top view.



4.1 THE OPERATING LEVER

The operating lever (54.1) has five positions and is
located at the right front corner of the tape recorder:
Normal forward drive, fast forward drive, fast rewind,
free, and neutral. (Ref. fig. 6.)

The operating lever activates the following parts:

The motor switch (33.5): connects the power to the
motor (14.1) in normal for-
ward drive, fast wind or fast
rewind positions of the ope-
rating lever.

The eccentric segment  guides the pressure wheel
(59,1): assembly (51.3) and the lift-
ing arm (59.25).

The trip bar (52.1): activates the clutches under
the turntables (65.7, 65.2)
and the brake (59.28) under
the supply turntable (65.2).

4.1.1 The motor switch

The microswitch (33.5) is located on the bracket for
the operating lever (54.14) ref. fig. 6. The switch is
connected in series with the motor current and is acti-

vated by the operating lever (54.1) to shut off the
motor in neutral or free position.

Adjustments:

The operating point of the microswitch (33.5) should
be set according to fig. 7. The motor should start when
the operating lever (54.1) is moved from neutral to
either normal forward, fast wind, or fast rewind posi-
tion. Unscrew the three screws A, B, and C ref. fig. 6.
Adjust the horizontal position of the delrin bracket
(33.7) and the vertical position of the microswitch

(33.5) obtaining proper positions for correct operating
points.

;I OPERATING LEVER
COMPLE TE :— 541
i - 24,2

133.7

i "-'1-;:"‘!"- -------

(M121) B C (M121)

Fig. 6. The operating lever.

FREE

Micro Switch
operating Points

Fig. 7. Adjustment of operating points for the microswitch.



4.1.2 The eccentric segment

The eccentric segment (59.1) is located underneath the
upper mounting plate (71.2) and is linked to the ope-
rating lever (54.1). Ref. fig. 8.

The eccentric segment (59.1) moves the pressure
wheel (51.1) against the capstan (66.2) when the ope-

r—— L e

1w

rating lever (54.1) is being set to normal forward
drive.

The lifting arm (59.25) is linked to the eccentric seg-
ment (59.1) and releases the speed transfer whee
(83.1) from contacting the motor pulley (62.1) in al
operating modes, except in the normal forward drive
position.

& ST @

Fig. 8. The upper mounting plate, bottom view.

Adjustments:

Adjust the return motion of the pressure wheel as-
sembly (51.3) by bending the lug (A) ref. fig. 8 to as-

certain easy threading of the tape in the slot between
the two trim covers (73.1, 73.2). The tape should not
stick against the pressure wheel (51.1) during the
threading.

4.1.3 The pressure wheel Assembly

The pressure wheel assembly (51.3) is guided into
operating position by the eccentric segment (59.1)
when the operating lever (54.1) is moved to normal
forward drive.

The pressure wheel (51.1) is mounted under balanced
spring tension, with the pressure wheel shaft (51.2)
running through two oblong slots in the pressure
wheel bracket (51.14). The mounting will allow the
pressure wheel (51.1) a horizontal springloaded play
of approx. 6 mm (%4"), on a line perpendicular to the
front of the upper mounting plate (71.2). Ref. fig. 9.

Adjustments:

The balanced spring tension of the pressure wheel
(51.1) is adjusted to obtain uniform pressure of the
pressure wheel against the capstan. Loosen screw E,
(M 120), and turn the spring equalization latch (51.7)
clockwise or counter clockwise until the tape runs
smoothly by the pressure wheel (51.1) in normal for-
ward drive. Make sure that no air-pockets are formed
between the tape and the pressure wheel (51.1), and
that the tape is completely covered by the rubber sur-
face of the pressure wheel. Ref. fig. 9 and 10.

10

PRESSURE WHEEL ASSEMBLY COMPLETE: —

2

Fig. 9. The pressure wheel

assembly, exploded view.

@
® ®



HEIGHT ADJ™SCREW FOR: @ @ @
HE IGHT ADJ. SCREW ' MOUNTING PLATE FOR HEADS

o e
AZIMUTH ADJ,

£ BOOOO O © EBO OOOE

Fig. 10. The mounting plate for the heads with the pressure wheel assembly.

