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GENERAL SPECIFICATION

Recording Medium

Magnetic tape jin (6.3mm) wide, on reels of up to 10}in
(270mm) diameter.

Track Width
] track - .090in (2.3mm); } track - .043in (1.1mm).

Head Gap Width
Record head - 250pin (6.3u); Replay head - 80pin (2p).

Operating Tape Speeds
Three (3): 15, 7%, 33%in/s (38, 19, 9.5cm/s)

Tape Speed Accuracy
Better than + 1% (at specified frequency).

Playing Time per Track

3,600 ft (1,080m) of tape - lhr 36min at 7}in/s (19cm/s)
3hr 12min at 33in/s (9.5cm/s)

Fast Wind Time

Continuously variable in either direction;
at fast speed approx. 2min for 1,800ft (540m) of tape,
approx. 3min for 3,600ft (1,080m) of tape.

"Wow'" and "Flutter"
Less than 0.08% at 15in/s (38cm/s)

0.10% at 7iin/s (19cm/s)
0.174% at 33in/s (9.5cm/s)

Frequency Response

Record-Replay

15in/s (38cm/s) : 30-20,000Hz + 2dB
71in/s (19cm/s) : 30-17,000Hz + 2dB
33in/s (9.5cm/s) : 40-14,000Hz + 3dB

Replay Characteristic - D.I.N.
15in/s (38cm/s) : 35pu sec

71in/s (19cm/s) : 50/3180u sec
33in/s (9.5cm/s) : 90/3180p sec

Maximum Output (per channel)*
10 Watts R.M.S. into 8-16n loudspeaker

Amplifier Distortion
Less than 0.25% R.M.S. at all levels up to 10 Watts.




GENERAL SPECIFICATION - continued

Signal to Noise Ratio (} track, Dolby out)

Unweighted, including hum, better than 60dB -
ref. 2% distortion.

Channel Separation

Stereo operation - approx. 50dB;
Mono operation - better than 65dB at 1,000Hz.

Bass Control
Continuously variable; typically up to

15dB at S5OHz,
20dB at 20Hz

Treble Control
Continuously variable; typically up to

+ 10dB at 10kHz
+ 15dB at 20kHz

Internal Loudspeakers*
Two (2) - elliptical 7in x 4in (18cm x 10cm).

Input Level (for full depth recording)

Microphone : 200uV-50mV, Recommended Source ; 200-1000Q
Line : 50mV-7V at 2Mn, Recommended Source;
any impedance.

OQutputs (from full depth recording)

6000 : 2V at 600R

Low Level : 300mV into 10KQ or greater.

Loudspeaker : up to 10 Watts R.M.S. into 8-16Q *

Phones : suitable for headphones of approx. 8-600f

Meters

Two, 65 x 40mm (2] x 13}in): approximately VU characteristic.
full depth recording (320nWb/m) : +4 VU continuous tone,
O VU music.

Power Supply
200-250V, 50Hz; Suffix A : 117V, 60Hz

Power Consumption
100 Watts approximately.

Overall Dimensions (with 1id)

(203in wide x 173in x 10in)
515mm wide x 445mm x 255mm

Weight
26kgm (581bs).

* Not applicable to Models 7602/7604



1.TECHNICAL DESCRIPTION

Similar to earlier Ferrographs, the Logic 7 recorder is
designed in three main sections - deck, amplifier and power
unit - interconnected by plugs and sockets for ease of
servicing. The deck comprises the mechanics for the tape
transport together with the logic switching, tape heads, etc.,
the component parts being mounted on an aluminium plate which
is resiliently mounted on the main frame to form the body of
the recorder. The other two sections are also mounted onto the
main frame; the amplifier including all the pre-amplifiers and
amplifiers, record oscillator, gain controls, etc., and the
power unit including the mains supply transformer, smoothed
power supplies, rear panel with input and output sockets, and
(when fitted) the two 10 Watt loudspeaker power amplifiers.

1.1 Mechanical Section

The basic and most important featuwe of
the tape deck is that the functions of the tape transport
mechanism are logic controlled via electro-magnetic actuators
which operate with the deck horizontal or vertical. The push
button controls are connected to the Remote socket at the rear
so that all these main functions can be controlled remotely.

1.1.1. Tape Transport

The tape transport system utilises three
motors; a capstan motor and two reel motors. The capstan motor,
X100, is resiliently mounted below the deck plate on neoprene
shock mounts to minimise mechanical noise and uses grease
packed ballraces seated in neoprene mounts for greater
reliability and long life. It is a split phase capacity type
induction motor which after reaching its synchronous speed is
insensitive to small changes of applied voltage or load and
hence its speed is controlled only by the frequency of the
mains power supply. It runs anticlockwise viewed from the top
of its spindle on which is mounted a stepped pulley with sand-
blasted finish for reliable traction.

