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Dimensions:
Weight:

Line Voltage:
Frequency:
Power Input:
Tubes:

Rectifiers:

Recording Tape:

Motor:

Tape Speeds:

Speed Accuracy:

Heads:

Playing Time:

Path of Tape:

Fast Forward- and
Rewinding:

1. TECHNICAL DATA MOCDEL 6.

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

Instrument alone 25 Ibs. with carrying case 30 |bs.
110 — 125 — 145 — 200 — 220 — 245 volts.

50 or 60 cps.

65 watts.

6 ECCB3 (7025), 3 ECC82 (12AU7), 2 EAMS6,

Selenium Rectifier 75 mA, 250 volts (B250,C75) and low voltage Selenium
Rectifier (B30, C1000).

Red Oxide Tape. Maximum reel diameter 77

Hysteresis Synchronous Motor, system Papst.

7%, 3%, and 17 inches per second.

The recording amplifiers as well as both playback amplifiers are individually
equalized, so that for all 3 speeds the amplifiers will be compensated to
conform the NARTB standard. The Recorder can therefore play back stereo-
phonic tapes recorded at either 7%, 3%, or 1% ips.

Relative accuracy, repected playback: -+ 2% or = 3.6 seconds in 30
minutes.
Absolute speed tolerance: 11 1%,

Three heads: for erase, record, and playback respectively.

1y Quuadruple erase head wired for single as well as double track erasing.
2) Quadruple recording head especially designed for moximum frequency
respanse and minimum distortion and naise. Airgap 0.013 mm (0.0003").

3) Quadruple playback heads designed for maximum sensitivity and fre-
quency response and for minimum noise. Airgap 0.003 mm {0.00012"),
Note: Separate heads are used for recording and playback to obtain opti-
mum performance.

Four track recording on 1200 ft. of tape gives the following playing times:

Tape speed 7' ips: Stereo 2x 32 min. Monaur 4x 32 min.
Tape speed 3% ips: Steres 2x 64 min. Menaur 4x 64 min.
Tape speed 1% ips: Stereo 2x 128 min. Meonaur 4x128 min.

The tape moves from left to right. The heads are positioned with the gaps
towards the front. Recording takes piace on track 1—4 orjand track 3—2.

Takes approx. 2 min. in either direction for 1200 ft. of tape without wear of
the heads.




Automatic Stop:

Remote start/stop:

Frequency Response:

Distartion and Noise
Level:

Crosstalk:
Wow:

Microphone:

Qutput:

Erase and
Bias Frequency:

Recording level
[ndicator:

Counter:

Controls:

Possible on tape which has the necessary metal coating at beginning and
end of the reel.

Contact provided for connectien to foot control switch. Operating with the
stert/stop button depressed.

7 V2 ins 30—20 000 cps (— 2 dB 40—16 000 cps)
3% ips 30—14 000 cps (~+ 2 dB 40—10000 cps)
1% ips 50— 7000 ¢ps (- 2 dB 55— 5000 cps)

Distortion from the record amplifiers at max. recording level below 0.5 %.
The tape recerded to maximum level by a 400 cps signal will give less than
3% distortion when played back. A recording 10 dB below the maximum
level results in less than 0.5 % distortion of the 400 eps signal when played
back. The noise level is 53 dB below the signal level when the tape is driven
to 3% distortion. 55 dB below the signal level when the tape is driven 1o
to 5 % distortion.

400 cis better than 60 dB. 50 ¢/s better than 30 dB.

Better than 0.15% at 7% ips tape speed.

Better than 0.2% at 3% ips tope speed.

Better than 03 % ct 1% ips tape speed.

Wow is defined as the r.m.s. value of frequency deviation to one side of
the signol frequency when a constant signal frequency is recorded and
played back. The peak to peak value is 2.8 times larger.

Crystal mike shock-insulated for rugged use.
Frequency response — 20 to 13000 cps - 3 dB.

A tape recorded to 3 % distortion will give 1.5 volts out. The distortion from
the playback amplifier is below 0.2 % when the joad impedance is 10 Kohms
or more, increasing to 2% distortion at 2000 ohms. Minimum load impe-
dance without reducing the output voltage and keeping the distertion less
than max. permissible value {2 %) 2000 ohms,

78 = 2 keps.
Even harmonic distortion in high frequency bias current < 0.5%.

The electronic magic eye maintains its sensitivity corresponding to record-
ing current up to 15000 cycles (with tube rectifier and damped backward
movement). Flectronic eye tube range 20 dB, plus cverload.

The magic eye 1s regulated to max. recording level when the recording gives
approx. 3% distortion on the tape.

4 diglt counter shows number of revolutions on the take up turntable.

Record Level Control: Double potentiometer with a doubkle knob which
makes it possible to regulate the two record amplifiers simultonecusly or
individually.

Playback Volume Control: Double potentiometer with o double knob for
adjustment of output signal.

Speed Selector: 7 V4 ips, 3 % ips and 175 ips.

Lever Control: For Start, Stop, Forward, and Rewind.

Sound on Sound Monitoring Switch,

Push Button Center: 2 record buttons, 2 playback buttons, and 1 start-stop
button. The functions of the buttons are:




1) Recerd Buttons (1 and 2): Record button Channel 1 connects the record
ampflifiers 1o the upper record head, energizes the comresponding magic
eye, and connects the bias and erasing oscillator to the upper track record
and erase heads. Record button Channel 2 performs the same function for
the lower heads.

When only one record button Is depressed, the cutputs of the two preamps
are connected together, ie. the two pregrams mixed and sent through the
record amp. to the record head corresponding to the record button de-
pressed.

The input signal to the record head is mixed with the proper amount of high
frequency bias.

The inputs marked channel 1 is adjusted by the upper knob and the inputs
marked channel 2 by the lower knob. In both record positions the recorder
is a two channel mixer. When both record buttens are depressed each input
is connected to its respective head.

There is a safety interlock between the two recerd buttons and the operating
lever. It is possible only te operate the record buttons in the neutral position
of the lever. The record buttons are released when the operating lever is
pushed to neutral position.

2) Start-3top Butten: In the inoperated position (stop) the stop magnet is
energized and the high voltege to the osciliator is broken, Depressing the
button breoks the current through the stop magnet and the recorder starts
instantly. The high woltage is connected to the oscillator, if one or both of
the record butions are depressed.

3) Playback Buttons (7 and 2): The playback heads are permanently con-
nected 1o the playback amplifiers. The playback buttans in cperated position
connect the cathode followers to the playback amplifiers. In the incperated
position the ployback butions connect the cathode follower to the record
preamplifier. [n this way there is a possibility to listen to the program before
and after recording, A-B-test. This function is however influenced by the
position of the S-on-S switch and the record buttons.

4} Sound ond Sound Switch.
This switch has three positions, A-B-test, Normal, and $-on-S. (The first series
TBS produced lacks the Normal position).

a) Nermal Position.
In this positien it is possible to record and play back mono and stereo.
In mono operation the two input channels can be mixed and the same

playback program can be fed to both output channels. A-B-test is not
possible in this position.

b) A-B-test Pasition.
The cathode followers are connected to the playback amplifiers, when
the playback buttons are depressed.

When the playback hottoms are released the recorder acts as a pre-
amplifier giving the following possibilities:

Stereo preamp, or mono preamp for both channels. One mono program
can go out over both channels when the recarder is engaged in the actual
record position.



¢) Sound-on-Sound switch in «S5-on-5»,

For sound-on-scund monitoring only one ployback button is depressed.
By switching the S-on-S switch to «S-on-5» the connection between the
two cathode followers is broken. The playback amplifier which carre-
sponds to the depressed button acts still as a playback amplifier for the
correspending playback hecd. The other cathode follower input Is con-
nected to the corresponding record preamp output. (Note that when one
of the record buttons is depressed, the connection between the two re-
cording amplifiers still exicts). The Sound-on-Sound Switch is introduced
to improve the flexibility when recording sound-on-sound. The procedure
will be as follows — for ¢ master recording on upper track: Depress the
pleyback button no. 1. Then the master progr. is reproduced across
the cathode follower 1. Connect the cathode follower 1 output to high
level input 1 with an external wire. Put the microphone in mic. 2. Depress
record button 2 aond start the recorder by cperating the start-stop
button. The following will happen: The master progr. will be recorded
on lower track, the master program controlled by the upper potentio-
meter knob, and the mic. input will simultanecusly be recorded on the
lower track controlled by the lower potentiometer knoh.

