fe‘l’”:r '

COMPLETE ASSEMBLY DATA and DIAGRAMS.FOR THE CONSTRUCTION OF

STEREOPHONIC DUAL CHANNEL
TWO STAGE PRE-AMPLIFIER

A STﬁRN PRESENTATION OF A MULLARD DESIGN.
STEREOPHONIC & DUAL CHANNEL MONAURAL FACILITIES.
FIVE SEPARATE INPUTS AVAILABLE FCR EACH CHANNEL.
CONTINUOUSLY VARIABLE SEPARATE BASS & TREBLE CONTROLS.

SIMPLE, EASY TO FOLLOW, STAGE BY STAGE DRAWINGS FOR
RAPID ASSEMBLY.
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INTRODUCTION . ... :

"~ The eircuitry used in this design is strictly to the specification present=
ed by Mullard Applications Laboratories. Fundamentally it consists of a combinate
ion of &wo 2 Valve Pre-Amplifiers built into a single self-contained unit to
provide for very high quality Stereophpniec, Monaural or Dual Channel Monaural
sound operation. Although the design is primarily for use with our range of
Mullard Power Amplifiers such as the "5-10 and 3-3" Circuits it is equally
suitable for use with any high grade Power Amplifier, Stereophonic or Monaural,
which has an input drive voltage requirement of up to 250 Millivolts.

- Correctly matched inputs are provided for Stereophonic, or Monaural
Magnetic and Crystal Pick-Ups, High Impedance Tape Replay Heads, and VHF/Radio
Tuners. An Auxiliary input, duplicated on tae front panel provides a very con-
venient input source for the rapid connection of Stereophonic or Monaural signals.
this Jack socket has the additional facility of automatically disconnecting the
Auxiliary input being fed inte the rear sockets when a Jack Plug is inserted into
the froat Jack.:. With the carefully chosen values of impedance and sensitivity
(See under Technical Specification) the five input channels should meet most
requirements. Other values may, however, be obtained by altering the value of
the appopriate series resistor or feedback network.

The equaligation for disc recordings conforms to the present R.I.A.A.
characteristice which have been adopted by most major recocrding Companie=. The
Tape playback charactsristic is intended for use with High Impedance Heads when
replaying pre-recorded tapes at a speed of 74 inches per second. The Tone Controls
used in each channel provide boost and cut for high and low frequencies. Freguency
response curves, together with tone contrel and equalisation characteristics are
reproduced on page 10 Figs 1 to 4. A'Tape Record! output Jack is provided on the
front panel, thies allows for the signals, Stereophonic or Monaural, passing
throurh the Pre-Amplifier to be fed to a Tape Recorder. This output is not affect=
ed by the Tone or Volume controls, and due to the Jack socket arrangements the
rear Record sockets will be automatically disconnected when a Jack Flug is in-
gerted into the fromt panel Jack.

We have presented the layout and Stage by Stage practical drawings in a
very simple form, so that even the semi-experienced constructor can successfully
‘complete the ‘assembly without difficulty and therefore be assured of first time
resulte. Added to this the assembled unit presents a truly professéonal Sterco-
phunie Pre-Amplifier both in appearance and performance at a very low cost.

CIRCUIT DESCRIFTION ...

Each channel of the Pre-Amplifier incerporates two stages, and each stage
uses a Mullard high gain pentede, type EF86. All the cgualisation takes place in
the first stage, and is achieved by means of frequency-selective feadback between
the anode and the grid of the first EF86 (VI). There iswsmo feedback in the second
stage, and the output from the anode of the second EF86 is taken by way of the
capacitor CI2 to a passive tone-control network.

This arrangement has been chosen because the grid circuit impedance of the
firset stage should be low, A low impedance at this grid lessens bhum pick-up and
reduces the effect of plugging in external low-impedance ¢ircuits.Furthermore,
the arrangement also results in low gain in the first stage. Hence Miller effect
between the anode and grid of the first EF86 (VI) is reduced.

Series resistore are used in the input circuits so that the sensitivity
and impedance of any input can be adjusted accurately. The component values are
intended for sources most frequently encountercd but the sensitivity and inpedance
for each input can be altercd by changing the value of the appropiate series
resistor. (The impedance at each input includes the grid impedance of the EF86
modified by the foedback components as well as the impedance of the input network.)

The second stage, V2, is normal-voltage-gain arrangement. The anode load
of the valve is arranged to produce a maximum output across the volume control
VR4 of 250 Milli-volts, and this is sufficient to drive the Mullard 720 Watt:
Power Amplifier., The output voltage can be attenuated to the level required to
drive other Power Amplifiers by introducing the appropiato network shown in the
table page and cire-<% diagram (Ra and Rb), The "Record: output Jack is also fed
from a point down the anode load of V2, and with the value chosen aspromimatel ¥
250 Milli-volts is tapped off via CII and taken to J2 for programme monitoring.

To compensate for any difference in acoustiecal output that may occur in
the two amplifying channels, a balance Control VRI is included betwoen the two
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stages.  This consists of logarithmic potentiometer connected in reverse in one
channel and ganged to an antilogarithmic potentiometer connected normally in the
other channel. For the theory of this type of Balance Control reference should
be made to the publication by Mullard - “Cirzuits for Audio Amplifiers', - Dual
ganged potenticmeters are used for the Tone Controls VR2 - VR3 and for the ¥olume
Control VR4.

An octal power take-off socket i1s incorporated to provide a convenient
point from which a Tuner unit may draw power, provided of course that a sufficient
reservae of H.T. and L.T, current is available from the Powor Amplifier in use.

