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General

Only Maxell UD XL or cquivalent tapces should be
used for recording. Make surc that the heads and
tape path are clean.

T'o check the heads, sitmply remove the two head
covers. They should be pulled straight oftf.

When electrical adjustments are to be made, the
cabinel must be removed.

NOTE! Do not lay the TD 20A down on the front,

Dismantling the cabinet

WARNING! Do not lay the tape deck face down
because the reel locks could be damaged.

Lay the tape deck on its back.

Remove the four cabinet screws as shown in the
igure and lift the tape deck up.

Press on the four rubber feet on the back and pull
the deck out of the cabinet.

To remove the head covers, pull them straight up.

Removing the black top cover

Remove the six screws as shown in thc adjacent
figure. Turn the fork on the right tape tension arm
and Lift the top cover.

Replacing the black top cover

When the top cover is replaced, the projections in
the plastic mouldings must fit into the holes in the
meter panel. Centre the top pancl around the reel

twmtables and sccure 1t with screws A in the figure.

Prcss the pancl down and screw in the four side
screws. Check that the tape tension arms do not
touch the top cover.

. =

DO NOT lay the TD 204 down on its front

Cabinet screws

Removing and replacing the black top cover




Removing the meter panel
— "T'urn all knobs to 0 position.

When the knobs arc pulled ofl the Master
Control knob must not be mixed up with the
other knobs because it 1s deeper nside.

— Unscrew the plastic nuts on the Qutput/Input
controls and pull off the plastic washer round
the Master Control knob.

The mcter panel is sealed to the chassis by lacquer
at two points. Break the seals carefully.

Replacing the meter panel

When the mcter panel is {astened, check that the
panel makes no mechanical noise in Wind and
Rewind. I[ necessary, seal the panel to the chassis
with some lacquer at the two points shown in the
figure.

Mechanical checks and adjustments

Checking the braking force

The tape deck should be in the Stop mode or the
Power switch should be off.

A 77 reel with a hole drilled in it 80 mm from the
hub hole is required together with a torque gauge.
Lay the reel on the left or right turntable.

Insert the leg of the torque gauge into the drilled
hole and try to turn the reel with the gauge. When
the gauge overcomes the bruking force, note the
force in gauges. The force should correspond to
that shown in the [igure. Check both brakes in
both dircctions.
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Checking the braking force




Adjusting the braking force

Adjusting the brales

Before adjusting the braking force, check that the
clearences A and B in the ligure are betwcen 0.5
and 1 mm. The clearances can be adjusted with
screws C and ) when the machine 1s in the Stop
mode or the Power is switched ofl.

If the braking [orce is nol correct it should be
adjusted as explained in the next paragraph.

Adjust the braking force on the left turntable by
bending the arm E in the figure to make it longer
or shorter, The tighter the spring and the greater
the braking forcc.

Adjust the braking force on the right turntable by
moving spring F to another notch as shown in the
figure.

Checking the pinch roller pressure

The panch roller adjustment

To check the pinch roller pressure simply place a
gauge on the pinch roller shaft when the machine is
in Play mode. Press away [rom the capstan and
when the pinch roller stops, the indication on the
gauge should be approximately 1.3 to 1.5 kg.

Adjust the pinch roller pressure by moving the
spring to another slot in the slotted arm, and by
moving the motor brackel, See page 10.

GO

The pinch roller

When the pinch roller 1s changed make sure that
the same number ol “turbax’ washers are on each
side ol the roller.

Then check that the tape runs in the middle of the
roller without [lickering on ncither side of the
IU.“.L"IIH




Tape tension arms

Right tape tension arm

— Check that the arm (without tape) lies right out
to the right-hand side. See figure.

— If not, check that springs B and C are in place,

Adjusting the height

NOTELE! Manufacturing Lolerances i 102" reels can
cause the tapc to touch the outer side ol a reel.
Rubber washcrs, which are supplied with the
TD 20A, should then be inserted between the reel
tumtable and the recl.

— Put on a full 77 reel.

— Adjust the height with screw A so that the tape
does not touch the sides of the recl.

Lell tape tenston arm

NOTE! The height must not be adjusted since it
affects the adjustment of the tape path.

Adjusting the tape tenison (servo brakes)
Set the tape deck in the Play mode (without tape).

— With the tape tension arm in the right-hand
position, the scrvo-brake belt should not touch
the reel turntablc.

— With the tension arm about 11 mm from the
right-hand position, the servo brake should begin
to work.

— The braking effect can be adjusted in the follo-
wIing manner:

— Bend arm D inwards or outwards.

|
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Right tape tension arin

Left tape tension arm



Changing the drive belt

— Remaove the split-pin, metal washer, and rubber
washer {rom the pinch roller arm.

- Unscrew the three screws holdting the tape path
plate.

-~ Make sure that the capstan does not lall into the
bearing and the plastic washer docs not [all off
when the tape path plate is lifted up. When the
tape path plate 15 assembled, the plastic washer
must be pushed night down on the capstan
against the bearing.

NOTE! Make sure that no grease gets onto the new
drive belt.

The tape path plate

Adjusting the thrust-bearing for the capstan
— Adjust screw A until the bearing touches the
capstan.

The thrust bearing

Changing the tape-counter belt
— Remove screw A on the counter bracket.

— Remove screw B on the sensor arm and pull the
arm forward.

— Use tweezers or a spring-hook to bring the new
counter belt in between the brake band and the
right-hand reel turntable,

— Assemble 1o sensor arm so that it does not touch
the recl turntable.

Assemble the counter with the new drive belt
into place and tighten screw A.

— Replace the black top panel and centre the
counter with the aid of screws A and C. The sensor arm and the counter screws



Changing the worm-gear motor

Dismantling

Take note of which slot is used to retamn spring A
in the slotted-arm B. Remove the spring.

Remove split-pin D, the metal washer, and the
rubber washcr.

Remove circlip B and the [ibre washer. Pull the
plastic sleeve ofl the spindle.

Free the transfer arm on the pinch roller.
Remove screw E [rom the thrust bracket.
Remove screws C.

Free the motor leads and il out the motor bracket,
taking care not to damage the microswitch.

When the old maotor is unscrewed from the bracket
pull the screen (with nylon band) ofl the motor
away {rom the leads.