It is then possible to moke an A-test on the tota! program recorded at
lower track across the cathode follower output 2. By depressing playback
button no. 2, a B-test will be made of the same program.
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2. THE MECHANICAL FUNCTION

The driving mechanism has three main functions,
namely Normal Forward Drive, Fast Forward
Winding, and Fast Reverse Winding. The ope-
rating lever has one neutral or stop position and
three operation positions which are as follows:
Mormal Forward Drive when the operating lever
is pulled toward the front, Fast Forward and Re-
verse Winding when the operating lever is in the
position to the right or to the left of the neutral
position respectively,

Fig. 1 is a top view of the tape recorder, The ope-
rating lever (54.2) is in neutral position. The speed
selector shaft (53.3) with iis three positions for
7 Y2 ips, 3% ips, and 178 ips is located between
the turntables towards the rear. Speed selection is
accomplished by turning the knob (53.4) to the
marked position for the wanted speed. The path
of the tape is: The quadruple erase head (15.3),
the quadruple recording head (15.1), and the
quadruple playback head (15.2). Recording fol-
lows the quadruple track standard (see fig. 2). The
double track heads make contact with tracks 1
and 3. By interchanging the reels, tracks 4 and 2
will be under the heads (fig. 2).

The top plate (74.1) can be removed without tak-
ing the unit out of the mounting cabinet, the four
screws marked (4 x 74.2) and the operoting knobs
the speed selector knob (53.4), the operating lever
knob {54.3), the volume controls {32.2) and (32.4),
ond the trim covers (73.1) and (73.2), have to be
removed in before hand. (Do not loosen the tur-
bax washers that insulate the microphone jacks
from the top cover, and make sure that woshers
and screws are replaced in their proper position
when reassembling). Note: On the first recorders
of Model 6 praduced (2 000 recorders), the Sound-
on-5ound Switch was located underneath the re-
corder and was reached by a screwdriver through
a hole in the bottom.

In fig. 3 the top cover is removed and a part of
the mechanism is seen. The motor pulley (62.1} is
seen In the middle. It has two grooves for coupling
the belt (62.2) to the two pulley discs (61.1 arnd
61.2} located underneath the turntables. Detailed
descriptions of the pulley discs are given later,
The pulley discs are permanently coupled to the
motor pulley {(62.1} by means of the rubber drive
belt (62.2) and start as soon as the motor is
switched on.

In additien to the two V-shaped grooves on the
motor pulley there are three peripherical tracks
of unequal diameters. These tracks in conjunction
with the speed transfer wheel (53.1) give the cor-
rect speeds to the flywheel (66.1) and capstan
(66.2), and consequently to the recording tape at
either 72, 3%, og 1% ips. Operating the speed
selector disengages the speed transfer wheel by
turning its mounting arm (53.3) which raises or
lowers the arm to switch the speed transfer wheal
from one track to the other, The cam disc (59.17),
see fig. 15 provides for three accurate height po-
sitions for the transfer wheel mounting arm corre-
sponding to 7%, 3%, and 1% ips. Two springs
(53.5) attached to the transfer wheel arm keep
the wheel engaged. In all positions except Nor-
mal Forward Drive the transfer wheel is kept dis-
engaged by the liking arm {59.25). Details con-
ceming the speed transfer wheel are discussed
later.

The whole mechanical operotion is actucted by
means of the operating lever (54.1). [n the neutral
position the motor is turned off. Any other position
of the opercting lever switches the motor on and
starts the pulley discs.

The automatic stop functions only when tapes
having metal coating at the ends are used. This
metal coating will make contact hetween the
right tape guide (79.4) and the contact (79.5)
(Fig. 3). The stop magnet mounted on the ope-

ERASE RECORD PLAYBACK
HEAD HEAD HEAD
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FINISH T/ f//,Jl oa3" ) I, T 7774 ///}'l ‘E T/7 STaRT '/
77, START 77,2773 Y27r8d3" 77777, 77777, 77T 777 V27 FINISH
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Fig. 2. Quadruple Track Standard,



Fig. 3. Top View, Plote Removed.
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Fig, 5 Recr View

rating lever bracket is actuated and breaks the
motor current by means of the switch otherwise
operated by the operating lever.

The start-stop button (39.1} operates a relay (33.1),
fig. 18, which releases the pressure whee! (51.1)
from the capstan (66.2). In stop pasition (button
released) the relay is activated and the tape is
running free belween the capstan and the pres-
sure wheel. In start position {button depressed)
the current through the relay is broken, and the
pressure wheel (51.1) presses the tape against the
capstan (64.2) with a pressure of 750—1 000
grams. The mechanical movement of the start-stop
relay is transferred to the pressure whee! (51.1) by
the pressure wheel lever (51.5). The pressure
wheel bracket (51.3) operates the Muting Switch
(39.6), located under the mounting plate.

3. DETAILED DESCRIPTION AND INSTRUC-
TIONS FOR ADIUSTING THE MECHANISM
3.1 Operating Lever with the Micro-Switch for the

Motor,

When the operating lever (54.1) is in the position
fer normal forward drive and the start-stop button
(39.1) depressed, the pressure wheel {51.1} is
pressed against the capstan (66.2). Attached to

the pressure wheel assembly (51.3) is a roller
(51.9) that slides along the contour of an eccen-
tric segment {59.1), fig. 36, which is the connec-
ting link between the operating lever (54.1) and
the pressure wheel assembly (51.3). If the ope-
rating lever (54.1) is pulled all the way down, the
tape starts gradually at nermal speed. The turn-
tables (65.1 and 65.2) are put into motion by the
operating lever In the following way: the rotating
pulley discs (61.1 and 61.2) are raised or lowered
depending upon the position of the trip bar (52.1),
The pulley discs (61.1 and 61.2) engage or dis-
engage the turntables (65.1 and 65.2). Detailed
description of the functioning and assembly is
found under the next heading. !'n Nermal Forward
Drive position the toke-up turntable (65.1) is
coupled to its pulley disc (61.1) with sufficient
take-up friction, while the supply turntable (65.2)
runs only with bearing friction. The pulley disc
(61.1) engages the take-up turntahle (65.1) with
max. friction in the position for Fast Farward Win-
ding, while the supply turntable (65.2) runs with
just bearing friction. In the position for Fast Re-
varse Winding the frictions described above are
interchanged.

In figs. 6 and 7 is & close-up view of the opera-
ting lever assembly. The actuator of the micro-
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switch is located underneath the actuator lever
for the microswitch (33.7) which keeps the micro-
switch (33.5) in the «off- position while the opera-
ting lever (54.2) is in the neutral position as
shown, The micro-switch used has very little over-
travel and a preset plate spring for the micro-
switch (33.6) is inserted beiween the actuator
lever (33.7) and the operating knob on the switch
to allow a larger movement of the lever (33.7)
making adjustments easier. If the operating lever
(54.2) is set to any position other than neutral,
the end of the operating lever {54.2) slides off
the sloping edges of the actuator lever (33.7) and
causes the micro-switch {33.5) tc switch to the
«on» position.

To avoid electrical swiiching noise in the ampli-
fier a noise supressor circuit, C13—0.1 pF and
R17—51 ohms, is mounted on the bakelite strip
(54.1}).

Figs. 6 and 7 also show the stop magnet assem-
bly. When the magnet is actuated {through the
metal coating an the tape) the conical end of
the stop magnet armature (33.3) will press the
actuator lever {33.7) down and break the motor
current. Pushing the operating lever (54.2) to

Fig. 6.

QOperating lLever Assembly
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Fig. 7. Operating Lever Assembly

neutral positicn moves the armature back te
neutral.

3.2 Adjustment of the Operating Lever, Stop
Magnet, and Micro-Switch.

The switching of the mator current takes place
when the operating lever {54.2) is about half way
between the NEUTRAL and any other pasition.
Adjustment of the operating point when going to
the fast winding position is made by loosening
the two screws {2 x M102) {fig. 6) and displacing
the bakelite mounting plate for micro-switch side-
ways until the actuator lever for the micro-switch
(33.7) becomes aligned with the tip of the ope-
rating lever (54.2). Then the bokelite mounting
plate is moved upwards until switching takes
place at the proper position. The operating point,
when moving the operating lever (54.2) towards
record or playback peosition, is adjusted by ben-
ding the tip of the actuator lever {33.7).




After the bakelite mounting plate with the micro-
switch (33.5) is fastened in its proper paosition
with respect to the operating lever {54.2), the
stop magnet assembly is adjusted. The location
of the armature (33.3) is determined by the hole
in the rear plate for the stop magnet. The holes
for the screws holding this plate are oblong,
allowing necessary movement. When the arma-
ture (33.3) is correctly adjusted the cylindrical
part of the brass end of the armgture (33.3)
should enter the actuator lever (33.7 in operated
position. In this position the actuater lever {33.7)
has just operated the micro-swiich (33.5). The
actuator lever (33.7) must not be pressed so far
down that the plate spring for the micro-switch
{33.6) is bent, else the power required to operate
the relay is too large and hence the automatic
stop will noe work correctly.