STEREOPHONIC SOUND . ..
=& The word monaurz_ is comtonly used to depict conventional sound reproduction
in which a single pjck up head is used. Monaursl means, literally of one ear and
a mongural effeect is that of listening with one ear, where no impressions of

space or position are con-eyed to the listener. Stercophonic Reproduction of
sound is the most recent of the many advances which have been made towards realism
and fidelity, it must be understood, however, that siereophony is not a new in-
vention, as far back as 1931 5.M.I. enginesrs perfected a system for the simul-
taneous recording of two separate souné tracks on =z gingle disc, but due to diffi-
culties in recording technigues, pick up designs ctc., the idea was not then
applied commercially. The basic principles of = stereophonic sound systems are
shown pictorially in Fig. 5, and it will be apparent from this that the recording
engineer uses twc microphones in the same way that we use our ears, each miero-
phone is arranged to make a sound track independent of the other microphone, but
at precisely the same time. If we then arrange to listen to one track at a time
they would in fact appear to be the game, but there are subtle differvnces bocause
the microphones are carefully positioned relative to the medium being recorded,
Hence stercophonic sound conveys to the listener the exclting sense of movement,
the feeling of the light and colour of the concert hall. In addition to this &
stereophonic systen can be operated at a lower level of sound intensity without
losing a sense of reality., whereas with monaural systems there is often a position
in the volume level where the music seems 7 lose its presence.

LOUDSPEAKERS ...

Only a general guide can be given as to the placement of the loud-speakers
to complete the sterccihonic sound installation. Mueh will depend on the type of
loudspeakers and cabinets chosen and alsc on the acoustics of the room in which
the equipment is to be used. Some experimenting on the part of the listener will
therefore be necessary ir Positioning the loudsposkers for the best results,

The most suctessful stereo speaker arrangement, is the one which the two Bpeakers
face outwards from a short wall of listening room (8ce Fig. 6) with the spozkers
between six and twelve feot apart, the actunl distsnece being arrived at by cx—
periment. The optimum position for obtaining the best stereophonic effect will
be at a point equidistant from the two speckers. We recommend a good guality
stereophonic record be used for your tests and that the same track or section

of the record is used fer each change of speaker position. It iz also important
to ensure that the loudspeakers are correctly phased., This is achieved by rever-
sing the leads connected to one speaker and again conducting a listening test,
The speakers are correctly phased whon the sound appears to come from a wide
source rather than from two separate loudspeakers. :

BUILD;EE THE PRE-AWPLIFIER ...

The drawings give simple stage by stage instructions for assembly and
wiring of the amplifier. No diffieulty will be experienced by the home construct-
or 1f these are follow:d preciscly and in the scquence given, provided all come-
ponents are exactly as specified.

Ensure th~t each comnection is effected with neat and pssitive solder
joint and that the wiring and components are positioned pracisely as shown in the
practical diagrams, This will avoid the possibility of instability that may
result from indifferent wiring.

TOOLS ...

The main requirements are = #mall Soldering Iron of the instrumeut type - a
screwdriver - a small pair of pliers or strong tweezers - and a pair of side
cutters, a reel of I8 swg Ersin Multicore e¢ored solder.
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COMPONENTS. . ...

The wire ends of Condensers and Resistors should be trimmed to the reguired
length by first arranging the component in its approximately correct position,
bending the leads as neccessary and cutting them at the proper point, allowing of
course sufficient wire to make the aoclder joint. Sleeving should be used whsrever
necessary to prev.ai shorting ta:zother comronaris. Always observe ths peolarity
with Electrolytic condensers., The black ring round one end of the paper coandenser

indicates the ‘outside foil” and should be treated as the"Barthy End”.

SOLDERING

It is most important to ensure good solder joints. UWe recommend therefore
that a small electric Soldering Iron of the instrument type be used. Use a good
Tlux-cored solder, such as Ersin Multicore I8 s.w. g. Tﬁe best method is where
poseible to first secure the component or wire to the tag so that it will remain
in position without heving to hold it, and then lay the point of the solder over
the joint and them apply the tip of the irom on top. The irom must never be
applied for longer than is necessery to secure a good joint. Otherwise overheat-
ing of the component or plastic wire will cause damage, TéH much solder should be
avoided,ascit will run down the tag and possibly Yorm a short-circuit to an adjace
ent tag, this can very easily happren when soldering the valve sockets, as the pins
are spaced closc to one another. If the selder /2es not run easily the tag wire
should be lightly scrapsd with a small blade, ard then the clean part should be
well 'tinned' before actually soldering to its appropiate connecting paiut.
Remember that the golden rule for sol@ering is to ensure that the wirzs to be sold=
ered must be clean and then if the two surfaces to be jn! ed are heated simultan-

eously and good cored soldar used, _&a perfect electrical joint will result.
GENERAL .....

KEeep a continous watch on the stage wiring and instructions and check each
stage carefully before prﬂn&ndiﬂg to the next - it will be much easier to trace
an incorrect’ ¢onnection in this way than having to fault find when the Pre-
Amplifier has been completed.

It will be observed that as the stage by stage wiring progresses the
wiring shown in the previous stage has been omitted for clarity. The heater
wirling and any wires earrying A.C. must be lightly twisted together to avoid hum

o,

radiation, such wiring is indicated on the drawing thus hgﬁlgx,,u_,-

Tinned copper wire is supplied for the main wiring and this should be bent
and cut and then sleaved before fitting into the chassis. Wiring shown dottad =--
=e======= on drawing indicates that it rumns underneath componants.

INSTALLATION
For Stereophonic operation the Pre-Anplifier should ha connactad to two
Powar Amplifiers @f identical performance. They may be seperate matched units, or
a twin Amnlifier of intergral econstruction. Our '3-3' Power or'3-3% Dual Power!
fpplifiers are ideal for small or medium sized rooms. For large rooms, halls or where
more powWwer is required a matched pair of Stern '5-10' Amplifiers are recommended.
The most convenient method of connecting two separate Stern Power Amplifiers to
enable Lhe Ligins switching of both to be controlled by the remote OF/UFF Switch
in tne Pre-adiplifiers is shown pictorially below
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#When the Dusl Channel Fre-Amplifier is drawing current from a '5-10'
Amplifier the extra power available to supply auxiliary equipment from that t5~-10"
will be 30 milli-ampe HT and 1.5 amps LT. Therefore, if the current reguireménts
of the auxiliary unit, such ss a2 tuner, exceeds this figure the available extra
power from the second '5-10' can with advantage be utilised. This is easily
acaleved by connecting the tumer to the Cctal Socket on the second '5-10" instead of
to the octel socket on the side of the Pre-Amplifier. Pins 5 and 6 shoubd be left
shorted as shown on the dumsy plug in the pictorial drawing. Thia will enable the
whole equipment to be controlled by the master ON/OFF Switch in the Pre-implifier.,
A further advantage of this arrangement im that a Type 'CY Tape FPre-dmplifier can
draw its power suppliesz from the first '5-10' wia the Tuner Take-off socket on the
Pre-amplifier., The pewer requirements of the Type 'C! are 25 milli-amps HT and 1.5
Amps LT, and therefore can with safety be drawn from the '5-10' which is also supply=-
ing Fower to the Dual Channel Pre~Amplifier,
FLIINS 7. .