Push the screen with the nylon band onto the new
motor. Make sure that the join in the nylon band is
pointing down {inside the holc in the chassis) when
the motor is screwed up tight,

Assembling

Belore the motor with bracket is fixed to the
chassis in the tape deck the following steps must be
taken:

Turn the worm-gear wheel so that the spindle for
the transler arm 1s Lowards the worm-gear motor.
Sce the figurc.

Press the motor spindle (worm-gear screw) into the
motor so that it docs not move (no slack). In this
position push the motor into the screw holes until
there 1s a small clearance between the worm-gear
screw and the worm-gear wheel, Too much clear-
ance causes more wear in transler. Tighten the
screws A Lixing the motor to the bracket.

— When the motor bracket is fitted 1o the tape
deck ensure that the guide lugs on the bracket
go into the guide holes in the chassis.

Ny lan band
-

Dismantling Lhe worm-gear molor
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Adjusting the worm-gear molor



— Movce the motor bracket so that the screw holcs
in the chassis arc aligned with the holes in the
motor bracket. Tighten up the screws B fixing the
bracket to the chasss, sce page 8.

When the clearance between the thrust bracket
and the worme-gear screw is 0.1 mm, tighten
screw C in the bracket. Use a teeler gauge or a
piece ol ordinary writing paper.

I'ix the transier arm.

— Fit the plastic sleeve {Ilat side up), [ibre washer,
and circlip onto the spindle.

— Fit the rubber washer, metal washer, and sphit-pin
for the transfer arm.

IMPORTANT!

- Swilch the 1ape deck to Play or Record. Check
that there is a clearance ol 1.5 to 2 mm between
the spindle on the worm-gear wheel and the
transier arm [or the pinch roller (the long hole
in the arm should be edge-to-edge with the
plastic sleeve). Sce the figure.

- To adjust the clearance, [irst loosen the worm-
gear bracket. Then move the bracket until the
clearance 1s correct, then tighten the screws in
the bracket. Check that the pressure ol the
pinch roller onto the capstan i1s between 1.3 and
1.5 kg, To adjust the pinch roller pressure, move
the worm-gear bracket (remember the clearance)
or move the spring to another slot in the slotted-
arm.

— If the worm-gear brackel is moved (oo lar over,
it can cause the tapce to touch the erase head and
record head when the tape deck 15 switched
from Stop to Wind/Rewind (minimum distance).
T'o correct this situation, adjust the arm which
presses against the pinch roller (sce figure). This
arm must not be bent too much because 1t can
cause the tape to touch in the endstop unit
when the deck is switched from Play/Record Lo
Wind/Rewind (maximum distancce).

Adjusting the transfer arm



Changing the capstan motor

— Use a pair of calipers or a gauge 10 measurc the
distance from the top of the motor pulley to the
chassis. Scc figure.

— Remove the circlips from the motor pulley and
pull the pulley off.

— T'ake out the {our screws that hold the capstan
motor.

— After the new motor has been fitted, replace the
motor pulley at the distance from the chassis
shown by the calipers when 1t was removed.

— Fix the circlip for the motor eullty so that the
openings in the clips are 907 displaced. Scc
[igure.

Changing the reel motor

Measure the height from the top of the reel
turntable Lo the chassis.

— Use a thin screwdriver and loosen the two set
screws on the reel turntable.

— Puall off the turntable.
— Remove the lour screws holding the reel motor.

— Alter the new motor has been [itted, replace the
turntable at the height given by the calipers or
gauge when it was removed. Check that the
turntablc is sitting corrcectly (pay particular
attention to the right-hand sidc).

NOTE! Manufacturing tolerances in 10%” reels can
cause the tape to touch the outer side of the reel.
To overcome this problem, it the rubber washers
(provided with cach 'TD 20A) between the turn-
table and the reel.

Motor pulley with circlips

Set serews for the turntabels



Changing and adjusting the microswitch

If the microswilches must be changed it is very
important that they are replaced correctly because
they control all operations in the deck.

When a new switch is fitted make sure that the
switch arm [its mto the backmosi holes. Sce
figure.

- First [1t the switch parallel with the bracket. DO
NOT tighten the screws!

b oy

~ Turn the worm-gear until one ol the high points
on the cam touches the microswitch.

— Adjust the switch so that it operates {clicks) in o @ O
the middle of the slopc up to the high point on
the cam,

— Check the switch setting by making sure that the , . :
switch arm has play up and down the slope on Microswilches X0 und X1
both sides of the click.

Adjusting the microswitch



Maintenance

Clean the spols indicated tn colour

Cleaning the tape path

I1 15 important that the tapc path is clean before
adjustments arc made. The tape tension arm must
also be cleaned. If the heads or guide posts have
been adjusted, the tape path must be de-magne-
tized.

I'he cleaning can be done with cottonwool or a
picce ol flannel wrapped around a small stick and
maoistencd with pure alcohol, Freon or methylated
spirit {Fire risk!).

Aerosol sprays intended {or vidco tape recorders
may be used, but it is not suflicient just to spray
the parts, cotton-bud sticks must also be used.

Obstinate deposits on guide posts should be first
well softencd and then removed with the aid of a
toothpick.

The pinch roller A should be cleanced if the tape
runs uncvenly or il there are visible deposits on the
roller. Make sure that the pinch roller is dry alter
cleaning,

—

‘
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Degaussing

A marked increase in background noise lrom the

tape may indicate that the heads or other parts in
the tape path should have the residual magnetism
removed (degaussing).

If required, degaussing should be carried out as
follows: Switch off the tape deck. Remove the two
head covers and move the degausser slowly past
each one of the metal parts normally in contact
with the tape. Take great care not to let the
degausser touch the heads or metal parts in the
tape path, Do not switch olf the degausser until it
is at least 3 [t from the tape deck. Alternatively,
[ollow the degausser maker’s instructions.

Lubrication

The pinch roller and the flywheel have sclf-lubri-
cating bearings and must not be lubricated.

Capstan motor

The beanngs on the capstan motor should be
lubricated after every 2000 hours of operation.
Apply only one drop ol Mobil DTE OIL light in
cach bearing. The o1l can be obtained from our
service department.

The reel motors

The motors need no lubrication and must not be
lubricated.



