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Modu les  in  g roups  B C & D are  in tended to  work  f rom a  power
supply of group E or from any other source of voltages between 25
and 35  (some modu les  down to  12v  and some up to  55  vo l ts ) .  The
power  supp ly  shou ld  be  chosen in  con junc t ion  w i th  the  power
ampli f iers: i t  wi l l  also drive whatever preamp modules you choose.
B Signal sources
BA FM (VHF)  Tuner  in tended to  rece ive  FM t ransmiss ions ,  88MHz
to  108MHz.
BB Decoder intended to be used in conjunction with the tuner to
convert i t  to stereo receotron.

These two modules could be instal led {with a PZS) to work with an
ampli f ier other then a project 80.

It  is also possible to use the decoder with tuners other than the
proiect 80 tuner to convert them to stereo.
C Preamps and control systems
CA Project 80 Preampli f ier. A stereo preamp,/control unit .  l t  is the
heart of any ampli f ier made from project 80 modules.
CB Active Fi l ter Unit (AFU). An optional addit ion to extend the basic
faci l i t ies of the project 80. l t  is intended to improve performance
where old records are used, or when cl ' reaper turntables are used.
CC SO Decoder. For quadraphonic sound an SO decoder, two more
power amps and possibly a second power supply are added to the
exist ing stereo unit.  The decoder also has i ts own tone and volume
controls for the rear channel. The decoderis covered by a separate
m a n u a t .
D Power ampli f iers
DB 260 for al l  systems up to25W (8 ) or 40 W with 4 . For higher
powers (up to 50W into 15 or 80W into 8 ) two 260's can be used
back-to-back. The ful l  advantage of a 260 over the 240 can only be
real ised when using PZ8 to power the system.
DA 240 for al l  systems up to 18W RMS into 4Qspeakers.
E Power supplies
EA PZs suitable for smaller domestic si tuation of 5 + 5W stereo or
1 0 W  m o n o .
EB PZO a higher powered version for up to 25W total output (12W +
12W in to  8  O) .

240's wil l  normally be used with PZ5 or P76. Although 260's can
be used, there is no advantage unless a PZ8 is chosen. PZ5 and PZ6
are both mains operated and \220-240 volts) and can be adapted for
1  1  0 -120v  ooera t ion .
EC PZ8 a high powered voltage stabi l izer with sophist icated protec-
t ion circuitry bui l t  in, and performance tai lored to match two 260's
working into BQ, del ivery 25 + 25V1 . The PZ8 can also power other
combina t ions  bu t  the  to ta l  aud io  ou tpu ts  f rom i t  w i l l  be  l im i ted  to
about 50W (e.g. 50W on mono, or 25 + 25W stereo, or 4 x 12Yz\N
on quadraphon ic ) .

The PZ8 is not mains powered and requires a separate transformer
rated at 40V,2A.
F Other parts
FA Masterl ink a connecting panel with output and input sockets
f i t ted.
FC Switch module containing a mains switch and neon indicator.

These two modules are included in the Project 805 which also
contains the Project 80 Preampli f ier 2 240's and PZ5 with ready
tagged wires to al low solderless assembly. Project 805 is covered in
lavout EA.
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Apology

We regret that, due to circumstances beyond our control, the layout
and design of this first edition of the Project 80 manual has been
rushed. We apologise for any resulting errors and inconsistencies
but if you have any comments, criticisms or suggestions the author
will be pleased to consider these when the next edition is reprinted.

Introduction
This manual describes Project 80 high f idel i ty modules for the home
constructor. Part One deals with some complete projects for the
home constructor and gives a pictorial layout of each, with a
shopping l ist and detai ls of some suppliers. Layout AE deals with
Project 805 specif ical ly.

The beg inner  i s  s t rong ly  recommended to  fo l low one or  o ther  o f
these projects exactly, but the rest of Part One gives addit ional
information on complete systems and hints for those who wish to
depart from the suggested layouts.

I t  is not possible to l ist al l  the pit fal ls that can occur but i f
commonsense is used and the hints are fol lowed, even the complete
beginner wil l  be able to assemble his project into whatever case or
system he wishes - and he wil l  get excel lent results f i rst t ime.

When w i r ing  the  modu les ,  you  may f ind  i t  he lp fu l  to  co lour  the
wi res  on  our  layouts .  For  ins tance,  you cou ld  co lour  a l l  the  w i res
connected to the power supply + ve in red and say to the -ve in
green. There wil l  then be far less chance of a mistake when wir ing.

Sec t ion  46  is  about  fau l t  f ind ing  -  jus t  in  case you do  make a
mis take  in  assembly ,  o r  someth ing  goes  wrong.  l t  inc ludes  a
step-by-step chart which wil l  help you f ind most l ikely faults.

Par t  Two o f  the  manua l  dea ls  w i th  the  ind iv idua l  modu les ,
un i t -by-un i t .  l t  g ives  c i rcu i t  d iagrams,  per fo rmance and techn ica l
in fo rmat ion ,  as  we l l  as  l i s t ing  many in te res t ing  and usefu l  app l i ca-
t ions  fo r  the  ind iv idua l  modu les .

Sec t ion  number ing

By i ts very nature, a modular system is f lexible - new modules
are  announced f rom t ime to  t ime.  Th is  manua l  i s  there fore  p lanned
so that there is a logical place for information on new modules. The
manual is also laid out so that as far as possible i t  is in the order you
want i t  -  the f irst thing you wil l  want is to assemble your new
system - so the practical projects come f irst.  Only i f  you are
depart ing from one of these wil l  you need the rest of Part One (with

the  except ion  o f  Sec t ion  A1 wh ich  dea ls  w i th  mount ing  the  modu les) .
Part Two is numbered as consistently as possible so that Sections

BA2,BB2,  CA2,  e tc .  a re  a l l  c i rcu i t  d iagrams,  wh i ls t  B86,  CB6,  DB6
are al l  information on power supply requirements. Where two
modu les  have common in fo rmat ion ,  e .g .  tuner  and decoder ,  wh ich
have ident ica l  power  supp ly  requ i rements ,  ra ther  than inc lude th is
information twice as 846 and B86, i t  is included as Section 86
there are no Sections 8,46 or B86.

240 and 260 have much common information included in Sections
D5, D6, D7 and D10. The power supplies PZ5 and PZ6 are very
similar so that common inforrnation on these is included as EAr'EB
when it  does not include the PZ8.

Modules Available
The fol lowing l ist shows al l  the modules which are avai lable, or
projected, at the t ime of print ing. The modules are grouped into four
sections lettered to coincide with Part l l  of the manual: B signal
sources, C preamps and control units, D power ampli f iers E power
supp l ies  and F  o ther  modu les .



AB 1 PZ6/Z40layout

Part 1: Complete Systems

AB 25w stereo amplifier using PZG
Shopping l ist

Z.40
Project 80 Preamplif ier
AFU (opt ional )
PZ6 lor PZ5)
Cabine t ,  meta l ,  19"  x6"  x2"  approx

3 5  p in  180"  (A  type)  DIN sockets  and p lugs
2 2p in  DIN speaker  sockets  and p lugs
1 2 pole mains switch (toggle type)
1  Min ia tu re  pane l  mount ing  fuse  ho lder
1  Cab le  c lamp ( fo r  ma ins  cab le )
2  Heats ink  b locks  ( fo r  240 mount ing)
1  Res is to r  (120Olw)  fo r  tuner  +  ve  feed (PZ6 on lv )  (see  nore  2)

22 684 x % " screws (see note 1 )
18  6BA nuts

1 6BA % " screw (for earth point)
6  684 so lder  tags

1 yd stereo microphone cable
1  yd  s te reo  mic rophone cab le
3 vds assorted colours f lexible wire
as required: 3 core mains cable
Su i tab le  cab ine ts  a re  ava i lab le  f rom:  H L  Smi th  &  Company

278 Edgware Road
London W2

(P la in  a lumin ium chass is ,  undr i l led)
NSMHC Sa les  L imi ted
(Nat iona l  Soc ie ty  fo r  Menta l l y
Hand icapped Ch i ld ren)
17 Pembroke Souare
London W24EP

(Alumin ium chass is  w i th  s l ide-on  wood sur round)
West Hyde Developments

Limited
Ryefield Crescent
Northwood Hil l
M idd lesex  H46 1NN

(Black  cab ine t  w i th  wooden end pane ls  punched ready  fo r  var ious
combinat ions  o f  modu les)

West Hyde can also supply al l  hardware, etc.,  to suit  their cabinets
or  your  loca l  shop shou ld  be  ab le  to  supp ly  a l l the  requ i red  i tems.

AB3 Notes

l .  The Z40s  are  mounted on  heats ink  b locks  as  shown in
41.2 .  The nu ts  and bo l ts  ind ica ted  above assume tha t
b lock  has  684 tapped ho les  -  i f  you  use nu t  and
fas ten ing  fo r  the  b locks  you w i l l  need 8  less  %"  screws
four  ex t ra  l  "  sc rews and nu ts  l fo r  %"  b lock) .

2 .  The box  is  w i red  so  tha t  the  complementary  tuner  (Sec t ion
AD)  p lugs  in to  the  tuner  socket  and draws power  f rom the
ampli f ier, therefore there is a connection from PZ6 + ve to Pin
4  on  the  tuner  socket  to  p rov ide  h . t .  Th is  w i re  shou ld  on ly  be
fi t ted i f  a tuner is to be used.

The resistor shown in this + ve feed l ine is not reouired when
a PZ5 is used.

3. Using a PZ5 instead of the PZ6 wil l  reduce the output power
(see section E4) but wi l l  have l i t t le other effect except for a
s l igh t  inc rease in  hum leve l  when us ing  the  tuner , /decoder .

AC A stereo record player (and
tuner) using PZs

AC 2 Shopping l ist
2  Z .40
1 Project 80 Preampli f ier
1 Project 80 tuner {
1 Project 80 decoder 1 optional
1 PZs
1 P l in th  w i th  deck
1 100 pF 25V capac i to r  ( fo r  tuner  and decoder )
1  5  p in  DIN socket
2  2  p in  DIN speaker  socket
1 Coax aerial socket
1  Pane l  mount ing  fuseho lder
1  doub le  po le  mains  swi tch
1 metre stereo microphone cable
3 metres assorted colours f lexible wire

AB2
2

I ia

the
bolt
a n o



PZS/240 plinth lavout

3  met res  mains  cab le
a lumin ium fo i l  fo r  l in ing
68A 1/q" Screws
68,4 1" screws
68A Yr" spacers
684 nu ts
6BA solder tags

A

5
4

1 8
6

AC3 Notes
1.  The p l in th  we use in  th is  example  is  the  BSR McDona ld  Ap1,

suitable for HT70, MP60 and 610 decks. l t  measures 405 x 370 x
88mm approx. When choosing an alternative pl inth make sure
it  is the same size.

2 .  In  o rder  to  min imise  hum,  the  ins ide  o f  the  p l in th .  where  the
preampli f ier, tuner and decoder f i t ,  should be l ined with metal



foi l .  Aluminium cooking foi l  is very suitable. Use a contact
adhesive to glue a layer inside the cabinet before dri l l ing. After
dri l l ing remove any burred foi l  to prevent short circuits. A
solder tag should be placed under one of the screws used to f ix
the preampli f ier and a wire run from this screw to the earth
point. This tag wil l  then earth the foi l ,  reducing hum. Make sure
the foi l  cannot touch onto any of the connections or modules:
PVC tape can be used as an insulater anywhere this is possible
- especial ly around the connections to the 240 (and to the
masterl ink in project AE).
It  is also a good idea to glue an area of foi l  underneath the 240's
earth point and wir ing. l f  this is done i t  wi l l  effect ively earth the
240 heatsinks to the earth point and the wire shown connected
to these heatsinks can be omitted.
The PZ6 or B are not advised for pl inth mounting because of
dif f icult ies of heatsinking (see section D6.3).

AD A stereo tuner (for use with AB)
AD I Tuner layout

AD2 Shopping l ist
P80 tuner
P80 decoder
chassis
1000pF 25V capacitor (see notes)
coax aerial socket
5  p in  DIN socket
T5Qcoax cable
stereo microphone cable
assorted colours f lexible wire
68A %" screws
684 nu ts

AD 3.1 DIN plug wiring

The tuner  box  cou ld  be  inc reased in  s ize  to  conta in  a  bu i l t - in
PZ6 or  5 ,  th is  w i l l  requ i re  a  f  use ,  doub le  po le  swi tch  e tc .
When us ing  the  tuner ,  powered f rom an ampl i f ie r  o ther  than
tha t  o f  sec t ion  AB,  hum cou ld  be  a  p rob lem even w i th  the
1000pF capacitor. l t  may help i f  the negative connection of the
tuner  i s  taken v ia  a  separa te  w i re  (perhaps  us ing  P in  1  o f  the
socket) to the ampli f ier 's main earth point.

A

AE2 Parts List

The fol lowing components are supplied in the Project 805 - identi fy
them al l  before start ing assembly:

Item Ouanti ty Descript ion
1 Master l ink
1 Project B0 preampli f ier
1 PZ5 power supply
2 240 ampli f iers
1 Mains switch unit with wires

Wi res :  i tems 6  to  13  are  a l l  packed in  one bag

20cm
20cm

1 metre
4
4

6)

7 l

8 )

q )

1 0 )

1 1 )

121

1 3 )

141

1 6 )

17\

The suppliers l isted in section AB 2 can supply a tuner box to match
the i r  amol i f ie r  box .

AD3 Notes
1 . The tuner takes i ts power from the ampli f ier. The interconnect-

ing lead must be wired with a through connection on Pin 4 to
provide this power. The diagram shows how each plug is to be
connected on this lead.

2. The 1000sF capacitor shown should not be needed i f  the main
ampli f ier irses a PZ6 or other stabi l ized power supply.

6

5  Ye l low w i res  150mm long.  These are  fo r  s igna l
connection between tuner and decoder (1 wire),
decoder  and preampl i f ie r  (2  w i res) ,  p reampl i f ie r
and AFU (2 wires), i f  these extra units are f i t ted.

3 Green wires 150mm long. These are for earth
connections, decoder to tuner, tuner to preamp-
l i f ie r  and preampl i f ie r  to  AFU.

1 Yellow V-shaped wire, 380 + 150mm long, for
decoup l ing  connect io r r  (E  on  master l ink )  to  tuner
and decoder  o ins  2 .

AE Project 805

1 )
z l

4 l
F I

1 Green harness  (6  w i res ,380mm max imum length ,
jo ined to  eye  tag)  fo r  ear th  ( -ve) .

1 Red harness (7 wires, 430mm max, joined to eye
tag)  fo r  +  ve  w i r ing

2 Ye l low w i res  (255mm long)  (P ins  9  on  Z40s  to  A
I  B  on  master l ink )

2  V io le t  w i res  (220mm) (P ins  14 I  15  on  preamp to
oins 5 on Z40s)

1  V io le t , / ye l low/greentw is ted ,660mm, forp ickup
connection, masterl ink to Preampli f ier.

1 Violet/yel low/green twisted, 460mm, for radio
connection, masterl ink to Preampli f ier.

1 Five wires twisted, 460mm long, for tape con-
nections, masterl ink to preampli f ier.

1 Five wires twisted, 355mm, with 2 phono plugs
and 100mm p ig ta i l ,  fo r  p ickup connect ion ,  deck
to  master l ink .

1 Grey 3 core cable for mains connection, 2 metres
long.

Extra wires: i tems 1 5 to 17 are al l  oacked in one baq.



P 805 layout

Blacfi
d \

AE 1.7 Connection detail to Stereo B0
Hardware
1 8 ) 4 684 spacers

4 684 % screws
4 6BA flat washers
4 684 nuts
4 6BA shakeproof washers

fo r  mount ing
Z4Os

1 q l
'19) 3 68A 1\h"  ny lon studding I

3 68A fibre washers I
3 684 nuts (  tor  mount ing
3 684 shakeproof washers I preamplif ier
1 each i tems as 19 for  mount inq 'swi tch uni t
2 Angle brackets r
8 684 % " screws I
8 68,4 nut  )  for  mount ing

201
211

221
z J l

8 684 nu ts  I  master l ink
8 68,4 shakeoroof washers
4 Self-tapping screws lor PZ5 I for red and qreen
2 4BA%"screws I  h . rn . . . J .
2 4BA nuts

turple (L)
(M)

(a) creen J
t

(S)Yellow

(R) PurPle

Red(J)

Letters and numbers in brackets refer to connections to masterl ink.
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AE3 Notes
1.  The p l in th  we use in  th is  example  is  the  WBl  fo r  the  SP25

Mark  l l l .  You can use any  s imi la r  p l in th ,  inc lud ing  the  p l in th
used in  layout  AC.  The d iagrams above show suggested  pos i t -
ions  fo r  the  WB1 p l in th  and the  AP1 p l in th .

