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Introduction ...

This versatile Pre-Amplifier has been designed mainly for use
with Amplifiers based on the Mullard 20, 10 and 3 Watt circuits. It can
also be used with any Power Amplifier which does not require an Input
Signal larger than 250 milli-volts for full Output.

The circuitry is to the specification of Mullard Lid. but we
have presented the layout in a very simple form so that even now the
novice constructor will be able to follow the stage by stage assembly
instructions without difficulty and therefore be assured of first time

General ... operation.

Input facilities are provided for both Magnetic and Crystal

Pick Ups for high impedance Tape Heads, also for Microphone and VHF/Radio
Tuning Units.
: Selection of an input channel is readily achieved by the six
way Selector Switeh, but it is important that Magnetic and Crystal Pick
Ups are not used at the same time. Egualisation for disc recording
conforms to the latest R.I.A.A. characteristics now adopted by most of
the major recording companies.
Tape l. ie intended@ to accept the output from a Tape Record Amplifier or

Pre=-Amplifier, such as our Type 'C' and therefore provides for
high fidelity replay through the system. This input is also suitable for
high output Crystal Pick Ups which if fed into the standard Crystal inpu
would cause overloading and distortion. :
Tape 2. offers the advantage of a sensitive input (4 milli-volts) to

accept the output direat from a high impedance Tape Replay Head
therefore by the addition of a Tepe Deck only pre-recorded tapes may be
replayed in the same way as a gramophone record. This facility we feel
will appeal to those who have no desire to make their own recording but
nevertheless would like to listen to some of the "Hi-Fi" Pre-recorded
tapes, it also dispenses with *9e expense of a Tape Pre-Amplifier, which
of course could always be adde@ later if one then decides to effect
their own recordings. A "TAPE RECORD" Jack is provided on the front of
the Pre-Amplifier so that the signal passing through the Pre-Amplifier
may be taken off and fed into a Tape Recorder. The Jack is fed from a
point down the anode of V2 therefore the signal is not affected by the
Pre-Amplifier Tone or Volume controls.

Low impedance Tone controls which cover a wide range of frequen-
cies are used. They provide sufficient control for most applications.

Circuit Description ...

The Pre-Amplifier is made up of two stages each of which uses a
Mullard high gain pentode type EF86 valve.
First Stage

All the egqualisation takes place in this stage and 1is achieved by
means of frequency-selective feedback. A low-impedance grid circuit is
used to lessen hum pick up and also to reduce the effect of plugging-in
external low impedance circuits. As far as possible the impedance and
sensitivity of each input chaenngl has been chosen to cater for the
values which will be encountered most frequently. The input impedance
quoted for each channel comprises the input network together with the
grid impedance of the EF86 valve modified by the feedback components.

Second Stage i

This is a voltage-gain stage in which there is no feedback. The
anode load at V2 is arranged to produce the standard output of 250 -
milli-volte across the Volume control VR3 for the stated input figures.
This output is only suitable to drive the MULLARD 20 WATT Amplifier, and
for use with the Mullard 5-10 or 3-3 Amplifiers a simple resistive
attenuator is added across the output control to reduce the 250 milli-
volts to 40 and 100 milli-volts respectively. It will be seen therefore
that any output from 250 milli-volts may be obtained by adjusting the

values of the sttenuators RA and RB.




It is essentiel 1o incorporate the correct attenuation, otherwise
insufficient drive or gross overloading of the Pre-Amplifier will occur.
The following resistor values, and drive voltages are correct for the
MULLARD AMPLIFIERS.

Mullard 20 Wati Amplifier ..... 250 millivolts .. RA & RB Not Required.
¥ullard 5-10 Amplifier ........ 40 millivolts .. RA 680K } Watt 10%
RB 150K + Watt 10%

Mullard 3-3 Applifier ......... 100 millivolts .. RA 270K % Watt 10%
RB 180K % Watt 10%

TECHNICAL SPECIFICATION

SIGNAL INPUTS ...

1. Radio Impedance: 1 Meg ohm.
: Sensitivity: 300 mV.
With these values of impedance and sensitivity, this channel should

meet most reguirements. However, other values can easily be obtained
by altering the feedback resistor R10 and the series resistor Rl.

2. Tape Playback (Tape 1) Impedance: 1 ¥eg ohm.
Crystal Pick Ups (High Output) Sensitivity: 300 uV.

This charmel is designed for use with Tape Pre-Amplifiers, or High
Output Crystal Pick Ups.

