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FOR HIGH QUALITY REPRODUCTION OF THE HOME, LIGHT
and THIRD PROGRAMMES WE RECOMMEND OUR NEW ......

Felt: T USHE G U NI T Ve TE G s

IT IS AVAILABLE AT £14.5.0. ASSEUBLED AND TESTED
or HOME CONSTRUCTORS CAN BUILD If,#CR £10.10.0.

Send 5.A.E. for full details or the Complete
Assenbly lManual is available for I/6d.

OUR MULLARD "3-3" HAS SUFFICIENT POVER SUBPLY

AVAILABLE TC DRIVE THE TUNING UNIT. ~



THE "3_-3 QUALITY AMPLIFIER"

This eircuit has been developed from the very popular 3 Valve
% Watt Amplifier designed in the Mullard -ILaboratories. Its purpose is
to provide Home Constructors with a simple Amplifier to construct but at
the same time enjoying very high quality reproduction. In presenting it
we have strictly adhered to the design created by the Mullard Technicians
but we have in addition incorporated arrangements for switching Gram
and Radic Inputs and we have also provided additional Power Supply to
enable a Radio Tuning Unit to draw its H.T. and L.T. supply from the
Amplifier Power Unit. The "3-3" circuit gives an output of 3 Watta at
a total harmonic distortion of 1%. Full performance figures are given in
the summary below. The engraved Front Panel is very attractively
finished and is arrarged for surface mounting on a Cabinet.

CIRCUIT "ESCRIPTION ...

. The Amplifier is operated from A.C. Mains supply of 200 to 250
Volts and uses three Mullard Valves, an EF86 as the voltage amplifier,
an EL84 in the output stage and an EZ80 (or BEZ8l) as the Rectifier.
The eircuit includes five controls, Volume {VR1l), Treble (VR2), Bass
Y“R14), Selector Switch (Radio and Gram) and a separste Mains On/0ff Switch.

The comparatiwvely high sensitivity of the amplifier permits the use
of w.l types of cyrstal pick-ups. The 3.75 ohm and the 15 ohm output
terminations are suitable for ell kinds of loudspeaker, and, although the
circuit is designed to make the most effective use of the single output
valve, the best possible results will only be achieved if a suitably
housed, high quality speaker is used.

The EF86 is used under 'starvation' conditions;. the valve currents
and voltages are very much smaller than they would be under normal working
conditions because of the high resistance (R4 = 1.0 Meg ohm) in the
anode circuit. Direet coupling from the anode of the EF86 to the control
grid of the EL84 is also used. These two factors together produce a very
high stage gain, and, although feedback of approximately 20 dB is used
around the whole circuit, an output of only 100 mV on Radio and 100/150 mV
on Gram is reguired to give an output of 3 Wattis.

The working points of the valves are stabilised by the D.C.
negative feedback provided when the screen grid feed of the EF86 is
taken from the cathode cireuit of the output stage.

PERFOHMANCE ...

With the Trable and Bass controls in their minimum effective positions,
the frequency response is essentially flat from 35 c/s to 30 ke/s
(Pig.5) With maximum application of the respective controls, a treble
cut of 20 4B is available at 10 ke¢/s, and a bass boost of 15 dB is avail-
able at 70 e¢/s. The bass boost is obtained by reducing the main feedback
at low frequencies by means of VR14 and Cé6.

The relationship between the #otal harmonic distortion end the output
power is shown in Fig. 6. It will be seen that, for a $ypiecal
emplifier, for outputs above about 3.5 W, the distardtdon increases rapidly
this indicates the poimt beyond which overloading of the amplifier occurs.

CONSTRUCTIONRAL ...

All components should be placed as nearly as possible in the precise
positions shown on the diagrams and all wiring must be kept as short
and direct as possible consistent with the general layout shown in the:
drawings.

SUMMARY OF PERFORMANCE ...
Output Power (at 400 ¢/s) ... 3 W at 1.0% total harmonic distortion.
Power Response ... Flat from 100 ¢/s to 10 ke¢/s.

Fregquency Reapbﬁée +++ Flat within 3+ 1 dB (relativ& to the response
- level at 1 kc/8) from 35 c¢/s to 30 ke/s.




Tone Control ... Maximum Treble Cut: Approx. 2C dB at 10 ke/s.
¥eximum Bass Boost: Approx. 15 dB at 70 o/s.

Hum and Noise Levels ... At least 70 dB below 3 Watts.

