GENERAL INFORMATION

1.1 FOREWORD
This manual cavers the following modules:

STEREO 60 a stereo preamp and control unit.

230 . a power amplifier suitable for oper-
ation up 1o 35v supply and 20w rms
output, -

250 - & higher voltage, higher power version
of the Z30, using almost the same
circuit but with special high voltage
transistors. It is capable of operating
up 10 @ maximum of 50v supply and
40w rms output,

PZ5 ' ageneral purpose power supply.

PZ6 a hugh voltage, stabilized version of
the PZ5 especially useful where higher
impedance speakers are used.

the following modules are covered by separate instructions:

PZ8 : a high power supply intended for use
with Z50s.

rumble and scrateh filter for use
with the Stereo 60,

Active filter unit ©

The manual i an attempt to do the impossible — not
only to describe 1o the complete beginner how 1o assemble
a stereo amplifier. but also to describe in full the
possibilities and imitations of the project for other
applications. In order to do this much of the information
given is of a general nature and we hope the manual will be
readable, understandable and of interest not only to the
complete beginner but aiso to the skilled engineer.

Part | consists of generat information and details of
assembling the complete project. Part | is complete in
itself except where reference is made to other sections
which are relevant. Certain sections of Part 11 can be added
as optional extras to the complete project.,

Part 11 deals with each modula in itself and goes into
more detail of their possible uses. 11 is therelore more
technical than Part |,

Part 11l we hope will not be needed but if any fault
occurs of if 11 15 necessary for any reason €O return modules,
or 10 seek our assistance, it should be referred to,

In the event of service being required please adhere
closely to our instructions {section 6.3 — 6 5); failure to
comply will result in inevitable delays in service.

1.2 COMPONENT VALUES

Throughout the text and diagrams in this manual we
have, to avoid the possibility of misreading, adhered to
the internationally preferred method of coding component
values, as illustrated below

resistors

B8 - 6.802 5p6 = b.GpF

5n6 = 5,600 pF = 0.0056uF
6K8 = 68K 560n = 560.000 pF = 0.56uF
6M8 = 6.8M bue = 5.6uF

Throughout the circuits itlustrated resistors can be
1/10w or higher: % or %w being commonly available.
Where higher wattage resistors are needed this is indicated.
All resistors can be 10% or 5% tolerance,

Capacitors can all be 12V working or higher unless
indicated. Where voltages are indiwcated this is the minimum
allowable and the actual component used may have &
working voltage in excess of the indicated value,

1.3 CONNECTIONS AND WIRING
The connections on all the modules are brought out to

edge cannections which will mate with standard apen-
ended 0.2 pitch edge connectors.

However where thess connectorns are not available
soldered connections can be mate esther direct 1o the
printed circuit board or by means of suitabte connecting
pins, soldered inte the holes provided 1o act as terminals
{ordinary dress makers pins, of suitable type, can be used)

TAKE CARE, howevar, nat 1o averheat the connection
and not to plece undue mechanical strain on the copper
track since this will cause the copper 1o peal from the
board . 11 1% suggested that Hexible {stranded) wire be
used to make all connections

Throughout the text and illustrations o square around a 5
number, letter or sign will refer to PZ5/6 connections, a
circle 1o the Stereo 60 and a triangle to the Z 50 thus:

\

_ 5 meansconnections 5 on the Z 50

A

58, means connection & on the right hand Z 50
[+]  means connection + on the PZ5 or 6.
R

) means connection A on the Sterea 60.

1.4 EARTHING

InFigs. 23,261, 4111 etc it will he noted that many
different wires are connected separately and indwidually
10 a single earth paint. [tas of vital importance thet thi
be done, an na account ¢an two connections he made with
the same wire unless ths is inddicated . The physical
positioning of the tarth paint is discussed in section 2.5.4,

The following paragraphs of this section are technical
and can be omitted:

The current in the power supply lead 10 8 class AB
amplitier 15 non sinusoidal, it tiows almast entirely during
one halt cycle Mareover on the Z 50 it reachas a peak
vislue of several amperes,

The mput current to the Z 50 nselt is in the regon of
100,000,000 less than this. 1t s theretore vital that these
1wo cufrents do not mix in any tength of wire or they will
interact causing distortion, instability etc The policy s
therefore, whenever an earth is indicated, to run this to a
commaon earth point so that the wires are arranged like
the arms of a spider around the earth point, thus
segregating the earth currents ard avouding any interaction
between them



1.5 ACTIVE FILTER UNIT

As well as the modules descnibed in this manuak an active
rumble and scratch filter unit is svartable, This urit has
two controls and & front panel 90 mm x 40 mm, 10
match the Stereo GO.

One control gives 12 dB por octave cut 8t a turn over
frequency {3dB point) continually varialile between
5KHz and 30KHz (giving -1 dB a1 20KHz) The rumble
lilter gives 12 dB per octave at @ continually variable
frequency between 100H 2 and 25Hz |1 dB at 35H2),

The layout diagram in the centse page of this manual
leaves space for the A F.U. if this is required.

PART ONE

2. ASSEMBLING THE COMPLETE
STEREO AMPLIFIER

2.V INTROBUCTION

This section describes the hasic requirements necessary
10 assemble two Z 50s, @ Stereo 60 and a PZ5 lor PZEl imo
a working amplifier. In order that the description can be
as practical as possible 1115 centered around o practical
it A deawing of which is aiven in the centre of this
manual. |t must be stressed however that this higure need
nut be followed exactly although many users will prefer
ta do this,

Section 3, 4 and 5 may be ignored in the assembly of a
stereo amplifier, but in these sections are given additions
which cin be mude 1o the Sterdo amplibier i required

2 2 CHOICE OF CABINET FOR PROJECT 60

Project 60 Is desianed 1o fit as simply as posibly into
most plinths currently supplied with various record player
dacks andd cven the shimmest of plinths will usually accept
the progect

If & separate cabinet s deswred 11 15 adwisable to choose
ametal box 1n wheeh 10 mount the units since thiswil)
result in bettee harm, noise and distortian levels In fig
2 3 we qive our own suggestions for a luyoul ina metal
vox of demensions about 74" x 13%" x 24", butany
sumislar sized box can b used

1 a wooden case 1= used it 15 strongly recommended
thist this be hingd by glueing cooking foil, or othar metal
shiet . over the inside of the woodwork  This 1s especally
important of any part of the wood s within 27 of the
switeh of the Stereo B0 The metal foil will then become in

effect a metal box Lining the cabinet and should be connecte
10 the earth point as described in sections 1.4

A template for cutting the front panel of the box or
cabinet is given in the centre of this manual, Mounting
of the Stereo 60 s referrad 10 in section 3 6 and of the
Z 50 in section 4.7

Whateyer cabinet 15 used all metal work must be
connected to the earth point once and once only . A wire
must be connected from any matal not alresdy earthed
10 the garth pomnt

Input and output sockets must be solatad from the
chissis and for this reason we recommend contingntal DIN
type plugs and sockets; 3 or 5 pin for the input and two gin
speaker sockets for the output. Phono or Jack sockets
can be used for the input if muunted on an insulating panel,

DO NOT use output sockets such as jack sockets, which
can be short circuned if the ptug is withdrawn

PO NOT use similar sockets for inputs and outputs
since plugging your expensive new magnetic cartridge
into the amplifier's output can ruim it {the pickupl,
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2.4 A SUGGESTED LAYOUT — HINTS

Fig. 2 3 shows in detail one of many possible layouts
Take note of the following points:

1. Input sockets are mounted a good distance from the
powar supply and are as far from the output as possibie,
without being 100 far from the Stereo 60

2. The wining between the sockets and the Stereo 60
1s sereened. One end of all the screening is connected to
the earth points on the Stereo 60, but only one screen
connects to each earth point on the input sockets.