2 .  l t  i s  good prac t ice  to  l ine  the  ins ide  o f  the  p l in th  w i th  fo i l  as
exp la ined ln  AC3.2 .  The area  around the  master l ink  shou ld  a lso
be l ined .

3 .  Wi re  lengths  in  our  d rawing  have been ' t id ied  up '  s l igh t ly  fo r
clari ty. l t  is, however, important that they are loose - do not
twist or tape wires together unless we supply them twisted.
The on ly  except ion  to  th is  i s  tha t  the  spare  w i res  on  the  red
harness can be twisted and taped together out of the way as we
have shown them, or i f  you prefer, you can cut these spare
wires off completely.

4. Deck connections. The wire to connect to the deck has phono
p lugs  and push-on connectors  s ince  d i f fe ren t  makes o f  decks
have dif ferent means of connecting. l f  you use the phono
p lugs ,  then cu t  the  'p ig ta i l s '  wh ich  are  no t  used o f f .  l f  you  use
the  push- f i t  connectors ,  tape the  phono p lugs  up  care fu l l y  so
they  cannot  touch any th ing  ins ide  the  p l in th .

AE 3.7 Detail of break in p.u. trock

breaks

L

Mains connections. The push-f i t  tags for the PZ5 (the wires are
a l ready  connected  to  the  swi tch  un i t )  have p ig ta i l s  to  connect
to the deck mains connections, so that the switch unit operates
deck  and ampl i f ie r .  Connect  these as  ins t ruc ted  by  the  deck
manufac turer .  l f  you  are  no t  us ing  them cu t  them o f f  com-
p le te ly .
Adding tuner, decoder and AFU can be done using the extra
wi res  ( i tems 15-17) .  Connect ions  fo r  these ex t ra  modu les  are
as  shown in  AB1 (AFU)  and AC1 ( tuner  and decoder ) .  Pos i t i ve
supp ly  w i res  ( to  p in  1 )  a re  a l ready  inc luded a t tached to  the  red
narness .
Ad justments
Once the  pro jec t  i s  work ing ,  the  sens i t i v i t y  o f  the  tape input
may be adjusted by means of RV3 and RV4 (see FA3 for
posit ions) to give best results.

Wi th  some h igher  ou tpu t  magnet ic  car t r idges  the  l inks
shown in  f ig .  AE37 may be  broken to  g ive  improved match ing .

A: Additional information on
systems.

A1 Mount ing  Ins t ruc t ions

Al .1. Preamps, tuners and control modules
These are  a l l  s ty led  in  the  same way and the  f i x ing  o f  a l l  o f  them is
ident ica l ,  by  means o f  1 ,2  o r  3  6BA screws wh ich  pass  th rough the
pane l  to  wh ich  the  modu le  i s  f i xed  and in to  the  rear  o f  the  modu le
itself  .

The panel may be of metal,  wood or plast ic with very l i t t le affect
on the performance, although i f  a wood or plast ic cabinet is used i t  is
a  good idea to  l ine  the  ins ide  w i th  fo i l  as  descr ibed in  sec t ion  AC3.

It  is vi tal ly important, when using metal,  to make sure that no part
of the rear of the control module can touch the metal and therefore
some type of insulator must be put between module and metal.

Your  loca l  D IY shop w i l l  be  ab le  to  se l l  you  some v iny l  upho ls te ry
mater ia l  about  1  o r  2mm th ick  -  th is  i s  idea l  as  you can g lue  a  layer
over the metal after dri l l ing and make holes through i t  as necessary
You can also use an off cut of formica or other laminate, glue i t  on
before  dr i l l i ng  and use the  templa te  to  d r i l l  th rough bo th .

5.

6 .
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heats lnk ing  so  is  rea l l y  on ly  su i tab le  when us ing  a  PZ5.  We use th is
method with Prolect 805.

A l te rna te ly  two 260 's  can be  mounted on  one b lock  ( the  Z4O is  a
l i t t le  too  fa t  fo r  th is )  as  shown in  f ig .  DB 9 .2 .3 .
A  | .3  PZs and PZ6
These modules are mounted by means of screws through the base
of  the  cab ine t  and the  ho les  in  the  bo t tom o f  the  power  supp ly .

The PZ5 and 6 are very heavy i tems so remember (especial ly i f  you
have mounted i t  on to  the  hardboard  base o f  a  record  p layer  p l in th )
tha t  the  mount ing  w i l l  b reak  loose i f  the  ampl i f ie r  i s  d ropped.
A 1 .4  Templa tes
Page 31  conta ins  templa tes  fo r  mount ing  the  modu les .

A2 Choice of cabinet
Project 80 is very versati le and can be bui l t  into many dif ferent
cab ine ts .  Meta l  i s  the  mater ia l  wh ich  causes  leas t  p rob lems but
wood or plast ic can be used. With wood (and to a lesser extent with
p las t ic )  hum can be  a  p rob lem i f  care  is  no t  taken.  Wood and p las t i c
w i l l  n o t  g i v e  a n y  h e a t s i n k i n g .

The modu les  in  th is  manua l ,  in  so  fa r  as  cab ine ts  a re  concerned,
can be  grouped in to  th ree  sec t ions :
Tuner  and decoder
Preamo and AFU
Power  ampl i f ie r  and supp ly

Three separa te  cab ine ts  can be  used fo r  the  th ree  groups  w i th  no
prob lem but  do  no t  separa te  w i th in  the  groups  -  in  par t i cu la r
keep the  power  supp ly  in  the  box  w i th  the  ampl i f ie rs .

The tuner  and decoder  a re  no t  c r i t i ca l  o f  mount ing  mater ia ls ,  bu t  i f
meta l  i s  used a  w indow must  be  cu t  to  avo id  upset t ing  the
a l ignment .  The w indow is  shown in  the  templa te .

I t  i s  a  good idea,  i f  wood or  p las t i c  i s  used fo r  the  tuner  o r  p reamp
mount ing ,  to  l ine  the  ins ide  o f  the  pane l  w i th  a lumin ium fo i l ,  wh ich
shou ld  be  ear thed (see sec t ion  AC 3) .  Th is  ear thed meta l  w i l l  he lp
reduce hum.

The power  amol i f ie rs  shou ld  be  mounted on  meta l  fo r  heat -
d iss ipa t ion .  See sec t ions  43 .2 .  and D6.3 .

Severa l  commerc ia l l y  ava i lab le  cab ine ts  a re  ava i lab le  fo r  p ro jec t
80 ,  addresses  o f  supp l ie rs  a re  g iven in  sec t ion  A82.  In  par t i cu la r  West
Hyde marke t  th ree  cases ,  ready  punched fo r  combina t ions  o f  power
supp l ies  and ampl i f ie rs .
Case A:  f ron t  pane l  fo r  tuner ,  decoder ,  s te reo  80  and AFU wi l l

accept PZB + transformer, or PZS/P26, Z40s or Z60s and,/or
a  p ro jec t  805 w i th  master l ink .

A 7.1 Stereo B0 mounting

The d iagram shows how a  preampl i f ie r  i s  mounted ,  no te  the  meta l
chass is  and a 'card 'o f  insu la t ion .  Note  a lso  the  f ib re  washers  used
between the  chass is  and the  s te reo  80  wh ich  s top  bend ing  o f  the
modu le  when the  screws are  t igh tened.  The screws supp l ied  have a
nut  on  them to  a l low fo r  d i f fe ren t  th icknesses  o f  pane ls .
A1 .2 .  Z4O,2 .60  and PZ8
Al l  these modu les  have the  same sor t  o f  mount ing ,  by  means o f  two
ho les  in  the  edge o f  a  b lack  meta l  f in .  When the  modu le  i s  work ing
hard  th is  f in  can ge t  very  ho t  and the  mount ing  must  a l low the  heat
to  ge t  away f  rom the  modu le ,  so  the  mount ing  is  par t ia l l y  mechan ica l
and par t ia l l y  fo r  heat  t rans fer .  The meta l  on to  wh ich  the  mount ing  is
made conducts  the  heat  away th is  i s  ca l led  heat  s ink ing .

The amount  o f  heats ink ing  needed is  en t i re ly  dependant  upon
what  power  supp ly  you use,  what  speakers  you have and a t  what
vo lume leve l  you  use the  equ ipment .

For  normal  domest ic  l i s ten ing ,  us ing  PZS,  you w i l l  need no
heats in  k .

In our layouts for the PZ6/240 and PZ8/260 systems we use a
meta l  b lock  to  p rov ide  f i rm mount ing  and good thermal  conduct ion
through to  the  meta l  cab ine t  wh ich  is  the  heats ink .

Add i t iona l  de ta i l s  o f  heats ink ing  are  g iven in  sec t ion  D6.3 .
The d iagram shows how a  260 can be  mounted on  a  heats ink  b lock ,
made f rom 20mm (%")  square  a lumin ium bar .  A lso  shown is  a
method o f  mount ing  us ing  meta l  spacers  -  th is  does  no t  g ive  any

A |.2 240 mounting
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Case B: front panel for stereo 80 A AFU only but wi l l  accept other
combina t ions  as  case A.

Case C: front panel for tuner and decoder only, room for PZ1 or PZ6.
West Hyde can supply a transformer for the PZ8 and al l  hardware

for  the  ampl i f ie r  cases ,  wh ich  w i l l  be  ready  punched.
Ho les  ind ica ted$shou ld  be  %"  (3mm) d iameter .  The la rge  ho le

on the  swi tch  un i t  shou ld  be  7o"  (6mm) and a l l  o ther  ho les  * "
(5mm).  See page 31  fo r  templa tes

A3 Posit ioning the modules

A3.1. Preamp and AFU, tuner and decoder
The posit ioning of these wil l  natural ly be determined by the cabinet
wh ich  is  chosen.

The Stereo 80 is the module which is most used and is the heart of
the system so this wil l  probably be placed central ly, with the other
modu les  around i t .  (e .g .  tuner  and decoder  to  the  le f t ,  AFU io  the
r i g h t ) .

Remember that the input wires to these modules are sensit ive to
induced hum so do not place them where these wires wil l  pass near
to  mains  t rans former  and w i r ing ,  o r  to  tu rn tab le  motors ,  o r  near  the
outputs of the 240/760.

In  our  layouts  (AB A AC)  we keep a l l  ma ins  w i r ing  in  the  back
right (or left) hand corner well  away from the preamp.
43.2.Z|0 and 260
The two power ampli f iers should be posit ioned close to each other
(two can even share the same heatsink block as shown in section
D89.2 .2 .1 .  Keep them away f rom the  input  sockets ,  w i r ing  and
connections to the preampli f  ier, to avoid interaction.
A3.3. Earth point
A point should be chosen mid-way between the 240's or 260's to
wh ich  a l l  ear th  w i res  are  run ,  separa te ly .  Pos i t ion  th is  so  tha t  w i res
to  te rmina ls  1  and 2  (and 3  on  260)  o f  the  ampl i f ie rs  a re  no  longer
than 3" .  Separa te  w i res  are  a lso  run  to  the  ear th  po in t  f rom:

power suppry -ve

speaker sockets
mains earth
AFU ear th
Preampl i f ie r  ear th

Do not  'doub le  up '  on  any  o f  these w i res .
I t  i s  usua l ly  conven ien t  to  fo rm th is  po in t  f rom severa l  so lder  tags ,  as
we have, which are screwed down to the chassis for support (and
to  make e lec t r i ca l  connect ion  to  the  chass is ) .  l t  does  no t  have to  be
screwed down but, i f  i t  is not, a separate wire should be connected
f rom i t  to  the  chass is  (o r  meta l  ear th ing  fo i l ) .

Note in layout AC we have run a separate wire to earth the metal
heat f ins of the Z40s - this of course is not necessary i f  a metal
chass is  i s  used s ince  ear th ing  w i l l  then  be  done au tomat ica l l y
th rough the  mount ing .
A.3.4. Power supply
The P25,6 or 8 wil l  be mounted near to the Z40s or Z60s so that the
posit ive and negative wires are not longer than about 6". This length
is  less  c r i t i ca l  w i th  the  PZS and more  w i th  the  PZB.  In  our  layout  AC
these wires are about 12" long, which is satisfactory with PZ5.

The PZS or 6 wil l  also require posit ioning so that the transformer is
kept  away f rom input  and o ther  w i r ing  (o r  i t  can  induce hum)  and so
tha t  ma ins  w i res  and connect ions  are  neat  and together .

The PZ8 is not so cri t ical - the transformer can be mounted some
distance from the PZ8 (there are no mains connections on the PZ8
itself  ) .

l f  the + ve and -ve wires f rom the power supply are too long i t  can
cause distort ion. l f  this occurs then a second point can be chosen,
similar to the earth ooint but isolated f rom the chassis. A 1 000u F 50V
capacitor should be connected between this H.T. point and the earth
po in t ,  and a l l  H .T .  w i res  a re  now run  to  the  H.T .  po in t  ins tead o f
direct to the power supply which now connects through a single,
ionger  w i re  to  r  v€  H.T .  po in t .
A3.5. Mains wires
Mains wir ing is potential ly dangerous. l t  has 250V present and i f  by
accident this is appl ied anywhere other than the correct terminals on
the power supply i t  wi l l  be destructive.
Mains Live (Brown) connects direct to the fuse: the other connect-
ion of the fuse goes through one pole of the on,/off  switch to the L
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connection on the PZ5 or 6 or to the 240 volt  input on the PZ8
t rans former .
Mains Neutral connects through the second pole on the switch to N
on the PZ5,/6 or to Ov on the transformer primary of the PZ8.
Mains earth (green/yel low) connects direct to the main earth point
in  the  ampl i f ie r .  l f  a  tu rn tab le  o r  o ther  ma ins  powered i tem is  to  be
used, operated by the same switch as the Project 80, then the mains
wi re  shou ld  be  taken f rom L  and N on thePZS/6  v ia  a  su i tab le  p lug
and socket  i f  requ i red .  to  i t s  ma ins  connect ion .
O N  N O  A C C O U N T  M U S T  A N Y  M A I N S  C O N N E C T I O N  B E  M A D E
T O  A N Y  O T H E R  M O D U L E

Because o f  the  h igh  vo l tage,  and the  poss ib i l i t y  o f  induc ing  hum,
mains wir ing is best kept well  away from the rest of the ampli f ier.
Care must be taken i f  the mains switch is to be mounted on the front
of the ampli f ier. see also section A5.3.
43.6. Output wir ing
From pin 9 on the 240 orZ60 the output wire corrnects (via a 2000uF
capac i to r  on  the  260 on ly )  to  the  ou tpu t  socket ,  and to  any
headphone sockets you may have f i t ted.

l f  any  o f  th is  w i r ing  is  anywhere  near  the  input  w i r ing  o f  the
preampl i f ie r ,  o r  any  o ther  modu les ,  in te rac t ion  can occur  as  some o f
the  ou tpu t  s igna l  w i l l  then  feed back  to  the  input .  Keep ou tpu t  we l l
away f rom the  input  and a lso  tw is t  the  ou tpu t  ear th  and l i ve  leads
together.
A3.7. Input wir ing
Shou id  usua l ly  be  screened -  bu t  i f  i t  i s  shor t  (4 "  o r  so)  and does
not  pass  near  any  mains  or  ou tpu t  w i r ing ,  sc reen ing  is  no t  necessary .
Thus ,  in  our  p l in th  layout  we have no t  used screened w i res  f rom the
tuner to the Stereo 80, but we have used screened wire from the
p ickup.

A4 Use of other modules in our layouts

44.1 740 or Z.60
The 260 is  longer  than the  240.  l t  a lso  requ i res  an  add i t iona l  fa i r l y
bu lky  ou tpu t  capac i to r  (see  sec t ion  D.5) .  The ou tpu t  capac i to r  i s
par t  o f  the  ou tpu t  w i r ing  and must  be  t rea ted  accord ing ly .