3. Tape Playback (Tape 2) Impedance: 100 k ohms (approx.)
Senaitivity: 4 mV,

Full C.C.I.R. corréction is not provided in this channel of the Pre-
Amplifier, but the eurve adopted results in good performance with
high-impedance heads.

4. Microphone (Jack 1) Impédance: 1 Keg ohm.
Sensitivity: T+5 mV.

This channel is designed Tortuse with Crystal Miecrophones.

5. Pick-Up - Magnetie (L.P. - 78) Impedance: 100 k ohms (approx.)
Sensitivity: 5 nV. L.P. records.
e 13 mV. S5td. 78 rpm reccrios.
This input channel is most suitable for pick-ups of the variable
reluctance type, but koving-Coil types.which have higher outputs can

also be used by replacing the present series Resisitor RS by one of
larger value. :

6. Pick-Up - Crystal (L.P. - 78) Impedance: 100 k ohms.
; sensitivity: 70 mV. L.P. records.
200 mV. 78 rpm records.
Low- and medium-output crystal pick-ups can be uged for this
channgl. The input is loaded with the 100 k ohm resistor RY
that its characteristiic shall approximate to that of 2 magnetic
cartridge and to allow the same feedback network to be used.

OUTPUT ~ 70 FPOWER AKPLIFIER.

The input figures above will produce up to 250 millivolts across
the volume control VR3. Depending on the attenuation network incorp-
orated the following drive voltages are obtained across the AUDIO
QUTPUT LEAD.

input

40 millivolts for Mullard 5-10 Amplifier.
100 millivolts for Mullard 3-3 Amplifier. -
No Attenuation Regquired ... 250 millivolts for Mullard 20 Watt Amplifier.

TAPE RECORD - Jack No. 2

The output Jack is fed from the anode of V2 therefore the signal

voltage at this point is not affected by the Tone or Volume Controls.
It should be remembered that the Pre-Amplifier has no equalising

in order- -



network for Tape Recording end therefore, it is esgsential to use it
with the Recording Auplifier. %e must emphasise that to form a cocmplete
Recorder the addition of a low level Tape Amplifier and bias oscillator
is essential. A Tepe Deck slone is not sufficient for recording
purposes.
POWER HESQUIREEENTS H.T. ... 30C Volts at 3 mh. (Smoothed).

LB aee 625 Yolts-at- Q.64

VALVES V1 ... EF86, First Stage - Equsliser.
V2 ... EF25, Second Stage - Voltage Auplifier and Tone Control.

CONTROLI

e e, e L R

S1 Input Selector

Six position Switeh. (A) Radio. (B) Tape/P.U. 1. (C) Tape 2.
(D) microphone. (E) 1.P. (F) 78 r.p.n.

VRl ... Treble )
g Low impedence - continuously variable.
VRZ ... Baas d

VR3 ... Volumé and on/off Switch.
Dimensions

Length ... 9% inches
Depth <+« 4% inches
Height .-+ 2% inches
Weight ... 3% lba.

Front Panel pinien ... Highly polished Perspex.
Black with Gold engraving or
Thite with Black engraving.
Size ... 104" xgPg"

—— e — . S S0 R B S S —

NOTES ON WIRING ... The newcomer to Amplifier construction will find
the following general hints useful.

Toolg ... The main reguirements are a small soldering iron, preferably
of the instrument type - & screwdriver - a small pair of
pointed pliers or strong tweezers - snd a pair of side cutters.

Wiring ... No difficulty will be experienced with the consiruction
of this Pre-Amplifier if the simple stage by stage
instructions are followed carefully, and the specified
componenta used.

It is essential with the high gain Fre-Amplifiers to keep wiring
short and direct. We accordingly advise constructors itoc ensure that
all wiring and components sre positioned ss nesrly as possible as that
shown in the practical diagrams. A little extra care to effect neat
end positive solder joints, will be well rewarded, bad joints result in
noise anéd intermittent crackles, and special asttention should be paid
to ensure that the wires to be =oldered are *clean”™ even to the point
of scraping lightly with & blade and %inned® before actually
soldering to the appropriate connecting point.

High Stability resistors normally have the resistor value stamped
on the body, therefore the comstructor must satisfy himself that the
correct value is identified before the resistor is fitted in position.

