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The System
that beats the system.

Arguments over which systemis
best (or worst) for which type of
distortion have been raging
for years. +

Y

But now, Sansuihave ¢ -,
perfected a system thaten:‘ls
disputes once and forall

Because their revolutionary

A T3 and sent to A2. Thus distortion
e is reduced atthe output of A2.
ki This s the working principle
=2 A} _ of NFB.
i A s In the Super Feedforward
il system, a reverse-phase

signalat the outputot Alis
also sent to error correction

new Super Feedforward System
is designed to eliminateall kinds of distortion.
Atall frequencies.

What Super FF does

Distortions such as harmmic
intermdulation, cross over, switching, TIM
and envelope have been virtually eliminated.

And even the, as vet, unknown and
unquantifiable types of distortion are guarded
against.(TIM was once considered one of these.)

How Super FF works

The diagram shows how a distortion,
generated in A2, is returned to the inputin
reverse phase, where itis added to Al. The
reverse phase signal is then amplitied by Al

amp A3, where itisamplified
and then sent on to the output
(rather than the input) of A2.
In this way the feedforward circuitremoves
whatlittle distortion NFB fails to eliminate.

The Super FF Unit

For some time Sansui have been considered
the pacesetters in advanced audio technology.

The development of the Super Feedforward
system confirms this.

But the new AU-DY Super FFamp is not only
aremarkable improvement that makes your
music sound better —itis also remarkable value
for money.

Write for details and we’ll tell you about our
matching tuners as well.

Y| The end of distortion disputes

Sansui Information Centre PO. Box 26C Esher Surrey KT109QZ.
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INTRODUCTION

he task of writing this Buyer’'s Guide

to amplifiers proved to be far more
demanding of time and stamina than I ever
imagined. For nearly three months I lived,
ate, and drank amplifiers and even, on
occasion, fell asleep amongst them. Each
model was tested in the laboratory, opened
up and examined, and then dropped into my
hi-fi system for a listening audition; the time
allocated to the latter sometimes depending
on how pleasant, or not, I found the
experience!

In producing the Guide I've tried to avoid
the temptation to compile a short-list of these
few nice-sounding models which gain
regularravereviews. In practice people buy
amplifiers for any number of different
reasons. They may want a model whose
styling is attractive; they may do a lot of
tape-recording and so seek comprehensive
dubbing facilities; they may give a lot of
partiesand need a high-power model which
can drive several pairs of loudspeakers; or
they might just want an amplifier offering
excellent sound quality — all other consid-
erations being irrelevant.

The familiar Star Rating system has been
borrowed from my Hi Fi for Pleasure
reviewsbutitis important thatreadersdonot
rely solely on these and ignore the detailed
comment. Otherwise there would be a
temptation to turn to the 5-Star models and
ignore the rest. It must be remembered that
the stars only rate an amplifier’s ‘merit’ in
terms of overall performance, both mea-
sured and subjective; while the ‘value’rating
considers what a particular product offersin
relation to its competitors. The fine print will
be of more help in outlining the facilities
offered; the standard of construction and
with it a guide to the probable reliability;and
some consideration of possible compati-
bility problems in the choice of ancillary
equipment.

Some readers will be aware that over the
last 15 years or sol have designed quite afew
hi-fi products and, indeed, I still do a fair
amount of design work through my consul-
tancy company. However, I do have a policy
of keeping myselfthe proverbial barge-pole
away from products with which I've had
some involvement, which means that a few
models have not appeared in these pages.
Contrary to belief, this sort of consultancy
work enables me to give a far better service
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toreaders, as I'm able to keep well abreast of
new techniques; gain first hand experience
of why some design approaches succeed
and others fail; not least of all, maintain a
test-laboratory equipped with some £50,000
worth of modern instruments capable of
putting the manufacturer’s claim to the test.

Finally my thanks go to Dennis and my
Hewlett-Packard computer, who between
them did most of the laboratory testing;
Barbara, who typed the best part of 80,000
words; and Angela, my wife, who went
without any social life for the months spent
listening until the early hours. If you find the
Guide useful and helpful, it willall have been
worthwhile.



USING THIS BUYER'S GUIDE

he review of each amplifier contains a lot

of useful information broken down into a
number of sections. The introductory para-
graphs are mainly descriptive, with an
impression given of the product's styling and
standard of finish, plus a list of the main
facilities and special features offered by the
manufacturer. My initial intentions of pro-
ducing a master index listing all the facilities
and features were abandoned when it was
realised just how complex and unreadable
thiswouldhaveto betocoverall the models.

The second section covers ‘Construction
& Technology. We open up the amplifier
and study the constructional standards, the
quality of the components used, and such
oft-forgotten aspects as the safety of the
mains supply wiring and connections. Such
an Inspection 1is, unfortunately, the only
guide we can give to potential unreliability,
for the majority of amplifiers sold are only on
sale for 12 to 15 months, and by the time we
have incontrovertible evidence of unre-
liability, the modelis beingphased out. What
we can do, though, is to point out which
modelsare badly constructed and therefore
more liable to develop faults.

Under 'Technology’ we look for any novel
or interesting circuit techniques used in the
design of the amplifier. Of necessity these
descriptions must be short and so much
simplified, but ifthe technique is considered
interesting enough it will have been written-
up in detail as part of the ‘Short Circuit' series
of articles in Hi-Fi for Pleasure.

We next look at the measured results of
bench testing in the laboratory. These
results are, for the large part, presented as a
series of bar graphs giving at a glance'
comparative performance as well as actual
values derived by using the printed scales.
These bars are supplemented by three
graphs and some additional written data,
and are best understood by making a
thorough reading of the ‘Measurements’
introductory article. As a general guide to
format all the bars are arranged so that
higher is better.

The laboratory results are summarised
and discussed in the written text with again
emphasis on those figures which are
particularly good or, more likely, particular-
ly poor. Again, as a generalisation, if the
result for a particular test is not discussed it
means that 1t was adequate and not worthy of

further comment. The written summary
should enable youto get an overall impress-
ion of the model's performance.

The results of the listening audition are
next described and obviously this section is
the most highly subjective aswellas the most
potentially controversial. All we can say is
thatitisa well known fact that reviewersand
magazine editors have tin ears (those that is
who are not completely deaf) — except, of
course, after they have given a product a
rave review when the proud manufacturer
then praises their perception, knowledge,
and even-handed fairness!

The comments on sound quality are
unfortunately all too short and may seem
rather imprecise due to the use of 'vague'
adjectives. However, the introductory sec-
tionon Listening Testsdcesexplainjustwhat
it 1s we listen for and how we attempt to
describe the strengths and weaknesses of a
particular design.

The final Verdict can be read in conjunc-
tion with our Star Ratings. It is intended as a
final summing-up and not as a quick two-line
'‘Good, Bad or Ugly' definitionfor those of you
who are too lazy to read the preceding page!
The Merit rating is a measure of overall
excellence and is intended to be absolute
based upcn all the tests. This does mean that
the more expensive products are more
likely to be highly rated here than budget
priced models, so we have a second Value
rating which looks at what is offered for the
price. Thus it is possible for an extremely
expensive well-designed model to get 5
Stars for Merit yet one for Value and a
low-cost model to get 5 ior Value and none
for Merit. So, often the bestbuy isthe product
with three stars on both ratings. Sometimes,
of course an expensive model can geta high
Value rating — for how do you value a
product that stands head and shoulders
above the rest?

So 1t 1s 1important that you use the Star
Ratings in conjuction with the Verdict.

Finally we have avvarded a special
distinction to a handful of products where we
felt that they represented a particularly fine
example of their type. These are not ‘Best
Buys' in the traditional sense but are
commendations for where we feel the
manufacturer has achieved a particularly
good balance of design, appearance, facili-
ties, performance, and price.



A POTTED HISTORY OF THE HI-Fl

We probably owe the present day hi-fi
amplifier to the development of talking
movies in the 1920's. Although this is difficult
to iImagine after a trip to the cinema these
days, thefactisthat before the Second World
War the movie industry made all the running
inthe field of sound recording and reproduc-
tion. Much original research work was done
(some of which resurfacesfromtime-to-time
when 1t is 'discovered’ by a Japanese
manufacturer) and the amplifiers and par-
ticularly the loudspeakers were surprisingly
advanced. Some 18 yearsago (inmy youth) I
acquired a pre-war cinema horn loudspeak-
er and 15W valve amplifier (Western
Electric) and I can testify that the system
could comfortably fill a large hall with sound
of a quite acceptable quality (at least for
1965). To my eternal regret [ sold this system
at a small profit mainly because the
loudspeaker took up some 90% of my
landlady's living-room! After the war a
certain amount of stagnation occured,
broken only by the arrival of the tape
recorder and the development of higher
performance valves as a spin-off of the radio
equipment used by the military.

By 1950 some valve amplifiers of good
performance were being built using valves
such as the KT33C tetrode to achieve 15W
output with less than 0-5% distortion. Mile-
stones occured with the design of the
Williamson amplifier, recognised as one of
the first true hi-fi amplifiers, while the Leak
Point One was the first British commercial
amplifier to achieve the then magical figure
of 0-1% distortion.

The transistor made an undistinguished
appearance in hi-fi amplifiers in the early
Sixties. Initial designs used transformer
coupling between stages and to the louds-
peaker, and were noted for their unreliabil-
ity owing to thermal runaway (instability
leading to destruction) and their inability to
cope with short-circuits on the speaker lines.
The classic transformerless transistor clrcuit
was concelved by an engineer named Lin
and, although the original used germanium
transistors, virtually all modern transistor
amplifiers follow the same philosophy. Some
early transistor amplifiers sold well on an
image of 'the white hot heat of technology’
but 1n reality they were poor replacements
for their valve predecessors. For example,
the Leak Stereo 30 was noisy, had high
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crossover and Intermodulation distortion
and sounded rather awful. Yet the preced-
ing Leak Varislope pre-amplifier and TL50
power-amplifier (all valve) were classics of
their kind.

The availability of reliable low-cost silicon
transistorsmade possible the designof more
successful amplifier designs such as the
Quad 33/303 and the Cambridge Audio P40,
although as late as 1970 there were many
valve amplifiers selling well including the
Quad II and Radford STA100. With the
transistor came the mass-production ampli-
fler at an affordable price; the recipe for
eventual Japanese domination of the market.
Back in 1970 there were only some 25
Japanese amplifiers on sale in the UK, these
being made by Akal, Nikko, Pioneer, Rotel,
Sansui, Sony, Teletonand Trio. By 1975 there
were over 100 on sale (excluding receivers)
and the rest is history.

Since the early Seventies the transistor
amplifier has developed only in what might
be termed detail improvements, the basic
circuit topology remaining much the same.
The commercial availability of power MOS-
FETS was presented as a new departure in
amplifier design, but in practice they have

proven to be alternatives rather than
replacements for the bipolar power-
transistor.

In many ways the development of hi-fi
amplifiers has gone through a full clrcle. In
the 1950s and early 1960s, hi-fi buffs were a
minority group who took their interest
seriously and who usually had a degree of
technical knowledge of the subject. Home-
brewed modifications to commercial equipe-
ment and self-built equipment were com-



mon in the quest for improved fidelity. But
the late 1960s and 1970s saw an explosion in
home audio systems stimulated by the
excitingly fresh pop music of the decade and
fuelled by the availability of budget priced
Japanese equipment and the new-found
spending-power of youth. In the 1960s every
household had a transistor radio and a valve
‘8W or bust' record-player, but in the 1970s
every home needed a ‘HiFi. The Japanese
kept the market on the boil using the proven
gambit of planned obsolescence; each and
every year a new product range offering a
new technology to overcome the (previously
unmentioned) limitations of last year's pro-
ducts.

AMPLIFIER

Now the hi-fi market is well past its peak
and quite a few manufacturers have gone to
the wall. It has also split, with Japanese still
needing the diminished mass-market but
having to fend-off competition from Taiwan
and Korea. The old specification war is back
with each company trying to offer more
facilities and specifications for the same

price. (We've got 30W, power-meters,
Dolby, LEDs, Metal tape, etc, etc.)

The enthusiast or audiophile market is still
there but has now become more visible with
the decline of the mass-market which has
now turned to video. This specialised
market has given respite and some success
to those British manufacturers who have
survived, together with a number of fledg-
ling companies. However, the respite may
be short for already the signs are that the
Japanese are intent upon getting a share of
thisaction as well.

Ata higher level there is the 'exotica’ with
systems such as the Levinson costing
upwards of £30,000. In real terms these
systems are pretty irrelevant for, although
some do achieve high standards of sound
quality, they are mostly purchased by
doctors, lawyersetc. looking for tax reliefon
their embarrassingly large incomes.

Indeed one of the more endearing
qualities of the modern amplifier is that,
provided a competent job 1s done by the
designer, the audible differencesbetweena
£300 and a £2000 model can be quite small;
certainly not so gross as to bring despair to
the enthusiast who has more love of music
than he has money.

A famous flashback — Quad’s 33and 303 pre and pbwer amplifier



WHAT DOES AN AMPLIFIER DO?

To most non-technical people their hi-fi
system 1s a mass of wires, circuits and
mystery which seems beyond their under-
standing. But if we take the amgplifier as an
example the circuitry and switches which
you really need (as distinct from want) are
very few. Fig. 1 shows the most basic form of
amplifier which has but one control on the
front panel — the volume control — and
three rear panel connections for signal input
from the turntable, outputs to the speakers
and a cable to the mains supply. Inside the
box there are three circuit blocks: the
preamp, the power amplifier and the power
supply.

In the majority of amplifiers, those termed
‘Integrated’ amplifiers, all these sections are
contained in the same box. Amplifiers can,
however, be separates and in this case the
pre and power amplifers are in separate
boxes each usually having its own power
supply. Some of the more exotic designs
even separate the power supplies into their
own boxes.

Because In the case of separate pre and
power amplifers there are less physical
constraints on the layout and location of the
variouscircuitsand interconnections thishas
tended to be the preferred arrangement for
the higher quality products. But the act of
integrating both saves the expense of a
second case and chassis, separate power
supplies and many of the interconnections,
so this 1s obviously the preferred arrange-
ment where cost is the main consideration.

PREAMPLIFIER

The preamplifier block has two main
functions to perform. First it mustamplify the
signal voltage from the few millivolts pro-
duced by a pickup cartridge up to the
hundreds of millivolts needed to drive the
power amplifier. The second function (but
only when using disc sources) is to provide
the frequency response correction com-
monly known as equalisation. This is be-
cause records are cut with frequency
response to RIAA standards (eg. bass cut
and treble boost), so upon replay an equal
but opposite correction must be applied.

Having fulfilled these two primary aims
the preamplifier can be embellished by a
number of additional controls and facilities,
all of which, except for the volume control,
can be considered to be optional.

VOLUME CONTROL

At first glance the volume control is a simple
device which does no more than increase or
decrease the signallevel. In fact it must have
some important characteristics. First its law
or rate of attenuation must be such that you
geta smooth increase in level throughout its
travel and not a sudden jump in the first
quarter of rotation and little change there-
after.

Secondly the two volume controls (there
are two although they operate on a common
spindle) should track each other accurately
SO as to preserve a constant channel
balance. Most controls are reasonably

FIG. 1. Themostbasicaudioamplifier.
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accurate at the maximum settings but get
progressively worse at lower levels. Unfor-
tunately few of us listen at full volume!

Thenthere is the matter of range. A typical
volume control has some 60dB of range (eg
1000:1) and it is desirable that our normal
range oflisteninglevelsare setin the top half
of the control's rotation where the channel
trackingisatits best. However theamplitude
of the signal before the control really
determines its setting for, if at half travel the
power amplifier is driven into clipping, the
top half of the control is redundant for the
amplifier won't get any louder.

Mind you, I do recall that when [ played in
rock-bands I did know a guitarist who
played continuously at maximum volume.
Whenever the rest of us complained he
wouldpoint tothevolumecontroland protest
with some conviction that it was “only on
number three”!

It is useful to have a —20dB muting switch
so that therange of the volume control can be
shifted, but better still are the switched gain
settings of the Quad 44. The gain of the
preamplifier can then be switched to suit
differentsignal sourcessoavoidinghaving to
turn the volume control to either extreme.

It has been fashionable for volume (and
other) controls to rotate in steps to emulate
professional attenuators. However, these
expensive components are actually multi-
position switches connected to ladder
networks of close-tolerance resistors to give
precise dB steps. The low-cost domestic
equivalent Is an ordinary potentiometer
having a cog-wheel and ratchet. It may feel
nice but does have the disadvantage that at
low settings the volume does tend to jump in
large steps.

BALANCE CONTROL

Inaperfectworld there would be noneed for
a balance control and indeed many ampli-
fiers do now omit it. Traditionally it has been
useful for balancing up the differences in
sensitivities between two loudspeakers but
if that is necessary the speakers should be
replaced! More reasonably if your seat is not
equidistant between the speakers the
balance control can be used to decrease the
level of the louder channel to maintain a
central image.

Furthermore quiteafew cartridgeshavea

channel difference in level of 1 or 2dB and
this small, but audibly irritating difference
needs to be corrected.

INPUT SWITCHING

So far we have concentrated on the use of the
preamplifier for the replay of records but
other music sources include the radio and
pre-recorded tapes and cassettes. These
additional inputs are normally switched in
just before the volume control and the
sensitivity is such as to match the output from
the disc-amplifier. Thus if the preamplifier
has a disc sensitivity of 2mV and a disc stage
gain of 50 the signal level at the volume
control will nominally be 100mV. Then if the
radio and auxiliary inputs are made to have
sensitivity of 100mV there will be no need for
significant movements of the volume control
when one input source is changed for
another.

MODE SWITCHING

Againthisisaswitchwhich has disappeared
from many amplifiers. In its simplest form it
switches between stereo and mono — when
the two channels are commoned. Some
amplifiers have more complex switching to
give Mono R (both outputs carry the RHC
input signal), or Mono L, Stereo, and Stereo
Reverse. However most usersare unlikely to
find much use for such switching.

MICROPHONE INPUTS

Arareone thisalthoughitfigures in twoofour
review amplifers, the Teac and the Dual.
Usually it gives a mixed mono feed to both
channels and so can be used for those ‘Sing
along with Joe' sessions if you're so inclined.
More often it's of interest to those with
relativeswho want to borrow a PA system for
the church fete/social evenings/daughter's
birthday disco/etc. So if you buy such an
amplifier don't tell anyone!

SPEAKER SWITCHING

This is a very convenient feature but one
whichisalsoinsomedisrepute. Allswitches,
even those (rarely used) ones with gold-
plated contacts, do suffer from airborne
pollution and oxidiation which results in
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contamination of the contacts. The connec-
tion then becomes non-linear and, in the
case ofloudspeaker switches, this can cause
a ten or even, in severe cases, a hundred-
fold increase indistortion. As a result most of
the better amplifiersuse a direct connection
to a single pair of speaker terminals. A&R
with the A60, and Rotel with their 800 series
adopt an interesting compromise. Speaker
A is directly wired while Speaker B can be
switched.

The effect of two parallel speakers should
also be considered from the viewpoint of
amplifier loading. A typical 8ohm speaker
will represent an impedance of 5ohms over
some frequencies. Wire two In parallel and
you have 2Y2ohms — a problem if the
amplifier hasa limited output capability. So if
you are expecting to use two speakers on
occasion you should check our 4 and 2ohm
output figures with care.

FLASHING LIGHTS

For the main part the use of signal level
displays and power meters on amplifiers
cannot really be justified. The average
listener willknow when he's over-driving his
amplifier for the distortion resulting from
clipping will be quite audible. Nor can they
ever tell youmore than the level of the output
voltage for the power scaling isreferred to a
constant 8ohm resistance — something a
loudspeaker certainly is not.

Three forms of level display are in
common use. The good old VU meter on the
cheapermodels, an LED barindicatoronthe
majority and the fluorescent (or liquid
plasma according to some copywriters)

displays used on some higher priced
models.

Rather more useful are those indicators
whichconfirm control settings. Thus LEDs or
illuminated legends will confirm the choice
of input source and whether a tape source
has been switched in. Most useful of all on
some models is the indicator which shows
that the protection system has been acti-
vated. Without it the stubborn refusal of the
sound to emerge from the speakers can
result in much loss of time and temper while
leads and connections are fruitlessly
checked.

TAPE INPUTS & SWITCHING
For the purpose of making a tape copy of a
record (not that you would, of course) or a
radio programme, just one tape connection
on the amplifier is adequate. Most, though,
have two such connections so that copying
or, more correctly, dubbing can take place
between two tape decks. Fig. 2 shows the
most basic tape connection where the tape
output comes after the input selection and so
carries the same signal as the amplifier. To
replay the tape or for off-tape monitoring
(using a three-head machine) the tape-
monitor switch is used to select the tape
source. (Sometimes this tape monitor switch
is located after the main volume control so
the playback level must be set on the tape
deck.)

The provision of two tape connections
bringswithitthe ability to dub fromone deck
to the other. On low-cost amplifers this can

FIG. 2. Basictape connections and switching.
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WHAT DOES AN AMPLIFIER DO?

only be done from Tape 1 to Tape 2 but on
most amplifiers this dubbing is on both
directions, eg. 1 to 2 and 2 to 1. With some
designs this dubbing can take place without
Interrupting the main signal, so that you can
copy a tape while listening to a radio
broadcast.

The best amplifiers (from the tape enthu-
slast's viewpoint) are those with a separate
tape source switch. As shown in Fig. 3 this
enables any of the input sources to be fed to
the tape deck and another source to be fed to
the loudspeakers.

One thing to be wary of is the confusion
that exists between DIN levels and DIN
sockets. For the main part DIN signals are of
low-leveland from high-impedance sources
and so can (unless you have a DIN matched
system) lead to compatability problems. In
practice, though, the use of DIN sockets on
British and Japanese amplifiers is a matter of
convenience or choice rather than an
acceptance of DIN standards, so for the most
part the signal levels will be the same as
those at the equivalent phono-socket.

TONE CONTROLS _ _
It is a strongly-held belief that in the ideal
world there is no need for tone-controls

and so they should be discarded. Now if
the cartridge/arm/turntable/amplifer/loud-
speaker/room acoustics are all well match-
ed and linear in overall response then this is
true. To many people this brings visions of
fine tuning followed by careful positioning of
the furnishings and anadmissionnot to move
anything.

Unfortunately tone controls have fallen
into disrepute because of the almost univer-
sal use of the feedback type arrangement
which can and often does bring as many
sonic problems as it cures.

Still it must be recognised that the great
majority of hi-fiowners, who have admittedly
imperfect systems, will not countenance
doing away with tone controls. If an
Injudicious choice of loudspeakerresultsina
booming bass in your listening room then a
degree of bass cut can be used to minimise
the effect. Similarly the use of some
cartridge/speaker combinations can result
in a ‘shreiking' treble which is unbearable.
Again the application of some treble-cut is
the lesser of two evils. Although both
problems could have been avoided by
buying the right equipment this is often not
possiblebecause ofeconomicrestrictionsor
because of plain bad advice (which is
available in unlimited amounts).

FIG.3.Tapesourceselection.
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The best tone control arrangements are
those which feature a tone-cancel or bypass
switch so that you can easily ascertain the
differences you introduce or, if you are
compensating for a cartridge/turntable
problem, enable you to quickly restore a flat
response when listening to the radio, without
disturbing the control settings.

A problem with many tone contols 1s that
an adjustment made, say, to boost the bass,
also effects the midband. Thisis because the
response curves are like those in Fig. 4. For
many people the curves of Fig. 5 are more
use In practice Magazinereviews can often
help but your ears should tell you what you
want to know.

One interesting control offered by Lux
and Quad 1s 'tilt’ which keeps the response
‘flat' but when set for, say, 1dB treble boost
has an equal 1dB cut in the bass with the
response following a straight line between

these points. The effect is to tilt the whole
response about the midband without intro-
ducing any audible humps in the response
(Fig. 6)

Graphic equalisers are now entering a
well-deserved twilight period in their de-
velopment. They have never proved that
useful or popular and indeed do not feature
onany of the modelsreviewed in this Buyer's
Guide. If fitted they are best switched out of
operation except for one possible applica-
tion. That's the recording of tapes for the car
stereo. The acoustics of the average car are
so weilrd that the application of quite great
response corrections can often give much
improved playback. Basically you are then
applying some frequency pre-emphasis
during recording and then the car's acous-
tics provide the de-emphasis. Crude but
effective.

FIG. 4. Tonecontrolresponsecurvesshowingthe effectonmidrange.

—— Treble

Bass ey

FIG. 5. Tone controls which have less effect onmidband frequencies.

Treble

Bass
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The Esotec Series PM6.

Esotec is the creme de la creme. to complement the best cartridges

Shown here is the Esotec stereo available today.
pre-main amplifier which offers class A Naturally such equipment is not
or class AB operation. available in every hi-fi store. We make

In class AB mode it delivers 120 precious few of them but we make
watts per channel RMS of high speed  each one very, very well.
amplification. In class A mode it For further information on Esotec
delivers 30 watts per channel RMS of  equipment contact us direct, or phone
silky smooth supreme fidelity. the number below.

It is of course designed to drive

difficult speaker loads. ESDTEC SERIES

The control amp section includes a
high quality MC head amp desiscned ~HuAchR°csaBRRAEw,

Marantz Audio (UK) Ltd., 15-16 Saxon Way Industrial Estate, Moor Lane, Harmondsworth, Middlesex. Telephone: 01-897-6633/9



FILTERS
By contrast the use of correctly designed
filters can be beneficial. Ideally in an audio
reproducing system the useful bandwidth of
the programme source should first be
ascertained. If we, for the purposes of
discussion, say that a record disc contains
useful programme material in the band 20Hz
to 20kHz then it would seem sensible to
restrict the bandwidth of the amplifier
accordingly. But the roll-off of an amplifier's
response 1s relatively gradual and close to
the roll-off frequencies there are response
aberrations such as amplitude ripples and
phase shifts. It therefore is prudent to extend
the response an octave in each direction to
give (in our example) —3dB points at 10Hz
and 40kHz

So in effect the amplifier (provided it is not
one of the exotic Japanese DC — 10MHz
types) starts off with two filters in circuit.
Further filters can be switched in, these
normally being at both ends of the response
(high filtersand low or subsonic filters). The
high frequency filter should not, in a well
engineered system, serve any useful pur-
pose other than to curtail the high level of HF
‘hash’ generated by moving-coil cartridges.
Unfortunately to do this the filter needs to be
attheinputofthediscamplifier notitsoutput.

The subsonic filter can be useful in
avolding the LF muddle which can result
from the resonance of the arm/cartridge
combination.

In terms of effectiveness the faster filters
usually perform best these being 12dB/
octave (or two-pole) or 18dB/octave (three-

pole) but they are also the filters which tend
to be the most audible in terms of coloura-
tion. The 6dB/octave (single-pole) filter isn't
very effective but doesn't produce coloura-
tion.

On Japanese amplifiers you will find the
ubiquitous loudness filter. This circuit
attaches a frequency selective network to
the volume control to produce a particular
family of frequency response contours. The
lower the volume the more the low and high
frequencies are boosted relative to the
midband. However, such devicesinvariably
give rise to an unnatural sound and are best
ignored.

CARTRIDGE MATCHING
Until relatively recently little attention was
paid to the problem of cartridge matching at
the input of the amplifier, although for years
Cambridge Audio tried unsuccessfully to
persuade the industry and public alike of its
importance. Traditionally the input loading
comprised the ‘standard’ 47kohm resistor
and the capacitance inherent in the arm
cables (typically 150/200pF). The relatively
high inductance of the moving-magnet
cartridge formed with this CR load an
effective low-pass filter which rolled-off the
HF response. So, of course, changing the C
and R values will effect the filter characteris-
tics both turnover frequency and rate of
roll-off.

One consequence of the work done for
CD4 quadrophony was the development of
moving-magnet cartridges of extended

FIG.6. Theidealtiltcontrol.
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WHAT DOES AN AMPLIFIER DO?

bandwidth and the adoption of low-
capacitance lead-out cables on the arm.
Thus to ‘tame the HF response of the
cartridge (particularly the tip-mass reson-
ance) may require a higher shunt capaci-
tance and lower resistance at the input of the
amplifier.

Some cartridges (Shure and Ortofon come
to mind) do benefit froma highish capacitive
loading of the order of 500pF but to have any
universal application the amplifier's input
capacitance should be in the region 100 to
180pF. It can then be increased by using
adaptors such as the QED.