The two reel motors, Supply X101 and Take-up X102, are
identical capacitor start motors with a tagboard on top of the
motor, the pins being linked as shown in Fig. 3 to give the
appropriate rotation (clockwise-Supply, anticlockwise - Take-up)
and voltage (240V or 117V models). The top of each reel motor
frame carries the wrap type brakes which operate on the drum
of the reel carrier mounted on the end of each motor spindle.
The LH reel carrier also drives the motion sensor disc via a
neoprene belt, the RH reel carrier driving the turns counter,
again by a belt.

1.1.2. Operation
The Speed Change switch S104, linked by cable

to the Equalisation switch S700 on the amplifier, carries a
three position cam which moves the start lever to engage with
one of three slider bars, each carrying an idler wheel. When
the Start solenoid L100 is energised, the start armature
actuates microswitch S102 which energises all three motors.
Simultaneously the idler lever, spring loaded to maintain
constant pressure, moves the selected idler wheel into
engagement with the capstan motor pulley and flywheel, thus
driving the flywheel/capstan assembly.



The heavy stepped flywheel is fixed to a stainless steel
spindle, the top of which is precision ground and sandblasted
to function as the capstan. Its lower bearing is a grease
packed ballrace held in a special neoprene lined mount which
is factory adjusted so that the capstan is precisely parallel
(in all vertical planes) with the pinch roller spindle, and
the sintered bronze self-lubricating upper bearing is
supported by a special gimbal mounting.

On Pause the tape is maintained stationary by the brakes,
although the two reel motors are energised (in series with
R161/R162) across the mains power supply in opposite directions.

On Run the brake solenoid is energised releasing the
brakes and simultaneously the Run solenoid is energised,
moving the resilient pinch roller against the tape and thus
gripping it against the capstan. As this is already rotating,
the tape is driven immediately and reaches its correct speed
virtually instantaneously. The tape is taken up by the RH reel
motor and slight back tension is maintained on the tape by the
LH reel motor on reduced power. On the 15 in/s tape speed only,
as selected by the Speed Change switch S104, the relay RL160
shorts out the LH reel motor momentarily to give the take-up
reel motor extra power to cope with the very fast tape start.

On Wind the capacitor start reel motors X101l and X102 are
in series across the mains power supply and the Wind relay
RL120 is energised connecting the Wind Control RV103 also
across the supply. This wire-wound potentiometer (25W rating)
has its slider connected to the junction of the two reel motors
and by varying the position of the slider from one side to the
other the power is divided unequally between the reels so that
tape wind is achieved in either direction at fast or slow
speeds.

On Rev the Rev relay RL125 reverses the Wind potentiometer
connections and hence reverses the direction of wind (but not
the speed). On releasing the Rev button the deck is left in
the Wind condition with the original direction of wind.

On returning to Pause the Run and/or Brake solenoids are
de-energised, when the brakes are re-applied to the drums on
the underside of the reel carriers. They are arranged to be
self-wrapping in order to have maximum effect on the reel from
which the tape is issuing and very little on the reel onto
which it is being wound. Thus, on being applied after fast
winding, the brakes act equally well whatever the direction of
tape travel, the amount of braking torque applied to each reel
being adjusted by sliding a locking screw in a slot and thus
braking balanced for optimum performance. The brakes are
adjusted so that each brake band is clear of the drum when
the brake solenoid is energised by moving a nut on the
actuating rod and fixing it in position by the locking nut.
Because the speed of wind is adjustable, sharp braking is
unnecessary and the brakes are normally set to avoid over-
spill in both directions without applying too great a strain
on the tape, particularly the thinner types, and once set
correctly no further adjustments should be needed.



On stopping and starting the tape, any snatch due to the
inertia of the reels is minimised by two damped tape tensioning
arms. The RH Auto stop arm automatically compensates for any
slight delay in taking up the tape when the reel is full and
the tape is kept in good contact with the heads by tape tension
maintained by the LH damping arm which has a wide swing to cope
with starting and stopping. Compensation for the different
reel sizes (NAB or cine centred) is provided by S105 which
shorts out R162 to increase the torque for larger spools.