3.3 The Turntables.

The clutch assembly of the twe turntables is de-
signed as shown in fig. 8 in exploded view. The
whole assembly is built around the housing for
the turntable bearing (65.3). The housing is ri-
veted to the lower mounting plate (71.1). Assem-
bling is done in the following manner: Place the
compression spring (61.3 or 61.4} over the housing
(65.3), one end going Intc one of the holes in
the Tower mounting plate (71.1). Next, place the
pulley disc (61.1 or 61.2) with its cartridge (61.5)
over the housing {65.3) while guiding the com-
pression spring {61.3 or 61.4) into its cylindrical
groove in the cartridge (61.5). The tags on the
cartridge (61.5) should lie on a line perpendicu-
lar to the front of the mounting plate (71.1). Press
down on the pulley disc (61.1) unti]l the tags have
passed through the notches in the clutch levers
(59.7 and 59.8 or 59.9). Then turn the cartridge
(61.5) 90 degrees {clockwise for the take-up
clutch assembly and counter-clockwise for the
supply clutch assembly) so that the two tags are
locked in position by the catches on the clutch
lever {39.7 or 59.9) and exert a slight pressure
on one of the coiches. The pressure prevents
chattering during operation. Now, the flange for
the housing (72.1) with its turbax washer can be
pushed into the upper end of the housing {65.3).
The turntable shaft goes into its bearing and the
felt ring underneath the turntable (61.7 or 61.2)
rests on the pulley disc (65.1 or 65.2).

The retaining ring (M324) on the supply pulley
cartridge prevents the supply clutch lever from
slipping the tags on the cartridge when the sup-
ply pulley disc Is pressed down. The retaining
ring has to be removed before the supply clutch
assembly can be disassembled.

Cxerting pressure on the turntable (65.1 or 65.2)
causes the pulley disc (61.1 or 61.2) to move
downwards. The turntable is stopped by the flange
(72.1) mounted in the housing, The operating
fever {34.1} pushed to Fast Reverse position lo-
wers the pulley disc {61.1) so that the take-up
turntable (65.1) rests on the flange (72.1). The

Fig. 8. Clutch Assembly of Take-Up Turntable
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Fig. 9. Take-Up Turntable, Fast Reverse Position

same happens to the supply turntable (65.2) in
Fast Forward pasition. A suitable number of tur-
bax spacers are put on the shaft of the turntable
before the lock spring is put into position. An
axial displacement of about 0.1 mm (0.04”) should
still be possible.

Before any further adjustment can take place,
correct positions of the tape reels and shafts
must be ascertained. With the top cover (74.1)
in place, see that the tumtables (65.1 and 65.2)
lie in the same plane in a direction parallel to
the front by placing o reel on the turntables,
Also uneven heights are easily detected in this
way. Small corrections can be done by giving
the housing for the turntable bearing a twist.
Tool no. 1 and no. 3 (Fig. 32).

Adjustment in a direction perpendicular to the
front is done by checking that the tape leaves
or enters the tape reel without touching the flan-
ges of the tape reel. With an empty tape reel on
the turntable sight across and see that the track
in the tape guides (79.1 and 79.4) lies equidistant
from the flanges of the tape reel. Tool no. 2 (Fig.
32). (This check should be done with the opera-
ting fever (54.1) in neutral position). Corrections
are done in two different ways: By twisting the
housing for the turntable bearing a little towards
or away from the tape guides (79.1 and 79.4).
{Toeol no. 3 Fig. 32), or by adding or subtracting
turbax washers underneath the flange (72.1} in
the housing for the turntable bearing, (see fig. 8).
Which procedure to follow depends upon how
the tape runs relotive to the top rocer and the
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Fig. 10. Take-Up Turntable, Normal Forward Drive
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reel. Secure sufficient clearance hetween the tape
reel and the top caver (74.1).

3.4 Pulley Disc for the Take-Up Turntable.
Operating lever {54.1} in Fost Reverse Position
(fig. 9): The upper clutch lever for the take-up
pulley disc (59.7) is adjusted in this position. The
trip bar (52.1) is now in such a position that the
steel ball on which the clutch lever {(59.7) rests
is in its highest position. The other end of the
upper clutch lever (59.7) pushes down the tags
on the cartridge (61.5) and lowers the pulley disc
{(61.1) together with the lower clutch lever for the
take-up pulley disc {59.8). In this position there
must be about 0.5 mm (0.02") clearance between
the felt ring and the pulley disc (61.1). The
clearance can be adjusted by bending the clutch
lever (59.7) slightly, at all times make sure that
the cluteh lever {59.7) touches the two tags on
the cartridge (61.5) simultansously. Tool no. 4
{Fig. 32).

The operating lever {54.1) in the Normal Forward
Drive position (fig. 10). In this position the take-
up turntchle {65.1) must be given a suitable fric-
tion torque by the pulley disc (61.1) te wind the
tape during recording or playback. The friction
torque should be from 20 to 25 grams (1 oz.) ac-
ting on an arm of 8 cm {3 ") or about 200
gram-centimeters (3 oz.-in.). From fig. 8 it may
be seen that the tags on the cartridge (61.5) are
midway between the upper (59.6) and lower (59.8)
clutch levers. The upper clutch lever (59.7) is
positioned with its steel ball in the middle posi-
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Fig. 11. Take-Up Turntable, Fast Forward and Neutral

Positions

tion which releases the pressure from the lower
clutch lever {59.8) on the tags. The pulley disc
(61.1) is pressed against the felt ring on the turn-
table (65.1) with the compressive force of the heli-
cal compression sopring for the take-up pulley
disc (61.2) only. The compressive force of the
spring (61.3) must be adjusted to give the friction
torque mentioned above. Because the felt gra-
dually wears down the clearance between the
tags on the cartridge (61.5) and the upper clutch
lever (59.7) should be about 0.5 to 1 mm (Q.02”
to 0.04™). To guard against unwanted upward
pressure by the lower cluich lever (59.9), there
should be about 0.5 mm (0.02”) clearance under-
neath the tag. Operating lever in the Fast For-
ward and Neutral pesitions (fig. 11): The opera-

Fig. 12. Supply Turntable. Fast Forward and MNormal
Forward Drive Fositions
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Fig. 13. Supply Tumtable. Fost Reserve and Neutral
Positions

ting lever (54.1) is now in such a positian that
the steel ball on which the clutch lever (59.7)
rests is in its lowest possible position, i.e. the
other end of the lever (59.7) is as high as pos-
sible. The spacing between the upper clutch lever
(59.7) and the catches on the lower lever (59.8
should be about 0.5 mm {0.027). The lower clutch
lever {59.8)} exerts pressure on the tags of the
cartridge (61.5) and engages the clutch by means
of a stiff spring {59.14}. In Fast Forward position
it is of importance to ascertain a high friction
torque. This is accomplished by means of a heli-
cal spring (61.3) and an additional spring under-
neath the lower clutch (59.14}. The friction torque
should be about 50 grams (2 oz.) acting on an
arm of 8 cm (3”) or the equivalent of 400 gram-
centimeters (5-6 oz.-in.). The friction torque is
mainly supplied by the lower clutch lever (59.8)
and the spring pressure must be adjusted if the
torque is too low.

3.5 Pulley Disc for the Supply Tumtable.

Operating lever in Fast Forward and Nermal
Forward Drive positiens (fig. 12): The pulley disc
(61.2) is in the same position for Fast Forward and
Normal Forward drive, The stee] ball en the clutch
lever for supply pulley disc (59.9) is at its highest
position on the trip bar (52.1). The clutch lever
(59.9) acts on the tags of the cariridge (61.5) und
disengages the clutch. Felt-to-pulley disc clear-
ance should be 05 to 1 mm (0.02” to 0.04").
Clearance is adjusted by bending the clutch lever
(52.9). Tool no. 4 (Fig. 32).
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Operating lever in Fast Reverse and Neutral po-

sitions {fig. 13}: The steel ball is in its lowest
pasition and the clutch lever (59.9) raised to ob-
tain clearance between the lever (59.9) and the
tags on the cartridge {61.5). The helical compres-
sion spring for the supply pulley disc (61.4) has
considerably higher tension than the carrespon-
ding one {61.3) in the right hand clutch assembly
and supplies all the friction torque itself. The
friction torque should ke 50 grams (2 oz) acting
an 8 ecm (3") or about 400 gram-centimeters (5-6
oz,-in.).