Some typical measured values are:

AkailAM-U33 49k() + 135pF

A&RAB0 49k) + 115pF
DenonPMAS510 50k() + 300pF
Denon PMA 540 50k + 210pF
JVCAXS 47k() + 220pF
NAD3020 48k() + 128pF
Pioneer A7 50k() + 218pF
Rotel RC/RB1010 47k + 370pF
SansuiAU-D9 46k} + 220pF
TechnicsSU-V3 47k + 150pF
TrioKA800 33/50/100k{2 + 202pF

POWER AMPLIFIER
Essentially the power amplifier is there to
provide current gain although for engineer-
ing convenience it is usually arranged that
they have some voltage gain as well In
theory the power amplifier should act as a
voltage amplifier so that the output voltage
remains constant regardless of output load-
ing. This would suggest that the amplifier
should have an unlimited output current
capability and an infinitely low output
impedance but for obvious economic
reasons these requirements are comproms-
ised. One designer's problem is how to
compromise.

Consider first the output current and let
us compare two amplifiers:
A with a peak output current capability of 5
amps and B with a capability of 20 amps. If
they both have a 100W (8ochm) output their
performance will be:

LOAD IDEAL

OHMS A B AMP
8 100W 100W 100W
6 8W 133W 133W
4 50W 200W 200W
2 25W 400W 400W
1 1285W 200W 800W

With the amplifier A the design comprom-
1se makesitunsuitable for loudspeaker loads
which fall below 8ohms impedance. By
contrast B is fine down to 2ohms.

Now consider output impedance which
usually rises at high frequencies because of
the presence of the output series choke
necessary to preserve stability.

If amplifier A has an output impedance of
0-6ohms and B of O-lohms consider ‘the
voltage across a speaker whose impedance
varies from 32ohms to 4ohms.

OUTPUT VOLTAGE
Max. 32ohms Min. 4ohms
A —-0-1dB —1-2dB
B —0dB —0-2dB

In the case of amplifier A the sound level
will drop whenever its impedance drops.

Many of the problems associated with
power amplifiers do stem from the fact that it
13 all to often modelled on paper as an
operational amplifier with feedback and one
which provides linear amplification of an
input voltage signal

Inpractice the power amplifier hasto both
source and sink the large current demands
of the speaker which is a load having
variable resistance, capacitance and induct-
ance as well as some nasty characteristics
such as the ability to store energy for short
periods.
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CHOOSING AN AMPLIFIER

irstofall, no matter whatanyone tells you,

there i1s no such thing as the ideal
amplifier. If this were so one company would
be making a lot of money and the others
would be rushing to make their copies. It's
easy for magazine reviews to suggest that
you should make sacrifices to buy a Naim or
Threshold and none other, but when you've
got awife, kids and mortgage or if you've got
an expensive girl-friend and a new Cortina
on the HP, it's very difficult to make the
necessary adjustments to your lifestyle. For
this reason we've largely ignored the
‘exotica’ in the compilation of this guide.

What most of us are looking for is an
amplifier which sounds almost as good as a
Threshold; is nicely styled and decently
finished; incorporates a good range of
facilities; has plenty of power output and
retails for £90 including VAT. And, of course,
1t should never go wrong.

Well when we come down from cloud-
cuckoo land we realise this isn't on and we
must make some compromises. First we
should try to analyse what it is that we want or
need (this being the higher state of desire)
Unfortunatelyfewof usare good at this sort of
logical decision-making. It's all too common
forusto develop an overpowering desire for
a particular model and then spend the next
year thinking up justifications for our purch-
ase even when itisobvious thata bigmistake
has been made.

If sound quality and accuracy is the
overriding concern then you must have the
best you can afford commensurate with what
you spend on the rest of the system. So, for
example, it makes nonsense to blow £800 on
an amplifier and be left with a cruddy £79
turntable. If you can take along-term view it
pays to buy the best even if you have to
progress in agonisingly slow steps. First the
right turntable/arm/cartridge, then the
amplifier, and finally the speakers. This way
at least you avoid the horrors of the trade-in
and the discovery that secondhand hi-fi
never quite realises as much money as you
expected.

In your journey through this particular
jungle youdo need an understanding dealer
with whom you can develop a long term
relationship. This dealer is the sort who will
be prepared to forego a bit of short term
profit and accept the aggravation that you
will undoubtedly cause because he knows
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you will keep on coming back. How do you
findthe rightdealer? Well hisstockisa guide
soavoid the guys with fridgeslined-up along
one walll Recommendation is the best way,
butifindoubtwander inand see how youare
treated. I believe in playing the ‘Not the Nine
O'Clock News' punter who enquires after a
new gramophone. If youre treated with
courtesyand a concern to establish your true
needs then you're probably in the right shop.

For more of us 'good enough' is all we
need; areasonable standard of performance
ata price we can afford and a system which
will do us for a number of years. Again,
though, some thought needs to be given
about which compromises we can accept.
The amplifier manufacturer can, for a given
retall price, only spend so much on the
component parts. If he fits power-indicators
and 5-band graphic equalisers he must omit
components elsewhere — usually in the
circuitry that counts towards the sound
quality. Equally it isfair to assume that for the
same price an unpretentious amplifier
having only the bare minimum of features
will have more money spent where it counts
(of course the manufacturer could be making
a much bigger profit but this is unlikely).

If you buy an amplifier which our tests
reveal is a poor match for low-impedance of
difficult' loudspeaker loads then the choice
of loudspeaker will be restricted. If you buy
an amplifier having no moving-coil input
then the purchase of such a cartridge will be
accompanied by a bill for perhaps £60 to
cover the cost of an external head-amplifier.

Atsome point the questionof power output
will rear its head. As our tests show the
manufacturer's figures aren't always a good
basis for comparison. The PS Audio M2 is
rated at 40W and gave 42W, the Hitachi 6800
israted at 60W and gave 90W. As a general
rule you should go for higher than lower
power output and pay less attention to the
rating printed on the loudspeaker. For short
periods most loudspeakers can handle very
high powers and indeed are more likely to
be damaged by a small amplifier driven into
clipping and thus putting high levels of
harmonics into the small tweeter.

More important perhaps 1s the sensitivity
of the loudspeaker. For example a loud-
speaker with a sensitivity of 86dB (1W at 1
metre) would have to be driven by 200W to
sound as loud as a loudspeaker of 92dB



sensitivity! An old ‘Guy R Fountain' Tannoy
horn loaded enclosure driven by a Quad I
15W amplifier will reach quite deafening
sound levels.

Of course, amplifiers having the same or
similar power-ratings do not always sound
equally loud. There is the problem of
protection limiting at lower load impe-
dances (see the section on power amplifier
performance) and the fact that some ampli-
fiers can produce a very high short term
output when compared to their continuous
output. This can be seen by comparing out
measured figures for continuous average
output and for the short-term (tone-burst)
output.

Yet this is only half the story for some
amplifiers can work right up to clipping with
little audible deterioration 1n the sound
quality, while others seem to sound progres-
sively worse as the volume control isrotated.

So we come finally to the importance of a
proper demonstration comparing like with
like. After assimilating our comments and
those of others you mut listen to the amplifier

in the complete system to ensure compati-
bility. If the amplifier seems incapable of
driving your favourite loudspeakers without
sonic distress, the fact that it has facilities for
three tape-decks and a fluorescent power
meter cannot disguise the fact that you have
made a bad buy.

MEASUREMENTS

All the equipment used for the measurements came
from the author's laboratory and included:

EQUIPMENT USED FOR THE TESTS

Hewlett Packard 8903A  Programmable Analyser

Hewlett Packard 334A Distortion Analyser

Hewlett Packard 239A Low Distortion Oscillator

Hewlett Packard 3582A  Fast Fourier Spectrum
Analyser

Hewlett Packard 3580A  DigitalSpectrum Analyser

Hewlett Packard 85 Computer

Sound Technology 1700B  Sound Measurement System

Radiometer BKF10 Automatic Distortion Analyser

].J. Lloyd X-Y Plotter

Dolby Type CCIR Weighting Filter

Tektronix 2215 Oscilloscope

LISTENING TESTS

Oracle Turntable wth Fidelity Research FR64fx arm
Linn Sondek Turntable with Mission Arm
Shure V15/5, Denon DL103, Keotsu, Technics U205C/3,
Dynavector DV100R cartridges
Revox ATTHS tape-recorder
Chartwell PM450 speakers
Rogers Studio One speakers
Quad ESL63 speakers

OUR THANKS TO:

Wilmex Ltd loanofFidelity Research Arm
Technics Ltd loan of cartridge
Dynavector Ltd loan of cartridge

Shure Electronics Ltd. loan of cartridge

17



ASSESSING AMPLIFIERS: LISTENING

In some quarters the evaluation of audio
amplifiers on the basis of a listening test is
considered to be illogical, unscientific and
untrustworthy. However, viewed coldly
there isnothingillogical about playing music
through an amplifier and listening to the
results. I can be told that a frozen steak and
kidney pie contains all the right ingredients
with the correct percentages of added
vitamins and yet still prefer the home made
efforts concocted by my wife. The fact that
there is too high a proportion of kidney to
steak will be irrelevant if I prefer it that way.
So it 1s with amplifiers. 1 know some
enthusiasts who listen through full-size JBL
studio monitors driven by 350W Phase
Linear amplifiers and they accept that the
system generates audible colourations and
has a farfrom flat frequency response. They
accept these defects because the end result
1s so satisfying in other respects.

Once it is accepted that a perfect audio
reproduction system doesn't exist, it becom-
es easy to discover which particular com-
binationof virtues and vicesis preferred and
which isn't. Often such a judgement can be
arrived at fairly quickly although the short
auditioning time gives rise to suspicions
about the validity of the judgement. The real
problems come when we try to justify our
choicesforinour world itisnot enough to say
“that's the one I prefer”; everyone wishes to
know ‘why?'. Although there is some overlap
between the conclusions formed from
measurements and from listening (for exam-
ple, excessive noise or frequency response
errors) the problems occur because there is
too little correllation.

On the laboratory bench the amplifier is
operating under a defined set of conditions
withaknown non-complex signaland a set of
characteristics is plotted to explain the
amplifer's operation in simple electrical
terms. But once we install the amplifier in a
music reproducing system we lose much of
our control. Instead of an audio oscillator we
connect a pickup cartridge, and in place of
the 1% load we use that most notorious of
variables, the loudspeaker. Thereafter a
number of interrelated problems can occur.
Even if we are experienced and perceptive
listeners an error occuring in the ancillary
equipment can be of sufficient magnitude to
mask a smaller but still relevant error
produced by the amplifer. Similarly, can-
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cellation of errors (particularly those of
frequencyresponse) can occur. Interactions
are always a problem with some cartridges
being very sensitive to their loadings, with
both response flatness and damping being
variable, and many loudspeakers present-
ing a load which falls outside the amplifier
designer's intended range of design loads.

Far more insidious are the subtle interfac-
ing problems which lie in wait for the less
experienced and less knowledgeable re-
viewer. Grounding (or earthing) is a science
in itself and although a missing or extra
ground is normally audible as a hum or buzz
an incorrect grounding arrangement can
significantly change the sound quality,
particularly if the signal source originates
from a moving-coil cartridge. Straight ‘hum-
modulation' can occur, one of whose effects
is to give the perceived sound stage an
unstable image, such as to immediately
draw criticism from the listener. The
presence of50, 100, 150, 200, 250 - ————— Hz
harmonics and intermodulation products
can also cause a ‘thickening' of the sound
resulting in a loss of low-frequency defini-
tion. It would be very Instructive for some
reviewers to hear music through a totally
hum-free DC powered system and then
have one item at a time replaced by its
mains-powered equivalent. The difference
would, I fee], resultin many listenersleaving
hot-footfor their nearest garage withabunch
of fivers clasped in their hands!

Equally frustrating, but perhaps better
appreciated, are the difficulties that arise
when the loudspeaker and amplifier are
incompatible. On occasion I have had a
particular amplifer A and loudspeaker X as
part of my hi-fi system and been quite happy
with the quality of reproduction. Then along
comes amplifier B which, when substituted
in the system, results in an audible drop in
quality. The manufacturer then tells me that
my loudspeakers X are awful and he's tried
them on amplifiers B and C. Many magazine
reviews are written as a result of following
this sequence which may result in a
thumbs-down for the amplifier, the loud-
speaker, or both. It is quite reasonable for
the reviewer to say that a particular
amplifier, when used with a listed system,
gave improved or degraded results but it is
not logical to say that, therefore, the new
amplifier is better or worse than the original



V. MEASURING

when defined 1n absolute terms.

A particular warning is necessary when
dealing with 'system engineered’ combina-
tions. For example, Linn Sara loudspeakers
sound very acceptable when driven by a
Naim 250 amplifier, and so they should being
systemcompatible. Butchange the amplifier
to, say, a Rogers A100 and the Sara's sound is
very poor— even unpleasant. Replace them
by Rogers Studio One speakers and the
sound quality improves. Now it is easy to see
that, with two separate comparative tests, in
one the Saras would have scored poorly, but
in the other the Al00 would have been
unpopular.

Another problem that rears its head in the
course of subjective testing is the ‘I might not
know much about art, but I know what I like'
syndrome. We all suffer from variations on
this theme, the most common manifestation
beingwhenanartistdoesa cover versionofa
successful pop song. The new-release
needs to be considerably better than the
original before it can achieve any success. If
we have a resident hi-fi system at home for
some time and we are pleased with the result
then it becomes very easy for us to see what
we have as ‘right. Then, when another
amplifier is used, the differences heard, if
there are any, may be classified as ‘wrongd’
instead of different’. Blind testing doesn't
work here because of the strong possibility
the listener will recognise hisnormal system
(particularly if playing familiar records) and
subconsciously mark it as the reference. Of
course the experienced listener will
obviously try to be coldly objective but it is
difficult — never more so than when you
arrive at the conclusion thata well-regarded
and much praised model isn't worthy of its
reputation.

So what can laboratory measurements
add to our assessment of audio amplifiers?
Laboratory measurements are essentially a
tool to aid the designer and manufacturer
who can lay down a set of specifications and
ensure that all the units leaving the produc-
tion line comply to these and therefore that
they all have, for better or worse, identical
performance. Some of these measurements
can be repeated inreviewswithoutarousing
any controversy, eg input sensitivities and
impedances, for the results represent useful
practical information. But many other
measurements need to be examined care-

fully before any conclusions can be drawn.
Gross harmonic distortion (say over 1%) is
obviously a bad thing but is thereanythingto
be gained by going from 0-05% to 0-005%?
The RIAA equalised response may well be
Inerror by £0-5dBand this will obviously be
audible, but that error realised asa number
of hillsand valleys'inthe response willbe far
more objectionable than a flattish response
in the midband rolling-off at the frequency
extremes.

Power outputisanareain which measure-
ments can be almost asunhelpful as helpful. I
recently discussed a new amplifier with a
manufacturer who asked what the German
DIN rating should be. The amplifier had a
rating of 25W, 20-20kHz, both channels
driving 8ohms to 0-5% THD. Iwasaskedfora
1kHz one channel 4ohm 1% rating — it came
outat nearly 95W! It isimportant therefore, to
specify the exact conditions when measur-
ing power output for any comparisons to be
meaningful. They should also be relevant to
the sort of load the amplifier will be asked to
drive and so it is not enough to just measure
the power output into an 8ohm load but also
into lower resistances and reactive loads.

If measurements have a failing it is that
they don't produce enough information in a
form that is capable of correllation with
subjective assessments. It is quite possible
for a designer to build two amplifiers which
measure the same when tested, say, to the
IHFM recommendations; but which can be
repeatedly identified under blind listening
tests. This doesn't prove that measurements
are no use — only that we are not measuring
enough things or the right things. Over the
past few years several new tests have been
proposed and regular readers of Hi Fi for
Pleasure will be aware that I introduce some
of these from time to time. However, it can
take a considerable time to implement the
test on many products before I can feel
confidentenoughto interpret the results with
any great accuracy.

Interpretationis the key to using measure-
ments to assess an amplifier's performance.
A moderncomputer controlledaudiotesting
system, such as the Hewlett-Packard outfit I
use, 1s capable of generating an awful lot of
data in a very short time. Most of the routine
results are useful only for confirming or
otherwise the manufacturer’s specification
— if they can't get their specifications about
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right we can't have too much confidence in
their other claims. Other measurement
resultsare useful in revealing likely compati-
bility problems with loudspeakers, car-
tridges and other signal sources. Finally
some tests such as high-frequency inter-
modulation, non-linear (assymetrical) dis-
tortion and peak current capability can give
some clues to the amplifier’s likely subjec-
tive performance.

Measurements are also very useful for
revealing faults in review equipment —
faults which may not be obvious but which
make any auditioning a waste of time.
Examples I have found include significant
frequency response differences between
channels, and excessive harmonic distortion
which, while not important in itself, was a
sympton of faults in the amplifier. Even an
experienced listener isunlikely tospot these
faults but he will notice something wrong
with the sound quality and comment accor-
dingly.

As things stand at present our measure-
ments are useful because they are objective
and reveal the more gross weak areas in an
amplifier's performance. Carefully control-
led listening-tests do, in the final analysis,
confirm whether the amplifier is successful
In its role and tend to show up subtle
differences which our measurements (or
interpretations) fail to pinpoint. But the
emphasis must be on the word ‘controlled’,
for it is all too easy to deceive oneself (and
others) when making subjective assess-
ments.

The fact that there is still no consistent
correllation between the bulk of measure-
ments and the subjective assessment con-
tinues to be a source of much frustration.
Several designers have shown that adher-
ance to a set of design parameters (inter-
preted in the form of measured results) can
resultinanamplifier that will be wellliked in
listening tests. However the correllation is
not so good the other way round when the
‘ideal’ has been compromised for economic
or commercial reasons. It's a matter of
threshold. We know, for example, that high
levels of two-tone intermodulation distortion
do spoil the imaging and clarity when
reproducing a complex music signal. IM
products at —50dB will certainly result in
derisory comments during subjective listen-
inq tests while (all other things being equal)
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products at —100dB will not. But what about
in between? In theory it should be easy to
take a well regarded ‘perfect’ amplifier and
degrade its performance step-by-step
whilst noting the subjective comments. In
practice this doesn't prove to be too useful
because the interactions that occur result in
too many variables.

Finally we come to the problem now
being encountered by those who try to
evaluate high-quality amplifiers. I have
experienced situations where, say, two
power-amplifiers offer outstanding sound-
quality yet in at least one respect, they do
sound different. Which one is right? As
things stand it is not possible to answer the
question objectively and so a personal
preference may well be the deciding factor.

This Buyer's Guide presents both a
subjective and objective opinion on the
amplifiers submitted for review. But before
you buy one of these amplifiers you should,
as with all hi-fi equipment, listen to them
yourself — preferably with your own
ancillary equipment. If you find you cannot
live with the sound, it matters not that I have
found the amplifier to be the finest I've heard;
you simply should not buy it.



Your best buy . . .

is of most concern to you. Rarely is it also the
concern of the hi-fi dealer. Yet, Hampshire
Audio is one of those rare Independent Hi-Fi
Specialists who put quality and value first
and foremost. Volumes abound on the whys
and wherefores of this and that . . . black is
proved to be white, and white black . . . but
you still have to make a choice. Buying hi-fi
should not be like betting on a horse, whether
you study form in detail or just use a pin. On
average the punter does not win because the
odds are stacked against him. Test reports
never show variability between different
samples nor general reliability — good or bad
— but these facts a good dealer learns from

experience. In any event your requirement
might be best met by a model not included in
test reports. The risk is just not worth it, so
approach Hampshire Audio if you have not
already been recommended to come to us. In
fact, reccommendation we consider to be our
most effective form of advertising (sorry
System’s Digest and other magazines).
Recommendations from those persons who
really appreciate the joys of music are valued
greatly for enjoyment is the final result of our
endeavours. This we are committed to. Hi-Fi
equipment is our only speciality and we stock
nothing else.

Comeandtryus. ..

. . .at Hampshire Audio Ltd

8 & 12 HURSLEY ROAD, CHANDLER'S FORD, HANTS. TEL: (04215) 2827 & 65232

Your best buy . . .

We stock selected items from » OPEN THURSDAYS UNTIL 8pm

the ranges of:
Aiwa[ JAR[JA&R[JAriston[ ] Audioref[ "]

Celef[]Celestion[ ] Chartwell[ | Creek[
Crimson [ ]Denon [ ]Dual [ JEAR[]Elite[]
Entré[]Glanz[ ] Grace[ ] Grado[ ] Gyro Deck
[[JHadcock[ ] Heybroook [ ] Input Design [}
KEF [JLentek[ ] Linn Isobarik []Linn Sondek
[ Maxell [} Meridian [ ]MFSL[] Michell [ ]
Mirage [ ] Mission [ ] Monster [ ] NAD []
Nagaoka []Nakamichi[ ] Nightingale [ ]
Optonica[]Ortofon[] Osawa [ JQED[]
QUAD [JQuantum [_JRCL[JReference[]
Revox [ JRogers[ ] Sennheiser [ ] Spendor []
Stanton [ ] Stax [ ]Sugden[ ] Supex[]
Swallow []Syrinx [_] Systemdek [ Technics[ ]
Trio [JWalker[] Yamaha[]and others.
Active systems by Meridian, Swallow, Crimson
and A&R on demonstration

vVvy vy

. .at Hampshire Audio

ALL EQUIPMENT

; : W » CHECKED BEFORE SALE
ol [ [ v NO SEALED BOXES SUPPLIED
EXTENSIVE FREE PARKING

ACCESS AND BARCLAY CARD
ACCEPTED BY TELEPHONE

SPECIAL DISCS STOCKED

DEMONSTRATIONS
IN THREE STUDIOS

All enquiries with S.AE.

Ltd

8 & 12 HURSLEY ROAD, CHANDLER’S FORD, HANTS. TEL: (04215) 2827 & 65232
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THE STARS OF
‘BUYERS GUIDE’ POST FREE
- FROM BARTLETTS

_ TEGHNIGS SL-7

POST TO BARTLETTS HIFI, 175 HOLLOWAY ROAD, ] (=
LONDON N78JB. TEL: 01607 2296 L5 =)
I Please send me, post free, the following items: Qty | Cost i

' I =
Technics SL-7 Tumtable ciw cart. at £165.00 ea. ] /
Technics EPC-205C MK3 Cartridge at £60.00 ea. I

I I enclose a cheque/PO made payable to Bartletts Hifi for £ I

Name

I Address I

Signature BG/2Z
5 _F & _ & B & B B B 0 B B B |
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LISTENING TESTS

aving explained at length just some of

the pitfallsinherent in listening tests, it's
obvious that I approached the task of
evaluating so many models with more than a
little trepidation. As is the case with many
experienced listeners, Ive often found
myself standing up after a brief five minutes
worth of music and declaring that I don't like
the sound! Sofar so good, butask me why and
I'm faced with a greater problem. I them
need to sit and listen for long periods,
working through several passages of music,
to try to pinpoint those characteristics and
audible symptoms which gave rise to my
dissatisfaction.

The auditioning was initially done on a
‘blind’ basis using groups of, where possible,
five amplifiers of similar power rating. One
reference amplifier was used to maintain a
baseline performance throughout the tests.
To avoid any arguments over my choice of
reference, 1 took the egotistical route of
using my own Class A system which is not
sold commercially. It mattered not whether
the amplifierson test gave a better or worse
performance than the reference — only that
I should have a constant standard to work
against over a long period of time.

Each amplifier was then listened to
individually with many pieces of music in an
attempt to come to terms with its subjective
character. As I was only prepared to listen
fully to one product per day this resulted in
the projectstretchingoutsomewhat, causing
panic to the publisher who'd already booked
time on the printing presses!

Oneimmediate problem was the choice of
ancillary equipment used to build up a
reproducing system centred around the
amplifier. The choice of turntable/arm/
cartridge was a problem because [ sought
not only a fine programme source but also
wished to assess whether the amplifier was
compatible with popular cartridges. So, as
the main programme source I used my
Oracle turntable fitted with Fidelity Re-
search FR64fx arm and the choice of Koetsu
or Dynavector Karat Ruby moving-coil
cartridges. For compatibility tests, aswell as
listeningto music, my Linn Sondek was fitted
with a Mission arm and a choice of Shure
MO9THE and Technics U205C/3 cartridges
Original recordings were played back at
15ips on my trusty Revox A77HS to give an
alternative signal source.

Worst of all was the difficulties surround-
ing the choice of loudspeaker. Experience
had taught me that it was dangerous to rely
upon the results with just one loudspeaker
model, for an amplifier may be incapable or
correctly drivingone model yetgive a highly
creditable performance with another and so
be worthy of a suitably qualified recom-
mendation. After much thoughtI came back
to the three models I normally use for
reviews. The Quad ESL-63s were chosen for
thelr midrange accuracy, imaging, resolu-
tion and the fact that they represent a
moderately difficult load at high frequen-
cies. The Rogers Studio Ones were chosen
as a typical low-colouration ported two-way
system of medium efficiency. And, for their
immense power handling capability and
extended low-frequencyresponse, [ chose a
pair of the big Chartwell PM 450P Studio
Monitors.

Most of the listening took place in my fairly
solidly built Elizabethan home in a room
measuring about seven by six by three
metres (high), and which has a slightly live
character — another factor in the choice of
loudspeaker.

For the most part, the subjective assess-
ment of each amplifier represents the views
of one man and his dog, but the comments of
colleagues and my wife were taken into
consideration. This last comment is of great
Interest for, in common with some other
reviewers, | have found that some women
are able, despite an apparent disinterest in
the task of appraisal, to put their fingers
exactly on the problem area. Throwaway
remarks like "doesn't that tambourine sound
tinny” are often far too accurate for comfort!

Finally, to fill in the background, what
about the choice of music? Well I certainly
don't intend to print a boring list of records
because I can't remember them all. Mainly I
play those records I enjoy listening to rather
than those records that are designed to
impress. As a result most of my records are
normal ‘off the shelf pressings rather than
direct cuts etc. However, some of my old
favourites have been replaced by the
‘half-speed mastered’ pressings which are
now available.
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ARE HI-Fl
SPECIFICATIONS
JUST ANOTHER FORM
OF DISTORTION?

You may be puzzled as to why Hi-Fi with apparently superb
specifications often doesn’t sound quite right.

Well, the human ear is not a piece of electronic apparatus. It is
sensitive to subtleties and colours that are unappreciated by a machine.

As our reviews have shown, A&R equipment transcends specifr-
cations. Take the time to listen to A&R. You'll find it well worthwhile.

Return the couponto receive copiés of our reviews. data sheets
and dealer lists

W ASR

CAMBRIDGE

A FOR PEOPLE WITH EARS.
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SUBJECTIVE ASSESSMENT

he great majority of magazine reviews

are now subjective assessments but,
whilst thev are often valid attempts to
describe the performance of the equipment,
they sometimes leave the reader confused
because of the often imprecise description
of the sound quality. Perhaps the most
famousreview comment was the description
of "a subtle lack of ambience". Unfortunately
it 1s often difficult to be precise in a short
summary of an amplifier's subjectively
assessed performance. So, to help the
reader | have tried to describe just what
characteristics we are listening for.

Firstofall, Ilistento an amplifier's overall
tonal balance — whether it seems to have a
flat response or has a degree of emphasis of
part of the frequency band Thus, an
amplifier with a treble emphasis will sound
bright.

Next comes the matter of integration. Do
all the components of the sound form a
cohesive image or do the different parts of
the frequency spectrum seem to separate
apart? A simple example would be a vocalist
singing a scale of two octaves. Does the
sound location appear to move closer or
furtheraway asthe notesrise infrequency? If
they do, then the sound isn't fully integrated
and the effect on more complex music can
be imagined.

The matter of colouration or distortion is
then assessed. This is, for me at least, most
clearly apparent on recordings of solo
female voice and percussion instruments
such as cymbalsand tambourines. Ilisten for
the mix of harmonics whose makeup is
critical in reproducing these sounds accur-
ately. So, forexample, ifa cow-bell should go
‘tinning' it should not be reproduced as
‘tinnnnzzz'.

The next thing to consider is the ampli-
fier's control over the loudspeaker. To many
people a lack of control is most apparent
when bass sounds are reproduced. Thus a
big bass drum will produce a ‘bap' sound
rich in higher harmonics but, if it is
reproduced (assuming the loudspeaker is
an accurate transducer) as a boom', then
obviously the amplifier hasn't exerted suffi-
clent damping of the loudspeaker cone and
hence i1t isn't under control. A similar
problem can be heard at mid and high
frequenciesalthoughitis harder to pinpoint.

Some amplifiers seem to reproduce and,

indeed, separate out detail far better than
others. This may be a case where you
discover for the first time that the two voices
singing in harmony are actually three! Often
low-level detailisrevealed. Some amplifiers
seem to reproduce sounds of lower and
lowerlevel untilatsome threshold all quieter
sounds disappear. The more ‘informative’
amplifier continues to reveal sounds even
when they are down in the residual
background noise.