I t  should be noted that there is no advantage in using the 260
ins tead o f  the  240 un less  a  PZ8 is  used,  a l though w i th  l5Ospeakers
and a PZ6, the supply voltage can be increased to about 40 to give a
useful power increase.
A4.2. PZ5 or 6
These are  phys ica l l y  and e lec t ron ica l l y  in te rchangeab le .  However ,
when us ing  a  PZ6,  add i t iona l  heats ink ing  w i l l  be  requ i red  (see sec t ion
D 6 .4 . ) .  The PZ6 w i l l  resu l t  in  a  s l igh t  improvemenr  in  hum leve l  when
the  tuner  i s  used.
A4.3. PZ8
The PZ8 is not physical ly or electr ical ly a replacement for the PZs or
6 and the transformers commonly avai lable for the PZ8 are large
(about  10  x  8  x  Bcm) .  l f  the  t rans former  i s  to  be  housed in  the  same
case then this wil l  need to be considerably larger than the PZ5l6
case. The PZ8 must not be used with Z40s unless i ts output voltage
is reduced {see section EC6) but i f  this is done i t  does result in a
considerable improvement in performance.

The PZ8 a lso  shou ld  be  chosen where  sus ta ined h igh  power
opera t ion  is  requ i red .  PZS and 6  are  smal l  and a f te r  a  wh i le  ge t  qu i te
hot at higher powers. l t  is, of course, quite possible to mount the
PZ8's transformer remote from the PZB proper.
A4.4. Project 60 modules
The earl ier project 60 modules are compatible with project 80 except
that the Stereo 60 gives more output then the project 80 preampli f ier
so the gain of the 230 and 250 is less than that of the 240 and 260.
However, the gain of the 260 has been kept del iberately low so that
i t  is st i l l  compatible with the earl ier Project 60.

When using project 80 control modules with 230 or 250 the gain of
the 230 or 50 wil l  need to be increased.
A4.s. tc l2
l t  i s  poss ib le  to  use  an  lC12 ins tead o t  a240.  The lC12 shou ld  have
i ts  ga in  se t  to  100 as  exp la ined in  the  ins t ruc t ions .
A4.6. Other Modules
There are other makes of modules avai lable and i t  is orobable that
most of these wil l  present no problem when used with Project 80
provided they use a similar power supply voltage and have a
negative earth. Such combinations, however, are beyond Sinclair 's



control and we cannot predict results nor can we advise as to the
compat ib i l i t y .
A5 Alterat ions and addit ions to basic layouts
A5.1 .  P lugs  and Sockets
We s t rong ly  recommend tha t  you  s t i ck  to  the  DIN type p lug  and
sockets as we lrave, but i f  you use dif ferent types remember that the
mechan ica l  mount ing  on  many o f  these is  a lso  a  s igna l  connect ion .  l f
you  use a  meta l  chass is  th is  must  be  insu la ted  or  an  ear th  loop w i l l
fo rm caus ing  hunr ,  d is to r t ion  and ins tab i l i t y .  Th is  in  par t i cu la r
app l ies  to  jack  sockets  and phone sockets .

Do no t  use  jack  sockets  fo r  the  loudspeaker :  many types  cause a
shor t  c i rcu i t  as  the  p lug  is  inser ted  or  w i thdrawn and th is  i s
undes i rab le .
A5.2. Headphone socket
A 3  po le  jack  socket  can be  used fo r  connect ing  headphones
provided the resistors shown in the diagram are f i t ted. These
resistors wil l  be between 10[)and 470Q lower values for ineff icient
low impedance phones and h igher  fo r  h igh  impedance 1ypes .  220!J is
most often used.

A 5.2.7 Headphone socket wiring

We have used a sl ide type switch to switch the speakers off .  This
can be  a  togg le  o r  o ther  doub le  po le  swi tch  bu t  you  cannot  use  the
switch commonly f i t ted to the jack socket or the resistors wil l  not be
in  c i rcu i t .

The headphone socket  and swi tch  are  par t  o f  the  ou tpu t  w i r ing
and shou ld  be  kept  we l l  away f rom the  input  connect ions .  l f  you
wish  to  mount  i t  on  the  f ron t  pane l ,  mount  i t  to  the  r igh t  o f  the
oreamD and AFU.

On Pro jec t  805,  when add ing  headphones,  the  two l inks  shown
be low must  be  broken or  the  swi tch  on  the  headphone c i rcu i t  w i l l
not mute the soeakers.

A5"3. Power-on indicator
I t  i s  s imp le  to  f i t  an  ind ica tor  lamp to  shcw when the  power  i s
swi tched on .  There  are  two recommended types  o f  ind ica tor  ava i l -
ab le ,  bo th  can be  ob ta ined w i th  lens  fo r  pane l  mount ing  to  g ive  a
decora t ive  appearance.

Neon ind ica tors  make sure  you purchase a  proper  ma ins  neon
ind ica tor  w i th  bu i l t  in  res is to r  fo r  d i rec t  ma ins  opera t ion .

You w i l l  p robab ly  want  to  mount  the  neon on  the  f ron t  pane l  w i th
the  mains  swi tch  - '  th is  i s  a l r igh t  p rov ided care  is  taken,  and in  fac t
mains  swi tches  are  ava i lab le  w i th  bu i l t - in  neon ind ica tors  to  show
when power  rs  on .

The neon ind ica tor  shou ld  be  connected  be tween L  I  N  connec-
t ions  to  the  PZ5 l6  (o r  the  cor respond ing  te rmina ls  on  the  swi tch) .

Do no t  pos i t ion  the  neon near the  input  c i rcu i t ry ,  no t  on ly  can th is
induce hum but  neons  can cause an  annoy ing  'buzz '  in  the  speaker  i f
wrong ly  pos i t ioned,  so  we pre fer  the  nex t  type  o f  ind ica tor .

LED Ind ica tors  a re  now read i ly  ava i lab le .  These work  J rom dc  so
must  be  connected  be tween tve  the  power  supp ly ,  v ia  a  su i tab le
l i rn i t ing  res is to r ,  and ear th .  A  cur ren t  o f  about  20mA is  su i tab le  fo r
most LED's so choose a resistor of :

1K l4w fo r  PZ5
'1 K5 1w for PZ6
2K2 1w for PZB

The LED,  work ing  f rom dc ,  can  cause no  prob lem wl th  hum e tc - ,
so  can be  pos i t ioned anywhere  on  the  f ron t  pane l .  Wi th  the  PZ5,
however ,  i t  w i l l  tend  to  f l i cker  w i th  mus ic  because the  power  supp ly
voltage vafles.

We use LED as  the  ind ica tor  fo r  the  s te reo  beacon in  the  decoder .

46 .  Fau l t  f ind ing
I t  i s  no t  the  in ten t ion ,  in  th is  sec t ion ,  to  teach how to  repa i r  a
modu le .  bu t  i t  i s  qu i te  s imp le  to  t race  the  fau l t  to  one par t i cu la r

modu le .
l s  the  fau l t  in  bo th  channe lsT ls  i t  the  same in  bo th  channe ls?  l f  so ,

then is  i t  sens ib le  to  assume tha t  one component  o r  w i re  causes  the
t roub le  in  bo th  channe ls ,  o r  the  power  supp ly  i s  a t  fau l t .  A  fau l ty
power  supp ly  can cause hum,  o r  non- func t ion ing  bu t  i s  no t  l i ke ly  to
cause d is to r t ion .

Has the  fau l t  been present  s ince  the  pro jec t  was  assembled? l f  so ,
i t  i s  p robab ly  someth ing  in  t l . re  w i r ing  or  layout .  Or  d id  the  equ ipment
fa i l  a f te r  some per iod  o f  use? Th is  i s  usua l ly  one modu le  fa i l ing .

l f  there  are  apparent ly  d i f fe ren t  fau l ts  in  bo th  channe ls  then
maybe there  are  two fau l ts .

The commonest  fa i lu res  are  in  the  power  ampl i f ie rs  -  wh ich  are
sub jec t  to  most  misuse and can fa i l  f rom overheat ing  -  o r  in  the
PZ6.  wh ich  is  no t  i t se l f  p ro tec ted  and can fa i l  i f  one  power  ampl i f ie r
f  a i l s .

There  are  ' fau l ts '  wh ich  are  no t  due to  anv  modu le .  bu t  a
combina t ion  o f  layout  and w i r ing .  These inc lude hum,  motorboat ing
and overheat ing  (somet i rnes) .

A lso ,  somet imes a  pro jec t  does  no t  l i ve  up  to  the  cons t ruc tor ' s
expec ta t ions ,  bu t  i t  works .  Maybe the  user  d id  no t  know what  to
expec t ,  bu t  more  l i ke iy  the  t roub le  i s  caused by  a  bad cho ice  o f
layout  o r  the  o ther  appara tus  ls  incompat ib le .

The fo l low ing  tes t  p rocedure  w i l l  be  ab le  to  loca te  fo r  you  a lmost
any  fau l t  wh ich  is  l i ke ly  to  a r ise .  Each s tep  g ives  you e i ther  a
conc lus ion  or  an  add i t iona l  tes t  to  make w i th  expec ted  symptoms.  l f
you get one of the symptoms indicated proceed to the test whose
number  fo l lows the  symptom.  Fur ther  in fo rmat ion  is  g iven  in  o ther
sec t lons  o f  the  manua l  as  exp la ined.

1. a) Different faults are presented in dif ferent inputs 2
b)  Fau l t  i s  no t  p resent  on  tape input ,  bu t  i s  p resent  in

c )
d )

e )
f )

D.U.  ano rao
Fau l t  i s  on ly  p resent  on  p ickup input
Fau l t  i s  on ly  p resent  on  tape record ing  f rom (bu t  i s
no t  p resent  on  l l s ten ing  to )  record  or  rad io  input
Fau l t  i s  on ly  p resent  on  rad  input
The same fault  is present on al l  three inputs
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A 5.2.2 Detail of break in M/L track

breaks
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2.  lgnore  one fau l t  ( the  most  minor  one)  and search  fo r
the most obtrusive fault  f i rst.  e.g. i f  one input is distor-
ted  on  one channe l  and another  i s  comple te ly  dead,
look for the cause of the dead input

3 .  E i ther  there  is  a  fau l t  in  the  preampl i f ie r  (wh ich  is
un l i ke lv ) .
or two separate faults are present, look for fault  on one
input  a t  a  t ime

4.  The p ickup,  o r  connect ions  to  i t  a re  fau l ty  o r  incor rec t
or  the  p ickup a l ignment  i s  wrong ly  se t  up .  Wi th  a
screwdriver short together pins 3 and 5 on the pickup
input  socket .  l f  the  ampl i f ie r  modu les  are  cor rec t  bo th
channe ls  w i l l  per fo rm in  the  same way.
a) both work properly, or show exactly the same fault

p ickup,  DIN p lug  or  w i r ing  to  deck  is  incor rec t .
b )  bo th  channe ls  go  dead there  is  a  shor t  c i rcu i t  in

p ickup,  DIN p lug  or  w i r ing  be tween them or  in  the
screened w i re  connect ing  the  DIN socket  to  the
preampl i f ie r .

c )  na ture  o f  fau l t  does  no t  change a t  a l l .  There  is  a  fau l t
in  the  preampl i f ie r  on  p ickup input .

5 .  S ince  the  s igna l  in  the  speakers  i s  c lean when l i s ten ing
to  records  (o r  rad io ) there  is  no  fau l t  in  the  ampl i f ie r  bu t

the  tape recorder  i s  no t  su i tab le  o r  wrong ly  w i red  or
wrongly matched. See section C,A7.

6 .  Tuner  o r  decoder  i s  fau l ty .  T ry  tes t  4  on  tuner  input  and
i f  fau l t  i s  in  tuner  see sec t ion  810.

7 .  a )  Both  channe ls  a re  fau l ty  bu t  do  no t  have the  same
fau l t

b )  Fau l t  i s  p resent  on  one channe l  on ly ,  the  o ther
channe l  works  proper ly

1 1 .

c )  Both  channe ls  show the  same fau l t
Search  fo r  the  major  fau l t  on  one channe l  on ly ,  ignore
the  fau l t  on  the  o ther  channe l  (e .9 .  i f  one  channe l  i s
dead and the other working but distorted - look for
the  cause o f  the  non-work ing  channe l  f i r s t ) .
Exchange speakers  so  tha t  the  one wh ich  was p lugged
in to  the  le f t  channe l  i s  now p lugged in to  the  r igh t  chan-
ne l  and v ice-versa .
a)  fau l t  remains  on  same speaker ,  then th is  o r  i t s  w i r ing

is  a t  fau l t
b )  fau l t  changes to  o ther  speaker
Se lec t  p ickup (o r  tuner )  and p lay  some mus ic .  l f  you
have tes ted  proper ly  th is  fa r ,  on ly  one channe l  w i l l  show
the fault  you are trying to trace. With a screwdriver
shor t  together  p ins  3  and 5  on  the  p ickup ( tuner )  inpu t
socket .  Th is  shou id  have no  e f fec t  ( i f  i t  does ,  go  back
to test 4). Switch off,  connect a wire between pin 5 on
r igh t  240 (60) .  Swi tch  on  aga in  and w i th  bo th  vo lume
cont ro ls  tu rned up :
a)  Both  channe ls  a re  dead,  then there  is  a  shor t  c i rcu i t

from pin 5 to pin 6 on the 240, or frorn pin 5 on the
240 or  f rom p in  5  o r  6  on  AFU ( i f  used)  o r  f rom p in
14 or  15  on  Stereo  B0 ( i f  you  do  no t  use  an  AFU) ,  o r
from the wir ing between AFU,/preampli f ier and 240
(60)  to  ear th .

b )  bo th  channe ls  work  (p roper ly  o r  w i th  some d is to r -
t ion  or  hum e tc ) .  then the  240 's  (o r  260 's )  a re  work-
ing  and the  fau l t  i s  in  the  preampl i f ie r ,  AFU or  i t s
w i r ing .  l f  you  have an  AFU:

c)  fau l t  remains  unchanged
Shor t  together  p ins  2  and 3  on  the  AFU.
a)  fau l t  does  no t  change AFU or  i t s  w i r ing  is  fau l ty .
b )  Both  channe ls  go  dead -  there  is  a  shor t  c i rcu i t  f  rom

pin  2  o r  3  on  AFU or  f  rom p in  14  or  15  on  Stereo  80
to  ear th .

c )  Both  channe ls  work ,  the  preampl i f ie r  i s  a t  fau l t .

The 740 (260)  o r  i t s  w i r ing  is  a t  fau l t .  Exchange a l l
wir ing from leftZ40 onto the r ight hand 240 and vice
versa.
a)  fau l t  i s  now on o ther  speaker ,  then th is  240 is  a t  fau l t .
b )  fau l t  i s  on  same speaker :  there  is  a  fau l t  in  the  w i r ing

to  th is  240.  Swop w i res  f rom le f t  to  r igh t ,  one a t  a
t ime,  to  loca te  i t .