The FPre-implifier may be mounted in any position i.e. vertically or horizon-
tally, threugh a wooden panel of any thickness, It is sirongly recommended that it
be poeltioned as far away asz possible from Mains Transeformers, and Gramaphone or
Tape Ceck Motors, and that the input and output screened audio leads connected to
the Pre-Amplifier be kept well clear of these components. This will ensure minimum
pick-up and transmission throuph the equipmentm of the hum fields associated with
Mains Transformers, eto..

To mount on a nanelj paas the body of the Pre-Amplifier through a cut-out of
approx. 11.1/16 x 4.1/16 inches until the front panel of the Fre=Amplifier rests
apainast the outer face of the mounting board. Pass the 'U' bracket over the back
of the Fre-Amplifier and fix it by passing the 4BA Wing bolt through the hole in
the btracket and into the hank bush located on the rear panel of the Pre-~Amplifier,
The wing-bolt should be tightemed just sufficlently for the open ends of the '[!
bracket te 'Butt' firmly against the'dnderside of the mounting board.

"W* BRACKET

REAR VIEW — FIXING § LOCATION OF INPUT AND OUTPUT
SOCKETS

NOIE!  All Input and Output connections MUST be made with good gquality screened
cable having an insulated outer covering. The centre core must in all
cases be soldered to the CENTRE pin of the miniature co=-axial plug, and the
outer screened braiding to the plue OUTER.



CONTROLS. .. ..

The operation of the controls in the Pre-Amplifier are really self-explan-
atory but for the benefit of those using Stereophonic equipment for the first
time a brief outline of the function of each control is given as a guide. The
correct setting of each is essential to obtain the first class results of which
the Pre-Amplifier ie= capable.

SI, SELECTOR SWITCH...

4 five position switch which selects one dual input at a time in the follow-
ing sequence. (a) AUXILIARY. (b) RADIO. (c) TAPE. (See under input sensitivis
ties) (d)Microgroove Records. (e) 78 r.p.m. Records. This switch also short
circuits the unused sockets to earth an arrangement which reduces considerably
the amount of -‘break-through: between inputs.

S2, CHANNZL EARTHING...

A three position switch which-permits either or both channels of the Pre=
Amplifier to be used. In positisr (1) the switch short eircuits the left-hand
channel to earth, in position (2, cefire ) both channels are available. Whilst
in position 3 the right-hand channel is short circuited to earth and inoperative.

53, STEREQ- MONAUZAL...

A three position switch incorporated bstween the Volume Control and the
output to the Power Amplifier which connects the two channels for (1) Reversed
Stereo* (2) Stereo (3) Dual Channel Monaural. *Reversed stereophony is achieved
when the left and right-hand input signals are conveyed to the right and left-hand
loudspeakers respectively. With this facility one can change the left-hand side
of the orchestra over to the rirht=hand and vice-versa,

84, ON/OFF...,

A.C. Mains ON/OFF, Allows for remote switching of the Power Amplifiarfs.
VR1, BALANCE CONTROL ...

The dual janged Balance Control is provided to coapengsate for any differ-
ences in acoustical outvut resulting fron unequal outputs from the stereophonic
input device, such as a pick-up. For differences in sensitivity between loudspeak=
ers, and cozlonent tolerances within the equipment. Rotation of the control to
one side or the other will increase the amplification of the one channel relative
to the other, up to a point of 2limination of one channel and full output from the
other. It must therefor:z be set up so that the wolume from both loudspeakers is
equal. Carefully adjust the control until the sound source aspears to coue from
the absolute cantre of the space betwcen tha two loudspeakers.

If this effeet cannot be obtained reverse the connections to one of the loudspeak-
ers as detailed undoer 'Loudspeaker Positioning®.

Y2, TREBLE CONTROL..

A dual ganged control providing apnroxisately IS dB of Treble Cut and
Treble Boost on eacth side of a lovel position.

VR3, BASS CONTROL...

A dual ganted control providing approximately IS dB of Bass Cut and Bass
Boost on cach side of a lovel position. Full Bass Boost should not be neccessary
with even modarately good loudspeaker systems and the tendenecy to “over use’ this
control should be avoided. I¥ is not possible, for instance, to obtain a natural
Bass from small or inferior loudspcakcrs by'turning the control'.

Eﬁﬁl VOLUME CONTROL...- A dual gangsd control which allows for the adjustment

- L]

of the listening lewvel.
FICK UPS ....

"~ Stercophonic pick up heads of various msnufacture have gquite different
terminations for connection to the Pre-Amplifier. It is most essential to care
fully follow the installation instructions given by the pick up manufacturer and
to cnsure that the Left and Right- Hand outputs are connecbked to the right
input sockets on the Pre-Amplifier, Honaural mi¢rogroove recorde may be reprodu-
ced with Stereg Pick Up Leads but on NO ACCOUNT should a Stereophonic record be

played with a standard monaural pick up.
JACK FLUG CONNECTIONS « TYPE BULGIN PS05...
A snecial 3 Pole Jack Plug is available at 4/6d for connecting two separate




inputs to the “Auxiliary Jack" (JI ),or for feecding a Stereophonic Tapse Recorder

from the “"Record Output” (J2). Twin scroened cable with an insulated outer
cover is recoammended for both Jack Plug connections. ng?gtcranphunic sense being,
JACK FLUG TIP 2 Left Hand Channel. BT g
JACK PLUG RING - Right Hand Channel. rﬁ"AfﬁiﬁﬁlhmTIp
JACK FLUG SLEEVE - METAL OUTER BRAIDING. R ;