3.6 Motor Pulley, Speed Transfer Wheel,
Speed Change.

A side view of the driving mechanism with the
transfer wheel (53.1) in the 17 ips position is
shown in fig. 14. The speed transfer whee! (53.1)
has three diflerent positions, correspending to
the three speeds. In the two lowest positions (1 7%
and 3 % ips) the spacing belween the upper edge
ot the speed transfer wheel (53.1} and the moter
pulley (62.1) shafl be 0.5 mm {0027, In the
upper position (7 %z ips} the upper edge of the
speed transfer wheel (53.1) should be below the
upper edge of the flywheel (66.1).

The speed change mechanism is shown in fig. 15.
The key part is the cam disc {59.17) which deter-
mines the pesition of the transfer wheel arm (53.3)
and also takes care of the lifting. The manner of
operation is as follows: In 1% ips position the
transfer wheel arm (53.3) is pressed against the
lowest level of the cam disc (59.17). When turning
the speed selector knob (53.4) towards 3% ips
position, the transfer wheel (53.1) is lifted away
from the motor pulley {(62.1) and the flywheel
(66.1) by the cam disc arm (5¢18); which rests

and
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with a little roller {59.21) against the curvature
of the cam disc {59.7). The transfer wheel (53.1)
is lifted so far that it can easily be lifted to the
track for 3% ips. The lifting is done hy the slope
of the cam disc {59.17} which is pushed under-
neath the transfer whee! arm (53.3), (see figs. 14,
15, and 16).

The two extension springs {53.5) which secure
the contact between the motor pulley (62.1), the
transfer wheel (53.1), and the flywhee! (66.1) are
fastened approx. ¥z inch from the rotating centre
of the transfer wheel holder {53.2) to give the
transfer wheel holder (53.2) o rotation moment
that presses the transfer wheel {53.1) against the
flywhee! {(66.1}) when it is lifted out of contact.
The rotation moment secures the transfer wheel
(53.1) from being jammed under the mator pulley
(62.1) during the vertical lifting. When the speed
selector knob (52.4) has reachad the 3 % posi-
tion, the cam disc arm (59.18) will move back-
wards again and allow the transfer wheel {53.1)
to make contact with the motor pulley {62.1) and
the flywheel (66.1), now at the track for 3% ips
on the motor pulley (62.1). The backward move-
ment is obtained at the moment the roller (59.21)
slips into the marking slot for 3% ips. When tur-
ning the speed change knch (53.4) further to the
7 Y2 ips position, the transfer wheel (53.1) will in
a similar woy be lifted to make contact with the
7 %2 ips track on the motor pulley (62.1). With the
operating lever (534.1) in Neutral and in Fast Win-
ding positions the transfer wheel (53.1) is lifted
away from the motor pulley {62.1) by means of
the lifting arm (59.25).

The flywheel brake spring {(66.9) is mounted on
the linkoge orm (59.25) to brake the flywheel in
all pesitions except Nermal Ferward Drive. The
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Fig. 15. Speed Change Mechanism

brake is introduced to prevent chattering of the
speed transfer wheel (53.1) when the operating
lever is pulled to Normal Forward Drive while the
flywhee! still is running. The speed transfer wheel
may produce a chattering noise when the flywheel
is running faster than the motor when being en-
gaged. The brake spring (66.9) is mounted os
shown in figs. 16 and 29.

3.7 Mounting and Adjustment of Metor Pulley,
Transfer Wheel, and Speed Change.

{Figs. 14, 15, 16, and 17).

1. Check that the turntables (65,1 and 65.2) are
correctly adjusted accerding to part 3.3.

2. Operating lever {34.1} is set in Meutral posi-
tion, and the motor pulley {62.1) is fastened in
such a pesiticn that the dividing rib of the motor
pulley $62.1) is 0.5 mm {027} below an imagimary

15
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Fig. 16. Close-Up-View, Speed Change Mechanism

connection line between the bottoms of the V-
shaped grooves in the pulley disc (61.1 ar 61.2),
{see fig. 14).

3. Speed change knob (53.4) is set to 17 ips
position. The speed selector bracket {79.11) is ad-
justed {by locsening the screws (2x M113)} until
the transfer wheel arm (53.3) is parallel with the
lower mounting plate (71.1) {(approx. 1 mm (0.04”)
distance). Check that the transfer wheel arm
(53.3) does not touch the lower mounting plate
(71.1) in any position. Tool no. 6 (Fig. 32).

4. Check that the cam dise arm {59.18) moves
the transfer wheel (53.1) sofely cway from the

next track on the motor pulley (62.1) before the
slope on the cam disc (59.17) starts the lifting.
In the working positions the spacing between
the cam disc arm (59.18) und the transfer wheel
mounting arm {53.3} at point d (fig. 15) is 0.5 mm
(0.02"). If necessary the spacing is adjusted by
bending the nose on the cam disc arm (59.18)
(fig. 15). To make this adjustment the motor pul-
ley (62.1) has to be removed.

5. Check that the transfer wheel (53.1) is lifted
away from the motor pulley (62.1) in the three
working positions of the speed change knob (53.4)
when the operating lever {54.1) is in Neutral and

Fig. 17. Close-Up-View, Speed Chonge Mechanism, Motor Pulley and Belt Removed
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FastWinding positions.The lifting is accomplished
by the transfer wheel lifting arm (59.25). If neces-
sary the lifting is Individually adjusted for the
three speeds by bending the three split ends x,
y, z {fig. 15) on the lifting arm (59.25). The lifting
shall take place by a relative little movemant
towards Neutral positions of the operating laver
(54.1}. The lifting should have taken place before
the motor current is broken by the micro-switch
(33.5).

6, The spacing between the transfer wheel {53.1)
and the pulley track for the next speed is adjusted
by means of the turbax washers to 0.5 mm (0.027).
During the adjustment the motor pulley (62.1)
has to be in its correct position, see 3.7 point 2.
Check that the upper edge of the transfer wheel
{53.1) is below the upper rim of the flywheel
(66.1} in 7%z ips paosition. If necessary, the fly-
wheel (66.1) is lifted by on extra steel washer in
the lower flywheel bearing.

The tape path is from the left to the right in
playback and record positions. Ore adjustable
(79.3) and three fixed tape guides (79.1, 79.2, and
79.4) provide the proper poth of the tape. Correct
contact between the pressure pad (59.4) and the
erase head (15.3) together with uniform pressure
of the pressure wheel (51.1) against the capstan
(66.2) is of great importance (fig. 4). The ad-
justable tape guide (79.3) is inserted to secure
against momentary unwanted movement of the
tape and should normally not press against the

tape to aveid excessive noise and sometimes drop
in the high frequency response. In correct position
the heads (15.1, 15.2, and 15.3) and the tape
should make good contact in the gap-zone and
the gups should stand in a right angle to the mo-
tion of the tape. The pressure pad should rest on
the erase hecd with a pressure of 100 grams,

3.8 Start-Stop.

Fig. 18 shows how the movement of the start-
stop magnet (33.1) is transferred by means of the
two levers (51.5 and 51.8) to the pressure wheel
(51.7). The magnet (33.1) is a push-magnet. When
the magnet is energized, point A (fig. 18) at the
bottom of the lever for start-stop (51.8) will be
pushed away from the magnet. The lever (51.8)
pushes the long lever for the pressure wheel
(51.5). This lever {51.5) pushes the pressure wheel
shaft (51.2) with the pressure wheel (51.1) away
from the capstan (66.2). The friction between the
pressure pad (59.4) and the tape will now stop
the tape. When the current through the start-
stop magnet is brokan, the pressure wheel {(51.1)
will be pressed against the capstan (66.2), and
the tape will again run.

3.9 Adjusting Start-Stop.

Set the mechanism in stop position (start-stop
bution released). The stort-stop magnet (33.1)
should be energized and the armature fully at-
tracted, Bend the flat end, B, of the pressure

Fig. 18, Pressurc Wheel Assembly and Start-Stop Magnet
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wheel lever (51.9) so that a clearance is obtained
between the pressure wheel (51.1) and the cap-
stan (66.2) of approx. 0.5 to 1 mm (2.02" to 0.04").
In the start position no current flows through the
start-stop magnet (33.1) and the tongue, C, on
the pressure wheel lever (51.5) is bent so that
a clearance between the ends, D, (fig. 18) and
the pressure wheel shaft (51.2) of approx. T mm
(0.04™) is obtained. The pressure wheel lever
{51.5) should move easily when [t Is not loaded,
and should have a secure grip at the ends of
the pressure wheel axis.
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4. DESCRIPTION OF THE ELECTRONIC UNIT

The Tandberg Stereo, Model 6, has a completely
new design of the electrical circuitry. Among the
new features are; separate heads for erase, re-
cord, and playback, etched circuit boards for the
amplitiers, the erase and bias oscillator, and for
the record level indicctor, The electrical circuitry
is duplicated compared to a mono tape recorder
in order to record and play back stereo.