3. Each mput wire 15 & single core screened wire, the
use of screened twin ware for each Stereo input s
permessible but 1t could under certain conditions result
in cross-talk

4. Additonal matching components are fitted as near
the Stereo 6U o possiile. Most of them can gctually be
mounted an the Stereo 60 printed circuit board.

5. The wiring between Stereo 60 and Z 504 4 shown on
the dhisgram in o roundabout fashion so that & ssimple insery
{proveded with the AFU| can be laxd over this section to
show the wirning to the AFU. In practise these wires
shouid be run direct from the Z 50s to the Stereo 60 and
should be kept shorter than indicated

6. Separate wires are run from each earth 10 the
common earth point.

7 The Z 60s and power supply are mounted as far as
possible from the Stereo 60's input end and its wiring.

8. The output capacitors and sockets are as far from the
input as possible and separate earth wires are used for
each channel.

9 The mains wiring is lightly twisted together and
runs around the bend in the edge of the chassis, &s near
ta the metal as possible and as far from the input wiring
as possible, If 4 core screened wire is available this can
be used for the mains wire, and the screen connected 10
earth. This will further reduce any hum,

In our layout we have used the braiding (screen) from
ordinary T.V. coaxial aerial lead as the screen,

10. Positive leads are mounted (n a ‘spider’ onto the
contre (insulzted| terminal of 3 3 way tagstrip: any
msulated stand-off terminal can be used.

11, A capacitor, of T00uF, 36v working may be  equired
connected with its negative lead (o the earth point and its
positive connected to the posstive power input as shown .
This capacstor is only required if crosstalk or distortion
ooccurs and its value s not critical. See section 2.5.3



12. The Z 50s are shown mounted on a black of
aluminium of dimensions shown on the centre page.
Instead of this, two L shaped brackets can be used or even
two Meccano double brackets No. 11, The aluminium
rod is preferred and any machine shop, metal worker or
similar place should be able to supply one to order

2.5 GENERAL CONSIDERATIONS IN MOUNTING AND
LAYOUT

2.5.1 Positioning of Steren 60. This is to be fixed onto
the front of the cabinet or plinth by means of the L -
brackets fitted 10 i1, but its positioning will be affected
by other considerations, such as its position relative to
the Z 505 and power supply 11 should ba mounted so
that the input selector switch is at teast 37 aveay from
the turntable’s motor and is not near 1o any other
transformer or motor

If any part of 1he wooden cabinet s within 27 of the
selector switch on the Stereo 60 this s best easthed by
qlueing metal foil lcooking foid 1% suitable) over the
woodwark and connecting this, via a screw, a solder tag
and a length of wire, to the main earth point, This will
reduce hum pickup,

2.5.2. Positioning of Z 50s. The wiring between the
Stereo 60 and the Z 50s must be as short &s is convenient
<o that it is advisable to mount the Z 50s near to the
right hand side of the Stereo 60. In fig. 2.3 they are
mounted behind the Stereo 60 but they could be
mounted beside the Stereo BO in various ways as indi-
cated in Fig. 2.562 ato d. It is generaly advissbie to
keep the Z 50s in the shaded area in fig, 2.5.2a.

DO NOT mount the Z 505 anywhere near the left hand
end of the Stereo 60, since this will almost certainly cause
instability,

00 NOT maeunt the Z 50s above or below the input
end of the Stereo 60 far the same reason

These two ‘DO NOT's" will not apply if a metal screen
i positioned between the Stereo 60 and the Z 50s. This
screen must be alectrically connected gither to the metal
chassis if used, or direct to the earth point

2.5.3. Positiocning of power supply. This can be mounted
anywhere convenient, but if the leads from it are longer than
3-4 inches h I instability can arise in the Z 605 The
normal symptoms of this are either distortion on both
channeals, cross talk, or hum (on both channels] but either
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channel oo its own will normaily sound correct. !f any
of these or similar symptoms occur an alecirolytic
capaciter of ahout 100uF, 36v working lany value higher
than 20uF will normally suffige) should be connected
between the earth point and /& on one or other Z 30/250.

However the power supply must not be mounted near
the input {lefthand] end of the Stereo 60, nor must any
wires run near 1o the mains transformer. This is especially
important with input wiring to the Stereo 60

As a general rule no wire must approach the transformer
nearer than 37, slthough 6 Is preferabie,

I this is unavoidable hum may he present when the
volume and bass controls are ot maxamum and the input
is shorted. |f such hum is present the power supply can
be rotated or moved to reduce it

254 The earth point. In order 1o realise the full
performance of which Project B0 is capable particular
atrention must be paid to the earth point, which should be
2 6 way solder tag (or 6 tags arranged in a “spider’) or
similar terminal In our layout we have used the earth

1ag of one of the tag strps used to mount the output
capacitors. The earth pomnt should be situated as near

as possible to, but equidistant from, Stereo 60 and Z S0s.

Note the position shown for this in big 2.3 and hig 252
1f 5 metal chassis is used, 1his earth point should be
physically mounted on, and electrnically connected 1o, the
chassas

255 Mounting. Hints on mounting of Stereo 60 are
given in section 3 5 and for the Z 50 in section 4.7 A
template for mounting Stereo 60 4s gaven in the centre of
this manual

2.6 WIRING

2.6.1 Wiring between Stereo 60 2505 and P25/6
The wiring is shown i fig, 261 Note thg use of screened
cables batween Z 50s (screen 1o terminal’2'gnd core to
terminal 5 n,gach) and the Stereo B0 (both wreens 1o (E)
onecore 10 (B and the other coreto (@) |

MWires aga alsg connected to the earth paint from th;

3% and E)  lwhich already has the

screens of the cannections from the Z 505 conrected to it)
Do not miss any of these wires, especially not the connection
from (E) 10 earth point. The earth point wili also be
connected (by its mounting) to the metal chassis. Make
quite certain that there aré no ather connections whatsoewver
with the exception of the power supply chassis, direct 1o



he ehasses: @ good way of doing this is 1o remove the
serew which holds the earth point 1o the chassis so that
this connection 15 not mate. An ohmmeter connected
between chassis and aarth terminal will now, if wiring
ts correct, Indicate an open circuit.

IFa matal chassis 1s not used a separate wire shoukl be
connected from the earth point to any screening usad:
any metal parts ol the construction which are not already
connected must alsa be connected to the earth point
Mike certan however that only one wire connects 1o
#ach pigce since 4 duphcsted connection will caute an
varth loop which can easily cause hum and other troubles

Spewal attention must be pad 1o the negative connection
to the power supply PZ6 and later PZ5s have their neégative

output already connected to their chassis. When maunted
on a metal chassis tho negative power supply connection
will be made through the chassis: do not then run a
saparate cannection, 11 g power supply with a floating

varth s used, or il & woaoden chassis 14 used, this connection

will not be made automatically and @ separate wire shoukd
be connected,

ON NO ACCOUNT MUST ANY OTHER

CONNECTION BE MADE VIA THE CHASSIS

- —~ g FOWEN Sy

Fig.2.6.1

A

262 Output wiring. Connect terminal [9R\ 1o the

positive of a 1000u 25v capacitor and the negative of this

capacitor 1o the live termimnal on the RH output socket
Connect (5\71 simaladly (o anathes identical capacitol

and thence to the LH output socket.

