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-COMPLETE ASSEMBLY DATA AND DIAGRAMS FOR THE CONSTRUCTION OF THE

"10 PLUS {O” ST EREOPHONIC POWER AMPLIFIER
MATCHING CONTROL UNIT

Stiern's presentation of a MULLARD design.

* The most advanced audio circuitry‘available; Based on the well

. ¥nown MULLARD 5-IO. - .
- # Reproduction of the highest fidelity. _ ‘
# Naturally the choice for the Connoisseur. .

*# Simpffle stage by atage assembly drawlngs for the "do 1t yourself"
enthusiast.
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THE TEN-PLUS-TEN WITH CONTROL UNIT

! I0 Watts per chamnnel.
! Detachable Control Unit. Optional.
! Freguency Response 3 ¢/s to 60 Ke/s at 50 mW.
! Total Harmonic Distortion better than 0.2%
! Intermodulation distortion at IOW = 0.6%
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INTRODUCTION ...

The new Mullard triode-pentode valve - the ECI86 is designed specifically
for AUDIO applications, and is particularly suitable for use in STERECPHONIC
Amplifiers. It has a high overall gain, achieved partly by a high amplification
factor in the triode section and by a high valueof mutual conductance in the
pentode section. This together with other outstanding design features, meke it
very suitable to incorporate in modern “high quality circuits",

The 710 plus 10" Watt Stersophonic Power Amplifier circuit is the latest
andio design by the MULLARD Applications Research Laboratory, and has been produced
specifically to utilise this new MULLARD valve. The performance of the Amplifier
is exceptionally good and it can justifiably be placed in the ""High Fidelity"
category. The use of the ECL8S6 valves means that the cost of the Amplifier is
considerably less than Amplifiers of similar performance currently available. The
circuit described is strictly to the MULLARD specification, and to ensure that the
exacting final test specification of a wide frequency response with very low
distortion is achieved, only tov grade components are used. The Amplifier is built
on & soundly constructed aluminium chassis finished in silver hammer, and in
incorporates two specially wound GILSON output transformers with sectionalised
secondary windinge to allow for matching to 3.75 - 7.5 = or 15 chms loudspeaker
loads. Because of the high voltage gain of the ECLB86 every consideration has been
given to careful layoutj this ensures stability and a low hum level as well as
ease of construction,

A separate fully comprehensive Passive Control Unit for optional fitting
to the Power Amplifier chassis, or for remote fixing to cabinet is also described
in this Manual. This small and compact unit incorporates all the controls and
switched inputs for Pick-Up, Radio and Tape Replay, assembled in a totally enclosed
aluminium case which is finished in silver hammer to match the Amplifier. The
sensitivity of the Unit is sufficient for use with Crystal or Ceramic pick-up heads
but for the more ambitious installatiens or if a magnetic pick-up such as the DECCA
ffss is to be used, we recomiend the use of our MULLARD Dual Channel Pre-Amplifier
(Separate publication, STEREOPHONIC Two Stage Dual Channel Pre-Amplifier. Price
3/6d4,) which has adequate sensitivity and greater flexibility for all applications.
A very attractively - designed Perspex front panel completes the presentation of the
Control Upit; this is clearly engraved to classify the functions of the controls,
and the STERN nameplate is illuminated when the equipment is switched on.

Here then is & most outstanding “High Fidelity" Stercophonic Amplifier that
can be used with a choice of either ihe simple PASSTIVE CONTROL UNIT or.
alternatively the versatile Dual Channel PRE-AMPLIFIER. Engincers will appreciate
the high standards of reliability and design efficiency, not only from the circuitry
but from its compactness and accessibility. The easy to follow "Stage by Stage"
drawings and instructions have been carefully produced for Simplicity. We are
confident, therefore, that even the inexperienced constructor will have no
difficulty in building the Amplifier and achieving the same degree of technical
excellence as the manufactured product.

" In conclusion, the ulity of reproduction achieved will to a great extent
depend on the limitation of the loudspeakers selected, We strongly recommend
therefore, that most careful consideration should be given to the importance of
purchasing "high quality” Loudspeaker units, even although thc cost may appear
high compared with the amplifiying equipment.

. BSTEREQPHCNIC SQURD ...

The word monaural is commonly used to depict conventional sound reproduc-
tion in which a single pick-up head is usczd, Monaural means, literally, of one ear
and a monaural effect is that of listening with one ear, where no impressions of
space or position are conveyed to the listemer. Sterecophonic reproduction of sound
ijs the most recent of the many advances which have been made towards realism and
fidelity. It must be understood, however, that stercophony is not a new invention
As far back as 1931 E.}.I. engineers perfected a system for the simultaneous
recording of two separate sound tracks on a single disc, but due to difficulties
in recording techniques, pick-up designs etc., the idea was not then applied
commercially. The basic principles of a stareophonic sound system are shown
pictorially in Fig, 6 and it will be seeb from this.that the recording engineer
uses two microphones in tthe same way that we use our ears, each microphone is
arranged to meke a sound track independant of the other microphone, but at
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precisely the same time, If we arrange to listen to one track at a time they would
in fact appear to be the same, but there are subtle differences because the micro-
phones are carefully positioned relative to the medium being recorded. Hence
stereophonic sound conveys to the listener the exciting senses of movement, the
feeling of light and colour of the concert hall. In addition to this a stercophonic
system can be operated at a lower level of sound intensity without losing a sense

of reality, whersas with monaural system there is often a position in the volume
level where the music seems to lose its presence,

LOUDSFEAEKERS ...

Only a general guide can be given as to the placement of the loudspeakers to
complete the stereophonic sound installation, Much will depend on the type of
loudspeakers and cabinets chosen and alsc on the accoustics of the room in
which the equipment is to be used. .Some experimenting on the part of the listener
will therefore be necessary in positioning the loudspeakers for the best results.
The most common successful stereo speaker arrangement, is the one in which the two
speakers face outwards from a short wall of the listening room (See Fig. 7) with
the speakers between six and twelve feet apart, the actual distance being arrived
at by experiment. The optimum position for obtaining the best stereophonic effect
will be at a point equidistant from the two speakers. We recommend a good quality
stereophonic record to be used for your tests and that the same track or secticon of
the record is used for gach change of speaker position., It is also important to
ensure that the loudspeakers are correctly phased. This is achieved by reversing
the leads connected to one speaker and again conducting the listening test. The
apeakers are correctly phased when the sound appears to come from a wide source
rather than from two separate loudspeakers.,

CIRCUIT DESCRIPTION ...