Tape path adjustments and head alignment
Adjusting the tape path

The heads and the tape guide posts arc mounted on
a 5 mm aluminium plate, This provides a stable
Llape path. The bearings {or the llywheel is securcly
fixed to the tape path plate without any adjust-
ment 1o the capstan, 1 the tape path plate has to
be loosened, it can be replaced without adjustment
to the tape path. Under normal usc the tape path
does not require adjustment.

‘The tape path must be thoroughly clecaned before
adjustments arc carried out. Usc tape without any
defects. Il the heads have grooves caused by wear,
adjustment of the heads should be avoided.

Alter replacement ol a single part in the tape path,
it may often be necessary to adjust the new part
only. If, however, more parts have to be adjusted, a
complete check and adjustment of the entire tape
path must be perlormed. Adjustments must be
carricd out in the same sequence as explained in
this scction.

When the tape deck is in the Stop mode or the
mains 1s switched oft, do not press the pinch roller
against the heads.

Scal all screws in the tape path after adjustments
have been made.

Use tape without any defects.

Adjusting the parallelism

Ol all the head adjustments, the parallelism adjust-
ment has any effect on the tape guidance system,
Check, and 1f necessary, adjust the parallelism [or
the playback head, the record head, the erase head,
and the tluiter roller. The parallelism alignment is
refcyred Lo the capstan. A special Lool is available.

Adjusting the parallelism wiih the head tool
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Left tape tension arm

When the parallelism is being checked, the lelt tape
tension arm should be adjusted.

The lelt Lupe tension arm must be parallel with the
fixed tape guide posts, as far as possible, See the
figure.

Adjust the height so that the tape (in Play mode)
lies up against the top flange of the left fixed Lape
guide post. The tape should just touch the tlange
without curling. Il necessary, adjust the height by
mcans of screw A. See [igure.

Tape guide posts

When the tape deck is in the Stop mode or the
mains 1s switched off, do not press the pinch roller
arm agamst the heads.

Thrcad a tape through the tape path, Set the 1ape
deck in the Play mode. Press the pinch roller arm
as shown in the {igurc so that the tape is lilted
away from the heads. Allow the pinch roller arm to
go slowly back to the Play position and check the
neight ol the adjustable tape guide posts B, When
the tape is laid into the tape guide posts, it should
touch the top [lange of the posts, but it should not
be curled in any way.

Press the pinch roller arm several times and check
the height of the guide posts, and if necessary
adjust them. When the tape guide posts have been
adjusted, check the height of the lelt tape tension
arm.

Height adjusting of left tape tension arm

Cheching the tape guide posts in Play mode

Adjusteble tape guide posts



Pinch roller

The two adjustments possible on the pinch roller
are parallchsm and azimuth,

Parallelism adjustment

Insert a piece of paper into the photo-electric end
stop,

Put the tape deck into the Plauy mode and press the
pinch roller arm m the same way as when the
height of the tape guige posts was checked. When
the pinch roller touches the capstan it shall be
parallcl. I nccessary, adjust screw A. See the
[gure.

Azmmuth adjustment

This adjustment 15 performed when the tape deck
is loaded with tape and the tape deck is in Play
mode. Brake the supply reel lightly (by hand) and
check that the tape does not move up or down
on the capstan or in the tape guidcs.

[f nceessary, adjust with screw B. Seal the screw
with laquer.

Checking and re-adjusting the flutter roller

Atter each attempt to adjust the [lutter roller, stop
the tape with the Stop button. Then re-start the
tape with the Play button.

Parallelism adjustment

Use the head tool to check the parallelism and if
necessary adjust screw A with the Allen key.

Il a special tool for checking the parallelism is not
available, inscrt a tape in the tape path. Set the
tapc deck to Play modc. Adjust screw A until the
tape doces not bulge on cither side of the roller.

Azimuth adjustment

Insert a tape and set the tape speed control to 774
ips. Adjust screw B with a screwdriver to obtain a
very slight tilt of the roller (1° to 2°) towards the
left, Set the tape deck to Play mode and adjust
as lollows:

Adjust the roller to the left by means of screw B
until 1t can be clearly scen that the tape touches
the upper [lange on the tape guide nearcest the
roller. Then move the roller slightly towards the

The pinch roller adjusiments

The flutter roller adjustment (seen from the rear)

right, until the tape barely touches the upper
lange of the same tape guide. When properly
adjusted, the tape will now move away [rom the
lower flange and barely touch the upper [lange.

To make checking easier, place an clectric lamp
above and behind the tape path and look from the
front against the lower ITange on the tape guide.



Head alignment with Tandberg test tapes, four track

Playback head

Upper edge of tape
coincides with upper

owt b ] edge of upper pole piece

.......

Record head

Approx, 0.1 mm of upper
pole piece visible above tape

VL by
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Four track playback head

Connect an a.c. voltmeter 1o each of the LINL
OUT sockets and set the Monitor switch to Tape.

Height adjustments

Play back test tape No. L. This is a full track
pre-recorded tape with 1000 Hz recorded at 7% ips
and with the arca corresponding to track 3 reduced
by approximatcly 35 dB. Adjust the height of the
playback hecad by means of screw S, sce figure on
page 19 until minimum output is obtained from
track 3, chanmel R while maintaining the head-front
parallel to the tape.

Azimuth adjustments

Play back Tandberg test tape No. 2 at 7% ips (or a
standard azimuth tape). Adjust the azimuth
position of the playback head by mceans ol screw B,
sce figure on page 19, until maximum output on
the voltmeters 1s obtained on both channcls, or
adjust for the best compromise,

Height adjustment by visual inspection

Insert a new Lape and set the deck to Play modec.
Check visually that the tape appears to run parallel
with the upper track on the record head, within
approximately 0.1 mm (0.04"") see figure on page
19. If necessary adjust the height with screws C,
see figure on page 19, while maintaining the head-
front parallel with the tape.

Four track record head

Height adjustment by track mcasurement

Record in stereo a 1000 Hz signal well above the
normal level, first in one dircction, then in the
opposite dircction. Cut off a length of tape and dip
into a solution ol lincgrained iron-oxide powder
and alcohol (Magna See). The tracks will then be
visible as lour dark stripces.

The figure on page 19 shows the correct pattern on
the tape and the patterns obtained when the
head 1s cither too high or too low. If necessary,
adjust the height of the head and repeat the measu-
rement until the patterns are correct, while main-
taming the head-front parallel to the tape.