The main parts are: 2 record preamplifiers for
input pregram, 2 record amplifiers, 2 playback
amplifiers, 2 cathode followers, 1 erase and bias
oscillater, and 2 level indicators.

A simplified diagram is shown in Fig. 19.

By the push-button system the amplifiers can be
interconnected in various combinations, creating
a very flexible tape recorder.

4.1 Operating Contrals.

The electronic unit has the following operating
controls:

Push-button center consisting of 2 recard buttons,
2 playback buttons, and 1 start-stop button;
speed selector switch; record gain control; play-
back volume control; and sound-on-sound switch.
The record buttons are mechanically
coupled to the operating lever by the record lock-
arm. The record buttens are locked in position
Normal Ferward Drive and automctically released
when the operating lever is pushed to neutral.
The startstop button operates the start-
stop relay for the tope meovement. It switches on
the power to the bios and erase oscillator if
one or both record buttens are depressed.

The playback buttons connect the out-
put of the playback amplifiers to the cothode
followers.

A complete diagram of the switches is shown in
fig. 20. The push-buttons dare numerated after
their positions on the push-bution center; i. e, I:
record button channel 1 (upper). |l record button
channel 2 (lower). |ll: start-stop button. 1V: play-
back button channe! 1 {upper). V: playback chan-
nel 2 (lower),

The speed selector switch performs
the necessary mechanical switching and is me-
chanically coupled to the equalization switch
which performs the electrical switching when the
tape speed is changed.

The record and the playback vo-



lume contrals have both double knobs, one  on one track is recorded on the other track mixed
for the upper track and one for the lower. with what is played in.

The sound-on-sound switch makes it In normal record and playback modes the sound-
possible to record scund-on-sound. The program  on-scund switch has two positions; namely NOR-
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Fig. 21. Block Diagram

MAL and AB-test. No Interconnection between
the outputs of the preamps and the cathode fol-
lowers inputs exists in pesition NORMAL. In the
first recorders of Model 6 position NORMAL was
not introduced, however, the NORMAL position
on the first recorders is identical to the AB-test
on the later recorders.

In A-test position the record preamplifier output
is connected to the Input of the cathode follower.
The input program is then amplified through re-
card preamp and cathode follower. During re-
cording this is an A-test. With tha button relecsed,
stop position, the recorder acts as an amplifier.
In B-test position the cutput of the playback am-
plifier is connected to the cathode follower input.
During recording this is a B-test.

I now the record input of the tanerecorder is in
any way connected to the cathade follower out-
put, which may happen in some external am-
plifier set-ups, there may occur o feed back os-
cillation. Therefore the position «<Normal» is intro-
duced where the AB-test is taken away and this
avoids the oscillation possibility.

The record level indicators cre connected to the
power supply when their respective record but-
tons are depressed. The oscillator is energized
when the start-stop button ({l1l) and one or both
record buttens are depressed. When both record
buttons are released the upper heads are con-
nected to the lower heads through the capacitor,
C302,
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In all mono positions the cutputs of the preamps
are connected together i.e. inputs mixed. In
stereo the recarder is divided into two identical
electronic units, ane for each channel.

In Fig. 33 is shown the preferred comhinations
for the push-buttons and the sound-on-sound
switch position for the different operations. Many
other combinations are possible, however, the
other modes of operation are doubling or odd
ones and outside the scope of this manuel.

For sound-on-scund monitoring on the lower track
the output of cathede follower 1 is connected to
the high level input of channel 1 and the micro-
phone cennected to channel 2. The mester re-
cording and the mike input will be recorded on
the lower track simultaneously. With buttons I,
[il, and IV depressed an A-test is performed,
to make a B-test buttons 11, I, 1V, and V have
to be depressed.

For sound-on-sound monitoring on upper track
buttons, 1, 111, and V has to be depressed in A-test
and in B-test buttons I, 1, IV, and V.

Fig. 21 shows schematically how the different
blocks are interconnected in sound-on-sound mo-
nitoring on the lower track,

Nole that the playback head is located after the
record head on the track, in B-test the program
played in will after a delay (0.133 sec. for 7 /4 ips)
be played back.
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4.2 THE AMPLIFIERS

In the following discussions only the amplifiers
for the upper track are discussed, the lower track
amplifiers are identical with the upper ones.
All the tubes, except the ones for the oscillator
and the indicators, have d-c filament heating to
minimize hum in the recorder.

4.2.1 Preamplifier for Recording. (Fig. 22).

Bath channels have three inputs: high level, low
level, and micrephone inputs. The high-level input
signal goes through the voltage divider R1 and
R3. The input signal to the grid is reduced by
the ratio 1/27. The low-Tevel input signal is divided
by R2 and R3 in the ratic 1:2.7. The microphone
is connected directy to the input of the tube.

The series resistor in the grid circuit (R103) and
the grid-to-cothode copacitance of the tube of

the first stage act as o filter for radio frequencies.
The radio frequencies are rejected from the am-
plifiers.

Frogram mixing is possible through the high and
iow level inputs. Connection of microphone, how-
ever, disconnects the high and low inputs from
the grid of the first stage.

The record preamp is a simple two-stage ampli-
fier. A twin triode, 7025 {(ECC83), is used for the
two stages. The Record Gain Contrcl, R1C%, is
located between the iwo stoges, i.e. the input
to the second stage is controlled by R109. The
input to the record amplifier is taken from the
Record Level Adjustment resister, R115 in the
output of the preamplifier, The Record Level Ad-
justment resistor, R115, is adjusted for highest
permissible distortion (3%) in the output of the
cathode follower when the program is played
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back (B-test). The preamp is also connected to
the cathode followers through the switching cir-
cuit.

4.2.2 Record Amplifier. (Fig. 23).

The input is adjusted by the Rec. Level Adj. re-
sistor, R115. The record amplifier is a two stage
amplifier using a 7025 (ECC83), twin triode. The
amplifier has negative feedback from the output
of the second stuge to the cathode of the first
stage. High freuency campensation is perfarmed
by combinations of C111, €113, and C115 and
€121, C123, and C125 depending on position of
the tape speed switch (equalization switch). Low
frequency compensation is obtained by R123,
R125, and C117. See curves fig. 40.

Input to the record head is taken across the out-
put resistor, R137. The center-tap of the output
resistor, R137, is connected to the input of the
record level indicator. R137 is adjusted for max.
indication for max. permissible distortion,

4.2.3 Playback Amplifier. (Fig. 24).

using the double triodes; 12AX7 (FCCB3) (both
sides) and 12AU7 (ECC82) {(one side). The output
of the playback head is connected to the grid of
the first stuge through the blocking capacitor,
C205. An equdlizing circuit (C201, €203, and
R201) is connected in parallel with the playback
head to correct for playback losses ot high fre-
quencies. Feedback (pesitive) frem the cathade of
the third stage to the cathode of the second stage
baosts the bass acording to NARTB standards.
Speed compensation is obtained by varying the
amount of feedback (negetive) from the output
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of the third stoge to the cathode of the second
stage by means of the resistor combination R217,
R219, and R221, The output voltage is adjusted
by the Playback Level Adjustment resister, R233,
for max. 1.5 volts out of the cathode follower.
When the operating lever is in any position ex-
cept Normal Forward Drive, the muting switch is
closed and the playback amplifier output is short-
ed to prevent naise when the recorder is used as
a preamplifier. See curves fig, 41.

4.2.4 Cathode Follower, (Fig. 25).

The cathode follower uses ane half of the twin
triode, 12AUF (ECC83). The input is adjusted by
the playback volume control, R18. The capacitor,
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Fig. 25. Cathode Follewer, (Component Numbers for
Upper Track}
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C225, blocks d-c from the output terminals. Max.
cutput for 3 % distertion from record to pluyback
is 1.5 volts.

The load resistance must be at least 2 Kohms to
keep distortion below the permissible level.

4.2.5 Magic Eyes. {Fig. 26).

The magic eye receives its signal veltage from
the voltoge divider, R137. The indicator tube,
EAMSS, is actually three tubes in cne, o rectitier,
a triode, and on indicotor. The input signal is
rectified, amplified, ond controls the indicatar.
The rectitied wave is «smoothened out» by the
damping circuit, R407 and C405, to domp the
backward movement of the indicator. The magic
eye will close completely ot a signal level cor-
responding to 3 % distortion on the tape. The eya

maintains its sensitivity over the entire audio
range, from 30 to 20 000 cps. The recording cur-
rent sensitivity is adjusted by the indicator adjust-
ment resistor, R137.

4.2.6 Erase and Bias Circuitry. (Fig. 27).

The oscillater is of the push-pull type using the
twin triode, 12AU7 (ECC82). A push-pull oscillator
has the advantcge of producing negligible even
harmonics.