Bo th  channe ls  a re :
a )  Dead
b)  Overheat ing  and the  sys tem does no t  work  (a  loud

buzz  or  hum may be  present )
c )  Too loud
d )  N o t  l o u d  e n o u g h
e)  D is to r ted  a t  h igh  vo lume on ly
f  )  D is to r ted  a t  a l l  vo lume cont ro l  leve ls
g)  Overheat ing ,  bu t  sys tem works  w i th  o r  w i thout

some d is to r t ion  or  hum e tc .
Work ing  bu t  h igh  hum leve l
l f  you use PZB: one 260 has possibly fai led or there
is  a  shor t  in  the  +  ve  power  w i r ing .  The PZ8,  de tec t
ing  th is ,  has  shut  o f f  caus ing  bo th  channe ls  to  go
dead (no te  tha t  svmptom 13b cannot  occur  un less
the  PZ8 is  a t  fau l t ) .  D isconnect  o in  B  on  one 260 a t  a
t ime to  see wh ich  is  a t  fau l t .  l f  th is  does  no t  loca te
the  t roub le  then maybe the  PZ8 is  a t  fau l t  o r  the
wi r ing .
PZ6: l f  there is a short,  or one 240 has fai led, the
PZ6 's  in te rna l  fuse  w i l l  have b lown.  Th is  fa i lu re  w i l l
usua l l y  be  preceeded by  a  very  loud hum a t  sw i tch
on,  fo l lowed by  a  c l i ck  and s i lence.  See sec t ion  EB10
l f  f  use  has  no t  b lown and the  ampl i f ie r  i s  dead:
PZ5:  a  fa i led  240,  o r  a  shor t ,  w i l l  no t  immedia te ly
damage the  PZ5 but  w i l l  cause a  loud buzz  on  bo th
channe ls  and overheat ing  in  the  Ia i led  Z4O and the
PZS.  The PZ5 may fa i l  on ly  i f  the  fau l t  i s  sus ta ined.
Disconnect pin B to each 240 ln turn to locate the
fau l t .  l f  the  PZ5 gets  ho t  w i th  a l l  +  ve  w i res  d iscon-
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nected i t  is faulty
l f  the systern is dead 15

Ampl i f ie r  i s  dead.  There  was no  hum/buzz loverheat ing
before  the  fa i lu re  nor  i s  there  any  c l i ck  o r  no ise  a t
swi tch  on ,  nor  i s  there  any  res idua l  no ise  or  hum in  the
spea ker .
The mains  f  use  has  b lown,  o r  the  mains  w i r ing  or  sw i tch
is  fau l ty .  A  mains  fuse  w i l l  no t  usua l ly  b low fo r  no
reason so  when rep lac ing  check  the  c i rcu i t  and take
care  when sw, i tch ing  on .
These fau l ts  a re  to  do  w i th  the  ampl i f ie r  ga in ,  inpu t
match ing  and speaker  e f f i c iency .  See sec t ion  CA7 and
D] .
Th is  i s  the  symptom o f  a  t rue  power  l im i t .  Maybe the
PZ5 needs to  be  changed fo r  a  PZ6.  See sec t ion  D61.
ls  the  d is to r t ion  on  a l l  inpu ts?
ls  i t  on  on ly  loud passages o f  mus ic?
The symptoms do no t  ind ica te  a  spec i f i c  fau l t  and cou ld
be caused by  the  tuner ,  p ickup,  w i r ing  or  p reamp.
Overheat ing  can be  caused by  ins tab i l i t y  caused by  lay -
ou t  p rob lems (see sec t ion  A3)  when i t  w i l l  be  worse  a t
h igh  t reb le  cont ro l  se t t ings  and h igh  vo iume se t t ings .
I t  may occur  even i f  no  mus ic  i s  p layed and rnay  be  on
one channe l  o r  bo th .  A  10  F  caoac i to r  connected  be-
tween p ins  1  and 8  on  each power  ampl i f ie r  may cure
th is .  l f  the  overheat ing  is  on ly  p resent  when mus ic  i s
p lay ing  a t  a  h igh  vo lume leve l ,  then heats ink ing  is
inadequate  (see sec t ion  D64) .
Hum cannot  a r ise  in  the  modu les  themse lves  and is  in -
var iab ly  caused by  layout ,  w i r ing  and screen ing  prob ,
lems see sec t ion  A3.  Hum can a lso  occur  in  the  tuner
(see sec t ion  BA10) .
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Part l l :  The Individual Modules
B Tuner and Decoder
BO Power Supply

Both  tuner  and decoder  a re  des igned fo r  the  same supp ly  vo l tage
range (23  -  30V)  and draw the  same cur ren t  (40mA max a t  30V) .
Power  input  p in  number ing  and supp ly  decoup l ing  ar rangements  a re
ident ica l :  p in  1  i s  +  ve  input ,  2  i s  decoup l ing  and 4  and 7  ear ths .
86 .1  Decoup l ing
Where  an  uns tab i l i zed  supp ly  i s  used (e .9 .  PZ5,  o r  where  power  i s
drawn f rom the  main  ampl i f le r ) ,  hum and lor  ins tab i l i t y  may occur .
To  overcome th is  a  1000uF 25v  caoac i to r  must  be  connected  f rom
pin  2  to  ear th .  The same capac i to r  can  be  used fo r  the  tuner  and fo r
the  decoder  by  connect ing  bo th  p ins  2  together  to  the  capac i to r ' s
+  ve  te rmrna l .

The ve  o f  the  capac i to r  can  be  connected  to  ear th  on  the
tuner /decoder  box  as  shown in  f ig  AD.1 .  However ,  i f  th is  does  no t
en t i re ly  remove hum i t  may be  necessary  to  run  a  separa te  w i re  f rom
the capac i to r ' s  ve  to  the  ear th  po in t  on  the  ampl i f  ie r  concerned.
86.2 Fl igh-Voltage Use
For  d r iv ing  the  tuner  (o r  decoder )  f ronr  a  vo l tage above 30  a  res is to r ,
R,  must  be  f i t ted  in  ser ies  w i th  the  +  ve  supp ly  l ine .

Th is  res is to r ' s  va lue  is  found f  rom the  fo rmula

v  3 0  K o
40

When both  tuner  and decoder  a re  used th is  res is to r  i s  ha lved in
va lue  and bo th  p rns  1  a re  connected  together  to  one end o f  the
res is to r  whose o ther  end connects  to  +  ve  power  input .

The res is to r  shou ld  be  ra ted  a t  more  than i .2  x  R wat ts  fo r  one
modu le  on ly  o r  4 .8  x  R *a t ts  fo r  bo th .

1 000

In  prac t ise  the  fo rmula  w i l l  no t  g ive  an  ava i lab le  va lue  so  the
neares t  va lue  up  to  15% h igher  o r  Iower  than tha t  ca lcu la ted  w i l l  be
used.

Thus f  o r  PZ.6  (35v)  220 Q cou ld  be  used,  /zw, Io r  one modu le .
PZ.6  '  bo th  modu les  use  120Q1w
PZ.B one modu le :  470[ )1w
PZ.B two modules: 270\l2w
86.3 Low-Voltage Use
1- l  -  22v  (we l l  smoothed)  may be  fed  in to  po in t  2 .
11  -  17  vo l ts  use  is  poss ib le  i f  the  fo l low ing  mod i f i ca t ions  are  made:
1 .  Rep lace  D2 ( tuner )  o r  D1 (decoder )  by  a  9v  1w zener  tak ing  care

to  observe  po la r i t y .
2 .  Rep lace  R17 ( tuner )  o r  R2 (decoder )  by  a  6S0res is to r .
J .  h e e o  |  |  -  l / v  I n t o  p r n  z .

4 .  The t rack ing  may need rea l ign ing  i f  th is  i s  done.
l f  ins tab i l i t y  o r  hum occurs  a  capac i to r  must  be  connected  across  the
new d iode use 1000rF 12v .

89 Use with ampli f iers other than Project 80
Tuner  and decoder  d raw 80mA max be tween them.  Th is  can usua l ly
be  taken f rom the  power  supp ly  ins ide  the  ampl i f ie r  w i th  wh ich  they
are  to  be  used.

F ig .  AB 1  shows an ampl i f ie r  made f rom Pro jec t  80 .  Note  the  use
of  DIN sockets  and in  par t i cu la r  tha t  on ly  th ree  p ins  on  the  tuner
input  a re  normal ly  used.  We have there fore  connected  one o f  the
spare  p ins  to  the  +  ve  o f  the  power  supp ly  to  power  the  tuner  o f
A D , 1 .

l f  your  ampl i f ie r  has  a  -ve  ear th  and uses  DIN p lugs  you can
probab ly  make the  same ar rangement  ins ide  i t ,  o r  you  may have to
add an  add i t iona l  insu la ted  te rmina l  ins ide  the  ampl i f ie r  fo r  +  ve
ourpur .

I t  i s  bes t  to  add the  ex t ra  res is to r  (sec t ion  8 .6 . )  ins ide  the  ampl i f ie r
so  tha t  in  the  event  o f  a  fau l t  in  the  tuner  connect ing  w i re ,  the
ampl i f ie r ' s  power  supp ly  i s  no t  shor t  c i rcu i ted  and damaged.  We
have f i t ted  the  res is to r  thus  in  our  examole .

BA Project 80 FM Tuner
BA1 Techn ica lDescr ip t ion

The pr in ted  c i rcu i t  aer ia l  co i l ,  T1 ,  p rov ides  match ing  to  e i ther  75Qor
300{ )aer ia l  sys tems.  l t  i s  tuned by  one ha l f  o f  the  matched dua l
var icap  d iode VC1.  R.F .  s igna ls  a re  app l ied  to  the  se l f  osc i l la t ing
mixerTRl ,  TR2v ia  R3.  Pr in ted  c i rcu i t  co i l  T2  is  tuned by  the  second
ha l f  o f  VC1.  The ampl i tude o f  osc i l la t ion  across  T2 is  l im i ted  by  D1
and the  f reouencv  is :

F r o  =  
F r  - l - z

2

where Fro is the local osci l lator frequency
F,  i s  the  incoming R.F .  f requency
F2 is  the  l .  F .  f  requency

1 000

BA 2 Tuner crrcuit
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For 3O0Qinput is fed between pins 6 and 8 with pin 5 connected

to earth direct.
8A7.2. Types of Aerial Ult imately the choice of an aerial wi l l  depend

upon yor . r i lo .a l  s igna l  s t rength .  Your  loca l  rad io  dea le r  shou ld  know

what 's igna l  s t rength  ex is ts  in  your  a rea ,  o r  in  U K '  the  BBC

engineeing informit ion service provides detai ls of signal strerrgth

uni aouatuga of their transmitters. Stereo reception requires a much

bet te r  aer ia l  sys tem than does  mono recept lon '

I t  i s  hard lv  poss ib le  to  use  too  good an  aer ia l  and commerc ia l l y

made aer ia ls  a re  ava i lab le  w i th  up to  s ix  e lements '

F o r b e s t r e s u | t s t h e a e r i a l s h o u l d b e m o U n t e d a s h i g h a s p o s s i b | e
preferably on the roof '
A  s imp le  d iode can be  made as  shown in  f ig '  8A7 2  1 '  where  two

p ieces  o f  w i re  a re  connected ,  one to  the  inner ,  one to  the  ou ter  o f

ih "  .ou*  to  fo rm a  'T '  aer ia l ,  5 '  ac ross  the  t ips  o f  i t s  'a rms '  The w i re

is  taoed or  p inned to  a  p iece  o f  wood.

BA 7.2.7 SimPle diPole aerial

F,  i s  f i xed  by  the  mid  po in t  o f  the  passband o f  the  ceramic  f i l te r

X1 and is  approx imate ly  10 .7MH2.  Note  tha t  the  R 'F  s igna l  mixes

wi th  tw ice  the  loca l  osc i l la to r  f requency  to  p roduc t  the  I  F  RVl  i s

the  tun ing  cont ro l ,  and RV2 and RV3 se t  the  tun ing  range and

t rack ing :  RV2 determin ing  the  L .F .  and RV3 the  H F  end '  Note  tha t

the  A.F .C.  ad jus tment ,  RV4,  a lso  cont ro ls  the .  var icap  supp ly ,  thus  i t

i s  necessary  to  se t  the  A.F 'C.  be fore  ad jus t ing  the  t rack ing  Tem-

pera ture  compensat ion  is  ach ieved by  the  use  o f  a  thermis to r '  TH1 '

The l .F .  co i l  L ' l  i s  tuned to  the  l .F .  passband by  observ ing  the

waveform a t  the  co l lec to r  o f  TR2.  TR3 ampl i f les  the  l  F  ou tpu t  f rom

the mixer  and prov ides  match ing  to  the  ceramic  f i l te r ,  X l  The

outpu t  f rom X1 is  fed  in to  the  ba lanced co inc idence de tec tor  lC1 '  A

ad jus ts  the  phase o f  the  s igna l  in  the  de tec tor  c i rcu i t  and shou ld  be

se i  to  g ive  a  symet r ica l  
'S '  curve  w i th  a  F .M sweep s igna l  app l ied

lc l  ha i  a  l im i t ing  c i rcu i t  be fore  the  de tec tor  s tage wh ich  prov ides  a

very  good degree o f  a .m.  re jec t ion .  The A 'F 'C '  vo l tage is  der ived

f rom p in  8  o f  tC t  v ia  R13,  R14,  R15 and is  used to  cont ro l  the  vo l tage

apo l ied  to  VC1.  Wi th  the  A.F .C.  sw i tch  ou t  RV4 prov ides  the

reference voltage.
De-emphas is  o f  SCpS is  f i xed  by  C13.  Shou ld  75sS de empl ras is

be requ i red  (Nor th  Amer ica)  a  1200pF capac i to r  shou ld  be  w i red

across  C13.  For  s te reo  opera t ion  w i th  any  decoder ,  C13 must  be

disconnected by cutt ing across the printed circuit  at points marked
,X"

The supp ly  ra i l  i s  s tab i l i sed  a t  12  vo l ts  by  the  zener  d iode D2 '

The d iagram be low shows a  s imp le  rad io  aer ia l  tha t  can  be  made

for use in a car. A piece of brass rod is soldered to the centre

C o n n e c t i o n o f a U H F p | u g a n d b e n t 4 5 o . T h e r o d m U s t b e i n s u | a t e d
f rom the  sk i r t  o i  the  p lug ,  wh ich  can be  done by  f i l l i ng  the  p lug  boc ly

w i th  Ara ld i te  o r  s im i la r  epoxy  adhes ive .

BA4
Size
Tun ing  range
Aerial type
Sensit ivi ty
Aud io  ou tPut

Output  load  imPedance
Distort ion
Power requtrements

Typical Performance
8 5 x 5 0 x 2 0 m m
87.5  to  108 MHz
75Oor  3000
5mV for  30db s igna l  to  no ise  (mono)

300mV fo r  75KHz dev ia t ion .  100mV fo r

307o modulat ion
not  less  than 10K! l
<0 .3o /o  a t  l  KHz and 75KHz dev ia t ion
23 to 30v (max. 40mA)

BA5 Connect ions  to  the  tuner ,  shown numbered in  f ig  a re :

Pin 1 + ve powPr 23-30v
2 Decoup l ing  (see tex t )
3  Aud io  ou tpu t
4  S igna l  and Power  ( -ve)  ear th

5 Aerial centre tap
6 Aer ia l  inPut
7 Alternative earth
8  Aer ia l  inPut

BAO Power suPPlY see section B.6

BA7 Aerials
BA7.1. Connections You may use either a 3000one or a 750one 75(l

i s  more  common in  U.K.  bu t  30QOis  used in  many o ther  par ts  o f  the

wor ld .
Our  layout  (sec t ion  4)  shows a  75 ! )aer ia l .

For750:  connect  sc reer l  to  p in  5  and the  inner  core  to  p in  6 '  Note

that Din 5 is connected by the aerial socket to earth'

1 4
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pin 1l (rcl)

l0yfOV

pin 4 (rcl)

BA 8 Tuning meter

BA8 F i t t ing  a  Tun ing  Ind ica tor

Using the circuit  below, i t  is possible to f i t  a 50-0-501r,4 centre zero
met re  io  ind ica te  whether  the  modu le  i s  accura te ly  tuned or  no t .
Set t ing  up  is  qu i te  s imp le ,  the  10K preset  po t .  shou ld  be  ad jus ted
wi th  the  AFC our  and the  modu le  tuned o f f  s ta t ion ,  i .e .  jus r  no ise  on
the  ou tpu t .  The meter  shou ld  be  se t  to  read zero ,  o r  cen t re  sca le .
Apar t f rom the  meter  and 10K preset  po t . ,  the  on ly  o ther  compon-
ents required are a22KSl resistor and a 10pF electrolyt ic capacitor,
which can be omitted i f  the result ino ' f lutter '  of the meter is not
ob jec t ionab le .

BA9 Swi tched Tun ing  and F ine  Tune

By break ing  the  c i rcu i t  be tween po in ts  DC and GF i t  i s  poss ib le  to  f i t
prese t potentiometers and appropiate switching

The circuit  below shows the detai ls.

Note also that a separate switch posit ion has been used to enable
the  ex is t ing  var iab le  cont ro l  on  the  modu le  to  be  used (pos i t ion  1) .

Pos i t ion  2  on  the  swi tch  a l lows a  f ine  tun ing  cont ro l ,  VR1,  to  be
used in  con junc t ion  w i th  the  ex is t ing  tun ing .

Swi tched tun ing  or  f ine  tune cou ld  be  a  very  use fu l  add i t ion  fo r
car radio use.

BA10 Common Faul ts
Hum: cauged by inadequate power supply smoothing.  F i t  the cap-
ac i to r  ment ioned in  84 .6 .
Motorboating: caused by poor power
recommended caoac i to r .
Interference: especial ly when the tuner

supp ly  s tab i l i za t ion :  f i t  the

is mounted on wood short-
wave interference may occur between stat ions. This should vanish
when a stat ion of good strength is tuned in. l t  can be reduced
however  by  mount ing  the  tuner  on  a  meta l  p la te  (o r  l in ing  the  f ron t
o f  the  wood pane l  w i th  meta l  fo i l  beneath  an  insu la t ing  layer ) ,
and/or  by  l ink ing  p in  5  to  p in  7  v ia  a  1nF capac i to r .
No ise .  Between s ta t ions  you w i l l  ge t  a  no ise  l i ke  f ry ing  eggs .  When
on s ta t ion  i t  shou ld  d isappear .  l f  i t  does  no t ,  the  aer ia l  i s  p robab ly
inadequate-  A  poor  aer ia l  w i l l  cause a  grea t  inc rease in  no ise  when
stereo is being received.
AFC button throwing the stat ion off tune. This means the set is out
o f  a l ignment ,  p robab ly  because i t  has  been screwed down too
t igh t ly  on to  a  meta l  sur face ,  o r  the  area  o f  meta l  ind ica ted  in  the
template has not been removed properly.
A l ignment .  l t  shou ld  no t  be  necessary  to  rea l ign  the  tuner  and as  the
ad. ius tments  a re  in te rdependant  we do  no t  g ive  de ta i l s  in  th is  manua l
bu t  on ly  on  reques t  (S .A.E.  p lease) .
Service. Experience has shown that faults in use are rare - Most of
the  tuners  re tu rned to  the  Serv ice  Depar tment  fo r  ' repa i r '  a re  in  fac t
work ing  proper ly  and the  fau l t  i s  in  the  user 's  ins ta l la t ion .