Reference to the theoretical diagrams will show that the circuit is very
similar to thewell known Monophonic MULLARD 5-10 implifier. Opnly one channel and the
COMMON Power Supply are shown in the Theoretical diagrams and similarly only one
channel is referred to in the circuit deseription. The other is identical. The
complete Amplifier uses two MULLARD low noise Pentode valves, Type EF8&, four
MULLARD Audio Triode Pentode valves type ECL86 and a full wave rectifier valve
type GZ34., The input sensitivity for an output power of 10 Watts is 2.3 milli-
volts without feedback and 235 milli-volts with feedback. The sensitivity of the
complete Amplifier with Passive Tone Control Unlt is 230 milli-volts. The
frequéncy response and phase shift characteristics of the Pgwer Amplifier are shown
in Fig. 1 and referred to in the technical specification. The loop gain and loop
phase-shift characteristics are given in Fig. 2.

Input Stage VIL ...

The input stage uses an EF86. The voltage gain of the stage is approximately
120 times, The stage is capacitively coupled to the phase splitter,

This stage uses the triode sections of two ECL86 valves in a “long tailed”
pair. Fixed bias to the grids is provided by a potential divider across the h.t.
supply. The voltage gain is approximately 24 times per half.

Cutput Stage V2L - 3L ...

The push pull output stage uses the pentode sections of the two ECLSE valves
operating under class AB conditions with distributed loading (20% taps). With an
anode to anode load of 9K ohms and an anode to cathode voltage of 300 volis the
distortion without feedback is less than 2% for outputs up to 10 Watts. Specially
manufactured GILSON output transformers are used to comply with the proto-type
specification. Total primary inductance 100H, leakage inductance (whole primary
with secondary short circuited) 21 mH., The transformer is free from any
pronounced resonance up to 50 K¢/s. BSectionalised secondary windings are
provided, and allow for matchings to different loudspeaker loads. The prototype
Amplifier was arranged for 15 ohms loudspeakers and all test specifications relate
to that figure. The output impedance of the Amplifier measured at the 15 ohms
terminals is 1.4 ohms for an output of 1 Watt at 1 Ke¢/s. This low value of output
impedance is maintained over the frequency range of 30 ¢/s to 15 K¢/s. The damping
factor is 10.7. The total harmonic distortion with an input signal of 1 K¢/s is
plotted against output power in Fig.lh.
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Negative Feedback ...

Overall negative feedback of approximately 20 4B is applied from secondary
winding of the output transformer to the cathode circuit of the input stage.
Coupling time constants which are considerably greater than the transformer time
constant ensure low-frequency stability. A "phase advance' network in the feedback
path gives adeguate high-fregquenecy stability.

The Amplifier design is such that more than 17 dB of negative feedback is
effective overa frequency range of 30 c/s to 30 Kc¢/s.

POWER SUPPLIES V4 ...

The power supzly which is common to both chanrels of the amplifier is
conventional. It uses a large Mains Transformer (ANDEC) which has a tapped
primary winding for operation on 200/250 volt A.C. 50 cycles per second mains
supplies, A full wave rectifier MULLARD type GZ34 provides A,C, rectification. A
resistive-capacitive network ensures adequate filtering C14 of the triple 50 mfd
condenser being connscted as the resevoir capacitor; the other two ssctions C10
L & R provide smocthing for the left and right hand chanrels respectively. When
the Amplifier is used with the Pual Channel Pre-Amplifier, a separate filter network
R24-C14 is added. Cne side of the transformer primary is broken via the octal
socket, This vrovides a convenient point for the connection of the Mains On/Off
Switch, normally located in the Control Unit or Pre-Amplifier. An A4.C. Mains "take
off" block connected across the switched side of the primary winding is terminated
on the rear of the chassis, for connecting a gramophone motor. The mains transformer
has only sufficient reserve of power to supply the Dual Channel Pre-Amplifier.
TUNER UNITS etc, must therefore be supplicd by a separate power unit.

The Passive Contreol Unit ...

Consists of a separate completely enclosed unit which is normally fitted
(by six 4BA nuts and bolts) directly to the front of the Power Amplifier Chassis.
If more convenient, however, the unit may be mounted in any position remote from
the Amplifier. For this aprlication, extended leads are necessary to feed the A.C.
Switch, Indicator Lamp and the Volume Controls. To ensure minimum H.F. loss due to
lead capacitance, the leads should not be extended beyond three feet.

Twin input sockets are provided for Pick=Up 78 - L.P.; Tape Replay; and
Radio Tuners, each position being separately selected by the switch 51 which
incorporates a following earthing ring to minimige breakthrough between inputs.
The response characteristics of the Tonc Controls are shown in Fig.3 and referred
to in the technical specification. The Bass-Treble-Volume controls are dual ganged
potentiometers and the Balance Control consists of a dual ganged potentiometer, one
track obeying a logarithmic law and the other an antijlogarithmic law. For a
technical description of this type of control, reference should be made to
"MULLARD" Circuits for Audio Amplifiers, (Price 8/6d.)

A miniature lamp wired into the heater circuit illuminates the "STERN" name-
plate on the control panel and serves &s a warning indicator when the eguipment is
switched ON., The input sensitivity is 230 milli-volts at approximately 500K ohm
impedance. Stereophonic Crystal Pick-Ups will therefore fully drive the. Amplifier
to 10 Watts, per channel as will the amdio output of our Stereophonic Tape
Pre-Amplifier model STPR/1. '

USING THE DUAL CHANNEL PRE-AMPLIFIER. ...

Power Supplies ...