®)  EEEEEMEEEEE

Fig. 11. The lower mounting plate.
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4.1.4 The tape brake

The tape brake (51.13) is located inside the pressure
wheel assembly (51.3) and is activated by the pressure
wheel lever (51.5). Ref. fig. 10. The tape brake (51.13)
prevents the tape from creeping when the operating
lever (54.1) is in normal forward drive position with
the start-stop push-button in stop position (released).

Adjustments:

Set the operating lever (54.1) to normal forward drive
and the start-stop push-button to the stop position
(released), with tape inserted. The tape brake (51.13)
should prevent the tape from creeping when the pres-
sure pad arm (59.4) is pulled away from the erase
head.

Start the mechanism by depressing the start-stop push-
button. The tape brake (51.13) should be completely
disengaged. Adjust the screw F (ref. fig. 10) until the
spacing between the tape brake (51.13) and the play-
back head is approx. 2 mm (.08”).

4.1.5 The mechanical connection
for the muting switch

The muting switch (39.6) is located above the start-
stop magnet (31.1) between the upper and the lower
mounting plates (71.2, 71.1). Ref. fig. 8. The muting
switch (39.6) shortcircuits both playback pre-amplifier
outputs to ground in all positions of the operating lever
except normal forward drive. The switch is introduced
to prevent noise from the playback amplifiers.

The pressure wheel assembly (51.3) activates the mut-
ing switch (89.6) by the lug X. Ref. fig. 9. The lug
enters through an oblong slot in the upper mounting
plate (71.2) in front of the erase head.

4.1.6 The trip bar

The trip bar (52.1) is located across the lower mounting
plate (71.1), and linked to the operating lever (54.1).
Ref. fig. 11. The trip bar activates the clutches under-
neath both turntables (65.1, 65.2) and the brake un-
derneath the supply turntable (59.28) by a sliding
motion. The vertical position of the two clutches and

the brake are determined by the raised areas of the
trip bar (52.1).

12

Fig. 12. The supply turntable assembly, exploded view.



4.2 THE TURNTABLE ASSEMBLIES

The design of the turntable assemblies is shown in
fig. 12 and 15. The turnable assemblies are built up
around the two housings for the turntable bearings

(65.3). The housings for the turntable bearings (65.3)
are riveted to the lower mounting plate (71.1).

4.2.1 The supply turntable assembly

The supply turntable assembly is put together by first
inserting the helical compression spring (61.4) and
the pulley disc (61.2) over the housing (65.3). Make
sure the compression spring (61.4) fits into the sylin-
drical groove in the cartridge (61.5). The two delrin
lugs and the tongue on the cartridge (61.5) should lie
on a line perpendicular to the front edge of the upper
mounting plate (71.2), with the delrin tongue pointing
towards the front. Press down the pulley disc (61.2)
until the delrin lugs on the cartridge (61.5) have pass-
ed through the notch in the clutch lever (59.9). Turn
the cartridge (61.5) 90° counter clockwise. Make sure
that the two delrin lugs have been locked in position
by the claws on the clutch lever (59.9), and that the

tongue on the cartridge (61.5) fits into the groove in
the clutch lever (59.9). Ref. fig. 12 and 13.

Insert the flange for the turntable housing (72.2) by
pressing it into the upper end of the housing (65.3).
Place the Mylar Sheet (61.7) on the top of the pulley
disc (61.2) and insert the two springs (61.11) in the
wells. Attach the tape tight disc (61.9) with the short
pins inside the two springs (61.11) and insert the turn-
table (65.2). Ref. fig. 14.

Move the operating lever (54.1) to the fast wind posi-
tion. This will allow the supply turntable (65.2) to rest
on the flange (72.2). Insert one teflon washer (M348)
and a suitable number of turbax washers (M355)
on the turntable shaft, under the lower mounting plate
(71.1), before the delrin nut (65.5) is attached. As-

certain an axial play in the turntable shaft of approx.
0.1 mm (.047).

Fig. 13. The supply pulley disc with clutch lever.

1Z.¢

Fig. 14. The supply pulley disc with mylar sheet.

4.2.2 The tape tight tension

A slight permanent clockwise torque of the supply
turntable (65.2) has been introduced to prevent a tape
loop from being formed between the supply turn-
table (65.2) and the trim covers (73.1, 73.2) when the
operating lever is in normal forward drive, and the
start-stop push-button is operated. The tape tight disc
(61.9) is a spring loaded friction disc that presses
against a round piece of green felt underneath the
supply turntable (65.2). Ref. fig. 12.

