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VORTEX CASSETTE DECK

DISC - O - TAPE

aYa

TOP VIEW
(Cassette holder removed)
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T.S.M. No. 159

END-of-TAPE STOP

The Rotary Magnetic Switch (152) is driven by the Counter Drive Belt (55) so that whenever the tape is moving (in either
direction) the switch will be operating. The rotary switch consists of a circular ferrite magnet fastened to the shaft. As
this magnet rotates the induced magnetism in an adjacent iron piece on a spring leaf causes contacts to open and close.
Any slight reaction from the contacts opening and closing is reduced by the flywheel action due to the shape of the
magnet.

The switch closes twice per revolution,
and is connected so as to generate a train of
square pulses (see Circuit Diagram). )

The pulses are rectified by D206. Since Diag. 4.
the time constant of C211, R213 is long com-
pared with the switching period, C211 will
charge so that the base of TR216 will be
positive, causing TR216 to conduct to
saturation.

This will cause TR217 to be biassed off, Rotating
and no base current will be supplied to circular

TR218, so that no current will flow in TR218 magnet

collector circuit (i.e. the solenoid L206).

(N.B. The End-of-Tape Stop Disabling
Switch SW208 is normally open, and is
closed only when the Pause Key is de-
pressed).

When the tape reaches the end of its travel
the rotary switch will cease to be actuated,
no pulses will be generated, and C211 will -
discharge via R213. The rate of discharge | . - r—.
is such that after approximately 2.5 to 4 ron piece
seconds TR216 will be biassed off. At this i [ |———e
instant TR217 will be biassed into maximum -
conduction, causing TR218 to be turned Contacts t
hard on. This actuates the solenoid L2086,
pulling the core in and the Trip Lever (149)
releases the latch bar on the Push Button
assembly (4).

Thus any key which is down (with the exception of the Pause Key) will be released, causing the Motor Switch (129) and
the Tape Movement Switch (151) to be opened and the Brake (44) to be applied (see under Stop Action).

The above action will occur whenever tape movement ceases (e.g. end of travel, broken tape). In order that the End-of-
Tape Stop should not operate when the Pause Key is depressed, a separate micro-switch, SW208 is provided.

This is closed when the Pause Key is depressed, so causing TR217, and consequently TR218, to be biassed off what-
ever the condition of TR216.

NOTE: The Pause Key should not be depressed during Fast Forward or Rewind modes, as this will render the End-of-
Tape Stop inoperative.

END-OF-TAPE STOP

'
Diag. 5. . _ gogp__i

R211 E L206
can Solenoid
LJ
D208 A
BZX79/20
/'

1 1)

%

Rotary

switch

) ‘Actuated with
pause key
SW151 R121 +

:0—.._
~ Tape movement switch. L7

(Actuated with Tape T R
: ype M10)
motor switch) (24V 50—






T.S.M. No. 159

SERVICE HINTS

Ensure that leads are dressed clear of the mechanism, drive belts, etc. Check for broken, stretched or worn drive belts.
Ensure that drive surfaces (i.e. Pinch Rolier, Flywheel shaft, Flywheel rim, Idler wheels, Drive Belts, etc.) are free of
dirt and grease. They may be cleaned by careful use of “cotton buds’’ moistened with methylated spirits. Take care to
avoid damage to other parts of the equipment, particularly decorative surfaces, which are susceptible to damage from
methylated spirits. Screws should be tight, and sealed into place with Netilok glue (available from Kriesler spare parts

stores).

DRIVE TORQUE

The following torque readings should be available

In Play Mode

In Fast Forward mode

In Rewind mode

30-70 gm/cm at Take-up Reel

70-160 gm/cm at Take-up Reel

70-160 gm/cm at Supply Reel

If these figures are not met, check the appropriate drive sequence, and service or replace components as required.
Suitable torque meters (such as Philips SRK-CT 811/CTM, designed for the purpose) are available.

SOME POSSIBLE FAULTS AND THEIR CAUSES

Cassete Hatch Jams.

1 Deck assembly loose, or misaligned
in cabinet. N.B. When tightening
mounting screws, ensure that the
deck is centred in its opening.