The d—c supply is fed into the center-tap of the
inducter, L1, When ejther one or both record
channels are connected, the cutput across L1
must be kept constant. This is accomplished by
supplying the oscillator with the corresponding
plate valtoges. See Il 13-14, | 12-13-14, R7 and
R10. The Balance Control, R307, is adjusted for
minimum distortion in the output {(even harmo-
nics). The frequency is set to 78 Kcps by adjusting
the core in the oscillator coil, L1

The oscillator is connected directly to the lower
erase head and through the capaciter, C302, to
the upper erase head. The capocitance in series
with the inductance and resistance of the erase
and record heads will cause damped ascillations
for switching transients and onrly negligible resi-
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dual magnetism will therefore remain in the erase
and record heads.

The oscillator clso supplies bias current to the
record heads. The right amount of bies (50 volts,
78 Kcps) is adjusted with the bias controls, R302
and R301. To prevent bias current (78 Keps)
flowing into the output circuit of the record am-
plifiers, filter circuits are connected to the points
34 and 37. This arrangement prevents the oscilla-
tor from modulating the program. The components
of filter circuits are L2 - C305 and L3 - C305.
The rejectors are adjusted by the rejector induc-
tors, L2 and L3, for min. voltage at points 51 and
52 on the indicator board {less than 150 mvolts,
78 Keps).

The capaciter, C307, is adjusted for 78 Kcps
oscillator frequency with the recorder in stereo
position to compensate for the loading by the
erase and record heads in stereo position.
When recording in sterec the magnatic field pro-
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duced by the two erase head halves is 180° out
of phase to prevent unwanted erasure of the track
in between the two tracks being recorded.

5. INSTRUCTIONS FOR MECHANICAL
CHECK-UP

After repair, @ mechanical check-up should be
performed. While repairing, the top cover (74.1)
has probably been removed and some of the
checking cught to be done betfore replacing the
top cover (74.1). Make sure that the prescribed
tolerances are maintained and that the drive
mechanism works satisfactorily. In case of dubi-
ous operation look up the points in the detailed
description and ascertain satisfactory operation.

5.1. Fast Winding.

A reel of tape (1200 feat) should be wound fast
forward or reverse in 1% minute. Make sure that
stert of fast winding can take place even when

A

Ak -

Fig. 28 Under ¥igw
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the supply reel is almost empty. Also make sure
that levers and pulley discs are correctly adjusted
as shown in the photographs (figs. ¢ to 13).
Check that the tape reels do not rub against the
top cover, Ascertain sufficient clearance.

The transfer wheel (53.1) should be lifted away
from the motor pulley (62.1) at all speeds when
the operating lever (54.1) is set to neutral or fast
winding positions.

5.2. Nermal Forward Drive.

The speed transfer wheel (64.1) must run freely
without any throw cr vibration. In the position
for the two lower speeds there must be sufficient
clearance between speed transfer wheel (53.1)
and motor pulley (62.1).

The friction in speed transfer system should be
sufficient at all speeds to step the motor by hold-
ing the flywhee! (66.1). Both pulley discs (61.1
and 61.2) should be checked and the levers (59.7,
59.8, and 59.9} should be as described in the de-
tailed description. The take-up torque of the right
hond reel should preferably be measured; 20—
25 grams {0.7—0.9 ounces) at a radius of 8 cm
(3”) ar 160—200 gram-centimeters {2.2—2.8
ounce-inches). The tape should not move with the
operating lever (54.1) in Normal Forward Drive
and Start Stop button released when the right
hand reel is almost empty. If the tape moves; the
take-up torque is too high or the pressure pad
too weak.

Start by means of the on-off switch (full lead
instantanecusly} should be pessible with a line
voltage 15 % below the voltage selector setting.
The path of the tape should carefully be checked
out. Make sure that the tape does not rub against
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the flanges of the adjustable tape guide. The
pressure pad arm (59.6) with the felt pad should
exert a force of 100 grams (4 ounces) against the
erase head (15.3) and must not give rise to
«climbing~. The pressure wheel assembly must be
adjusted so that the stud in front of the pressure
wheel is flush with the edge of the rear trim
cover (73.2).

Make sure that the stud on the pressure wheel
assembly {51.3}, the pressure wheel (51.1), and
the pressure pad (59.6) do not prevent the tape
from dropping into its path whan inserted into
the slit between the trim covers (73.1 and 73.2).
The pressure wheel shaft (51.2) must be parallel
to the capstan (66.2). If not, carefully adjust the
spring equalization latch (51.7) on the pressure
wheel assembly (51.3). Do not correct the path of
the tape by adjusting the spring equaolization
latch (51.7). Incorrect path of the tape has usu-
ally other causes than incorrect alignment of the
pressure wheel {51.1} and will not he corrected
by such an adjustment. The pressure of the pres-
sure wheel spring (51.4) holding the pressure
wheel (63.1) should be about 0.7 kilagrams, (1.5
Ibs). The pressure influences the tape speed and
should not be changed without a tape speed test.
If necessary, a complete adjustment of the tape
path and head alignment is carried out accord-
ing to sec. 6.2,

When replacing the top cover (74.1) ascertain
that the screws and washers ore put back in their
proper positions. After the top cover (74.1) has
been put back in place, recheck the mechanical
functions for proper cperation, The spacing be-
tween tape reels and top over (74.1) must be
checked to be sufficient for all positions of the
operating lever {54.1}.



6.1,

6.2.

6. INSTRUCTIONS FOR ELECTRICAL CHECK-UP

ADIUSTMENT OF OSCILLATOR AND SUPPRESSOR COIL

6.1.1

Depress buttons | and lil, and set operating lever to normal forward drive.
Adjust the core in the oscillator coil to o frequency of 78—80 keps. Connect
o YTVM to point 51 on indicator board. Adjust the suppressor coil, 12, to
min. voltage on VIVM (less than 130 mV),

I, Il, and I} depressed and normal forward drive. Adjust variable capacitor,
C307, on the oscillator board to min. voltage {less than 150 mV) ot point 51.

Move VIVM to point 52 on indicator board and adjust L3 to min. voltage
{less than 150 mV). |, I, and lll depressed and normal forward drive,

ADJUSTMENT CF THE HEADS

&6.2.1

6.2.2
6.2.2.1
62211

62212

62213

62214

6222
62221

62222

62223

62224

Demagnetizing.
Demagnetize the heads and adjacent parts.

Preliminary Adjustment.

The Playbaock Head.

The height of the head is adjusted by the height adjustment screws. Fig. 4.
The upper edge of the tape should run even with the upper air gap of the
head. (For exact height position, see 6.2.3). Be sure that the mounting plate
for the heads and the upper mounting plate are parallel.

Adjust the playback head with the azimut aligment screw fig. 4 for mox.
reading on both instruments by playing back a standard azimut alignment
tape.

Lift the pressure pad away from the tape. If the meter readings decrease
more than 3 dB, turn the playbeck head by turning the head mounting
plate. The direction is delermined by increasing the contact angle to the
right or the left side of the head by means of a nonmagnetic pin (f. ex. if
the meter reading Increases by increasing the ceniact angle on the right
side of the gayp, turn the head clackwise).

¥ adjustment 6.2.21.3 made, recheck the azimut alignment of the play-
back head.

The Record Head.

Approx. 0.003" of the face of the record head should be visible above the
tape. (For exact height position, see 6.2.3).

Insert blank tape. The signal generctor, 10000 cps, s connected to both
amplifiers. Depress all buttons. Adjust the recerding volume control to max.
recording level.

After groper adjustment of playback head the record head can be adjusted.
Record 10000 cps at 7' inch speed and adjust the record head te mox.
output from playback head in B-test. Check the contact angle according
to 6.2.2.1.3.

If adjustment 6.2.2.2.3 made, recheck the azimut alignment of the record
head.
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6.2.2.3.1

6223.2

623
6.2.3.1

6.23.1.1

6.2.3.1.2

6.2.3.13

6232
6.2.3.2.1

62322

6.2.3.3
6.2.3.3.1

62332
6.2.3.3.3
6.2.3.3.4

The Erase Head.

0.01" of the face of the erase heqd should be visible above the tape. (For
exact height adjustment, see 6.2.3),

The head must be paralle! with the mounting plate for the heads.

The press of the pressure pad should be 100 grams.

Set aperating lever to normal forward drive and check that the tape runs
equidistant from the flanges of the adjustable tape guide.

Track Control and Fine Adjustment.