Wires carrying A.C. such as heater and switch leads must be lightly
twisted together to avoid hum radiation. All input and output
connections, excepting the seven core cable must be effected with
grade insulated single screened cable.



To avoid "Earth Loopa" when the Pre-Amplifier is connected to a Main
Amplifier & single earth or chassip connection is used, this is via
the screened braiding of the audio output lead. The eerth or inter-
chassis line connection from the Main Amplifier to pin 1 of the octal

socket, is the earth return for a Tuning Unit only and must not be
connected to the chassis or bus-bar in the Pre~Amplifier.

In consequence the scoreened braiding of the sudioc lead is also the
negative return end a shock will therefore be experienced if the audio
co-axial plug is removed from the Maln Amplifier whilst the equipment
is in operation. We recommend that the equipment will be disconnected
from the mein supply before removing the audio leed.
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A VERY HIGH QUALITY TAPE PRE-AMPLIFIER SPECIFICALLY DESIGNED TO FORM
THE 'LINK’ REQUIRED TO ADD TAPE FACILITIES TO HIGH FIDELITY SOUND
INSTALLATIONS ...

--------- STERN'S "TYPE C" TAXYE PRE-ANMPLIFIER ==w=weme
Based Entirely on the latest Design by Mullard Laboratories
INCORPORATING FERRCXCUBE FPOT CORES

For
Push Pull OSCILLATOR = - = =-and= = = = Treble EQUALISATION
(Tapped Secondary for (Switched for Three
Head Matching) Tape Speeds)

CAN BE SUPPLIED MATCHED FOR BRENELL, COLLARC, LANE, MOTEK, TRUVOX
Tm DECKE & % % B b B R s B

Available as a Gnmplete Kit of PArts ..cs cee sss soe sss £14. 0. 0.
Alternatively, fully Assembled and Tested vee sos oes £19. 10. O.

(Carr. & ins. 5/= extra)

Hire Purchase Terms - Assembled Unit only. Depoesit £3. 8. 0. and
12 monthly peayments of £1. 4. 1ll.

The above prices include supply of separate small POWER SUFPLY UNIT.
PRICES EXCLUDING thie Unit are £11.15.0., end £14.10.0. respectively.

The Assembly Manual containing complete specification, drawings, etc.,
is availeble for 4/- including postage, or send S.A.E. for fully
desoriptive leaflet .vcvvvvers



PARTS LIST & COMPONENT FRICES

RESISTORS ...

Rl 1 Meg Brn-Blk-Grn
R2 1 ¥eg Brn-Blk-Grn
R3 56K Grn-Blue-0r 3%.
R4 1 Kkeg Brn-Blk-Grn iW.
R5 68K Blue-Grey-Or &W.
R6 1 ¥eg Brn-Blk-Grn &W.
R7 100K Brn-Blk-Yell £%. 105
R8 560K Grn-Blue-Yell 3W. 5%
RS 10 Meg Brn-Blk-Blue #W. 5%
R10 150K Brn-Grn-Yell #W. 5%
R1l 560K Grn-Blue-Yell &%. 5%
R12 5.6 Meg Grn-Blue-Grn #%. 5%
R13 220K Red-Red-Yell 2W., 5%
R14 100K Brn-Blk-Yell 2%.10%
R15 220K As merked, H/Steb.
R16 1 Meg As marked,H/Stab.
R17 2.2K“As marked, H/Stab.
R18 1 Heg  Brn-Blk-Grn 32V.
R19 33K Orarge-Or-Or  &W.
R20 B.2K As marked, H/Stzb. 10#
R21 100K As marked, H/Stab.
RE22 1.2 As marked, H/S3tab.
R23% 390K As marked, H/Stab.
R24 22K Red-Red-Qr - A¥.
R25 47K Yell-Mauve-0r ~£¥.
R26 39K Or-White-Or A%,
R27 68K Blue-Grey-0Or  #%.
R28 6.8K Blue-Grey-Red 4V. 10%

* (RA 680K Blue-Grey-Yell 4W 10%

(RB 15CK Brn-Grn-Yell 3%. 10%

#%(RA 270K Red-ifauve-Yell $¥ 10%
(RB 180K Brn-Grey-Yell #W 10%

VR1 250X lLog Potentiometer

VR2 250K Log Potentiometer

VR3 250K Log Potentiometer
(with single pole switch)

v,
iy,

N N S

3/3
3/3

5/~

# 5-10 Amplifier only.

*#* 3.3 Amplifier only.