The mains transformer ANDEC TSAM/9 is specially designed for the Amplifier
It has, therefore, only a small reserve of H.T, and L.T, power, which is adequate
only to supvly the requirements of the Dyal Channel Pre-Amplifier. (H.T. 250/300
volts at 6 milli-amps afd L.T. 6.3 volts at 71 Amp). Ifadditional equipment, such
as Radio Tuner Unit is to be used, a separate POWER SUPPLY will be necessary. On
NO account must a Tuner Uuit be connected to the OCTAL "take off" socket on the
Dual Channel Pre-Amplifier, or the Power Amplifier, otherwise the current drawn
from the 10 + 10 Power Upit will be excecded and damage may occur.

Sensitivity ..

Due to the high inout sensitivity of the Amplifier, the Audio output from
each channel of the Pre-Amplifier must be attenuated with a simple resistive
network, positioned precisely as illustrated in the Dual Channel Pre-Amplifier
Manual. :
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POWER AMPLIFIER DRIVE REQUIRED ATTENUATOR IN EACH CHANNEL

: 10 + 10 23 mV. | Ra 820K ! Rb 100 K
i ; :  Gpey-Red-Yellow | Brown-Blk-Yellow

i i H i

HUM & MULTIPLE EARTHS ...

In Audio equipment it is advisable to have only one direct comnection to
the chassis and this should be made ¢lose to the Audio input sockets. With a
number of connections to the chassis eddy currents can be set up in the chassis
and hum voltages can bc induced in the sensitive sections of the equipment by
magnetic fields associated with these currents. For this reason a single Earth
Line or 'Bus Bar' is incorporated for each channel. It is most important that the
earthing arrangements are adhered to.

To maintain a low level of hum when two or more separate chassis are used
together (such as the 10 + 10 Power Amplifier and the Dyal Channel Pre-Amplifier)
the chassis of the two units should be joined at ONE point only. This connection
is arranged to be via the outer screened braiding of the AUDIO GSADS and as this is
the ONLY earth or negative return betwesen the units we recommend that the equipment be
disconnected from the MAINS SUPFLY before removing the Audio co-Axial plugs from
the Amplifier or Pre-Amplifier otherwise an electric shock may be experienced.

The Earth line connected to pin 1 of the Octal Socket on the Power Amplifier
" is taken up to the Pre-Amplifier and terminated to pin 1 of the spare Octal Socket.
It will be observed that it is not connected to the Pre-Amplifier Bus-Bar or
Chassis. This would normally be the inter-chassis connection for a Tuner Unit,

but as the Amplifier has only a sufficient reserve of power to supply the FRE-
AMPLIFIER the Tuner Socket must be left unused.

VENTILATION ...

When fitting the Power Amplifier into a cabinet it is important to provide
free access of air in order to avoid overheating.

OPERATION ...

Before switching the Amplifier "ON" the following points should be

carefully checked:-

1. Ensure that the valves are correctly positioned and well 'seated' in their
bases.

2. Ensure that the voltage selector (located underneath the amplifier chassis) is
correctly adjusted to your A.C. Mains Supply voltage.

3. Ensure that BOTH loudspesker sockets are 'loaded! with loudspeakers of the
correct impedance. (Damage will occur if the Amplifier is operated without
loudspeakers or dummy resistive loads across each output socket.)

4, Ensure that the GREEN core of the 3 Core Mains Lead is connected fo a good
Barth, such as the earth pin of a 3-Way mains socket, or to a rising main

water pipe.

5. For High Fidelity mproduction, the record player, tape deck, loudspeakers etc,
should all be of the same high gquality as the Power Amplifier.

6. Ensure that good guality insulated screened cable is used for all input
connections to the Control Unit or Dual Channel Pre-Amplifier.

7. If hum is to be kept to a minimum the outer screened braiding of the pickeup
lead must NOT be used for earthing any part of the motor or turntable assembly
which should be earthed by a separate comnection taken to the Mains earth point.

BUILDING THE AMPLIFIER ...

The drawings give simple stage by stage instructions for assembly and wiring
of the Amplifier. No difficulty will be experienced by the home constructor if
all these are followed precisely and in the sequence given, provided all components
are exactly as specified.

Ensure that each connection is effected with neat and positive soldered joints
and that a2ll the wiring and components are positioned precisely as shown in the
practical diagrams. This will avoid the possibility of instability that may result
from indifferent wiring.

TOOLS ...

The main requirements are a small Soldering Iron of the Instrument Type, a
screwdriver, a small pair of pliers or strong tweezers, a pair of side cutters
and a reel of 18 swg Ersin Multicored Solder.
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COMPONENTS

The wire ends of Condensers and Resistors should be trimmed to the
required length by first arranging the component in its approximately correct
position bending the leads as necessary and cutting them at the proper point,
allowing of course, sufficient wire to make the solder joint., Sleeving should be
used wherever necessary to prevent shorting to other components., Always observe the
polarity of Electrolytic Condensers, the black ring round one end of paper
condensers indicates "outside foil'' and should be treated as the "Earthy End".

SDLDE?IHG

It is most important to ensure good soldered joints. We recemmend therefore
that a small electric Iron of the instrument type be used. Use a good fluxcored
solder, such as Ersin Mylticore 18 swg., Thke best method is, where possible, to
first secure the components or wire to the tag so that it will remain in position
without having to hold it, then lay the point of the solder over the joint and
apply the tip of the iron on top. The iron must never be applied for longer than
is necessary to secure a good joint, otherwise overheating of the components or
plastice wire will cause damage. Too much solder should be avoided as it will run
down the tag and possibly form a short circuit to an adjacent tag. This can very
gasgily happen when soldering the valve sockets as the pins are spaced close to one
anotbher, If the solder does not run easily, the tag or wire should be slightly
scraped with a small blade and then the cleaned part should be well 'tinned' before
actually soldering to its appropriate comnecting point.

Remember that the golden rule for soldering is to ensure that the wires to be
soldered Must be clean and then if the two surfaces to be joined are heated
simultaneously and a good cored solder used, & perfect electrical joint will
result.

GENERAL ...

Keep a continuous watch on the stage wiring and instructions and always

chech each stage, very carefully before proceeding to the next - it will be much

easier to trace an incorrect connection in this way than having to find faults
when the amplifier has been completed.

