o New Mullard

TWO VALVE PRE- AMPLIFIER

Details are given of the circuit for a two-valve pre-amplifier which will
accommodate a variety of inputs. The performance of the circuit Is
discussed when magnetic and crystal pick-ups, tape recorder playback
heads, and microphone and radio mputs are used.

The pre-amplifier is intended for use with equipment
built to either the Mullard 5-valve, 10-watt amplifier
circuit or the Mullard 20-watt circuit. Facilities are
provided for magnetic and crystal pick-ups, tape
recorder playback heads and microphone and radio
inputs. An auxiliary socket for any input source
_convenient to the user is also provided in the circuit.

Equalisation for disc recordings conforms to the
latest. R.ILA.A. characteristics which have been
adopted by most of the major recording companies.
The tape playE’ack characteristic is intended for

replaying pre-recorded tapes at
per second. B o

Low-impedance tone controls which cover a wide

-range of frequency are used in the amplifier. These

should 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.

‘All the equalisation takes place in the first stage; and

is achieved by means of frequency-selective feedback
between the anode and grid of the first EF86. There is

e This.auticle is hased on_a report nvenared hy . Hardeastle of the.

P

Mullard Apphcarmns Research Labomrory

R20’ 4320V

R32

i VAAAA T30y e
Position of S| for equalisation: { 33k 30k
A= Auxiliary D= Microphone RJGZ g7 +lco Lv *R24 : +|ciz
8= Radio E=Long ploy 220( el == ta ase . b
|e=Tape F=78rpm, ki % Mn% —] BuF kKOS kA S “,‘.I.}s‘""
; " > S ;
RN
Cl |l390pF . b
e AAN O I
] I L
ceyinger]. RESkOMA L Ty
1 |
RS b
Cd ) 560pF o F c7 cil
560kQ oo [N . -
RIO ol
QIuF OlufF
"R22 < ci3 R28
82 < 68

Magn.
Plckwup I

Crystol |
Pick-up 18

R:Q
M0

Tssapr Kk

CI5|

2200pF == e
RV29 © Amplifier
250 So —fo)
RV3I
< tog) < 250
Kk
L (log)
-4

5
B8200pF

~®High stabllity Resistors
FIG. 1—CIRCUIT DIAGRAM OF PRE-AMPLIFIER




i

no feedback in Lhe second stage, and 1he ontput fram.

the second EF86 iy taken diveclly (o a passivie lonas
control network,

This arrangement was chosen so that the grid-circuit
impedance of the first stage should be low., A low
jmpedance at this grid lessens hum pick-up and
reduces  the effect of plugging-in  external low-
impedance eircuits, Furthermore, the arrangement
alse results in low gain in the first stage. Hence,
Miller ¢lfeel between the anode and grid of the first
LEF86, which van be troublesome when high values
of resistance are used in serics wilh the grid, is reducod,
Series resistors are used in the input channels so that
the sensitivity and impedance of any channel can be
adjusted accurately, ''he component values given in
Fig. 1 are intended for sources encountered most
frequently, hut the sensitivity and impedance® of each
channel can be altered by changing the value of
appropriale serics resistor. :

‘I'he sensitivity of the pre-amplificr van be allored for
all the input channels by varying the oulpul from the
second EF86, This is achieved by altering the ratio of
the resistors R21 and R22: (The sum of these two
resistars should be maintained at 100ki). The values
of" 18k4) and 82kL shown in Fig. | are appropriate
for use with the 10W amplifier, With the 20W ampli-

e abe Fullantoaut-is taleen. dirsathe fram -the anods

of the EF&4. .
‘I'he smoothing components R32 and C17 shown in
the h.t. line in Fig. | should be included in the main
amplifier rather than in this pre-amplifier, The h.t,
current drawn by the pre-amplifier is ImA at 300V,

PRRFORMANCE

The values for hum and noise in the pre-amplifier

which are quoted fur cach input channel have been
measured with the presamplifier conneeted w0 a 10W
power amplifier. The measurementlys were made al the
output socket of the power amplifier when the input
terminals of the pre-amplifier were open-circuited.
"I'he frequency response curves were also obtained with
this combination of pre-amplifier and power amplifier.
The sensitivity figures given below provide outputs
[rom the pre-amplifier of 40mY and 250mY when the
anode lad ol the second EF86 is adjusted for use
with the 10W and 20W power ampliliers’ respectively.