Sensitivity ... Radio - 100 m/v for 3 Watis.
Gram - 100/150 m/v for 3 Watts.

Selector Switch ... Provides position for Radio Tuning Unit and Gram
positions for L.P. and Standard Records.

Radio Tuning Unit ... Additional power is aveilable for this purpose,
250V at 30 m/a and 6.3 Volts 1} amps. '

Dimensions ... Overall size of assembled Amplifier is 10" x 6" x 6"
high. The Front Panel is 11" x 3*, '

- Fuse ... # inch Tubular 2 Amp. Incorporated in Voltage Adjustment Plug
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"PARTS

L ; ST end COMPONENT.

HESISTGRE ‘o

.Ii-IR]- o 8
VB2 ... * ileg Linear i

Branlk-Elue

‘R4 1 Weg High Stability 10

-

%

. Brown-Black-Green
R5 B2 ohm 4W. Grey-Red-Black
(for 15 okm Speakers) or
150 ohm’ V. Brn—Grn-Ern‘
(for -3 ‘ohm Speakers)

R6 390Z - #W. Orge-White-Yell,
‘R7 1K - 4¥. Brown-Black-Red.
R8 500/560 ohm, 3 Watt,

as marked. :
R9 6.8BK 4w, Blue-GreyéRed
R10 150 chm $W. Brn-Grm-Brn
-R11 22K 4W. Red-Red-Orange
‘R12 3.9K $4W. Orenge-White-Red
-R13% 500/560 ohm 3 Watt,

R15 1K &%,
R16-1 eg #¥. Bro-Black-Green--

Ay Ar

ag marked.
WR14 50K Log Poteniometer
Brn=RBlack-Red

: Rotary OI/OFF Switech Bulgin
2. Fole 3 Way 3witch. p

10 Way Group Board

Cut 2nd Drilled Chassis
-and Screen.

-1 Engraved Y¥ront Penel
‘5 Control Knobs.

s Meg Log Pctentiometer

ot

Wl =3 H r R

d CONDENSERS ...

3 Cl- 0.02 afd. 150/350 Volts.
3 C2+« 390pF 8/Mica or Ceramic
4 €% 0.25 mfd. 350 Volts
C4, 390pF. S/Hica or Ceramioc
0/ 05) 50 -50 mfd. 350 Volts
\€8) (or 40-40mfd) Electrol'c
Cb+ 0.1 mfd., 150/350 Volts,
C7 * 25 mfd 50V Electrolytic
4 C9-.25 mfd 50V Electrolytic
4 C1l0- 30/%%pF,. S/iliica or Tube

3-T1 OQutput Transformer -

4 {Parmeko P2641)

4 €2 @aing Transformer
Parmeko 5085~1D Fused
Bulgin 3 pin plug and skt
Loudspeaker 2 Way Socket
Coaxial Socket, Flush,.
Coaxial Plugs.
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Tilliput 6.3V Lafp
BOA Valveholders

Parolin Condenser
Mounting Base.
Octal Valwveholder.
Pkt. 0of Screws, Nuts,
yde of mmn. Sleeving. -
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WALVES 44 Hew Kullard Valves are svailable as follows ...

“Type EFS6 ... 15/94

‘Type EI84 ... 11/1d.

PRICES

Tilliput KHidget Lampholder

=
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WO hOYw WO &

£1-7=0

£1=-13~0

BY9A Valveholder with 5k1rt.

etc.

yds of Single PVC Connecting
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2
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“Type BZ81 ... B/2d.
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Ea) We supply the GDMPLETE KIT OF PARTS as scheduled above
Iil 7 ks : fDI‘ EE LR R E R EB. '8.- 'U-
! {b} He aupply the '3-3' Amplifier ASSENBLED AND TESTED
I - FOP wecvevcacaarsracsnsens Bll, 10. 0.