It will be observed that as the stage wiring progresses the wiring shown
in the previous stage has been omitted for clarity, The heater wiring and any
wires carrying A.C. must be lightly twisted tqgetﬂer to avoid hum radiation, such
wiring as indicated on the drawing thusur'w1fﬁhfa "The wire supwnlied for the
heater wiring is thin green plastic and will lend itself very readily for the
purpose .,

Tinned copper wire is supplied for the main wiring and this should be
bent and cut and then sleeved as necessary before fitting into the chassis,

_ Wiring shown dotted =- - - - = on drawing indicates that it runs
underneath the components.

Plastic Connecting wires must be handled carefully and attention given
to rapid soldering to avoid overheating which would cause damage to the plastic
insulation.



LOUDSPEAKER MATCHILNG ...

The stage drawings and all referencee throughout the lWanual
show the output stages arranged for 15 ohm loudspeaker loads. If
loudspeakers of a different impedance are to be used, the output
sransformer SECCNDARY connections, and the FEEDBACK networks (Tagboard
744 )/ mapt be modified to sllow for the altered operating conditions.
The casnges illustrated should be carefully followed and RECHECKED
before switching the Amplifier ON.

. SECONDARY _CONNECTIONS

FOR 3700 QUTPUT FOR 80 OUTPUT FOR 1500 QUTPUT

RED _ RED RED

WHITE WHITE ] WHITE |

YELLOW YELLOW YELLOW :

i - e

3.7 an Eé- 150
e S e e o

BLUE BLUE BLUE

GREEN ’ GREEN GREEN

BLACK BLACK BLACK

Join RAZN-BLUE and GREEN. o Change.
Join WHITE to BLACK.
Connect YBLLOW to "AY
(Teghoard 3 & 4).
Connect BLACK to one

Join RED to YELLQOW.
Join WHITE to GREEN.
Join BLUE to BLACK.
Connect RED to "A"
(Tagboard % & 4).

Precisely &8s illustrated

Conneet BLACK to one
prole of each loud-
speaker socket (ae

pole of each loud-
speaker socket (as
shown) .

shown ) .

FEEDBACK KNETWORKS, Tagboards 3 & 4.

R6 As drawn, Ré As dreswn. o Change.
R22 12K Brown-Red-Or. |R22 18K Brown-Grey-Or. Precisely as illust-
2% 18K Brn.=-Grey-0Or. |R23 27 K Red-lauve-QOr. rated.,

Cl2 220pF. 350v S, €12 150pF. 3%50v S. kica.

Miesn, Ul'ﬁ 150'pF- 350? 5. Niesa,

Cl3 220pF. 3S50v S.
iica.

All components 59 Tolerance. Resistors % Watt Rating.
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TICHNICAI STECIFICATION. DOWESR ANPLIFIER

POWER RTSPONSE WIVH FTIDBACT AT 10 WAT'S .... -3dB at 20c¢/s and 60Lc/=.
FREQUENCY R3ZSPONSZ WITH FZZDBACKY AT 50mW .... Plat within 3d4B froam 5c¢/s.
to 60Fc/F.
TOTAL HaR 'CFIC DISTORTION (INPUT SIGVAL OF 1Kc/s) ... 4t 10 WATIS 0.21
INTERODULATION DISTORTION Carrier & Modulating Frea. 10l c/s & 50¢/s
regvectively ... At 10 WATTS Q.67
SEnSITIVETY WITH FESDBACK .sese. 23mV POR 10 WATTS.
SENSITIVITY WITHOUT pZuDBACK ... 2Z.3%mV #O0R 10 WATTS.
NEGATIVE (FEZEDBACK +sseecsescasesa 204B.
OUTEUT YHAGEIULITRS svevsessesns GITSON UrTRA LINZAR WITH 20# TAPS.
SECTIOKALISED SSCGONDARTES »OR 3.75 or € or 15 OHM LOUDSPZARER MATCHING.
cfFeCTIVe OUTPOT LMFEZDAMGE AT 15 OH TERITIVATION ... 1.4 chus for
1 WATT output at 1lEc/s.
HUMl AND NOTISE cogpersflesvssseess 0548 BEIOW 10 WATTS.
CROE3 TATE t.ca.re il bty o' BOGE wﬂox 20c/s to ZQ0¥ce/s.

VALVES cosiis cesssesiafes oo sesss MULTARD - TWO EFE6, FOUR TCLB6, ONE GZ34
DIMINSIONS OF AIPLIFISR™es-ems» 14" x 61" - 61 High.
[EIGET OF AMPLIFPITR .+« «Nglfe offs « o 14 1lbs. 14 ozs.
PIRISH owverwnsmuihsnmalda it g . HSAVY SILVCR HAIGGER.
QEERATION iwniviins s vl « 200/250 VOLTS A.C. 50 Cycles. (Other
Voltages to .Order)
POWER CONSUMPTION <.cecevessssse BAPPROX. 100 WATTS,

HT & LT AVATLABLZ FOi PRE-ANPLIPIZR. HT + 300V at( 6mA. 174X,

IT. 6.3V at 1.54 iAX

= il
-

TECHNICAL SPECIFICATICON. PASSIVe CONYROL UNIT.

CONTROLS. ... DUAL GAVGZD.

VRl COETINUOUSLY VARIABL: TRZELE. + 144B -15dB at 15 Fc/s.

VRZ CONTIFUOUSLY VARATIELT BASS. + 12dB =114B at 30 o/=.

VR?> BALAICT

VR4 VOLUME

Sl 4 POSITION INPUT SELICTOR SWITCH RADIO, TAPT REPLAY, GRAM TE.

§2  MAINS ON/OF: SWITCH. PR i e

INPUT STNSITIVITY ... 230m¥ TO DRIVE POWER APLIFISR TO 10 WAITLS
INPUTS TWIN MINIATURE CO-AXIAL ... RADIO, YAPT REPLAY, CRYSTAL PICK-UF.
LIPZDANCE APPROX. 500,

DITHENSIONS OF CONTROL BOX c.ccvces 14" = Ef x 2% gigh.
WEIGHT OF COKTROL BOX srssccaccnns 1 1b. 14 ozs. : !
FINTSH COKRTROL BOX ccosc- seesssses HoAVY SILVER HAMMER With Fixing Wings

For easy attachment to Power Amplifier, or separate fixing to cabinet work

DIMENSIONS OF FRONT PANZL eesseeee. 158" x 28" x 3" Thlck

FINISE FRONT PANZEL cesccose sssssss HIGHLY PDLIEHJD PERSPEX (a) WHITe with
BLACE BFGRAVING or (b) BLACK with
GOLD TNGRAVING.