Record Head,

Insert blank tape. Connect the signal generator (1 000 cps) to both ampli-
fiers. Depress buttons I, II, and Il and record at max. recording level a
suitable length of tape (f. ex. 127) on tracks | and IIl. Turn the tape and
record on tracks |l and V. The recorded tape is cut off the reel and put

in a mixture of iron powder and alcohol (to make the track visible {Magna-
See)).

If the picture shows that the position of the record head is incorrect, the
height of the head must be corrected. Corresponding the azimut position

Repeat 6.2.3.1.1 and 6.2.3.1.2 unti! satistactary results are chtained.

Erase Heqgd.

Insert a full-track recorded tape. Record a suitable length of tape on lower
track, Put the rerecorded tape in the iron mixture.

Check that the rerecarded track lies within the erased track, Adjust the
erase head if necessary and recheck and 6.2.3.2.1 until satisfactory results
are obtained.,

Playback Head.

Recard a 1000 cps signal at mox. level on track | and o 500 cps signal on
track 1. Turn the tope and play bock track 1l at max. playback volume
(1l and IV depressed). No signal should appear in the output.

If 1000 eps is heard, the playbeck head has to be raised.
If 300 cps is heard, the playback heod has to be lowared.

i a correction necessary, check 6.2.2.1.

6.3. ADJUSTMENT OF BIAS

Connect the signal generator (3 000 ¢ps) to hoth amplifiers (high level input). Connect out-
put meters to cutput jacks and insert tape. Depress all buttons and cet operating lever to
normal drive. Adjust the pot.meters R301 and R302 on the oscillator board for max. reading

on hoth meters.

6.4. RECORDING CURRENT, MEASUREMENTS OF DISTORTION

6.4.1
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Set the playback volume contrels to max. Connect « signal generator,
400 cps, to the input. Depress buttons | and 11, and set the operating lever
to normal drive. With a VTVM measure the voltage at the cutput terminols,
Adjust the record volume control fo 1.5 volts out.

_. .




6.5,

6.6,

6.7.

6.8.

6.9.

6.4.2 Connect a distortion meter to the output jack. Record and play black (de-
press button 11, IV and V) 400 cps on upper and lower track respectively
with the correspending amplifiers, Adjust the recording current by R115 and
R116 (record-amp. board) respectively for 3 % distortion.

643 Adjust Ri37 and R138 {record-amp. hoard) so that the recording lever
indicator light beams touch each other,

6.4.4 While recording cnd playing back adjust R233 and R234 in the playback
amplifier for 1.5 volts output. Be sure that the playback volume contral is
sel to max. .

6.4.5 Release buttons IV and V and check that the output still is 1.5 volts.

MIXING OF PROGRAMS

6.5.1 Depress either button | or Il. The record amplifiers are now connected
together. If signals ore put in to both pre-amplifiers simultaneously, the
signals will be mixed. :

STEREC RECORDING CHECK

To check stereo, record a signal on one channel and record from a microphone on the
other. Play back the program.

AMPLIFIER OPERATION

All buttons released. Signal connected to either channel 1 or 2. The signal should appear
in the corresponding output.

PLAYBACK AMPLIFIER TEST

6.8.1 Feed channel 1 from signal generator and depress buttons 1, lil and V.
Turn ene of the playback volum controls to zera, the other on. The signal
should appear in the output of the cathode follower turned on. Reverse
the two playback velum controls and check that the signal apppears in
the other output.

Feed chanell 2 and depress buttons 11, 11F and V. Follow the procadure des-
crébed for channel 1.

68.2 insert NARTB standard frequency tape. Depress buttons I, IV, and V and

set the operating lever to normal drive. At 250 cps set the output meters
to zero dB and play back the remaining tape. Tolerances = 2.5 dB for all
frequencies. However, the difference between the curves must not be more
than 3 dB for any frequency.

RECORD- AND PLAYBACK CURVES

6.9.1 Signal input (1000 cps) to both amplifiers. Speed 7Yz ips. Record volume
controls adjusted so that the record level light beams touch each other.
To avoid overload of the tape at the high frequency end decrease the input
26 dB. Depress all buttens and set the operating lever to normal drive.
Record and play back {B-test) the whole frequency range and check the
frequency response curves.

6.9.2 Repeat 6.9.1 for 3% and 1% ips.
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6.10. SPEED CHECK

Make sure that the flywheel and the transfer wheel move freely. Use a tope with @ marked
section of 450 inches (1144 cm) (start and end markers). Measure the time for the tape-
section to pass by the recording head. Correct time: 1 minute for 7 ¥2"is, 2 min. for 3 %,
and 4 min. for 1%,

Speed tolerance: = 1% for all speeds.

6.11. MICROPHONE AND ERASE CHECK

Record with the microphone on both tracks with max. recording level, With all buttons de-
pressed the program can be played bock simultaneously. Rewind the tape. Set the record
volume control to zero. Erase the program by depressing buttons I, 11, and [l| and the ope-
rating lever set to normal drive. Rewind and play back with the playback voluma controls
on max, {lll, IV, and V depressed). Check that the program is erased completely or anly
faintly heard through noise.

6.12. SOUND-ON-SOUND

Sound on sound switch in position «S.-on-S.”. Insert a tape recorded on the upper track.
Depress buttons II, 11, IV, and V. Record on the lower track by o microphone and simul-
tenecusly play back both channels, The program being recorded should be heard in the
output of channel 1 and the program on tape should be heard in the output of channel 2.

6.13. FUSES

30

The fuse board is located as shown in fig. 31. To replace fuses the recorder has o be
lifted out of the cabinet,
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Order No. Ref. No. Description Shown in Fig.:

145.71 391 Push-button center . ....................... 1,328
145.72 392 Arm, record-lock ... ...
127.24 3%.3 Spring, record-lock arm ... ... ... ...
135.37 39.4 Sound-on-sound switch
14573 395 Lever, sound-on-scund switch e 1
134.88 396 Muting switch ... ...................... 30
14574 39.7 Arm, muting switch ................... .. ...
127.25 398 Spring, muting switch . e ceaeeiee 30
135.9 391 Equalization switch, record umpllher Cee ... 28
135.10 39,12 Equalization switch, playback amplifier ... ... 28
127.27 39.13 Spring, equalization switch .................. 28
145.75 39.14 Arm, equalization switch .................... 528
127.28 39.15 Spring, equalization switcharm . ............. 5,28
131.50 441 Pilot lamp, 63 wolts ........................ 3
142,56 44,2 Socket, pilot lamp . ...
142.42 45.1 Microphone jack .......................... 1,3
100.15 48.1 Woodenease . ........ .. ..o L.
145.76 48.2 Buffer, polyethylen
(120.1} 511 Pressure wheel ... ... .. .. e 418
145.77 1.2 Shaft, pressure wheel (see 51. ‘I) o 18
(120.51) 51.3 Pressure wheel bracket (delivered W|th 5'I 1 5’I 2

514, 515 andB17) .. .. oo oL 3,418
127.29 51.4 Spring, pressure wheel ... ............... 18
145.78 51.5 Lever, pressure wheel ...................... 4,18
145,79 51.6 Shaft, pressure wheellever .................. 418
(145.39) 51.7 Spring equalization lateh .................. 18
145.80 51.8 Start-stop lever ... ..... ... 18,29
(145.22) 51.9 Roller for pressure wheel brocket .
(145.23) 51.11 Axis for 51.9 .
127.26 51.12 Spring for pressure wheel brccket PN 14
(145.26} 52.1 Trip bar ... . e 9010,11,12,13, 20
(127.10) 522 Extension spring, trip bar .................. 29
{121.2) 53.1 Speed transfer wheel . ........ ... ... ... ... 14,15, 16,17, 29
145.81 532 Transfer wheel holder ......... 14, 15, 16, 17, 29
145.82 53.3 Mounting arm, transfer wheel, W|th speed selec—

tor shaft ... ..ot i e e e 14,158,186, 17, 29
(107.31) 53.4 Knob, speed selector ...................... 1
(127.7) 535 Spring, transfer wheel holder . ............... 161729
(145.7) 53.6 Shaft, transfer wheel holder ... .. ........... 14,1516, 17
135.64 54.1 Operating lever, mounted .................. 28
(145.17} 54.2 Operating lever, only ... . oo L 36,7
(107.41) 543 Knob, operating lever ...................... 1
(127.15) 54.4 Spring, operating lever knob ................
{127.11) 54.5 Guide spring, operating lever . ...............
127.30 54.6 Spring, operating lever .................... 67
145,82 54.7 Rubber mounting {(G8) ...................... &
145.83 54.8 Operating lever arrester .................... 30
127.31 54.9 Spring for 548 ... ... ... . ... . . 30
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Order Mo,

(145.19)
(145.20)
(145.21)
145.84
145.85
127.32
145 86
(145.15)
145.87
145.88
127.33
(145.16)
127.34
145.89
127.35
(145.10)
(145.11)
(127.4)
(145.13)
(145.14)
145.90
(145.12)
(145.8)

(119.51)
119.2

(127.8)
(127.9)
145.91

(116.53)
(117.2)

(119.1)

(119.2)
(145.33)

(118.2)
145.92
(145.31)
(127.18)
(127.12)
(145.1)
(145.29)
(145.30)
127.36

Ref. No.