These capacitors can corwanigntly be mounted between
o Lag strips a8 shownon fig, 2.3 A value ol 1000uF | 25v
issufficient for most purposes but ather values are
permissiblo: soe section 4.12.1

The earthy connections on the output sockets should
be separately connected direct to the earth point

2.6.3. Input Wiring to Steveo 60. Ning input terminations
are provided on the Sterao 60

AU PuLent 81 Radio Left B AuxLeft
QR; PU Right 29 Rudgio Rt GH  Aux Right

@ Earth @ Earth @ Earth

It should be noted that, although the inputs correspond
to the push buttons (1e. the p.u. push-button selects
puinput) the order s not the saome,

The pu input will directly accept any magnetic pickup.

The radio and auxiliary inputs will directly sceept all
magnetic microphonas, radio tunars etc with outputs
between 3 and 25mV Other inputs will require matching

networks A and B (a4 shown in fig 2 .3) which are
described in detail in section 3.8,

Each stereo input thus has three connections: right
signal, left signal and earth. Two separate sereened leads
(or a “tigure 8 stereo screened lead) should be used to
convey the signal from the pickup or other input 1o th
Stereo 60, Connect the core of the night hand lead to R)-
the core of the left hand lead to( L | and both screens 1o @
of the input chosen, - >

2.6 4. Connections to pickup.

The other ends of the pickup screenad lead should be
connected 1n secordance with the deck manufacturer’s
instructions. Most commaon turntables |BSR, Garrard etc.)
are supplied with a Sawvay taqg stop, with colour coded wires
internally to the cartridos

Connact the live/core ol the right hand lead from the
Stereo 60 to the tag which already has o red wire connectead.
Connect the screen of the right channet 10 the tag with the
green wire,

Connect the core of the left channel to the white and
the screen of the left to the blue.

It isbest 10 run & separate single {stranded) flexible
wire from the centre 1ag ta the earth point on the amplifier

Chassis, makoing certan that these s no connection from
ether the grees or Blug 149 1o the centre tag, also make
sure that all the turntable s matalwork is connected 10 the
centrue tag

The terntable must not be w@parately connected to the
mans earth

It a plug and sockel we required 1o connect the pickup
a b pin DIN type s most suntable, since 3 saparate pin can
be used for each wire We have used thisin fig 2 3

265 Mans Wiring, A 7 polg on'off switch s provided
on the Stereo 60 14 connections numbered as in fig. 33
Cannect the hive rmams lead to s 05A fuse i panel
mounting fuse holder, such as Radiospares miniature panel
fuse holder, w réecommended) .

Connect the other fuse terminal to contact 1 on the
s switch and the neutral maing wie to contact 3
on the syitch Connect contact 2 on the saitch 1o
contact m on the PZ5 and contact 4 1o contact
on the P25

These muins wires should be tightly twisted together
and run along the corner of the chasse 1o gwe the lowes
hum level, s fig 2.3

The mains earth wire should connect direct ta the

i earth point.
Contacts 5 andd 6 shoukd not be used. see section 310

2 7BATTERY OPERATION

Two Z50s with o Steeen BO coan Se tun from battenes
DUt o ooy 100aqet o e L Datren s are regiieed
SOCH s twoo o theee SIPT 129 Batteries o0 seces Smaller
batteries o b used with correspondingly reduced hiie
Layer type batterses are not generally recommanded although
three PPOY can be usid

115 important however that o capacitor of naf fesy
than 10XI0RE be conneeted iy described in swction 2 5.3
With smalier Dotteries st gs PPOs 1his capacitor should
b inereased 10 S0A0LE or evon highar

1 ot penimassibele 1o reduce the valye of R16.1n
e Steren 60 10 operate thns and the 2 50 from 1the same
Dattery as this will resutt n instatuhity 1 RT6 s
reduced & separate battery must be used far the Stareo 60
Isee section 3.6)



PART TWO

3. STEREO 60

3.1 TECHNICAL DESCRIPTION

The input signal 15 selected by S2 and $3 from one of
three inputs and fed 1o the base of TR1. TA1 and TR2 are
diract coupled with d.c. feedback from Te2's emitter to
TR1's base to provide stability A c. feadback is applied at
the same time and also, via $4 and associated compaonents,
from the collector of TR2 1o TR1's emitter in order 1o
wve accurately defined gain and frequency response,

The combined effect of both feedbacks also controls the
nput impedance.

The signal is taken from TR2's collector to a Baxandall
type control arranged sround TR3. Output is taken tfrom
TR3's collector vis the volume and talance controls.

3.4 TYPICAL PERFORMANCE SPECIFICATION

Input sensitivity on all mputs at 1KHz :3mV

Input impadance on all inputs at TKHz “50K

Power requirements 15 — 35V at 3 — 10 mA

or9 -~ 18V a3 - 10mA

Equalization {PU input| correct to RIAA curve

+ 1dB, 20Kz to 25KH2

Frequency respanse, rad and aux * 1dB 20Hz to 25KHz
Overload factor 20 dB ar 1KHz on all inputs,

Distortion 0.03%

Signal to noise ratio — 70 dB!

Treble control T 15 dB at 10KHz

Bass control * 15 dB at 100Hz

Qutput (for 3mV input) 250 mV

Output load impedance: not less than 25K

Dimensions: P.C 8. 200mm x 65mm Front panal 207mm
x 40mm,
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3.5 MOUNTING STEREO 60

Dismanthing — grip the control shaft firmly with one
hand arvd pull the control knob off the shaft with the
ather, In this way all four knobs are removed, taking
great care that the metal shaft does not move within
the potantiometar bushes.

The front panel can now be removed and the plastic
bushes can also be removed if required. Thesa will
notmally be used between the knob and the panel to
give ebout 1 mm spacing

IMPORTANT NOTE: In dismantiing and reassembly
great care should be taken at all times not tc put any
force on the control potentiometers, nor to move the
control spindle in the controls,

The Stereo 60 is supplied with two mounting brackets
5o that it can be mounted en the front panel of the
cabinet or plinth, this is Illustrated in fig, 3.5.1.

First a rectangular hote 7%" x 17 is cut out in the front
panel, #s shown in fig. 3.5.1

With panal thickness up to 3/8" the screws holding the
bracket to the PCB should be loasened and the PCB pushed
up tight to the wood panel, The control panel should
then be mounted on the front of the case and the control

knobs pushed home The PCB of the Stereo 60 can now be
withdrawn from the wood panel so that the knobs are
flush against the bushaes. The Sterec 60 fixing screws
should now be tightened.

It & panel thickness greater than 3/87 is used the slois
should be cut as shown on the template so that the PCB
iself firs into the slots in the wood panel. The brackets
can accommodate in this way a thickness of up 10 %7,

To mount the front panel peet off the protective paper
back to expose the seif adhesve face and press the panel
into position

The mounting bracket should not be fitted on the
coppered side of the board but should be mounted only
on the componeént side as shown in fig, 35.1

3.6 POWER REQUIREMENTS

Voltage maximum 35 @10 mA
minimum 15@ 35 mA
voltages higher than 35 can be used if R16 is increased

The Stereo 60 can also be run off its own separate
battery (9 or 12V) if R16 is thort circuited,
Power is fed between (3) and (E) shown in fig 3.3.