Excessive “wow’’.

1 Leads etc., fouling drive mechanism

2 Dirty or damaged Pinch Roller.

3 Incorrect adjustment of Pinch Roller
assembly (see Brake adjustment,
and Tension adjustment).

4 Motor fan blades bent or loose.

5 Incorrect Take-up torque.

6 Faulty motor.

7 Pinch Roller fouling on Cassette.

8 Cassette not firmly held down.

9 Cassette warped or damaged.

Tape Speed Slow.

1 Incorrect brake adjustment.

2 Incorrect Pinch Roller adjustment.

3 Supply Reel pulley stiff (check for
free movement in Fast Forward
mode). Note: The counter may also
cause stiff operation.

4 Take-up Reel pulley stiff (check for
free movement in Rewind mode).

5Pinch Roller fouling on Cassette.

6 Cassette warped or damaged.

7 Pinch Roller requires adjustment.

Fast Forward Speed Slow.

1 Drive mechanism fouled.

2 Dirty, worn or greasy drive surfaces.

3 Incorrect Brake adjustment.

4 Insufficient Idler wheel tension
(check Spring No. 76)

5 Supply or Take-up Reel pulley stiff.

6 Bent Shaft on Supply Reel pulley.

Rewind Speed Slow.

No Tape

1 Drive mechanism fouled.

2 Dirty, worn or greasy drive surfaces.

3 Incorrect Brake adjustment.

4 Insufficient Idler wheel tension
(check Spring No. 81)

5 Take-up or Supply reel pulley
action stiff.

6 Bent Shaft on Supply Reel pulley.

Movement.

1 Motor not operating.

2 Micro switch not operating.

3 Drive Belt broken, stretched, worn
or greasy.

4 Drive mechanism stiff or fouled.

5 Incorrect Brake adjustment.

Tape Tangling or Breaking.

Distorted

1 Cassette not held firmly down on
drive hubs of Supply and Take-up
Reels.

2 Incorrect Brake adjustment.

3 Drive mechanism fouled, worn or
greasy.

4 Flywheel drive shaft bent.

5Pinch Roller requires adjustment.

6 Cassette warped or damaged.

7 Bent shaft on Supply Reel pulley.

playback.

1Dirty or faulty play/record head.

2 Dirty or faulty record head.

3 No bias oscillator output to erase
head.

4 Incorrect azimuth.

5 Distorted Cassette.

NB. A dirty head may play cleanly,

but will produce a “woolly” recording






T.S.M. No. 159

DRIVE

TheMotor (119)drivesthe Flywheel (109) viathe Drive Belt (108). Forward driveisimparted tothetapewhenthePinchRoller(21)is
moved towards the rear to press the tape against the flywheel shaft (Capstan Drive). The Drive Belt also drives the Slip
Clutch (125) to provide drive to the Take-up Reel Pulley (39).

Fast Forward and Rewind drives are obtained direct from the Flywheel via the Fast Forward Idler (74) which is moved
to come into contact with either the Take-up Pulley (39) or the Rewind Idler (82) in the respective modes. The Counter
(56) is driven from the Supply Reel Pulley via the Counter Belt (55). The Counter Belt also drives the End-of-Tape
Rotary Switch (152).

PAUSE KEY

When the Pause Key is pressed down, the Pause Arm (93) is moved to the rear and engages in the Pause Cam (89) in
this position. When the Pause Key is pressed a second time, the Pause Cam releases the Pause Arm, allowing the Pause
Arm and Pause Key to return to the “‘normal” position.

The Pause Key operation is independent of the positions of the other keys on the Push key assembly (4).

With the Pause Key in the “down’’ position, the Pause Arm disengages the Pinch Roller Assembly (21) and the Slip
Clutch Assembly (125) so that no forward drive is transmitted to either the tape or the Take-up Reel. At the same time the
End-of-Tape stop disabling switch is switched on.

STOP/EJECT KEY
STOP ACTION

The Push Key Assembly (4) is so arranged that the Stop/Eject key does not remain down when pressed. However, if
any other key is pressed, that key remains down until released.