PITOT TAMP osocccean casssssasnsssss 045 VO1t 0.2 Amp MINIATURE LILLIPUT.
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The left-hand diogrom (8) illustrotes the loudspeakers ploced in the corners of the room, and
facing towords the centre. This orrongement produces good low frequency sound, but the

listeming position is somewhat restiricted.
Diagram (b) illustrotes the most used stereophonic loudspecker arrangement. The distance

between the loudspeakers must be found by experiment. It shouid not beless than 6 feet.

Fig. 7 LOUDSPEAKER POSITIONING




PARTS LIST & COMPONTKT

11 -
PRICES - POWER AMPLIFIER.

ReSISTORS. All % Watt Rating 10%
tolerance unless other

CAPACITORS ...

: - 2xC1l  ©Emfd 350V Wkg. Zlect. 5.6
KIHE BIRNC 2xC2  0.05mfd 150V Wkg Tubular 2.0
+ZxR1 1 <eg High Stability 5 2.0 -2xC3% 0.5mfd 150V Wkg Tubular 3.0
*2xRe 1 iieg Brown-Black-Green g -2xC4 100mfd 12/25V Wkg Blect 5.6
«2xR3 150K Brown-Green-Yellow g 2xCH 0.1mfdl50/350V Wkg Tub 2.0
-2xR4 150K High Stability 5% 2.0 "2xC6 0Q.25mfd 350V Wkg
+ 2xR5 » 2.77 Red-iiauve-Red 5/ 1.0 Dubilier 460 2 .7p 3.0
. 2x36 100ohm Brn-Black-Brn 5% 1.0 4.2xC7 0.25mfd 3507 wkg
- 2xRT B60F Green-Blue-Yellow 57 1.0 Dubilier 4€0 3.0
-2xRE 1 eg Brown-Black-Gre=n g -2xC8  100mfd 25V Wkpz Tlect 5.6
.2XRS 150% Brn-Green-Yzllow 57 1.0 -2xC9 loomfd 25V Wkg Elect 5.6
2XR10 100K Hich Ctability 57 2.0 2xC1l0) "riple =lectrolytie
- 2xR11 10077 Brown-Blk-Yellow £ -1xCll) 50-50-50mtd 350V Wkg. 9.6
2xR12 100F High Stability 57 2.0 '2xC1l2+ 100pF 350V S.Mica i 1.6
+2xR13 1 ileg Brown=-Black-Gresn £ »2xCl3+ 100ODF 350V S.hiica 57 1.6
*2xR14 1 Meg Brown-Black-Greszn & .1xCl4* 1lomfd 350V wkg Zlect. 3.9
-2xR15 33K Orange-Qrange-Orange g i
2xA1E 4.7K Yellow-Mawve-zed g MISCEILANBOLB ...
+2xR17 4.7TK Yellow-lleuve=zzd 8 -6 PB9A Valve Base with Skirt. 4.6
-2xR18 3%00ohm SWatt 57 As marked 3.0 2 Int. Octal Valve Bases 1.4
-2ZR19 30Coha 5Watt 5% As marked 3.0 -2 Twin TLoudspeaker sockets 10
2xRe0 47 ohm Yellow-!"auve-Black g .1 2 way Input Socket Clix 79/841 9
«2xR21 47 ohm ¥=21low-liauve-Blsck g€ 1 2 Way Insulator Plate
- 2xR22+ 27K Red-ilauve-Qrange 5% 1.0 Clix 79/861 1
* 2X323+ 33¥ Orange-Orange=0r 5% 1.0 <1 vVoltage Seslector Panel \ 1.4
»1xR24%* 5.67 Greer-Blue-Red 1 Watt 6 ‘4 Wander Plugs 2 Black &€ Red 1.0
+ Values for 15 chm loudspeaker _F_i Sigii?E%;§eagiigﬂlng CaTE. 1“2
impedance. Alternative values for . T 7 Asi sas T 5
2,75 and 7.5 ohu loudspeaker. i SECLALL DoUAolEer baas,
EMed T i 7 gy n 6 1 Pkt Nute,Bolis,Gronuets. )
e ot -3 yds 3 Core Circular ¥ains ILead 2.3
#0nly necessary with Dual Charnel 14 ydsycnm. Sleeving. 1.
Pre-Amplifier or similar Pre-Amp. » 5 yrds 20/22 swg Tirrned Copper
drawing H.?. Current from the ire 3
Power Asmplifier. 1711, 14X%6 ewg Tinred Copner Wire 2
s S s {Bus=Bars)
ARANSTORMEE e s ¢ v ,1€ inches Sinple Insulated
s et Screned Cable B
T]-Ir OIJJ.PU_L P_..u.a :;.4. 91 u‘:{ GII&U .4 ftr Sii’lf_%_!.e Grecn Plustiﬂ
W01l7964A or PARTRIDG i
PFTTE2. £2:5:0 Wire (Heaters) %,
‘1 Instruction [Tanual 20
T3R OUTPUT TRAWS#OR. TR GILSON .2 5 Yay Tagcboard Denco 2.4
WO1T96A or PARTRIDGS -2 15 Way Tagboards Denco 4.6
TR77E2. 22:5:0 -2 Single Tag Strips (2 x Right) 4
T2 WAINS TRAVSFORZR F 476 L Wd{ §§§h2§ri“5 (A Lezs 4 6
= [T m Al G &
PARTRIDGE TFT761 52:7:6 1l 2 Way Chocec Cormection Block &)
ATV i f -+
VALVES ... B.V.Ai.Guaranteed CHASSIS WORL ...
V1L MULTASD TFS6 L 15:8 - B
ViR JULLARD EFE6 1659 1 ﬂaln Chassis ) 211520
V2L HULLARD BCLE6 14 .7 1 ifounting Strip ) A
VER MULLARD =CLE6 14.7
V3L - MULLARD ZCLE6 14.7
V3R MULLARD ZCLEE 14.7
V4  MULLARD GZ34 1Tab
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PARTS_LIST & COMPOVINT PRICES - PASSIVE GONTROL UNIT...