3.7 QUTPUT

The Stereo 60 has a voltage gain of approximately 80
s0 that the output voltage will be BO times the input voltage,
re for 3mV input the Steres 60 will give approximately
250 mV output

Output impedance s about 25K and the input impedance
af the main amplifier fed from the Stereo 60 should be
higher than this

Outputs are taken between (D and (B and between

and (B shown in fig. 3.3

38 INPUTS

381 General For most inputs other than magnetic micro-
phones and pickups, which can feed direct 1o the Stereo
60, some input matching network is necessary and this is to
be duplicated, one network for the left hand input and the
duplicate for the right hand input.

The input components are arranged normally in &
potential divider, shown in fig. 3.8 a, usually consisting
of two resistors but occasionally capacitors will be used.
Netwerk B can normally be mounted on the Stereo 60
n the holes provided near the inputs, network A vall
be included in series with the live signal lesd. The com.
panents can be clearly seen in our layout, fig 2 3.

A INPUT L |OR R}

TO
STER|EO 60

1
EARTH

Fig 38,1

If preferred 4 single preset potentiometer of 47K or
100K could be used 10 replace networks A and 8 - one
end of the control will be the input, the other end earth
and the wiper will go to the Stareo 60's input. The control
can then be set at the position giving best results

3.8.2. Fiatinputs This applies 10 all input signals derived
l(om rad_-u tuners, taperecorders, other preamplifiers etc
giving a flat’” frequency reésponse which does not require



equalization. For these mputs natworks A and b will be
resistors, typical values are shown in the tollowing table.

nput
sensitivity A B
3mV 0 open-circuit
10mV 68K 22K
30mV 100K 10K
100mV 100K 3K3
300mV 100K 1KO
v 100K 33062

These all give an input impedance of 100K, approximately.

To give an impedance of 200K the values should be deubled
el

11 1s of no consequence that the impedance be matched
1o the tuner, provided the input impedance to the Stereo
60 is greater than the tuner’s output impedanca. The
sensitivity of the Stereo 60 will normally be chosen 1o be
greater than the tuner's output. Thus, with a tuner gving
500 mV at 1K a suitable maiching network woukl be
that for 300 mV 100K,
3.8 3. Magnetic pickups Since magnetic pickups are generally
of superior performance 10 ceramic and crystal pickups

they are 10 be preferred, especially since all magnetic
pickups will feed the Stereo B0 satisfactorily, It can occur
that if & high output magnetic pickup is used, the Stereo 60
volume control will be set at & very low level for normal
fistoning. 11 this is undesirable the Stereo 60's gain can be
reduced by incressing R2A and R2L (see fig. 3.2 and 3.3).
Increasing these from 27081 to 56082 will approximately
hatve the gain on all inputs.

3.5.4, Other prehups A crystal or ceramic pickup, when fed
into a high impedance, gives a flat frequency response,
However, when fed into a low impedance {lower than 1M
or so) the bass is reduced and treble increéased. By correct
leading it is possible 1o give a very similar output to that
from a magnetic pickup.

These are three basic methods of feeding 1o the Stereo 60
al Via a 1M or ZMZ resistor (A in fig, 3.8.1) to a fiat input,
when resistor B is chosen to suit the cartridge’s output as

tollows:

Cartridge output 30mV 100 300 WV

recommended resistor  open I3K 10K 3K3
'8’ circuit

This method is recommended for the cheaper, high
output, erystal cartridoes when A of 2M2 end B of 4K7

shoule geve pood results

The tretiie can be increased by hitung a small capacitor
150 200pF | across the 2M2 resistor
L) Loading with a capacitor In this case the cartridge is led
direct to a flat mput and the capacitor fitted in pluce of
network B {fig 3811

Thes method & recommended for use with the lower
output ceramic cartridges, when the capacitor can be about
500 to 100n: the larger it is the better the bass response

The treble can be increased by fitting a small ressstor
1100£2 — 50082} in series with the capacitor.
¢) By toading the cartridge to give HIAA response, The
cortridge’'s manutacturer will often be able 1o recommend
a parteular loading network, but the table below gves some
specific networks.
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This method is recommendsd if the cartodge manufacturer
gives i specific matching circuit

3.9 MAINS SWITCH

The mains switch fitted to the Stereo B0 makas two
connections when in and makes a third when out, the
first being broken

Contacts are made between terminals 1 and 2 and
between 3 ard 4 when the swileh s in and hetween 5
and 6 when out.

The switch is rated at 2A 250V and can be used to
awitch the power 1o the mains povees supply as well
as 1o the turntable and other equipment up to 500 VA

Mains wires 1o the switch should be twisted together
ugntly and kept away from any input wiring, More
details of this are given in figure 2 3 end w2ction 2.4,

Contacts 5 and 6 are not normally used for switching
the mains

3.10 MONGO USE

Mono/Stereo Switching is not strictly necessary since,
with & stereo record player, stereo records come through in
stereo and mono records will come through in mono. With
a stereo tuner switching is normally accomplished by the
decoder,

1f a mono input is to be fed into the Stereo 60 used
with enly ane Z50 all connections to the left hand channel
of the Stereo 60 and to the left hand Z50 can be omitted
entirety.

if a mono signal 5 to be fed te both channels input

© and input ®) should be connected together and
the input fed via the appropriate matching network to
the combined input, as in section 3.8

Meno switching can ba accomplished by shorting
together points MR and ML on the sux. switch, shown in
fig. 3.3, 1f these points are shorted any signal fed into
gither (D or B input will be amplified by both
channels

1f the mains 'on’ switch is pot required this can be
used, Connact contact 5 to MR and contact 6 to ML.

DO NOT DO THIS if the switch is used for mains
Otherwise a separate single-pole toggle (or other type)

3ren
GOLDRING csun

SONOTOM ATARC

Lt
R

on/off switch can be used
An alternative, comprehensive, switching circuit 1s
given in section 4.15.6.

3.11 TAPE RECORDER

A signal of approximately 120 mV, unatfected by
tone and volume controls can be taken from points
TR (or TL| an the pickup switch {see hig 3.3)
and earth to feed to a tape recorder. This signal ks not
suitable for feeding direct to a tapehead

Foe driving a tapehead direct a special amplifier
with its own oscillator would be required and this has to
be closely matched 10 the tapehead in use.

The Stereo 60 could be modified for playback from &
tapehead by litting a capacitor of 6n8 in series with A58
and with R5L, to give CCIR equalization for 7.5 1.p.s.
For other tapespeeds, CCIR, the resistors RS can be
changed as follows:

375 1.ps. new standard 13K old standard 18K
1875 i.ps, newstandard 18K  old standard 27K



4. Z30 AND 250

4.1 TECHNICAL DESCRIPTION

TR1 and TR2 are a long-rtailed pair by means of which
the input conditions {on the base of TR1) are comparaed
with the output conditions

The input conssts of two pars: & d ¢, level, proportional
to the supply voltage, obtained from R1 and R2 and the

a.c (signal]l input, This is compared with the voltage on
the base of TR2 and any difference is amplified and fed
to TR3 which amplifies it further. TR6 and 7 are emitter
followers 1o drive the output transistors TRB and 9 and
the voltage on the cutput, terminal 9, will follow the voltage
on TR3's coilector.

Ths output voltage, on terminal 9, is fed back via @
potential divider and 11s phase is such as to cancel out
any difference signal that originally caused it. Tha output
d.c. voltage will therefore stabilize 11self at the value
determined by R1 and R2 in the Z50 or at the value
determined by the combined effecis of R1, R2 und RS,
RE+R7 in the Z30. The a ¢. output signal will be in ratio
to the input of B8-R7 so that

R7
the voltage gain 1s exactly 40

TR4 and 5 are arranged a8 o corstant current collector
load to TR3 and it is this that enables such low distortion
performance to be abtained, as well as accurately defining
the current in TR3 and hence TRG and 7.