Such amplifiers are often able to repro-
duce sounds with greater clarity. Again a
good test is female voice; I listen to the
diction. With some recordingsitis difficult to
hear all the words clearly, but the ‘informa-
tive' amplifier will often reproduce the vocal
soundsmore cleanly and therefore make the
music more intelligible.

Next I listen and try to synthesise the
sound stage as reproduced. Where does it
extend from and to where? The locations of
theinstrumentsand performers should be as
precise as the original recording technique
allows (the imaging), and there should be a
sense of width, depth and height. Most
important of all, the images should be stable
and shouldn't show a tendency to move
whenever the sound level changes.
Obviously the choice of loudspeaker is
critical for making these imaging judge-
ments but I found the Quad ESL-63s to be
admirable in this respect.

Finally I like to consider the dynamic
performance. Are the dynamics of the music
reproduced accurately and effortlessly, or
does the amplifier appear to apply unnatural
compression or, more rarely, expansion to
the sound? Many amplifiers seem to change
their overall sound quality at differing
playback levels even though they are not
being driven to significant clipping. This
characteristic should also be assessed.

Within the foregoing list can be found a
complete description of the amplifier's
subjective performance and, although some
reviewer's comments may be worded
differently, their findings can be traced to
one of the characteristics I have described.

1did originally intend to publishmarks for
each of these subjective headingsbutspace,
time and controversy defeated that plan.
HoweverIdo hope that you, the reader, are
now better equipped to understand the
relevance of my comments.
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At all of our branches we hold a
superb display of top quality
equipment at competitive
prices.Demonstrations are
avallable {Imn? YOUur own
record or Lape I you like) and
our helpiul stalf are always
happy and able to ofler know-
ledgeable, unbiased advice. We
can also arrange home demon-
strations and installations —
just ask for delails.

Mosl goods are available from

slock, although it ls best to phone
1o check prices and availability
bafore setting oul on your
journey. Everything sold by
Sevenoaks HIFI is fully guaran-
teed lor parts and labour for &

minimum of one year ard main-
tained by our own service depart-

iment. For added peace of mind
ask aboul our service contracts
and exiended guaraniees.

ARE ONLY A
PHONE CALL AWAY!

SEVENOAKS (Sales/Mail Order)

Levenoaks. Kent (0732)

seaalloay weanesizy 99555

LONDON SE18

162 Powis Street,
Technics, Pioneer, Sony, JVC, Sansui. Woolwich, London, SE18 01-855

Panasonic, Mission, Akai, Ariston, Acoustic Research EPPGMOH-SMW'T 2-530 8016
: . 5 ' o 2 ) : losed all day Wednesday
Aiwa, Castle, Celestion, Celef, Dual, Fisher, Genesis. e i B i

Grado, Hitachi, Kef, Krystal, Monitor Audio, Maxell,
Marantz, Mordaunt Short, Mitsubishi, NAD, Nakamichi, TUNBR'DGE WELLS

Philips, QED, Quad, Revox, RCL, Reference Products, ﬁ;‘;ﬁf‘;‘;f i, (0892)

Ram, Sanyo, Sennheiser, SME, Thorens, Trio, A Man. :
) — 'y ﬂ;'lf\aﬁﬁzﬂ:ﬁéﬂhﬁy 31543

CHATHAM
duibens Juoo (0634)
Gt s, 46859
BRIGHTON
oSt (0273)
Bty 733338

LATE NIGHT SHOPPING!

AT SEVENOAKS AND LONDON, SE18
THURSDAY UNTIL 7 p.m.
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MEASUREMENTS

REFERENCE LEVELS

o ensure a consistent baseline for all the

measurements both input and output
signals are referenced to the IHFM recom-
mended levels.

The reference output levels is 2-83 volts
which is equivalent to a power of IW in an
8ohm load (or 2W into a 4ohm load).

Several reference levels are used for the
input signal, the largest being 500mV for line
(aux, tuner, tape) inputs. The moving-
magnet input reference is 5mV,; that for
moving-coil inputs being 0-5mV (eg. 500
microvolts).

In all the measurements made the signal
levels are normally quoted in dB referred to
one of these reference levels. The excep-
tions are power outputs and input sensitivi-
ties which have been quoted in watts and
millivoltsrespectively for clarity asthese are
the units with which readers will be the most
familiar.

POWER OUTPUT

This 1s a measurement of the maximum
continuous average power output that can
be delivered to the specified load by a
sine-wave test signal of frequency between
20Hz and 20kHz with less than 0-5% total
harmonic distortion.

The amplifiers were tested with a single
channel driving firstan 8ohm load and thena
4ohm load. The power output was then
measured with both channels each driving
an 8ohm load. (Many of the amplifiers were
also tested with one channel driving a 2ohm
load but the result has not always been
quoted.)

The amplifiers were then tested with a
20kHz sine-wave test signal driving a
capacitive load (4ohms in parallel witha 2uF
capacitor), the output voltage being in-
creased until the total harmonic distortion
reached 1% or the protection circuits came
into operation (or in some cases until the fuse
blew). This maximum undistorted voltage
wasrecordedand can be compared withthe
maximum undistorted voltage generated
across a 4 ohm resistor alone.

A further measurement was made to
measure the maximum transient output
capability of each mode. A 20 cycle tone
burst of a 1kHz since wave was driven twice

per second into an 8ohm load and increased
in level until visible clipping occurred.

HARMONIC DISTORTION

This 1s a measure of the total harmonic
distortion (including noise but excluding
hum) of a sine wave test signal measured at
the output of the amplifier when both
channels are each driving an 8ohm load at
the manufacturer's rated continuous aver-
age power output. Measurements are taken
at 20Hz, 1kHz and 20kHz and the results
quoted in a percentage form.

The signal source used was the oscillator
section of a Sound Technology 1700A which
has been optimised to generate under
0001% distortion of the test signal The
distortion measurements were made simul-
taneously onthe 1700A and the latest Hewlett
Packard Type 8903A Programmable Ana-
lyser. In each case the lowest recorded
result was recorded.

Whenever it was suspected that the
amplifier under test was generating no more
distortion products than existed in the test
signal then the analyser output was fed to a
Hewlett Packard 3580A Digital Spectrum
Analyser and the harmonic structure com-
pared to that of the test signal When
examined in this way it must be remem-
bered that a reduction of the amplitude of a
harmonic represents distortion of the signal
as much as does an increase. Often such
distortion ‘cancellation’ can lead us to record
a falsely low distortion figure.

DAMPING FACTOR
The damping factor i1s measured at three
frequencies: 20Hz, 1kHzand 20kHzand isthe
ratio ofan 8ohm load to the amplifier's output
impedance.

eg, DF = %%

The output impedance is measured with
the amplifier delivering an ouput of 10 volts
RMS with no load applied. A 4ohm load is
then applied and the reduction in output
voltage measured on a very accurate Fluke
digital voltmeter.

Using this test method some amplifiers
can give a false result for their output
impedance so an alternative technique was
sometimes used.

The output of the amplifier under test was
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connected via a l6ohm precision resistor to
the output of a large power amplifer. A test
signal (at 20Hz, 1kHz and 20kHz) was fed
from this power amplifier which now
represented a current source. By measuring
the differential voltage at either end of the
precision resistor the amplifier's output
impedance could be computed.

NOISE

The signal-to-noise ratios of the disc and
auxiliary inputs were measured using the
IHF recommended procedure. The applic-
able reference level signal (see introduc-
tion) was fed to the input and the volume
control rotated until the output level rose to
2-83 volts across an 8ohm load (equivalent to
1W) this level being taken as 0dB. The
test-signal was then removed and a dummy
input load substituted; this being 1kohm for
the auxiliary inputs and a shielded char-
tridge for the moving-magnet disc inputs.

The residual noise was measured with a
CCIR filter (Dolby Type) and an average
reading meter, the result being expressed in
dB.

A check of the residual hum level was
made using a spectrum analyser so that the
harmonics of the 50Hz hum could be isolated
and measured.

DISC INPUT OVERLOAD

The overload margin was checked on the
disc inputs by steadily increasing the test
signal while reducing the volume control
setting until the distortion of the input stage
reached 1%. The test signal level was then
referred to 5SmV (or 0-5mV for a moving-coil
input) to give an overload level in dB. This
figure was checked at 20Hz, 1kHz and 20kHz
(with level adjustments to accommodate the
RIA A equalisation) so that the linearity of the
disc amplifier could be evaluated.

RIAA EQ. ACCURACY

Thefrequency response of the amplifier was
measured via the disc input in order to
ascertain the accuracy of the RIAA equalisa-
tion. This is commonly checked by feeding
the test signal through an inverse RIAA
network and performing a swept response
ontoa pen-recorder, but this was notfound to
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be sufficiently accurate nor couldaninverse
network be made that was more accurate
than 0-03dB from 20Hz to 20kHz.

So instead a computer was used to
calculate the frequency response very
accurately from the RIAA time constants of
3180, 318 and 75 microseconds. Then, using
the Hewlett-Packard Type 8903A Pro-
grammable Analyser, numerous fixed fre-
quency measurements were made and the
computer (a Hewlett-Packard Model 85)
printedoutthe deviations fromthe theoretic-
al value. The errors were then plotted point
by point onto a graph to give a composite
response from 20Hz to 20kHz between limits
of £ 1dB.

DISC INPUT CROSSTALK

A [kHz test signal of SmV level was fed into
the disc input and the volume increased to
giveanoutputof2-83volts (the 0OdBreference
level). Then the input to one channel was
removed (the input being terminated by the
dummy cartridge load) and the residual
1kHz signal measured to give a figure in dB
down from the reference level The
measurement wasrepeated at 20kHz usinga
test-signal level of 50mV.

PEAK CURRENT

This test was developed to establish the
peak output current capability of the
amplifier without it being blown up. (The
thought of 50 angry manufacturers was too
much to contemplate.)

The output current could be measured by
connecting the amplifier to a 0-lohm resistor
and then increasing the signal level until
either the fuses blew, the protection circuits
operated, or the output stage burnt out. But
this would not reveal the transient capabili-
ties of the amplifier so important in, say,
reproducing a kick drum.

So the amplifier was used to charge and
discharge a large high energy non-
polarised capacitor when fed with rectangu-
lar pulses at a 1kHz repetition rate. The
photographs show the resulting integrated
waveform and it will be seen to have a low
energy content and hence a low-heating
effect. Examples are also shown of some of
the amplifiers tested.



The figure recorded is the peak current
and can be converted to an RMS figure by
using a 0707 factor. Then the maximum
power-output into a load can be calculated
thus:

Let I peak = 5A
then I RMS = 35A
maximum voltage across 2o0hms
=2x35=7VRMS

Maximum power output = z>2< 1 24-5W

(assuming the power supply and available
voltage rails make this possible).

INTERMODULATION DISTORTION
This was a two-tone test using sine wave
signals to establish the linearity of the
amplifiers at high frequencies. It has been
common to measure IM distortion at low
signal levels but In addition we also
measured at a level 50% down from clipping
of the two test signals (this in fact s the level
on the published plotsalthough the results of
the low-level plots were also considered).
The first test used signals of 8 and 9 kHz

MEASUREMENTS

and the frequency analysis was performed
by a FFT type Digital Spectrum Analyser
over a 0 to 10kHz bandwidth. Of particular
interest were the IM products which are
found at the left hand side of the plots with
1kHz being the main difference frequency,
although other IM products would show to
either side. Below isa plot ofa pooramplifier
asan illustration although none of the review
amplifiers were this bad.

IM products will also form around the
skirts of the test-tones but these cannot
always be correctly analysed using an FFT
analyser because of sampling and averag-
ing errors. Instead we used a high quality
swept analyser (Hewlett Packard Model
3580A)toanalysetwotonesonly 100Hz apart.
Thisisasevere testand all the amplifier plots
revealed some sidebands but again an
extreme example is printed below for
guidance. Unfortunately some of the detail
may well have been lost through the act of
reducing the plots to fit the pages

To spare blushes we will not be publishing
the identity of the amplifier used as an
example!

dB
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minor side products
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Thankfully;the reaction
fromthe critics wasn't as

flatastheresponse from
theirequipment.

Nothing less than we expected really, still its
very satisfying to receive such accolades from
professional commentators in recognition of the
phenomenal performance of our new Series 3000
units.

Integrated orused as separates. they represent
the last word in no-compromise Hi-Fi for the serious
enthusiast or professional studio.

But don't take our word tor it study the
tfollowing quotes, read what independent experts
have to say about these incredible units, then judge
for yourself.

All the following extracts appeared during
September and October in these popular magazines

liticrs. Hi-F1 News And Record Review

THE SERIES 3000
A welcome addition to the ranks
of the highest quality equipment and
strongly recommended.

Well, what can I say about the pertormance of
Tandberg Series 3000 separates except that the
results on some counts were to a scale
not previously encountered in my lab -
and by now I have evaluated a good
few hi-fi items!

THE 3001 PROGRAMMARBLE FM TUNER
Complete absence otbackground
noisc and beatnotes. high sensitivity

and selectivity make the 3001 my tuner of the vear,
Internally the tuner is one of the fiimest designs
I have ever encountered.
I must admit that my instruments were being
[hard pushed to measure such low noise levels

[Sclectivity ratios, too, were sstonisiing and very dift-

icult to measure accurately:
Undoubrtedly a stamckind s tuncer tor the
| real enthusiast and protessional and
fonc which would not be out of place
| tor broadcast monitoring by the rans
| mutting authortties

— THEMWI+3005
The 3003 (with its 3002 comp
anion) must represent an unbeatable

purchase tor the audiophile who values integrity of
[construc ton .and engineering excellence

—Hi-Fi For Pleasure, Gramophone. Hi-Fr Choice Amp-

This combination of pre-and power amplifier
is most attractive with a standard of
tinish the equal of anything around
and a design that has distinet touches
of Scandinavian flair.

THE 3002 CONTROL AMPLIFIER

. Ttound itdifficult to confirm
with conhidence a few of the manufac
urer’s figures since the control amplifier
performance reached the limits of my measurement
apparatus.

To all intents and purposes the 3002 generates
no significant harmonic distortion at its normal
operating level. the products being
below the noise tloor.

Distortion at all inputs was below’
the test noise tloor

THE 3003 POWER AMPLIFIER
I'was unable to detect with
certainty any transient intermodulation
distortion.

I can confirm the makers claim that the
amplificr frequency response is virtually flat from S
to 100.000HZ

a4 combination of design con-
struction and performance which can
only be applauded.

And finally. a couple of comments from us.

Yes. we realise these are merely snippets —
excellent though theyare —so it yvoud like to examine
the complete laboratory reports for yourself, write to
us atthe address opposite. We'll be delighted to send
vouatree booklet containing the full and unabridged
test results and reviews.

On the other hand, if vou've read enough
already and want to get straight into conducting
vour own listening test, just call into your nearest
Tandberg sclected dealer tor a demonstration and
reat vourselt to the ultimate sound sensation
from Tandberg.

TANDBERG

TANDBERG LTD., ELLAND ROAD, LEEDS LSI1 8JG.
TEL: (0532) 774844, TELEX: 557611
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AMPLIFIER DEFECTS

evaluation of an amplifier's potential

reliability. Obviously some amplifiersare
so badly built that we are surprised they
have survived the delivery journey to us in
one piece. Fortunately such products are
rare, although one of the pre-amplifiers sent
to usfor this guide was in that class. It has not,
however, appeared in these pages because
the manufacturer went bust. No doubt
there's a moral there! Some amplifiers do
suffer from transit damage; we had one out of
50 — 2% 1sn't a bad average but the reader
should be shielded from this problem by the
dealer who should at least open the carton
and check the unit.

For manufacturers the worst problem is
the incidence of random component failure.
This can be minimised by the use of good
quality components that are working within
their ratings. For example, you don't attach a
25 volt capacitor to a 28 volt supply line or run
a Y4W resistor at an average dissipation of
1W. A burn-in period at the factory is also
helpful because the highest failure rates are
early and late in the life of the components.
Britishmanufacturerstend to adopt the latter
course and rightly so because British and
some American components suffer signifi-
cantly more failures than their Japanese
equivalents. The Japanese, though, tend to
place their reliance on high component
quality, because their products tend to fly-off
the production line at a high rate of knotsand
the thought of a 72 hour burn-in period is the
sort of bottleneck nightmare most produc-
tion engineers dread.

Of the 50 or so amplifiers submitted for
review we had minor problems with four.
The Hitachi 3800 suffered a broken volume
control knob in transit but this was a minor
irritation and hardly the fault of the manufac-
turer. Electrical faults occured in the A & R
A60, the Tandberg preamplifier and the
Sansui AU-D9. In each case the faults
seemed to have been the sort of random
transistor failures which could afflict any
model. [t's just curious that these failures
occurred in top-quality models from manu-
facturers who care about gquality contrel —
while all the low-cost products proved to be
trouble free.

This 6% fallure rate was higher than
expected but probably not too far off the
truth. Of course, our test procedure might be

It 1s very difficult for us to make a realistic

thought to be more arduous than normal
domestic use, but at no point were the
amplifiers stressed outside their design
limits.

However, amplifiers do fail in use and
sometimes this can lead to expensive repair
bills. More often the fault is no more than a
blown fuses as a result of a supply surge or a
momentary shorting of the speaker lines.
Such faults are easily repaired by the
replacement of the 5p fuse (but always with
exactly the same type and rating as the
original). Unfortunately for the average
owner the manufacturers now tend to fit all
fuses, including the frequently blown loud-
speaker fuses, inside the amplifier which is
then boldly printed with the words “"No user
replaceable parts inside — refer to qualified
technicians”.

The fuses can be wired into several parts
of the circuit and often a bit of simple
experimentation can narrow down the fault.
If you switch the amplifier on and no
indicators light up and there's no faint hum
from the power-transformer you know that
it's probably the mains supply fuse that has
gone. If the supply indicator lights up but
there's no output from the headphone socket
or from either channel, the chancesare thata
low-voltage power-supply fuse has blow.
Finallyifonly one channelfailsbut youhavea
signal at the tape-out socket and, possibly, at
the headphone socket then itsa good bet that
the speaker output fuse has blown.

When an amplifier does fail it can put DC
(eg, one of the supply lines) onto the
loudspeaker and you will hear a very loud
buzz from the speaker — albeit not for long
because it will soon burn-out. Some ampli-
fiers have relays or triac circuits (eg, the
Quad 405) to protect the loudspeaker, while
others just rely on the fuse. But the fuse can
often be poor protection. The average 35W
amplifier will have a 4A fuse which requires
a sustained minimum current of 8A to
guarantee fusing. When the amplifier fails
one of its, say, 36 volts supply lines will be
across the speaker which ifit hasa 6ohm DC
resistance will be fed a current of 36/6 = 6
amps but the fuse wen't blow. Reduce the
fuse to 3-15ampsand you're prokably safe

The fact 1s that the repair cost of
consequent failure of the lcudspeaker can
often dwarf the cost of repairing the
ampiifler.
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Now ELLIS MARKETING
offer the ARISTON roso +
LINN BASIK Arm & Cartridge
AT £189 COMPLETE!!

D

.B*ﬂﬂwi “The RDE0 has coms out
pEC wall in virtually every respect,
paralleling and in some arcas proving mar-
ginally superior to the performance of the
recommended Thorens TD1605. As sach, it
clearly merits recommendation itself, and
will happily partner many good quality

tonearms costing up to £150 or so.”
HI-FI CHOICE

D
ALl “"—“nt “The BASIK can be recom-
pEC mended, and will win many
friends amongst prospective Linn custom-
ors, as well as purchasers of other manufac-
furers” turntables. In its own right the BASIE
is a fine walue for monwey arm, and the
supplied cartridge provides a convenient
and compatible starting point.” s
HI-FI CHOICE

I believe that a combination of the ARISTON RD80

+ LINN BASIK arm and cartridge to be one of the
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Beyer Dynamic
wearing comfort
has been an industry
standard for over fifty
years.

Even Hi Fi News were f"
impressed with our new

DT550’s . . . “A comfortable,

well made, well matched set . .,

in fact the lightest of the

circumaural variety”.

But lightness and wearing comfort are unly
half our story. With “one of the clearest
of all pulse responses”, the DT550’s will
deliver you that crisp, clear sound
other headphones sadly lack.

beyer dynamic

Try them for yourself, clip the coupon now for the name of your nearest
Beyer Dynamic stockist; and slip into something more comfortable.

Name ___Address
Bever Dvnamic (GB) Ltd. 1 Clair Rd.. Havwards Heath. Sussex RH16 3DP. Tel: (0444) 451003




A&R A60

Now getting rather long in the tooth, the A & R A60 has been selling well for the past 5 or 6
years. It started out asa budget-priced model offering fairly basic facilities but the present

price is undoubtedly high compared to its imported competitors. The styling is pleasantly
simple with a narrow black fascia screen-printed in white and a wrap-round walnut veneered
lid. On the front panel the mainsswitch is dominant and really looks well out of scale with the
other controls. The four control knobs are not clearly identified at a glance so some familiarity
needs to set-in before you can be sure of grabbing the right control. Nor are there any centre
detentsor panel graduations toensure anaccurate ‘zero' position for balance and tone controls
— particularly in the case of the latter as there is no 'tone-cancel switch.

Whatyoudo haveisthree inputsand one for tape, a mono-stereo switch, and a quite effective
high frequency filter turning over at about 7kHz with a 12dB/octave slope

The loudspeakers can be connected ‘'directly’ (although there is a fuse in the output line)
using one pair of 3mm sockets or, using the second pair of sockets, via the muting switchon the
headphones socket. All input sockets are 5-pin DIN types which many of usfind inconvenient,
butwork [ did some yearsago (and reported ina HFParticle) showed that with its self-cleaning
silver contacts the DIN socket givesa far better contact than the oridinary grade of phono jack.
A & Ralsomakea moving-coil head-amplifier (see thatsection) which plugsintothedisc input
socket and gains its power fromthe A60. Finally, A & R offer a range of input matching modules

which plug-in to give alternative loadings for the disc input.

CONSTRUCTION & TECHNOLOGY

The internal construction of the A60 1s tidy with all
the components, except the toroidal transformer,
pbeing mounted on one large printed-circuit
board. Thisform of assembly, with both the inputs
and outputs being virtually direct-soldered onto
the board, does give a consistent and predictable
standard of performance. The board 1s screen-
printed with all the component designations and
carries a numper of components accessible to the
owner. These are the fuses for the power supply

and loudspeaker lines (the latter fusesmay blow 1f

some low-impedance speakers are driven hard),
and a power supply link to permit the use of the
optional HA-10 moving-coil head-amplifier. Final-
ly, near the input sockets there is a piug-in module
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which carries the input loading components
(resistance and capacitance)forthe disc-inputs A
range of inexpensive alternativesisavailable from
A & R or you can make your own.

Through holes 1n the baseplate you can adjust
two small preset controls which vary the tape
replay level They are uncalibrated but can be
useful in matching the tape-monitor level

The circuitry of the A60 is extremely simple
Incorporating no ‘technological breakthroughs'
The power amplifier has the usual differential
nput stage run at a constant current and the
feedback is AC coupled. The output stage 1s
quasi-complementary and uses a pair of 3055
power transistors — slow but rugged.
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One of the most significant aspects of the A60's
design is the use of built-in filters to tailor the
response. Thus the preamplifier stages incorpo-
rate a high-class filter which rolls-off low and
subsonic frequencies, while at the input of the
power amplifier there is a passive filter which
rolls-off the high frequencies and in doing so limits
the slew-rate of the incoming signal to prevent any
TID. The overall result is that the signal bandwidth
1s limited to that which the amplifier can process in
a linear fashion.

TEST RESULTS

The power-output comfortably exceeded the
rated 35W (8ohms) by reaching 48W with
both channels driven at lkHz The power
increased into 4ohms but the A60 was less happy
with the capacitive load which couldn't be driven
much above half the available output voltage.

Both the harmonic and intermodulation distor-
tion figures were low enough, although not as low
as many more recent designs

The preamplifier section measured well with a
healthy overload margin on disc and good stereo
separationinthe midband, althoughthisfellathigh
frequencies

The frequency response measurements re-
vealed that the A60's bandwidth 1s sensibly
curtailed to just beyond the audio band and then
smoothly rolled-off The RIAA accuracy was

MERIT * % % 5c 5%
VALUE * % % % 3¢

In all this amplifier did not display an
outstanding performance in any one area but did
offer a very balanced specification with no
obvious areas of weakness.

The A60 was well-liked during the listening
tests, its rendition of the dynamics 1n musical
passages being particularly fine. This amplifier
always seemnied to be in control of the loudspeaker
and in consequence the bass was both detailed
and natural sounding.

Tonally the amplifier seemed a little bright yet
lacked both the smoothness and transparency of
some better designs Thehighfrequencieswerea
problem area with some transient signals sound-
ing rather ‘'splashy' and imprecise on occasion

But overall a very satisfying impression was
created.

THE VERDICT

A rather basic amplifier, ina basic case, and
having only basic facilities; yet an amplifier
that produces a satisfying sound quality
despite its seemingly pedestrian specifica-
tions. The A60 may be getting a bitlongin the
tooth and rather more expensive to purch-
ase than its ‘budget’ image suggests but,

reasonable but showed a slight mid-range when it comes to reproducing music, it still
emphasis. offers good value.
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AIWA AA-8500

iwa are well established in the hi-fi world and indeed they are a sister company to Sony. In
ecent years, though, they have tended to concentrate their marketing on rack systems
although most of their productsare available as separates. The AA-8500ishere reviewed inits
'separate’ role asa 50W per channe! integrated amplifier. The overallstylingisrather odd asit
stands, but looks quite smart when the amplifier is rack mounted in combination with a tuner,
cassette deck, etc. The front panel is satinanodised with subdued grey printing butsplitby a
blue acrylic indicator strip. The row of selector switches are also in blue plastic and illuminate
when pressed — the overall result being quite effective if you like that sort of thing. Above the
selector switches is a horizontal slider control for volume, while alongside is a miniature rotary
balance control Indeed the balance and tone controls have knobs so small that it is difficult to
use them smoothly.

Four main inputs and one tape connection are provided so tape-dubbing is only possible by
using one of the auxiliary inputs. Subsidiary controls include loudness, muting, stereo mode,
subsonic filter and a curious switch called DSL. This stands for ‘Dynamic Super Loudness'
which appears to boost the low-bass in some unexplained way to compensate for the low-bass
roll-off of the loudspeaker. Two loudspeakers can be connected and separately switched and
the power fed to them is displayed on a horizontal bar-meter (behind the blue strip) which uses
seven segments common to both channels.

CONSTRUCTION & TECHNOLOGY

Internally the Aiwa 1s quite neatly built with some
substantial components unexpected 1n such a
‘budget’ product. For example the extruded
heatsink is very substantial, the transformer is an
efficient but expensive toroidal type, and decent
heatsinking has been provided for the rectifier
and power supply regulators.

Other nice detalls included the use of high-
temperature insulating sleeving on all the mains
wiring, and the better quality sealed preset
resistors on the boards. The bulk of the circuitry is
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on one large PCB which is neatly laid out but
doesn't carry component designations.

No circuits were provided but it was apparent
that most of the amplification is provided by ICs,,
the power amplifiers again using the increasingly
familiar STK series of power-block ICs.
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TEST RESULTS

There was litle difference between the single and
both channel output power into 8ohms, this
suggesting that the power supply is of good quality
and ‘stiff. However, the power output into 4ohms
only increased by a few watts because of early
current limiting which also restricted the 2ohm
power to under 34W. The reason was clear when
the peak current capability was measured only
5Y2ampsbeing possible before limitingoccurred.

Most of the other measured results were fine
although the frequency response was rather
unnecessarily extended at the top end, the
response being only 1dB down at 150kHz. The
stereo separation was fine at 20kHz but could be
usefully improved at 1kHz

Finally a most extraordinarily accurate
equalisation response was measured particularly
inview of the Aiwa's price. From 30Hz to 20kHz the
response was accurate to £0-04dB.

The sound quality of the Aiwa was quite fair at
low levels but when moderately loud the sound
pbecame muddled and confused. The bass, never
seeming to be particularly well controlled, also
pbecame much worse as the sound level increased.
Tonally the balance was fairly level but a
harshnessarose in the treble and so at reasonable
listening levels the sound took on a ‘boom-crash’
quality. More positively the sound was quite lively
and exciting so thisamplifier could be successfully
partnered with a smaller pair of speakers not
having much bass extension.

THE VERDICT

If we look atthe all round performance of the
8500 it is difficult to see it as much more than
undistinguished 50W model. The price is
about average for the power rating and
facilities offered. In practice you are unlikely
to find the Aiwa particularly better or worse
than much of its competition.