With the exception of the Pause Key, which operates independently (see above), any key which is ‘“down’” may be
released by pressing any other Key. If the Stop/Eject key is pressed when another key (except the Pause Key) is down,
the Stop/Eject key will go only half-way down, at which point the key which is down will be released.

The Brake Release Plate (80) will at the same time be allowed to move forward, switching off the micro-switches (129
and 151) and allowing the Brake (44) to come into contact with the Take-up Reel Pulley (39) and the Supply Reel Pulley
(41), so stopping the tape.

EJECT ACTION

If the Stop/Eject Key is pressed when no other key is down (with the exception of the Pause Key), the Stop/Eject Key
will go fully down, moving the Pop-up Hook Plate (99) toward the rear, releasing the Cassette Holder (33) allowing it to
spring into the “load” position. The Eject Springs will partially eject the cassette.

LOADING

When a cassette is placed in the Cassette Holder, it is pressed in against the tension of the Eject Springs until the
hook at the rear of the Cassette Holder assembly engages in the Release Timing spring.

As the Cassette Holder is pressed down into the “play” position, the Release Timing Spring is engaged by the
Release Timing Bracket (49) releasing the hook so that when the Cassette Holder is fully down the cassette is moved
forward and is held firmly against the locating pillars by the tension of the Eject Springs.

The Cassette Holder Assembly is held down by the Pop-up Hook until the Stop/Eject Key is again
pressed fully down.

PLAY KEY
With the Cassette Holder Assembly (33) in the Loading (up) position, the Play Lock Assembly (140) prevents the Head
Panel (6) moving into the “play” position, and the Play Key cannot be pressed down.

With the Cassette Holder in the play-
ing (down) position, the Play Lock is

lifted clear of the Head Panel. The bi 1 Take-up reel
Play Key may now be pressed down, lag. 1. Supply reel P
moving the Head Panel towards the

rear so that the Erase Head (10), the Q
Play/Record Head (14) and the Pinch

Roller (21) come into contact with the
tape. The Brake Release Plate (80) is RECORD/PLAY
also moved toward the rear, releasing MODE
the Brake (44) and switching on the
Micro-switches (129) and (151).

As the tape is pinched against the
flywheel shaft by the Pinch Roller, the
tape will be driven forward by the Q- () ~__ ____
flywheel and wound onto the Take-up
Reel by the action of the Slip Clutch
(125). |

Slip clutch
) drive

Capstan
drive

Record /play roller
head






PARTS LIST

PART No:

¢ e e

[ccEN RN RTINS
.

15.

17.
18.
19.
20.
21.
22,
23.
24.
25,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
68.
69.
70.
71.
72.
73.
74.

DESCRIPTION

Metal Chassis

Friction Lock Screw M2.6 x 4
Friction Lock Screw M2.6 x 4
Push Button Assy.

Rollers - Head Panel

Head Panel

Vinyl Tube

Spring - Head Panel

Stud - Erase Head

Erase Head

Screw - Head MTG

Stud - Record/Play Head
Spring - Record/Play Head
Record/Play Head

Azimuth Adjusting Screw
Screw - Head MTG M2 x 3
Spring - Pinch Roller

Screw - M3 x 4 ISO

Spring Washer

Pause Bracket

Pinch Roller Assy.

E Ring 1.9

Friction Lock Screw M2.6 x 4
Friction Lock Screw M2.6 x 4
Spring Hanger A

Screw M2.6 x 3

Retainer - Head Panel

Steel Ball

Spring Hanger B

E Ring 2.3

Shaft - Cassette Holder
Spring - Cassette Holder
Cassette Holder Assy.
Friction Lock Screw M2.6 x 4
Friction Lock Screw M2.6 x 4
Cassette Holder Support A
Cassette Holder Support B
Take Up Reel Cap

Take Up Reel Assy.

Supply Reel Cap

Supply Reel Assy.