Currents and voltages are shown for the 250 |or
bracketed for the Z30) from a voltage of 35 The voltages
shown will vary at other values of supply
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Fig 4.3.2 1ayout of 250

IMPORTAN'!’ NOTE Z30s are now fitted with similar transistors 10 those indicated for the 250 labove), but the transistors in
these Z30s will not be safe in operation above the rated 35y, In particular these Z30s will have R1 3952, and R& will be prasent



44 TYPICAL PERFORMANCE SPECIFICATIONS

Dimensions: 85mm % 75mm
Input impedance; 100K /! 1n
Output Impedance: 0,102
Voltage gain: 40
Signal/noise ratio. 7008 below tull output at 30v,
Frequency response: 20Hz to 300K Hz23dB.
Distortion: 0.02% at all levels at 1KHz into 882 or 1502
Load Impedance: not less than 341
Maximum supply voltage: Z30 : 36v
250 ; 50v

Sensitivity for' 10w 382 © 126mV

10w 82 : 200mV

10w 1561 : 300mV
Power output. wee fig 4 6.

45 FACTORS AFFECTING THE QUTPUT

451 Power Supply and Loudspesker impedance effects.

The 250 acts substantially as s voltage amplifier so
that the voltage at tha loudspeaker will depend only on
the voltage applied to the input, subject to the limitation
that the peak to peak output voltage can never be
preater than the supply voltage and in practise s below th'
by about 3-5V.

The loudspeaker behaves approximately as a resistor
s0 that the power can be calculated:

Assuming a sinewave of maximum amplitude V, where
Vis 35V less than the power supply voltage, the rms

output will be 2—:’7-2—volts. The output power will be
v
m watts, where RL is the load impedance, in ohms.
L

Therefore maximum power will be given into 8 low
impedance from the higher supply voltages. A typical
correlation between available power and power supply
voltage is shown in Fig. 4.6,

452 Gain

The open circuit voltage gain of the amplifier is
defined by R7 such that the gain, A = ﬂg%’g]_- 40

Thus a signal of x volts at the input will produce 40x
voits st the output, provided the peak to peak voltage
at the output does not exceed the maximum voltage
swing V {see 46,1 )

w3 Nan Techrical Sunnmary
_The Z80 wewd any other amplifier) can only increase its
sageal nput (o the pick up etc 1, by @ certain lactar
callexd ats gain 1 the outpal s msufhiciont more input
iseequired. or the wmphitiee s gan hay to be incressed
The putput cannot excesd s raximum (even gqnaring
sitely considerationy) 11 too much mout causes loud
Passiges 10 sound broken up and scratchy the outpat
15 hmiated aond o this case (he power supply voliage may be
100 low or the loudspeaker inefficient or of too high an
impedance
The impedance of the laudspeakar, will affect the
loudness of the amplifier but an elfficient 16¢2 working
at IW can souna louder than an inefficient 32 working
4t 1w

46 5UPPLY VOLTAGE AND LOAD IMPEDANCE
LIMITATIONS

y o1 Voltage

The abselute maximum voltages are for the Z.56, 50v
for the Z 30, 35y |f these voltages sre exceeded damage 1o
the amphitier may well result

The amphifiers will perform doan 1o 8v although they

L give little power at this voltage

462, Load impedance

High impedances. The Z30/Z50 is quits sate on high
impedance toads and will not be damaged by an open-
circuit foad, Since the pawer will be greatly reduced inta
high impedarce loads no heatsinking will generally be
required

802 - 1582 loads are recommended tor normal use,
Heat sinking will be necessary unless the 2 30/Z 50 is
operated from the lower supply voltages, but no special
pecautions provided that the loudspeaker can handle the
power thit is available, shown in fig 4.6

411 1o 82 loads wilt demand highest power from the
amplifiers and unless very high power operation is requirad
1115 best, for general purpose use, 10 cperate the amplifier
ata reduced supply voltage. not mora than 25y with the
Z 30 ur 35y with the Z 50

11 higher power use 1s required the following steps must
b taken
1) A large hestsink must be usad [see section 4.7|
21 Precautions must be taken to protect the loudspaaker
and amplitier at switch on — 1t is best 10 de this by switching
on with the toudspeakers disconnected jsee section 4 171,
31 The follawinrsm mmavsmi e il b imses timifel ant b s miandmed
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4.16.2 Full Bridge Circuit 60w rms Amplifier For
some purposes where very high power is required or
when a large power has to be delivered 1o a high impedance
load the circuit of fig. 4.16.2 can be used This will
deliver approximately twice the power, into 1582 that can be
delivered into 7 582 by the normal circuit, i 2. 60w rms
continuous a1 50v or 12w at 24v. It can be used with 7.55
load at @ maximum of 35v and up to 60w rms output, or
about 20w rms from 24v. 11 s not recommaended for
operation into 38

Amplifier 1 is used in the normal mode and g signal is
fed from its output to the out-of-phase inpy A on
the sacond amplifier whose in phase input is carthed
This causes amplifier 2 to give an equal voltage out of
phase with amplifier 1. The loudspeaker is now
connected direct between the outputs. No isolating
capacitor 1 required since the d ¢ levels at terminals

/8, are identical for both amplifiers The cutputs of

the amplifiers are effectively in series, thus doubling the
voltage swing available and giving four times the power
into the equivalent load.

RV1 and R2 are included so that, should there be a
small d o, voltage difference between terminals 9 this
can be removed  To adjust connect a voltmeter in place



Figd71a&b

The Z50's output transistars, being sibicon, will work
with a case temperature of lOOéC so that the Z50 may be
site even if the heatsink will boil water, This however is
clearly undesirable because of the danger of burning
oneself on the transistors! 11 s best therefore if the
transistors do become too hot to touch to increase the
size of the heatsink,

The end bearing the connections nead not be fixed
down and can ba left freely Hoating if desired.

Al low powers, when heatsinking is not used, the 250
can be mounted by means of screws and/or nuts using
ordinary rubber grommets as spacers, as shown in
fig, 4.7.2.

48 CURRENT CONSUMPTION
The uble shows approximate current consumption, based
on sine wave (continuous) levels at vanous voltages

a0 80 150
50V not safe 1A (30w) 600mA (18w}
a0V 1.5A (33w} B800mA (19w) A50mA (11w}
30V 1.1A {20w| 600mA {10w] 300mA {5w)
20V 700mA |7w) 400mA (3.5w)  150mA {1 5w|
1av 300mA (15w 200mA (.75w)  75mA (0.5w)

The above figures are as a guide only and are generally
within about 20%. Subject (o the power and voltage
limitations {saction 4.6) they apply to Z 50 and to Z 30,

For normal music listening the current drawn will be
far less, say about % to % far loud pop music and about %
ta % for classical music and low level listening.

49 BATTERY OPERATION

Becausa of the low current consumption battenies are a
very suitable power supply, 12V, 18V or 24V are suitable
combinations.

