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Circurt Descriptian Ios, SH.2.88

The disc input will accept eilther moving magnet (M.M.) or MOV 1 NG

corl (M.C.) cartridges. For moving coil cartridges an MCLHO
preamplifier ic switched into circuit using Lhe switch at the rear
ot the amplifier. The moving magnet and FIAA equal isation stage 19
baced around a NESS534 1low noise ap—amp. Capacitors C1 and C7

nrovide rejection of R.F. interference on the input. Freguency
dependent feedback for RIAA correction is provided by networke
K% and C5 at low frequencies and Ré6 and Co at high frequencies.
Capacitor CZ provides high frequencyv stabilieation of the IC.

Input and Record Selection

Line level signal from the disc stage autput or any ather input can
he selected for amplitication by the listen switch. . O second
record switch independently selects signale for routing to tape
outputs., Hote that the record switch ig wired to prevert tape 1
input from being fed tape | cutput to prevent feedbaclk praoblems.
C.D. 1input signals are attenuated by KRS and R9 to match other line
levels.

Lire amplifier

Signal passes via the listen switch and volume control to a line
amplifier stage which provides 18dE of gain. Transistore 01 and Q2
provide gain which is =set by R1& and R17. Transistors 03 and Q4 are
& current source load for the collector of Q2.

D.C. bias for this stage is provided by RE20, R221 via Fi173,

Tone control and direct switch

A non-inverting tone control based arogound ICE allows & 1im:ted

ranqge boost and cut (approx. +-7dR) of bass and treble. Hass and
treble control potentiometers vary the feedback around IC? with
freguency. The resistors on either ends of each potentiometer

limit the range of boost and cut.

Sianal to the power amplifier is taken from the tone control output
when the direct switch is out or directly from the line amplifier
when the switch is in. To prevent switching clicks caused by
differing DC levels on €172 and C17, equal voltages are maintained on
both capacitors via R29, R3O0,




Fower Amplifier

The Fower Amplifier has a single transistor input stage rather than
the more common long tailed pair. Signal on 05 base modul ates the
collector current and the resultant valtage variation drive clase @A
amplitier 07 via emitter follower &6. Transietor 07 i< loaded bv @
current source 08, 09. An A.C. signal equal in amplitude to the
power amplifier output appears on the callector of Q7. Foe
negative half cvcles driver transistar Q13 and output transitor 915
provide the current handiing capabilityv to drive the loudspealer

load. Similarly on positive half¥ cycles G112 and Gi4 provide the
same function. The amplifier operates in clasc AR mode with a
standing current of approximately I0mA 1n the output stage
transistors 014, (195, The output stage is biassed 1n thie
condition by the voltage across R42 which ie set by current source
Q8. 09. Freset potentiometer RV1 allows adjustment of the current

saurce and consequently the output stage standing current.

Resistors KRS8 and RS9 limit the possibility of the thermal runaway
together with 08 which is mounted adjacent to the heatsink to allow
thermal feedback to the current source. Two identical protection
stages hased on @10 and @11 serce output current across RS8 and ES
and limit the drive to the base of G12/017 if overcurrent or
overvoltage threatens to damage the output transistors.

Feedback from the amplifier output is returned to the emitter of the
first =stage trancsistor G5 via R34 Resistors R3%5, RIS define the
amplifier gain.

Stability against high frequency ascillation in the amplifier is
maintained by C23I, CZ1 and RI7 and also C272.

There is a D.C. servo 1.C.3 which provides D.C. bias to the input -
stage arnd maintains a low D.C. offset on the loudspeaker output.
The circuit functions by having an extremely large gain at D.C. but
very little gain at audio frequencies. Capacitor C?0 and R34 are
the main servo time constant with residual filtering by C19. 1.C.3
1s powered by the preamplifier 15V supplies.

Power for the input and class A stage 1s filtered by use of
D213, C203 and D214, C204 to provide isclation from the output
stage.




Speaker protection relave and on/of+ mute

The amplifier cutput is connected to the output terminals via a
relay which performs 2 functiaons, On switching on the power there
1s 8 & second time delay before the relay closes, on switchoff the
relay opens immediatel y. Barmge and pops are thus prevented from
reaching the speakers. The relay circuit also monitors the D.C.
offset on both loudspeaker outputs and i+ thie is greater than
approximately +-0.7 Yolt the relays will open, protecting
loudspeakers from D.C. current.

Components R215, C2Z20 provide the switch on delay. When C220
charges to abeove 15.7 Volts G208 ewitches on and in turn Q204
switches on both relayvs. Resistor R219 provides some pocsitive
teedbhack for positive action.

Note that for CZZ0 to charge up 0206 and Q207 must be off. Any
D.C. offset on either power amplifier will cause one 0of these
transistors to turn on. Capacitors CZ18, CZ19 preverit normal

.

signals from operating the circuit.

With the A.C. Power on, C217 will be negatiwvel charged by A.C. from
the transformer secondaryv rectified by DZ07. On switchoff thie

A.C. disappears and C217 becomes positively charged via RZ214.
Transistor Q207 will switch on and consequently the circuit will open
the relays.

Freamplifier power supplies

Fositive and negative fifteen volt supplies for all preamplifier
stages and the D.C. servos are provided by two requlator circuite of
similar configuration. In the positive regul ator the main power
supply of 44V ig dropped to approximatelyv 25 volte by RZ201.
Transistor Q201 is switched on by current through R202 and R203

and the emitter of Q201 rises in voltage until at approximately 15.7

volts D201 conducts and turns on QzZo02. Transistor Q202 then robe
cwrent from the base of Q201 €0 that a stahle operating point is
reached. Capacitor C208 provides high frequencv stability for the
circuit. The negative regulator operates in an ldentical way.




Component substitution

Most of the components 1n the'amplifier can if necessary he replaced
by similar types or manufacturer providing vol tage., current and
tolerance ratings are equal or better. The main exceptions to this
are the driver and output transistors G12,13,14,15. These
transistors are gain matched so that if Q12 needs relacing then Q13
should also be changed. Similarly 214 and 015 should be replaced
tagether.

Bv replacing in matched paire the distortion measurements will
remain low, alsc anv later failure by partial damage in the other
device will be avoided.

SAFETY WARNING

Replacement aof the maine fuse

This fuse promotes the main protection to the whole amplifier and

must NEVER be replaced by a fuse of higher rating or different tvype. -

The fuse value i1s listed below:

Supply Voltage Fuse rating
110 — 120V JI.15A(T)
220 - 240V 1.25A4(T)
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Input and Record Switching
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On/Otf Mute and DC Offset Speaker Protection
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Main Power Supply

15V Discrete Regulators

ALWAYS REPLACE WITH THE SAME FUSE RATING AND TYPE.
DISCONNECT SUPPLY BEFORE CHANGING FUSE.
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