Adjustments:

- The adjustment is made by stretching or cutting the

two springs (61.11). The torque should be just suffi-
cient to take up the loop formed when the operating
lever is in normal forward drive, and the tape recorder
stopped by releasing the start-stop push-button. The
tape recorder should be loaded with a full 7” tape reel
on the supply turntable (65.3).

Note: Do not increase this torque unnecessarily, as
excessive torque might introduce wow and
flutter.

4.2.3 The brake for the supply turntable

The brake (59.28) is located under the supply turn-
table (65.2) and is introduced to prevent eventual
creeping of the tape when the operating lever is mov-

ed from normal forward drive to neutral position. Ref.
s 1 1

Adjustments:

The braking action should be smooth, without any ten-
dency of backlash at the take-up turntable (65.1), when
the operating lever (54.1) is moved from fast rewind
to neutral position. Decrease the braking action by
bending down the hard brass lever on the brake
(569.28) if backlash occurs at the take-up turntable.
Make sure that the brake is engaged in neutral posi-
tion.

Note: The brake should be operative only on tape
recorders equipped with Papst motors.

13
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Fig. 15. The take-up turntable assembly, exploded view.

4.2.4 The take-up turntable assembly

The take-up turntable assembly is put together by first
inserting the helical compression spring (61.3) and the
pulley disc (61.1) over the housing (65.3). Make sure
the compression spring (61.3) fits into the sylindrical
groove in the cartridge (61.5). The two delrin lugs and
the tongue on the cartridge (61.5) should lie on a line
perpendicular to the front edge of the upper mounting
plate (71.2), with the delrin tongue pointing at the
rear edge of the lower mounting plate (71.1). Press
down the pulley disc (61.1) untill the delrin lugs on
the cartridge (61.5) have passed trough the notch in
the upper clutch lever (59.7). Press the lower clutch
lever (59.8) all the way down by using a screw driver.
The space between the two clutch levers (59.7, 59.8)
will now be approx. 6 mm ('/4”). Turn the cartridge
(61.5) 90° clockwise, and make sure that the two del-

rin lugs have been locked in position by the claws on
the lower clutch lever (59.8). Ref. fig. 15 and 16.

Insert the flange for the turntable housing (72.1) by
pressing it into the upper end of the housing (65.3).
Place the mylar sheet (61.6) on the top of the friction
disc (61.1) and insert the turntable (65.1). Move the
operating lever (54.1) to the fast rewind position. This
will allow the take-up turntable (65.1) to rest on the
flange (72.1). Insert one teflon washer (M355) on the
turntable shaft, under the lower mounting plate (71.1)
before the pulley (69.1) is attached. Ascertain an axial
play of the turntable shaft of approx. 0.1 mm (.04").

Fig. 16. The take-up pulley disc with clutch levers.



4.2.5 Horizontal and vertical alignments
of the turntables

Use the special tools 1, 2, and 3 for these alignments.
Ref. fig. 62.

Horizontal alignments

The horizontal position of the two turntables (65.1,
65.2) parallel to the lower mounting plate (71.1) is
checked by placing the special tool No. 1 across both
turntables as shown in fig. 17. There should be no
spacing between the ruler (tool No. 1) and the turn-
tables.

Necessary adjustments are made by bending the turn-
table housings in correct position. Use the special tool
No. 3 as shown in fig. 18.

The horizontal position of both turntables (65.1, 65.2)
parallel to a line perpendicular to the front edge of
the upper mounting plate (71.2) is checked bye using
the special tool No. 2.

The edge of the tool No. 2 should run exactly into the

/ SPECIAL TOOL NO. 1.

tape groove in the tape guide (79.1, 79.7), when the
operating lever (54.1) is in the neutral position. Ref.
fig. 19.

Necessary adjustments are made by bending the turn-
table housing (65.3) in correct position. Use special
tool No. 3, as shown in fig. 18.

Vertical alignments

The horizontal position of the turntables must be set
before the vertical alignment is made.

The vertical position of the turntables is checked with
the tape threaded on the recorder. The tape should not
touch the edges of the plastic reels in any mode of
operation.