S

SISTORS All lWatt Rating 104 CAPACTITOES +sse

tularance unless other- 2xC1 33pF 350V Wkg S.Mice -
FLE8 S 2XC2 150pF 350V ke S.fica 1.6
2xR1 1 eg Brown-Black-Grn € 2xC3 1000pF 350V Wkﬂ S.Mica 5% 1.6
2xR2 6E0K Blue-Grey-Yellow 5# 1.0 2xC4 680pP 350V Wkg S.:ica 5% 1.6
2xR3 6E X Blue-Grey-Orange 5% 1.0 2xC5 4700pF/5000pF 350V VWke
VRl 2 ifeg Dual-Log Pot. Q2B g JAica 57 2.6
9
S

py
o1

VR2 = 2 lfeg Dual-Log Pot. Q2B FISCTIIAN
VR3 ' 2 ifeg Dual-ILog Pot. QB/Qe*6.9 LiSCRLLAVZOUS ...

—m - T

ohOohOOV ' M
& & @& ®w & #

VR4 2 ¥zg Dual-Log Pot. Q2B 1 Selector SW%;E? Banppebsls BB
* Balance Control. Anti-Tog (QT) 1 Rotary ON/OFF Switch (82) 2.9
'~ Connected in Right-Hand Channel. 2 3~Way Phono Sockets Clix
R 79/€42 1.9
CHASSIS WORIT »..+s 2 3=-Way Insulation Plates
1 Under-Cover FPlate ) 'Y 6 Phono l'iniature Plugs 2.3
1 Dual Lenp Bracket ) 1 5-Way Tag Strip Centre ZTerth g
R e X S 1 Iliniature Lilliput Ianpholder
FRONT COMNIROL FANTL ... 1 6.5V 0.2A Lilliput Iaup l.1l
1l . Perespex Penl. ZIngraved 5.6 6 Control Inobs, Black or White 4.6
(Choice of Black or White) Y l.ceble 01in 2
1 pkt. Nute,B0lts etc.. 2.9
liyds. 2 mm,5leeving. 5
5ft. 22swg Tinned Copper Wire u
1ft. 16/18 swg Tinned Copper Wire 1
1€ inches Single Insulated
Scresned Cable 8
18 inches 4 Core Cable &

SPTCTAL PRICE OFY RS
% CD «PLETE I'IT OF PARTS = to build **%*

(a) 'The FPaselve Control TndE DHLY ici wes ser oo veivns ves £ ¢5 :0
(b) The 10 plus 10 Power Amplifier OFLY «ee oo o® ™. ... £16 :0 :0
(e) The 10 plus 10 Power Amplifier TDGEI*un WITH the

Pagsive Control Unit. ... ... - dee mee £20 10 :0
(d) The 10 plus 10 Power Amplifier TUG:TH‘? WITH “the
Du&l Chanrel Pre-smplifier ... ees oo v wesgne MBS 30 10

*%%% COMPIETZLY ASSEVBLED and TES QQ e

(e) The Passive Control TUnit BERT & iu wivn Tsmw mws Wi Bie il EiiRshbs 0O
(f) The 10 plus 10 FPower AmplIfier OILY  +ve vvr vev see was £20 2030
(g) The 10 plus 10 Power imnlifier TOGITHER WITH the

PEEEi‘\FE Cﬂntrﬂl Uni'b ;li a s F B ES S E DO F e sae £24 :O‘}O‘
(h) The 10 plus 10 Power Amplifier T TOGETHER WITH the

et e et

311&1 Ch&l’lhel P"E"mpllfier .;t. LI I T I L L L J£34 :O:G
¥%%* HIRT PURCHAST TZRMS AVAILABRIE on *¥*k

Deposit £4:0:0 and 12 monthly payments of 2£1:9:4
Deposit £4:1€:0 and 12 monthly payments of £13:15:3%
Deposit £6:16:0 and 12 monthly peyments of £2:9:11

When ordering please include 7/6 to cover carriage and insurance.

i L
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(h



TAGBOARD N { TAGBOARD N© 2 VOLTAGE ADJUSTMENT PANEL

(Right Hand Channel) (Left Hond Channel)
Ri2 - B9 R2I RS R7 Rf0 = R REORH R3 R4 RI RS A5 R4 RI R3I RIO - RIB REORW Ri2 - RIS R2{ R7 RO
1 2 5 4 85 @ 7 8 9 {fo i 12 13 4 /5 16 {7 {8 {9 20 2 2P 23 %4 25 26 P7 23 29 %0

3 32 83 B4 85 096 97 36 99 A0 41 AT 45 44 48

FIG.1 ~ TOP_VIEW

CONNECT TO TAGBOARD 4 (STAGE 3)

3f 32 33 A4 35 36 87 39 30 40 4 42 43 44 45 46 47 44 49 S0 5 5S¢ 53 54 55 5¢ 57 58 59
.0 q | q I . . g : Q
.WV Wunm mv &N .m.v. _mv m WV; m WV
- 3 Q 2 ) uy o = > u > mv
ool ol fow SR R I8 *olie]|E
iR © 91 fo Qo™i [ARI{O qaeiie ™ k8
o] O n.uﬂ (e 10
. © «Q ~ o 4
Q O L33
1 L2 foae L St . !
Brtin MERERtmat: aia ey AN Sr s NECTACTR VR oyl T 20¢ 720 740
fiersseen B i st e e, LIVE o
16 17 18 1S 20 2/ P2 23 24 25 26 27 24 20 80 .___n._ﬁﬁ %49‘_ A,.—mos ﬂox
Connect PRIMARY leads from main
FIG. 2 ~ UNDERSIDE VIEW transformer before Fixing tag Strip

plotform to moin chossis (See Stege 3)

STAGE ONE -~ MAIN TAGBOARD ASSEMBLY




SPECIAL INSTRUCTIONS (STAGE ONE)

1.