The RH damping arm also acts as an automatic stop; should
the tape tension fail between the capstan and take-up spool,
the arm swings over and contacts the fixed pillar, energising
the delay circuit TR124/TR123. After approximately 1 sec. the
Stop relay RL124 is energised, completely shutting down the
deck.

The turns counter, belt driven from the underside of the
reel carrier, indicates the revolutions of the take-up reel.
However, as the length of tape per revolution varies throughout
the tape depending upon the amount of tape on the reel, the
counter reading is not related linearly to time. The turns
counter reading is returned to zero (usually at the beginning
of a reel) by pressing the zero button adjacent to it.

The Motion Sensor is belt driven from the underside of the
LH reel carrier and consists of a transparent disc radially
marked with black lines which move between a photo sensor and
light source. This produces a series of pulses while the tape
is moving, which is used to charge C181 negatively. Transistors
TR182 and TR181 are turned off and inhibit Run until the tape
stops and the pulses cease, when TR182 and TR181 conduct and
trigger TR120. Once the Run condition is reached, R183
prevents the Motion Sensor inhibiting action.

The three heads are mounted on a die-cast block which is
held by four screws and which can be removed as a complete unit
together with the LH damping arm and mumetal hum wing. The
heads, from left toright Erase X103, Record X104, Replay X105,
are each fitted rigidly on its own plate, the mountings being
spring loaded on a central pivot (adjustable front and rear
for head height) to give correct azimuth setting of the headgap
by a single adjusting screw. Again for reliable performance
the tape guides are individually adjusted to the correct
height to maintain a straight tape path and ensure intimate
contact of the tape with the head face. The record and erase
head connections are via colour coded phono plugs at the rear
of theamplifier, the replay head connections being directly to
pins on the Replay Board.

1.1.3. Logic Section

The Logic Section is mounted on printed
circuit boards on the tape deck and the operating relays are
controlled by diode logic activated by the push button
switches at the left of the control panel. These switches are
single pole connected to zero volts and are momentary action,
the relays having latching contacts to retain the function.
The diode logic is arranged so that these push buttons operate
and/or inhibit the various relays as explained below.



Deck Functions

Table 1 - showing energising path on pressing the designated
button(s); relay latching path shown in (brackets).

10

sTOP REV START RUN BRAXE
PUSH WIND RELAY PAUSE RELAY RUN RELAY RECORD RELAY
BUTTON RL120 RL121 AL322 AL123 RELAY RELAY ||soLENOID |SOLENOID|SOLENOID
- RL124 RL125 1100 1101 1102
R144
sTop does not
latch)
D126/D128
PAUSE + R121/RL124b ;“::(b/
(D129/RL121b/ RL120a
RL120a)
D127/D128 D138/D133/TR120
RUN +R121/RL124b |+ R122/RL121c/ piae/ | p141/ | pisiy
(D129/RL121by | RE124P :!;:1;;!:/ RL122¢ | RL122¢
RL120a) (D134/RL122¢)
D139/R120 D149/ D124/
WIND | (p120/RL1242/ RL120a/ RL120a/
" RL120a/RL121b) RL121b RL121b
D152/D130/R120 Direct | D149/ D124/
REV (D120/RL124a/ (does notf{ RL120g/ RL120a/
RL120a/RL121b) latch) || RL121D RL121b
D126/D128 D126/TR122/D147/
PAUSE +R121/RL124b D142/TR121+R123/ mag/
+ RL121c/RL124b RL121b/
RECORD (D129/RL121b/ RL120a
RL120a) (D143/RL1234)
|
D127/D128/ D138/D133/ D126/TR122/D147/ p1sas/ | piay/ | pisyy
’“:“ +R121/RL12Nb/| TR120+R122/ D142/TR1214R123/ RL121b/ | RL122¢ | RL122¢
121¢/RL124b RL120
RECORD (D129/RL121b/ RL121c/RL124b RL121c/ a
RL120a) (D134/RL122¢) (D143/RL1234)
Table 2 - Logic Mis-operation Consequences.
Pressing Gives
Pause Pause
Run + Wind Pause
Rev Pause
Run Pause
Pause + Wind Pause
Rev Pause
Stop + any Stop
Wind Wind
Auto stop 4+ Rev Rev
any other Stop
Run 4 Rec. + Wind Pause + Rec.