9.1
590.2
59.3
59.4
59.5
59.6
59.7
528
59.9
59.11
3912
59.13
59.14
59.15
59.16
59.17
59.18
59.19
59.21
922
59.23
59.24
59.25

61.2

61.3
61.4
61.5

621
62.2

5.1

65.2
653

65.1
&65.2
66.3
66.4
66.5
66.6
66.7
66.8
66.9

Description

Eccentric segment .

Shaft, eccentric segment (stud) .............
Movement limiter, eccentric segment ... .. .. ..
Pressure pad arm . ... ... .. oo
.. 4

. 4,18

Pressure pad, felt .
Spring for 59.4 .

Uppsr clutch lever, tcke up puI[ey d|sc, rlght -
Lower clutch lever, take-up pulley disc, right ..
Clutch lever, supply pulley disc, left . ...... ...
. 9,10, 11

Shaft for 58.7 . ..

Spring for 597 ... .o o
Shaftfor 59.8 ... ... .. ..
Spring for 59.8 .. ... ... o L
Shaftfor38.9 .. ... ...
Spring for 59.9 . ...
.. 515

. 515,29

Cam disc .
Cam disc arm ... ...

Extension spring, cam diISC Lo1 211 T
Roller for cam disc arm . ... ... ...... ...
Axis forcam discarmroller ... .. oo 0L
Bracket for cam dise arm shaft . ....... ... ...
.15

Shaft for 52,18 .

Transfer wheel Ht:ng arm W|th Imkage arm ..

Pulley disc (delivered with reller bearing and

61.5)

Supply pulley CllSC (delw@red WI'Eh roUer bearlng

and 61.5)

Helical compression spring, take up pullef dlSC
Helical compression spring, supply pulley disc . .
Cartridge, pulley disc {see 61.1 or 61.2) . .. ..

Motor pulley ..... ...

Rubber belt, motor pulley

Turntable with felt, right {(take-up) . ...........

Turntable with felt, left (supply) ...... ... ...
Housing for turntable bearing . .............

Flywheel (delivered with £6.2 and 66.3) . .... ...
.. 34,18
o430
o4

... 29

. 4,29

Capstan (see 66.1) . .
Bushing, flywheel b'=c1r|ng Cee
Spring for upper flywheel beanng
Spring for lower flywheel bearlng
Felt ring ... ..

Lotchforﬂywheel beqnng
Latch for flywheel bearing . .......... ... ...
Brake spring, flywheel ... ... oo

Shown in Fig.:

. 30

30
30
4,18

8,9 10,11, 29
8,9, 10,11, 29
12,13, 29

9.1C, 11,29

12,13
12,13, 29

16,17, 29
5 15

5 13

15

15, 16, 17, 29

8910, 11,14

12,13, 14

8 9,10, 11

12,13

89 10,11,12,13

. 3,14,16

16

3,89, 10, 11, 14, 16,
17

3,12, 13, 14, 16, 17

8, 14, 29

3,14, 16,17

4,29
30
16, 29
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Order MNo.

145.93
145.94
117.3

138.29
138.30
(145.34)

102.3
102.33
141.6
138.31
138.32
138.33

101.32
1417
(139.9)
1418
141.9

145.95
145.96
145.97
145,98
145.99
(138.12)
(138.13)
146.0
146.1
146.2
(145.41)
(127.13)
1463
146.4
127.37
146.5
(145.49)
{154.50)
127.38
146.9
146.10
146.6
146.7
127.39
146.8

34

Ref, Mo.

6%9.1
692
69.3

711
712
721

73.1
73.2
73.3
734
73.5
73.6

741
74.2
74.3
74.4
74,5

79.1
792
79.3
79.4
79.5
79.6
797
79.8
79.9
79.11
79.12
79.13
79.14
79.15
79.16
7917
79.18
79.19
79.21
79.22
79.23
79.24
79.25
7226
79.27
79.28

Description

Pulley disc for revolution counter {turntable) ..
Pulley disc for revolution counter {counter) . ..
Rubber belt, revelution counter . ........... ..

Lower mounting plate . ..

Upper mounting plate ... .. ...
Flange for turntoble housing (see 61 1)

Fronttrim cover . .. ... ..
Reartrimcover ... ..o o i i
Screw for tnim cover ... .. ... ... .. ..

Bracket for 73.1
Bracket for 73.1
Bracket for 732 . ..

Top metal plate cover ... ...
Screw for top cover (4 x 24 mm)

Rubber mounting for 74.2 . ... ... .. ... ...
Washer for mounting screws ... .. .. .. ... . ...

Screw for top cover (3 x 6 mm}

Tape guide ... ... ...
Tope guide .

Tope guide, c:d;ustable
fopegurde...‘............,...............

End-stop contact ........
Mounting bracket, left rear
Mounting bracket, right rear

Chassis leg, left rear ... ...........
Chassis leg, Teft front ............. ..
Speed selectorbracket . ... ... L
Cup for speed selector spring . .......... .. .
Spring, speed selector . ... ..., .. .........
. 1,30

Revolution counter
Tube shield

Spring, tube shield ... ... ... . ... ..
Hook, tube shield spring .................. ..

Cover plate |
Cover plate Il

Spring, cover plates ........... ... .. ...
Stereo emblem ... ... 0o L.

Tandberg emblam
Window, revolution counter
Window, indicatar

Spring for fuse holder ... ... ...
Rubber mounting tube (for prmted ecircuit boards)

Lock spring, turntables

(G RNV SV NN,
IS

Shown in Fig.:

28
28

... 3,814
.. 3,18

bl

N R ™
o

b
e

28
15, 16, 17,29
15
15
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0,047 »
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Fig. 32. Special Tools

MODES OF OPLERATION

SETTINGS

GPERATION

CATHODI FOMLLG
WEI OLTPLTT

SOLIND ON-
SOLUIND
SWITCH

PUSH  BUTTONS

CHANNEL

CHANNIL 2

REMARKS

[ curpr NORMAL | e A | DA
% o R P I
L ol e btk @ %
Ui rea ST l_| [ ‘
MONG RECORD, catlode f”ll""""-’r‘t ] NORAAL __M_ 10 the preamp and che pow coampy
mixel injues - - A are NOU separactt. howling
_ . [N T P % W I ol S O < | may ovenr, T prevent dis, wn
AHFe| '\_‘mllc “uljw_” af both ALTEST S — the playbuck volume contrel{s)
cathinde tolluwers ol for lowy for reconding and
A the recard gain coutiol{s) off
Same output of both for playhack
MONG PLAYBACK | colbode fullowers. sormal | Al | U eaZdea
: ,T-_l_mt o)t af Loch i o _ ) (.)pumring ](-_\-;_-r moNorl
MONO PREAMP catbode followers, AB-TESY EZM m Forward Drise position.
ey ol put NORMAL KZM
B-1esl. Sreren output, NORMAL AP AR
STERLCY RLCORDYE |- - _ If the preamp and the perserapy
. . are WOT sepatated,  howling
1 CIZITELA ay eeeur. To prevent this, turn
AB-lesl Stereo outpur ALTEST —— o memmeemeed Slie plag hack volume control(s)
———— off {or low) for recording and
A N % the recoed gein control(s} off
- - o fur playbacl,
Sterea aueput. NORMAL %222222

STERLEO PLAYBACK

STERECY PREAMP

Steren output.

AL TEST

[LLGLY

Tape stoppucd,

MONO PLAYDBACK-
MOMNG RECORD

Htest s one chizuael

7
COUNILON |t oy @ gﬂ EZ% swie channel, (For Che i oma
AL LN £ st A ster track on upper lrack. and
SOTUND I e : : Cla 2 e lower track ]

: B tesi. $on§ Vrazzzen | it deazzen *

L - .

Mano playback in the arher,

NORMAL

s

%/VJ/VA

the high level inpus

The cathode follower for the
master track s conneaed Lo

of the

* in Scund-on-Sound playback is mode with pushbuttons IV and V depressed.

Fig. 33. Preferred Push-Button Combinations
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Fiy. 34, Ployback Amplifier Board, Ne. 5006
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Fig. 36, Oscillator Board, No. 5113

Fig. 37. Indicator Board, No. 2363
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Fig. 4C. Recording Amplifier Response Curves.
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Fig. 41. Playback Amplifier Response Curves.
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