Shaft - Brake

Spring - Brake

Brake

Screw M2.6 x 5

Spacer

Record Interlock Lever

Screw M2.6 x 5

Cassette Release Timing Bracket
Friction Lock Screw M3 x 10 ISO
Friction Lock Screw M3 x 10 ISO
Clamp - Motor

Screw M3 x 10 ISO

Rubber Cushion

Belt - Counter

Counter

Screw M2.6 x 4

Spring Washer

Holder - Counter

Screw M3 x 5 ISO

Spring - Rewind Action Plate
E Ring 2.3

Rewind Action Plate

Shaft - Rewind Action Plate
Screw - M2.6 x 4

Spring Washer

Fast Forward Idler Arm Guide
Screw M2.6 x 3

Washer

Fast Forward Idler Arm Spring Plate

E Ring 1.5
Nylon Washer
Fast Forward Idler Arm Assy.

PART No:

75.
76.
77.
78.
79.
80.
81.
82,
83.
84.
85.
86.
87.
88.
89.
90.
91.
92,
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
1l6.
117.
118.
119.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142,
143,
144.
145,
1l46.
147.
148.
149.
150.
151.
152.

N.B. Part No. is also used for ldentification on exploded view of deck.

DESCRIPTION

Spring - Brake Release Plate
Spring - Fast Forward Arm
Vinyl Tube

E Ring 1.5

Vinyl Washer

Brake Release Plate

Spring - Rewind Idler Arm
Rewind Idler Arm Assy.

Screw M2.6 x 5

Spacer

Connecting Rod

Record Interlock Latch
Spring - Record Interlock Latch
Vinyl Tube

Pause Cam Assy.

E Ring 3.2

Brass Washer

Spring - Pause Arm

Pause Arm

E Ring 1.5

Washer

Pause Lever

E Ring 3.2

Brass Washer

Pop-Up Hook Plate

Spring for Pop-Up Hook Plate
Nut

Spring Washer

Rewind Arm Retainer

Spacer

Hexagonal Special Nut

Spacer

Flywheel Support Plate

Belt - Drive

Flywheel

Fibre Washer

Screw M2 x 5

Spring Washer

Flywheel Bearing Support
Flywheel Bearing

Pulley - Counter Drive

Grub Screw for above

Grub Screw (for Fan Pulley)
Fan Pulley

Motor

E Ring 1.9

Slip Clutch Assy.

Spring - Slip Clutch
Friction Lock Screw M2.6 x 4
Motor Switch Holder

Motor Switch

Screw M3 x 12 ISO

Friction Lock Screw M3 x 5 ISO
Friction Lock Screw M3 x 5 ISO
Friction Lock Screw M2.6 x 4
Friction Lock Screw M2.6 x 4
Latch Bar Support

Screw M2.6 x 6

Screw M2.6 x 4

Record Switch Actuator Assembly
Screw M2.6 x 5

Play Lock Assy.

Spring Washer

Nut

Washer

Level Meter Lamp Switch
Screw M2.6 x 4

Direction Indicator Lamp Assembly
Direction Indicator Lamp
Direction Indicator Disc.
End of Tape Stop Lever

End of Tape Switch Assembly
Direction Indicator Lamp Switch
End of Tape Rotary Switch






ADJUSTMENTS

1. With the Cassette Holder in the load (up) position, ensure that the Pinch Roller Assembly Stop (next to Play/Record

Head) is perpendicular to the Head Panel.

2. With the Play Key pressed down, ensure that
the clearance between the Stop and the Pinch
Roller Arm is 1.5 to 2.0mm. If necessary adjust the
gap by carefully bending the lug on the Head
Panel which is in contact with the Play Key (this is
near the flywheel). See Diag. 6

3. With the Play Key pressed down, ensure that the
clearance between the Brake shoes and the Pulleys
are equal, and 1.5 to 2.00 mm. If necessary adjust
the clearances by carefully bending the two lugs
on the Brake Release Plate which are in contact
with the Brake.

N.B. Do not twist the lugs in such a way that the
inside edges bear against the Brake Release Plate.
4. Check that the Micro Switches operate correctly

Diag. 6.

1e5to2mm

Azimuth
adjusting screw

Seal after
adjusting )

Bend here to
— adjust gap

with the action of the Brake Release Plate. If
necessary, adjust by bending the actuating leaf
on the Micro Switch.

AZIMUTH ADJUSTMENT

This adjustment should be carried out using a suitable test cassette (e.g. Philips Test cassette TC-S giving a specified
6.3KHz output signal).