HUM and MULTIPLE EARTHS.
In sudio cqulpmcnt 1t is advisable to have only one direct connection to the

chassis, and this is normally made close to the input sockets, with & number of

connections to the chassis, eddy currents can be sot up in the chessis and hum

voltages can be induced in the sensitive sections off the equipuent by magnotic

fields associatad with these currents. For this reason a single earth line or

'Bus-Bar' is incorporated in this unit. To maintain a low level of hum when two

or more units are used togcther (such as the Power Amplifier and Pre-Amplifier)

the chassis of the units should be connected by One lead omly. This connection ‘is |§

arranged to be via the outor sercencd braiding of the AUDIO LEAD and as this ig
the only earth or negative return befwooen the units we recommend that the cquipe
ment be discomnected from the mains suwnply entirely before removing the audio co=
axial plug from the Amplificr othorwise a shock will be experienced. A scparate
EARTH line terminated to Fin I of the OCTAL SOCKDT is provided for a Tuner Unit.

|1 This must NOT be connccted to the Pre-Amplificr Bus-Bar or chassis. With the
;majnrity ﬂf funer nits it Will be left unuﬂud as tihs single intoer-chessis connoct=
ted eases however it may beo nréibrauln to usa thia cannectlnu, leaving onc and of
the outer braiding of the Tuner audio lead disconnected.

The design of the Pre-Amplificr ensures very low hum level indoed, but it must
bce understood that in the moroe semsitive positions of the Selector Switch SI, and
with thce volume control at maximum = c¢ertain amount of background noise will be
apparent, this is due to an inhoerent factor in high-gain vacuum- tube Amplifiers.
Hum can also arise duc to the pick up head itsclf being positioned close to an
clectric motor or near to a meains transformecr. If thon hum is to be kept to a mi=
nimum care must be taken during the initial installation of the equipment, te .
position the Power Amplifier with its associated mains transformer as far away as
possible from the Fick Up Lead, to keocp all input and output audio leads clecar of
such compunents and also any A C. carrying wires. The outer screcncd braiding of
the pick up lead should NOT be uscd for carthing any part of the motor or turndable
assembly. " This should be ¢arthed by a scparate wire taken to the earth pin of the
mains supply. Finally when using our Dual Power 3=3 Amplificr it may be found best
to leave the serecncd braibing of ONE audio output lead unconnectod at the Power
Amplifier input socket.

TECHNICAL SPECIFICATION
SIGNAL INPUTS... (Identical for Both Channecls).

(a) AUXILIARY.. Impedance I Meg-ohm.
Sengitivity at I Ke/s ...330 aV.

With the values choscn, this input is suitable for High Output Crystal Stereo=
phonic¢ or Monaural Fick-uns, or for Tape Pre-Amplificrs such as our Mullard Type
'C'. If desired the input impedance and sensitivity may be varicd by altering the
valucs of the serics resistor RI and foedback network R?. The input is intes=
connccted with a Jack (JI) which is located on the fromt pamel. It should be notcd
that thc insertion of a Jack Plug into this Jack will disconnect the Auxiliary co-
axial inputs on the recar of the chageis,

(b) RADIO rvo» IMpedance I Meg-ohm.
Sengitivity st 5 Ho/fs ....330 mV.

With the values of impedanc¢e and scnsitivity chosen, this input should mecet
most requirements. Other valucs may easily be obtaincd by altering the series
reslstor R2 and feedback network R7. If for instance the input impedance is too
high it can be reduccd by connecting o reasistor of the appropiate- value botwcen
the input end of R2 and chassis. The frequency response characteristic of this
input is ghown in Fig., I.

(c) TAPE PLAYBACK . ..Impedance 80 K ohm (appreox).
Sensitivity at 5 Xe/s ..... 5 uV.

This input is intendud for replaying Pre-Recorded tapes DIRECT from highe



impedance Tape Heads. For frequencies abov. I00 ¢/s the equalisation curve follows
the C.C.I.R. characteriatics, but below this frequeney, slightly lese boost is
used. (See Fig. 2) If 2 groater sensitivity is required the value -of the series
rasistor R3 can be reduced until the desired sensitivity is obtained.

(d) PICK-UP - MAGNETIC ... Impedance ICO K-ohm (approx.)

Microgroove Sensitivity at IKe/s ...7 mV.
78 r.p.m. Sensitivity at IKe/s....ISmV.
This input is most suitable for Pick-Ups of the Variable Reluctance type.
Moving-coil Pick-Ups which have highor outputs can be used if the value of the
sories rosistor R4 is increascd.

te) PICK-UP - CRYSTAL ...Impedance I0O0 K- oham.
Microgroove Scnsitivity at I Ee/s ... 80 mV,.
78 r.p.n., Sengitivity at I Kc/s ... 220 mV

This dnput is suitable for LOW and Medium-Output Crystal Pick-Ups.
The input is loaded with RE (IOOK) in ordcr that its cheractoristics shall
approximate to a Magnetie Cartridge and to zllow the same foocdback netwerk te be
used. If however the Pick-Up to be us:d is not suitable for this form of loading
or if its omtput is too high it must b: connected instoad inte the AUXILIARY
INFUT (a). Equalisation curves for megnetic and the Crystal Pick-Up functions
arc shown in Fig. 3.

AUDIO OUTPUT ... (Idenfical for both Channcls).

The input figures guoted zbove will produce up to 250 Milli=volis across the
output socket of each channel. A simple potential divider Ra andBb is uscd to
attenuate this output to the lewvel required by the Powoer Amplifior/s being Incor-
porated.

: Power Amplificr f Drive Requircd ; Attenuation in Eaech Channal ?
MULLARD 3-3 : 100 mV. é Ra 270K. Rb ISOK. i
STERN DUAL 3-3 i I00 mV. : Ra 270K. Eb ISOK.
MULLARD 5-I0C E 4o mV. E R= 680K. Rb I8CK. X j
MULLARD 20 WATT ? 250 mV, é Ra Not req. Rb Not raq.z

TAFE RECORD OUTPUT .... (Identical for Both Channels).

This output is taken from the ancdec of thc sccond EF86 (Bach Channel),
It is terminated at the rear of the chassis and also to a % Polo Jack on the fromt
panel. Thus Single channel or stercophonic Recording of programme material may be
made with Tape Equipment. The output voltage i=s approx. 250 milli- volts,and is
not effected by the Fone or ¥olume controls. Recording equipment plugged into
this output should have an input impedance of not less than S00K-ohms. When the
Jack (J2) on the front panel is used, the insertion of the Jack Plug will autor
matically disconnsct the co-axial Record Outputs at the rear.