Azimuth adjustment

oad the tape recorder with a new tape and record
at 3% ips a 18 kHz signal 30 dB below normal
recording level in sterco. Sct the Monitor switch to
Tape. Adjust both Input Level controls for appro-
ximatcly 150 mV reading on a.c. volimeters
connected to the LINE OUT. Adjust the screw D
for maximum output from both channels, or the
best compromisc.




Erase head

[ A/ Approx. 0.25 mm of upper
: ferrite core visible above tape

il

Four track erase head

Height adjustment

By visual inspection, check that approximately
0.25 mm (0.01”} of the upper hall of the erase
head is visible above the tape, sce figure.

Insert Tandberg test tape No. 9 and record on
channel R a 400 Iz signal well above normal
recording level. Dip the tape in a solution of
finc-grained iron-oxide powdcr and alcohol (Magna
Sec). Check that the recorded track is positioned in
Lthe centre of the erased track, sce correct pattern
on page 19. If necessary adjust the height with
screws I, see ligurc on page 19, while maintaining
the head-front parallel with the tape.

Head alignment without Tandberg test tapes, four
track

Playback head

Upper edge of tape

| " _11 _ coincides with upper edge

s | ! of upper pole piece

S
At [

]

Four track playback head

Height adjustment

Adjust the height ol the playback head by mcans
of the screws A, figure on page 19. The upper edge
of the tape shall run flush with the upper part of
the head lamination for channel L. Sce figure.

Azimuth adjustment

Set the Monitor switch to Tape. Play back a
standard azimuth alignment tape with an a.c.
voltmeter connected to LINE OUT. Adjust the
position of the playback head by the azimuth
adjustment screw B, until a maximum reading is
obtained on the voltmeters,

Record head

Approx, 0,1 mm of upper
pole piece visible above tape

- =y
-
vy r
wt
—

Four track record head

Height adjustment by visual inspection

Insert a new tape and set the tape deck to Play
mode. Check visually that the tape appears to run
parallel wath the upper track on the record head,
within approximately 0.1 mm (0.04”), sce figure. If
necessary adjust the height with screws C, sce
figure on page 19, while maintaining the head-front
parallel with the tape,

Azimuth adjustment

Load the tape deck with a ncw tape and record at
3% ips a 18 klIlz signal 30 dB below normal re-
cording level in stereo. Set the Monitor switch to
Tape. Adjust both Input Level controls for approxi-
mately 150 mV reading on a.c. voltmeters con-
nected to the LINE OUT. Adjust the screw D, see
[igurc on pagc 19, for maximum output from both
channels, or the best compromise.

Erase head

(}/ Approx. 0.25 mm of
_ upper ferrite core visible

E abave tape
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Four track erase head

Height adjustment

Adjust the height of the erase head by means ol
the screw E, sce figure on page 19.

Approximately 0.25 mm (0.017°} of the ferrite core
for the upper track of the erase head should be
visible above the tape, see figure.



Head alignment, two track

Playback head

r ‘, Upper and lower adges
i of tape coincide with
E vl had l upper and lower pole

- pieces

Erase head

Ferrite cores visible
" ]_ above and below tape

Two track playback head

Height adjustment

Adjust the height of the playback head by means
of the screws A, see tigure on page 19. The tape
shall run parallel with the upper and lower edges ol
the laminations of the playback head, see igure.
If necessary, rc-adjust while maintaining the
head-front parallcl with the tape and check the
azimuth position,

Record head

Height adjustment

Adjust the height of the record head by means of
the screws C, see figure on page 19.

Record on channel I. a 1000 Hz signal at 7% ips
well above normal recording level, first in one
dircction, then in the opposite direction. Cut off a
length of the recorded tape and dip it into a solu-
tion ol [ine-grained iron-oxide powder and alcohol
(Magna See). Check that the tracks are distributed
symmetrically across the tape. See correct parallel-
ism on page 19. I necessary, re-adjust while main-
taining the head-front parallel with the tape and
check the azimuth position.

Two track erase head

Height adjustment

Adjust the height ol the erase head by means of
the screw E, see figure on page 19. Adjust until
equal parts of the ferrite cores are visible above and
below the tape, see figure. If necessary, re-adjust
while maintaining the head-front parallel with the
tape and check the height.




Record and playback curves, NAB

NOTE! 2 track, 7'%2”/15” speed version only. Change and remove the components on the Playb.

amp. beard, as shown in the figure.

This modification is necessary Lo change from IEC
to NAB record and playback equalization.

Remove Lthe wooden cabinet. Remove CRH0Z2 and CR602.

Where to make the hole

Replace CR501 and CR601 with a resistor approx.
50 - 60 ohms.

" " —ie P4 N _ [.[[t -

Make a hole in the right side panel, approximately b - MR = N\
4 mm (3/16”), and fasten the board. Part of the eqm!, Play. amp. board,

The letters P O S R are printed on the component

seen from the solder side

side of the audio board from approx. serial No.

TEL 295 - 03{}00

Modification shown on the left channcl 1n
the circit diagram:

o ,h.ﬂ REC. EQ

P‘s

LAY

Part of the Audio board, | REC. EQ. AMP.
seen from the component side

Solder the four wires
from the connectors
SR PO to ther
respective termmals
SRPOonthe
Audio board.

ART OF BOARD NO.63607

T e *T EQUAL PLAYB. AMP 7

Ll
[ 54T a

ase i -
Besain ARY o
‘ -
L]
1

I=m

FEC A

A T G T --F-

NAB Equal Rec. board, . = B - _———aaa
seen from the component side EQUAL. PLAYB. AMP.



Location of the head alignment screws

- — T

The head adjustment screws

TOO HIGH TOO LOW CORRECT

T TR AR R WSRO BEEEH TR TTT
1 RO B S0 000 S M MO
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Track measurement, four track record head

TOO HIGH CORRECT

T

5

Track measurement, four lrack erase head

TOO HIGH TOO LOwW CORRECT

Track measurement, iwo track record head



Checking the record and playback curves, |IEC

Record curves

The program-meters on the tape deck will give a

good indication of how the correction is. As the

record correction curves arc adjusted to match the
corresponding head half, a dificrent reading on the
mcters within the hmits of curve X is normal.