(Carriage and Insurance in both cesses is 6/6d4. extra)

Valves supplied with the above are fully guaranteed for 90 days.
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BOA VALVEHOLDER - B9A VALVENOLDER

B9A VALVEHOLDER

PILOT LAMAPE S
LILIPUT HOLDER
- CLIPPED INTO
SMALL BRACKET

{

FEEDBACK ™ SHOULD A HIGH PITCHED OSC/LLATION
BE APPARENT WHEN FIRST SW/TCHING ON, SWITCH
OFF IMMEDIATELY AND REVERSE THE QUTPUT
TRANS FORMER FPRIMARY LEADS (LR =O.R). THIS
WILL CORRECT THE PHASE OF THE NEGATIVE
FEEDBACK AND PERMIT THE AMPLIFIER TO

OPERATE NORMALLY.

i
A 2aMP V2 incH
TUBULAR FUSE 18
INCORPORATED IN
THE VOLTAGE
ADJUSTMENT PLUG,
TO REPLACE REMOVE
THE PLUG FROM THE
MAINS _TRANSEQRMER
ENTIRELY. THEN
PULL OFF RED
PLASTIC COVER.

T1 oUTPUT
= TRANSFORMER

N s

~

PAXOLIN ISOLATING
BASE FITTED ABQVE
CHAISIS,

FOUR QUTSIDE TAGS
PUSHED THROUGH SLOTS
AND LIGHTLY TWISTED

ﬂnﬂﬁnﬁ% ; . TO FIX CONDENSER.
TAGS MUST NOT
OPPOSITE TO 2

”

KEYway TOUCH n_...____L mu._...m.,,_..

peboe il ] REsCe

SPEAKER SOCKETS

SPEAKER CONNECTIONS: SHOWN FOR 1500
FOR 3f1 SPEAKERS REFER TO STAGE 2 FIG.




STAGE TWO

TO EARTH BUSBAR

To RADIO SCCKET

e _
SPEAKER SRT

m R I'...ﬂ TR "
SOCKET ’ Fig. *

SWITCH WAFER VIEWED

FROM REAR :
WIRING OF SFLEC.TOR SWITCH  QUTPUT. TRANSFORMER
BEFORE_ASSEMBLY. TO CONNEE 3 OHM
CHASSIS LOUD' PEAKERS

| To PIN € Vi
+7 8 95 _-SLEBVE THIS
NOT USED “* WIRE - 1% "LoNG
i E:-ﬁ-; 2 % ]
é" Hem - L~ MEGIT
|8 © HIGH 8TAS,
(=] .n
o
3T ‘IS
o #* 150N~ 301 SPKR.
0-25 MFD. C3 820 - /501 SPKR.

1 42 13 4 15 16.17 8 (8 20

WIRING OF COMPONENT GROUP BOARD
BEFORE ASSEMBLY TO CHASSIS

Fig.3




STAGE THREE — FINAL ASSEMBLY

AND WIRING OF THE CHASSIS

| 1 | i | i
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COMPONENT .

- R4 ALREADY
O GROUP BOARD— | wmrEd 1O
PREVIOUS WIRING | =~ 6ROUP BGARD —
NOT SHOWN
iwlre 13 12 5wl 18 15 20

Vedrai el
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ToO RU. BOCKET
" ToOSY

ANZB VIEW OF
SELECTOR SWITCH =

PREVIOLUS WIRING
IS SHOWN

14/18 s.me.
COPPER Wi
TO BHAPRPE
SHOWN — f*
ﬁikumum

EARTH BUSHAA

TINNED

RE BENT

AS
ABQVE

Al RADIO sockET

(ror)

PICK UP SOCKET
- (UNDERNEATH
RADIO SOCKET)
SINGLE POINT CHASSIS
CONNECTION

/mmio_‘.m PAINT BEFORE
FIXING SOLDER TAG
ST TO CHASS/S.
THIS WILL ENSURE
GO0D ELECTRICAL
CONTACT AT EARTHING
POINT.

FIT SCREEN TO
CHASSBIS AFTER ASS-
EMBLY 15 COMPLETEDR

*

iIT I8 Nhnﬂlt_mﬁ.qﬁ m WLH A GOOD EXTERNAL EARTH
"CONNECTION 85 MADE TO THE EARTH FIN 'E' ON THE MAINS
PLUG. THIS WILL ENBURE MINIMUM HUM LEVEL.




R4
f-OMN
INPUT SELECTOR SWITCH

FosiTion CONNECTION
/ RADIO
z2 70 rpm.
S LONG PLAY
RADIO INPUT r Vi
Volume £F06
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FUSE IN
VOLTAGE
ADIUSTMENT,
PLUG

\i\ﬁ ¥R5 MUST BE CHOSEN TO
MATCH THE LOUDSPEAKER
IMPEDANCE —

8211 FOR 1541 LOADING AND
1500 FOR 341 LOADING.

SCHEMATIC CIRCUIT DIAGRAM
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