The turntables are raised or lowered, if necessary, by
adding or subtracting turbax washers (M306-7) be-
tween the flange for the turntable housing (72.1, 72.2)
and the turntable housing (65.3). Ref. fig. 12 and 15.
A final check of the horizontal position of the turn-
tables should be made.

SPECIAL TOOL NO 3

Fig. 18. Aignment of the horizontal position of the turntables with
tool No. 3.

SPECIAL TOOL NO. 2.

\

Fig. 19. Control of the horizontal position of the turntables with
tool No. 2.

4.3 CLUTCH ALIGNMENTS

4.3.1 General

The motor will always run and drive both pulley discs
(61.1, 61.2) when the operating lever (54.1) is set to
either normal forward drive, fast wind, or fast rewind
position. The two pulley discs will run in the opposite
directions caused by the cross threading of the rubber
drive belt (62.2). Ref. fig. 5.

The torque of the turntables (65.1, 65.2) is obtained
by the friction between the pulley discs (61.1, 61.2)
and the feltrings glued to the turntables (65.1, 65.2).
The friction between the pulley discs and the turn-
tables is determined by the position of the clutches
mounted under each pulley disc. The clutches are ope-
rated by the trip bar (52.1), which is connected to the
operating lever (54.1).
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4.3.2 Fast rewind:

The supply turntable

The supply turntable (65.2) has maximum obtainable
friction with the pulley disc (61.2) in this position.

The pulley disc (61.2) is pressed against the turntable
(65.2) by the entire tension of the compression spring
(61.4).

The trip bar (52.1) has moved, and the delrin button
(59.32) on the clutch lever (59.9) is at the lowest posi-
tion. The two delrin lugs on the cartridge (61.5) and
the clutch lever (59.9) are disengaged.

Adjustments:

Adjust the height of the clutch lever (59.9) by the screw
(A) until the clearance between the clutch lever (59.9)
and the delrin lugs on the cartridge (61.5) is approx.
0.5—1 mm (.02”7—.04").

The torque of the supply turntable (65.2) should be
min. 75 g. (2°/4 OZ) acting on an arm of 8 cm (3'/,").
Recheck all other positions of the operating lever and
finally seal the adjustment screw.

The take-up turntable

The take-up turntable (65.1) is completely disengaged
from the pulley disc (61.1) and free-running in this
position. |

The trip bar (52.1) has moved, and the delrin button
(59.32) on the upper clutch lever (59.7) is at the high-
est position, pressing down both the lower clutch lever
(59.8) and the two delrin lugs on the cartridge (61.5).

Adjustments:

Adjust the height of the upper clutch lever (59.7) by
the screw (B) until the clearance between the pulley
disc (61.1) and the feltring on the turntable (65.1) is
approx. 0.5—1 mm (.02”—.04").

Recheck all other positions of the operating lever and
finally seal the adjustment screw.

4.3.3 Fast wind

The supply turntable

The supply turntable (65.2) is completely disengaged
from the pulley disc (61.2) and free running in this
position.

The trip bar (52.1) has moved, and the delrin button
(59.32) on the clutch lever (59.9) is at the highest posi-
tion, pressing down the two delrin lugs on the cart-
ridge (61.5).

Adjustments:

Adijust the height of the clutch lever (59.9) by the
screw (A) until the clearance between the pulley disc
(61.2) and the feltring on the turntable (65.2) is ap-
prox. 0.5—1 mm (.02”—.04").

Recheck all other positions of the operating lever and
finally seal the adjustment screw.

The take-up turntable

The take-up turntable (65.1) has maximum obtainable
friction with the pulley disc (61.1) in this position. The
springloaded lower clutch lever (59.8) is pressing the
delrin lugs on the cartridge (61.5) upwards in addition
to the entire tension of the compression spring (61.3).
The trip bar (52.1) has moved, and the delrin button
(59.32) on the upper clutch lever (59.7) is at the lowest
position, disengaged from the lower clutch lever (59.8)
and the two delrin lugs on the cartridge (61.5).

Adjustments:

Adjust the height of the upper clutch lever (59.7) by
the screw (B) until the clearance between the upper
and the lower clutch levers (§9.7, 59.8) is approx. 0.5
mm (.027).