1.1.4.Relay Functions

RL120 Wind relay

RL121 Pause relay

RL122 Run relay

RL123 Record relay

RL124 Stop relay

RL12S5 Rev relay

RL160 High Speed
Start relay

1.1.5.Switch Functions

S101 On/off switch
S102 microswitch

S103 microswitch
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switches power to the Wind control
RV103 and energises the Brake and
Start solenoids L102 and L100, the
latter operating microswitch S102
which feeds power to all three motors.

unshorts the torque resistors R161

and R162 and energises the Start
solenoid L100 which operates micro-
switch S102 feeding power to all three
motors; it also connects dc to the

Run and Record relays RL122 and RL123
and to the Run solenoid L10O1.

energises the Run and Brake solenoids
L101 and L102 and removes the Wind
muting from the replay signals (Cl125/
C126).

connects dc to the oscillator and

disconnects the short-circuit from
the record amplifier feed to each

track of the record head.

unlatches the Wind relay and dis-
connects the dc supply to the Pause
relay RL121 and hence to the Run and
Record relays RL122 and RL123; it

does not self-latch but is de-
energised on releasing the Stop button
or de-activating the auto stop.

reverses the power supply connections
to the Wind control RV103; it does
not self-latch, but on releasing the
Rev button the Wind relay RL120
remains latched while the Rev relay
RL125 is released.

is momentarily energised by the
charging current of C123 on pressing
Run at 15 in/s.

switches on the recorder.

operated by the Start solenoid L100,
feeding power to all three motors.

also operated by the Start solenoid
(after S102) to reduce the hold-on
current through R100.
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S104 Speed Change switch - selects the High Speed start at
(wafer) 15 in/s.
S105 Reel switch - increases the reel motor torque for

large diameter reels (NAB, 10} in)
by shorting resistor R162.

S106 microswitch - operated by the Run solenoid L101
to reduce its hold-on current
through R101 and energises the Run
lamp; when the Aux. Skt. stop/start
function is used, S106 energises the
Brake solenoid L102 and the High
Speed Start relay RL160.

S170-S176 push buttons - comprise the seven deck controls for
Stop, Rev, Wind, Pause, Run, Record,
and Cancel respectively.

S177 Mute switch - selects either normal muting or
silencing completely of the Tape
signal when not in Run.

1.1.6. Logic Functions

On pressing Pause, the Pause relay RL121

is energised via D126/D128 and self-Tatches via D129 and contacts
of RL121/RL120, which also energise the Pause LED D2 and the

Start solenoid L100O via D148. There is no inhibit circuit as
Pause is the 'fail safe' condition for most improper commands but
the Stop relay RL124 interrupts its power supply and the Wind
relay RL120 breaks the latch path. Pause inhibits Wind via D123
and Run via D131. The Pause relay RL121 switches the power supply
to the Record and Run relays RL123 & RL122 and to the Run solenoid
L101.

On pressing Run, the Pause condition above is activated via
D127 (if not already energised) and the memory circuit is
energised via D138, charging C121 through R145. When the supply
reel stops moving, the motion sensor circuit switches on TR120
producing a short-circuit and energising the Run relay RL122.
This latches via D134 and energises the Run solenoid L101 via D141
and the Brake solenoid L102 via D151.

If Run is initiated by shorting pins 1 & 2 of the Aux. Skt.,
the Run solenoid is energised directly and the Brake solenoid via
D140. On removing the short-circuit from the Aux. Skt. the Run
solenoid is released, thus de-energising the Brake solenoid.

Run is inhibited by Wind via D130 or Pause via D131.

On pressing Record, the collector of TR122 is grounded and
if the base is grounded simultaneously via D126 (Pause pressed)
or via D127 (Run pressed), the emitter energises the Record relay
RL123 through TR121 which is conducting on Pause and Run. The
Record relay RL123 self-latches via D143 and the latching contacts
also energise the Record LED D4 via R126 (Remote LED via R129).
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Record is inhibited by the Motion Sensor via TR121 except
on Run, and it is de-energised on pressing Cancel or when the
Pause relay RL121 is released, thus disconnecting the supply via
RL121c.

On pressing Wind, the Wind relay RL120 is energised via
D139 and self-latches via D120, provided that the Stop relay
RL124 is not energised (contacts RL124a) and the Pause relay is
released (contacts RL121b). The self-latch contacts RL120a
energise the Wind LED D1 via R127 (Remote LED via R124) and also
the Start solenoid L100 via D149 and the Brake solenoid L102 via
D124.

Wind is inhibited by Stop via D122, Pause via D123/D126 or
Run via D123/D127.

If Wind is pressed while the memory circuit is active,
memory capacitor C121 is discharged via D130.

On pressing Rev, the Wind relay RL120 is energised via D152
and also the Rev relay RL125, which reverses the connections to
the ends of the Wind potentiometer RV103. The Rev relay RL125
does not latch (unlike the Wind relay RL120), the deck reverting
to Wind when Rev is released.

