
New 
IMPROVED HIGH-FREQUENCY RESPONSE 

I N the past many phase-spUtters have been investi. 
gated and the reader would be quite justified in ask
ing why a further circuit has been developed. The 
answer is quite simple in that the performance of 
high.fidelity amplifiers may be no longer limited 
by the oUlput-transfonnu but by the response of 
the phas<:-inverter. With the best transformers 
available this is very uuc, and the improv�cnt in 
amplifier performance that is obtained by using 
better circuits is quite startling. 

In order that the reasons for discarding the pre
sent circuits may be seen, it is essential that all 
the requirements of, the phase-inverter be firSt 
evaluated. 

The first requirement of all phase_inverters is that 
they sbould deliver an output that is balanced to 
within a few per cent and does not alter as the valves 
age in use. Most of the phase-inverter circuits in 
use have this property, but the paraphase-invener 
(Fig. 1) does not, as there is no negative feedback 
to stabilize the gain of the stage. 

The second requirement is that the output-impe
dances from both halves of the phase-spliner should 
be appronmatc:1y equal. The reason [or this is noth
ing like so obvious at firSt sight. In fact there are 
two reasons for this requirement. The first is that 
severe grid-blocking can occur if the amplifier is 
accidentally over-driven (ref. 1). This can be: over
come try using high-value grid stoppers but this gives 
.ID. additional high-frequency time-constant due to 
the input capacitance of the foUowing stage. As will 
be mentioned later, this gives a verY undesirable 
tendency to hJ. oscillation when high values of nega
tive-feedback are applied. The second disadvantage: 
is that the drive to the· two output valve:s may un
balance severely at high fre:quencies due to the 
diffuent timc-constants produced. This will have 
the effect of severdy limiting the hJ. power available 
lad will a1lo increase the hJ. distortion. The rwo 
circuits that suffer from this drawback are the float
iD&: paraphaae (Fig. 2) and the concertina (Fig. 3). In 
both circuiu the valve loads that drive the output 
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Fir· ,. 80sic circuit of porophon phon-spliuer. 
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stage are balanced, but unfortunately me output im
pedances are not balanced. This is due to the voltage 
negative-feedback inherent in the circuits. This nep
tive-feedback overcomes the problem of valve ageing 
mentioned before, but brings the disadvantages that 
have been just mentioned. In addition, these cir
cuits are not readily d.c. coupled to the previous 
stage. This is a severe disadvantage where large 
amounts of feedback are contemplated, as the addi
tional low�frequency time-constant of a further 
coupling capacitor can easily cause instability at low 
frequencies. 

Up (0 the present it seems to have been geneca11y 
asswned that these were the only circuits to be 
avoided, if at all possible. Unfortunately this has 
proved not to be the case and the cause of the 
distressing tendency of high�feedback amplifiers to 
go unstable can often be laid at the door of the 
phase-spJiner. The reason is quite simply one of 
poor h.f. response. A poor h.f. response in the phase
spliner will cause a falling loop gain, but what is 
more important it will also give a phase: shift that 
tends towards 90 degrees retard. Now, if there is a 
total of 180 degre:es retard at some high frequency, the 
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