TICK-Ur* INPUT CHANNELS

It iz important that the sockets [or magnetic and
crystal pick-ups are not used at the same time, other-
wise the inputs from the two pick-ups will be mixed.
Bqualisation curves for the magnetic and the crystal
pick-up channels are drawn in Fig, 2.
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This input channel is most suitable for pick-ups of (he
variable-reluctance type, but moving-enil types which

. have higher outpmte ean be used iF a-larmee valug-of -—
series resistance R5 is included. The dilTerence in

sensitivity between the long-playing and 78 r.p.m.
positions 15 achieved by the different amounts of feed- -
back provided at the positions Eand F of the switch 51,

Crystal Pick-up

Inpul Impedance: (00K
Sensitivity at lke/s
(a) long playing: 50my
(6) 78 r.pm.: 150my

Hum and Noise
{w} long playing: 55dB below 10W
(h) T8 rpm.: 57dB below IQW

Low- and medium-output crystal pick-ups can be
used for this input channel. The input is loaded with
the 100KkL resistar R7 in order thal its characteristic
shall approximate 1o that of a magnetic cartridge, and
to allow the same Medback network to be wsed. This
produces the besl compromise with most types of
pick-up. However, il the pick-up 8 not suitable for
this form of loading, or if its output.is too high, then
it can be connected to the auxiliary input socket,
the function of which is discussed below,

"'Ihe ampedance of the input cheonels lncludes the grid
impedance of the KA modified by the feedbaek compunicnts
af wall as the Impedance of the Jnput networl,




TAPE PLAYRACK INPUT CHANNEL

Input Impedance: 80k (approx.)
Sensitivity at Ske/s: ImV
Humi and Noise: 52dB below 10%

The egualisation characteristic used in this chaunel is
shown in Fig. 3. For frequencics above 100¢/s, the
curve follows lhe C.C.LR, characteristic, bul below
this frequency, slightly less boost is used, Tha channel
is intended for replaying pre-recorded tapes using
high-impedance heads, and the characteristic adopted
results in good performance with these heads. If a
greater sensitivity is required, the value of the resistor
R3 ecan be decroased until the desired sensitivity is
ablaingd,
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HEROT HONL - INPE T CHANMNEL
Input Impedanee: IV
Sensitivily: fim¥

Hum and Noise:  44d4B below 10W
The frequency response charucteristic for this channel
is given in Lig. 4.
The microphone input channel is intended for use
with high-impedance systems such as crystal micro-
phones or magnetic microphones with bransformers,
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RADIO INPUT CITANNEL

Input Impedance  IML

Sensitivity: 250my
The frequency response characlestic of this channel
is given in Fig. 4. _
With the valuss of impedance and sensitivity ¢uoted
above, this channel should meet most requirements,
Oher, values can easily be obtained, however, by
altering the [cedback resistor RUL and the series

|-—

resistor R2, If the input impedance ol the channef is
tow high, it can be reduced by connecting a resistor
ol the appropriate value between the input end uf R2
and the chassis.

AUXILIARY INPUT CHANNEL

It can be seen frpm the cirvuil of Fig, | that the
auxiliary channel s identical with the radio input
channel, The inpul with the component values shown
in Fig. 1 can therefore be used for high-output crystal
pick-ups, for example, or for tape amplifiers built to
the Mullard circuits.” In addition, the channel can he
adapted very easily for many other applications. For
instance, if the value of series resistance R1 is reduced
to IMQ, the auxiliary input will be suitable lor crystal
pick-ups which have low oulpuls,
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FIG, 5—TOME COMNTROL CHARACTERISTICS

TONE CONTROLS

The treble and bass tone control eharacteristics ol the
pre-amplifier are shown in Fig. 5, These indicate that
an adequate mensure-of control is provided in the
unit for most applications.

Low-impedance controls have been adopted 'so that

any capucitunce resulling from the use of long co-axial
leads between the pre-amplifier and main amplifier
will have a minimwr efect on the eurput impedance
of the pre-amplifier,

HARMONIC DISTORTION
The tatal harmanic distortion of the pre-amplifier is
less than 04155 at normal output levels. AL oulpuls

of len limes this level, the total harmonic disterlion
is only 0249,

#0n HW, DBusey, W, A, Iensusox, C Hanboastee and
J, €. Larnad, *Circuoits for Tape Recorders’. Mullard Teclmical
Communientions, Vol. 2, Mo. 20, Movember 1956, pp. 259 to 316,

D, HW, Iisey and 0 G Earveaw. “lape Recorder Clrenit,
Mullard Technlen) Commmications, ¥ol. 3, Na, 24, May 1957,
P 10 and 111,




Conshriucsion details
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