The torque of the take-up turntable (65.1) should be
min. 65 g (2'/, OZ) acting on an arm of 8 cm (3'/,”).
Recheck all other positions of the operating lever and
finally seal the adjustment screw.



4.3.4 Normal forward drive

The supply turntable

The supply turntable (65.2) is completely disengaged
from the pulley disc (61.2) and free-running in this
position.

The trip bar (52.1) has moved, and the delrin button
(59.32) on the clutch lever (59.9) is at the highest posi-
tion, pressing down the two delrin lugs on the cart-
ridge (61.5).

Adjustments:

Adjust the height of the clutch lever (59.9) by the
screw (A) until the clearance between the pulley disc
(61.2) and the feltring on the turntable (65.2) is ap-
prox. 0.5—1 mm (.02”—.04").

Recheck all other positions of the operating lever and
finally seal the adjustment screw.
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The take-up turntable

The take-up turntable (65.1) has a reduced friction
with the pulley disc (61.1) in this position. The torque
of the take-up turntable (65.1) should be sufficient to
take up the tape in record or playback modes.

The trip bar (52.1) has moved, and the delrin button
(59.32) on the upper clutch lever (59.7) is in the middle
position, pressing down the spring loaded lower clutch
lever (59.8). The delrin lugs on the cartridge (61.5) are
released from any tension, and the pulley disc (61.1)
is pressed against the turntable (65.1) by the tension
of the compression spring (61.3) only.

Adjustments:

Adjust the height of the upper clutch lever (59.7) by
the screw (B) until the delrin lugs on the cartridge
(61.5) is in the center position between upper and
lower clutch levers (59.7, 59.8).

The torque of the take-up turntable (65.1) should be
12—25 g ('/2—1 OZ) acting on an arm of 8 cm (3'/,").
Recheck all other positions of the operating lever and
finally seal the adjustment screw.

4.3.5 Neutral

The motor power is shut off, and the pulley discs
(65.1, 65.2) are not running.

The supply turntable

The supply turntable (65.2) has maximum obtainable
friction with the pulley disc (61.1) in this position. Ref.
chapter 4.3.2, fast rewind.

The take-up turntable

The take-up turntable (65.1) has maximum obtainable
friction with the pulley disc (61.1) in this position. Ref.
chapter 4.3.3, fast wind.
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4.3.6 Free

The motor power is shut off and the pulley discs
(65.1, 65.2) are not running.

The supply turntable

The supply turntable (65.2) is completely disengaged
from the pulley disc (61.2) and free-running in this
position. Ref. chapter 4.3.3, fast wind.

The take-up turntable

The take-up turntable (65.1) is completely disengaged
from the pulley disc (61.1) and free-running in this
position. Ref. chapter 4.3.2, fast rewind.

0.5mm (002")
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Fig. 30. The alignment of the motor pulley.

4.4 THE MOTOR PULLEY

The driving mechanism with the speed transfer wheel
(563.1) engaged in the 17/5 i.p.s. track on the motor
pulley (62.1) is shown in fig. 30. The motor pulley
(62.1) has three tracks with different diameters for the
speed transfer wheel (53.1), corresponding to the

speeds 17/, 3°/4, and 7'/, i.p.s.

Adjustments:

The vertical position of the motor pulley (62.1) is ad-
justed with the operating lever (54.1) in neutral posi-
tion. The dividing rib of the motor pulley (62.1) should
be set 0.5 mm (.02”) below an imaginary line drawn

between the bottoms of the V-shaped grooves in the
pulley discs (61.1, 61.2).
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4.4.1 Threading of the rubber drive belt

The rubber drive belt (62.2) is crossthreaded as shown
in fig. 5. The belt is running in the upper groove in
front of the pulley (62.1), and in the lower groove at
the rear of the pulley. The crossing should lie between

the supply turntable (65.2) and the motor pulley
(62.1).

4.5 THE SPEED TRANSFER WHEEL

The speed transfer wheel (53.1) is attached to the
mounting arm (53.3) and is driven by the motor pulley
(62.1). The speed transfer wheel (53.1), in turn, drives
the flywheel (66.1). The spring (53.5) secures the con-
tact of the speed transfer wheel (53.1) between the



motor pulley (62.1) and the flywheel (66.1). Ref. fig.
5 and 30.