The sound quality is not outstanding but
may appeal tothose wholike a lively exciting
sound and are prepared to live with the
deficiencies found.
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AKAIAM-U33

he Akal AM-U33 isone of a range of amplifiers which differ mainly in terms of their rated

power output. The particular model isinexpensively priced but israted at 43W into 8ohms.
The styling 1s fairly nondescript with an extruded aluminium front panel and a creamy-grey
painted case. The panel layout is neat but dominated by a large ‘power-meter' bar display
using nine LEDs for each channel The calibration reflects the equivalent power fed into a
constant 8ohm load (which a loudspeaker definitely isn't) with two ranges being switch
selected — 50mW to 70W and SmW to 7W.

The volume and balance controls have been made concentric, the large knob being for
volume whilstan inner knob with a raised pointer controls the balance. The two controls do not
interfere with each other so there is little likelihood of upsetting the channel balance while
rotating the volume control.

Inputsare provided for amoving-magnet cartridge, twolinesandtwotapedecksand a small
LED indicator is positioned above each selector switch to confirm the setting. The amplifier
has bass and treble tone controls (which cannot be bypassed) but no filters. Only one pair of
loudspeakers can be connected and these are switched out when a pair of headphones is
plugged in. Finally a potentially useful feature has been provided in the form of separate
preamp output and power-amp input sockets connected normally by a jumper link. Thusitis
possibleforthe owner toupgrade either the power-amp or preamp section ata later date or to
use the AM-U33 as a slave amplifier.

CONSTRUCTION & TECHNOLOGY

The AM-U33 is substantially built into a plated socket. To judge from the overall internal

steel chassis which has screening panels around
the preamplifier circuits. Most of the circuitry 1s
mounted on three large circuit boards linked by
ribbon cables terminated by plugs and socketsfor
ease of service Particular emphasis has been
placed upon electrical safety, so all the mains
wiring and connections are sleeved and
shrouded. A 3-core mains cableis provided which
1s connected through an IEC pattern plug and
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appearance and the components used it 1s clear
that Akal have not skimped 1n building a well
engineered product

Integrated circuits are used for all the signal
amplification. The power amplifier consists of a
large high-power IC which 1s bolted onto a
substantial heat-pipe which mcves the heat away
from the main circuit board and 1ts heat-sensitive
components. A single power supply 1s used



TEST RESULTS

Maximum power output was 50W with both
channels driving 8ohms; the Akai really impress-
ed me with its 4ohm capability, a figure of 100W
being measured. The protection circuit cut in to
limit the current when the output reached a
respectable 13 volts RMS into the capacitive load.
Up to that point the distortion remained low.
Similarly good figures were measured for harmo-
nic distortion, power bandwidth and damping
factor, while the almost non-existent DC offset
voltage was a credit to such an inexpensive
amplifier.

Measurements made on the pickup input
showed a reasonable level of performance
although the hum level wasa little on the high side.
Against this must be set the good overload
capability. The stereo separation figures were
rather disappointing, being only about 25dB at
20kHz. The equalisation fell within rather wide
limits being most in error in the 400Hz to 1kHz
region.

Onaudition the tonal character of this Akai was
of a slightly forward midrange and a slightly
recessed top. At low levels the sound quality was
pleasant enough but there wasn't much resolution
of complex detail or revelation of harmonics, say
on struck piano strings. The imaging was
imprecise with the sound all piled up between the
speakers. When the volume was increased the
sound quality was almost unpleasant, the high
frequencies becoming aggressively dominant

£10
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and the bass getting out of control.

However, forit's price the AM-U33 did produce
a sound that many people instantly recognise as
hi-fi. Fed with undemanding source material the
results would be acceptable to many owners

THE VERDICT

Although there must be some reservations
over the Akai’s sound quality, these were
mainly concerned withtheamplifier'srepro-
duction at high levels. That said the AM-U33
offers agreatdealforits price, particularly a
generous power output capability and an
overall above average performance. This
amplifier is well built and nicely finished, so
a recommendation will not be out of place,
the overall rating representing good value.
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AUREX SB-66

he SB-66 is a 60W per channel amplifier and incorporates the Aurex 'Clean Drive' system
which is intended to compensate for the signal losses that occur in the speaker cables.

This amplifier has a distinctive all- black appearance which is enhanced by the use of an
acrylic fascia over the top section of the front panel. This fascia carries illuminated legends for
the control switches and displays long coloured bars to signify their operation. The effect is
quite striking and, for once, can be seen as a useful aid for checking the settings especially as
the switches are very small and, having black buttons, difficult to see.

The SB-66 has 4 main inputs (both moving-magnet and moving-coil for disc) and two tape
inputs with comprehensive dubbing (both directions) and monitoring facilities. The large
diameter centrally placed volume control does not follow the fashion of detented rotation in
steps but operates very smoothly with good tracking between channels.

The bass and treble tone controls cannot be bypassed but do have the centre positions
detented. They are supplemented by subsonic and loudness filters. The control line-up is
completed by a muting switch (—20dB) and a mono-stereo mode switch.

Two pairs of switched loudspeakers can be connected but only one pair has the 3-wire
Clean Drive facility which can be turned-off by a front panel switch.

CONSTRUCTION & TECHNOLOGY

Virtually all the pre and power amplifier circuitry
is carried on one very large PCB. Most of the
push-button switches are soldered directly onto
the board and then operated by longactuatorrods
to the front panel. The SB-66 has a common
power-supply for both channels, whichisfed from
a substantial transformer.

Aifs

Generally the components are of a good quality
and the standard ofmanufacture high. Much use of
ribbon cable keeps the wiring tidy although for
some reason the transformer wires are not cut to
length the surplus being bundled up and tied
rather untidily.

The circuit design is simple and notable for the
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minimal use of components. The disc stage usesan
IC Op-Amp but with a discrete transistor
differential front end to reduce the noise. The
same circuit 1s used for moving-coil amplification
by switching the input and feedback resistors
(increasing the gain by a factor of 10). This is an
Increasingly common money-saving technique
used by Japanese manufacturers but 1t hardly
represents a design optimum and rarely sounds
satisfactory.

The remainder of the preamplifier circuitry is
basedaroundan IC. The power amplifiersalso use
a simple circuit with a complementary output
stage using low-cost plastic power transistors.
Relay loudspeaker protection and the amplifier's
limiter circuitry is controlled by an IC.

TEST RESULTS

The power-output of the SB-66 fell appreciably
when it was hot after the pre-conditioning run so in
normal use the 67W output (both channels 8ohms)
would be exceeded by an appreciable margin.
The power rose comfortably into 4ohms (110W)
but fell back to about 80W 1nto 2ohms because
of protection limiting — still a quite acceptable
result. The harmonic and IM distortions were low
but an anomaly was shown in the damping factor
measurements. This was about 60 at low and mid
frequencies but had fallen to only 14 at 20kHz this
representing an output impedance of nearly 0-6
ohms. This would result in a noticeable signal loss
at high frequencies with some speaker types
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unless the Clean Drive system was in operation.

The measured performance of the preamplifier
section was fine. The frequency response was
fairly extended being down 1dB at 4Hz although
the subsonic filter was very effective the response
being down 2dB at 20Hz but 19dB at 6Hz

The RIAA response was accurate within
+0-2dB limites 20Hz and proved to be virtually flat
in character.

In the listening tests the use of the Clean Drive
systems was found to give rise to only small
audible changes and these varied with the choice
ofspeaker. Generally thoughthelowermid-range
became more detailed and less warm. Overall the
sound quality of the SB-66 was not outstanding. The
sound was pleasant and well balanced but the
bass lacked real punch and there was a notable
lack of resolution in the imaging so that the sense of
front-to-back location of instruments was most
vague.

THE VERDICT

The Aurex SB-66 is an interesting looking
amplifier having a quite commendable
performance on the test-bench. It was
thought to have an average sound quality,
smooth, good tonal balance, but not too
revealing or precise. Nonetheless it will be
well liked by many who want a good
all-round well-equipped amplifier. At its
price the SB-66 must represent good value.

TEST RESULTS TEST 201z TkHz 20KHz
POWEROUTPUT 80 | 75 79 79
(WATTS) 8+8q | 60 67 65
a0 [0z 110 108
HARMONIC DISTORTION
= S ATS) 0006 0009 0030
B FREQUENCY RESPONSE Low HIGH
i li BETWEEN —1dB POINTS aHz 50kHz
= H =
-
B J'U o
-100 -1d8 0k |
oy }] [ ] L] 20 ha 5_0 100 200 500 L 2k 5k 10k
- hiooo| snraTio | PuOVERLOAD |[sTEREOSER| MAxouTPUT
- g 20 1K 20K 1
30 e M 0 B0 it 0
- LIk 4
'I ,| 1 | o &0 40| 15
a0 B - A 4i
™o ! JRTA o 0 a0-] 30 10
-80 ! j 1 | |
L LTI - 20 20-]
00 T ) [ 123 POOR iR+ dB dB

41



AUREX SB-77 2 (&

he SB-771sthe big brother of Aurex's SB-66 Clean Drive amplifier and is ratedat 100W 1n

contrast to the latter's 60W. Less desirably the price has almost doubled from the SB-66's
£165 to £330. Otherwise the two models are visually much the same and have many common
features.

The styling of the SB-77 is quite distinctive, albeit rather flashy, with the all-black case
setting-off an acrylic fascia occupying the top two-thirds of the front panel This fascia carries
the large volume control and a numberofthin-bar indicators which light-up from behind; witha
number of miniature (almost invisible) push-switches along its bottom edge. The remaining
rotary controls are on the bottom third of the front panel.

There are four inputs (including both moving-magnet and moving coil for disc) and two tape
inputs with comprehensive dubbing and monitoring facilities. The bass and treble tone
controls can be switched out of circuit and are supplemented by loudnessand subsonic filters.
There isalso a 20dB mutingswitchand a mode switchwhichalsoallows the stereo channelsto
be reversed. Two pairs of loudspeakers can be switched on together or separately, although
only one pair can be connected in the 3-wire ‘Clean Drive' configuration. On the back panel
thereisaswitchwhich isnormally locked into position which sets the amplifier for normal 8 or 4
ohmsoperation. For use in the UK the amplifier is supplied with the switch in the 8ohm position.

P
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CONSTRUCTION & TECHNOLOGY

The chassis of the SB-77 1s quite crowded with, 1n
places, one PCB stacked above another and there
1s a fair amount of inter-board wiring fixed by
wire-wrapping onto terminal posts and neatly
located loomed into cableforms Generally the
standard of construction shows great care but the
mains supply wiring and fuse assembly 1s untidy,
although quite safe

A large toroidal transformer i1s common to the
both channels and the power supply uses
generous sized 15000uF reservoir capacitors and
such niceties as an extruded heatsink to keep the
bridge rectifier cool

Nocircuitdetallswere provided butitwasclear
that a mixture of ICs and discrete transistors is
used.

A9

The 4/8ohm switch was found to change
windings on the mains transformer inorder to give
a lower supply-rail voltage and, hence, a lower
dissipation (and cooler running) by the power
transistors, but equally a lower maximum avail-
able output

The most interesting part of the SB-77's circuitry
1s the ‘Clean Drive' system which uses a third wire
to the loudspeaker terminals 1n order to sense the
output current. This signalis applied to the input of
the power amplifier as positive feedback and,
causes the output voltage to increase by a factor
great enough to compensate for the signal loss in
the loudspeaker cables. The amount of positive
feedback possible does not affect the overall
stability of the amplifier.
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TEST RESULTS

For the purpose of these measurements and tests
the SB-77 was set to its 8ohm position. The both
channel power output into the 8ohm load was
about 120W rising to 140W with one channel only
There was also a heaithy rise inoutput to 2] OW into
4ohmsbut the power into 2ohms was limited by the
protection limiter as was the output into the
reactive load.

The harmonic distortion was found to be very
low right across the audio band and there were no
signs of notable high frequency IM distortion.

The performance of the preamplifier sections
was also found to be quitegood. Thenoiselevelsof
pboth moving-magnet and moving-coll inputs was
fairly low and a good overload margin was
achieved. The stereo separation of the disc input
was quite fine at high frequencies but was rather
low at 1kHz.

The RIAA accuracy fell between +0-2/—0-2dB
limits 20Hz to 20kHz and the response curve
showed a slight upper-bass, lower-mid lift and
some shght treble roll-off.

The SB-77 was also tested in the 4ohm setting,
the single channel power-outputs then showing a
reduction to 80W into 8ohmsand 130W into 4ohms.
It seems obvious that this setting 1s to avoid any
long-term overheating problems when driving
4ohm loads to comply with the German DIN tests.

For all the initial listening tests the SB-77 was
operated into loudspeakers with all Clean Drive
connections made and then a short appraisal was
made using a pair of Monster cables. The sound
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quality of the SB-77 was more controlled than that
of the smaller SB-66 particularly at the bottom end
where the bass was quite firm and solid until fairly
high levels. But the same ‘depth’ problem was
apparent and instruments were not precisely
located. It wasalsofeltthat to an extent there wasa
loss of resolution at high-frequencies and this
resulted in a loss of delicacy during some musical
passages

THE VERDICT

It was not found that the ‘Clean Drive’ system
offered a significant enough increase in
performance to justify more than a small
price premium over its competitors.

Therefore the SB-77, although a quite
competently engineered 100W amplifier,
may well be thought to be a little over-priced
for the sound quality it offers.
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BEARD ™

his combination is unusual in being the only valve amplifiers in this Buyer's Guide. They are
both constructed with thick aluminium front panels, an all-over black paint job with white
lettering, chunky, but rather crude, black knobs; the overall styling being like a big transistor

amplifier in the American tradition.

The P500A preamplifier has two moving-magnet disc, two line and two tape Inputs.
Otherwise the design is ‘'straight line’ with just balance and volume controls.

The P80 has undergone a major redesign of the circuitry since I last tested this 80W per
channelmodel. However the external appearance remains the same with two large power (or
more correctly output voltage) meters; a gain control per channel and a variable meter

sensitivity control.

The P80 also hastwoalternative inputs which can be selected by aswitch or the signal can be

turned off.

The overall appearance of these two units was quite striking and gave an impression of
power and solidity but the detail finish was rather untidy by Japanese standards.

CONSTRUCTION & TECHNOLOGY

The P80 has two mono amplifiers installed
side-by-side in the same casing Most of the
components are mounted partly on PCBs and
partly on tag-boards. There is a lot of hard wiring
pbutthisis nearly done with much use of clamps and
ties to locate cableforms correctly. The chassis
itselfis very strong and rigid being made of heavy
gauge steel.

The P5S00A isbuiltintoasimilar steelcase. Again
theinternallayoutisveryneatwiththe nine valves
plugged into a large PCB which is stuffed with
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good quality components. The regulated power
supplies are quite complex using two transfor-
mersand housed ina separate steel box within the
chassis, no doubt in order to shield out mains hum
radiated from those transformers.

No circuit information was provided although 1t
was apparent that the amplifier stages used
valves! Actually the P80 uses two KT88 valves in
ultra-linear connection with fixed bias and large
expensive-looking output transformers.



TEST RESULTS

Earlier this year I tested a P80 and obtained some
disappointing result which led the designer to
make some major chances to the circuit. These
have obviously worked because the performance
of this sample was considerably better. Power
outputinto 8ohms was almost exactly 100W butfell
slightly to SOW (less at 20kHz) into 4ohms because
of the transformer mismatch. The peak instan-
taneous current was about average at 11 amps.

The harmonic distortion was perhaps higher
than readers are used to seeing but was
essentially low-order and as such relatively
inoffensive. The IM distortion whilst low on the
widely spaced tones increases to show some
significant sidebands when the two tones 100Hz
apartwere used. This could resultin some loss of
resolution at higher frequencies.

The preamplifier measurements were quite
acceptable although some might find the disc
Inputs rather too sensitive (approx. 1 mV gives
100W 1nto 8ohms). The overall frequency res-
ponse was sensibly curtailed at high frequencies
but was well extended at the bottom end being
parely 1dB down at 2Hz. The intention has
apparently been to have minimum phase shift at
low-frequencies. The RIAA response is essential-
ly flat but shows a significant bass and treble
roll-off — the former being quite surprisinginview
of the response through the aux. input.

The 1nitial impressions during the listening tests
were of a tight and solid sound with some

£356 MERIT * % % % ¢
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midrange emphasis and a smooth almost rounded
character.

The two units were auditioned separately and
the PSO0A was thought to be the weaker of the
productsalthough the warmsmooth quality willbe
popular with many listeners. Solo voice was
particularly pleasant but more complex passages
revealed a loss of some detall as well as a lack of
precision in reproducing the ‘attack’ of some rock
passages.

The P80, though, is now much improved with a
firm bass reproduction that seems to drcp the
sound through the floor on loud passages! Yet the
nicemidrangequality hasremained with a feeling
of depth that was most convincing. The treble was
feltto be slightly recessed and with some merging
of detail

THE VERDICT

Obviouslyaproducttopolarise opinionsand
not one to appeal to the ‘man on the Balham
omnibus’. Yet there are many people who,
once exposed to a good valve amplifier, can
no longer come to terms with the sound
made by the average transistor amplifier.
This system has its own unique character
and comes from a pretty well established
manufacturer so I've no doubt that many
readers will want to listen to this combina-
tion.

TEST RESULTS
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510

CRIMSON 5o

Ithough they started in the business of making low cost kits but now the bulk of their
activitiesisin producing arangeoflow-cost buthighlyindividualisticaudio amplifiers. The
review models consisted of a 510 preamplifier fitted with a moving-coil input module (an
alternative moving-magnet module is available) and a pair of 520 mono amplifiers. The styling
or lack of styling gives the units something of a home-made appearance but the intention has
been to spend the money on components that contribute to the final performance
The power amplifier hasan LED indicator set into the heatsink but the inputand output (4mm
sockets) connections are at the back together with an awkwardly placed rotary on/off switch.
The preamplifier has a silvered panel with four fairly cheap looking knobs for volume,
balance, tape monitoringandthe input selector for thetuner, disc,andtapeinputs. Inside there
is space for a range of modules giving gain and loading options for different cartridges. But
most of the space is taken up by the two PP9 batteries which are intended to give hum free
operation. Batteries are expensive and also develop a high internal resistance as they
discharge so a better long-terminvestmentis a set of rechargeable nickel-cadmium cells and
charger. One problem experienced was that we kept forgetting to turn off the preamplifier
with the result that the batteries ran flat.

e — —— —

CONSTRUCTION & TECHNOLOGY

Internally the 530 could hardly be simpler with
transformer and capacitors on the chassis and a
power board bolted to the extruded heat sink. The
layout is neat with tidy well-secured wiring but I
was disappointed to find the capacitors secured
by a tie-strap and sticky pads. The PCB is rather
crowded but of good quality and printed with
component designations. No circuit was provided
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but the 530 appears to be an AC feedback type
with a quasi-complementary output stage using
the well-regarded Toshiba 2N3773 transistors
The 510 1s also nicely built but in this case the
bulk of the space is taken up by the batteries. Two
main PCB's are used and these plug-in to each
other, one being removable depending on
whether the moving-magnet or moving-coil



option 1s desired. The moving-coil stage circuit
usesasimple two-transistor complementary stage
buttheremainingcircuitryismoderately complex
using amix ofdiscretetransistorsand what appear
to be BIFET ICS (although Crimson have rubbed
off the type numbers)

TEST RESULTS

The maximum continuous average output power
Into 8ohms was 71 W at 1kHz but was down to 58 W
at 20kHz this suggesting that a more accurate
full-band power-rating would be 50W. not the
manufacturer's 80W. The power rose nicely into
4ohms (100W)andtoalesser extent 2ohms (115W)
but again the 20kHz figure was significantly lower
because of rising distortion

The harmonicdistortion waslow in the midband
but rose a great deal by 20kHz and some IM
sidebands were revealed. The transformersused
In the 530s also gave off severe audible
mechanical hum during power-testing

The 510 preamplifier gave better results with
fairly low-noise and an excellent overload figure
However the stereo separation figures were poor
at lkHz The RIAA equalisation was rather
Inaccurate by current standards and the curve
shows a degree of bass cut becoming severe
below 50Hz (— 2-6dB at 20Hz) and a shght boost 1n
the presence region The same bass-cut was
maintained through the auxiliary input the —1dB
points being 24Hz and 30kHz

The results of the listening tests were rather

£114 MERIT * % % ¢+
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more positive, the sound stage being quite stable
with good 1imaging and. to a degree, controlled
delivery of power. The bass wassolidin character
and had good definition - indeed 1t would seem
that Crimsonhavemadea worthwhile exchange of
low bass extensionforbassclarity The midrange
was open but rather forward and this gave a good
sensation of action and dynamics on rock
programme material. The only real problem area
was at the top end which was tending to hardness
and coarseness. Otherwise a good result

THE VERDICT

Nothwithstanding concern about the treble
qualities this combination was pleasant to
listen to. Its appearance is in the best
cottage-industrytraditionalthoughthe inter-
nal construction was fine. On a value for
money basis the 510 preamplifier must be a
bargain and our tests showed that it worked
well with other power amplifiers. As we
went to press Crimson arrived with new,
all-black, versions of the 510 and 530. This
version of the 530 delivered some 90W into
8ohmsat 1kHz. Otherwise there was no sonic
difference between the oldand new models.
So the 530 power amplifier can be seen to
represent reasonable value, but it does face
some severe competition.

TEST RESULTS
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In many ways the Denon PMA-510 looks the archetypal Japanese amplifier with its brushed
aluminium fascia and slimline appearance. Rated by the manufacturer at 50 watts per
channel the PMA-510 has four main inputs (selected by the four clearly positioned
push-buttons) including both moving-coil and moving-magnet cartridges. Two tape-decks
are provided for, the Rec. Out' switch enabling the user to record the signal from any input
source (not necessarily the one being listened to) and to dub from deck to deck in either
direction. The tone-controls cannot be bypassed to ensure a ‘flat’ setting but they do have
centre detents and these were, In fact, found to be accurate. The usual loudness control 1s
provided, together with a subsonicfilterturningover at nominally 20Hz, although with its slow
6dB/octave slope it proved to be of little practical use.

Two pairsofloudspeakerscanbe connected but the single switch only allowsone pairto be
connected at once. Perhaps one of the better features of this model 1s the dominant volume
control which fitted the hand nicely and proved to have a smooth progressive action with
accurate tracking between channels over most of its range.

Inall, aneatunadventurous design finished to the excellenthighstandards we have come to

expect from Denon even in a product of such low price.

CONSTRUCTION & TECHNOLOGY

My first impression after studying the internal
construction of the PM-510 was to wonder how
Denon managed to manufacture it for the price
That fine front panel is not an aluminium extrusion
or a plastic moulding but a precision diecasting.
The same philosophy extends to the choice of
components with a high quality volume control,
dust-sealed (instead of open) preset pots, and an
oversize extruded heatsink extending the full
amplifier width, doubling as a chassis support to
improve rigidity. The circuitry is on two boards,
the rear one of which is connected to the small
signal sockets. All the signal switching is done on
this board using remote rod and cable operated
switches. The front board carries the tone
controls, etc, the two power amplifiers and the
single shared power supply which is fed from an
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unusually large transformer.

One nice piece of attention to detailisthe way in
which all cables are firmly located by clamps to
the chassis, thereby avoiding any likelihood of the
performance changing if the cables are
accidentally repositioned.

No circuit information was provided by the
Importer but an inspection revealed that all the
preamplifier circuits are based around the use of
lownoise ICsmadeby NEC. Thepoweramplifiars
use discrete transistors in a DC-coupled circuit
with a complementary output stage. Two biasing
networks are used, one of which maintains a bias
on whichever output transistor would be cut-off by
the signal. This gives a non-switching configura-
tion free of crossover and notch-type distortion.



£13

TEST RESULTS

The PM-510 proved to have a healthy output
capability with some 70W available on single
channel operation into 8ohms rising to an
excellent 1 10W into 4ohms. There washardly any
difference between the single and both channel
power-output, a testament to the generous
power-supply fitted. Harmonic and IM distortion
both proved to be very low with, as expected, no
visible crossover artifacts. The peak current
capability was determined by the saturation of the
output transistors, rather than by protection
limiters, and was an adequate 17 amps.

The stereo separation was also excellent with
61dBat20kHz Relativeto the measured sensitivity
the pickup overload margins and the noise figures
were also good. The overall bandwidth was
sensibly limited outside the audio band whilst the
RIAA equalised response was very accurate.

The Denon PM-510 gave a performance during
the listening tests which was surprisingly good for
an amplifier of this price. When used at sensible
levels it was hard to find much wrong with this
model except by making unfair comparison to
hyper-expensive exotica. The sound was clear,
with good tonal balance and accurate resolution of
stereo images. The sound was also detailed,
although the bass could become a little muddled
on full orchestral passages. Unfortunately the
sound became progressively more unpleasant as
the volume was raised with a sort of reedy'
character dominating.

MERIT * % % % 3%
VALUE * % % % %

THE VERDICT

The PM-510 is a well thought-out product
with a useful range of sensible rather than
gimmicky facilities. Construction, finishand,
to an extent, styling are all to Denon’s usual
high standard. The laboratory measure-
ments showed an above-average level of
performance while the listening audition
found little to criticise and a lot to praise
provided that the listening levelis moderate.

In all a product well worth its recom-
mendation at this price level.
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DENON PMA-540

he PMA-540 is obviously similar to the PMA-510 model, although the power output is

increased to 80W and a few additional features are provided. The standard offinish is high
with all the controls fitting accurately and working smoothly. The silver-grey finish gives the
fasciaa soft, attractive appearance although it does seem rather cluttered compared with the
simpler PMA-510.

The four inputs (including one for moving-coil cartridges) are selected by the row of
rectangular switches, each one of which lights up an indicator. A further selector switch
permits dubs to be made in either direction from the two tape connections or it can switch off
the signal feed to the recorders. Other controls include loudness, an inadequate 6dB/octave
subsonic-filter and a 'direct’ switch which bypasses the bass and treble controls. The Denon
can drive two pairs of loudspeakers and these can be individually switched.

Denon make much of their Real Time Audio Technology' in the 540. Thisphilosophycovers
several different techniques including direct-coupling and DC servo systems to maintain
absolute stability; also use of a non-switching type of output stage — another one of the pseudo

Class A circuits, this one being called ‘'zero cross linear bias'.

CONSTRUCTION & TECHNOLOGY

Like the less expensive PMA-510 this Denon
model 1s constructed to a very high standard,
typified by the use of a diecastfrontpanel finished
to a very high standard. Inside, the layout of the
PMA-540 i1s neat with just two circuit boards
interlinked by cables and wires firmly retained in
position by clamps attached to the chassis.
Nonetheless, the main circuit board looks untidy
with a lot of wires criss-crossing its surface.

A large extrudedheat-sink extendsacross the
middle of the chassisand in consequence space 1s
short so the large conventional transformer of the
510 has been replaced by a smaller (but
presumably more efficient) toroidal type. Againa
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single power-supply 1s shared between the
channels.

The circuit design seems similar to that used in
the PMA-510 and again uses ICs throughout the
preamplifier stages. The moving-coil stage,
though, appears to be enclosed In a metal
screening can, no doubt to reduce the pickup of
mains hum and interference spikes.

The transformer 1s not double-insulated so this
amplifier must be used with the earth wire
connected. [wasalso surprised tofindthat only the
live side of the supply is switched (not neutral as
well) and that there are no visible secondary fuses
— only a single 8 amp mains fuse.
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TEST RESULTS

Despite its apparent similarity to the 510 the
PMA-540 1s a more powerful design but doesn't
have a proportionally larger power supply. In
consequence there is some difference between
the single and both-channel power outputs
although both figures were comfortably over the
rated figure. The power rose into 4ohms, but notas
muchasexpected, there beingindicationsthat the
protection circuits were beginning to operate.
Into 2ohms the power fell as the protection
clamped the output. The biggest shock was the
peak current capability which was substantially
below that of the PMA-510 (17 amps) — not much
more than 6 amps being possible for any longer
than a very short transient.

Both harmonic and IM distortion werevery low
and unlikely to be of any significance

The preamplifier stages measured quite well
with good stereo separation right across the audio
band and an adequate overload margin, although
this fell slightly at high frequencies. The disc
Inputs were surprisingly noisy and there was some
audible hum which we were unable to eliminate.
Unlike the PMA-510 the 540 has an extended
bandwidth (unnecessarily extended I believe)
with a —3dB response from 2Hz to 240kHz,

After auditioning the PMA-5101 expected great
things of the 540, butunfortunately it did not live up
to the promise. At low powers the sound was
pleasant but undistinguished, butat moderate and
high levels the quality was degraded, the bass in
particular being loose and uncontrolled with, in

MERIT * % 3¢ 3%
VALUE * % ¥r ¥¢ ¥

consequence, little resolution of low-frequency
detaill. On occasion the high frequencies seemed
Tagged' and as a result the amplifier could not be
playedatthesortoflevelsthe power ratings would
suggest.