Connect a 100 ohms resistor in series with the
record head and ground, as shown in the figure.
Connect an audio gencrator to one of the LINE
INPUT sockets and an a.c. millivoltmeter across
the 100 ohms resistor.

Set the tape deck in the Stop mode and the Rec.
Select switches Lo On.

Set the record level to — 30 dB on the meters
30 dB below normal recording level. This 30 dB
attenuation should be obtained as follows:

10 dB with the Input Lcvel controls on the tape
deck and 20 dB with the output control en the
audio gencerator.,

Tune the audio generator (o 1 kIlz and use this for
the reference level on the a.c. millivoltmeter (0 dB).
Sweep the audio generator over the frequency
range and check that the readings on the a.c. milli-
voltmeter correspond to the curves shown in the
figures.,

dBe 1T
32
30 : i ,
2wl | . | 1 1K |
26 i 11
24
22 | , |
20 ) : _ i . L

Y
L

4 .'.,.l

ik "TT"[_‘ & l 'il i

| 100 :mu 500 1k |21.: 5k | 10k 20k 50k
K141 H133 R137 H139
C1‘21

X R139 and R239 to maximum

LINE
AMP,

©

-

EQUAL

Cheching the record curve
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L w0 zo0] w00 11:1 2K
R141 —p R133 - 8137 ——Pplg——R135
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10k 20k

S0k

L101

X HR135and R235 to maximum

€120

XX Typical record curve

Record correction curve 3% ips

XX Typical record curve

Record correction curve 7%z ips



Playback curve |EC

Connect a 10 Kohms resistor in series with the
playback bcad and a 10 ohms resistor to ground,
see [igure.

Sct the tape deck in Stop mode, the Monitor
switch to Tape and the Edit/Cue switch to On.

Connect the audio generator to the matching
network as shown in the figure. Connect an a.c.
millivoltmeter to the LINE OUT socket. Tune the
audio generator to 1 kllz and adjust the signal level
to 75 mV measurcd in the LINE OUT socket. Then
check that shape of the playback curve corresponds
to the curve shown m the higures.

~36] . i i | A LI

— 48

-- B0

1 ala
20Hz 80 100 200 500 k2K Sk 10k 20k jﬁ
R618 ——| RE01

C509 R511,515, 512,517
Cs08

Playback correction curve 3% ips

Playback

Checking the playbuck curve

E‘E 5 . e - LI 3

SRt ' T T ' :
e L J : i " " ||
5k 1 20k S0k
Tenes
R511, R515, R512, R516
C506

20Hz 50 1100 200 s500 kR 2k

R518 !
C509

Playback correction curve 7% 1ps



Fault in the total response curve, one channel

Play back test
tape No. 3 10 check

the playback correction curve,

Is the playback correction
curve correct?

Set the
deck to
record, Connect
an audio-generator 1o
the LINE inputs. Set the

record correction curve adjustment
to maximum. Apply the frequencies shown on
page 20, Check that both meters on the deck

correspond 10 the X-record
curve on page 20.
Lo the meters
follow the
X-curve?

Fault in the record head

Change over the
wiring an the tape halves
of the playback head. Play back
lest tape No. 3 again. Is the
fault on the same channel?

Fault in the playback correction circuit.

Fault in the record correction circuit,

Fault in the playback head.




38 kHz filter in record amplifiers

Unwanted modulations (whistles} can be set up
when an FM stereo program is being recorded.
These arc caused by poor [iftering of the FM pilot
tone in the receiver (38 kHz).

Solder in two 1.5 uF capacitors (C145/C245) in
the record amplifiers. Coupled with LL103/1.205
the capacitors form a 38 kHz filter. The 38 kHz
signal is now reduced by about 35 dB when FM
stereo signals arc received.
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Hz 100 200 500 Tk 2k Sk 10k 20k 50k 100k

38 kHz trap curve

EQT/BOT sensor {end of tape/beginning of tape)

The sensor 1s located in the tape path. The circuit
gives a logic high (1) or logic low (0) dependent on
whcther there is tape in the tape path.

- Tape in the tape path, the circuit goes high (1).
— No tape in the path, the circuit goes low (0).

The adjustment of EOT/BOT sensor should be
performed without tape. Measure with a d.c.

voltmeter on pin 3, contact 412 on the logic board.
Adjust R422 {on the logic board) to 1.2 V reading
on the voltmeter.

22

BUFFER

38 kHz trap in the record amplifier

To remote control socket

To logic
circuit

EOQT/BOT (end of tape/beginning of tupe) sensor
which is a part of the Logic circuil



Power On/O1f circuit
The circwit provides:
— Time delayed muting -- current/voltage 1o the

audio section to cut out unwanted signals in the
audio output when the mains is switched on/off.

— Regardless of the position to the worm-gear
when the current is switched olf or interrupted,
or when the mains voltage drops by more than
25%, the circuit will generate signals {or turning
the worm-gear motor to (or nearly to) the Stop
position and the C423 (3300u) retain cnough
cnergy 1o turn the motor.

Power OnfOff circuit which is a part of
the Logic circuil

TMI sensor (tape motion indicator}

The sensor 15 located under the right turntable

which is fitted with a ring of teeth. The circuit SENSOR To logic
PR

circuit

determines the timing of the braking phase.

r----1

The circuit gencrates a logic high (1) or logic low
(0) dependent on whether the tape stands still or
mMmoves:

— T'ape stands sull gives 1. TM1I sensor (tape motion indicator) which is a
part of the Logic circuit
— Tape moves gives 0.



Control circuit for reel motors

This circuit controls the a.c. or d.c. voltage to the
required motor.

‘The motors arc driven by a.c., and d.c. is used for
the brakes.

The circuit is controlled by logic signals Irom U3 (a
PROM which is a control and memory unit).

A TRIAC is a semiconductor device which in this
application controls d.c. or a.c. in OFF/ON modes.
The TRIAC is open for a.c. when the gate is forced
low relative to the referance voltage of 5 V in the
TRIAC-circuit.