Remember however that for a power of 5W from the
amplifier the battery may have to give up to 10W, so
don't expect too much from a small battery, The battery
should be able to supply the current indicated In section
48,

For battery operation the capacitor mentioned in 2.5.3
must be includad but its value should be increased. 1000uF
15 10 be considered the minimum value but larger values
(5,000uF or 10,000uF ) are advisable especially with smaller
sizes of battery . This capacitor must be rated at a working
voltage equal 1o or greater than that of the chosen battery
The capacitor is shown as C3 in fig, 4.11,1.

o
4 DA LOCENUTS

Fig. 4.7.2 fornr # wCOpSCREWS AN LAEDY v -

< HECONNECTIONS

Nite connectrons numbered 19 are provided. These
are located as shown in bg 4.2 ard g 4.3,

,_'l\Power supply earth { vel

Alnoul earth

&Drim stage earth

& Feedback point

& Input

& Alternative input earth
&Oaﬂummia! input {teedback point}

Llsl Positive power supply

& Output

41T EARTHING

I order to realine the low distortion of which the 250
5 capable 1t s of paramount importance 10 observe the
following paints: Failure to do this may result in
instability and will certainly increase the distortion

Fig4n

A point must be chosen roughly in the middle of 1he
amplifier and its associated circuitry . This earth point must
be connected o the chassis or metal work used and s



vital that no other connection s made to the chassis. To

this pgint musg be run separate wires from: terminals

Aé and of each Z50 in the system, esch loudspeaker
earth, any volume controls, preamplifier etc in use and the
power supply. If the power supply lead is longer than a few
inches the capacitor mentioned in section 2.5.3 must be
included, see also section 4.9 This earthing arrangement is
shown in fig. 4.11.1

412 OUTPUT

4.12.1 Qutput Capacitor No output capacitor is supplied
since this is & bulky component and including it in the Z50
would substantially increase 115 seze and reduce the mount
ing flexibiliny of the 250. In addition the output can be
selected for the loudspeaker chosen and there are certain
applications in which a capacitor s not required. This
capueator is included in the circuits illustrated when -
applicable.

Use of 1o small a capaciter will result in loss of bass:
the bass response will be 308 a1 a frequency, F, whare

F- 108
ZnR C

where F is the freguency in Mz, RL 1% the loed impedance

in ohms and C is the output capacitor in microfarads
S500uF with 1550 load, 1,000uF with 882 or 2000uF with
30 will give a frequency Timit of about 20Hz. The capacitor
Is 10 be connected 10 series with the live loudspeaker lead
as shown in fig_ 4. 11.1 and should be rated 1o work at a
voltage greater than hatf the power supply voltage, thus
from 35V supply this capacitor must have a voltage rating
of at least 18, For safety it is best 10 close a value above
this, 1.e, 25V working.

UNDER NO CIRCUMSTANCES must the 250 be run
nto a normal load without this output capacitor,

4.12.2 Qutput to Headphones The 250 can be used 10
drive headphones of any impedance between 10K and 36!
The circuit is shown in 1ig. 4.12.2.

SW1 is a headphone/loudspeak er switch shown in the
lowdspeaker position

A is a resistor of typically 22082 11 may vary between
1052 and 1K depending upon the headphonesh which 1s
chosen 1o give a comfortable earphone volume level at
the control setting normally used for loudspeaker
hstening. 11 shauld be rated at 1W

If separate yolume cantrol of tha headphones 1

4122

required the circuit inset can be used in place of the
headphones, RV is an ordinary wirewound type.

If the loudspeaker listening is not reguired SW can be
dispensed with and the output capacitor can be
decreased 1o 100uF,

4.12.3 Output via transformer The 250 can be used via a
matching transformer 1o drive inefficient 1582 loudspeakers,
or they cen be used with a 100V line or other matching
transformer. However since the primary d.c. resistance of
some transformers is low there can be danger 1o the out-
put transistors from switch-on pulses, The protection
circuit of 4.17 should therefore be used and the output
capacitor shoutd not be greater than 1000uF .

4.12 .4 Electrostatic loudspeakers No special precaution
nead be taken with capacitative loads since the Z50
stable with such loading. However the precautions required
for transformer output should be taken: See saction 4,17

413 INPUT

The input between and Ahu & dc voltage
present and therefore an isalating capacitor must be

wsed, this is shown in fig. 4.11.1 and will be included
in the circuits given where appropriate. Failure to use
this capacitor when necessary will prevent the 250
functioning at all. This capacitor i not necessary when
used with the Stereo 60, nor is it required when the inpat
if fed between 5 and 6 as in fig. 4.15.4.

The value of C will again affect the bass response, which
will be -3d8 where

T [l
F= onc
F is the frequency of Hz
C is the value of the input capacitor in uF
By a diligent choice of this capacitor and the output

capacitor in 4.12.1 bass roll off can be provided of 6 di
per octave, giving a simple rumble filter,

4.14 INCREASING THE GAIN

The voltage gain of the Z50 is controlled by R8 and
A7 (see waction 4.52) For input devices (pick-up eta),
giving too low an output the gain cap be increased by
fitting a resistor between & and . This resistor

will not normally be less than 10042 although even more
gain can be obtained by reducing further, The lower
the resistor the greater the gain

Unfortunately greater gain can only be obtained by
increasing the distortion, but a large increase is possible
before this becomes even audible,

4.15 CONTROL CIRCUITS

Throughout these circuits a dot indicates the contact
at the clockwise end of the track as shown in Fig, 4,15,



15.1 Simple Volume Contral A volume control can be
added as shown in fig. 4.15.1. 100K is a suitable value for
most purposes but other values such as 47K, 22K, 10K or
5K can be used. 11 should be a logarithmic type but a semi-
log or linear type can aiso be usad.
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Fig 4151

4.15.2 Simple Stereo Volume and Balance Control This
rombines two volume controls of fig. 4.15.1 with a
balance control and the values can be the same as those irn
g, 4.15.1, The volume control should be & dual log type

4.15.3 Alternative Stereo Volume and Balance This
circuit can be preferable 1o 4.15.2 but requires a

ganged log/antilog potentiometer of the same value as the
volume control,
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3.5 Comprehensive Tone Control This circuit gives
approximately £ 15dB a1t 100Hz and 10KHz. Input is
between points A and earth and should be fed from a
suitabile preamp or other source of not more than
10K impedance,

Output is from points B and earth should be fad to the
volume control circuit of fig. 4.15.1, 415.2 or 4.15.3,
using a value of 100K for the volume control,

The tone controls will reduce the gain of the amplifier
considerably since they cause a voltage loss of about 12 —
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anxd the balance a linear type of the same value as the
volume control,
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4.15.4 Alternative Volume Control This circuit is
suitable for use with crystal pickups, but guitar pickups
and other ‘floating’ inputs can be used if C1 and R1

are omitted.,

R 1 should be 330K for most pickups. Increasing R1
will give less gain but will result in an increase in bass
TESPCNSE.

C1 should be about 300pF: higher if more treble is
needed, lower if less.

R2 15 to increase the gain, see 4.14.
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the input sensitivity 1S sbaut 3 volts. Some tuners and
tape recorders will feed it satisfactorily since a small
Increase in gain can be made 10 the Z 30 as detailed in
section 4,14,

The circuit will not work from a pickup direct, a
suitabile preamp circuit is givan in 4 156,

4.15.6 Preamp for Crystal/Ceramic Pickups Currant
consumption of this circuit is approximarely
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GOOpA from 21V supply |f the supply voltage is raduced
below 21V, RB should be reduced to keep a voltage ol not
less than 12 on C1

A3 can be adjusted of necessary 10 keep the voltage
an pomn 'A” a1 aboot 6BY [haif C1 voltagel

Input impedance s about TM5S to 28 and the voltage
gasn is about 26, giving an input sensitivity when used
with 4 155 of about 50mV suitable for most ceramic
pickups, With the higher output cartridges B4 can be
mereased to 1K or 2K2 10 reduce the gain

4157 Maona fstereo switch
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Fig. 4.15.7 shows a comprehensive mono/siereo
control which can be inserted between the volume control
or other input circuit used and terminal

All wires to this should be screened and kept as short as
possible.