THE VERDICT

The Denon PMA-540 has all the right
ingredients yet, despite its wide range of
facilities and superb standard of finish, it
only achieved an average measured per-
formance and below average sound quality.
In fact the less expensive PMA-510 repre-
sents a better buy and definitely a more
pleasant listening experience. It should be
easy for Denon to pinpoint the differences
and improve the 540 but in the meantime it
does not figure as one of our recommenda-
tions.
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DUAL CV1250

his West German product is one of Dual's more recent designs. Its styling is notably
European, with the long low look and an anodised front panel on a silver-grey case. The
front panel layout can be confusing initially for those reared on generations of Japanese
amplifiers but it islogical in a funny sort of way. There are afew normalinputs plus not two but
three tape sources. Tapes 1 and 2 can only be selected by the source function switch whilst
Tape 3 (labelled as Monitor) can only be heard by, yes you've guessed, pressing the tape
monitor switch. Some more of that funny logic. Two push-buttons select loudeness and
subsonic filter with a quite effective 18dB/octave slope and turning over at 18Hz. The bass and
treble tone controls cannot be switched out of circuit but do have detents in the zero position.
Next to the headphone socket there are switches for the two pairs of loudspeakers.
On the back panel there is a slide to give a choice of sensitivity on the disc input (nominally
1-5mV and 5mV for rated output).
Unlike most ofits Japanese competition the Dual is bare of metersand flashing lights, there
just being a single LED for power on.

CONSTRUCTION & TECHNOLOGY

The chassislayoutisrather untidy but the standard
of workmanship is high and good quality
components have been used. In particular a large
extruded aluminium heatsink is fitted and, just to
be sure, several over-temperature safety cutouts.

The circuit design of the CV 1250 1s unusual fora
budget priced amplifier. All the input signals are
switched electronically using a CMOS IC (the
same technique is used in the Quad 44 preampli-
fier). The use of these ICs has enabled Dual to
switch the signal at the input sockets and so avoid
the need forsignal path wiring and the risk of noise
and crosstalk pickup along the cable path. Before
the switches only the disc signal is amplified this
being done by a low-noise IC.
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After the volume control there s another ICand
the active subsonic filter followed by a passive
tone-control network. This 1s very unusual these
days because this passive network will intrduce
about 30dB of signal loss.

The power amplifer is one of the increasingly
familiar power IC packs, both channels being
driven from a rather small power supply.
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TEST RESULTS

The measurements of continuous average output
showed that a 30W rating would be about right.
Some 49W was available with one channel driving
8ohms but this fell to 40W with both channels
loaded. The power into 4ohms rose but not as
muchasmight be expected. Thisdidn'tseemto be
the result of any limiting action but because the
small power supply had high regulation and
therefore collapsed when high currents were
drawn

The harmonic distortion was very low and the
IM sidebands were of low-order. The frequency
response was curtailed quite sharply outside the
audio band, the —1dB points being 11Hz and
24kHz.

The disc stage had good stereo separationand
overload margins but the noise level was a little
high and, as can be seen from the plot, the RIAA
equalisation showed a shight treble-boost and
bass-cut. But the accuracy of this response is very
dependent on the position of the tone-controls; in
the zero position there was a more pronounced
bass cut

The subsonic filter worked well, the response
remaining virtually flat to 24Hz but being 12dB
downat 12Hz

And so to the listening tests where first
impressions suggested a not unpleasant but
equally a not exceptional sound quality

Overall the tonal quality was rather ‘middy'
which gave a false impression of detail although in

MERIT & % ¢33
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fact there was some masking of low-level detail
The bass was well controlled and firm but this
couldn't be sustained at higher levels where 1t lost
any sense of power or ‘punch’

The treble was equally well controlled but
lacked detalland gave distinctly vagueimaging. A
sense of depth (essential to realism) was also
missing.

THE VERDICT

Despite a sound quality that was neither
neutral nor accurate the Dual left a better
impression than most amplifiers of its price.
It proved quite capable of driving the more
difficultloads which leave many competitive
products gasping and turned in a measured
performance showing few design weak-
nesses.

If you want a low-cost hi-fi amplifier and
don’'t mind rather conservative styling, this
Dual product could merit consideration.

TEST RESULTS
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SXV6000

GRUNDIG 25000

nrecent years we haven't automatically associated the name of the electrical giant Grundig

with hi-fiso it was interesting to see this pre/power combination from the German company.

The appearance of the preamplifier is a little gaudy with silver knobs on a shiny silver-grey
fasciawhich, is covered by an array of knobs, indicators and tiny pushbuttons. The three large
rotary controls are for volume, balance, and level but this1sa misnomer for infactit seemsto be
a varlable loudness control to vary the normally fixed frequency contour at different listening
levels. There are two normal inputs, tuner and disc (moving-magnet or moving-coil) and two
tape Inputs with cross dubbing which is poorly explained in the manual and none too clear from
the front panel legends. The tone controi section is quite comprehensive with the normal bass
(40Hz) and treble (16kHz) controls being supplemented by two further cut/boost controls
centredat 300Hz and 2500Hz. All can be defeated by the tone switch. Finally thereisan internal
400Hz tone generator which can be used for setting-up the recording levels of tape decks etc.

The connectorson the back panel are an interesting mix of phono, 5 pin DIN, and 7 pin DIN
types so a selection of adaptor cables may be advisable.

The AS000 power amplifier is probably best rated at 70W into 8ohms as DIN power
specifications can be made to prove almost anything. It has a rather superfluous level control
which changes the gain in accurate 3dB steps and a decent 18dB/octave subsonic filter. There
are two switched speaker connections and naturally a great big ‘power-meter' display.

Finally an interesting power-limiter system for those who are neurotic about their small
speakers. Its labelled for maximum outputs of 30, 60, and 120W (4ohm) but is somewhat
unnecessary except perhaps at parties when enthusiasm with the volume control might
overcome prudence.

CONSTRUCTION & TECHNOLOGY

Only one word adequately sums up the construc-
tional standard reached by Grundig — excellent!
The chassis layouts were a joy to behold. In the
preamplifier the circuitry is on two large, neatly
laid out PCBs. The moving-coil circuitry is
completely screened (for low-noise) by a metal
box and further screening surrounds the large
high quality C-core transformer which carries an
over-temperature thermal cutout switch.

The power amplifiers each have a massive cast
aluminium heat sink and separate power-supplies
(rectifier and reservoir capacitors) but a common
and massive C-core mains transformer.
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The circuitry of these Grundig products is all
discrete with some quite novel design work.
Separate amplifiers are used for the moving-
magnet and moving-coil inputs, the former usinga
differential input stage; the latter a single ended
input. All the stages are powered from a single 30
voltsupply railalthough thisisincreased to 50 volts
for the output amplifier stage

The fairly conventional power amplifier is
preceded by an active subsonic filter which has 3
poles to achieve a sharp 18dB/octave roll-off.



TEST RESULTS

The Grundig power amplifier was good for about
80W into 8ohms with little difference between the
single and both channelfigures; a testament to the
efficiency of the large transformer used. The
power into 4ohms rose to a very good 150W
(midband) but the protection limiter was just
coming into operation causing the 2ohm power to
fall back to 70W.

The distortion was fine in the midband but rose
sharply at high-frequencies and some IM side-
bands were revealed although they were low in
amplitude.

The disc amplifier was fairly quiet and the tone
controls were found to have nicely symmetrical
and well spaced responses. The overall frequen-
cy response was very tightly limited to the audio
band; the — 1dB points being 10Hz and 26kHz The
RIA A response was tolerably accurate and again
showed a roll-off at either extreme — probably a
good 1dea to help the power amplifier maintain
control of the signal

The results of the listening tests suggested that
the Grundig wasslightly below average intermsof
sound quality. The performance of the power
amplifier was quite competent with a well-
controlledbassbeingnoted butalsoaslighttreble
harshness and poor resolution. The preamplifier
was the weak link for the sound quality, while
clear, was lacking in detail and gave poor overall
imaging. In many ways though this combination
sounded the way most people expect hi-fi tc
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THE VERDICT

For the power and facilities offered the
combined price of around £370 is very fair
and many readers may see it as a good buy.
In typical German fashion the production
engineering and construction were both
clinically exact and deserve praise while in
the laboratory the meters gave the right
readings. Yet even Karajan recordings
revealed sonic weaknesses important
enough to preclude an outright recom-
mendation although the Grundig is not abad

sound. amplifier combination.
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HAFLER 5rz00

his Hafler pre/power combination actually consists of three items: the DH101 preamplifier;

the DHI102 moving-coil amplifier (bolted inside the DHI01); and the DH200 power
amplifier. These productsare available ready-built, or ata lower price, askits. Theirstylingis
pretty basic, both units being built into fairly crudely finished black boxes. Similarly the
controls and switches are functional as distinct from elegant.

There are four inputsof which two are for disc so with the DH102 module one could be made
moving-coil, the other remaining moving-magnet. There are also two tape connections but
only simple dubbing is possible.

The remaining push buttons are for mono mode, tone-cancel and power. The rotary controls
consist of a concentric balance and volume controls and separate bass and treble tone
controls.

The DH200 is a 100W power amplifier using MOSFET output devices. It has one pair of
unswitched speaker connections and no controls other than the front panel power switch next
to the indicator lamp

CONSTRUCTION & TECHNOLOGY

The review samplesapparently started life asa kit
and passed through a few hands before mine so it
wouldn't be fair to comment on the standards of
workmanship without first inspecting a factory-
built sample. However, both units were apparent-
ly checked by the importers before being
submitted to our laboratory tests

The chassis layout of both units is neat and well
organised although there is rather a lot of
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point-to-point wiring which can look untidy

The power amplifier uses a common power
supply for both channels. The output devices are
Hitachi MOSFETS and two parallel pairs are used
in each channel to increase the output current
capability. The circuitry 1s mirror-imaged
throughout the power amplifier with com-
plementary long-tail pairs at the inputfollowed by
a Darlington voltage-amplifier and the driver



transistors. Very simple, straightforward and
well-concelved.

No circuit was provided with the preamplifier
but investigation revealed that the disc amplifier
alsousesamirror-imaged circuit, in thiscaseatwo
stage complementary arrangement with the RIAA
network 1n the feedback loop.

The second stage after the selector switches
and volume control uses two differential pairs
followed by a push-pull output stage and has the
tone-controls in the feedback loop. IC type
regulators are used to give a low-noise 18 volt.

TEST RESULTS

The Hafler proved to be a powerfulamplifier with
some 130W output into 8ohms (both channels
driven). This increased to 225W into 4ohms and
290W into 2ohms (for short periods before the
fuses blow) the limits being set by the power
supply rather than the protection circuits.

The harmonic and IM distortions were quite
low; the slew-rate fine at greater than 5; and the
dampingfactor above 100atallaudio frequencies.

The disc amplifier could have been quieter and
did prove rather sensitive to sources of external
mains hum. A fine disc overload figure was
recorded and the stereo separation wasadequate
but not good.

The overall frequency response was sensibly
curtailed outside the audio band and the RIAA
equalisation, whilst accurate above lkHz, was
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rather inaccurate below and showed some bass
roll-off (see curve).

The Hafler did very well in the listening
audition. It proved to be particularly capable of
reproducing the sense of dynamics in the music;
the sound also being clear and open with much
detailbeingpreserved. Onthe Quad speakersthe
1maging was superb with an accurate and stable
sound stage outstandingin its front-to-back detail.
But asis invariably the case, the Hafler did have a
weaknessthe tonal response seeming to be rather
too bright — enough to be mildly irritating after a
while (although the use of the Studio One speakers
cancelled out this problem).

The moving-coil stage also worked well and
was, subjectively at least, one of the quietest in the
pbook.

THE VERDICT

A moderately expensive combination
(although you can save money by buyingitin
kit form) but one which performed very well.
As with so much imported US equipment the
transformer was prone to mechanical hum,
but this proved to be a tolerable fault. The
sound quality achieved was very good and
despite the excessive brightness it will be
popular with those who like a solid, well
controlled sound with a seemingly effortless
power-delivery and a great sense of being
there. Recommended for further listening.

TEST RESULTS
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HITACHI HA-3800

he HA-3800 is one of the less expensive of Hitachi's integrated amplifiers, this one being

rated at 35 watts per channel It has a neat, almost slimline appearance, the silver grey
fascia actually being a high-quality plastic moulding. Only the basic facilities are offered with
three inputs (disc moving-magnet) and one tape connection. The bass and treble
tone-controlscan be bypassed by a pushswitchwhile other buttons operate asubsonicfilter, a
loudness filter and the two pairs of loudspeakers.

The Japanese majors believe, no doubt with some commercial justification, that their
amplifiers must have power level indicators and the HA-3800 has two horizontal rows of seven
LEDs neatly located above the tone controls.

Although this is a simple uncomplicated amplifier the standard of finish and little touches of
quality were quite impressive.

CONSTRUCTION & TECHNOLOGY

The construction of the 3800 is both neat and IC comprising the bulk of the power amplifier

simple. A single PCB carries what little circuitry
there 1s and 1t is bolted to a small extruded heat
sink. Despite the obvious emphasis on low
manufacturing cost the quality of the components
1s high

The circuitry consists entirely of afew IC's with
two In the preamplifier and a large Sanken power
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design. This IC contains over-current and over-
temperature protection but as an insurance
against its failure there is a fuse in each speaker
line.



TEST RESULTS

The rated power-output was exceeded by a small
margin but the output into 4 ohms was limited to 25
watts because of this amplifier's limited output
current capability (only 5 amps peak was
measured). When loaded with 2ohmslittle over 20
watts could be achieved. So obviously the choice
of loudspeaker could be critical with this
amplifier.

The harmonic distortion was fairly low in the
midband but rose to 0-1% at 20kHz Some
sidebands were revealed by the IM tests but they
were quite low in level Although the high
frequency was sensibly rolled-off at around 40kHz
the low-frequencies fell away far too early (with
the tone-controls ‘flat’) and some bass boost was
necessary to achieve amore nearly-flat response.
After such minor ‘tweaks'the RIAA response was
at its flattest but still showed bass and treble cut
together with some lower midrange boost.

The other measurements revealed a highish
noise level and poor stereo separation at high
frequencies. The disc overload was quite adequ-
ate at 32dB.

The listening tests revealed thatthis Hitachi did
not maintain good controlover the sound except at
very low-levels. The sound also lacked a sense of
dynamics — a rather stodgy atmosphere being
noted However at low listening levels the sound
quality was found to be clear and detailed; in fact
surprisingly good.

Tried with Roger's LS3/8As the combination
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proved pleasantly successful so it would seem that
most of thisamplifier'sills come fromits inability to
correctly drive many loudspeakers

THE VERDICT

A smartly finished amplifier at a sensible
price and one that could appeal to a lot of
people. However it only has a limited output
capability and so considerable care needs
to be taken if an acceptable sound quality is
to be achieved. In many ways the HA-3800 is
classic evidence that if more money is spent
on finish, appearance, and facilities; then
less will be spent on the circuitry.
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HITACHIHA-6800

he HA-6800 is a powerful (7OW per channel) rather aggressively styled integrated

amplifier finished with an attractive greyish-black painted colour scheme. The front panel
1s visually split, the top half carrying the power and input selector buttons and the large
diameter volume control. Three normal inputs (disc can be switched moving-magnet or
moving-coil) are provided andtheirselection is confirmed by small LED indicators. Thereare
alsotwo tapes deck connections with comprehensive dubbing and monitoring facilities.

On the lower half of the panel there are bass and treble tone-controls, which can be totally
bypassed by pressing the tone-cancel switch. There is also a half-hearted subsonic filter
(6dB/octave) and the perenial loudness filter. Finally this amplifier has a stereo/mono mode
buttonand connections for two pairs of speakersand a rotary switch offering separate and both

together operation
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CONSTRUCTION & TECHNOLOGY

The chassis of the 6800 is pretty crowded and
dominated by the very large dual heat pipe which
1s used to cool the MOSFET output transistors. It
also acts as a shield for the disc amplifier board
which 1s mounted along the right-hand side of the
case although there might be some worries about
the effectof the potential temperature rises on this
sensitive circuitry.

The bulk of the circultry is on a group of four
neatly laid out PCB's linked by cable forms Good
quality components are used throughout with
much use of fusible resistors (they fuse open
circuit if they are overloaded) to backup the
supply fusesn the event of afaultand so minimise
the damage. A common transformer and power
supply 1s used for both channels.

The preamplifier circuitry is almost completely
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made up of Hitachi's own ICs. The disc amplifier
uses a long-tail pair of low-noise transistors ahead
of the well-known HA12017 IC. Matching to
moving-collis achieved by the low-cost solution of
switchingin a 100ohm input resistor and a parallel
feedback resistor to increase the stage gain by
about 17 times. The tone-control amplifier uses
another HA12017 IC for each channel but the
power amplifier 1s entirely discrete

The input differential pair is a dual FET with
cascode transistors and is followed by a second
differential pair which drive the complementary
pair of output MOSFETS. The power amplifier also
hasa DC servo circuit to ensure good DC stabulity
The output signal 1s filtered to remove all the AC
signal and the residual DCisamplified and usedas
a negative feedback error signal.
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TEST RESULTS

The power output into 8ohms was high with little
difference between single and both channel
operation. However the increase of power into the
4ohm load was limited by the protection so only
126W could be achieved instead of the expected
180W or so. The power into 2ohmsfell back to 65W
for although the peak current capability was
llamps this could only be sustained for the
briefest periods falling back to about 8amps
thereafter.

The harmonicdistortion was low in the midband
but rose at high frequencies. This non-linearity
although small wasalso highlighted by the IM tests
which revealed a number of sidebands down in
the —70 and —80dB region

The performance of the preamplifier stages
was quite adequate with few complaints to be
made. TheRIA Aaccuracy wasvery good showing
a virtual ruler flatness from 20Hz to beyond 20kHz.

ThisHitachigainedabove-average marksinthe
listening tests for its clear, open and reasonably
detailed sound quality. The stereo imaging was
fine but the front-to-back depth wasrather too flat'.
Thebasswaswell controlled until high levels but
had less definition than was apparent in the rest of
the audio band This amplifier's greatest weak-
ness though was the rather compressed character
ofthe sound which seemed to make the music less
dynamic than when heard through other well
regarded amplifiers,
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THE VERDICT

Quite aninteresting amplifier and one which
in many ways offers a lower cost alternative
to Hitachi’s successful HCA7500/HM7500
pre/power combination. The sound quality
was quite acceptable, albeit rather lifeless,
and the overall design showed signs of
being well thought-out.

TEST RESULTS
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INKEL AD2

he Inkel brand of hi-fi equipment is the first popular range to come from the rapidly
developing nation of South Korea—a country that seems well placed to replace Taiwanas
a source of low-cost consumer electronics. The AD2 is a 25W integrated amplifier of slim
dimensions, neatly styled with an anodised front panel and a grey steel cover. The knobs and
switchesare nicely finished with smooth actions, all the rotary controls being detented. Three
inputs are provided, one of which is for moving-magnet pickups, as well as a single tape
connection. Subsidiary controls are the Stereo mode switch, Loudness, Bass and Treble,
Balance, and a rather simple HF filter with a 6dB/octave slope. Only one pair of loudspeakers
can be connected but these can be switched-off by a front panel switch. There is also a
headphones socket. The Inkel has attempted to provide a power-meter style display but the
result is rather crude. For each channel there is a line of 6 LEDs which light up at levels
equivalent to 3mW, 30mW, 100mW, 3W, and 50W (ref 8ohms). They must therefore, be
considered as pretty lights fulfilling no really useful function.
One thoughtful touch, though, is the provision of speaker fuses on the back panel instead of

hiding them away in the inaccessible insides of the amplifier.

CONSTRUCTION & TECHNOLOGY

The internal construction of the AD2 1s well
thought out and surprisingly neat. The wiring is
very tidy but the PCB assembly has some
components badly installed and a lot of residual
flux left after the flow solder process. So obviously
the boards are not cleaned after soldering. Power
is provided by a substantial semi-C-core transfor-
mer which feeds a commen power supply whose
reservolr capacitors appear to be too small for
good power delivery at low frequencies

All the circuitry 1s discrete transistorsarranged
in very familiar circuits. The pickup-stage is a
simple three transistcr arrangement with the
equalisation netwcrk wired 1n the negative
feedkack loop The nctable weak area in the
preamplifier is the tone-ccntrol stage which usesa
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single transistor amplifier with Baxandall type
tone-controls in the feedback loop. With the
response set flat this stage works adequately, but
on full boost the available feedback is reduced by
over 10dB and the distortion rises significantly.

The power amplifier is of thefamiliar differential
layout and is AC-coupled despite the Far East
vogue for DC amplifiers. The output stage is fully
complementary and [ was very pleased to find that
Inkel are using some very good Sanken power
transistors which are extremely tough and
reliable but which do cost more than other makes
— definitely a surprise i a low-cost product. Asa
result the AD2 needs no protection circuits. the
speaker fuses being quite adequate.



TEST RESULTS

No criticisms can be levelled at the Inkel for power
output which well exceeded the manufacturer's
rating. As expected the available power was
lower at 20Hz because of the limitations of the
power-supply but this should not be of great
consequence in practice. The single channel
power (8ohms) doubled the rated power and
some 72W was available into 4ohms at 1kHz The
AD2 wasalso able to swing almost full volts into the
capacitive load without undue distortion occur-
ring.

The harmonic distortion was low for this class of
amplifier and was found to be mainly third
harmonic in nature.

The generous output capability of the Inkel was
further emphasised by the recording of a 20amp
peak current capability which demonstrated no
operation of the protection circuits on high level
transient signals.

Turning to the input characteristics the pickup
stage was quite low-noise with good stereo
separationparticularlyat20kHz where itgaveafar
better result than many more expensive models.
The equalised response was within an amazing
+0-2dBfrom 30Hz to 15kHz and [ was so surprised
that I had to recheck the result! At the frequency
extremes the response is rolled gently down
(20Hz —1-4dB, 20kHz —2dB). The pickup input
capability was adequate although it did fall at high
frequencies, a figure of 28dB being recorded at
20kHz.

It must be said that the Inkel performed very
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well in the laboratory giving a set of results far
better than would have been expected from an
amplifier of this price.

The AD2alsogaveagoodaccount ofitselfin the
listening tests. Overall the sound was remarkably
well integrated withoutany undue emphasisofany
frequency band. A fair amount of detail was heard
althoughitwasthoughtthatthe stereo imagingwas
a little imprecise. Although the Inkel could
reproduce music at fairly high levels it was an
uncontrolled sound with a bass that lacked
tightness and forcefulness. The high frequencies
also became rapidly degraded, the initial slight
grittiness becoming more pronounced as the
volume was increased.

THE VERDICT

AsmuchasItrynotto,] dosometimesstarta
review with a few prejudgements. And this
was the case with the Inkel for, let’s face it,
there have beensome prettyropey products
imported from Korea in the past few years.
But surprise, surprise, the Inkel isn't a bad
amplifier at all. Its measured performance is
almost suspiciously good for the price and it
proved to be a reasonably nice amplifier to
listen to as well Maybe it wasn’t too
informative but neither was it unpleasant.
Assuming large scale production shows
some consistency of performance the Inkel
could be a good buy.

TEST RESULTS
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JVCA-X3

he A-X3hasa family resemblance to the more upmarket JVC models but its fascia is rather
more cluttered and is visually dominated by an LED power-meter of the kind that almost all
the manufacturers feel isnecessary to ensure sales in this price range. The satin chrome finish
Is very smart, and to an extent the controllayout is logically arranged. Four large pushswitches
select the three main inputs and tape monitoring, while the smaller switches in the lower rank
control stereo mode, tape dubbing (but only Tape 1 to Tape 2), Tape 1 or Tape 2 selection,
subsonic filter, and a MC/MM selection switch. Also on the lower rank are the three
tone-controls; bass, treble and one labelled loudness. This control alters the frequency
response (mainly boosting the bass and treble) in the same way as a switched loudness filter
butin this case the degree of compensation can be adjusted to 'taste’. The tone-controlscanbe
switched out of circuit by another small switch and above this is the muting (—20dB) switch.
On particularly neat feature is the provision of several LED indicators (for confirming input
selection etc) which are set into the groove which divides the upper and lower sections of the
fascia.
The A-X3 isa moderately powerful amplifier (655W per channel) and has switchingfor two

pairs of loudspeakers.

CONSTRUCTION & TECHNOLOGY

The JVC A-X3 has several PCB assemblies
mounted in its steel chassis, each joined by
complicated bunches of cable. The overall
appearance is fussy although the component
quality would suggest good reliability. A substan-
tial extruded heat sink is fitted and particular
attention has been paid to the safety of the mains
wiring with much use of shrouding and extra
insulation.

Also impressive was the use of screened cable
forthe signallines, resultinginalower levelofhum
and interference pickup and (all other things
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being equal) improved stereo separation.

Most of the preamplifier circuitry uses low-
noise integrated circuits although the disc
amplifier hasduallow-noise FETsattheinput. The
power amplifier is a directly-coupled com-
plementary design and uses one of JVC's special
‘Super A' modules which puts all the complex
dual-bias circuitry into a custom-made IC. This
circuit ensuresthat the ouput stage isnever biased
off and therefore aims to minimise the effects of
crossover distortion particularly at high frequen-
cies.
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TEST RESULTS

The A-X3 had a generous output capability into
8ohms but when loaded by 4ohms the single
channel actually fellfrom 87W to 56W (remember
the output power from an ideal amplifier should
double). The protection circuits operated to limit
the output current so severely that, whilst a short
Samp peak could be sustained, more than
2Y%amps drawn continuously would trip the
protection system. In consequence the A-X3 can
only be recommended for use with the easiest of
loudspeaker loads.

The harmonic distortion was very low at all
frequencies but the HF intermodulation test did
reveal some difference sidebands so obviously
there is a degree of non-linearity at high
frequencies.

By contrast the measurements made on the
preamplifier stages were very good. Fine results
were returned for the noise, pickup-input over-
load, stereo separation, and RIAA equalisation —
the latter showing a slight HF boost.

The listening tests revealed the A-X3 to be
something of a disappointment. Although on rock
and popular music the sound was 1nitially very
alive and exciting, extended listening showed the
pbalance to be rather bright and the sound to be
edgy and ultimately tiring. The bass, while
powerful, was thought to lack definition with the
result that the harmonics resulting from bowing a
double-bass seemed to merge into an overfull
‘bass-sound'.
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THE VERDICT

Good looking, good price, good facilities, if
only the sound quality was as good as well.
Butthenldon'tsupposeitwillaffectthe sales,
for the JVC A-X3 has a very smart appear-
ance and the sound quality will, on the basis
of a dealer’s five minute demo, greatly
impress the buyer with its power and attack.
Used with a pair of small highish impedance
speakers with a receding HF response,
you’ll probably achieve acceptable results
but really there are better sounding if not
better looking amplifiers available.

TEST RESULTS
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JVCAXS

he A-X51salower powered version of the A-X9, being rated at 70W per channel. It has the

same elegant satin chrome finish front panel with a large smoothly rotating volume knob
anda hingedlower sectionwhich can be opened to revealall the subsidiary controls. The A-X5
incorporates JVC's ‘Super A' non-switching power amplifier technology which attempts to
bring some of the advantages of pure Class A operation without the attended disadvantage of
low-efficiency and hence high heat dissipation.

Thisamplifier hasinputs for bothmovingmagnet and moving-coil pickup cartridges, as well
as for two tape decks which can be switched to dub in either direction. One set of the tape
connectionsisduplicated on the front panel, anarrangement which is extremely convenient if
you just want to quickly hook on a second deck without the hassle of sorting out all the
back-panel wiring.

The A-X5 has loudness and subsonic filters (about 18Hz at a rather too leisurely 6dB/octave
slope), and bass and treble tone controls which can be bypassed by the tone switch to give a
flat frequency response.

Aswith the other AX models, there is independent switching for two pairs of loudspeakers
and a headphones socket.

Although 1t is quite elegantly styled, the A-X5 is a large amplifier and, with a front-to-back
dimension of nearly 17ins, may well not fit many hi-fi shelves.

CONSTRUCTION & TECHNOLOGY

Removal of the cover of the A-X5 revealsa mass of
circultry broken down onto several PCBs inter-
linked by alarge number of wiresand cables. This
amplifier seems to be substantially built with a
large common transformer feeding a separate
power supply (rectifier and reservoir capacitors)
for each channel — this arrangement giving some
of the benefits (eg reduced crosstalk) of twin
power-supply designs but at a more economic
cost

The boards themselves are neatly loaded and
are screened to label the component designa-
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tions, and do include a number of test points that
are no doubt essential when servicing such a
complexdesign. The circuitry ismostly discretein
nature (indeed a very large number of transistors
are used) and generally follows the same
arrangement as the more expensive A-X9. It
includes the ‘Super A’ twin biascircuitin the power
amplifier stage.
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TEST RESULTS

Although the power output into 8ohms was well
above the rated minimum, there was only a
disappointingly small rise inoutputinto 4ohmsdue
to the operation of the current limiting protection
circuits which also prevented the A-X5 operating
with a 2ohm load. This low current capability was
further demonstrated during the peak current
test, a maximum of 55 amps being available but
only for short periods — after half a second or so
this figure fell to 3 amps when the protection
limiter came fully into operation.