The circuit gives the following combinations of
voltages to the reel motors:

Q410:
Q411:
Q412:
Q413:
Q414:
Q415:

100V a.c. TRIAC

60V a.c. TRIAC
d.c. rewind motor TRIAC
a.c. rewind motor TRIAC
d.c. wind motor TRIAC
a.c. wind motor TRIAC

Transistors used in the TRIAC-circuit

From Shinano Kenshi |1B 963 Pabst RO, 2080
Function PROM (U3) {Grey motors) (Black motors)
o RW-motor W-motor RW-motor W-motor
22| 221 Z3| Z4 J415—-6 J4156-7 J415—-6 J415-7
Stop/Free * 11 approx. 9V d.c, |approx. 9Vdc. |approx. 5Vd.c. |approx. 5 V d.c.
Play/Record 1 0 11 |0 approx. 89Vdc. 60 V a.c. |approx. 5V d.c. 60 V a.c.
Wind 0 |1 |110 approx. 9V d.c. 100 V a.c. | approx. 5V d.c. japprox. 105 V a.c.
Rewind 0 |1 |0 |1 100 V a.c. lapprox. 9V d.c. |approx. 105 V a.c. [approx. 5V d.c.
Wind and Rewind I
Lsimultanenuslv 0 |1 |O 0 l 100 V a.c. 100 V a.c. 100 V a.c. 100 V a.c.
* Don't care,
To PROM X7
o | é . _ FromPROM
- l Oy .{Il-lr:@_ E
1 it 3T £2
1~ 1 £33
] r@ "1 —24
| ‘ CCRER | 1545 TeE T
- Tpia l- g " e
?F:I-II!:'IAIf;"‘ = I ;':l:l :
| L il
RW motor W motor
J415-6 JA415-7
M ™M




Worm-gear motor

‘The worm-gear motor drives the worm-gear wheel
which has three [unctions:

1. Holds the transfer arm for the pinch roller
ready. The transfer arm also connects and
disconnectes the mechanical servo brakes.

2. Timing sequence which determines when the
brakes are operated.

3. Timing sequence for microswitches X0 and X1
which give status to the PROM about the tape
deck’s functions.

The worm-gear wheel has three stop positions. The
stop positions are choosen to work with the
switching points on microswitches X0 and X1 so
that the output level from the switches changes
from 0 to 1 or vice versa.

———— — T S s e S S RS R e S " ——

There are three stable stop positions:
— Stop: Outputs [rom X0 and X1 are low.

— Free/Wind and Rewind: X0 is high and X1 is
low.

- Record/Play: X0 is low and X1 is high.

The mechanical settings of the switching points on
X0 and X1 are critical, scc mechanical adjustments
on page 11.

The worm-gear motor is controlled by the following
signal levels from U3 (PROM):

. S e il a— — W W S e G w——— S

From PROM
Z0| Z1 |Motor
O | 0 [No rotation
0 | 1 |Rotatesin one direction
1 I 0 | Rotates in the opposite direction

Ralid
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Conlrol circuit for the worm-gear motor



Logic Circuits

Input commands :12[: X1
Fanc. Hon switches
switches

Rernote control

Asynchronous PROM
T.T.L. logic > 256 x B bits
Function
. >‘ : motor
Status commands e
EQCT/BOT sensor
TMI sensor ]
Rec. Select switches
Reel 0/0

Audio cireuit Speed High/Low

LED indicators switches

Muting

\L’ Rewind

motor
Capstan

Block dwagram — logic circuits moter
U1 and U2 Circuits
Ul is an encoder and U2 is a decoder. The bit patterns at A0, Al, and A2 are applied 1o

inputs A, B, and C on the decoder U2, U2 is acti-
The inputs to Ul are command lines which are vated and sends the output for the required [unction
controlled by the [unction buttons. ‘T'he letter C low (0}. The letter O alter a name on a function
(command} is written afier the function name on line means that it is an output.

the mputs to signify that it is 4 command line,

When the function lines have a bar over the top c.g. OUTPUT U1
XC the function is activated at a low lcvel {0). Command | A2l A1| AO
Free 0D J]O [0
: : ; W/Rw 0|01
Ul sets up a particular bit pattern at the outputs Wind ol1lo
AQ, Al, and A2 for a particular required function. ;‘Iﬂwi"ﬂ ? a :_1
ay
HRecord 110 11
1 1 ]o
Stop | 1 1 1
Function Priority AD " Function
cummand\ encoder Decoder ‘/ﬂutput

xXC
Function X l

T\

The “memory™ function



The a-synchronous logic circuit

This circuit consists ol components Ul to Ul4,
apart from U3 which is a PROM.

The purposc of the circuit is to generate logic
signals according to a particular bit pattern for U3
(PROM), the audio circuits, and the LED function
mdicators.

‘T'he circuit operates at either a high level or a low
level:

Low level (0) is between 0 and 0.8 V,
High level (1) is between 3.5 and 5 v.

This is carried out with the aid ol:
Function buttons Record, Rewind, Stop, Wind,
and Play,

— Rec. Select selector Left and Right.

— The FOT/BOT sensor {end of tape/beginning of
tape).

— T'he TMI sensor {tapce motion indicator).

The PROM control unit ;’4 S &4 }J{

The command sighals from the a-synchronous logic
circuit to the PROM are generated according to
the lunction which is required, as shown in thc
table.

The circuit gives:
- Control signal 1o BIAS/ERASE OSC:
24 V d.c. (assumes BOT) in Record
0 V for all other functions.

— Gontrol signal for programmed switching:
0 for Play
1 for all other functions.

— Control signal for muting of REC.AMP:
0 for Record and Stop
1 for Play, Wind, Rewind, and Free.

— Control signal for the LED (light cmitting diodc)
which indicates the functions.

— Command signals to the inputs X2, X3, and X4
on the PROM, see table:

The control unit is a PROM (Programmaublc Read
Only Memory) which is 2 memory device that can
be programmed. U3 (the PROM) has a capacity for
256 x 8 bits, which means that it has a total ol 8
inputs (2® = 256 combination possibilities of input
signals) and 8 outputs.

In addition to its role in the digital servo system,
U3 also serves other purposes, see figure.