For 20 Watt Amplifiers
substitute 56K.

CHASSIS AND PANEL ...

1

Box Chassis complete with valve
platform, indicator bracket

end top cover. 13/6
1 Engraved Perspex Front Panel 7/9
VALVES

2 Mullard EFS86 BVA Valves &£1-11-6.

SPECIAL

]
!

s W e W s e R W e s o - =

_PRICE

CAPACITORS ...

Cl 390pF. Silver Kica 5% g
2 150pF. Silver Kica 5% g
C3 2200p¥. Silver Mica 10% 9
C4 S560pF. Silver Hica 5% g
C5 220pF. Silver Kica 5% 9
C6 25mfd Elect 12/25 wvolt. 2/=-
CT 0.1 mfd Paper Tub. 350V. 1/-
c8 0.1 nfd Small Paper Tubl50V1/-
C9 16 mfd Electrolytic 350V 3/6
€10 25 ufd Elect. 12 or 25V. 2/-
Cll C.l1l mfd Paper Tub. 350V. 1/-
€12 0.1 mfd Paper Tub. 350V. 1/-
C1l3 560 pF. Silver Kica 10% 9
Cl4 8200pF. Silver kica 10% 1/3
C15 2200pF. Silver Mica 10% 9
Clé 0.02 mfd Paper Tub 350V. 9
C1l7 16 mfd Electrolytic 350V. 3/6
€18 0.1 mfd Psper Tub. 350V. 1/-
MISCELLANEQUS ...
1 .:1l pole 6 way 2 bank Switch 7/9
2 Igranic Jacks. 6/6
1 10 Way Tag Board, Large. 1/3%
1 10 Way Tag Board, Small. 1/8
1 5 VWay Tag Board, Small. 1/2
1 Single Tag Post. 2
2 B9A Valveholders with Skirt 1/6
1 Int. Octal Valveholder. =9
1l 5 Way Clix Input Socket
Panel. 2/3
5 XMiniature Clix Plugs. 1/10
1 I1illiput Lamp Holder. g
1 rilliput Lamp 6.3 volt. 1/1
1/ Co-axial Plug. - : 1/3
1l #Cable Clip. 3
4 Control Knobs. 3/-
' 1 yard 748 Core Cable. 1/9
1 yard [ Insulated Single :
Screéned Cable. 1/~
i 3 yards 2Zmm/Sleeving. g
: 18 inches Thin Flexible for
Heaters. 2
i paeket Nuts, Screws, Grommnets,
eto. 3/3
1 Instruction Manual. 2/=-

OFFERS

We will supply the COMPLETE EIT OF FARTS , including
lMullard Valves to build this Pre-Amplifier for ............... £6. 6. O.

We will supply the Unit COMPLETELY WIRED and Tested for ...... £9.10. O.

{Carrlage and Insurasnce is 5/~ extrs)




STAGE ONE — TAG BOARD WIRING
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TAG BOARD No. 3 TAG BOARD Ne.2 TAG BOARD No.1
Anode - Screen & Cathode Components : Equalisation input Reslstors

SPECIAL INSTRUCTIONS:

h..

2
a

WIDING SHNOWN THUS ==mm=== MUST BEF CONNECTED FIRST, RUN FLAT ON TAG B0OARD AND
INSULATED WITH SLEEVING.

WILIaANE SHOWA THUS ARE SHORT DIRECT LINKS AND NEED NOT BE SLEEVED WI/TH THE
EXCEPTION OF TAG 80ARD 3, WHERE THE LiNK SETWEEN RIS, R23, h,..._“_____. Big PuNS CLOSE TO ADJACENT TAGS,

ARROWS Jr INDICATE CORRECT MOUNTING POSITION OF THE TAGS BOARD ONTO CHASS/!S
(SHOWN IN LATER STAGE).

CHECK WIRING § COMPONENT VALUES, ENSURE PERFECT SOLDERING AND THEN PROCEED
TO_STAGE TWO.