Otherwise the A-X5 recorded some remark-
able results. Harmonic and IM distortions were
virtually absent, and the disc stages were
extremely quiet yet had excellent input overload
margins and good stereo separation. The RIAA
accuracy was within an amazing 0-1dB band from
20Hz to 20kHz — one of the most accurate
responses ['ve measured in a commercial mass-
produced amplifier.

Thus the measurements would suggest fine
results provided that the loudspeaker demands
little current from this amplifier

However, in the listening tests the A-X5 was
thought to produce a rather hard clinical sound
having much in common with its metallic
appearance. Despite the flatness of its measured
response, there wasa definite brightness' evident
in the sound quality. Complex source material
quickly became muddled and confusedatany but
low listening levels. Indeed it must be said that the
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A-X5 was not very pleasant to listen too for
extended periods.

THE VERDICT

As with the other models in the AX family,
this one has got the looks and the facilities.
But somewhere along the line they forgot
about getting the sound quality right. The
A-X5 was tiring to listen through when using
our choice of ancillary equipment and would
be better partnered with a ‘dull’ pair of
speakers and a rather less detailed source
such as its companion JVC turntables. It’'s all
a matter of what you most want from an
amplifier.
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JIVC A-X9

he AX-9is the largestof JVC's AX range and carries a manufacturer's power ratingof 105W.
Itisa big amplifier but beautifully finished in satin-silver and an appearance which, whilst
starkly simple, is both imaginative and pleasing User-convenience is high with a
straightforward input selection by one of the four long push switches and level control by the
large graduated volume knob. The remaining two push switches control muting and power.

However, when the lower front panel is hinged open a whole array of facilities is revealed.
Switches select matching for moving-coil or moving-magnet cartridges (the latter having a
choice ofload impedances), tape monitoring and dubbing (in both directions), subsonic filter,
loudspeakerswitching (2 pairs) and tone defeat. The bass, treble and balance controlsuse tiny

_knobs beautifully engraved with graduated scales but rather too tiny for my hands. Also
squeezed into this confusing panel are two pairs of phono sockets to permit easy connection of
the occasional tape deck without the need to go ferreting around the back.

Useful though these extra facilities are 1 feel many owners will be content to set the
subsidiary controls up once andforall, and close the flap after which the AX9 becomes a joy to
use.

In common with the other amplifiers in the range this one uses the JVC ‘Super Class A’
technology which inreality isjusta dual biasing network to prevent the output stage ever being

driven into cut-off.

CONSTRUCTION & TECHNOLOGY

The chassis of the AX9 is extremely crowded and
built in two layers. The top layer carries a massive
toroidal power-transformer and two large ex-
truded heatsinks carrying the output devices
Underneath are the power supplies and the main
circuit PCBs. These boards are neatly loaded with
good quality components but overall the chassis
has an untidy appearance because of the large
amount of wiring which 1s threaded to and fro
around all the major components

In principle the circuit design of the AX91s quite
simple there being a disc amplifier followed by
the selector switches and volume control feeding
the power amplifier. That disc amplifier 1s in fact
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very complex using no less than 28 transistors and
FETs and one IC in each channel The circuit is
essentially a differential arrangement having
switched gain and input loading to suit both
moving-magnetand moving-colil cartridges ADC
servo (feedback) amplifier 1s used to ensure
absolute stability of the DC coupled circuit. The
power amplifier 1s equally complex and incorpo-
rates JVC's ‘Super A' circuit which 1s a dual bias
system which ensures that the complementary
output stage 1s never in a cut-off condition. This
minimises the crossover and high frequency
switching distortion
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TEST RESULTS

Although the AX9 could deliver a high power
output into 8ohm loads, the output into lower
impedances was curtailed by current limiting, the
figures being 124W into 4ohms and only 6 1W into
2ohms. Thislimitation was further identified in the
peak current tests, 3 amps being sufficient to trip
the rather sensitive protection reiay, the maximum
of 20 amps only being possible for a fraction of a
second. These measurements would suggest that
1t would be unwise to simultaneously connect two
pairs of speakers to the AX9.

Harmonic and IM distortions were both very
low and a spectral plot showed the JVC's circuit is
quite effective in reducing crossover distortion

Other measured parameters gave good results;
the noise levels being especially low, even with
the moving-coil input selected. One outstanding
result was for the stereo separation which was a
very high 65dB at 20kHz.

The RIAA equalisation accuracy was also
superb amongst the very best that [ have
measured. From 20Hz to S5kHz the response was
within less than £0-1dB; the error for the most part
being of the order of 0-05dB — close to the
resolution of the best test equipment.

The listening tests, though, resulted in rather
less praise. The sound quality was rather bright
and metallic and despite an apparent clarity it was
obvious that much low-level detall was being
masked. The sound could be delivered powerful-
ly but was never thought to be pure. Really an
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amplifier more suited to a party than a relaxed
evening with your favourite recordings

THE VERDICT

What a pity. The AX9 is full of original
concepts both in its styling and its circuit
design. Furthermore the standard of finish
and overall appearance is excellent. The
measured performance of many parts of the
circuitry is also good, although there are
inadequacies in the design capabilities of
the output stage. These doubts were con-
firmed by the poor results of the listening
tests which should be borne in mind by any
potential purchaser.
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LENTEK

he Lentek amplifier is an unusual product in many ways. First, its ‘Art-Deco’ appearance

which, despite some initial misgivings, does appear to be popular. Secondly, itisone of the
few integrated amplifiers with audiophile pretensions. The price, too, raises afew eyebrows,
for £750 for a nominally 60 watt integrated model is somewhat above the going rate.

The Lentek 1s a ‘straight line' model with no tone controls, although there is a useful
12dB/octave low-frequency filter which turnsover at around 20Hz and works on the disc inputs
only. Four inputs are provided (including MM and MC disc sources) and two tape decks can
be connected, the tape switching permitting cross-dubbing in both directions.

Three large push buttons switch the power, the low filter and the mono mode, and each has
an adjacent LED to confirm the function. These switches look smart and obviously are
expensive to produce, but their operation is rather ‘clunky’, especially as their appearance
suggests a light action.

All the input/output connections are mounted horizontally so that you can see what you're
doing without the need to turn the amplifier around. All the low-level connectors are
gold-plated phono jacks whilst the single pair of loudspeaker outputs uses large binding posts
1dealfor heavygauge cables. Adjacentto eachofthe discinputsisa 5-gangslider switch which
can give alternative cartridge loadings by changing the input resistance and capacitance.

The pre and power stages are split and so can be used separately although normally they
are connected by two links.

One novel feature (previously seen on Amcron power amps) 1s an error-indicating LED on
the front panel. The input and output signals are continuously compared and any difference

equivalent to more than 1% causes the LED to flash.

CONSTRUCTION & TECHNOLOGY

This amplifier 1s built like a tank and much effort
has gone into ensuring consistent and reliable
performance. Asaresult there hasbeenadegree
of engineering overkill but many will believe this
1s money well spent

The Lentek is built as separate pre and power
amplifiers on the same base-plate, with the two
power modules behind the front panel. Between
them isalarge toroidal transformerrather untidily
wrapped In a mild steel screen. The rear pre
amplifier section 1s linked to the front panel
through an ingenious array of extension rods and
flexible couplings

Generally, the workmanship is good, although

70

some of the wiring 1s untidy in places.

The circuitsare discrete bipolar transistor using
an op-amp configuration throughout. Work has
been done to make the open-loop performance of
each stage fixed and predictable so that it does not
vary with the characteristics of the particular
batch of transistors used. The use of electrolytic
capacitors in the signal path has been avoided so
that at inter-stage coupling 1s through 2.2uF
polyester capacitors.

The power amplifier hasa protection limiter but
the circuit has been arranged to give a bistable
operation with a precisely defined operating
point
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TEST RESULTS

The midband power output was comfortably over
the rated figure and hardly changed between
single and both channel operation — a testimony
to the size and performance of the power supply.
The output power almost doubled into 4 ohms and
continued rising into lower impedance loads
although the protection limiter prevented the
amplifier fromfully driving the 2ohm load.

The power bandwidth was limited by the onset
of distortion at 20kHz So, for example, the
maximumundistorted outputat 1kHz into the 8ohm
load was 87 watts but at 20kHz this fell to 78 watts.

A very good figure (greater than 200 at allaudio
frequencies) was recorded for the damping
factor. The other measurements were all quite
satisfactory, the low headroom at 20kHz being
explained by the use of passive HF equalisationin
the disc amplifiers.

The listening tests showed the Lentek to have a
particularly neutral, uncoloured quality with the
midband being particularly liked. The initially flat
character was deceptive, for extending listening
suggested that this amplifier was more accurate
than several of its apparently more dynamic
competitors.

Strangelyenough, the Lentek did notseemto be
as powerful and effortless as the measurements
suggested, and on some music the amplifier
became muddled and plainly got into difficulty
even though the IOC LED was not flashing.
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THE VERDICT

Built like the proverbial battleship and
capable of some very good results. The
sound quality was well-liked at low and
moderate levels but the Lentek didn't have
the effortless power its design suggests. It is
expensive, but wellbuiltand potentially very
reliable, but doesn'’t offer particularly good
value for money. That said, the Lentek does
offer aninterestingalternative to some of the
otherfar more overpriced audiophile ampli-
fiers.
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LUXMAN LI14A

he L114A1sa budget priced amplifier from Luxman, a company perhaps better known for
its more esoteric products. Inappearance thisamplifier is smartly finished with satin fascia
but some of the minor controls might be thought to be untidily laid out. This Luxman has three
main inputs and two for tape with switching for dubbing in both directions. The bassand treble
tone controls are separate for each channel, instead of the more usual ganged controls, but
although there is no bypass switch the centre (detented) positions were found to give a flat
response. There is a low frequency filter but this is of limited usefulnessfor it comes in at 70Hz
andisonly of6dB/octave slope. There isalso a highfilter of similarly slowslope, which comesin
at 7kHz, and the usual loudness control
Two pairsofloudspeakers can be connected and switched by two small push buttons; there
1s also a headphone socket.
Allin all a smart little amplifier which looks far better in the metal than in a photograph.

CONSTRUCTION & TECHNOLOGY

Most of the circuitry is on a single large PCB which
evenhasblank spacefor Luxtoscreenonasystem
diagram of the amplifier presumably as an aid to
the service engineer. A single transformer
powers the common power-supply which is
extremely well protected with no fewer than five
fuses, plus one for the mains primary

The construction is very neat obviously helped
by the fact that there are very few components
used. No circuits were provided but an examina-
tion of the boards showed each disc amplifier to
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use just two transistors. There are no other active
preamplifier stages, all signals being fed to a
high-gain power amplifier which has the tone
controls wired into its negative feedback loop. In
many respects the L114A is an object lesson in
value engineering!



TEST RESULTS

This Luxman model proved to have generous
reserves of power, even with both channels
driving 8ohms some 65W was delivered at
midband frequencies — some 50% up on the
manufacturer's rating. Power into 4ohms rose to
100W, the recorded figure being limited only by
regulation of the power-supply.

Harmonic and IM distortions proved to be
adequately low showing little change across the
audio frequency band.

Lookingatthediscinputan excellentfigure was
recorded for stereo separation, being 55dB at
20kHz. Theinputoverloadmarginwasalsofinethe
drop at 20kHz probably being due to the use of the
passive HF equalisation found on the more
expensive Lux models.

One disappointment was the noise level which
was rather high by current standards, although
this noise was not troublesome in the listening
tests.

Theoverall frequency responsewasverymuch
curtailedoutside theaudio band, butsome trouble
was experienced in getting a flat (equalised)
response on disc and even after tweaking' the
tone controls there was still a degree of bass and
treble roll-off.

This amplifier was difficult to assess in the
listening tests. Generally the sound quality was
clear, with precise imaging. The initially ‘middy’
quality was counteracted by applying some bass
and treble boost but the response still seemed
lumpy. The sound was well controlled particularly
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in the lower registers and this control was
preserved at higher levels

THE VERDICT

Quite a nice small amplifier which proved to
be far more powerful than its 40W rating
might suggest. Although let down by some
tonal colouration it was also quite pleasant to
listen to so to a large extent Lux have
succeeded in producing a lower cost
producthaving manyof the attributes of their
more expensive amplifiers.

TEST RESULTS
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LUXMAN L16A

he L116Aisa 70W integrated amplifier finished to the usual high Lux standards althoughon
this occasion it must be said that the front panel layout is a bit of a mess with a variety of
knobs, switches, buttons and indicators scattered about with gay abandon.

Inputsare provided for both moving-magnet and moving-coil cartridge sourcesand for two
tape decks, with dubbing possible in both directions. Operation of the selector push buttons
also causes an adjacent LED to illuminate to confirm the source.

Aswith the L1 14A separate bass and treble tone controls are provided for each channel.
There are highand low filters whose effectiveness is limited because of theirslow 6dB/octave
slope, and there is a switchable loudness contour for the volume control.

Two pairs of loudspeakers may be connected and separately switched.

Both the disc and the power amplifier stages have Luxman's “"DuoB” negative feedback, an
arrangement where separate loopsare provided for the DCand ACsignal componentsso that
the amount of feedback used can be optimised both for DC stability and for AC signal
amplification.

) T &
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CONSTRUCTION & TECHNOLOGY

Like the smaller L114A this amplifier 1s also built amplifier has a simple circuit with a com-

onto a single large PCB. But it does have a very
large transformer feeding the common power-
supply and a heatsink extending the full width of
the amplifier and carrying the output transistors.
The assembly is neat and to a good standard and
screened cable has been used throughout for all
signal paths.

The L116A uses a low-noise IC in the disc
amplifier with switched gain and input loading
when MC 1s selected. Again as with the L114A
there are no other preamplifier stages, only a high
gain power amplifier which has the tone-controls
wired into its negative feedback loop. The power
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plementary output stage, a bootstrapped voltage
amplifier and a long-tail pair differential input
stage. The amplifier has some DC-offset voltage
protection provided by an output relay
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TEST RESULTS

Surprisingly despite its 70W rating the L-116A
proved to have very little more available power
outputthanitssmaller (and lessexpensive) L-114A
brother. Furthermore current limiting set in so that
the output into 4ohms showed little rise above that
delivered into 8ohms. The problem was further
confirmed by the peak current measurement
where only 7amps could be managed against the
18amps of the L-114A.

IM and harmonic distortion were very low, the
latter showing a slight rise at high frequencies

Good results were returned from the measure-
ments on the disc inputs although the midband
stereo separation could have been better. Again
some difficulty was experienced in obtaining a flat
frequency response through the disc inputs (even
after adjusting the tone-controls) the flattest curve
still showing socme bass and treble boost.

In the listening tests the L-116A proved to be a
disappointment. The sound quality was quite
pleasant at low levels with good revelation of
detall and good imaging. But at higher levels the
sound became uncontrolled the bassin particular
losing its definition and precision.

MERIT & % ¢ ¥ 3t
VALUE + % i ¥¢ ¥

THE VERDICT

After evaluating the L-114A it is very difficult
to see the more expensive L-116A as
anything other than a disappointment.
Subjectively the smaller amplifier proved to
be just as powerful so the only benefit for the
extra money is the moving-coil input. But
against this is the comparatively poor sound
quality which contrasted badly with the
L-114A. Ourrecommendationisthat you buy
the cheaper model and spend the difference
on an MC head-amplifier if you need it.
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he PM350 is another remarkably inexpensive unit from Marantz, this model being rated at

38W per channel. It isimmediately recognisable as a Marantz product; the gold coloured
finishandchunky black letteringmay not be to everyone's taste but isdistinctive enoughto be a
trademark. The front panellayoutislogicaland, therefore, leadsto straightforward use, but the
mixing of rotary and slider controls is, to me, something of a styling disaster.

The three main inputs are selected by a rotary selector switch and only one true tape
connection is provided although the auxiliary input doubles as a tape input for dubbing
purposes. The PM350 has three tone controls, these being the sliders giving cut and boost of
bass, treble and midrange frequencies. The tone controls cannot be bypassed but the zero
positions are accurately detented. There is, of course, a loudness control and a subsonic filter
— the latter not seeming too effective in use. Two pairs of loudspeakers can be driven and
switched separately by push-buttons. Finally there is the undoubtedly eyecatching LED
power indicating display. This display attempts to use effectively five indicators to display
power output represented on an 8ohm scale of 5SmW to 50W. It proved to be only roughly

accurate and of little practical benefit, but if the competition has it then so must Marantz!

CONSTRUCTION & TECHNOLOGY

The PM350 is neatly built with most of the circuitry
onone large board which extendsfromthe frontof
the case to the rear. A large finned heatsink runs
the length of the case andi1squite generously sized
for the power rating of this model.

Mains connection isthroughanapproved 2-pin
connector and moulded cable, the transformer
being double insulated. The mains wiring is neat
and safe although no shrouding has been used
over the various connections so owners would be
well advised not to remove the lid

The circuitry of the PM-350 uses ICs throughout
the preamplifier stages. A dual low-noise IC is
used as a disc amplifier with another dual IC as a
line amplifier wired to give a gain of about x8.
Conventional tone controls are then wired into the
negative feedback loop of a third IC

The circuit of the power amplifier is strangely
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old-fashioned although competently designed. A
long-tailed pair input stage drives a common-
emitter voltage amplifier which has a collector
load bootstrapped to the output; this drives a
Darlington type complementary output stage.
Switch-on muting is performed by a transistor
wired across the input of each power amplifier.
The transistor is initially on (shorting out the signal
line) and then turns off after the preamplifier
stages have stabilised. The power amplifiers are
AC coupled and the low-filter works by switching
the value of the feedback decoupling capacitors.
This technique gives only a slow 6dB/octave slope
at an imprecise turnover frequency because the
capacitors used have a £20% tolerance on their
value.



TEST RESULTS

The PM-350 proved to have a good output
capability particularly on single channel opera-
tion. The power output rose substantially into a
4ohm load, a figure of 8/W being recorded at
1kHz. This Marantz was also totally unaffected by
the capacitive load. The fine current delivery was
further confirmed by a figure of 22amps for the
peak capability.

Harmonic distortion, though, was a little on the
high side — certainly above the manufacturer's
specification. The damping factor was also on the
low side (but still adequate), a figure of about 30
being measured.

The preamplifier was also a moderate perfor-
mer with noise, overload and stereo separation
figures that were adequate but no better than
adequate. The overall bandwidth wasfoundto be
sensibly limited at both ends, the — 1dB response
extendingfrom 10Hzto 35kHz The RIAA response
on disc was reasonably flat above 1kHz but below
that there was a definite upper-bass hump which
seemed to be due to the tone controls not being
exactly flat in their centre settings

When the listening tests started, not too much
was expected of an amplifier from this price
bracket so we did not try to be hyper-critical
However, the PM-350 returned a creditable
performance for, although the sound quality was
somewhat coloured (possibly due to the lumpy
response), it did seem to be well controlled. The
character of the sound was thought to be smooth
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but lacking in any real detail and clarity,
particularly at low and lower-mid frequencies.
The Marantz was found to go quite loud without
producing aggressive and brittle sounds, but the
sound became more muddled than ever.

THE VERDICT

The PM-350 has only a moderate perform-
ance but did seen to be remarkably
unaffected by loudspeaker loadings. The
sound quality was such as to not reveal too
much of the subtlety of the music yet it had
a pleasantness that would be endearing to
many. Really, if you've only got £89 to spend
you’re not going to go too far wrong with a
PM-350 and you’ll have ample opportunity to
do a lot worse.
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MARANTZ S0

his combination is offered as an alternative to Marantz's range of integrated amplifiers and

has an output rating of 60W per channel. The styling is almost predictable with its gold
coloured fascia and case and black ‘Marantz script’ lettering. Although this formula works on
many of their products I must say that I found the SC500 preamplifier to be quiteugly. This unit
uses a concentric volume and balance control and has three main inputs, with switching for
both moving-magnet and moving-coil cartridge sources; and also can be used with two tape
decks, the switching permitting dubbing in both directions.

The bassand treble controls can be bypassed ifrequired and there isa low-frequency filter,
but it i1s one of those pretty useless 6dB/octave affairs. Finally there is aloudnessswitch, but it
has two positions offering two degrees of boost to the frequency extremes to suit different
speaker types.

The front panel of the SM500DC power amplifier isdominated by the twolarge illuminated
‘power meters' which, Imustadmit, were far less offensive that the moremodernflashinglights,
indeed almost comforting to those of us with a background in recording. Apartfrom the power
switch there is just a headphone socket and separate switches for the two pairs of
loudspeakers. Like most Marantzproductsthese two both use the 2 pinmainsconnector which
1s becoming increasingly common on consumer equipment but which I find doesn't always
provide a firm contact.

CONSTRUCTION & TECHNOLOGY

Internally the construction of the SCB00 i1s

delightfully simple with one board soldered to the
back-panel input/output sockets and another
holding the front panel controls. The two are
linked by ribbon cables and the whole chassis is
neat if a little empty!

The circuitry is also simple with an IC disc
amplifier (using two low-noise transistors at the

78

input) and an IC line amplifier with passive
tone-controls (most unusual these days). The
remaining circuitry comprisesthe power supplies
and a delayed switch-on relay for muting the
output.

Like the preamplifier the SM500 is also very
neatly laid out with a small PCB carrying the
common power supply and the two power



amplifier circuits. Avery substantial transformeris
used and a large heat-pipe dissipates the heat
generated by the power transistors. Some care
seems to have been taken to ensure a high
standard of workmanship.

The circuit design of the discrete power
amplifier 1s very simple, being the traditional
long-tail input pair operating at constant current
followed by a voltage-amplifier with dominant
pole compensation and driving a constant current
load. The output stage is fully complementary with
V-I protection transistors.

Interestingly enough the SM-500 uses a form of
DC servo in the feedback to ensure DC stability
without compromising the AC signal perform-
ance.

TEST RESULTS

The power-output with both channels driving
8ohm loads was only just above the 60W rating but
rose to a reasonable 110W or so driving the 4ohm
load. For very short periods a peak current of 8
amps was measured but this could not be
sustained for more than about one second after
which a limiter clamped the maximum to 2 amps
This would mean that although this Marantz could
handle transient signals into most loudspeaker
loads, sustained signals such as organ pedal notes
might cause problems.

The measurements of distortion suggested that
1t might be better to rate this model at 50W per
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channel at which power the distortion was very
low.

As for the other measurements — well a
generally good crop of results was recorded
Perhaps the disc input noise could have been
lower and the frequencyresponsehavebeen less
extended at the top end. There isn't any benefit to
be had by having a response that stays virtually flat
well above audio frequencies; beyond 120kHz in
the case of this Marantz.

In the listening tests this Marantz combination
gave a disappointing result especially when the
sound quality of some of their cheaper integrated
amplifiersis recalled The sound was particularly
felt to be muddled with a lack of definition. The
bottom end was rather uncontrolled and not very
precise; the harmonic structure on bowed bass
strings merging into a low 'humming’, It wasn't the
casethatthe sound wastruly awful—justthat there
was little I could find to say in the way of praise

THE VERDICT

I have to ask what this Marantz pre and
power combination does that their range of
integrated amplifiers doesn’t do better.
Their PM-350 and PM-450 models offer near
enoughthe same subjective loudness, better
sound quality and you save £180 and up into
the bargain. You could say that Marantz are
their own worst enemy by making cheaper
mean better on this occasion.
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NAD 3020

he NAD3020 started life as a low-cost 20W integrated amplifier manufactured in Taiwan.
Butitwasn'tlong before it began to establish a reputation for having a quite passable sound
quality compared to its competitors.

First impressions, though, aren't too good. The overall appearance is rather crude with the
plastic front panel carrying ugly knobs and switches. The whole case seems flimsy and
skimped compared to the average Japanese (or even Taiwanese) product.

Three inputs are provided, including one tape connection, andthese are selected by arow
of push buttons. A further two buttons give muting (a 20dB gain reduction) and loudness. The
bass and treble controls cannot be bypassed and no switched filtersare provided. NAD have
provided a poor man's power meter which consistsofarow offive LED indicators set above the
volume control. Atbestthey have little usefulnessand at worst they areirritating. Terminalsare
only provided for one pair of loudspeakers but these are directly connected without the
potential degradation of switches, etc. One potentially useful feature is the break between the
pre and power amplifier sectionsthroughphono sockets connected by U-links. A second input
connection to the power amplifier is marked Lab-IN'and bypassesthe band-limiting filters for
those occasions when it is used as part of an active system. There is also a switchable
'soft-clipping’ circuit which is intended to moderate the sudden harshness that accompanies
clipping; however its theoretical usefulness was limited by the reduction ofapparentdynamic

range when this circuit was in operation.

CONSTRUCTION & TECHNOLOGY

Well, to be frank, the NAD 3020 wouldn't win any
awards for its constructional quality. The chassis
and case are flimsy and inspire no confidence
although, to be fair, not many of us drop our
amplifiers that often. Almostall the circuitryisona
single large printed circuit board which is neatly
laid out but not so neatly assembled;, great
splodges of flux being found on the top surface. A
simple aluminium bracket does duty as the
heatsinkforthe four metal-can 2N3055/2955 power
transistors.

The amplifier has adequate fuse protection but
the transformer is not double insulated so the
earth-wire of the 3-core mains cable must be
connected for safety.

The circuit design of the 3020 is innovative for a
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low-cost product. The disc stage uses a novel sort
of long-tail pair inputs, but with the emitters left
floating, and a push-pull output stage. The voltage
gain stages of the power-amplifiers are powered
from a stabilised supply rail so that the supply
fluctuations of the output stage are isolated to a
degree. Each output has a thermal contact
breaker in line asan overcurrent protection but to
minimise any signal degradation the negative
feedback is partly taken from the other side of this
switch so that the distortion is reduced in
accordance with the laws of feedback.

The 3020 has in the past proved capable of
delivering high peak currentsinto a load butagain
this particular sample only delivered 16amps {still
an excellent figure) whereas other samplesIhave



tested have been capable of 20amp peaks.

A single power supplyfeedsboth channelsand
uses reservolr capacitors which are too small to
ensure a good low-frequency power-bandwidth.
However the saving on the cost of these parts is
compensated for by the 2N3055 power transistors,
the use of which isexceedingly generousina 20W
amplifier.

TEST RESULTS

The 3020 proved to have a good power-output
capability, thesingle channel (Bohm) power being
44W although this fell at 20Hz to 39W. The power
into 4ohms was limited by the tripping of the
protection circuit at about 60W output, nonethe-
less thisisa good figure and Ishould mention that I
never experienced such protection operation on
other samples of the 3020 that I have measured in
the past.

Harmonic distortion was low right across the
audio band as was the intermodulation distortion.
In context of the price the performance of the
preamplifier section was very good, the main
weakness being the 1irregular RIAA equalisation,
which overall showed a degree of bass-cut and
treble-boost. Trimming the tone-controls helped
but a ‘flat' response could not be achieved. The
auxiliary input showed sensible band-limiting, the
response being down 1dB at 17Hz and 30kHz.

On audition the 3020 produced what could be
described as an exciting sound with good
rendition of dynamics. Some detail was felt to be
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missing in the midband but nonetheless the sound
had good clarity. The 3020 did not reproduce bass
instruments very well, particularly at higher
volume levels, but overall the sound quality was a
cut above that normally served up by a low-cost
amplifier.

THE VERDICT

To read some magazine reviews it might be
thought that the NAD 3020is the last word in
audiophile amplifiers which it patently is not.
Butforthe price it gives anexcellentaccount
of itself and shows that some intelligent work
has been done at the design stage. The
3020’s sound quality will find favour with
most listeners but to be fair it now no longer
stands alone in its price bracket. But if your
budget is tight this is still one for your short
list.
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ONKYO AlS

he Onkyo brand is little known in the UK but is now being imported from Japan by

Goodmans Ltd. The Al5 is a 30W per channel integrated amplifier of quite slimline
dimensions and finishedin silver grey with a matching anodised aluminiumfront panel. At first
glance the Onkyo looks remarkably devoid of controls and facilities, the only visible parts
being power and selector switches, volume control and a pair of largely ineffectual power
meters (analogue types) which attempt to read from 10mW to over 100W (equivalent into
8ohms) — there's optimism for you! However the Al5 has a neat front panel flap which opens
smoothly and easily to reveal a number of subsidiary controls including bass, treble, and
balance controls plus push buttons for loudness and tape monitoring {tape 2). Of the three
normal inputs the auxiliary also doubles as tape 1 if it i1s desired to connect two tape decks.
Thereisno tone-cancelswitchnor are any of the tone controls (or balance) centre-detented so
the frequency response flatness will depend upon the accuracy of those control settings.
Although two pairs of loudspeaker terminals are provided, the front panel switch is a push
button which gives A or B speakers on but not both. To do that you need to wire the speaker
cables differently (as explained rather badly in the owner'smanual) after which the switch can
offer A or A + B combinations. There is also a headphone socket which disconnects the
loudspeakers when the plug is inserted.