INPUT U3
| Command X4| X3} X3
Free 0 {0 [0 ]
Wind/Rewind 0 jo |1
Wind U 1 0
Rewind 0 1 1
Play/Record 1 |0 | O
Stop from Wind 1 0 i
Stop from Rewind 1 1 0
Stop (EQT) N 1T 11 11
Inputs Outputs
A - X1: Status from —+ BV Z0 - 21: Controls the
microswitches X0 20 turning directi
and X1 on the o zo]> stcp n? gg‘?;tlnn.-‘
WOrm-gear mouor, 2 X1 Zij= motor,
il g MOV
X2, X3, X4: Command signals I:I‘I S P 22, Z3, Z4; Control signals
from the a-sync %3 23 ' for TRIAC circuir,
rﬂgiﬂ Cir':Uﬂ > ¥4 74 i !
24 A MOV, Motor voltage:
X5: Direct fecdback I B e ‘ 0: 100 v
from output Z6. X6 26 Ra31 1: 80V
- X7 27 y
XB: Status from 5. s O e £ BWMOT: Rewind motor:
Speed low/high -t‘—l &I“ 0: ac. valts 10
selector: i Rewind motor.
0: Low specd 1:d.c. volts 1o
1: High speed Rewind motor,
Ri: Status from Reel X6 Feedback to X5 WMOT: Wind mortor:
©/0 selector: INPUL. 0: a.c. voits to
0:5 — 7" reels PRARLT — Wind motor.
1: 10%" reels X7: Control signal to 1:d.c. volts t¢
muting/na Wind motor.

muting of output
on playhack
amglifier via
Edit/Cue selector,

Inputs and Quiputs on U3

Control signal to
Free LED indica-
tor {active low).



Electrical adjustments

Make the adjustments in the order in which they
arc listed here. Many of the adjustments require
that prcvious adjustments have already been
correctly made,

Clean and degauss the tape path belore and alter
adjustments. It 1s assumed that the tape path has
already heen correctly adjusted as described on
page 13.

Maxell U XL or equivalent tapes should be used
{or recording.

Necessary equipment

— d.c. voltmelter

— 2 bhigh impedance voltmcters {do NOT usc
universal meters).
Frequency counter.
Audio generator.
— Distortion metcr.
— Wow meter (requircd for wow test only).
— Fest tapes:
No. 2 — Azimuth adjustment playback head
15,000 Ilz, 7% ips.
No. 3 — Playback curve, DIN 1911, 7%z ips.
No. 4 Playbuack level adjustment, 400 [z,
1% 1ps.
No. 11 — Speed check, 1000 Hz, 7% ips.

Bias Adjustment {front panel)

Belore adjustment, make sure that the Bias Adjust-
mcent potentiometers on the front panel are in the
mid-position.

Checking the oscillator frequency

Connect a frequency counter inductively to the
erase head. Conncection 1s made with a coil or a few
turns ol ordimary wire,

Adjust the frequency to 123.5 kllz in sterco
recording with C313 on the logic board. Then
check in mono, left and righy, that the Irequency
are within £ 2 kllIz. If outside the tolerance, adjust
C303, DUMMY LOAD AD]J. on the audio board.
Then check the frequency in sterco and mono lcft
and right.

Checking the Bias Adjustment {front panel)

Connect an audio-generator to LINF 1. Start sterco
reccording at 742 ips speed of a 22 kHz signal 30 dB
below normal recording level (0 dB). Sct the
Monitor switch to Tape. Check that the outout
[evel measured with a.c. voltmeters on the LINE
OUT are within approximately + 3 dB to - 5 dB
when turning the Bias Adjustment potentiometers.

After checking the Bias Adjustment, make surc
that the potentiometers are sct in the mid-position
for usc with Maxell UD XL or cquivalent tapes.

Adjustment of EOT/BOT sensor

To be perlormed without tape. Measure with a d.c.
voltmeter on pin 3, contact 412 on the logic
board,

Adjust R422 (on the logic board) to 1.2 V reading
on thc voltmeler.




Test|Adjustment Test tape|Set the | Measuring Eﬂrﬁ:t i Tast Adjustment !’s‘lnamring Set the Monitor
No. {or check No. deck to |instrument |Measure at | Adjust reading Speed | Comments Mo. | or check instrument | Measure at | deck to switch to | Procedure
1.1 |Azimuth. 5 Playback| a.c. LINE QUT | Azimuth Maximum 7% ips. | Maximum output or best compromise. 21 |Bias a.c. LINE OUT| Record. Tape Connect an audio-generator to LINE 1. Set the generator to 6.3 kHz 30 dB below
playback head voltmeters screw, output, see pre-adjustment | voltmeters Speed: normal recording level (0 dB). Adjust R1561 and R251 to maximum output level.
nlayback COMMents 3% ips. Then turn R151 and R251 counter clockwise 1o — 2 dB from maximum reading.
head .
| 22 | Azimuth a.c. LINE OUT| Record. Tape Connect an audio-generator to LINE 1, Start stereo recording at 3% ips. speed of a
1.2 |Playback 3 Playback| a.c. LINE OUT | Playback + 2 dB 7% ips. | Playback curve. DIN 19H. The tape contains record head voltmeters Spegd: 1000 Hz signal 30 dB below normal recording level (0 dB). Use the voltmeter readings as
curve voltmeters £.Q. adj, at 18 kHz the following frequencies: 1000 Hz (reference) 3% ips. reference Iew_ei'. Then reFurd a 18,000 Hz signal and turn the azimuth screw on the record
DIN 19H R501/R601 18 kHz, 15 kHz, 10 kHz, 4 kHz, 125 Hz, 40 Hz head to maximum reading or best compromise on the voltmeters.
1000 Hz (ref.). Adjust R501/R601 to + 2 dB
a1 18 kHz. 23 | Record/ a.c. LINE OUT | Record. Tape Connect an audio-generator to LINE 1. Start recording in the 3% ips. speed of a 1000 Hz
playback valtmeters Spegd: signal 30 dB below normal recording level (0 dB). Use the voltmeters readings as reference
1.3 [Playback 4 Playback| a.c. LINE OUT | Playback 1.0 volt 7% ips. curves. 3% ips. level {0 dB). Then turn the generator 1o 12.6 kHz and adjust R151 and B251 to + 1 dB
level voltmeters level EPH'FdT from the reference level. Turn the generator to 18 kHz and adjust R139 and R239 to
R169/R269 3% ips. — 1 dB below the reference level. Then check that the output level do not deviate more
than + 3 dB from 20 Hz to 18,000 Hz,
1.4 |Speed 11" Playback| Frequency |LINE QUT + 0.5% Test tape No, 11" is recorded at
counter 995— 1005 Hz 1000 Hz in 7% ips. 24 |Record/ a.c. LINE OUT| Record. Tape Use the same recording level as in test 2.3, Use the voltmeters readings as reference level
I I in 7% ips. playback voltmeters Speed. (1000 Hz). Turn the generator to 25 kHz and adjust R135 and R235 to — 1 dB below the
1 | curves. 7% ips. reference level. Then check that the output level do not deviate more than + 3 dB from
* Test tape No. 11 is supplied on a small reel. This test tape should be spliced into a tape on a larger reel. 7% ips. 20 Hz 10 25,000 Haz.