Connect a milli-voltmeter or c.r.o. to the right hand tape pre-amp output (or other convenient point at which to measure
the output. If this is in the power amplifier, it will be necessary to ensure that the Balance control is centred and the
Treble control at maximum).

Adjust the Azimuth Adjusting Screw (15) to give maximum output as read on the meter, and note the reading.

Connect the meter to the left hand tape pre-amp output and note the reading. If the two readings differ it may be neces-
sary to adjust the Azimuth Screw for best compromise (monitoring both outputs simultaneously with identical meters or a
double beam c.r.o. is convenient for this purpose).

The readings should be substantially similar. If not the fault may lie either in the head or the amplifier. It should be
noted that the lower the number of stages between the head and the meter, the lower is the chance of error due to the
amplifier.

PINCH ROLLER TENSION

The tension on the end of the striker arm at the limit stop should be 150-250 gms.
To measure, connect a spring balance as shown.

Correct position
—  for spring

Connect spring
balance here @ O .
.| Pinch roller
\r - assembly

Pinch roller
spring

Diag. 7.

1

Pause bracket

Ensure that the end of the Pinch Roller Spring (17) is behind the Pause Bracket (20).

To correct the tension, fit a new Pinch Roller Spring (17). In an emergency it is possible to re-tension the spring by suit-
ably bending it.

Check that the Pinch Roller *‘tread” surface is slightly cambered, and therefore the centre of the “tread’” should contact
the Drive Shaft before the edges. To correct, fit a new Pinch Roller Assembly (21) if necessary and re-check. It may be
required to bend the Pinch Roller Pivot shaft.

Re-check the Pinch Roller Tension.






UNDERSIDE VIEW
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VORTEX CASSETTE DECK — OPERATION

MOTOR

Power to propel the tape is derived from a 110 volt 50Hz synchronous induction motor which is controlled by the Motor
Switch (129). The Motor Switch is actuated by the Brake Release Plate (80) when the Fast Forward button, the Play
button, or the Rewind button is pressed.






FAST FORWARD KEY

When the Fast Forward Key is pressed, the Brake Release Plate (80) is moved to the rear, releasing the Brake (44) and
switching on the Micro-switches (129) and (151). At the same time the Fast Forward Idler Arm Assembly (74) is pulled
toward the right so that its lower pulley comes into contact with the Flywheel, and its upper pulley contacts the Take-up
Reel Pulley so that Fast Forward drive is applied to the tape.

Fast forward idler wheel

Diag. 2 (Driven by flywheel)
Take-up reel
FAST FORWARD Supply reel SN
B Q
Y __
REWIND KEY

When the Rewind Key is pressed, the Brake Release Plate is moved toward the rear, releasing the Brake and switching
on the Micro switches.

At the same time the Fast Forward Idler Arm assembly is moved toward the front, and the Rewind Idler Arm Assembly
(82) is moved toward the rear. This causes the lower pulley off the Fast Forward Idler to contact the flywheel, and its
upper pulley to contact the Rewind Idler Wheel. The Rewind Idler wheel is also now in contact with the Supply Reel
Pulley, so that Fast Rewind drive is applied to the tape.

Supply reel

Take-up reel

Diag. 3
REWIND MODE O
Fast forward idler wheel
(Driven by flywheel)

Rewind idler wheel

RECORD KEY

When the Record Interlock Lever (47) is in the forward position the Record Interlock latch (86) prevents the Record key
from being pressed down. The Record Interlock Lever will be moved to the rear, freeing the Record Key, only when a
Cassette with Recording Tabs intact is loaded into the Cassette Holder, and the Cassette holder in the play (down)
position.

When the Record Key is pressed down, the lever on its lower end actuates the Play /Record switch. When the Play Key
and Record Key are pressed simultaneously, both keys are locked down, so that drive at the correct speed is provided to
the tape by the previously described action of the Play Key, while appropriate connections are made to the Erase Head
and Play/Record Head via the Play/Record Switch.

When the Play Key only is pressed, the Play/Record switch will be in the appropriate position for playback.
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