Vi BASE VIEWED
FROM OTHER S/DE

OF PLATFORM E#._.mw

SPEC/AL

FROMNT QF CHASSIS

TO PINS £ £ 5, v

= = 1

Valve Platform Basic Wiring Yaive Positions on Plattorm
alve Po

INSTRUCTIONS:

A

THE BAS/C WIRING OF VI § V2 AND THE SELECTOR SWITCH SHOULD AL
COMPLETED BEFORE MOUNTIMNG THE VALVE FPLATFORM ONTO CHASSLE,
MOTE THAT THE VALVE BASES MUST BF MOUNTED 50 THAT WHEN THE
FLATEQRM i8 F/TTED INTQ THE CHASEID, V2 MUST OE NEAREST THE FRONT

WITH THE UNDERSIOE OF THE BASE POINTING TO THE RIGHT AND THE
UNDERSIDE OF VI TO THE LEFT. THE WIBING MUST 8E& SHORT AND
DIRECT, WiTH THE WEATER LEADSTWISTED TOGETHER TO AVOID MUM
RADIATION, ENSURE THAT GRID RESISTORS R4 § R/ ARE POBITIONED
CLEAR OF MEATER PINS AND WIZING.

STAGE TWO BASIC WIRING OF VALVE PLATFORM & SELECTOR SWITCH

EQUALISER
SECTION (@)

FRONT
WAFER !

5ib

LEave 2%"

-

LEAVE 27

-

INPUT SECTION

REAR
WAFER 'x

5ia

Selector Switch

SFECIAL INSTRUCTIONS ...

Link the two tegs marked 'X' (one on
eagh wafer) together and conneet to
the 16 s.w.g. Bue Ber st the point
where it connecte to the Miorophone
Booket J1 (See also Stage Three).




CTASTE THREE = FINAL ASSEMBLY AND WiniNs JACKS 1 o ronrse.n
R St o SINGLE TAQ | e T ON ERONT, /% THIG E*
BAETR POST BFC= ke | ClAgSIg, ean: 7
T it ...u“.. ..P-_u..._..._:..m..w UBED WITH 1u._t $hrny ...._ i Pyt
RECCRD J& w.h.,_.:mw..:._“.,. KEER R g RS mmm Sek. VIR U pp g MICROPHONE & Tag o o1 aor
iG] bR on drren L] FRONT FANEL L 405 Dors NOT
x . kfuﬂ.u.uu; SHORT ONTO
., e THE CHASE.!D
ag sFELECcTOR
SWITCH

CROMMETS

.-._._,,,.F
Tidy

. SEAL AOTIOU TAR MUAT
.ﬂ._.._.__.._._. ar L/HLER To

L f A

AZo

BiG, vE
Bind f, V2

n..._. BLE
CLie

T8 cORE POWER CABLE TO
AN AL BRI e OO DL
CODE Afdind AdPLPIER COANNECTOMNT,

Blafi— FARTH, Fusdl QLY
GREFN=8-Bv, WEATER,

BED = NT* PFF I8P,
ORANGE= HT+ TUNEZ,

BLUE = &8 ¥ MEATEE.
YELLOWT 4.C. FWiTew
Wl T E LEADE

BROWN = s0T LSED

c7{ @

CHASSIS BENT QurwWaARDE
TO SHOW QCTr4L SO0Cker
COMMECTIONS = VWEWED
FROM INSIDE

==

L~ TAG

]| comeLeTELY
Dwieen ©

FEONT Tal On o
m\ TOP COVER
PLATE FITTED
WITH FOUR
RK.SCREWS

I R T Be i - by et

REAR WAFER
A B C

NP2

@

& awa,

Bs- 848

BEMT TO S48E
SNOWN AND
SoLpEgED 14"
ABOVE CHASSIS

r_l..._-

VVMTATINS

L=

-.I1I
s S R S e e
N o B O N

r.-..lluu.l. = v

SEMOVE BINT EROM FINING
MOLES AFFORE FixmE INPUT
PANEL ., g7 SMNDOER TAG
SINGLE POIWNT BaQTH

LinE CONNECTION TO CHASEIS.

USE SINGLE SCREENED CABLE FOR ALL

INPUT CONNECTIONS AND COMNECT

SCREEN BRAIDING TO PLUG QUTER

KEEP ALL INPUT LEADS CLEAR OF MAING TRANSFORMERS, ETC,



PogiTion OF §f FOR EQUALISATION: 29
A- BADIO D- MICROPHONE ¥ A + jnn &
B_TAPE/PU [ E- LONG PLAY Kis e S TRES o u1_||_ cry KE4
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