BB Stereo Decoder
BB1 Techn ica l  Descr ip t ion

The Mul t ip lex  input  s igna l  i s  fed  in to  p in  3  on  the  decoder .  L2  and C6
are  the  f i rs t  19KHz f i l te rs ,  L1  and C7 are  the  second.  L3  is  the  38KHz
f i l te r .  l f  th is  i s  shor ted  ou t  decod ing  does  no t  occur  and mono
receotion results.

When a stereo stat ion is being received the decoder causes the
L E D  t o  i l l u m i n a t e .

D ' l  i s  a  zener  d iode to  s tab i l i ze  the  supp ly  vo l tage.

BB 2 Decoder circuit

L 2  I  I 0 1  C 1 1
, T  T ,  1 0

I  I  1 6 V

6  1 1  1 2  l 3  1 0

l c l

3  4  )  7  1 r

VR3

BA 9 Switched and fine tune
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B84 Typical performance

Size 4-l x 50 x 20mm
Input  impedance 20K t )
Load imoedance not less than 22K{)
Separation 30dB min imum

BB5 Connect ions
1 + ve power (23 - 30V)
2  decoup l ing  (see 86)
3  inout  ( f rom tuner )
4  Ear th  (s igna l  &  ve  Power )
5  Output  le f t  channe l
6  Output  r igh t  channe l
7  Ear th  (a l te rna t ive)

B86 Power Supply
See section B 6

BB7 Use with tuners other than P80

Al though the  decoder  i s  in tended to  work  w i th  P80 tuner  i t  w i l l  in
fac t  g ive  exce l len t  resu l ts  w i th  many o ther  tuners  and may even g ive
passab le  resu l ts  w i th  a  VHF t rans is to r  por tab le ,  wh ich  is  no t
intended for stereo reception, provided the signal strength is very
good.

887.1  Connect ions
There  are  on ly  two w i res  needed be tween the  tuner  and decoder : -
a  s igna l  w i re  f rom the  tuner  Mu l t ip lex  ou tpu t  to  p in  3  and an  ear th
wi re  f rom the  tuner  to  p in  7 .  Connect ions  to  the  ampl i f ie r  a re  made
f rom p in  4  (ear th )  5  and 6  v ia  sc reened w i re .

l f  tuner  o r  ampl i f ie r ' s  power  supp ly  i s  ve  ear th  o f  the  cor rec t
vo l tage a  +ve power  supp ly  w i re  may be  connected  v ia  an
appropiate resistor (See section 86) from pin).

Otherwise i f  a separate power supply (or battery) is used +ve
and -ve  supp l ies  connect  to  te rmina ls  1  and 4  respec t ive lV .  l t  i s
poss ib le  to  run  the  decoder  f rom a  12V bat te ry  d iscor rnec t  D1 and
connect  the  12V in  i t s  o lace .

887.2 Tuners without mult iplex output
Most  tuners  wh ich  do  no t  have a  spec ia l  mu l t ip lex  ou tpu t  (o r  socket
for a decoder) were designed for mono reception and even i f

t o

ffi
BB 7.2 Typical FM detector Circ.

convers ion  to  s te reo  is  under taken the  qua l i t y  o f  the  rece iver  may
make good s te reo  recept ion  imposs ib le .  A  poor  1F s t r ip  w i l l  invar i -
ab ly  resu l t  in  poor  separa t ion .

I t  i s  no t  poss ib le  to  supp ly  de ta i led  convers ion  ins t ruc t ions  fo r  any
par t i cu la r  tuner  and the  convers ion  can somet imes be  very  d i f f i cu l t
even fo r  an  exper ienced eng ineer .  The fo l low ing  no tes  are  fo r
gu idance on ly :

When mod i fy ing  to  s te reo  you must  expec t  to  up-grade the  aer ia l :
the  s igna l  tha t  g ives  per fec t  mono may we l l  be  to ta l l y  use less  fo r
slereo.

F ig .  BBl  .2  shows a  typ ica l  VHF detec tor  c i rcu i t .  The exac t  c i rcu i t
and va lues  vary  cons iderab ly  f rom se t  to  se t  bu t  the  aud io  ouput ,
po in t  A ,  i s  usua l ly  easy  to  loca te  as  i t  feeds  (v ia  a  sw i tch  perhaps)
in to  the  vo lume cont ro l .  Locate  components  Cx and Rx,  wh ich  w i l l
haveva luessuch tha t  Cx  x  Rx ' -50 ,000 where  C is  in  pF and R in  k {J ,

Cx  is  the  deemphas is  capac i to r  and must  be  removed.  l t  may a lso
be necessary  to  reduce in  va lue  or  to  remove en t i re ly ,  Cy ,  wh ich  is
fo r  1  F  re jec t ion ,  o r  poor  separa t ion  may resu l t .

These components  can be  d i f f i cu l t  to  spot  and i t  may be
necessary  to  ask  the  rece iver 's  manufac turer  fo r  adv ice .

The decoder 's  mu l t ip lex  input ,  p in  3 ,  w i l l  accept  the  s igna l  f rom
po in t  A .

887.2.1 Transistorsets
Most  t rans is to r  se ts  w i thout  MPX outpu ts  a re  t rans is to r  por tab les .
The de-emphas is  capac i to r  i s  in  the  reg ion  o f  10pF.

These may on ly  g ive  ind i f fe ren t  s te reo  and in  par t i cu la r  a re
un l ike ly  to  g ive  any  resu l ts  on  the i r  bu i l t  in  aer ia l  except  in  very  h igh
s igna l  s t rength  areas .

887.2.2 Valved tuners
Most ly  these are  o f  o lder  des ign :  the  res is to rs  in  the  d isc r im ina tor  a re
h igher  in  va lue  than fo r  t rans is to r  c i rcu i ts  and the  de  emphas is
capac i to r  w i l l  be  about  1sF.

5 W  1
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BB 3 Decoder layout

BB B Filter circuit
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B88 Tape record ing
On s te reo  t ransmiss ions  a  cer ta in  amount  o f  res idua l  19  and 38KHz

swi tch ing  f requency  may remain  in  the  aud io  ou tpu t  f rom the

decoder .  Th is  does  no t  mat te r  fo r  normal  mus ic  l i s ten ing  bu t ,  on

tape recording i t  may interfere, with the recorder's own erase and

b ias  osc i l la to r  caus ing  wh is t les  and no ise .
l {  th is  occurs  the  c i rcu i t  o f  f ig .  B88 can be  in te rposed be tween

decoder 's  ou tpu t  and preampl i f ie r  inpu t .
The c i rcu i t  must  be  dup l ica ted ,  one fo r  each channe l .

BBi0  Common fau l ts
No ise  on  s te reo ,  no t  p resent  on  mono or  when mono swi tch  is  in .

Th is  i s  invar iab ly  caused by  a  poor  s igna l  s t rength  so  a  be t te r  aer ia l  i s

needed.  S tereo  recept ion  is  fa r  more  c r i t i ca l  than mono and requ i res

a  much be t te r  s igna l .
Stereo beacon operates between stat ions this may happen, the

beacon can be  ac t iva ted  by  no ise ,  and does  no t  ind ica te  a  fau l t .

Hum and/ or motorboating: the decoupling capacitor oJ section 82 is

requr red .
Poor  separa t ion :  usua l  cause o f  th is  i s  tha t  the  decoder 's  a l ignment  i s

d is tu rbed:  the  a l ignment  i s  c r i t i ca l  and may be  d is tu rbed by

excess ive  v ib ra t ion .  Usua l lv  on ly  L l  needs  re -a l ignment .
Serv ice .  Exper ience shows tha t  very  l i t t le  goes  wrong w i th  de

coders ,  a t  the  rnos t  a l l  they  requ i re  i s  s l igh t  re -a l ignment

C Control modules : Preamp and
AFU
CA Project 80 Preamplifier
CA1 TechnicalDescr iPt ion
TRl  is  a v i r tual  ear th s tage wi th C4,  C5,  R5 and R6 as feed back
comDonents and R1 in ser ies wi th the inductance of  the magnet ic

p ick  up  as  the  source  o f  impedance.  The c i rcu i t  in  fac t  u t i l i ses  the

inherant  p roper t ies  o f  the  p ick -up  in  i t s  equa l iza t ion  :a  typ ica l
p ick  up  has  an  induc tance o f  450mH and a  res is tance o f  5009

For  ceramic  p ick -up  the  source  impedance wh ich  matches  exac t ly

a  ceramic  p ick -up  w i th  typ ica l  capac i ty  o f  500pF is  changed by  R2.
For  rad io  the  ne twork  R3,  R4,  C1 and C2 is  sw i tched in .  The rad io
input  shou ld  be  fed  f rom a  res is t i ve  source  o f  less  than 50K.  Tape

moni to r  fac i l i t y  i s  p rov ided be tween TR1 and the  tone cont ro ls ,

wh ich  are  a  convent lona l  v i r tua l  ear th  a r rangement  a round TR2.

S ince  separa te  cont ro ls  a re  supp l ied  fo r  each channe l  a  ba lance

cont ro l  i s  no t  requ i red .
P o w e r  s u p p l y  i s  t o  p i n ' 1  ,  d e c o u p l e d  v i a  R 1 9  a n d  C 1 6 .

CA4 Typical Performance

Size 260 x 50 x 20mm
Output  100mV + 3dB fo r  spec i f ied  inputs .

l n p u t s e n s i t i v i t i e s  (  P U 1  3 m V m a g n e t i c P U

a )  
"  300mV ceramic  PU

source  impedan"" t  )  rad io  100mV 25K max '
\  taoe 30mV 10K max.

Tape mon i to r  ou tpu t  30mV f rom 47K
Frequency  response 2OHz ro  1511112 +  1dB
Frequency  range :  bass  +  12dB -  14dB a t  100H2
F r e q u e n c y  r a n g e :  t r e b l e  + . 1 1 d 8  1 2 d B  a t  1 0 K H z
S/N ra t io  60dB
Power  reou i rements  12v  to  35v .
Max imum outpu t  (30V supp ly )  2 .5V rms.

CA5 Connect ions

1 +  ve  power  +  12  to  35V
2  R i g h t  )
3  Le f t  I  p ick  up  po in t
4 Earth !
5 Left )
6  R igh t  i  rad io  input
7 Earth \

CA 2 Stereo B0 circuit

, a T
1 H

-'+

o n.i
r v  ?

I
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CA 3 ST B0 layout

B R igh t  inpu t
9 Left input
10  R igh t  ou tpu t
1 1 Lefi  output
12  Ear th
13 Ear th ,  s igna l  and -

11 !"rl \ o,,ou,l 3  r r rgn r  
t

CA6 Power supply
Al though the  preamp wi l l  func t ion  over  the  fu l l  range 12  to  35V the
over load marg in  i s  reduced as  the  supp ly  vo l tage drops :  a t  12V the
max imum outpu t  i s  1V.  Rep lac ing  R19 by  1K w i l l  inc rease th is  to  2V
rms.

Above 35  vo l ts  C16 's  vo l tage becomes exceeded,  wh ich  w i l l  no t
damage it  unti l  severe overload occurs. However i t  is best to f i t  an
addit ional resistor in series with pin 1 -- use 10K for 40 50 volts
and 22K for 50 - 70 volts.

CA7 Inputs and Outputs
CA7.1 .  Magnet ic  and ceramic  p ickups :  V i r tua l l y  a l l  magnet ic  p ickups
wi l l  feed  d i rec t l y  in to  the  input  w i th  PU1 se lec ted .  The on ly
except ions  are  low impedance dev ices ,  such as  the  Or to fon ,  wh ich
need a  match ing  t rans former .  Ceramics  feed the  input  w i th  pU2
se lec ted .

There  is  a  cons iderab le  var ia t ion  in  ou tpu t  f rom p ickup to  p ickup
so some o f  the  h igher  ou tpu t  types  may requ i re  a  very  low vo lume
cont ro l  se t t rng .
CA7.2. Flat inputs: radio and tape. The radio input has a sensit ivi ty
of 100mV and the tape 30mV. Almost every signal source you may
wish to use wil l  feed one or other of these inputs, but i f  you wish to
reduce the sensit ivi ty of either one the alternator of CA 7.4. can be
used.
CA7.3  Tape ou tpu t  i s  30mV.  l t  cannot  be  inc reased,  bu t  shou ld
you w ish  to  reduce i t  then  the  a t tenuator  o f  CA7.4  can be  used.
CA 7.4. attenuator. The f igure shows a skeleton preset pot wired
wi th  sc reened leads  fo r  inpu t  and ou tpu t .  Input  lead  is  f rom the  tuner
or  tape recorder  and ou tpu t  lead  feeds  to  the  preampl i f ie r ' s  inpu t_

Used on tape out, this feeds the attenuator 's input and the
attenuator 's output feeds the tape recorder's input. The preset can
be anyva lue  be tween 10K and 100K,22K or  47K genera l l y  be ing  bes t .
The preset should be adjusted for best results.

CA8 Mono Use
l f  a  mono source  (e .9 .  tuner  w i thout  decoder ,  o r  a  mono lape
recorder) is used pins 5 & 6 or 8 I  9 can be joined together. Any
input  fed  to  e i ther  p in  w i l l  then  be  ampl i f ied  bv  bo th  channe ls .

For  record ing  in to  mono recorder  i t  i s  qu i te  permiss ib le  to  jo in  p ins
10 and 11  together ,  th is  w i l l  no t  a f fec t  the  channe l  seoara t ion
through the  ampl i f ie r  in  normal  use .

CA 7.4 Altenuator

I
t _
> I  ape Input  and ou tpu t  connect ions

l
J

ve power

l.
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CA10 Common fau l ts

Hum The preampl i f ie r  cannot  genera te  hum wi th in  i t se l f  bu t  i t  can ,  i f
mounted  or  used incor rec t ly ,  p ick  up  hum f rom outs ide .  The cause
of  the  hum must  be  loca ted  and rec t i f ied .
No ise .  Th is  cons is ts  o f  a  s teady  f luc tua t ing  c rack l ing  or  ' f ry ing '

sound.  l t  i s  uncommon in  the  preamp.  l f  the  preamp is  the  cause

then i t  w i l l  be  present  w i th  a l l  inpu ts  d isconnected  bu t  no t  w i th  the

vo lume tu rned fu l l y  down.  There  is  a r r  i r reduc ib le  leve l  o f  no ise  on

any preampl i f ie r .
Service. The maiori ty of preampli f iers returned for service have no
fau l t :  the  t roub les  are  caused bv  the  way i t  i s  mounted  or  used

CB Active Filter U nit
CB1 Techn ica l  Descr ip t ion

Tr1  w i th  i t s  assoc ia ted  components  i s  a  Sa l len  and Key type

low-pass  (sc ra tch)  f i l te r  whose e f fec t  i s  var ied  by  RV1.  Input  i s  to  p in

3  (o r  2 )  and no  input  i so la t ing  capac i to r  i s  inc luded s ince  th is

component  i s  in  the  preamp's  ou tpu t .  When dr iv ing  the  AFU f rom

an input  o ther  than Stereo  80 ,  a  capac i to r  must  be  inc luded.
The scra tch  f i l te r ' s  ou tpu t ,  f rom Tr1 's  emi t te r ,  i s  fed  to  the  rumble

(h igh  pass)  f i l te r  a r ranged around RV2.  Outpu t  i s  { rom p in  6  (o r  5 ) .