Assemble Tagboards on to mounting platform. Use oniy short
¢ inch 6 BA bolts for this purpose otherwise demage to

the component above the fixing bush may result. Fit
resistors and condensers precisely as shown in Pig. I

(TOP VIEW). Note carefully the minor differences in

the Right and Left hand tagboard assembly and wiring.

Wiring shown thus ----- should be connected first, insulated
with sleeving and run flat on Tagboard. Very short
direct links thus I\ need not be sleeved.

Resistors are 3 Watt rating 10 tolerance unless otherwise
stated.

Connect condensers shown in Fig. 2 (UNDERSIDE VIEW).
Ensure correct positions and POLARITY. It is advisable
to insulate the wire ends with sleeving to prevent
short circuits to the mounting platforms.

CHEZCK NOST CAREFULLY ALL COMPONENT VALUSS AND POSITIONS
ON TAGBOARDS. ENSURE PERFECT SOLDERING & PROCEED TO
STAGE TWO.
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Pagalin isolabing base fitted above chossis
Outer lugs hﬂw&. th slots ond lightly twisted to ratain
the con . Toog net touchk J..H_ 8. -

- & .Fm_.:m_._.l ._..u.._-:__nn_.n..
| Output transformers shown comnecbed %qub..ﬁmﬁn&?
far 150hm loudspeaker Impedance. Refer

te Poge 7 for olternative nui..nt.u:-,...f
for 3:75 or 7-5 ohm-apeckers and for
fezdback componant chonges on dn

Control Unit. A Yellow *n,.nami

'
#
'
'
'
%
ALL COMPONENTS “ Enomefied Reds
U
'
U
'

Tagboards 3 ¢ 4. ;
; \\ 5% Heavy Yaliow (RectWier Hers.)
= ALL COMPONENTS F (Heater .n_..H..u
Blue § Arean .\ 5% Yallow w@.&
to be conmected e20/230v. 250V
In 8tage 3 Green
_ White ¢ Yellow ;
Gromt i Grommet Blue to Pin
Al z Neavy £nom. \ Octol Socket
LS A Y Gredn .
Q) Frimary [eods
. J-< Reds To ba conected
i
il o
Ti
e |

A4 N sulation Plote #itec

Pre=Amplifier

Right Wand _ Right hanl Lt Hanct :
hocaﬁn.unwnﬁ mnnﬂnma EhoRgs § Nt J_ﬂ..______.onu Loudspeaker Power Supplies
by (OMITTED FOR CONTROL UNIT) AC. Grom Motor

STAGE TWO - COMPONENT MOUNTING & BASIC WIRING (UNDERSIDE VIEW)
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PECIAL INSTRUCTIONS (STAGE THREE)

It will be observed that as the stage wiring progresses
the previous details are omitted for claritiy.

ﬁnﬂnmn& the mains transformer PRIMARY LEADS to the
appropriate tage on the voltage adjustment panel,

also one pole of the MAINS LEAD together with one pole of
the GRAM MOTOR take off before fitting the TAGBOARD
mounting strip into the chassis.

Complete the wiring precisely as 1lllustrated . It is most
important tc ensure short and direct connections,
particularly to the valve bases. Use sleeving

wherever necessary to prevent short circuits.

Grid stopper resistorsRiG7must be wired as close as
possible to the valve bases(pin 8).

The BUS-BAR must not contact with the tagboard mounting
platform. This is because a single polnt earth system
is maintained throughout the amplifier. Each BUS-BAR

muat only Jjoin the chassis at the specific mmudr
ﬂcpsﬂm. |

CHECK CAREFULLY ALL CONNECTIONS, PARTICULARLY TO
THE VOLTAGE ADJUSTMENT PANEL. ENSURE PERFECT SOLDERING

(AND eﬂmz PROCEED TO STAGE FOUR.
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SPECIAL INSTRUCTIONS (STAGE FOUR)

1.

~u
=

Complete the wiring precisely as illustrated.
The 14/16 S.W.G. earth BUS-BARS must be poseitioned

i inch above the chassis. It will be seen that separate
BUS-BARSare lncorporated for each channel. It is

most important that this system be maintained,
therefcre ensure that ALL earth connections are made

precisely as shown in the drawings.

Careful attention to the drawings will show that certain
additions eand/or omissions are necessary depending on the
choice of the CONTROL UNIT (Stage Five) or our DUAL
CHANNEL PRE-AMPLIFIER. It will be seen for instance,

that when the CONTROL UNIT is to be used the input
connections (Screened leads from pins 9 VI L&R) are

taken through the front of the chassis to VR4 I & R instead
of to the TWIN SOCKET on the rear of the amplifier.
Similarly two pairs of leads are added to the OCTAL
socket to feed the pilot lamp and the control unit

OFF/ON switch. When the DUAIL CHANNEL PRE-AMPLIFIER is

10 be used additional filter components R24 & Cl4 are
necessary. All changes are clearly illustrated and
therefore will be easily followed. .

The AMPLIFIER has now been completely assembled and
wired. CHECK CAREFULLY ALL connections & COMPONENT
VALUES, ensure PERFECT SOLDERING and then procead to
Stage Five, The CONTROL UNIT.
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SPECIAL Hmmemcnﬁhcmm v otage Plve ....

(1) Kount components in the precice positions shown. Ensure that
the correct potentiometer, 2 lLieg QB/QE is used as the Balance

Control VRZ.

(2) Kake the connections between the Selector Switch (S1) and the
S way tag-strip together witih resistors R2 L # R first, :
continue by wiring the Selector Switch and then complete the-
potentiometer wiring progressively working towards the Mains
ON/OFF switeh.

(Note! The connections shown in the "Exploded View" must of
course be short and direct.)

(3) The Control Unit may be used HEHOTE from the Power Amplifier
by extending the AUDIO, SWITCH, and INDICATOR LAWP leads.
In order to Keep the High Frequency losses, due to lead
capacitance to a nminimum the AUDIC LEADS must not be
extended to exceed 3 feet.