It should be noted that the Pre-Amplifier has no cgualising nstwork for Tape
Recording and therefore it is essential that it be incorporated in the Record Ampl
ifier. We must emphasise that to form a complete Tape Rucorder the addition of a
Bias Oscillator/Tape Pre-Amplifior is essential.A Tape Deck alone is not suffici-
ent for Recording

VAIVES ... Four Low Noise Pentodes (Two in Eanch Channel) MULLARD EF86.
CONTROLS ...

81 Input Selector. (a) Auxiliary. (b) Radio. (¢) Tape Replay Head dircet.
d) ‘Stondard 78 r.p.m. Dise.
g¢) Microgroove, L.P. Disec.

52 Channel Earthing Switch. (I) Earths L.H. Channel. (2) Normal.
(3) Earths R.H. Channel.

83 Stereo Monaural Switch. (I) Storeo Reverset (2) Stereo.

{3) Dusl Channel Monaural.

* Reverse 3terco is achieved when the left and right hand input signals are
conveyed to the right and lcft hand loundspoakers respectively. .




84 Mains Off/ On Switch.
VRI Balance Control. Dual Genged Fotentiocmeter Logsrithmic in L.H. Channel,
Anti-Logarithmic in R.H. Channel.
VR2 Treble Control. Dual Ganged Potentiometer Logarithmic in both Channels.
VR3 Bass Control. Tual Ganged Potentiometer Logarithmic in both Channels.

The Tone Controls are low -Inpedance to ensure thet any
capacitance resulting from the use of long co-axial leads between the. Pre-Amplifie

er and the Power AmplifierfE will have a minimum offcet on the output impedance of
the Pre-Amplifier. The tone control characteristics are shown in Fig, 4.

EE& Volume Contral. Dual gpanged Potentiometoar Logarithmie in both Channels.

HARMONIC DISTORTION ..Total Harmonic Distortiom of cach channel is less than
U.Iﬁi at normal outmput levels.

POWER REQUIREMENTS ,...H.T. 250/350 Volts D.C. Smoothed at 6 milli- amps. L.T.
6.3 Volts A.C. at I imp.

INDICATOR LAMFP ..... 6.5 Volts 2 Amp. Miniature Lilliput.

CHASSIS DIMENSIONS Length II“ x Projection behind panel 5 x Hoight &,

FRONT PANEL DIMENSIONS .... I2" x 42 v x I/B" thick.

WEIGHT.....5} Ibs. 2 " '

TERMINATIONS. . . Inputs and Outputs at Rear of Chassis....Miniature Co-iAxial
Jack Sockets on Front Pmmel .. ......... Bulgin JIk.
(Special 3 Pole Plugs available .... Bulgin P505)
Power Flus to Power Amplificr ...... Int, Octal Flug.
Teke-0ff Socket for Tumer ....... .... Int. Oectal.

FINISH - CHASSIS ... Heavy Gold Hammor. Tntaily enclosed Eaae with easily

romovable top and bottom covers.
FINISH- FRONT PANEL....Highly Polished Perspex. Ivary sngraved, with Black.

FIXING- By “U" Bracket, fitted over Rear of Pro-Amplificr and fixoed by passing a
Wing-Screw through the hole in the bracket and ipte the Hanlk Bush located in the
a ra of the Proe=Amplifier REAR FANEL,
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COMPONENTS PARTS & PRICE LIST

RESISTORS.... All % Watt Rating, CAPACITORS., ..
I0% Tolerance Unless 2xCI  150pF. S.M. ) Incorp=
Otherwiee- Stated. 2xC2 2200pF. 5.M. ) orated
2xRI I Meg Brn-EBlk-Green 8 2xC3 ZQ0pF. S.H. ') inm
2xR2 I Meg Brn-Blk-Green 8 2xCh 560pF. S.M. ) Selector
2xR3 Grn-Blue-0Orange 8 2xC5 220pF. S.M. ) Switch.
2xRUMANYEBE  Blue-Orey~Orange 8 2xC6  25mfd  I2/25V Elcct, 4-0
2xR5 I Meg Brn-Blk-Green 8 2xC7  O.lmfd 350V Tubular 2-0
2xR6 I0O0OE Brn-Blk-Yellow 8 2xC8 0.1mfd IS0V Tubular 2=0
2xR7 IS0K Brn-Grn-Yell ) Incorp- 2xC9 Refer to CIS, e
2xR8 560K Grn-Blue=Yell) orated 2xCI0 25 mfd I2/25V Elect. 4D
2xHG S60K Grn-Blue=-Yell) in 2xCII 0.1lmfd 350V Tubular 2=0
2xRI0 5.6Meg Grn-Blue-Grn) Selector 2xCI2 0.1lmfd 350V Tubular 2=0
2¥RIT 220K Red-Red=Yell ) Switch exCIs 0.1mfd 350V Tubular 2=0
2xRI3 220K E/Stab. As marked 2=0 2xBI4 S60pF.S8ilvercd Mica I-6
2xRI4 2,2K H/Stab, As marked 2-0 2xCI5 B200pF.8ilvercd Hica 2-6
2xRI5 I Meg H/Stab. As marked 2-0 2xCI&6 2200pF.3ilvered Mica I-6
2xRI6 33K Orange-Orange-Orange 8 2xCI7 0.02nfd 350 Tubular 2=0
2xRI7? 8.2K H/Stab As marked 2-0 2x@I8-9 I6+IS5mfd 350V Elect. 9-0
2xRI8 IABK H/Stab.As markecd 2=
2xRI9 I.2K H/Stab As marked 2=0 SWITCHES...