CONSTRUCTION & TECHNOLOGY

Inside, the circuitry is built around a strong, rigid
steel chassis. A large transformer is used and this
1s shielded by a steel box formed by a number of
chassismembers. Asubstantial extruded heatsink
is fitted and this has attached a thermal cutout to
protect the amplifier in the event of overheating
There are internal mains and speaker fuses; the
latter obviously inconvenient from the user's
viewpoint especially when the case carries a
printed warning not to pry inside! Overall
although the amplifier 1s well made, the construc-
tion is rather messy with bits and pieces seeming
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to be hung everywhere

No circuit information was provided but it was
found that all the signal amplification was by
means of ICs and & large power IC contained both
power amplifiers. The front panel legend makes
much of Onkyo's ‘Dual Super Servo Circuit' but
there was no explanation in the manual. Asfaras]
could deduce this phrase refers to a separate DC
amplifier used in the negative feedback loop to
maintain good DC stability without requiring the
same order of feedback at audio signal frequen-
cles.



TEST RESULTS

Foranominally 30Wamplifier the Al5wasfoundto
be generously rated with a single channel
capability of 47W into 8ohms. The power rose
nicely into a 4ohm load until power supply
regulation curtailed the output at about 59W. No
problems were experienced with the capacitive
load either. Harmonic distortion was adequately
low although it rose at the frequency extremes.

The peak current capability of the Onkyo was
above that of some of its Japanese competitors but
the 10amp limit was determined by the protection
clrcuits.

The measured damping factor was very high
which suggested that a high amount of negative
feedback is used around the power amplifier.

The input measurements revealed sensible
sensitivities for both tuner and pickup inputs
although the measured noise was disappointing,
especially onthe tunerinput whichwashardly less
noisy than the pickup input. Pickup overload and
stereo separation figuresfellinto the justadequate
class and an improved crosstalk figure at 20kHz
would definitely be preferable

The RIAA equalisation result was rather
dependent upon the tone-controls whose zero
settings seemed to be inaccurate. Some juggling
eventually gave an overall *0-6dB over the
midband but with some premature roll-off of both
the bass and the extreme high frequencies.

The Onkyo sounded a little ‘'middy’ when first
auditioned but a tweak of boost from both bassand
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treble controls give a subjectively flatter re-
sponse. First impressions suggested that the
sound quality was poor with a hardness spoiling
the high frequency reproduction and a wallowing
uncontrollable bass. However, when changed to
an efficient pair of speakers the volume could be
reduced to give a more pleasant sound quality.
Evensothe overall feelingwasofa muddled sound
which seemed to constrict the dynamics of the
music.

THE VERDICT

A very smartlittle amplifier finished toa high
standard and offering a good package for
the price. Technically one or two problems
reared their head, particularly the flatness of
the frequency response or, to be more
correct, the lack of flatness! Similarly the
sound quality was unimpressive although at
no time was the sound particularly un-
pleasant. The Verdict? A middling amplifier
in an upmarket box. Buy one and fool your
neighbours.
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OPTONICA SM-5100H

he SM-5100H is Sharp's middle-of-the-road model nominally rated at40 W per channeland

commonly seen in their rack systems. This amplifier is attractively styled to match their
other products and has a distinct ‘high technology’ appearance. Almost half the front panel is
taken up by a row of 13 identical miniature push buttons most of which operate a LED indicator
behind the clear plastic striprunningacross the fascia. Atfirstthisarray can be quite confusing,
constant reference to the printed legends being necessary.

The Optonica has the usual three inputs but no moving coil option. The two tape deck
connections can be switched to give dubbing in both directions. Switches are provided for
muting (—20dB), loudness, subsonic (30Hz) and high (7kHz) filters, and stereo mode (a facility
that isnow found on fewer and fewer amplifiers). The bassand treble tone-controls cannot be
bypassed but their centre-position proved to be fairly accurate.

The usual headphone socket is fitted as are two sets of loudspeaker connections, each of
whichisswitched. Oneniceextraistheseparationofthe pre and power amplifier stageswhich

are normally linked by a pair of removable U-links plugged into the phono sockets.

CONSTRUCTION & TECHNOLOGY

This Optonica is built to the usual competent
Japanese standard although some of the wiringisa
little untidy. The PCBs are neatly loaded and some
of the larger components are glued to the boards
to prevent any strain on the soldered joints

A large toroidal transformer is used and its
already low external magnetic field is further
reduced by enclosing it totally in a steel cover.

The disc amplifier stage 1s on the rear panel
PCB which also carries the input sockets, a
remotely operated switch being used for selec-
tion. The rest of the circuitry is on a board
positioned between the front panel and the full
length generous sized heat sink

The circuit arrangement is fairly conventional
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with a discrete transistor preamplifier and using
large integrated circuits in the power amplifier.
The disc amplifier is a simple three-transistor
affair with a low-noise input FET and includes
some useful RF filtering. The RIAA equalisation is
achieved by a network in the negative feedback
loop. The second stage uses a similar three-
transistor circuit for the feedback tone-controls.
The power amplifier couldn't really be much
simpler with a voltage amplifier IC driving a
power IC. These integrated circuits also include
comprehensive protection circuits.
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TEST RESULTS

The Optonica exceeded its maximum rated output
by a small margin giving 46W with both channels
driving 8ohms. The power into 4ohmsincreased to
72W and although the output fuse blew when
driving the 2ohm load it was clear that there was
plenty of currentavailable and thatitwasnot being
prematurely limited by protection circuits.

The harmonic distortion was low in the
midrange but rose at high frequencies, the 2-tone
IM spectra showing quite a few sidebands of
significance.

The measurements taken of the preamplifier
stage gave good results for noise level disc
overload margin and stereo separation. The
equalisation accuracy was adequate over most of
theaudio band butaslightliftoccurred in the 80Hz
region followed by a rapid bass roll-off.

The filters were found to be only token efforts
the high filter only having measured 5dB/octave
slope. The subsonic filter was also a one pole
network (6dB/octave) and pulled the response
down ldBat 100Hz, 3dBat 50Hz and nearly 13dB at
10Hz — unfortunately having a quite significant
effect in the audio band.

Unfortunately the Optonica did worse than the
average In the listening tests. It was very much a
case ofthe sound quality being fine as background
noise but in hi-fi terms it just wasn't very satisfying
to listen to. Particular weaknesses were the
imaging which was vague and lacking any
sensationofdepth; andthe basswhich lacked both
definition and solidity.

TEST RESULTS
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THE VERDICT

This Optonica is at first glance a quite
attractive product offered ata veryfair price.
The laboratory tests revealed a balanced
performance and many of the results were
good for an amplifier in this price bracket.
But the sound quality was thought to be well
below average and unlikely to give much
satisfaction to the serious listener. On the
other hand if you just want an amplifier to
reproduce Radio One while you do the
washing up, well look no further.
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PS AUDIO 2 s

hese units are typical representatives of American enthusiast-orientated product. PS

Audio originally started as a kit manufacturer and the origins are stillevident in the rather
utilitarian styling and finish of the black boxes. This functional rather than pretty philosophy
continues with the bare bones modular concept enshrined in the system which comprises
three units: the phono preamplifier, the VK volume control, and the M2 power amplifier. Other
than a supply LED the front panel of the preamp is blank, and at the back there are single pairs
of phono type input and output sockets and a mains supply cable.

The ultimate is a straight-line system, perhaps, but someonerealised that a volume control
could have its advantages so along came the second box, the entirely passive VK volume
control. There is, in fact, a separate control for each channel together with a source switchasa
further concession to practicality to allow the alternative connection ofa tuner and tape source.

The M2 power amplifier is again fairly basic offering 40W per channel although it can be
wired in a bridged configuration to a give a claimed 160W mono into 8ohms. Once again the
accentison simplicity (or perhaps low-cost), the plainblackboxeshavingjust a power-switch
and LED supply indicators on the front panel.

CONSTRUCTION & TECHNOLOGY

Well, to be honest the PS equipment wouldn't win
any prizes for the quality of its construction. They
have used good components (glass-fibre PCBs,
metal-oxide resistors, and Switchcraft audio
connectors) but the crude metalwork and basic
‘home-built' appearance are initially off-putting
(particularly the use of slotted screw-holes to take
up the wide tolerances). However, a close
inspection did reveal neat loading of components
onto the boards and competent soldering and
wiring.

The preamplifier transformer seemed to be
rather small and did buzz slightly (although the
electrical hum level was very low), but an optional
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high-current power unit 1s available from PS.

The circuit design has some interesting fea-
tures, the preamplifier having two almost identical
gainstages (designed with an Op-Amp configura-
tion) separated by an entirely passive RIAA
equalisation network which provides the neces-
sary bass-boost and treble-cut. Thisuse of passive
equalisation means that the linear gain stages
need far more headroom than is the usual case
because there 1s no gain reduction by the
application of negative feedback. For this reason
the preamplifier operates from # 25 volt supplies.

All electrolytic capacitors are bypassed by
small-value mylar types to maintain the transient



response ((desirable as large electrolytics have a
degree of self-inductance) while the two stages
are directly wired to each other and the cartridge
without any coupling capacitors

The power amplifiers are designed to have a
high-current capability and, as a result, it has not
been necessary to fit any protection circuits (other
than the mains fuse required for safety and fire
prevention). The circuitry is fairly conventional
but the voltage gain stagesare allfedfroma stable
power supply completely isolated from the
high-current supply feeding the output stage. This
arrangement avoids the usual problem where the
performance of the gain-stages varies depending
on whether the amplifier is playing loud or soft.

TEST RESULTS

The initial impressions on audition were very good
and 1t was clear that these products were well
above average in terms of their sound quality. The
sound was extremely clear and, after switching
froma well regarded British pre/power combina-
tion, the effect was akin to opening the curtains
which previously hung in front of the speakers.
Much detail was revealed and yet there was none
of the artificial brightness that normally accompa-
niessuchopenness, fortonally the PSwas quite flat
with a slight (but very slight) mid-range emphasis.
The sound had a nice solidity with precise stereo
imaging which only collapsed at high listening
levels. The main weaknesses were in the power
amplifier which could benefit from more power
and an Improvement in 1its high-frequency
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smoothnessto remove a slight raggedness.

This PS combination only justachieved its rated
power output with both channels driven. The
power output rose nicely with reducing load
impedance (95W 1nto 4ohms, 130W into 2o0hms)
showing plenty of output current capability.

The harmonic distortion was rather poor at 40W
and showed a lot of crossover artifacts.

The preamplifier results were quite reasonable
although the disc amplifier was not amongst the
quietest tested. The RIAA equalisation was very
flat and accurate although the bass began to
roll-off rather early.

THE VERDICT

This PS system will cost you about £560inthe
shops and therefore can’t be said to offer
particularly good value for money especial-
ly when the standard of finish is considered.
Butthere is no gettingaway fromthe factthat
in terms of fulfilling its function the PS Audio
models do an excellent job. The sound
quality put many of our better regarded
British products to shame and restored my
interest ina lot of old recordings which I had
but all discarded. Be warned — it can sound
different to some of those amplifiers you are
told are good, but take some time over
listening and youll find that ‘different’
doesn’t always mean worse.

TEST RESULTS
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PIONEER AS

ne of the smaller of Pioneer's unusually styled amplifiers, the A5 offers a basic set of

facilities and some 35W per channel When this range was first announced their
appearance generated much comment but they have found acceptance with the high street
buyer. The dark central panel houses a number of indicators which are intended to gave an
‘at-a-glance’ listing of the various switch settings. Unfortunately I found it to be initially
confusing whichmust be bad news to the behavioural scientists at Pioneer, but familiarity does
help. Still there was no doubt about the standard of finish partly achieved by the use of a
high-quality plastic moulding for the fascia. The vertical row of switches select the three
normal and two tape inputs while a rotary switch selects the three normal and two tape inputs
while a rotary switch selects the tape output source but only permits dubbing from Tape 1 to
Tape 2. The tone controls can be switched out of circuit but there are no filters only the usual
loudness switch. There are also switches for two pairs of speakers and a mute (—20dB) button.

CONSTRUCTION & TECHNOLOGY

Open up the Pioneer A5 and surprise, surprise
there's nothing there. Well, not nothing exactly,
but there 1s an awful lot of empty space. The PCBs
are also used in the more expensive and complex
modelssointhe A5theyseemto befullofholesand
large blank areas where components aren't. The
chassis layout is fairly tidy, being split by a large
U-shaped aluminium heatsink, but loading of the
PCBs is rather messy. However, the components
used are of good quality and the wiring, while a
little untidy, 1s cleanly connected using wirewrap-
ping posts.

No circuit schematic was provided but the disc
pickup stage proved to be a simple arrangement
using a dual integrated circuit amplifier. The
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power-amplifiers have a fully complementary
output stage with the tone controls wired into its
negative feedback loop. The power supply 1s
common to the two channels and DC offset voltage
protection as well as a delayed speaker switch-on
1s provided by a relay and its sensing circuits.
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TEST RESULTS

The A5 developed a generous output power into
8ohms, the single channel figure at 68W being
almost twice the manufacturer's rating. However,
the power into 4ohms was restricted by the
protection limiters, although a healthy 84W was
managed (1kHz). Into 2ohms though power fell
back to 36W and the protection occasionally
tripped out.

The harmonic distortion was low at mid-band
frequenciesand rose a little at higher frequencies
but not enough to be of any significance. The
frequency response was fairly sensibly curtailed
albeit rather excessively so at the top-end, the
—1dB points being at about 8Hz and 18kHz.

The input stage measurements gave generally
good results but the stereo separation was rather
disappointing particularly at 20kHz. The RIAA
equalisation proved to be quite accurate in the
midband showing a gradual roll-off at each end of
the audio band.

The listening tests showed the A5 to be quite a
nice little amplifier. The midband was particularly
pleasant with fairly precise imaging with a nice
sensation of depth and width. The sound had a
clear and open quality and fairly detailed although
a certalin ‘smoothness’ could also be said to have
resulted in less precision. The bass was thought to
be reasonably firm but the treble was rather
muddled and inaccurate. Overall the sound was
smooth and pleasant but seemed comparatively
lifeless with some pieces of music.
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THE VERDICT

For a 35W amplifier with no moving-coil
input the AS is a rather expensive purchase.
However its styling makes it visually more
interesting — and interest always costs a
little extra! A competent enough design
which produces an inoffensive if unexciting
sound.

Butitissomething of asafepurchaseinthe
jungle and that's worth a weight offanyone’s
mind.
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PIONEER A7

he A7isthe 7T0W modelin Pioneer'sline up and at first glance isdeceptively simple withjust

a row of selector switches volume, bass and treble rotary controls and the large central
‘National Grid' display. A selection of arrows, dashes and strange international symbols are
used to clearly identify the route the signal will be taking through the amplifier. Sofar, so good,
but the only trouble with these international symbolsisthatyoudon't recognise them whatever
your nationality! Oh yes, and Pioneer couldn't resist the temptation to slip a couple of
thermometer scale power-meters into this display.

After a time you discover that the left hand side of the fascia hinges down and slides
underneath out of harms way, to reveal a number of extra controls including switching for
moving-magnet and moving-coil sources; loudness and subsonic filters (only 6dB/octave) and
switching for the two pairs of speakers. There 1salsoa bypass switch for the tone controlsand a
tape source switch which allows tape dubbing to be set up in either direction between the two
top connections.

Withits light gold finish the overallappearance ofthe A7 issmart, although when everything
1s pressed the array of lights can be distracting.

CONSTRUCTION & TECHNOLOGY

The internal construction of the A7 is neat and
business-like, if rather complicated. The circuitry
is provided by some 15 PCBs linked by either
board-to-board connectors or cable-looms. Good
quality components are used and although the
loading of some of the boards is rather messy, itis
obvious thata lotof money hasbeenspenton parts.

A common transformer (of good size) and
power supply is used for both channels.

No circuits were provided but asfar as I could
tell the disc amplifier is discrete and uses a
differential configuration with a pair of low-noise
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FETs at the input. The RIAA equalisation is active
using a network in the negative feedback loop.
Virtually the same circuit is used for moving-coil
cartridges but the gain and input loading is
switched by a miniature relay on the board.

The tone-controls are wired around an IC
amplifier stage butthe poweramplifierisdiscrete,
agaln using a complementary pair of large power
transistors. Two bias networksare used: onefixed;
one floating to ensure that the outputtransistorsare
never in a non-conducting state.
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TEST RESULTS

The power output into 8ohms generously ex-
ceeded the manufacturer's rating, nor was there
too much difference between the single and both
channel figures. The power rose nicely to 180W
drivinga4ohmload and, for short periods, to 230W
into 2ohms after which the protection circuits
screamed enough! So a good result and difficult
loudspeaker loads are unlikely to be a problem.

The harmonicdistortion wasvirtually negligible
and those IM sidebands which show on the
spectral plots are fairly low in level. The
preamplifier section also returned good results,
the noise being particularly low, although once
again as with the other Ploneer models the
frequency response of the A7 1s rather unneces-
sarily extended.

The RIAA response falls within a 0-3dB wide
band — a good result — and generally shows a
gentle slope down at either end.

With some music this Pioneer really excelled
whereas other programme material highlighted
its weaknesses. Midband frequencies were
handled particularly well, the sound being clear,
open and detailed, solo female voice being
reproduced with a nice naturalness. The prob-
lems came at the frequency extremes; the bass
while being fairly well controlled seemed to lack
real power especially on such transients as
tympani being struck. The treble end suffered
from a slightly metallic tone and lacked smooth-
ness but this wasn't to a degree that was
unpleasant. Overall a good sound.

TEST RESULTS
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THE VERDICT

The A7 is a nice amplifier which did well in
both the laboratory and the listening tests.
Compared tosome of its competitorsit might
seem expensive but it could well justify a
90W rating to make it particularly good value
in view of its interesting design and good
sound quality.
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PIONEER A9

he A9 is the biggest of Pioneer's integrated models. It is also very expensive although the
341b weight of this 100W model at least suggests that the owner is getting plenty of
hardware for his money.

Like the other Pioneer 'A’ series the A9 has apparently been styled by an engineer from the
CECB. The centraldisplay isobviously intended to clearly identify the more important control
settings as well as housing a brightly-lit power meter display. However I found this amplifier
rather difficult to use the combination of many poorly identified switches and the display
leading to as much confusion as clarification.

The A9 has three inputs (the disc input switchable between moving-magnet and
moving-coil) and two tape connections with dubbing possible in both directions. The left hand
side of the fascia which ostensibly only carries the bass and treble tone controls does in fact
hinge open to reveal the balance and tape-monitoring controls as well as minor switches for
mode, tone-cancel, loudness and subsonic filters and speakers A and B. Other small switches
determine the input loading of the disc stage either 33 or 100ohms on moving coil and
100/200/300/400pF in parallel with 50kohms for moving-magnet.

The A9 also has a rather unusual feature a sort of subsonic frequency detector which
operates yetanother indicator on the display panel The idea is that whenever the indicator is
illuminated the subsonic filter should be operated.

CONSTRUCTION & TECHNOLOGY

The chassis of the A9 1s extremely crowded and it
1s hard to see how Pioneer could find space for
another transistor. A total of 15 PCBs are joined
together by cable looms with a mix of wire-wrap
and plug/socket connections.

The single transformer feeding the common
power supply 1s a large toroidal type and the
reservoir capacitors are housed in a screening
box to prevent the charging spikesbeing induced
into the low-level circuitry (necessary with such a
crowded chassis).

Q2

The circuitry uses a mixture of ICs and discrete
transistors. The moving-coil stage 1s discrete
using a complementary array whilst the main disc
stage uses an IC with a dual low-noise FET at the
front end. The tone control amplifier is based
around another IC.

The power amplifier has two parallel pairs of
complementary power-transistors and the
Pioneer Non Switching' dual bias networks (one
floating;, one fixed) to ensure that the output
transistors are never in a non-conducting state.
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TEST RESULTS

The A9 delivered plenty of power into the 8ohm
load and there was little difference between
single and both channel operation this suggesting
a stiff power supply. The power output fell slightly
to 163W into 4ohms and 80W into 2ohms, these
figures being determined by the operation of the
protection current limiter. The peak current
measurements showed that only 9 amp peaks
could be sustained equivalent to 63 amps
continuous RMS.,

The harmonic distortion was low but showinga
rise at high frequencies and there were some
minor sidebands in the IM spectral plots. The
frequency response was thought to be unneces-
sarily extended at both ends, although the
subsonic filter could be used.

Otherwise the preamplifer stages returned
good results, both moving-magnet and moving-
coil mputs having low noise, good overload
margins and fine 20kHz separation.

Asfarassoundqualityisconcerned there wasn't
a great deal to be found wrong with the A9, Like
the A7 the weaknesses are at the frequency
extremes and the same characteristics were
found (see A7 report previous page). But despite
havinga high power output on paper the A9 wasn't
able to reproduce music at the high levels
expected; the treble in particular exhibiting both a
hardness and metallic tone. However, used at
‘sensible’ levels the sound was clear with good
revelation of low-level detail and good handling of

MERIT * % % % 1%
VALUE * * % % i

the more dynamic passages.

Despite its rather flashy Japanese image this
amplifier did well in the listening tests. The sound
quality was clear and open with good revelation of
detail. Both treble and bass were controlled, the
bass in particular being very solid, powerful and
going down a long way. The sound remained
accurate at high levels but at all levels the imaging
was diffuse particularly in terms of front-to-back
depth

THE VERDICT

The A9 achieved good results for its
measured performance and also did well in
the listening tests. It is a well equipped and
powerful amplifier which undoubtedly
holds some appeal to the technology freaks
amongst us. Althoughitisrather expensive it
isin fact no more than several well regarded
audiophile combinations which sound no
better.
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QUAD 2

hisamplifier/preamplifer combiantion has beenaround a fair few years now but, in the best

Quad tradition can be expected to be around in gradually refined versionsformany more
to come. Both units are neatly styled in the rather idiosyncratic Quad manner and the
preamplifier has an interesting array of controls which are certain to confuse those brought up
on a succession of Japanese amplifiers. The five input selector switches are light-action touch’
types, theoperationof which lightsanadjacent LED. Two further switches permit monitoring of
thetwotape sources. Thelarge volume control has22 detented positions giving accurate level
setting (in 2dB steps over part of its range) and good tracking between channels.

The slider balance control has a number of functions for when the 44 is switched to mono it
can be used to mix the two channels or can feed either source channel to both outputs. A well
thought-out and useful arrangement. Unlike the earlier 33 preamplifier the 44 has no
conventional tone controls but does retain the familiar HF filter having three turnover
frequencies and completely variable slope (0 to 25dB/octave). The oddly named 'tilt' control
does just that — it gives equal and opposite cut and boost to the high and low frequency
extremes whilst leaving the midband level unchanged. Finally the bass control offersa choice
of several degrees of cut and boost.

Avariety ofuser-changeable inputand outputmodulescan be supplied, amongst them input
amplifiers for both moving-magnet and moving-coil cartridges and for microphones. Easily
accessible switches can be used to vary the input loading and sensitivity of the disc stage and
the input and output levels of the tape sections.

By contrast the 100W (or more correctly 200VA) amplifier just has a 4 pin DIN input
connector and one pair of speaker terminals with a power LED set into the front panel But it
does incorporate Quad's highly innovative current dumping circuitry.

Quad 44
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CONSTRUCTION & TECHNOLOGY

The internal construction of the 44 is very neat and
wellthought-out. Typical of the standardsadopted
1s the power supply which is totally enclosed by a
red plastic box sufficient to obstruct any prying
fingers. All the input and output circuitry is on
plug-in modules which all attach to a long mother
board. These are clean and tidy although not
marked with component designations.

The layout of the 405 1s about as simple as a
power amplifier could be At either end of the
chassis there is a power-board bolted onto the
heatsink. Inbetween thereisalarge encapsulated
power-transformer and assoclated rectifier and
capacitors, the single supply feeding both
channels.

Both products use some novel circuit techni-
ques. The 44 preamplifier uses CMOS electronic
-switches to route all the input and output signals
onto common busbars. Both the moving-magnet
and moving-coil discamplifiersuse the same type
of complementary common emitter input stage
feeding an inverting operational amplifier with
overall negative feedback around the two stages.

The RIAA equalisation has the low-frequency
time-constants in the feedback loop while the
high-frequency section is made up of a passive
filter at the output.

The 405 uses the current dumping concept
where the amplifier consists of two sections; a
low-power Class A amplifier of excellent linearity
and a high power Class B output stage — the
dumpers of current. Both drive the load but at low
signal levels the loudspeaker signal comes from
the Class A stage than at higher levels the current
dumpers turn-on to deliver the bulk of the current.

The clever bit is the arrangement so that
feedforward and feedback components are in
balance such that the quality of the output signal is
wholly dependent upon the performance of the
Class A stage. This balance 1s achieved by
matching four pasive components thereby avoid-
ing the need for any preset adjustments.

Quad 405
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NAD 3020

The NAD 3020 Amplifier is one of the most
established budget amplifiers of today, the
sound quality for an amplifier of less than £100
is exceptional. The 3020 forms the heart of most
of our budget systems giving a healthy 20 watts
plus per channel output, with low cost of
ownership. This amplifier is on continuous
demonstration at our Lewisham shop so why
not pop in for a listen.

THE A&R AG0

The Evergreen A&R A60 is still one of the most
popular amplifiers in its class. Giving 35 watts
plus per channel the A&R is happy driving
almost any load and has sensible facilities to
help you get the most from your system, such as
switchable headphones, tape dubbing and car-
tridge matching modules. We have the A&R on
permanent demo so why not come along for a
listen you may be pleasantly surprised with the
performance — and the price.

NYTECH CA252

The new Nytech

CA252 amplifier is

derived from the

popular CTA252/XD

receiver and has the wide bandwidth with

effortless sound of the receiver at nearly half the

price. This new amp comes in moving magnet

or moving coil phono input models with inter-

changeable modules and is easily adaptable to

be used in passive or active systems, giving a

healthy 25 watts plus of power per channel. This

high quality low cost amplifier is a worthy

component for most mid to higher-fi systems
and represents incredible value at only £184.

THE NAIM 42/110

This is the baby of the Naim range but even so
the performance of this amp leaves nothing to
be desired. The 42 pre-amp is available in
moving magnet or moving coil models and the
110 power amp delivers in excess of 40 watts
per channel into virtually any load. As usual we
have the 42/110 combination on demonstration
with such speakers as the Linn Sara and this
combo features in our interest free credit
scheme.

w® £750 INTEREST FREE CREDIT

AVAILABLE OVER 1 YR PERIOD. PLEASE RING OR WRITE FOR WRITTEN DETAILS

SOMETHING NEW:

Recently opened is our new shop at 248 Lee High Road.
This is a complete departure from our previous style of
trading as we now have ‘space’. The new premises features
four demonstration areas two of which are single system
active/passive studios in which appointments are necessary
to set the required system up. The other two studios are run
on similar lines with systems hard wired for demos. With the
new shop now open we hope to improve service all round so
why not pop in for a visit.

WE ARE:

=

Tel: 01-318 5755 and

BILLY VEE SOUND SYSTEMS
68 & 248 Lee High nnauhl.a;ruisham, London, SE13
a

A
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TEST RESULTS

With both channels driven the 8ohm power was
marginally above the manufacturer's rated power
but current limiting restricted the 4ohm power to
about 95W and the 2ohm power to 46W. The peak
instantaneous current was restricted by the
current limiter to 6amps so obviously the 405 is not
suited to the more difficult’ loudspeaker loads.