1.2 Electronic Section

The electronics of the Ferrograph recorder
is completely transistorised and accordingly it is constructed on
printed circuit boards, the interconnecting wires being soldered
to pins rigidly fitted to the boards. In the analysis of the
circuitry which follows, each board is described separately
although being two-channel models most boards are duplicated, one
for each channel, and where alternative circuit references are
quoted in brackets () these refer to the Lower Track.

The record and replay tape heads have been designed
specifically to match their respective amplifiers both in
impedance and gap dimension, and low noise transistors (pnp) are
used in the critical replay pre-amplifier stages to give a noise
level well below that produced by the tape itself.

1.2.1 Replay Board

The lead from the replay head X105 is pin
connected directly to the board to avoid hum loops and the signal
is passed via rf interference suppression components R300/C302/
C319 tc the base of TR300. The output of this stage is further
amplified by TR301 with negative feed back equalisation applied by
R315-319 and C313-317 to provide the correct characteristic at
each tape speed. The treble response is adjusted by C313, 315 or
316, while the extreme bass is set by R315 or R317 as selected by
the equalisation switch S700. The signal is further amplified by
TR302, and a phase-shift arrangement of C311 with C305, 306 or 307
(again depending upon the tape speed) produces a small treble 1lift
followed by a sharp fall in the response at the extreme frequency
range. This removes any rf bias frequency pick-up and ensures
that the response extends only slightly beyond a chosen limit for
each tape speed, thus reducing hiss to a minimum. The muting of the
high frequencies during wind is provided by switching into circuit
R313 & C126 (C125)



The output signal from the Replay Board passed to the
'replay level' control marked 'A' on the control panel.

1.2.2.Tone Control Board

The signal comes from the Source/Tape
switch S702 (S703),either from the 'replay level' control 'A’
(Tape pressed) or from the Record level control RV220 (Source
pressed). The signal is amplified by TR400, which has a small
voltage gain, and fed to the emitter follower TR401 which gives
an output of 2V at approximately 300. The impedance is made up
to 6000 to feed the 6000 output JK704 (JK705) by the series
resistor R406, but it drives the VU meter directly, thus avoiding
the slight distortion of the signal which would occur due to the
meter rectifier if this were driven from the higher impedance
point. The VU meters are calibrated to the standard 'American
operating' level corresponding to 4dB below the European

standard peak level of 320nWb/m. However, the amplifier overload
level is approximately 14dB above this and the recorder is there-
fore capable of dealing without excessive distortion with the
short duration transients which are inherent in most music
signals but not normally indicated on the meter.

The signal then passes to the tone control stage TR402 which
has no mid-frequency gain but provides boost or cut at both ends
of the audio band with a clearly defined level position at’ the
centre for the Bass and Treble controls. The signal is fed to
the Low Level JK702 (JK703) and the Output control RV705 (RV706)
via R417, which allows the possibility of connecting both
channels together without any increase in distortion. The Output
control varies the signal fed to the Power Amplifier Board
(models 7622/7624) or to the Low Level Adjustable output (models
7602/7604). The Output control is a linear potentiometer feeding
into a relatively low impedance in order to give an effective
logarithmic characteristic. This arrangement has been found to
be more consistent than a logarithmic potentiometer and gives
good channel balance on all settings.

1.2.3.Power Amplifier Board

This is located on the Power Unit
attached to a heatsink on which are mounted the output
transistors. It consists of a transformerless arrangement with
heavy negative feedback from both sides of the loudspeaker
coupling capacitor C500. Resistor R511 provides feedback down
to dc, ensuring high stability even on reactive loads, while
feedback via R512 reduces the effective reactance of C500 to an
insignificant value. Control of the quiescent current in the
output stage is effected by R506, which is adjusted by its
parallel resistor for approximately 25mA total current for the
board. Correction of the quiescent current for ambient
temperature variations is obtained from the forward resistances
of D500/501.

The Loudspeaker output provides up to 1lOWatts undistorted
output into a 15 or 8 external loudspeaker for high fidelity
listening. Normally plugging into this socket (Fig. la)
automatically disconnects the internal loudspeakers and the
external loudspeaker signal is then governed by the Volume, Bass
and Treble controls. Alternatively, plugging into the Speaker
socket with the plug inverted (Fig. 1b), the internal loudspeaker
remains 'on' and the internal and external speakers are in

parallel.