The balance control will only operate as such when the
switch 1§ in the normal or reverse stereo mode

416 APPLICATION NOTES

4.16.1 High Power Low Distortion Audio Oscillator

The output = fed back, via an attenuator consisting
of a 6v bulb in series with RV 3 and the Wien Bridge
consisting of R1, RV1, C1, R2, AV2 and C2 to the input.

In aperation the lamp will glow giving a visible
indication of operation. |f the output increases for any
reason the bulb's resistance will increase, reducing the
signal fed hack and hence stabilizing the output,

With 4 Gy 0.3a bulb /3 can be 1525 but a variable
resistor can he used if it «s required to vary the cutput.

73 should not be reduced to too low a value or instability
will result Reducing R3 will cause the bulb 10 grow dim
antd il an output below Gy is reguired @ lower voltage bult
should be used, when the value of R3 can be increased

The frequency is determined by the Wien Bridge network
and will be approximately 1KHz when RV1 + R1 =
RV2 « R2 -~ 10K and C1 =C2 = 15nF.

The cireuit will give 15w sinewave, from 35v supply,
a1 (.15% distortion into 852 soad, and 1w inta 1582 a1
0.05% distoron, whon using the 230 and up ta 30W with
the Z250.

Fig 4 16.1b gives the approximate r.m.s sinewave
voltage obtainable into an 851, 152 or greater load st
various power vollages.

The circust will oscillate at up 1o 200KHz, although the
distortion rises considerably at high fraquencies.

The circuit can be used for testing loudspeskers, as a
general purpose signal generator It could also be used,
via a suitable transformer, 1a drive o tape erase head or
10 supply up to 30W power at any audio fraquency, to
dnive & small motor etc

It can also be used to make interasting noises (electronic
muscl by fitting a light dependant rasistor JORP12|
between /3 and @\ : flashing a light on the resistor
will modutate the oscillation. Other affacts can be obtained
by Ieeding another signal, via 100K and 100n, in1o pin 6.
when beat frequencias 81c can result

4.16.2 Full Bridge Circuit 60w rins Amplifier For

s0me purposes where very high power 1S required or

when a large power has to be delivered to a high impedance
load the circuit ol tig. 4.16.2 can be used. This will

delver approximately twice the power, into 1551, that can be
dalivered into 7 552 by the normal circuit, i.e. 60w rms
continuous at 50v or 12w at 24y 11 can be usad with 7.582
load at a maximum of 35v and up to 60w rms output, or
about 20w rms from 24y, It 15 not recommended tor
operation into 3§}

Amplifier 1 15 used in the normal mode and g signal 15
fed from its output to the out-of-phase inpu A an
the second amplifier whose in-phase input A 15 garthed
This causes amphitier 2 1o give an equal voltage out of
phase with amplifier 1. The loudspeaker 5 now
connected direct betwean the outputs No wsolating
capacitor is required since the d o, levels at 1erminals

&c are identical for both amplifiers: The outputs of
the amplifiers are effectively in series, thus doutiling the
voltage swing available and giving four times the power
into the equivalent load.

RV 1 and RZ are included so that, should there be a
small d.c_ voltage difference between 1erminals 9 ths
can be removed. To adjust connect a voltmetar in place
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W) Frg 417 1 illustrates additional components that can
be added 10 vach Z 50 to reduce this surge, although it is
not possible to completely remove it by this method

The diode can be any small signal silicon diode with low
junction capycitance. A rectifier diode is not satisfactory
Tha followng types can be usad. DA200, 0A202, BAT0O,
BA148, Y630, 1SJ50, ISH150 etc.

ig 4.17

of the loudspeaker and adjust RV 1 so that no voltage
difference is measurable. The voltmeter can now be
removed and the loudspeak er connected,

Failure 1o sdjust RV could resadt in e small d.c
imbalance causing @ net current How through the losd
and this can lead 1o overheating and runaway of one or
other driver transistors. R1 must be mounted directly on
termingl 7 of the second Z 50 to keep this lead as short
& possible.

1f the gain of the circuit needs to be ncreased section
4.14 need be applied only 1o Z 50 1

It is not necessary to fit the switch-on-sutge supprassion
ciecuit (4.17) to this amplifier since no surge a1 swatch-on
can ocour

4,16.3 Intercom

The Z 50 can be used as & very effective intercom,
using two suitable loudspeakers. The circuit is shown in
fig. 4.16.3.

SW1 and SW2 are ganged and are shown with LS1 as
the microphone and LS2 a5 the loudspeaker | f required
SW1 and SW2 could be relay contacts so that a third wire
could be run to the remote loudspeak er 50 that this could

operate the talk/listen switch (the third wire would be use
in conjunction with the remote earth return wire),

LS1 and LS2 can be any suitable 3, 8 or 158 loudspeakers.

TF 1 is best as a microphone transtormer with 3, 8 or 1682
1o 100K matching, but an ordinary output transformer, of
the sort that is used with valve raclios, is quite suitable. The
low impedance secondary that was will become the primary
and the old primary will feed to the Z.50. Do not position
this transformer near the Z 50's power supply since it will
pick up hum from even over a foot away.

RV 1 is a gain control, 1o increase the Z 50°s gain. It can
be omitted in many cases.

SW3 is a call switch, which can be omitted if not
required, It is used in conjunction with the circuit of 4,16.1
which is fitted around the Z 50 and switched into use when
required, Point A will connect the junction of B1, C2 and
RVZin 4.16.1a,

4.17 SWITCH ON SURGE

At switch on a large voltage i immediately developed
across the loudspeasker, which can be at the least annoying
and may be damaging if a 302 loudspeaker is usad,

WARNING I the Z 30 shows any tendency towards
instabifity, which may not be audible, fitting tig. 4.17 will
result in total instability with very sudible results. Use of
the wrong diode will also aggravate this. The diode should
be mounted on terminal 7 with its positive lead as short as
possible.
bl An alternative is 1o use twWo on-switches, one 10 switch
on the mains and a second which is usad 1o connect the
loudspeakers into circuit after & few seconds, A 2 pole
switch 16 required, one pole 1o be used for each speaker, and
a 10082 W resistor should be connected from the
output capacitor s negative lead 1o #arth on each channel,
to provide a charging path for the output capacitor.
Output protection. |1 s diflicult 1o effectively protect
the Z 30s output since modern output transistars are so
quick acting that compiicated electronic circuitry is
neaded for protection.

It 1s however permissible to Insert @ resistor in series with
the output capacitor Whitst this will cut the power down
for maost uses full power will not be needed 5o the resistor
will have very hittle apdible etfoct. However a resastor
inserted here will protect'the amplifior should the loud-
speakers be inadvertantly shart circuited,

A resistor af 3 - S8 s generally suitable.