25 |Source/ a.c. LINE OUT | Record. Source/ Connect an audio-generator 1000 Hz to LINE 1. Adjust in Source with the Input Levels

Tape voltmeters EpeFd: Tape to 0.6 V on the voltmeters on the LINE OUT, Set the deck to stereo recording and set the
1% ips. Maonitor switch to Tape. Then adjust R142 and R242 so that the level reading is 1 dB
higher on the voltmeters.

26 |Program a.c. LINE OUT Spegd: Source Audio-generator 1000 Hz to LINE 1. Set the Monitor switch to Source. Adjust with the
meter voltmeters 7% ips. Input Levels to 1.5 V reading on the voltmeters. Then adjust the program meters 1o 0 dB
adjustment with R158 and R258 (Output Left and Right on maximum),

27 |Distortion Distortion |LINE QUT | Record. Tape Connect an audio-generator, 1000 Hz, (or distortion meter generator) to LINE 1. Record

meter Speed: to 0 dB indication on the program meters and read the distortion on the LINE QUT.
7% ips. Distortion maximum 2%.
28 |Wow and Wow and |LINE OUT | Record. Tape Connect the wow and flutter meter to LINE 1. Read on the LINE OUT in highest and
flutter flutter lowest speed:

meter Wow and flutter maximum: 3%ips. 7% ips. 15ips.

Weighted RMS 0.10% 0.05% 0.03%

Peak value DIN 45500 P.4. 0.14%  0.08% 0.06%
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Location of adjustnent points on the audio board, solder side




Control circuit for worm-gear matar, This

FUNCTION TABLE

| T U3 gircuit provides the operating voltage for the
INPUTS OUTPUTS ?m‘-'%% fﬂ TTAD oAl warm-gear motor. The circuit receives
E'] DO D1 D2 D3 D4 D5 D6 D7JAZ A1 AD|GS EO | FREE p0 0 0] T w-kw command signals fr‘am L_JS (PROM) which
IS i, - e
elj1T 1+ 11 1 1 1 1t 1 111 0 SN74148, _T;n%-:mg n::[;; ! T PLAY/REC | I -
0|lx x x x x x x 0[0 0 00 1 s T e i Tt
Ofx x x x x x 0 110 0 1 |0 1 [ — Ipr]o TP (E0T)
Dix x x x x 0 v 1[0 1 040 1 | SlF I1t)e )
0lx = » x 0 v+ % 1|0 1 1|0 1
Funr:tiun_ Olx x x 0 1 1 1t t4y1 0 O |0 1 ey
:utti::::::;l?:gic O e 1038 51 3 0 L2 8 S0 G o e ANET G TATLE Microswitches X0 and X1 give
C = . ;
GHEHILWIVY A g 0 ? : : : : : : 1 : ? g '1| ST ENLEI:ETESELECT OUTPUTS guwhﬂs_+24vcl.c._un status 10 U3 {PROM) about the
low {0) level. _ tap, Wing and Rewind position of the worm-gear motor.
G1G2B |C B A YOY1Y2Y3Y4Y5YEY? to the Edit/Cue switch.
x 1 x x x!1 1 v 1 1 1 71
0 x x x x |1 1 1 1 1 1 11 Uz-
1 0 o 0 00 1 1 1 vt 1 1 1 SN741L5138
1 0O g 0 141 0 1T 1 1 1 v 1
1 0 o 1 0117 1 01 1 1 1 1
1 % [ e e
v 0 |1 00|11 1101 51 ’;;:’f’;‘,::
1 0 1T ¢ 11t 1 1 1 1 0 1 1 0 = low fevel
1 Q T 1t 01 11T 1 1 01
10 1 1t rjr 1 1t 11110 LED {tight emitting
diodes) which
indicates the
functions.

Supplies + 56 V d.c. in Play, Wind,
Rewind, and Free to Q111 and Q211.

Supplies + 5 V d.c. to the program meter
switches Q117 and Q217.

EOT/BOT sensor

The sensor is located in the tape path. The circuit outputs
logic high (1) or logic low {0} dependent on whether there
is tape in the path,

— No tape, circuit outputs low (0).

— Tape in tape path, circuit outputs high (1).

Supplies + 24 V d.c.
in record mode.

to the bias selector

TMI sensor

The sensor is located under the right turntable which has a
ring of teeth, This circuit determines the timing of tha
braking phase.

Control circuit for reel motors

— = Table 2
Tape moves ﬂ This circuit controls the a.c. or d.c. voltage 1o the i |
— Tape stands still = 1. reauired reel motor 230 V/50 Hz | 230 V/50 Hz | 115 V/B0 Hs | 115 V/B0 Hz
9 v COMP. 7%-3%ips. | 16-7%ips. | 7% - 3Kips, | 16- M ips.
] R438 120R |_B8R GBA 68R
The motors are driven by a.c. voltage and d.c. voltage is Raa3 120R 170R 2208 120R
used for braking. R445 120R 120R 220/ 120R
U3
The circuit is controfled by logic signals fromn PROM U3 SN745471 ;;mg ‘;’QE";E?E ;E:.;ET S;Eﬂ:;se
- COLOUR 61

Tape speed low/high circuit. Gives + 5 V d.c.
1o record and playback equalization, The
circuit gives status to U3 (PROM) about the
speed of the capstan motor,

Power OnfOff circuit. Gives delayed muting-current/-voltage
to the audio section to suppress unwanted signals at the
audio cutputs when the mains is switched on/off.

Regardless of the position of the worm-gear motor when
the mains is switched off, the mains supply is interrupted,

{ or when the mains voltage drops by more than 25%, the
circuit generates signals for turning the worm-gear motor to
{or nearly to) the Stop-position, and retains

enough energy to carry out this operation.
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