Adjustments:

The speed selector bracket (79.11) is adjusted until the
mounting arm for the speed transfer wheel (53.3) is
parallel to the lower mounting plate (71.1) (unscrew
the two screws M113). The spacing between the
mounting arm (53.3) and the lower mounting plate
(71.1) should be approx. 1 mm .04”). Ref. fig. 33 and 5.
The vertical position of the speed transfer wheel
(63.1) is adjusted by adding or subtracting turbax
washers (M301-2-3) between the transfer wheel hol-
der (53.2) and the mounting arm for the transfer
wheel (53.3). The spacing between the speed transfer
wheel (53.1) and the higher speed track on the motor
pulley (62.1) should be approx. 0.5 mm (.02") in the
17 /g i.p.s.and 3°/,i.p.s. position.

The vertical position of the speed transfer wheel (53.1)
in the 7'/, i.p.s. position should be minimum 1T mm
(.04”) below the upper rim of the flywheel (66.1).
The flywheel (66.1) is lifted, if necessary, by adding
an extra thrust washer (66.12) in the lower flywheel
bearing. Ref. chapter 4.7.

The horizontal alignment of the speed transfer wheel
(63.1) is adjusted by bending the transfer wheel
holder (tool No. 6) until the speed transfer wheel
(53.1) runs parallel to the flywheel (66.1).

4.6 THELIFTING MECHANISM

The design of the lifting mechanism is shown in
fig. 33.

The lifting arm (59.25) with the parallel arm (53.7)
and the adjustment arm (53.8) is located between the
upper and the lower mounting plates (71.2, 71.1). The
lifting arm (59.25) is linked to the eccentric segment
(69.1) while the parallel arm (53.7) is connected be-
tween the lifting arm (59.25) and the transfer wheel
holder (53.2).

The lifting mechanism releases the speed transfer
wheel (53.1) from contact with the motor pulley (62.1)
and the flywheel (66.1) in all positions of the ope-
rating lever (54.1) except normal forward drive.

Adjustments:

Ref. fig. 32

Loosen screw A. The lifting between the speed trans-
fer wheel (53.1) and the motor pulley (62.1) is indi-
vidually adjusted for the three speeds by bending
the splits X, Y and Z on the lifting arm (59.25), cor-
responding to the speeds 7'/,, 3°/, and 17 /5 i.p.s.
The lifting is occasioned by a relatively small move-
ment of the operating lever (54.1) from normal for-
ward drive to neutral. The lifting should be completed
before the motor current is shut off by the micro-
switch (33.3).

The clearance between the motor pulley (62.1) and
the speed transfer wheel (53.1) at all speeds should
be minimum 3 mm when the operating lever (54.1)
is in neutral position.

Set the speed selector to 17/4 i.p.s. tape speed and
the operating lever to neutral position. Turn the ad-
justment arm (53.8) until a spacing of 0,5 mm (.02")
is obtained between the speed transfer wheel (53.1)
and the flywheel (66.1). Turn the speed selector to
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Fig. 31. The fly-
heel with the
bearings, ex-

ploded view.
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3°/4 and 7'/, i.p.s. tape speed and check that the
spacing is min. 0,5 mm (.02") for both positions. Re-
adjust if necessary and re-seal the adjustment screw A.

4.7 THE FLYWHEEL WITH THE CAPSTAN

The flywheel shaft acts as the capstan (62.2), and is

mounted in two selflubricated and selfadjusting bear-
ings (66.3). Ref. fig. 31.

Adjustments:

The vertical position of the capstan (66.2) is aligned
with the special tool No. 5 inserted on top of the cap-
stan as shown in fig. 32.

The two screws (M125) are loosened, and correct posi-
tion of the capstan (66.2) is obtained when all three

legs of tool No. 5 touches the upper mounting plate
(71.2).
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Fig. 32. Alignment of the capstan with tool No. 5.

____Special Tool No 5.
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4.7.1 The brake for the flywheel

The brake spring (66.9) for the flywheel (66.1) is at-
tached to the lifting arm for the speed transfer wheel
(59.25). Ref. fig. 5.

The brake is engaged in all positions of the operating
lever (54.1) except normal forward drive.

Adjustments:

The braking action is adjusted by bending the brake
spring (66.9).
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