Supp ly  vo l tage is  fed  to  p in  1  and decoup led  by  R7 and C6.

r , .
' I . -

CB 2 AFU circuit

C86 Power  supp ly
The AFU wi l l  opera te  f rom be low 12V to  50V.  The max imum outpu t
is  vo l tage dependant  and i f  c l ipp ing  occurs  a t  lower  vo l tages  R7 can
be reduced to  6K8 or  so .

l f  the  AFU is  to  be  used w i th  an  ampl i f ie r  o ther  than pro jec t  80 ,  i t
can be run from its '  own separate battery. In this case R7 can be
shor t  c i rcu i ted  and a  9V bat te ry  used i t  w i l l  las t  many months  as
consumpt ion  is  very  smal l .

C87 AFU 'over r ide"  sw i tch
The layouts  tha t  incorpora te  an  AFU leave i t  permanent ly  in  c i rcu i t .
However  even a t  min imum cut .  the  AFU does impose a  l i rn i ta t ion  on
f requency  response espec ia l l y  when fed  f rom a  h igh  impedance.
I t  may be  found des i rab le ,  there fore  to  incorpora te  an  over r ide
swi tch  to  cu t the  AFU out  o f  c i rcu i t .  To  do  th is  a  4  po le  change over
swi tch  is  needed,  w i red  as  in  the  d iagram be low.  Note  tha t  the
res is to rs  and capac i to rs  a re  op t iona l  bu t  i f  they  are  omi t ted  opera t
ion  o{  the  swi tch  w i l l  cause norse .

Cts4  Typ ica lPer fo rmance
Size
Source  impedance
Frequency response
( f  i l te r  a t  0 )
Low pass (scratch)

H igh  pass  ( rumble)

CB5 Connect ions
1 + ve power
2  Input  le f t
3  Input  r igh t
4  Ear th  {s igna l  &  ve  power )
5  Output  le f t
6  Outpu t  r igh t
7 Alternative earth

CB 3 AFU lavout

1 0 8 x 5 0 x 2 0 n r m
10K max imurn

36Hz to 22KHz - 3dB
-3dB var iab le  22KHz to  5 .5KHz.
s lope 12dB per  oc tave .
-28d8 at28Hz. slope 9dB per
oc tave .

AFU layout

1 9
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CB 8.2 Detail of amplifier

CB 7 Aver-ilde switch

CB8 Use w i th  ampl i f ie r  o ther  than Pro jec t  80

Most  s te reo  ampl i f ie rs  inc lude a  tape l ink  w i th  mon i to r  fac i l i t y .  The
AFU can be  ar ranged to  p lug  in to  th is  tape connect ion  and run  f rom
i ts  own power  supp ly .

l f  the  ampl i f ie r  i s  negat ive  ear th  then i t  can  be  used to  po \  /e r  the
AFU and a  separa te  te rmina i  can  be  added fo r  the  +  ve  lead.  In  the
d iagram be low we have assumed tha t  the  5  p in  DIN tape mon i to r
socket  has  been rep laced bv  a  6  p in  tvpe  and the  s ix th  p in  used fo r
th is  +ve  connect ion .  F ig .  C88.1  shows the  AFU wi red  fo r  th is .

Note  the  use  o f  ' l 1 rF  
capac i to rs  in  ser ies  w i th  p ins  2  and 3 .  The

AFU wi l l  no t  work  i f  these are  omi t ted .  Cor rec ted  in  th is  way the
ampl i f ie r ' s  tape mon i to r  sw i tch  becomes an  AFU over r ide .

Note  in  f ig .  C88.1 .  and C88.3 .  tha t  a l l  sc reens  are  connected  a t
one end,  bu t  a t  the  o ther  on ly  one screen is  connected  to  the
p lug /socket .  The o ther  sc reens  are  le f t  f loa t ing .

l f  the  ampl i f ie r  does  no t  have a  mon i to r  fac i l i t y  i t  must  be  mod i f ied
bywi r ing  the  approp ia te  connect ions  and f i t t ing  a  6  p in  DIN socker .
The bes t  p lace  in  most  ampl i f ie r  c i rcu i ts  i s  jus t  be fore  the  vo lume
cont ro l ,  wh ich  is  usua l ly  f i t ted  jus t  be fore  the  power  ampl i f ie r  as  in
f ig .  CBB.2 .  The connect ion  must  be  broken as  shown.

F ig .  CB 8 .3 .  shows how the  DIN socket  i s  w i rec l .
In  th is  app l i ca t ion  i t  i s  a lso  poss ib le  to  f i t  an  AFU over r ide  swi tch

(CB7) .  l f  the  AFU is  used o f f  i t s  own bat te ry  a  5  po le  2  way swi tch
cou ld  be  used fo r  th is  over r ide  -  the  spare  po le  be ing  used to
swi tch  o f f  the  AFU.

C B B. I AFU wired f or tape socket

CONNECTIONS.
TO A. F. U.

c  B.  8 .1

6  P I N  D I N  P L U G

VIEWED FROM
REAR OF PLUG

CBl0  Common fau l ts
Lack  o f  e f fec t .  Invar iab ly  th is  fau l t  i s  no t  caused by  the  AFU but  by
the speakers or by sub.ject ive effects,

The average person can hear  f requenc ies  up  to  
' l4KHz 

a  few
peop le  can hear  h igher  than th is  (up  to  19KHz)  bu t  th is  d rops  o f f
w i th  age and some o lder  peop le  can on ly  hear  up  to  11KHz or  so .
But  there  is  no t  very  much sound conten t  in  normal  mus ic  above' l2KHz and the  speakers  may no t  respond very  we l i  -  so  the  AFU
nray  appear  on ly  to  have e f fec t  a t  max imum cut .

A  s imi la r  e f fec t  occurs  a t  low f requenc ies ,  espec ia l l y  w i th  smal le r
loudspeakers  wh ich  may have very  l i t t le  response be low 150H2.  The
rumble  f i l te r  may then have very  l i t t le  aud ib le  e f fec t .
D is to r t ion ,  con t ro ls  in te rac t  when in  use  f rom an input  o ther  than
Pro jec t  80 .  The AFU does no t  have an  iso la t ing  capac i to r  a t  i t ' s
input ,  t l . r i s  i s  inc luded in  the  Pro jec t  B0 's  ou tpu t .  l f  the  feed to  the
AFU has  a  d i rec t  dc  pa th  the  cont rc i l  opera t ion  w i i l  be  reduced.  See
sec t ion  CBB.
Ser ice .  The major i t y  o f  AFU's  re tu rned fo r  serv ice  are  no t  fau l ty .  The
users  a re  exper ienc ing  a  sub jec t ive  lack  o f  e f fec t  as  exp la ined above.

D Z40 and 2:60
Z4O and760 are  very  s imi la r  in  the i r  uses  and app l ica t ions .  They  are
in  many app l ica t ions  in te rchangeab le  and fo r  the  most  par t  w i l l  be
dea l t  w i th  together .  In fo rmat ion  wh ich  app l ies  spec i f i ca l l y  to  one o f
o ther  i s  inc luded in  sec t ions  DA and DB.

D5 Connections

Pin  1  Power  -ve  and ou tpu t  ear th
2  S igna l  ear th

6  P I N  D I N  S O C K E T

V I E W E D  F R O M  O U T S I D E

T O  A M P L I F I E R S
'  H T  L I N E

CB 8.3 Wiring for AFU socket
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of  the  ampl i f le r ,  the  input  leve l  and the  loudspeaker 's  e f f i c iency  and
inpedance.  So long as  the  sound ou tpu t  i s  und is to r ted ,  these are  the
on ly  fac to rs  impos ing  any  l im i ta t ion ,  l f  there fore  the  sound leve l
f rom the  sys tem is  too  h igh  one o f  these fac to rs  must  be  a l te red .
G a i n  a l t e r a t i o n  i s  c o v e r e d  i n  s e c t i o n  D 7  a n d ' i n p u t  l e v e l ' i n  s e c t i o n
C47.

D6.3. Loudspeakers
The two fac to rs  wh ich  de termine how much sound a  g iven loud-
speaker  w i l l  g ive  ou t  w i th  an  ampl i f ie r  a re  i t s  e f f i c iency  and i t s
rmpedance.

Ef f i c iency  ls  ra re ly  quoted  by  the  manufac turer ,  bu t  p robab ly
var ies  f rom 0 .5% to  10% a range o f  20  to  1 .  Other  th ings  be ing
equa l  the  10026 e f f i c iency  w i l l  g ive  20  t imes as  much sound as  the
0 . 5 %  o n e .

lmpedance is  a lways  quoted  and is  usua l ly  quoted  as  4 ,  B  or  16 ! la
change o f  on ly  4  to  one.  The impedance change above f rom 16! l to
4Ocou ld  g ive  ar r  inc rease in  sound o f  on ly  4  t imes.

However  a  speaker  does  no t  have a  f i xed  impedance i f  you
were  to  ac tua l l y  measure  an  Bf ]speaker  you wou ld  ge t  an  impedance
varyrng  be tween perhaps  5 f )and 20Q.  Some 'B [ ) '  speakers  in fac t  fa l l
as  low as  2 i :  a t  cer ta in  f reouenc ies .

When choos ing  a  speaker  there fore  a  l i s ten ing  tes t  i s  to  be  re l ied
on fa r  more  than any  wr i t ten  spec i f i ca t ion :  the  impedance in
par t i cu la r  i s  on ly  a  gu ide  and is  no t  impor tan t .

D6.3 .1 .  Permiss ib le  impedance
240 's  and 260 's  a re  bo th  qu i te  sa fe  in to  normal  speakers  wh ich  varV
between 4 t )and 16 t2 .  l f  speakers  a t  the  low end o f  th is  range are  used
for  h igh-vo lume leve l  there  is  however  a  chance o f  some over
hea i lng .
H igh  impedances  above ' l  6 f la re  ra re ly  met  bu t  w i l l  do  no  harm.  Both
a m p l i f i e r s  a r e  s a f  e  i n t o  e v e n  a r )  o p e n  c i r c r - r i t .
Low impedances ,  i .e .  be low 4O,  w i l l ,  on  bo th  ampl i f ie rs ,  cause
heat ing ,  l f  the  load is  app l ied  fo r  too  long,  o r  i s  a  d i rec t  shor t -c i rcu i t ,
heat ing  rnay  be  excess ive  and w i l l  cause damage.  Th is  i s  espec ia l l y
t rue  o f  240 and 260 used a t  o r  near  the  top  o f  the i r  permiss ib le
r ,pera t tn0  vo l taUe ranges.
E lec t ros ta t i c  speakers  a re  no t  su i tab le  fo r  use  w i th  the  240,  bu t  can
safely be used with the 260.

D6.4 .  Heats ink ing
The 260 \o r  240)  when work ing  hard ,  ge ts  ho t  ( the  two t rans is to rs
mounted on  the  b lack  f in  d iss ipa te  th is  heat ) .  l f  the  ampl i f ie r  i s
worked too  hard  and th is  heat  i s  no t  removed,  these ou tpu t
t rans is to rs  w i l l  ge t  too  ho t  and w i l l  fa i l .  The purpose o f  heats ink ing  is
to  remove th is  heat .

Normal ly  the  ampl i f ie rs  w i l l  be  assembled  in to  a  meta l  chass is  and
th is  w i l l  be  used as  the  hears ink .  F ig .  A1.2 .  shows some ways  in
wh ich  a  240 or  260 can be  mounted us ing  a  meta l  b lock  to  ensure
good f low o f  heat  to  the  chass is .  In  h igh  power  s i tua t ions  th is
s ink ing  is  very  impor tan t  and i t  i s  a lso  impor tan t  tha t  a l l  con tac t
sur faces  th rough wh ich  heat  f low ( i .e .  wh ich  contac t  th is  b lock)
shou ld  be  f la t  and f ree  f rom bur rs  round the  ho les .  A  l igh t  smear  o f
s i l i cone grease or  heats ink  compound is  a lso  adv isab le .

The amount  o f  heat  genera ted  (and thus  the  need fo r  heats ink ino)
w i l l  inc rease:  w i th  inc reas ing  supp ly  vo l tage

wi th  decreas ing  speaker  impedance.
w i th  inc reased ou tpu t  vo lume.

Thus,  w i th  a  PZ5,  you w i l l  no t  normal ly  requ i re  any  heats ink ing .
The PZ5 is  there fore  used in  our  lavout  in  a  o l in th .

Wi th  the  PZ8,  heats ink ing  must  be  used no t  on lV  fo r  the  260,s  bu t
a lso  fo r  the  PZB i tse l f .

You w i l l  a lso  need be t te r  heats ink ing  where  the  ampl i f ie r  i s  used
for  h igh  powers  ra ther  than the  fo r  normal  domest ic  use .

As  a  tes t  o f  your  heats ink ing  -  fee l  the  b lack  f in  o f  the  ampl i f ie r .
l f  th is ,  under  a l l  cond i t ions ,  remains  on ly  warm,  then your  heats ink
ing  is  adequate .  l f  i t  i s  much too  ho t  to  touch - -  then vour
heats ink ing  needs improvement .
D6.5. Power supplies
Normal ly  theZ40 w i l l  be  used w i th  a  PZ5 or  pZ6 and the  260 w i th  a
PZ8.  However ,  the  power  supp ly  w i l l  de termine  how much oower
the .ampl i f ie r  can  supp ly  (see sec t ion  E4)  and th is  w i l l  de termine
heats ink ing  requ i rements  (sec t ion  D6.4 . ) .

The tab le  be low shows rough ly  how much cur ren t  the  260 takes
at  var ious  power  leve ls .  The 240 w i l l  be  s imi la r  up  to  35V opera t ion .

3
A

5
6
l

8
9

Signa l  ear th
Feedback  "ear th"

S i g n a l  i n p u t
A l te rna t ive  input  "ear th"

Feedback  po in t
+  ve  power  Input
Output  to  speaker

D 5 240/260 wiing

The c i rcu i t  above shows the  connect ions  to  one 240 or  260 used
wi th  a  s imp le  vo lume cont ro l .

Note  the  use  o f  a  cent ra l  ear th  po in t  w i th  separa te  wt res  run  to
each o f  the  connect ions  shown.  Th is  po in t  shou ld  be  s i tua ted  so
tha t  the  w i res  to  te r rn ina ls  1 ,  2  and 3  are  shor t  (no t  more  than 3" ) .

Note  a lso  tha t  w i th  a  240 on ly ,  the  w i re  to  te rmina l  2  can be
omi t ted  (2  and 3  are  i r r te rna l l y  connected  in  the  ampl i f ie r ) .

C1:  inpu t  capac i to r .  Th is  must  be  used in  a l l  cases  except  w i th
Stereo  B0 or  AFU dr iv ing  the  ampl i f ie r .  1pF 50V wi l l  do  fo r  a l l
purposes  a l though 100nf  to  1Opf  can be  used.
C2:  ou tpu t  capac i to r .  Th is  i s  requ i red  on ly  w i th  a  260.  Choose 2000 i r f
50V a l though o ther  va lues  can be  used w i th  B{ l  o r  1b( /  speakers
(1000pf  and 500pf  respec t ive ly ) .  Reduc ing  the  va lue  o f  th is  w i l l
reduce ex t reme bass  response.  The vo l tage ra t ing  shou ld  idea l l y  be
the  same as  the  DC supp ly  vo l tage used,  bu t  can  where  s ize  is
impor tan t  be  reduced to  ha l f  the  supp ly  vo l tage"

C2:  on ly  needed where  a  poor  power  supp ly  i s  used (e .g .  d ry
bat te r ies )  o r  where  leads  to  power  supp ly  a re  longer  than 3"  o r  so .  l t
shou ld  be  ra ted  a t  a  work ing  vo l tage no t  less  than the  chosen power
supp ly  vo l tage and can be  be tween 1Opf  and 100pf  where  longer
supp ly  leads  are  in  use .  Wi th  ba t te r ies  i t  shou ld  be  inc reased to
1000pf, or even 5000pf with smaller batteries.
RVl :vo lume cont ro l .  A  log  type  shou ld  be  chosen -  47K max.  fo r
240 or  100K max.  fo r  260.  Lower  va lues  can be  used,  depend ing
upon the  s igna l  source  feed ing  the  ampl i f  ie r .

D6 Power  supp l ies ,  speakers ,  power  and heats ink ing

fhe 240 and 260 have a constant gain that is to say that the
vo lume leve l  f rom the  speaker  w i l l  be  so le ly  dependant  upon how
loud the  input  s igna l  to  the  ampl i f ie r  i s .  The ga in  can be  a l te red  as
stated in D7.

However ,  i f  too  much input  i s  g iven  the  ou tpu t  s igna l  w i l l  s ta r t  to
drs to r t  a t  a  cer ta in  leve l .  Th is  leve l  o f  d is to r t ion  is  the  ,max imum

output  power '  and is  dependant  upon the  power  supp ly  vo l tage
used and the  loudspeaker 's  inpedance.