14



Note. As with other transformerless power output stages, take

care not to short the speaker leads to each other, as this
will probably overload the amplifier and blow the DC fuse. The
faulty connection must be corrected and the fuse replaced before
the amplifier will function again on that channel. However, the
oscillator is powered through the Upper fuse and should thlS blow,
it is not possible to record (even on the Lower track) until the
Upper DC fuse is replaced. On no account should anti-surge or
time-delay fuses be used.

© e @ er

(a) Internal speaker off (b) Internal speaker on

FIG. 1. LOUDSPEAKER CONNECTIONS

If it is required to use headphones, these should be plugged
into the 'Phones' output. Although their impedance is not
critical, it is recommended that this be approx. 8-600Q. A stereo
phones jack plug (3 contact, gauge A) should be used. On models
7622 & 7624, plugging in the phones disconnects the internal
loudspeakers, and also the external loudspeakers if these are
inserted as in Fig. la. Details of the possible arrangements for
one channel are given in Table 3.

1a 1 Speaker
out 00
YA, ,
//, NI, 2722

ou Signal

Obtained
.52

out
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1.2.4. Record Board

The signal from the Line input JK708(JK709)

is fed via protection components R227, C205 & D200 to the gate

of FET TR202, which is used in a 'follower' circuit to give unity
gain with an impedance transfer from ZMQ to a few hundred ohms.
The signal passes through R216 to the Line gain control RV709
(RV710) which may also receive a signal from the transfer
switching if either button is pressed.

The Microphone input signal passes from JK706(JK707) through
RF filter components C202 & C203 to the microphone pre-amplifier,
which has two stages TR200 & TR201 with the Mic control RV727
(RV728) giving variable negative feedback to control the gain.
After amplification the signal mixes with that from the Line input,
the mixing being at low impedance to minimise noise level. The
combined signal is fed via the Master Record control RV745(RV746)
to TR203 which applies bass boost to the recording characteristic
from C210/R217, and thence to TR204. The variable tapping on
RV220 provides the 'Source' signal for the Source/Tape switch S702
(S703), the bass boost being removed by C212 & R222.

The final record stage TR204 operates with heavy negative
feedback which is reduced at high frequencies by S700 which
connects different by-pass capacitors for each tape speed, thus
applying record pre-emphasis. The signal is then passed from the
collector of TR204 via filter C214/R225 which, together with the
filter L601/C608 (L602/C611) on the Oscillator Board, prevents the
hf bias from appearing on the collector of TR204. The audio out-
put from the board is prevented from reaching the record head by
contacts RL123a & c on the deck unless the Record relay RL123 is
energised. This ensures that no accidental recording (even
without bias) can occur during replay from signals still present
in the recording amplifier.

1.2.5.Pre~-emphasis Board

This carries the pre-emphasis components
selected by S700 to provide high frequency boost to the record
signal, the lower octave being controlled by C702-704 (C708-710)
depending upon the tape speed in use, and the extreme limit of

the response by RV711-712 (RV715-716) at 9.5 & 19cm/s (33 & 71in/s)
respectively. At 38cm/s (15in/s) C213/R713 (C213/R717) remove the
bass boost.

1.2.6.0scillator Board

This is located on the cross strap at the
rear of the amplifier and consists of a push-pull circuit with
TR600 & TR601 operating at approximately 100kHz. The coil L600
has a tuned secondary which feeds the rf output to the record and
erase heads via the Record Mode selector switch S600. This switch
also selects the dummy load RV606 in the Upper and Lower modes or
C607 in the Stereo mode to maintain the bias output and frequency
sensibly constant.

The erase/bias supply is fed to the erase head X103 via SK602
(SK603) and to the record head X104 via SK600 (SK601) and the bias
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control 'B' RV723 (RV724) mounted on the front panel. The earth
return for the record head passes back to the oscillator coil
earth via RV721 (RV722) which gives a measurement point for the
bias current when the meter is set to read 'Bias'.

The dc supply for the oscillator is present only on Record
and the voltage is increased slightly at the faster tape speeds
by omitting R702. This increases the bias proportionally so that
the value is optimum at each tape speed, giving the best possible
balance between distortion, dynamic range and frequency response.

1.3.Dolby Section

The Dolby B-type Noise Reduction system is
designed to minimise hiss in domestic tape recorders by employing
techniques similar to those used in the wideband Dolby 301
professional noise reduction system and thus retaining the
advantages of inaudible action, good matching and low distortion.

The system operates by boosting low-level, high-frequency
signals in the record mode and attenuating them in a complementary
way in the replay mode, while at the same time any noise in the
treated frequency range is also attenuated.