2xR20 ZG0K H/Stab.As marked 2=0
2xR2I LWPE  Yell-Mauve=Orange
2xk22 39K Or-White=0r.
2xR23 68K Blue-Grey-Orange
2xR24  6,8K Blue-Grey-Red

SI Selector 4 Pole-SwWay, 4 Bank,
Supplied Wired & Tested,
Incorporating Feedback Networks
R? to RIZ & CI to C5 EI-7=5.

oo Co 00 00 O OO

52 1 Pole-3 Way, Single Bank 2=
2xR25 ISK  Brn-Grn-Orange 83 3 Pole=3 Way, Single Bank 3.0
2xRa. 630K Hlue-Grey-Yell) For Sk Off-On Switch, Walters. 2.3

2xRb I80K Brn-Grey-Yell )5-I0
o MISCELLANEQOUS

2xRa 270 Red-Mauve-Yell) For 8

2xERb IS50K Brn-Gras=¥ell ) 3-3 @& JI Bulgin JI4 Pole Jack,

CONTROLS. . . with Insulating Bush. Lag

VRI I Meg Log/I Meg Anti-Log J2 Bulgin JI4 P?IE e o

Potenti =B B/QE 6-9 with Insulating Bush. -

SUALHERERE W)W 225 flay Ahput Sockets,Clix. 4-6

VR2 250/250K Log Pot. QBE. 6= 532 W 0/P Socket Cinch

VR3 250/250K Log. Pot.gQB. 6-9 ?35,3#1 it fd

VR4 250/250K Log. Pot.QB. £-9 3¢5 Way InflalaPion Flates,

VALVES ... B.V.A. GUARANTEZD. Cinch 79/861I. 3

VIL Mullard EF86 15=9 kx5 Way Tag Boards; Denco. L-8

V2L Mullard EF86 A5=9 Ix5 Woy Tag Strip. &

VIR Mullard EFB6 15-9 TxS8ingle Tag Posts. &

V2R Mullard EF86 15=9 4yBGA Valve Bases with Skirt 3-6
: IxInt. Octal Valve BASE. 9

CHASEIS B FRONT SCALE. .. IxIntern. Octesl Flug. 2=3

I4xMiniature Phono Co-Axial Plugs 5-3

Box Type Chassis, Complete with 2xPaxolin Condenser Mounting

Valves Flatform, Top & Bottom Cower

Plates, Indicator Lamp Bracket & ?iiiilfgiiliamp o ;

Sixing Spackek. £I-1-6 IxLilliput Lamp 6.5 Volt Tk

Engraved Perspex Front Panel I0-6 IxCable Clip. 2

I Instruction Manuel. 3=0 ?xﬁgnéiglﬂﬁizbi;hle. 4 ?_g
2 yds Thin Plastic Flex, for

heaters - OGreen &

20 Inches Insulated Screened Cable 9

4 yds. 2mm. Sleeving T=0

6 yds. 20/22 s.w.g. Tinned Copper. &
2xI2 inches I8 E.w.g. Tinned

Copper for Bus-Bar. 3
I Packcot of Nuts and Bolts. Lt
Ix4BA Thumb Scrow. 3



SPECIAL PRICE ODFFERS

WE WILL SUFPLY THE COMFLETED KIT OF PARTS INCLUDIHNG _
MULLARD VALVES TO BUILD THIS PRE-AMPLIFIER FOR....... £12-10-0,

or alternatively

WE WILL SUFFLY THE PRE-AMPLIFIER COMFLETELY WIRED
ﬂ.II’D :EST.;D FDH-p----|||rrrr-rrhi-rrr£15-ﬂ-u

Carriage and insurance on each of the above,5/- extra
WHEN ORDERING PLEASE ADVISE TYPE OF POWER AMPLIFIER(S) TO BE USED,

PREMITISINNCB PECIAL PRICE REDUCTTIONS S *ttresesinuntsinsesss

* R
RAUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH A LOW COST

. WE WILL SUESDY THESE ....c:0000curmmas COMFLETE KIT OF PARTS

OQutput Transformers) and the DUAL CHANNEL PRE-AMPLIFIER -
CONTROL UNTT .. i Ml -l i v it s £31.0.0.
(b) TO BUILD TWO #5-T0O" MAIN AMPLIFIERS (incorporating

E ]

[ 1Y

t -

4 :

J{a) TO BUILD TWO ¥5-I0" MAIN AMPLIFIERS (incorporating Parmeko
-

-

L]

Partridge Output
PRE-AMFLIFIER- =
¢) TO BUILD ONE "5-IQ"
the DUAL CHANNEL

Transformers) and the DUAL CHANNEL

CONTROL UNETNN . ..ovovvnrrnnnnens £33,0,0,
MATHN AHPLIFIER (Parmeko Transformer) and
"PRE-AMPLIFIER - CONTROL UNIT ..... £2I.I0.,0.

the DUAL CHANNEL PRE-AMPLIFIER - CONTRCL UNIT ..... £22.10.0.
ALTERNATIVELY WE SUPPLY.......... ASSEMBLED AND TESTED

"
=
E
L]
o
L
]
{d) TO BUILD ONE "S5-I0" MAIN AMPLIFIER (Partridge Transformer) and
&
E 3
*®
E J
-
L
=
E
K|

z) TWO “S-I0" AMPLIFIERS (Parmeko Transformers) and the DUAL

GH-AHIEL mE-AHEIFIER — Gﬁmﬂl‘ WIT PR FEFEREY PEFEEFEF M-G.D -
H.P. TERMS: Deposit £5.0.0 and I2 monthly payments of £3.1.lk.

DUAL CHANNEL FRE-AMPLIFIER - CONTROL UNIT ......... £42.0.0

H,P, TERMS: Deposit £3.3.0 . and I2 monthly payments of 23.4.5.

.

»

*

h) TWO "5-I0" AMPLIFIERS (Partridge Output Transformers) and the
L

&

&

o

€) "5-I0" AMPLIFIER (Parmeko Transformer) and the DUAL

CHANNEL FRE-AMPLIFIER - CONTROL UNIT ....... ek £27.0.0.

H.P., TERM: Deposit £5.5.0. and I2 monthly payments of £2.1.k

CHANNEL PRE-AMPLIFIER - CONTROL UNIT ........c0... £29.0.0.