A graph showing th is  dependance is  g iven  fo r  the  260 in  sec t ion
D84,  and the  curve  f rom the  240 is  s im i la r  except  tha t  th is  must  no t
be  used above 35v  d .c .

Output  power  i s  no t  a  measure  o f  the  sound leve l  you  w i l l  hear
from the speaker - since in normal use you shoulcl,never require to
use the  ampl i f ie r  anywhere  near  i t s  max imum power .  A l though
increas ing  the  power  supp ly 's  ra t ing  w i l l  inc rease the  max imum
power output i t  wi l l  have no effect on the sound at the level you
normal ly  use  -  un less  you are  us ing  the  ex is t ing  sys tem a t  i t s  l im i t .
D6.2 Sound level
The leve l  o f  sound coming f rom an ampl i f  ie r  depends upon the  ,ga in ,

Z I



50v
40v
30v
20v
10v

1.9A (40w) 1A (30w)600mA (18w)
1.5A (35w) 800mA (19w) 450mA (10w)
' l  .1A (20w) 600rnA (10w) 300mA (5w)
700mA (7w) 400mA 13.5w) 150mA ( ' l  .5w)
300mA (1 .5w) 200mA ( .5w) 75mA (0.3w)

DA 3 240 layout

These f igures  are  based on  cont inuous  s ine-wave opera t ion  and in
practlse current consumption wil l  be far less - sav lz - 3/c for loud
pop mus ic  and % % fo r  normal  domest ic  l i s ten ing .
D6.5.1 Battery Operation
Because o f  the  low cur ren t  consumpt ion  ba t te r ies  a re  a  very  su i tab le
power  supp ly ;12V,18Y or  24V are  su i tab le  combina t ions .

Remember however that for a power of 5W f rom the ampli f ier the
bat te ry  may have to  g ive  up  to  10W,  so  don ' t  expec t  too  much f rom
a smal l  ba t te ry .  The ba t te ry  shou ld  be  ab le  to  supp ly  the  cur ren t
ind ica ted  above.

For battery operation the capacitor shown as C3 in D5 must be
inc luded bu t  i t sva lueshou ld  be  inc reased.  1000pF is  to  be  cons idered
the  min imum va lue  bu t  la rger  va lues  (5 ,000r rF  or  10 ,000pF)  a re
adv isab le  espec ia l l y  w i th  smal le r  s izes  o f  ba t te ry .  Th is  capac i to r
must  be  ra ted  a t  a  work ing  vo l tage equa l  to  o r  g rea ter  than tha t  o f
the chosen battery.

D7 Ga in
As supp l ied  the  Z4O has  a  ga in  o f  approx imate ly  110 t imes and the
260 about  55  ( th is  means tha t  i t  aZ60 is  pu t  immedia te ly  in  p lace  o f  a
Z40, the  260 w i l l  no t  sound as  loud) .  Th is  i s  done so  the  260 can be
used with the earl ier project 60 system. In both ampli f iers the gain is
control led by two resistors - R8 I R6 in 240 and R8 & R7 in 260 -
such tha t  the  ga in  in  approx .

DA 2 240 circuit

R 1 6

T R 7

C 6

1m0 25V

n t /

Ot22

R 2
t,7K

A R 1 2
t , 7  0

5 K 6

R 7
1 0 K

T R 4

R 9
L K 7
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R8-  R6  (o r  R7 )

R 6  ( o r  R 7 )

On both  ampl i f  ie rs  the  ga in  can be  inc reased by  f i t t ing  an  ex terna l
resistor across pins 4 I7 :  4-l  on the 240 or 1 k8 on the 260 wil l  double
the gain. The resistor can be decreased further i f  more gain is
requ i red ,  bu t  w i l l  no t  normal ly  be  less  than about  10Q on the  240
or  180 on  the  260 (g iv ing  a  max imum ga in  o f  a round 500) .

D10 Common fau l ts

In  any  power  ampl i f ie r  the  dev ices  most  l i ke ly  to  fa i l  a re  those wh ich
do mostwork  -  i .e .  the  ou tpu t  t rans is to rs  Tr l  1  t  12 .  l f  one  or  bo th
fa i l  the  ampl i f ie r  and power  supp ly  may overheat  and i t  w i l l  be
obv ious  tha t  a  severe  fa i lu re  has  occured.

The protection on 240 and 260 wil l  make this sort of fai lure
uncommon -  except  where  heats ink ing  is  inadequate .
Overheat ing  dur ing  normal  use  may s imp ly  ind ica te  tha t  heats ink ing
is  inadequate  (see sec t ion  D6.4 . )  bu t  i t  can  a lso  ind ica te  ins tab i l i t y ,
in  wh ich  case i t  may we l l  occur  on  one channe l  on ly .  Ins tab i l i t y  i s
caused by  excess ive  lead lengths  or  layouts  wh ich  p lace  ou tpu ts  and
inputs  too  c lose  together

DA Z4O
DAl  Techn ica lDescr ip t ion

The input  s igna l  i s  app l ied  to  Tr1 's  base,  wh ich  compares  i t  w i th  par t
o f  the  ou tpu t  and ampl i f  ies  the  d i f fe rence.  Tr2  matches  Tr1 's  ou tpu t
to  Tr3 .  and orov ides  a  l im i ted  max imum amount  o f  d r ive  to  Tr3 .

On posit ive-going half cycles Tr3 drives the output transistor f  rJ
d i rec t l y  and i f  the  cur ren t  th rough Tr7  is  excess ive  a  vo l tage is

deve loped across  R16,  wh ich  tu rns  Tr5  on  remov ing  dr ive  f rom Tr3
and thence pro tec t ing  the  ou tpUt .

On negative half cycles Tr8 is driven by phase inverter Tr4. Excess
cur ren t  on  th is  ha l f  cyc le  i s  de tec ted  by  R17,  caus lng  T16 to  conduct
and reduce the  dr ive  to  Tr4 .

DA4 240 performance

Size
Supp ly  vo l tage

Ouiescent  cur ren t
Power  ou tpu t

Distort ion
Input  impedance

5 5 x B 0 x 2 5 m m
t r  5 5  0 . c .
15mA typ ica l  (  t  5mA)  a t  35v .
12w rms 8 ! la t  35v .
20w rms 4!lat 35v.
0 . 1 %  a t  1 0 w ,  8 0 ,  l  K H z  .
9 0 k f /  +  1 0 % .

DA 9.1 Amplif ier for crystal pick-up

DB 2 260 circuit

A

A
R 1
3 9 K

A

A

A
R 2 0
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R 5
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A
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100K

R 6
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DB 3 260 layout

T16 prov ides  a  cons tan t  cur ren t  I im i t  on  negat ive  ha l f  cyc les .
Tr3  is  a  cons tan t  cur ren t ' ta i l ' fo r  Tr1  and 2  to  make sure  vo l tage

var ia t ion  does  no t  a l te r  per fo rmance.
The ou tpu t t rans is to rs (Tr11  and Tr12)  a re  d r iven  bv  Tr9  and Tr10.

and the  cur ren t  th rough Tr11 is  sensed across  R19.  l f  i t  r i ses . too
much Tr5 tunrs  on ,  l im i t ing  the  dr ive  to  Tr9 .  Tr5  is  a lso  tu rned on  by
excess  vo l tage across  Tr11 ,  sensed bV the  d iv ider  cha in  R13 and
R15,  so  tha t  the  l im i t ing  is  o f  power  in  the  ou tpu t  t rans is to r .

Tr7  per fo rms a  complementary  func t ion  on  the  negat ive  ha l f
cvc le .

- f 3 t Z

5 5 x 9 8 x 2 0 m m
10-50 DC
l  BmA a t  45u approx .
25w into Stlat 50v
40w into 4! lat 50v
.02o/o  a I  10w,  BOat  l  KHz
1 0 0 k  *  1 0 %
70db
' l  
5Hz to  200KHz +  3db

5 5 + 5 %
4! )or  g rea ter
Safe  open c i rcu i t
Supp ly -vo l tage dependant  cur ren t
l im i t  in to  low impedances
depends upon ou tpu t  capac i to r
used (100 with 2,20OuF into 8Q at
1  K H z )

The curve  be low shows how the  power  ou tpu t  var ies  w i th  supp ly
vo l tage fo r  var ious  loudspeakers :

D88 Switch on surge
At  sw i tch  on ,  depend ing  upon the  power  supp ly  used,  a  la rge  surge
may be  present  in  the  loudspeaker .  The PZ8 Mark  3  inc ludes  a  c i rcu i t
to  l im i t th issurge  bu t  w i th  o ther  supp l ies  i t  can  be  severe  enough to
damage a  smal l  speaker  o f  3 ! lo r  so .

S/n  ra t io  70  oo .
Frequency  response 30Hz to  

' l00KHz 
in to  8 [ ia t  1w.

V o l t a g e  g a i n  1  1 0  +  1 0 % .
Permiss ib le  load
impedance 4 .  8  o r  16 t ] .
Pro tec t ion  sa fe  ooen c i rcu i t .

3A cur ren t  l im i t  in to  low imoedance.
Damping fac to r  50  w i th  8 f l  load .
Power  bandwid th  30Hz to  35KQHz +  3  db .
Input  sens i t i v i t y  90  mV ( fo r  12w in to  B l ) ) .

DAg App l ica t ions
The 260 may be  used ins tead o I  aZ40 in  these app l ica t ions .  However ,
the  260 's  ga in  i s  about  ha l f  tha t  o f  the  240 so  th is  mav need to  be
rncreaseo.
DA9.1 Ampli f ier lor crystal pick up
The c i rcu i t  above w i l l  su i t  a  s imp le  record  p layer .

Omi t  R2 un less  mor 'e  ga in  i s  requ i red  (see sec t ion  DA.7) .
R1 can be  inc reased to  reduce the  ou tpu t .  l t  w i l l  a lso  inc rease bass

resoonse.
C1 a f fec ts  t reb le :  inc rease i t  fo r  more  t reb le ,  reduce fo r  less .
C2 need only be f i t ted i f  R2 is added.

DB Z60
DB1 Techn ica lDescr ip t ion

Tr1  and Tr2  f rom a  long ta i led  pa i r  used to  compare  dc  and ac
cond i t ions  on  the  input  w i th  those a t  the  ou tpu t .

Input  cond i t ions  are ,  a t  dc ,  the  po ten t ia l  on  the  junc t ion  o f  R1 I
R2 and,  a t  ac ,  the  ac tua l  inpu t  s igna l .

The ou tpu t  cond i t ions  are  the  dc  po ten t ia l  on  the  ou tpu t  bu t  on lv
a  par t  o f  the  ac  leve l ,  de f ined by  R7 and RB.  Tr1 's  co l lec to r  shows an
outpu t  p ropor t iona l  to  the  d i f fe rence in  input  and ou tpu t ,  wh ich  is
fed to Tr4. Tr8 is in series with Tr4 to provide a current l imit so the
output transistors have the same amount of drive avai labi l i ty at al l
supply voltages. Tr8 only l imits drive on posit ive going half cycles.

. A

D84 Performance
Size
Supp ly  vo l tage
Ouiescent  cur ren t
Power  ou tpu t

D is to r t ion
Input  impedance
S,/N radio
Frequency response
Vol tage ga in
Permiss ib le  load impedance
Protection

Damping fac to r
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DB 4 Power outlet curve

F ig .  DB.8  i l l us t ra tes  an  add i t iona l  c i rcu i t  wh ich  can be  added to
reduce this surge. One circuit  may drive several 260s, but the
capacitor C1 should be doubled for two 260s, trebled for three. etc.

DBg Applications

DB9.2 Ful l  Bridge Circuit  for 60w
The circuit  of DB9.2.1 shows how two Z60s can be connected back-
to-back in a ful l  br idge to double the output power. Each 260 in
effect operates into half  of the speaker. Speaker impedance should

DB 9.1.2 Oscillator outouL

VOLTS OUT
(RMS)

POWER SUPPLY
VOLTAGE (DC)

DB 9.2.1 Full bridge circuit

be 8O or more, since with an 8[ l  speaker each 260 ,sees, 4O and wil l
( from f ig D84) give approximately 40w into this 4f]  load (from bOv
supp ly ) .  Thus  bo th  together  w i l l  d r i ve  an  SOspeaker  a t  up  to  80w.
( f i g  D 8 9 . 2 . 1 )

S imi la r ly  the  c i rcu i t  can  g ive  up  to  60w in ro  l6e  (each amol i f ie r
opera tes  in to  8Oand g ives  30w) .

Care  must  be  taken w i th  the  w i r ing  wh ich  shou ld  be  as  shor t  as
possible. Fig D89.2.2 shows the wir ing of the bridge with the two
amplif iers mounted aboul 1/2" to 1" apart (one of the heatsink blocks
shown in  f ig  A ' l  .2  i s  idea l ) .  Note  in  par t i cu la r  tha t  p ins  1 -1  ,2 -2 ,3 -3
are joined together with one wire f rom each pair to the earth point.

POWER
SUPPLY

DB 9.2.2 Full bridge wiring

This arrangement can suit  two bridges, with a common point for
bo th .

Heatsinking is of prime importance on the bridge - a 60w bridge
may have to dissipate 30w itself ,  so al l  surfaces in contact must be
flat and al l  holes must be deburred. Si l icone grease must be used to
ensure good heatf low.

One PZB wil l  dr ive two bridges - but wi l l  sl ightly restr ict ful l
output with SQ,speakers. l f  maximum power is required, two pZgs
can be used (when two transformers wil l  be needed), one for each
bridge. Two earth points can now be used - one for each
bridge / PZ8 combination.

40
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The output capacitors are included to give some protection
against low impedance loads at low frequencies, and to ensure that
any  s l igh t  DC imba lance does  no t  cause cur ren t  th rough the
speaker. Note that i f  the bridge's gain is to be increased, only the
gain of the f irst 260 should be altered.

DB 9.2.3 Full bridge mounting

Fig D89.2.3 shows how two Z60s are mounted on one heatsink
block, with a ' f loating earth point '  between them. Wires go from
this point to power supply, chassis, preamp, etc. l f  two bridges
are used with a common power supply, the inset earthing is best.
Termina ls  1 -1  ,2 -2 ,3 -3  a re  connected  w i th  one w i re  f rom each pa i r  to
the common earth point for al l  four ampli f iers.
D89.4. DC Amplif ier
This appl icat ion is not suggested for the less experienced con-
structor.

DB 9.4.1 DC amplifier

The f igure shows the basic connections for using the 260 as a dc
ampli f ier. Note that a spl i t  power supply voltage is used. This supply
must be symmetrical but can varv between 5-0-5 and 25-0-25.
However, use at high voltages can result in excessive current i f  the
load is of low resistance and this could destroy the ampli f ier

R1 and R3,  D1 and D2 and RV1 are  inc luded as  a  ' se t  zero '  c i rcu i t
to adjust the zero voltage level on the output. The sett ing wil l  be
somewhat dependant upon the source impedance connected be-
t w e e n t e r m i n a l s 5 S 6 .
Inputs
Fig. DB9.4.2. a & b show two input circuits - a is a virtual earth
invert ing mode input and the gain wil l  be approximately 

'

Zf)

100K
R4.

b is a non-invert ing input, which should be used from a low source
impedance to minimise offset voltaEe. R5 (2K7) can be added i f
necessarv.

D89.4.2 a + binputcircuits

Absolute maximum ratings Assuming the ampli f ier is well  heat-
sinked, so that the transistor case temperature does not r ise above
50 C, the transistor maximum dissipation is 50w. This heatsinking
wil l  be dif f icult  in practice because of thermal resistance from case
through transistor insulat ing mica and heat f in to the heatsink
proper, so the specif icat ions are for guidance only and are not
cont inuous  max ima.
Supply voltage maximum 23-0-23v.
Load cur ren t  max imum 44.
Load resistance maximum must alwavs be less than
Vs2 and Vs, which ever is the smaller.
200 6
Thus with a 23v supply, Vs2 gives 2.6 and Vs gives 3.8.

200 6
In  p rac t ice  load impedance shou ld  be  grea ter  than 4O
Inductive loads l f  the load is highly reactive a series resistor is
necessary .  Wi th  motors  us ing  brushes  a  very 'sp iky 'back  EMF is
given and the circuit  below is suggested.

lou
25V

Reversible

DB 9.4.3 Motor drive circuit

E Power Supplies
E4 Specif icat ions

The power supply chosen wil l  determine the power output obtained
from the whole system so that, i t  a PZ5 is chosen, this wil l  l imit the
output to around 12w total output into 40.