It should be appreciated that the full subjective improvement
offered by a 10dB reduction in hiss can only be obtained where
the other performance parameters of the system, in particular the
hum level, are of a comparable standard. This and other important
performance features, including wow & flutter, frequency response
and distortion, must be given particular attention in the
servicing of the Ferrograph Dolby NR recorders.

1.3.1.Dolby NR Record Processor

The signal is taken from the
collector of transistor TR203 and is fed via the low-pass filter
L1/C2 which attenuates all unwanted high frequencies, such as
tape recorder bias or FM multiplex subcarrier signal, to a level
of less than -45VU. A 'notch' filter L2/C4 can be switched in by
the MPX switch S2 to eliminate the stereo FM pilot carrier tone;
if such a spurious signal were above the threshold level of the
compressor, the full 10dB of low level pre-emphasis would not be
obtained.

The signal at the output of emitter follower TRl is split
along two paths; one path provides an unaltered signal component
directly to the output via R8 while the other includes a high-
pass dynamic filter comprising C7/R16/C9 and the drain-source
resistance of the FET TR2. At low signal levels the FET is biased
off (high Rjg) and thus C7 & R16 control the response of the side
chain. The output from the filter is amplified by TR3 & TR4 and
the resultant differential signal is added to the main signal
via R9.

The low-level gain of the side chain is such that the overall
output is increased by 10dB at S5kHz when the differential signal
is added. Under steady-state signal conditions, silicon diodes D3
& D4 are non-conducting. The side chain output is amplified
further by TR5, rectified and then smoothed by a non-linear
integrator, the resulting dc control signal being fed back to the
gate of FET TRZ.
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When the dc control voltage applied to the gate overcomes
the bias set by the Law control RV20, it causes the turnover
frequency of the second half of the filter to increase, eventually
passing beyond the turnover frequency of C7 &R16 and thereby
attenuating low and medium frequency signals in the side chain.
With increasing input levels, the side chain signal becomes a
decreasing proportion of the main signal, producing the standard
transfer characteristics.

At O VU input level the side chain signal is very small
compared with the main signal so that the signal passed to the
recording amplifier is substantially unchanged by the added
component.

Low frequency high level signals pass straight through the
main path but are blocked in the side chain, preventing operation
of the noise reduction function in that part of the audio
spectrum. However, the presence of such high level signals causes
the turnover frequency of the dynamic filter (and thus the
frequency at which noise reduction is initiated) to slide upwards,
ensuring that at higher frequencies noise reduction is still
effective. The psycho-acoustic 'masking' effect caused by the
high level signal prevents the ear from detecting noise present
at nearby frequencies.

The control circuitry utilizes a two-stage, non-linear
smoothing circuit to avoid the generation of modulation products
while providing fast response under transient conditions. For
small changes in signal level the diode D6 is non-conducting and
the time constant R36£22 provides a high degree of smoothing.
However, for sudden increases in signal level D6 conducts and
quickly reduces the gain of the circuit. With increasing
transient inputs, the attack time is reduced to about 2ms. To
avoid overshoots in the output during this interval, the side
chain includes clipper diodes D3 & D4. These diodes operate only
under extreme transient conditions, during which the side chain is
re-establishing its steady-state operating point. Thus for a very
short period the record output consists of a large pure signal
(via the direct path) and a small clipped component (via the side
chain).

1.3.2.Dolby NR Replay Processor

On replay, essentially the same
circuitry is used but in this case the side chain forms part of
a negative feedback loop. The replay processor characteristics
are therefore a mirror image of those of the record processor.

The signal is fed via the input control RV51 to the amplifier
TRS & TR6, which inverts the phase of the side chain relative to
that in the record processor, the feedback loop being closed by
R53. The ratio of R52 to R53 controls the amount of gain reduction
which is set at 10dB for low level signals. The resistor values
used maintain the same gain and operating conditions in the side
channel in both record and replay processors, which is the
fundamental principle for correct operation of the NR system.
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1.3.3. Dolby NR Switching

The conventional method of switching

the Dolby B processors 'out' is by shorting each side chain output
to ground with a switch. However, to simplify the switching, the
Ferrograph recorders use a dc control system.

With the Dolby switch set to 'on', a resistor (R7-record
processor; R62-replay processor) is connected in parallel with
the diodes in the side chain output and the circuit operates as
described above. With the Dolby switch set to 'out', a positive
voltage is fed through R7 or R62 to the signal end of the diodes.
This effectively turns on one of the diodes, thereby shorting the
side chain output signal to ground and cancelling the effect of
the NR circuitry.