(4) Finally fit the under-cover screen with the PK. self tapping
screws. It will be observed that one end of the screen is cut
away. This is to prevent SHORT CIRCUITING to the INPUT
sockets, .

(5) Good quality insulated screened cable KUST be used for all
Input connections. The screened braiding must be connected
to the cuter casse of the Input plug.

Gramophone kotors should be separately earthed to the mains
earth and NOT the screened braiding of the pick up leads.

WARNI NG

Disconnect the equipment from the KAINS/SUPPLY
entirely before replacing or adjusting the INDICATOR lamp.
Thie is to avoid the possibility of an ELECTRIC SHOCK
should the hand come into contact with the MKAINS ON/OFF

SHITCH-(32).
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10+10 STEREO POWER AMPLIFIER WITH 4th November, 1965.
MATCHING CONTROL UNIT,

In the latest models it has been found that an improvement in signal/
noise ratio can be improved by using an ECC83 valve (double triode) in
lieu of 2 - EF86 valves shown in the assembly drawing and theoretical
diagram, The modifications for triode inputs are as follows:

STAGE 1,
REMOVE R1 1M ohms) on TAGBOARD No.l. TAGS 14 and 44 Not required.
CHANGE R3 150K at " No.l. 12 and 42 to 33K

" R4 (150K " " No.l. "™ 13 and 43 to 47K and add 270pf +

" RS 2.TK : " No.l. " 15 and 45 to 2.2K
REMOVE R1 1M ohms) " 4 No.2. " 18 and 48 Not required,
CHANGE R3 150K i " No.2. "™ 19 and 49 to 33K

" R4 150K M " No.2, " 17 and 47 to 47K and add 270pf +

" R5 (2.7 g No.2. " 46 to 2.K

+ THE 270pf CONDENSERS ARS CONNECTED IN PARALLEL WITH THE RESISTOR 4.

STAGE 2,
TOF VIEW.
VIL and VIR will become one valve only Type ECC83 and will be mounted in the VIR

position.

UNDERSID: VIEW:
CHANGE R22- (27K ; on TAGBOARD No.3. to 15K ohmag
" No.3. to 18K ohms) R.iPsAT THESE ON

" R23 (33K

" @12 (100pf) " "  No.3. to 180pf ) TAGBOARD N.4.

n €13 (100pf) " " No.3. to 180pf) (LEFT HAND CHANNEL)
REMOVE THE LINK BETWEEN PIN 7 AND PIN 2 ON VIR VALVEHOLD:R,

n n n ] n 3 At n a " Thr]'_E_ "

DISCONNECT R2 AND THE SCREENED LEAD INNER CORE FROM PIN 9 on VIR VALVEHOLDER.

" HEATER WIRING CONNECTED TO PIN 4, RECONNECT T0 PIN 9 AND ADDA LINK
BETWEEN PIN 4 & 5 ON VALVEHOLDER VIR,
DISCONNECT C3 (.5mfd) LEFT HAND CHANNEL FROM PIN 6 VIL AND CONNECT T0 PIN 1 VIR
VALVEHOLDER.
DISCONNECT R2 AND THE SCREENED LEAD INNER CORk FROM PIN 9 VIL VALVEHOLDER RECONNECT TO
PIN 2 ON VIR VALVEHOLDER.
CONNECT R2 AND SCREENED LEAD ©0 PIN 7 ON VIR VALVEHOLDER. THIS WAS PREVIOUSLY
CONNZCTED TO PIN 9 OF VIR.

STAGE 3,
REMOVE LINK FROM TAG 14 TAGBOARD No.l. TO PIN 1 VIR VALVEHOLDER,
L] " LU ] 15 L] Nﬂ.l. Hnooon 3 m " AND FIT REW LINK

FROM TAG 15 TO PIN 8 VIR VALVEHOLDER.

THE LINK FROM TAG 16 TAGBOARD No,2, TO PIN 6 VIL SHOULD BE TRANSFERRED T0° PIN 3 VIR
VALVEHOLDER, )

THE LINK FROM TAG 17 TAGBOARD No.2, TO PIN 6 VIL SHOULD BE TRANSFERRED 70 PIN 1 VIR
VALVEHOLDER.

STAGE 4.

REMOVE C2 FROM TAGS 14 & 15 TAGBOARD No,l NOT REQUIRED,
n UE n 1] 16 & 18 n HG‘E. n n



ELLBG

ECC83

o =

4{_180pf i

STAGE THREE = WIRING (UNDERSIDE VIEW)

Modifications for Triode inputs.

NOTE:

A1]1 leads from tag boards
to valve bases are to be
kept as short as possible,
47 X Resistors are High
Stability.

Ref: B/2011/2 4



8 mfd

33K

= AN —me HT +
| —;— 6 1
> KCC8
— - ’ J /f 2
-
8 3
1 Qi wP L
100 =5 2 2K ECC83 BASE
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THEORETICAL DIAGRAM POWER AMPLIFIER

Modifications for Triode inputs.

Ref: B/2011/3 a



Partridge transformers referred to have been discontinued and we are

now supplying Gilson Transformers or alternative types which are strictly
to the Mullard specification.

Fains transformers currently supplied should be wired as follows.

secondary  primary 240V (Red)

“
220V (Yellow)
200V (not connected
Brown )

gé O

110V link
Black ) -

Green(not used)
insulate end

Blue (mains neutral)

Method of wiring alternative type
of 10 + 10 Hains Transformer.

The credit terms referred to on page 12 have been amended and should
now read as follows:

(f) Deposit £3. 0. 0. and 12 monthly payments of £1. 11. 2.
(g) Deposit £3. 12. 0. and 12 monthly payments of £1. 17. 5.
(n) Deposit £5. 2. 0. and 12 monthly payments of £2. 12. 10,

In addition to the list of Showrooms on the back cover all our products
can now be purchased from:

Stern-Clyne Ltd, 1-3, Eastown House, Lincoln Street, Nottingham,
Tel: Nottingham 45889

Stern-Clyne Ltd, (New-Max) 220, Edgware Road, London W.2.
Tel: Paddington 5407 & 5607

Ref: B/2011/4 A




