4 HIGH-FIDELITY AND STEREQ REPROD UCTION

coupling, Tn any case, negative feedback is cssential, unless the output stage is to
consist of a pair of push-pull triodes, 2 technique almost unthinkahle today.

D.C, {:m;pl.{ng Reference to Fig, 55 will show the essential elements of the two-
vilve amplifier, which is in fact based on the Mullird “T'win "Three-Thres' which
. , haz no coupling components

HI+HSY between the anude of the
-| E‘fﬂ'ﬁj first stage and the glr'uﬂ nf

the output wvalve: in the
ahsence of any a.c, coupling
there cannot be any coupling

. W2 : p
\luua-d distortion,
| SR T At first sight it may
] + appear that the .t voltags
-+ sesociated  with  the Ffrest
gy stzge appears on the grid of

=L
T I T I the output valve, and whilst
. thiz is true, it will be seen
that the grid is nevertheless
negative in pes to its
cathode. It will be desirable to run over the civcuit and follow the g-enﬁ m]la;-:
distributiog,

Vy is run under what is commonly known as starvation eomnditions ; due to the high
value of the decoupling resistor B, and the anode reststor Ry, the anode voltage is only
24 V and the anode current of the arder of 190 #A. The Mullard EF 86 under these
conditions will produce a very high gain, o point which is referred to later, Incidentally,
this particular valve ie of special low noise construction and also has @ sercened heater
to reduce hum to very small proportions.

Turning now to the output valve Vy, the resistance of the cathode reaistor B, =
560 L2 which is much higher than would normally be used for this vilve, and develops
4 potential drop actess it of 32 volts, Consequently the cathode s 12 volts ahove
chasais, but the grid, which is directly tied to the anode of Vi ds only 24 volts above
chagsis. It follows, therefore, that the cathode is eight volts more positive than the
grid, or expressed more conveniently the other way tound, the grid is eight vols
negative in reapect to the cathode, so it functions normally even though its grid i
in direct metallic connection with the anode of the pt‘u\?iuusrl valve,

Further reference to Fig. 55 will show that the cathode of Vy is connected to the
sereen of V) (the normal decoupling vesistor is omitted to emphasise the principles
invelved) an arrangement which provides V, with a stabilised screen voltage of about
32 volts. The voltages which appear at various relevant points of the cireuit pre
shown; they were taken when the areplifier was not actually operating and measured

Fig- g5—A circuit diagram illustrating the principle of d.o,
coupling, which obviates any form of soupling distartion,
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by means of a voltmeter, having 2 resistance of 20 M£2 on the 1,000 volt range and
2 M} on the 100-volt range,

In the circult under review, a resistor is usually sdded between the anode of V,
and the grid of ¥y, purely for stability reasons, but has been omitted in the diagram
because it is not relevant to the basie principle of d.c. eoupling. In the circuit from
which thiz detzil was taken, the actual value of the resistor used in this pesition was
22,000 {2, 'The original cireuit also uses negative feedback from one side of the output
transformer secondary to the cathode of Vy, a resistor being placed between the cathode
and chassis for the negative feedback voltage thus derived to develop across, the
value being 150 22 when the usual 3 £2 speaker is used. It is omitted from the disgram
because it might appear to be some sort of biss resistor, hut since the anode corrent is
anly rgo pA and the valie of the resistor only 150 £ the actual biss voltage developed
is little more than one-hundredth of a volt {-o125 V). This amplifier will produce an
output of 3 W for an input of 100 mV, although the negative feedback is considerable,
about 20 dB, Totn] harmonic distortion does nob exceed 1%, and the frequency
response 15 essentially flat from 35 ofs to 30,000 o3, Tt is 4 typical example of really
solid circuit design, offering as it does remarkable senaitivity for two valves coupled
with low distortion, and remarkable frequency characteristics. The hum level inci-
dentally is very low, being 67 dB below 3 W, although the smoothing to Vy consists only

of a 50 uF capacitor. Smoothing to V,, however, is aided
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by the decoupling components I O,

STEREO REPRODUCTION

In an atternpt to introduce more realism into the
reproduction of sound, many efforts have been made S
ta imitate the funetion of the two Toman ears, As is well "'-_ ."._
known, the human ears give a sense of position to D e
sounds which they hear, i.e. giving preference to sound /’
emanating from a source to the left or right of the
hearer. Acmrdin_gl._-r' two=chanmel [n1' stEren, or hbi=au r.u]} HIT‘JMPH';!HE:I-
recording was tried in an attempt to record sounds  Fig, g —A disgram showing the
directionally as the enrs would hear them, Two micro- arrangimuent of meorophenes
; e o edmulate tha bimiral propor-
phones were used, placed each side of a dividing baflle . o4 bismen baaring:
in imitation of the positioning of the human ears, each
microphone with its associated recording amplifier, the resulting recording to be
played back through separate left- and nght-hand channels with the loudspeakers
positioned in the same sense s the recording microphones (see Fige. 56 and 57).
This undoubtedly gives a positioning or spatial cffcct, cepecially to subjects
contmning movement, A& passing train, table tennizs, marching fest—all these have been
exploited—and even in orchestral recordingrs the sound of the strings from one side and
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