5. POWER SUPPLIES

5.1 TECHNICAL DESCRIPTION
The PZ5 uses a transformer with two primary windings

and two secondary windings. The primaries are connected
in parallel for 100-125V or in series for 200250V The

secondaries, giving a maximum 20V, are full wave rectified 1o

@ve a maxinmum ne load 30V across the smeothing
capacitor. The circuit is shown in ligh 2.1,

In the PZ6 the same transformer is used with the
sacondaries In sories, bridge rectilied 1o give a no load
BOV acrass the smoothing capacitor. This « then
stabilized 10 35V 8t 1he output,

Since this voltage across the base emitter junction,
of a stlicon transistor is essentially constant under normal

vas corsditions, this voltage in TR s used as the reference

and the output voltage stabilizes inself so that the ratio of

e outpul to 1the valtage across R4 s in proportion to the

ratin of R6 10 RS The output voltage can therefore be
varind by adjusting RE, The circuit 15 shown in fig 52.2

Fig 531

Fug 532

The use of a fuse 1 vital and we will accept no
responsibility for any damage arising from the omission of
this fuse

. T |~
mo——q;; -1l

Fig 551

6.5 2 Qutpur of the power supplies is between + and
(chassisl [-] . On the earlier PZ5 [Z] was isolated from
the chassis and o separate [E] terminal used for the
chassis connection

5.5.3 Earthing It the power supply is mounted on the same
metal chassis 85 the rest of Project 60 the connection
between the earth point and 7] will be made through the
chassiy and no separate witad connection 15 to be made

However if the power supply is an early PZ5 or s
insutated from the chassis a separate carth cannection must
[oin the earth point to ]

Maine eacth should connect normally 1o the mam eartn
point, but when the power supply s used to drive other
aquipment mains earth can conngct to 'j direct

Fig 521 and Fig 5.2.2

5.4 SPECIFICATIONS

A c. Mamns input 100125y or 200-250v 50/60H 2

Size 100mm x 72 mm x 48 mm.
Weight linc packing) 1 Kg.

PZ4 PZG
Output volhage, no load 30V max 35v
Output voltage st 1A 25y typically 35v
Maximam current 1.5 1.5A

56 CONNECTIONS

PZ5 connecting points are as shown in Fig, 5.

3.1
PZE connecting points are 35 Sown in Fig 532

5.5 1 Mains connectians are 1o be made, via o luse
{500mA or 250mA slow blow! and 3 switch, to contacts
5 and T as shown in Fig. 5.5 1

554 100 125v Working To changa from 220 1o 110y thy
risd and gink wares from the teanslormer [at present conmocied
1o land B Figs, 1 and 2) should he unsoldered Now connect
the red wire 1o the same land as 1s connected the msuve wire,
andd ponnet the pink wire ta the same land ay 15
connecled the orange wire

For 110v operation the fuse rating (mentioned ander
minns connections) shoukd be doubied

To change from 110 10 2200 the above procedure
Musl e reversed




- ART THREE

6. SERVICE INFORMATION

6.1 FAULT FINDING

11 the instructions in this manual have been adherred
10 the equipment should give long service without requiring
attention but, should it be necessary, information is grven
elsewhere which shoukd enable many faults to be located,
and spare parts are gvailable should the user wish 1o
ffect the repair himself

Hthe faalt anises however the following procedure can
be wsed to locate the fault -

6 1.1 One channel only exhititing fault

la) Test loudspeakers: exchange lelt speaker and right
speakar: if the fault stays on the same lowdspeaker this is
faulty,

(b) Check pickup and input circuitry: short out MR to
ML, putting Project 60 into mono, If bath channels
amplify properly the fault isin the pickup, tuner, input
socket, components etc.

{c) Check Z 50s: short (D to @ . 1 the faull remains on
the same channel this Z 50 is at fault. 1! both channeks go
dead there is probably a short circuit in the wiring, or
possibly the Z 50 is at fault, but :f both channels come
to life the fault is in the Stereo 60

6.1.2. Bath channels at fault: This is not so likely if the
units have been correctly assembled, but incorrect assembly
is likely 10 damage PZ6 or Z 50s. PZ5 and Stereo 60 are
not so easily damaged Failure of a system which has been
working s most likely to be due to a fault in power supply
or wiring

6.2 FAULTS

Whitst none of the following faults are common they
can occur.

6.2.1 Stereo 60 Mains switch: the push-push interlock
mechanism is controlled by 4 spigot and a leal spring which
is retained by the coil spring on the switch shaft. Coil and
leaf sorings are visible in fig. 3.5.1. 1€ the springs are disturbed
the spigot can drop out and the switch will not jock in,
Spare ports are available.

ON NO ACCOUNT use switch cleaner to remove faults
insade the mains switch since this will dissolve the
mechanism,

Channel matching. The matching between channels 15
controlled by the volume controls, 11 1s pessible to alter
the matching by gripping the shaft between the two
volume control potentiometers with two pairs of pliers
and slightly twisting the shaft. This is best done at the
volume fevel where mismatching 15 most noticeable.

6.2 .2 Z 30/Z.50 Overloading the project will normally place
a strain on the power transistors which are therefore more
liable to damage than the rest of the circuit. [t is quite

permissible to remove both power transistors from circui.
1o test the amplifier, but of course the amplifier will not
work into a load of fess than 10063 with the power
transistor missing

R11/R12 overheating This can only occur of the b
junction of the retevant power transistor is open circuil
1f the resistor overheats there is o point in replacing 1t
unless the power transstor s also replaced

6.2.3 Power Supplies There is little to fail on the P25 and
mechanical damage s most likely.

The PZ6 will however be damaged by overfoading the
output, normally the driver transistor, TR2, will fail
either shortcircult of open-circuit.

6.3 CONDITIONS OF GUARANTEE

All modules of Project 60 are coverad by 24 moenths
guarantee under which we will rectify at no charge any
fault due 10 defective components ar manufacture, subject
to the following conditions

L1} That the item concerned be returnid 10 us separated
from all external circuitry. properly packod so as 10 avoi

Jmage in transit to us, The equipment must be returned
direct to us, not through a third party.
(2) Tha} the 1tem has been used in accordance with our
Instructu_)ns, has bean subjected 1o no form of mis-use
and has in no way been subject 1o unauthorised mechanical
or electrical modifications: in particuiar the matal work
etc. must not have been drilled or cut.
(3) Thql no damage has been done by inexpert attempts
to repair fault(s).
(4} That the equipment be returned with a lerter stating:
Date of purchase. Name and address of supplier.
The nature of the suspected fault.
(5) Instruction for return {section 6.5) must be adhered to.

If any of the above conditions of guarantee are not met

the guarantee will be null and void,

6.4 SERVICE OUTSIDE GUARANTEE
For service not covered by the guarantee we make 3
standard charge for service as follows:

Z30 15/~ PZ5 20/—
Z50 15/ PZ6 20/—
Stereo 60 20/

This fee must be included with the parcel sent for repair.

It covers components, labour and inland carriage so we are
nat prepared ta invoice for repair. On invoiced jobs 5/—
extra will be charged to cover the clerical work involved

6.5 GENERAL CONDITIONS OF SERVICL
All modules returned to us for any reason will normally
be replaced by a reconditioned module in similar condition
We cannot {except at our discrétion) replace modules,
which have in any way been used, by new unused moduies.
WQ cannot undertake to answer letters enclosed with
repair work - all letters requiring answer and orders for
equipment must be sent separately
Dq not return equipment without a covering lettar:
we will accapt no responsibifity for loss of equipment
which does not include a letter,
~ Under no circumstances can we accept customer’s own
installations for repair except by prior written agreement.
The fault may be a simple one, or one which we can
readily recognise so It may be worth contacting us for
lnionpalion befare returning the equipment for repair.
It is not necessary 1o remove any connecting pins
that have been fitted 10 the modues,

The e_quipmem must be properly packed so as to avoid
dumage in transit 1o us.