-

®

-

E

e ;

{4) ONE "5-I0" AMPLIFIER (Partridge Transformer) and the DUAL

L

- -

_ H.P. TERMS: Deposit £5.150, and I2 monthly payments of £2.L4.5.
®
[ ]
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ﬁﬁfﬂﬂﬁﬂﬂﬁf{ F? ﬂﬂﬁﬂﬂﬂﬂﬂﬂHﬂﬂE
CHAMMEL T CHANNEL 2

RECORDING

AMDPLIEIER
CHANMNEL

RECORDING SYSTEM -1
. - CUTTER

PROCESS; S

PLAYBACK SYSTEM LY

Prszm :
HANMEL
i

= a DIRECT S0UNE

TEESEmeE o= DISTANT § REVERBERANT SOUND

FIG.5

BLOCK DIAGRAM OF STEREOPHONIC
LDCAL CHANNEL 5Y3TEM,

LEFT-HAND RIGHT -HAND
CHANNEL CHANNEL
LOUDSFEAKER LOUDSPEAN TR
b e lu—-l-"'-"--—-..___.
I'--.—-"'-"'-—-"‘*-..‘_h __,..---—.._.____‘-_-
(a) {b)

The left-hand diagram (a) illustrates the loudspeakers placsd in the corners
of the room, and facing towards centre., This arrangement produces good low
frequency sound, but the listening position is somewhat regtricted,

Diagram (b) illustrates the most used atereophonic loudspeaker arrangement

THe distance between the loudspeakers must be found by experiment. It should
not bz less than & feet,

FIG.5 LOUDSTEAKER FPOSITIONING,




EU.-nhﬂnrm LAMP

SEE INSTRUCTION 2 7@— O -Wu_mn. INSTRUCTION { [k

REMOVE PAINT
%g ARDUND FIXING

HOLE ON THIS

-SIDF OF PANEL JI WIRED. |
00 eﬁnr ___,ﬂ,.m._. ENSURE THAT

AR e VRSL FITTED COMP-

BEND TAGS A ONENTS ARE

FLAT TO RiAE® ow THis siDE
| PREVENT . RED "
CONTACT WiTH | BUINT- :

LAMP BRACKET SPOT

USE COUNTERSUNK”
4 8.4 BOLT

%% REMOVE PAINT
) AROUND FIXING p\\m
;i HOLE ON THIS
o VRIL SIDE OF PANEL
vt A BEND TAGS FLAT ON
! el | BALANCE CONTROL i
2 OTHERWISE THEY WiLL
SHORT-CIRCUIT TQ THE o
BOTTOM COVER PLATE R
FNSTRUCTIONS

f MOUNT ALL COMPONENTS /N THE POSJITIONS (LLUSTRATED. ENSURE THAT THE SHAKEPROOF WASHERS SUPPLIED WITH THE POTENTIOMETERS ARE POSITIONED
INSIDE THE CHASSIS PLATE. USE COUNTERSUNK BOLTS FOR FIXING INDICATOR LAMP BRACKET § 748 STRIP

JACKS Jf tL.h. ARE ISOLATED FROM THE CHASSIS PLATE BY SPECIAL PAXOLIN BLUSMES AMND WASHERES. REFER T@ INSERT DRAWING FOR CORRECT MOUNTING
METHOD. (STAGE ONE FIG.2).

ENSURE PERFECT JOLOER JOINTS AND THAT THE WIRING AND COMPONENTS ARE POSITIONED PRECIZELY AS SHOWN. USE SLEEVING WHEREVER NECESSARY
TO PREVENT SHORT - CIRCWITE TO OTHER COMPONENTS.

/T WILL BE COSERVED THAT A8 THE STAGE WIRING PROBRESBIES, THE WIRING SHOWN N THE PREVIOUS BTAGE MHAS n.m.h.}_. OMITTED FOR CLARITY.

CHECK CAREFULLY ALL WIRING AND COMPONENT VALUES, THAT THE SELECTOR SWITCH S{ IS CORRECTLY MOUNTED AND
PROCEED TO STAGE TWO,

Ak O P

STAGE ONE — CONTROL PANEL COMPONENT MOUNTING AND WIRING - FIG.{ REAR VIEW




Ot#-On Volume Bass Selector

m::n_.. Record Jack Control Treble Control Control Auxiliary Jack Switch
Channel
Stereo/Mon Balance Control Earthing
m_____.____.n... (lower) (lower) Switch (lower)

SHAKEPROOF
WASHER
INSIDE CHASSIS

SHAKEPROOF
WASHERE ‘}__hhh_n
ﬂ...._l 8318

SR PAXOLIN WASHER _Sib § ¢
PLATE WITH LIP .
RED PAINT SPOT

EARTHING WAFER

FEEDBACK
LEFT-HAND  crporke TO
CHANNEL _TwissginE

.&\\.\

_ EARTHING WAFER

RIGHT- HAND meﬂmhm -

n:;ta.“..-..r\u.:..n SIDE

SEE /NST 2 TO THIS SIDE

STAGE ONE - CONTROL PANEL WIRING Continued - FIG. 2 TOP VIEW
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LEFT .ci}..bsﬁ HANNEL

@

FOUR B84 SKIRTED
VALVEHDLDERS

@

HAND CHANNEL

—./rﬁmh_...n FLOATING AND "
CONNECT IN STAGE 4 —

INSTRUCTIONS:

1

A Ol

O

MOUNT TAG BOARDE, VALVE BASES, {6+ {6 MFD. CONDENSERS IN POSITIONS SHOWN. THE COMPONENTS ARE FITTED WITH EB.A x 4 "BOLTS
AND NUTS. S8HORT BOLTS ARE ESSENTIAL TO FIX THE TAG BOA RDS, OTHERWISE THEY WILL PROTRUDE TOO FAR THROUGH THE FIXING BUSHES
AND BHORT=CIRCINT THE COMPONENTS MOUNTED THEREON.

WIRING SHOWN THUS ww==m ON TAG BOARDS MuST BE CONNECTED FIRST, RUN FLAT ON TAG BOARDS AND INSULATED WITH SLEEVING.
HEATER LEADS SMOWN THUS DO MUST BE LIGHTLY TWISTED TOBETHER AND RUN FLAT ALONB CHASSIS TO PREVENT AC OR HUM RADIATION.

ENSURE THAT ALL WIRING 1S POSITIONED FRECISELY AS ILLUSTRATED. USE SLEEVING WHEREVER NECESSARY TO PREVENT SHORT-
CIRCUITS TO OTHER COMPONENTS. REMEMBER THAT AS THE STAGE DRAWINGS PROGRESS PREVIOUS WIRING IS OMITTED FOR CLARITY.