With the PZ6 the output wi l l  be 25w total into SQor 4O(e.9. 12w +
12w in to  80 ,  11w *11w in to  4O but  about  20w in to  4O wi th  on lv
one channe l  d r iven) .



The PZ8 wil l  dr ive 240's ful ly ( i f  i t 's voltage is reduced to 35) into

any impedance, and wil l  dr ive the 260 at ful l  power into BQ.
However, into 4{l the PZ8's current l imit starts to operate to give

extra orotection. the ful l  40 + 40w wil l  not be reached with both

channe ls  d r iven  s imu l taneous ly .
Thus in the table below, expected output powers are given for

various combinations of power supply. Columns 1 t 2 apply to 240

butwon't be affected much bv use of a 260. Column 3 is with a PZ8

set at 35v, with 240 or 260 (260 here wil l  show increased power into
4Q, of 25 & 25w). Column 4 is a normal PZ8 at 50v with 260's.

3.  4.
PZB PZg
reduced 50v
20+20 30+30
t z +  t z  z 5 +  z 5
7  + 7  1 4 + 1 4
20 45
t z  z 5
7 1 4

Both channels dr iven 4 Q
8 A

1 5 0
One channel  dr iven 4 O

8 0
15  [ )

1 .  2 .
PZs PZ6

6 + 6  1 1 - F 1 1
4% +  4Y ,  12+  12
3 + 3  7 + 1
8 2 0
5 %  1 3
4 l

EA/ EB PZ' 8 PZ6
EA1 PZS Descript ion

The PZS consists of a centre tapped transforrner feeding a ful l-wave
recti f ier with a 2000pF reservoir capacitor, to give a no-load output
of approx. 28v.

The transformer has a twin primary for series/paral lel operation on
220v or 1 10v ranges.

EB1 PZ6 Description

The PZ6 uses the same transformer as the PZ5 but feeding a bridge
recti f ier to give approx. 56v dc on the 1000pF capacitor.

At switch on, there is no voltage on the output, but the voltage on
the junction of R1 I R2 forward biasis D1, slowly charges up C2.
Tr4's base r ises and i t  passes slowly increasing current to Tr3 I Tr1.
The output voltage starts to r ise unti l  about 9v when ZD1 becomes
forward biased.

Tr4 now compares the zener voltage on i ts emitter with a
proport ion of the output voltage fed back from VR1, and adjusts
drive to Tr1 I 3 to stabi l ize the output voltage dependant upon the
set t ing  o f  VR1.

Fs1 is a fuse to give some protection and this wil l  infact blow after
a few seconds on a heavy overload i f  3 or 4 speakers are in use.

l f  a direct short circuit  occurs across the output however, transi-
stors mav fai l  as well  as FS1 so i f  the fuse has blown the rest of
the circuit  should be tested before replacing.

To test the circuit  disconnect i t :  + I  -  outputs, replace FS1 by a
1a slow blow and switch on, with a voltmeter across the output. The
voltage wil l  r ise quickly to about 15v and wil l  then slow down,
stopping at 35v. VR1 should now adjust the stabi l ized voltage
between 20 and 50v approximately.

EA5 Connections
EA5.1. Mains conneutions
Live (L) and neutral {N) are connected via appropriate switches and
fuses to L 8 N on the PZ5/P26. Earth connects either direct ly or
indirect lv to the chassis (-ve terminal).
EAs.1 .1 .  Fuse and swi tch
Whilst the output (dc) of the power supplies does not require f urther

EA 2 PZS circuit

EB 2 PZ6 circuit

protectlon i t  is strongly recommended that a fuse be inserted in
series with the mains connections to the transformer. For PZ5 and
PZ6 this can be 250mA anti  surge. For the PZ8 transformer i t  should
be 500mA anti  surge.

l f  the fuse also provides power to other equipment (e.9. the
turntable motor) then this rat ing wil l  need to be further increased.

A two pole switch should be used in the mains to provide

complete isolat ion.
EA5.1.2. 1 10v operation
To change from 22Ov to 110v the red and pink wires from the
transformer (at present connected to land B in f ig. EA.3) should be
unsoldered. Now connect the red wire to the same land as is
connected the mauve wire, and connect the pink wire to the same
land as  is  connected  the  orange w i re .

For  1  10v  opera t ion  the  f  use  ra t ing  shou ld  be  doub led .
To change from 1 10 to 220v the above procedure must be

reverseo.
EA5.2. Output
Output of the PZ5,/6 is between + & terminals. The - output is
isolated from the chassis.

EA10 Common faults - PZ5

The PZS's circuitry is so simple that there is very l i t t le to go wrong
with i t  and i t  wi l l  even survive a short circuit  across i ts output for
some period.
Overheating l f  the transformer gets hot i t  is usually because one of
the ampli f iers is at fault .  Disconnect both Z40s and when the PZ5
has cooled down switch on again. The PZ5 should remain cool.
Faulty diode. Occasional ly one or other diode may fai l  open-circuit  or
short circuit .  Open circuit  fai lure wil l  cause an increase in hum level
(and a  hum f requency  change f rom 100 Hz to  50  Hz)  bu t  may no t  be
noticed. A short circuit  diode wil l  cause overheating. Both con-

EA 3 PZ5 layout
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dit ions can be tested with an ohm meter, or by disconnecting one
wire from the transformer secondary: i f  the PZS functions in this
condit ion then the diode that is not disconnected is working
properly.
Service. About two thirds of PZSs returned for service do not have
any fau l t  a t  a l l .

EB l0  Common fau l ts  -  PZO
The PZ6 is not protected, but includes a fuse to restr ict damage. l f
the fuse blows, then i t  is possible that other damage has occured. l t
is not safe to replace the fuse and put the PZO back in circuit ,  since
other damage can cause the PZ6's voltage to increase to 55v (which

is the normal off- load voltage across C1). To test, disconnect the
PZ6 f rom c i rcu i t ,  rep lace  the  fuse  (1A ant isurge)  and swi tch  on .
Measure the output voltage, which should be adjustable between 20
and 50 approximately. l f  this is correct, then i t  is safe to test the PZ6
in  c i rcu i t .
Fuse repeatedly fai ls. l f  speakers are of low impedance (5 or less)
and the volume os turned too high, the fuse wil l  fai l  with no other
damage occur ing .  l f  th is  happens the  fuse  may be  upra ted  to  1 .25A
antisu! 'ge. l f  the mains fuse repeatedly fai ls, then the extra equip-
ment driven off the fuse may be at fault ,  or the wrong type of fuse
mav be in use.
Overheating. The PZ6 in use does get quite warm, especial ly when
tuner and decoder are in use from it ,  or when high volume levels are
in  use .  l t  i s  un l i ke ly  tha t  a  fau l t  caus ing  overheat ing  cou ld  occur
within the PZ6 without causing severe audible symptons. The PZ6
transformer should not get much too hot to touch.
Service experience shows that PZ6 fai lure often accompanies fai lure
of one power ampli f ier. When an ampli f ier fai ls, the PZ6 should be
checked.

EC PZB
ECl Circui tDescr ipt ion
Tr4 and 5 form a long-tailed pair which compares the reference
vol tage on ZD1 wi th that  present  on the s l ider  of  VR1.  l ts  output
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controls the Darl ington ' tr iple'  Tr1 , 2 and 3 in such a way as to
minimize the dif ference between the two.

At the same t ime, i f  the output voltage is at i ts nominal value of
50v, T16 is turned hard on by the reference developed on i ts base by
R10 and R11.  The ta i l  cur ren t  th rough the  d i f fe ren t ia l  pa i r  i s  then
l imited by the zener voltage, less Vbe in Tr4, across R8. As the
output current through Tr1 increases i ts base voltage increases by
v i r tue  o f  the  inc reas ing  vo l tage drop  in  R1.  As  the  base vo l tage on
the tr iple r ises, R4's current increases, drawing more current through
Tr4  un t i l ,  when Tr4  is  conduct ing  the  who le  o f  the  ava i lab le  ta i l
cur ren t  the  c i rcu i t  s tops  s tab i l i z ing  and the  ou tpu t  vo l tage fa l l s  as
cur ren t  l im i t ing  occurs .  The c i rcu i t  thus  g ives  a  l im i ted  cur ren t  o f
between 4-6 amps at 50v, see the curve.

l f  severe  l im i t ing  occurs  the  ou tpu t  vo l tage drops .  Th is  cou ld
resu l t  in  over -d iss ipa t ion  in  Tr1 ,  bu t  the  reduced ou tpu t  vo l tage
causes  T16 to  tu rn  o f f ,  th rough R10 and R11,  fu r ther  reduc ing  the
l imited current and dropping the output voltage. Posit ive feedback
occurs  and the  c i rcu i t ' t r ips '  in to  a  sens ing  s ta te  when i t  cannot  g ive
more then 200-250mA. Tr1 st i l l  dissipates, about 10 watts (200 mA at
50v  across  i t )  bu t  D1-D3 are  in  in t imate  thermal  contac t  (be ing
mounted on the heatsink below the transistor) and prevent thermal
runaway -  in  fac t  bo th  the  h igh  cur ren t  and low cur ren t  l im i ts  a re
reduced s l igh t ly  when the  c i rcu i t  i s  ho t .

The circuit  rests in i ts sensing state safely - unti l  such t ime as the
over load van ishes ,  when the  ou tpu t  vo l tage r i ses  and the  c i rcu i t
tu rns  back  on  aga in .

An addit ional attract ive feature is the circuitry of Tr7, D4 and C4.
Before switch on C4 is discharged. At switch on i t  charges up
through R5 and TrTs base. The value of C4 is then effect ively
mult ipl ied by the gain of Tr7 and thus charges very slowly, with i t
r ises the output voltage. Thus to start with, the output current is
heavi ly l imited (200mA). l t  is therefore incredibly gentle to the 260s,
wh ich ,  depend ing  on  ou tpu t  capac i to rs  and speakers ,  take  2-15
seconds to  sw i tch  on .  Dur ing  th is  t ime many l im i ta t ions  and in te r -
actions occur between the slowly r ising potential,  the slowly in-
c reas ing  cur ren t  l im i t ,  the  charg ing  ou tpu t  capac i to rs ,  and the
switch on performance of the 260. The noise present in the 260 may
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EC 2 PZB circuit

be  any th ing  f rom a  du l l  woomph woomph to  a  zz ipp-squeak.  l t  i s
entirely safe however.

EC4
The curve  shows the  re -en t ran t  cur ren t  l im i t ing  on  the  PZ8 Mark
111,  and how th is  behaves  w i th  a  res is t i ve  load.  Refer  to  the
techn ica l  descr ip t ion  fo r  more  in fo rmat ion .

At  A  the  c i rcu i t  has  swi tched on  and s tab i l i zed ,  under  no  load.  As
the resist ive loading is increased the current r ises unti l  B is reached
(5A) .  L imi t ing  now occurs  un t i l  a t  C  the  ou tpu t  vo l tage sensor  works

EC 4 Performance curve

and the  un i t  sw i tches  down the  res is to r  load  l ine  to  D.
As  the  res is tance is  inc reased cur ren t  remains  cons tan t  ( l im i ted)

bu t  vo l tage r i ses  to  E .  The sens ing  c i rcu i t  now swi tches  the  un i t
back .  uo  the  load l ine  to  F

20

1 0
1

q

,
o

EC3 PZB layout

s 
*xxw*;x-f,T*ffi 

*

29



JLJI JL |-JLJL JLJLJI JL,I. JL

Note the l ine from C to E: this can be plotted as the tr ip current for
varying stabi l ized voltage sett ing of VR1 - the pecked trace shows
the current/voltage curve at 20V.

EC5 Connections

Input. The PZ8 requires an input in the region of 40v ac, which must
be supplied from a transformer.

A suitable transformer wil l  be rated at 24 continuous, with an

outpu t  vo l tage o f  no t  more  than 45v  max imum.  l f  the  ou tpu t  vo l tage
is  reduced then the  input  can  be  reduced a lso .  Input  vo l tage can be

made up to20o/o  less  than the  requ i red  ou tpu t  vo l tage.  A  su i tab le
t rans former  i s  the  MTl04  or  105.  ava l lab le  f rom Henry 's  Rad io  and
most other component retai lers.

O N  N O  A C C O U N T  M U S T  M A I N S  B E  C O N N E C T E D  D I R E C T  T O
THE PZ8.

40V ac inout connects to the terminals on the PZB marked
Output. + ve and ve outputs are marked + and -. The -ve

outDut is connected to the heatsink,

ECO Voltage Adjustment

The PZ8's voltage is adjusted by means of VR1, between a maxi-
mum of about 6Ov and 20v minimum. A voltmeter is required to
measure the output voltage i f  this is readjusted.
EC7 Mounting and Heatsinking
PZB's mounting and heatsinking requirements are the same as those

of the 260, covered in Section D6.4 and A1.2.
EC10 Common faults
Fai lure of the PZ8 is rare because of i ts sophist icated protection

clrcuitry.
No output. PZ8, working into a damaged Z6O, may detect this
damage and shut i tself  off ,  giving no output. This does not indicate a
fault  in the PZ8. Disconnect one or other 260 to locate the fault .
Overheating. The PZ8 wil l  overheat i f  heatsinking is not adequate:
see Sections A1 .2 and D6.4.
An area of copper on PCB has overheated. The PZB has two thin
sections of copper on i ts board, in series with the recti f ier, to act as
f uses. These can only fai l  i f  the recti f ier is destroyed. When replacing
the recti f ier, these can be bridged over with one strand from a
7/0016 f lexible wire (fuse rat ing about 7,A).

F
FA

Other Parts
P.805 Masterlink

FA1 Descript ion

The P.805 masterl ink contains input sockets for pickup, radio and
tape recorder connections, and speaker output sockets, with con-
necting points for the other modules in the project.

30

FA 3 Masterlink laYout

It  also has alternative connections, by means of push-f i t  wires, for
p ickup,  when the  who le  p ro jec t  i s  to  be  p l in th -mounted.  Fac i l i t ies
are also provided for connection of headphones.

The masterl ink also contains decoupling capacitor for use with the
tuner  (see Sect ion  86 .1)  and a t tenuators  (var iab le  res is to rs )  fo r  rad io
and tape recorder inputs to the Stereo 80. l t  also contains resistors in
p ickup input  fo r  use  w i th  h igh  ou tpu t  car t r idges .

FA3 Layout
Note  RV1 and RV2 are  no t  inc luded in  the 'master l ink  wh ich  is
matched to the P.80 tuner. l f  a dif ferent tuner, with a higher output,
i s  used,  RVl  and RV2 can be  added.  Use 47K pots ,

R3,4,5 & 6 are not f i t ted: space is left  so that a PZ6 or PZB can be
used (subject to laboratory test ing) at a later date.

Appendix
Service and guarantee

All  Sinclair Project 80 modules are covered by a 24 month guarantee
dur ing  wh ich  t ime we w i l l  rec t i f y  a t  no  charge,  any  fau l t  w i th in  the
modu le  wh ich  is  no t  caused by  misuse,  sub iec t  to  the  fo l low ing
cond i t ions .

1 .  The i tem must  be  re tu rned as  a  modu le  i .e .  no t  w i red  in to  the
customer's own box - direct to us, properly packed so as to
avo id  damage.

2 .  A  le t te r  must  be  inc luded s ta t ing  your  name and address  (b lock

cap i ta ls  p lease) ,  where  and when purchased,  the  na ture  o f  the
f  au  l t .

3. The i tem must not have been damaged by misuse or inexpert
attempts at repair,  or have been modif ied either electr ical ly or
mechan ica l l v  f  rom the  cond i t ions  in  wh ich  supp l ied ,  o ther  than as
descr ibed in  th is  manua l .
Please note that we cannot undertake to answer letters sent in
with equipment for repair,  although every effort wi l l  be made to
oo so .
Under  no  c i rcumstances  can we accept  equ ipment  back  w i red  up

unless a previous agreement has been made in writ ing.
We regret we cannot undertake to service equipment brought in
persona l ly ,  wh i le -you-wa i t ,  un less  an  appo in tment  has  been
made in  advance.
Where the equipment is not covered by the guarantee for any
reason we wil l  normally be able to service on a standard charge
basis. The standard charges are f1.50 each for 240 and 260 and
12.00 each for al l  other modules. These prices do nor include VAT
which must be added. This fee should be sent with the i tem for
reDa l r .
Spare parts are avai lable for those who wish to do their own
service - price l ists are avai lable on request. Cash with order only
prease.
Natural ly spares are free i f  evidence is shown that the fai lure is
under  guarantee .
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