1.4.General Overhaul

Before proceeding with the general overhaul,
remove the recorder from its case as in 3.1.1.and remove the deck
cover plate and the deck control panel as in 3.4.1 & 3.4.2.

Thoroughly clean any dust, dirt or tape oxide from the tape
transport system, paying attention to the following:
Head assembly (the record and replay head faces should have
a polished finish.
Tape guides.
Capstan spindle & pinch roller.
Tape tensioning arms.
Warning: Do not use abrasives; if the accumulation of tape coating
is excessive, use methylated spirit or an isopropyl alcohol-
based cleaner.

Clean any dust, dirt, tape oxide or solidified grease from the
deck chassis and mechanisms, paying particular attention to the
following:

Capstan motor pulley.

Idler wheels.

Flywheel.

Speed change cam mechanism.

Brakes.

Solenoid pole pieces; these should be free from obstruction.

Foam pads; these should be firmly attached to the solenoid

armatures to minimise mechanical noise; check that adhesive

has not encroached onto the face, causing the armature to

stick when the recorder warms up.

Pivots of the Start, Brake and Run levers.

Turns counter,

Lightly oil the following points using a highly refined straight
mineral oil (light machine o0il) such as Shell Tellus 27, Aeroshell
No. 3, etc.
Idler wheel bushes (see 3.4.6 for access).
Pinch roller bush.
Upper capstan bearing.
Pivots of the Start, Brake and Run levers.
Warning: Do not over-oil as this will cause more trouble than too
little (this applies particularly to the idler wheels and
pinch roller).
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Check the condition and action of all return springs and replace
if damaged.

Check the operation of the tape deck, ensuring that the tape runs
smoothly and does not twist or curl in the guides. Check that
the tape height is correct across the head faces (Fig.4) and that
the tape runs reasonably centrally on the pinch roller. Check
that the reels do not scrape on the side frames and if necessary
adjust the height as in 3.4.3.

Check the recorder controls as follows:
Examine all switch and control knobs and ensure that they
are tight on their spindles.
Operate each switch in turn and ensure that the action is
positive.
Rotate each potentiometer in turn and ensure that the action
is smooth.
Check that all gain control knobs indicate zero when turned
fully off and also that the Bass & Treble knobs indicate
equally plus or minus when rotated to their extreme settings.
Visually inspect the wiring for signs of everheating and
ensure that all internal plugs and sockets are properly
mated.

Warning: Visual inspection should be carried out with the power
disconnected.

For more detailed examination of the tape deck operation and
setting up procedure see Section 4.1.



2.FAULTS ANALYSIS
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2.1.Electro/mechanical Faults

Tape transport sluggish-

signal sounds low in pitch.

Tape slips or 'wows'.

Tape winds unevenly.

Take-up reel carrier
appears to run hot.

Turns counter does not
register.

Motors do not start-
capstan does not rotate.

Start solenoid energised
but motors do not run.

Tape not driven on run.

Tape not driven on Run,
Pause & Run LEDs 1lit.

Tape scraping on reels; check reel
carrier height.

Incorrect tape being used.

Pressure on pinch roller incorrect;
check setting as detailed in 4.1.5.
Tape speed incorrect; check tape speed
as detailed in 4.1.7.

Excessive 0il or grease on idler wheel;
clean oil and grease as detailed in 1.4.
Accumulation of dirt or tape oxide on
tape heads and pinch roller; clean heads
and roller as detailed in 1.4.

Pressure of pinch roller incorrect;
check setting as detailed in 4.1.5.

Faulty tape; check tape for stretching,
indicated by tape being concave or wavy.
Reel carrier loose on supply or take-up
motor spindle; check tightness of reel
carriers on spindles.

It is normal for the take-up reel
carrier to feel hot compared to the
supply reel carrier, as the latter has
its power reduced on Run.

'Zero' button incorrectly pressed.
Belt stretched or broken; replace drive
belt.

Start solenoid faulty; check circuit
and replace solenoid if necessary.
Pause relay faulty; clean contacts and
check connections, and replace if
necessary.

Microswitch S102 not operated; check as
detailed in 4.1.3.

Faulty microswitch S102; check and
replace if necessary.

Faulty Run solenoid; check Run solenoid
and replace if necessary.

No supply to solenoid; check Run solenoid
circuit and Run relay and replace as
necessary.

Loading arm only partly retracted; check
operation and reset to normal position.



2.2.Electronic Faults

Tape transport operates
but no output heard or
indicated on the meter.

Low output.

Distorted outpu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>