CHECK ALL COMPONENT VALUES AND WIRING. ENSURE 600D SOLDER JOINTS AND THEN PROCEED TO STAGE THREE,
!!I!EfIi




BARE ENDS AND
LEAVE 3" SPARE WIRE
TO CONNECT (N STAGE &4

RBED LEAD FROM SBLECTOR SWITCH (8]
EE STAGE 4

. r ..am ..—I
LEFT HAND e url’.., o ﬁ m A
& i E 1 o
CHANNEL @i A i2h b
i1 = 1 .
il o o
i 1. : el
\n. - ) l..m.ﬂ-._..ﬂ-....rlaﬁ” ..--.. i s e e N A R t........L..q
| HEATER wWIRING REERCTR ﬁma..ﬂut o WY
. { Far ow crassis | Hede R iy - |
RIGHT HAND | 5» e J125 20 I ) an LY
CHANNEL h Huysodi 3 115 v s OCTAL
f ..._.hm u 5 F_ i _ gl SOCKET
n.m M.....ﬂ1p , ores STAGE 4
CI0 RIS R20 RIT RAS PAXOLIN qﬁﬂnﬂam BASES FITTED ABOVE CHASSIS.
THREE QUTER LUSS PUSHED THROUGH SLOTS AND
WHITE LEAD FROM mm._mnm%wwn..mﬂ w.__.._.n.ﬂt (s1) EARTH BUSBARS — 14/16smg LIGHTLY TWiSTED TO RETAIN CONDENSERS. LUGS
: TINNED COPPER WIRE MUST NOT TOUCH THE CHASSIS.
5/8 INCH ABOVE CHASSIS
b s *
| LEFT HAND .. ClaL—fs
. CHANNEL Bk, : # \
: e boert LR
i b RESL
g
~—
RIGHT HAND £
CHANNEL i clan ) g C3R
LT,
.n..r .u.._....“..

POSITION RIZL' S RIER
CLEAR OF t___m;ﬂ R PiNE § wiing.

STAGE TWO - VALVE PLATFORM WIRING, Continued — FIG.2 UNDERSIDE VIEW.




INPUT SOCKETS  INPUT SOCKETS TOF
— 3 T
g = REMOVE PAINT
_“.- ) L
SOLDER TAG, SINGLE POINT SINGLE TG PosTs AROUND HERE )
CHASSIS. ENSURE A PERFECT  LEFT-HAND LEFT-HAND e e VER  HANK _EHT
JOINT AND CLEAN PAINT ECORD OUTPUT  AUDIO OuTPUT HYTS O BUSHES

SOCKET

FROM BOLT MEAD. SOCKET

HANK uﬁé

FIT INSULATION
PLATE BETWEEN
CHASSIS § SOCKETS

! el : | : b g
/ 2 b L _r_

R6L RIGHT < HAND RIGHT~HAND %
RECORD OUTPUT AbDIOD QUTPUT ¢
.l 1 SocKET 7 /U e WHITE AND VELLOW MAINS SWITCH

\} LEADS LIGNTLY TWISTED TOGETHER,
[} ¥ INCHES LONG FOR CONNECTION

T TE

REMOVE PAINT
ARQUND HERE

T

INSTRUCTIONS i AMPLIFIER

f ENSURE THWAT THE MULT/-CORED POWER CABLE IS CORRECTLY TERMINATED TO THE OCTAL ‘ BLACK CHASSIS/EARTH
SOCKET, OTHERWISE SERIOUS DAMAGE TO THE VALVES MAY RESULT EREEN @G-3VOLT HEATER

RED HT+ PRE-AMP oMLY
ORANGE H.T+ TUNER UNIT

WHITE 1 4 ¢ H LiN
YELLO . SwITe E

BLUE 6+3 VOLT HEATER
BROWN NOT USED

2. - ResisToRS Ra ¢ Rb FORM THE OUTPUT ATTENUATION. THE VALUES TO PROVIDE THE CORRECT DRIVE
VOLTAGE FOR THE TWE MULLARD 6-10" § “8-8" POWER AMPLIFIERS ARE GIVEN IN THE TABLE, (PAGE 8).
FOR THE MULLARD "20 WATT" POWER AMPLIFIER NO ATTENUATION I8 NECESSARY. THEREFORE Ral g RaRr
MUST BE REFLACED 8Y A DIRECT CONNECTION. RbL § RLR MUST BE OMITTED ENTIRELY.

IT I8 MOST IMPORTANT TO ENSIIRE THE CORRECT ATTENUATION OTHERWISE UNSATISFACTORY RESULTS
WILL BE OBTAI/NED.

- § ENSURE PERFECT SOLDER JOINTS, THAT ALL CONNECTIONS ARE CORRECT AND THEN PROCEED
TO THE NEXT STAGE.

STAGE THREE — REAR AND END PANEL COMPONENT MOUNTING — INSIDE VIEW




FRONT PERSPEXx PaANEL

FITTED WITH Foum e

INCH BRONIED BOLTE
[

N R P g AL L i

S IR TR R s T

R
HANK BLSH
0
sl ®
uePER Tad~ WY K h
LOWER TAG O o
ViL ,%_ A Qe /
s N NN :
3 i & L
CENTRE e |‘“" X k_.___.__-.‘ 2L ) fMEG ISCREWS
S xﬂ,ﬂl‘\“\\\.uﬁ-_ VALVE
write To_ Wi 2o - L ) {PLaTroRM
PING VIR pie -

A

o _ Yo COVER

FROM PiNG 485 VIR Faly HH ¥ PLATE

FALVE PLATFORM
HAMK BUSH

LEFT-HAND RIGHT- HAND

! OUTER CASE FIRST, AND THE HEATER § MT. CONNECTIONE SOLDERED TO THE

LD BE PITTED TOTHE QUTER CASE BY THE FOUR DRONIED HEADED BOLTS.
RECTLY WITH PARTICULAR ATTENTION TO TME INPUT SOCKETE 8 to @ AND

CLEAR QR OTHER COMPONENTS.
0 BE SHORTENED TO THE CORRECT LENGTH BEFORE BEING CONNECTED.

P VIEW