The harmonic and IM distortions were both
very low although the former rose quickly above
20kHz causing the effective power bandwidth to
be restricted

The 44 preamplifier returned good results with
the bulk of the distortion occurrina in the
electronic switch circuits. The stereo separation
was high. particularly the 20kHz figure which puts
many, more expensive, units to shame. One weak
area was the way in which the nput stages
clipped; some slew-rate limiting being visible (eg
triangulation of the sinewave) However the
headroom 1s quite adequate 1n practice. the low
20kHz figure being a result of usina passive HF
equalisation

The Quad 44 preamplifier generated lttle
adverse comment on test the sound quality beina
quite acceptable. In comparison with a couple of
more expensive modelstherewasan evident loss
of some low-level detail and a lack of overall
‘transparency ofthe sound stage but atits priceitis
one of the better preamplifiers

By contrast the performance of the 405 power
amplifier seemed to be very speaker dependent

QUAD &

(as might be expected from the measurements)
Problem areas were a lack of control of the
low-bass; and a tendency towards confusion and
muddle 1n loud choral passages. But with a careful
choice of loudspeaker the results were quite
satisfying. With limiter (unofficially) disabled the
performance was much improved and. in loud
passages, a firm controlled bass was heard

THE VERDICT

In some ways Quad’s own reputation is its
biggest sales aid so our comments are
unlikely to have much influence. But the
Quad 44 did prove to offer a good all-round
performance; a range of useful facilities free
of gimmicks; and good value for money —a
product worthy of recommendation.

The power amplifier is only capable of
driving ‘easier’ loudspeaker loads and if
paired with, say, Linn Isobariksits inadequa-
cy should not be unexpected. But used with
the right loudspeakers it gives good results.
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QUANTUM 570

he Midlands-based company of Quantum Electronics has, over the past few years, built up

a reputation for their do-it-yourself amplifier kits. They have now gone 'legitimate’ and
become true manufacturers with quite an impressive range of sensibly priced pre and power
amplifiers. For this particular review we looked at their 102 preamplifier and the type 2070A
stereo power amplifier whichisratedat 77W. The styling is typically audiophile which means
there isn't any! Instead the circuitry is housed in fairly utilitarian simple steel boxes designed
for price rather than looks although, that said, the standard of finish was found to be very high
with good quality black paintwork.

The 102 preamplifier is powered (via a DIN-to- DIN umbilical) from the power amplifier and
offers only the more basic facilities. The two rotary controls are for volume and balance whilst
two push-buttons select line or disc input and tape-monitor. Inside the box there isaccessto a
switchable LF filter and a range of disc input boards may be fitted to match either
moving-magnet or moving-coil cartridges and offer a choice of input sensitivity

Most of the rear panel connections are via DIN sockets but (presumably for user
convenience) the disc input uses a pair of phono jacks.

The power amplifier has a mains power switch and indicator on the front panel, but at the
rear, together with the DIN inputand bananaoutputsockets, there isa switch which selectsthe
inputsignal for stereo (L& R) or mono (L or R) operation; the latter for whenitisused aspartofan

active system.

CONSTRUCTION & TECHNOLOGY

Accessto the Quantum amplifiersis difficult for the
average user because the cases are secured by
socket headed screws.

The 102 preamplifier is housed 1n a simple
aluminium box and hasall the circuitry assembled
onto a single board with no wiring at all. The
components used are of generally good quality
with 2% capacitorsinthe RIA A networks, although
some eyebrows may be raised over the use of
Korean transistorsl On board switches are
provided for the subsonic filter; for aux input
sensitivity (150mV or 775mV) and tape monitor
sensitivity. A small plug-in board carries the
alternative input loading components for the disc
amplifier.

Nocircuitdetailswere provided buta mixture of
low-noise ICsand transistors are used. Inall there
are four ICsand 26transistors, so there hasbeen no
skimping on parts.

a8

Theinternal construction ofthe power amplifier
is also to a high standard, the chassis being
dominated by the large toroidal power transfor-
mer. Although this transformer is common, both
channels have their own rectifiers and reservoir
capacitors.

The power boards, bolted to rather undersize
heatsinks are nicely built with adequate fusing. A
quasi-complementary output stage 1s used, the
NPN output transistors being the well regarded
Toshiba 2SD424 types. One interesting point is
Quantum's use of a coiled length of resistance wire
used in place of conventional emitter resistors.



TEST RESULTS

The 2070A proved to be a powerful enough
amplifier at low and midband frequencies
although there was some loss of output due to the
collapse of the power supply at low frequencies.
Thus into 8ohms we recorded 104W and 92W then
into 4ohms 132W and 150W for 1kHz and 20Hz
respectively. However the measurements at
20kHz were plagued by the fuses blowing.
Eventually we recorded 80W (8ohm) and 110W
(4ohm), at which powersthe distortion shot upand
the fuse blew.

Midband distortion was no problem and the
overall bandwidth was well controlled but the
damping factor steadily declined with rising
frequency reaching a fairly low 30 at 20kHz

The preamplifier provedto be fairly noisyinuse
but returned good overload figures. The RIAA
equalisation was accurate within a 0-4dB band
from 50Hz but below that the bass was steadily
rolled-off by the internal subsonicfilter to be down
3-3dB at 20Hz Stereo separation, while very good
at 20kHz, was a little low at 1kHz.

This Quantum combination did fairly well in the
listening tests producing a very acceptable sound
quality. The detail was well preserved and the
midrange was clear, albeit a little forward in
character. The bass was well defined but control
was loose at high levels. The treble lacked
precision, this being particularly noticeable in
complex passages but overall the sound hung
together well.

£92 MERIT % % 3c5¢
£195 VALUE * % % % ¥¢

THE VERDICT

The chunky knobs apart this is probably the
smartest and best built of the British ‘cottage
industry’ products. Itis also a very attractive
buy at the low price quoted. In the course of
our tests the power amplifier seemed
reluctant to deliver a lot of current at high
frequencies but otherwise seemed to be a
competent enough design. The sound
quality was free of any irritating vices and
was most pleasant. Overall this combination
is worthy of recommendation.

TEST RESULTS
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REVOX 8750l

he B7501sabig, heavyamplifier built in the Revox engineering traditionalthough only rated

ata moderate 75W per channel The stylingisdistinctive and perhaps rather too technical’
for many people’s tastes but there 1s no doubt that when used with its companion B77 or A700
tape recorders the overall effect 1s very smart. The finish is in dark blue and grey with silver
control knobs and the front panel, while neatly laid out, takes some getting used to as the
controls always seem to be in the wrong place. This is all the more confusing because the
Revox has an excellent array of facilities including three inputs (but not one for moving-coil
inputs) and two tape connections with cross-dubbing. Switches control mode, loudspeaker
selection, muting (—20dB), high and low filters and loudness. Unusually the B750 has two
headphone sockets and, under the hinged top part of the panel; a record-out jack socket
making easy connection to a temporary tape-deck installation. This hinged flap also concealsa
pre-power break switch making possible separate operation of the preamp and power-amp
sections, a disc sensitivity control and a disc input impedance switch (25/50/100kohms).

The B750 has the usual bass and treble controls but also has a presence control centred at
3kHzand so affecting the midband frequencies. All these controls are disabled by operation of
the tone-defeat toggle switch.

Around the rear the Revox uses a mix of phono and DIN sockets which are in a recessed
section permitting flush wall mounting — fine for permanent installations but inconvienient if

you are the sort who 1s always connecting new equipment.

CONSTRUCTION & TECHNOLOGY

Once the lid 1s taken oft (simply by removing two
screws)the A750isajoy to behold. The standard of
construction is just what you'd expect from Revox.
Most of the circuitry is readily accessible for
service and most of the interconnections are made
through the use of plug-in cables and board links
All the circuit boards are neatly laid out with good
quality components (virtually all the electrolytic
capacitors are the expensive tantalum types) but
the board surfaces are, regrettably, not screen-
printed with componentdesignations. The circuit-
1y is housed i1n a strong steel case which has
extensive screening plates between different
clrcuit areas and this results in a rigid assembly

A large efficient C-core power transformer is
used and has separate secondary windings which
feed a power supply for each channel.

No circuit information was available at the time

100

of writing but it was obvous that much of the
amplifier circuitry used discrete components and
not ICs (this being a change from some previous
Revox designs). The circuitry appeared conven-
tional with the disc-stage using RIAA equalisation
arund a serliesfeedback loop and with every input
passed through a unity-gain buffer amplifier to
prevent any loading problems with ancillary
equipment. The tone-controls use rotary switches
instead of the cheaper detented pots and, 1n the
case of the B750, these are connected to
laser-trimmed resistor networks designed to
ensure the accuracy of the control setting within a
fraction of a dB

The power amplifier is fully-complementary
and appears to use a mirror-imaged circuit
configuration with a pair of large metal-can power
transistors.
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TEST RESULTS

Power delivery was good into all the resistive
loads with a useful rise to 160W into 4ohms.
However, the power into 2ohmsfell toa mere 30W
following operation of the protection circuits,
although the burst power was nearly 300W. It
proved capable of a high peak current (some 20
amps at saturation) but the Revox was troubled by
the capacitive load which seemed to lead to
current limiting. Harmonic and IM distortions
were low but not especially so.

The overall bandwidth was rather extended at
high frequencies but the equalised response of
the disc input was accurate across the midband
(within about 0-2dB limits), although the errors
became significant at the frequency extremes.
The bass cut shown suggests that a subsonic filter
may be incorporaed in the disc amplifier. The
rising response (+0:6dB at 30kHz) would also
suggest an audible brightness (this rising re-
sponse continues, reaching +5-9dB at 90kHz). The
other measurements were fine with fairly low-
noise levels on disc and good nput overload
capability, The stereo separation was also
adequate although it fell to 33dB at 20kHz.

On audition the Revox displayed a degree of
brightness which was acceptable withthe Rogers
Studio One speakers giving a sense of clarity, but
less successful with other speakers including the
Quads.

The sound quality was clean, open, indeed
almost analytical and the bright character was

MERIT % % % 3¢ 5%
VALUE * % % 5¢y¢

perhaps emphasised by a bass lightness; but such
bass as was heard was well controlled and
detailed.

With those loudspeakers with a falling re-
sponse, the Revox could be the basis of a viable
system but with many speakersthe overall sound,
although exciting and dynamicin small doses. was
eventually fatiguing

THE VERDICT

The Revox B750 is an expensive amplifier,
well built, and gives a moderately good
account of itself. Because of its price it is
unlikely to appeal to many enthusiasts as a
single purchase but will be seen as a ‘must’
by many Revox tape-recorder owners. They
are unlikely to be dissatisfied for the B750
has a clear, open sound quality. Care is
needed in the choice of loudspeaker (so
listen before youbuy)and a little bass-boost
was found to give a better tonal balance. I
would also add that my own personal
experience with Revox products suggests
excellent consistency and reliability.

TEST RESULTS
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ROGERS AIOO

he A100isthe higher powered of Rogers' range of two amplifiers (the other being the A75)

and israted at 55W per channel. The styling isquiterestrained witha black front paneland
knobs finished to a high standard and nicely set-off by the veneered side panels. The overall
effect is rather spoiled by the shiny black top-cover although this will be out of sight when the
A100isshelfmounted. Threeinputsare provided includingamoving-magnetdiscinputwhose
loading can be changed to give 47k or 100kohmsand another back panelswitch to add 60pF or
300pF ofshunt capacitance. Connectionsare providedfortwo tape-recorders, butdubbingis
only possible in one direction. One unusual feature is a DIN socket on the front panel which is
the auxiliary input but also has an output feed tapred just before the volume control. 1t is,
therefore, a convenient means of quickly connecting a cassette deck temporarily without
having to poke around the often inaccessible back-panel cabling. Bass and treble controlsare
provided and these (and the high filter) can be bypassed to give a flat response. The high
frequency filter is quite unusual, being rather like that in the Quad control unit. Two turnover
frequencies (6kHz or 9kHz) and a slope control vary the rate of attenuation from zero (e, filter is
Inoperative) to 18dB/octave.

Two pairs of loudspeaker can be connected and can be individually switched. Finally the
A100 has three shuttered mains supply outlets for ancillary equipment with the supply
switched by the amplifier's power switch. Also noteworthy was the comprehensive and
informative manual provided with this model

CONSTRUCTION & TECHNOLOGY

The first problem with the Al00 was actually
getting inside the thing, for it is extremely solidly
built in the British ‘Dreadnought’ tradition. The
main preamplifier board runs along the case side
from the input sockets to the selector switchesand
1s fully screened by steel panels. A second board
sits behind the front panel and carries all the tone
control and filter circuitry. The two power
amplifier boards are each bolted to the small
extruded heatsinks which carry the output
transistors. A single power supply is used for both
channels.

All the boards are glass fibre, screen printed
with circuit designations and loaded with good
quality components. The wiring and soldering is,
in general, neatly done.

102

No circuit information was provided by Swiss-
tone so a few educated guesses had to be made.
The preamplifier uses discrete transistors and the
disc amplifier in particular seems to be quite
complex using eight transistors per channelwitha
differential input stage, an active load and a
push-pull constant current output stage. RIAA
equalisation is achieved in the negative feedback
loop of this stage.

The power amplifiers are relatively simple,
being AC coupled and using an IC to provide the
voltage gain and a quasi-complementary output
stage to provide current gain.

No voltage selector is fitted but the mains
transformer has 120 volt taps to permit conversion.
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TEST RESULTS

The A100 maintained its output well into different
load impedances; the single channel power-out-
putbeing 76 W, 1 15Wand 109W into 8, 4and 2ohms
respectively. Loading with the partly capacitive
network also had very little effectupon the Rogers'
maximum undistorted output, so this amplifier
would seem to be able to cope with most
loudspeaker loads.

Peak current capability was high at 17-5 amps
and the test revealed that the protection circuits
were not prematurely limiting the available drive
to the loudspeaker.

Harmonic distortion was a little higher than
expected, but still within the manufacturer's
specification.

Turning to the preamplifier section, the stereo
separation was fine as was the overload marginon
disc. Thenoiselevelswererather high, though, on
both disc and tuner inputs. The equalised
response through the disc input closely followed
the RIAA response except at low frequencies
where a degree of bass roll-off occured because
the A100 follows the generally ignored IEC
response recommendations.

On audition the Al00 was rated well above
average, the tonal response seeming to be very
flat. The sound was clear without being excessive-
ly bright and a fair amount of detail was heard,
particularly at low frequencies which were
reproduced well. At high levels the very slight
treble emphasis became pronounced and irritat-
ing with some loudspeakers, but partnered with
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the Rogers Studio Ones the balance seemed more
neutral and the overall sound was thought to be
smooth yet clear.

THE VERDICT

In many respects the Rogers Al00 has
always been an under-rated model for this
manufacturer's marketing emphasis has
always concentrated on their loudspeakers.
In our tests it gave a very creditable
performance and its sound quality was good
enough for it to be ‘borrowed’ for my second
domestic system for some months.

The price is rather high in relation to the
product’s current modest image but it is a
worthwhile investment if you seek a com-
petently designed amplifier that is capable
of bringing much pleasure when listening to
your music.
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ROTEL RC1010

he 1010 pre and power amplifiers are currently top of the Rotel product range and, in
common with the rest of thelr models, this 100W system seeks to offer unusually good value
for money. At a combined price of around £300, this could be well the case.

The power amplifier has switching for two pairs of loudspeakers plus the ubiquitous LED
power meter with extra lights showing the operation of the speaker switches and the
protection relay. The display range can be decreased. or the display switched off, by a front
panel knob, and there 1s a separate gain control for each channel

The matching RC 1010 preamplifier has inputs for both MM and MC cartridges with
switched input loadsfor the former. T'wo tape decks can be connected and there 1ssome very
flexible tape-switching provided which, amongst other things, allows dubbing in both
directions. The RC-10101s a straight-line model so there are no tone controls but it is possible,
by pressing a front-panel switch, to patch in an external equaliser

The styling gives these units a typically Japanese rack system appearance with their plain
flat front panels and attractive black/grey finish.

A & 8 & H B BT W

CONSTRUCTION & TECHNOLOGY

Both units are well constructed and use good
quality components. The RB-1010 has virtually all
1ts circultry on one large PCB mounted between
two heatsinks. Each channel has its own power
supply fed from a large common toroidal
transformer. The preamplifier makes much use of
remote cable operated switches to cut down on
the amount of signal wiring, but evenso there are a
lot of iInterconnections which give the chassis an
untidy appearance.

The power amplifier circuit 1s a conventional
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DC-coupled design with much use of cascode
stages to improve the hinearity and bandwidth of
the voltage amplifiers The output stage 1s fully
complementary using two parallel pairs of high
speed 250W transistors

This Rotel incorporates two interesting design
features. The first 1s called a DC Servo. Only a
moderate amount of negative feedback 1s used
around the power amplifier and this is insufficient
to stabilise the DC voltage drifts which occur with
temperature changes. Asaresult there could be a



large and varying DC offset voltage across the
loudspeaker. So Rotel have a second feedback
loop where the AC signal 1s filtered out and the
residual DC 1s amplified by an operational
amplifier togivean error signal to feed back to the
Input stage. This'active system increases the DC
negativefeedback by some 40dB but hasnc effect
on the performance at audio frequencies

The RBIOI0 also 1ncorporates Rotels own
non-switching' output stage which. 1n common
with most of the other pseudo-Class A arrange-
ments, hasa dual biassystem to prevent either half
of the output stage from ever being turned off

TEST RESULTS

The 1010 could certainly deliver the power into all
the test loads. afigureof225W being recordedinto
4ohms whilst the tone-burst test into 2ohms
showed nearly 480W.: so this amplifier would seen
able to drive most loudspeaker loads. Further
evidence of this was the extraordinary figure of
40ampsbeing measured for peak current capabil-
1ty — well off our scale!

Harmonic and IM distortions were almost
negligible — even at 100kHz the distortion was
low at 0-3%. The absence of high-order high
harmonics in the spectrum analysis confirmed the
effectiveness of the non-switching bias circuits

The disc overload capability was high and the
stage was very quiet a figure of 81dB being
recorded for the weighted signal-to-noise ratio
The crosstalk, though. could have beenimproved.
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especially at 20kHz where only 34dB was
measured. The equalisation. whilst fairly accu-
rate, did show a shight treble boost. although this
would 1n practice be partly counteracted by the
rather high disc input capacitance which. at
390pF. would with many cartridges cause the
frequency response to be rolled off at hiah
frequencies

The overall sound quality was smooth with a
slight midrange prominence. The sound stace
was clear. although not too detalled. However. at
high levels, this combination seemed to lack any
power at low frequencies, and the bass became
'soggy’ and without control. The sound was never
unpleasant but high-level operation proved to be
this amplifier's weak area

THE VERDICT

On paper a powerful amplifier and a
combination offering good sound quality
with excellent tape recording facilities.
However, in practice the 1010 never sound-
ed as powerful as it should, the sound
sometimes showing a distinct lack of control.
But, judged against its price, this Rotel
system offers a great deal, and the RB1010
must be considered one of the cheapest
sources of good quality watts. So, although
there are some reservations, this Rotel pair
does merit a recommendation.

TEST RESULTS
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ROTELRMA-90

he RMA-90is the amplifier part of Rotel'slatest micro system (the Micro 90) and asa result it

has quite compact dimensions of about 280x 44X 260mm. Even so, it is a fairly powerful
model, being rated at 40W per channel (8ohms). With such a small front panel, there is little
room for lots of facilities, but it does have volume and balance operating concentrically, bass
and treble controls (with detents at the zero position), loudnessfilter, and a headphone socket.
There are three inputs and one for tape, these being selected by push buttons, each of which
has an LED indicator.

Serving no useful purpose as far as I can see (but undoubtedly needed to match the
competition)isarather half-hearted power meter comprising five LED indicators per channel
and telling you nothing that your ears couldn't do more cheaply. More useful is another
indicator which glows red to tell you that the protection circuits, and hence the speaker relay,
have operated. Thisisahelp in those maddeningperiodsofsilence when youwonder whether
to reach for fuse wire, soldering iron or telephone so that you can moan at the dealer who sold
you a duff one.

Two pairs of loudspeakers may be connected and independently switched, but only
through the use of two ‘difficult to get at’ slide switches located on the back panel.

The RMA-90'sstylingisfairly ordinary withan anodised aluminium front paneland dark grey
paintwork on the rest of the case giving a smart but unobtrusive appearance.

@@llil-C

CONSTRUCTION & TECHNOLOGY

It gets harder as the years pass to criticise the
constructional quality of Japanese amplifiers, for
production engineering 1s one of the areas in
which they leave the rest of the world standing.
The Rotel is no exception. Although the chassis is
obviously crowded, it is laid out neatly. The
chassis 1s split by a large extruded heatsink and I
was pleased to see that Rotel had resisted the urge
to make this too small Had they done so, they
would have saved money and saved valuable
internal space, but the amplifier would have run
hotter and perhaps less reliably

The amplifier circuits mostly comprise discrete
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transistors with some effort having been put into
the design of the power amplifier stages. The
power amplifier design results in a fast wide
pbandwidth circuit wth separate AC and DC
feedbackpaths. To maintain good stability, the DC
feedback is through a servo-amplifier to increase
the gain and hence improve the sensitivity so that
even a small DC offset voltage is corrected.
Finally, the RMA-90 has a non-switching output
stage with two blasing networks to ensure that the
output stage 1s never cut off, and hence avoid
crossover and high frequency 'notch’ distortion.



TEST RESULTS

The RMA-90 just about met its power specification
with 41W for both channel operations and 53W
single channel (8ohm), whilst the short-term burst
power (single channel) was a healthy 84W. The
limiting factor was obviously the power supply
which was of limited capacity in order tofitinto the
smallbox. So, although the power rose into 4ohms,
it was only a moderate rise to 72W. However, the
harmonic and IM distortions were very low and
the amplifier was virtually unaffected by the
capacitive load and gave almost its full output
before the distortion rose.

The pre-amplifier stages returned good results
with low noise figures and adequate stereo
separation, but the input overload margin was
rather poor at 20kHz. This could have been a
natural consequence of using passive HF
equalisation but this could not be confirmed. The
bandwidth was rather too extended, being only
2-2dB down at 100kHz there being no real
justification for such a wide response.

The measurements of RIAA equalisation
accuracy were Initially poor due to a slight
Inaccuracy in the zero setting of the tone controls.
When reset, the response stayed within +0-35dB
band from 20 to 20,000Hzand showed slight lower
and upper midband emphasis.

The listening tests showed the RMA-90 to be an
average performer. On the plus side the sound
was felt to be clear and fairly open with good
imaging, but the bass was less clearly definedand
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somewhat uncontrolled. Used with, for example,
Rogers LiS3/5s the overall sound was pleasant and
fairly accurate, but with larger speakers the ‘soft’
bass was a distraction.

THE VERDICT

Well, at around £95 in the shops this small
Rotel amplifier certainly offers fair value
although you are obviously paying more for
the complication of packing 40W into such a
small package. Taken as a medium-power
integrated amplifier the overall perform-
ance, both measured and subjective, is
about average. But taken as a ‘micro style’
amplifierthe RMA-90is one ofthe best we've
tried, its small size not resulting in undesir-
able compromises.

e
TEST RESULTS TesT 2orz ] iz | 20wz
POWEROUTPUT 8Q 52 53 53
(WATTS) 8+8Q 38 41 41
40 70 72 72
HARMONIC DISTORTION N
o (% @ 30 WATTS) 0-019 0009 0-20
- FREQUENCY RESPONSE LOW HIGH
a8 BETWEEN —1dB POINTS 6Hz 74kHz
|
okl +1dB
n
-80 " o '_-_.__—-—'-'-".-_-_‘-‘H‘-‘_i‘-‘_-_-_-___
= 3 0 198 80 100 200 500 2% Sk Tox
000 | S/N RATIO PUOVERLOAD |STEREO SEP. MAX OUTPUT
[ 20 1K 20K R W
[ 40 L) 50 20
804 i 60— 40 15-
70 30} 40-] 30| 10+
(Do 20 20— 5
FFLOR HB- dB dB |

107



3000

SA 3100

Audio manufacturer SAE was established some years ago in California. Unlike many
FAmerican hi-fi companies, they take exporting seriously and have set up a European
marketing subsidiary based in Italy. In their range they have five power and four preamplifier
models with outputs rated from 50to 400W per channel. The models submitted for review were
their two most inexpensive models, the 3000 preamplifier and the 3100 power amplifier (50W)
Together they cost about £460, a price which seems remarkably reasonable for a US import.

Both units are finished in a spartan black with white and blue screen printing. The styling is
certainly not elegant but they do have a certain ‘industrial technology' appeal. They look at
their best in one of SAE's own racks but when used alone they can be domesticated a little by
fitting the optional walnut sides.

The 31001sa basic boxlackingevenamainssupply switch (in the USitwouldbe switched by
the preamp), but the front panelisoccupied by a power meterarray which useseightlarge red
LEDs for each channel to display the output signal voltage which is scaled as the equivalent
power into 8ohms.

By contrast, the small 3000 preamplifier seems to consist mainly of a front panel absolutely
crowded with controls. Four inputs (including two for disc) and two tape sources can be
selected by push-buttons and tape-dubbing is possible in both directions. Complex mode
switchingoffersnotjustmonoorstereobutalsoMono Lor Mono R orstereoreverse—the latter
useful for checking speaker phase. Separate slider tone-controls are provided for each
channel, covering bass and treble (cut and boost) and mid frequencies (boost only centred at
1kHz). There are also two low filters operating at nominally 30 and 100Hz. Further switching
ensures that either the normal signal or the tape signal paths can be through the tone-control
section or direct in the bypass mode.

Finally, the preamplifier also has a socket suitable for medium to high impedance
headphones.

CONSTRUCTION & TECHNOLOGY

To gain access to elther unit involves removing an
awful lot of self-tapping screws from the func-
tionally basic casework. Internal construction is
neat and straightforward and should keep life
simple for the service engineer. The components
are of good quality and of adequate rating, the
output relay and coils in the power amplifier being
well over-size for a domestic product.

The preamplifier is built up with three larger
Interconnecting boards so that the need for wiring
is reduced to a minimum. Again, high quality
glassfibre boards are used and a high standard of
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constructional quality achieved.

The power amplifier circuit 1s remarkably
simple, being a fully complementary mirror-
imaged design. Each half has a dual-transistor
long-tall pair feeding a single transistor voltage
amplifier which drives a Darlington output stage.

No circuits were provided, but it was noted that
the 3000 uses ICs throughout and that the high
frequency time-constant of the RIAA equalisation
1s provided by a passive filter at the output of the
disc amplifier.



TEST RESULTS

This combination was certainly able to deliver the
power, with 81W continuous for a single channel
into 8ohms and 105W for a short term burst. The
power rose nicely into 4ohms, a figure of 131W
beingrecorded. Similarly, the capacitive load was
fully driven with ease so the SAE should be man
enough for most loudspeaker loads.

Harmonic distortion was quite low at all audio
frequencies and of low harmonic order.

The preamplifier section was found to be very
noisy on all inputs even after applying CCIR
weighting. Looking at SAE's own specifications, it
was noted that the S/N of the model 3000 disc input
i1s a claimed 81dBA ref 5mV, but for their higher
priced model 2100 a figure of 89dBA is quoted.
Thus it would seem that some design comprom-
ises have become necessary to keep the cost
down.

The pickup overload margin 1s fine but is
slightly reduced at high frequencies. The stereo
separation figures, whilst adequate, are a little
low, particularly at 1kHz where a figure of 50 to
60dB would be more normal.

The frequency response is sensibly curtailed
the —1dB points falling at 7Hz and 45Hz, whilst the
RIA Aresponseisaccurate though showingaslight
HF roll-off and LF boost.

The SAE also had an adequate peak output
current of 17 amps with no pronounced protection
effects.

The listening tests were initially unimpressive,
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the sound seeming to lack both clarity and an
accurate reproduction of the dynamics of the
music. Changing the preamplifier to the PS Audio
model brought about a dramatic improvement,
the power amplifier showing itself capable of
delivering a firm detailed bass and an open
midrange although the treble frequencies were
rather too 'tizzy' for my tastes

THE VERDICT

A rather unusual combination which seems
to be aimed at the upmarket rack enthusiast
and one which would definitely appeal to the
wall-of-technology freak. The model 3100 is
quite a good power amplifier offering good
value for money and good sound quality.

The model 3000 preamplifier is un-
doubtedly very flexible and offers a lot of
facilities, but its sound quality could do with
some improvement. It wasn't a case of the
sound being unpleasant in any way, only the
revelation of what was missing when a better
alternative was tried.

Overall, this SAE combination offers fair
value and could be ideal for the frustrated
recording engineers amongst us. But bear in
mind its sonic limitations!
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SANSUI AU-D9

28

he AU-D9 is the most powerful of Sansui's amplifier range, being rated at 95W per channel
Aswith the other modelsthe AU-D9incorporatesthe super-feedforward technology which
uses error correction to improve the overall linearity, the designer's aim to achieve a virtually

zero distortion amplifier.

This Sansul model is quite comprehensively equipped with inputs for both moving-coil and
moving-magnet sources; andline inputs for tuner, aux and two tapedeckswithcomprehensive
switching to give cross-dubbing in both directions. The AU-D9 is equally well equipped with
tone-controls and filters. Both the bassand the treble controls have switch selectable turnover
frequencies, these being 3kHz and 6kHz for the treble controland 300Hz and 150Hz for the bass
control. Two filters are provided — a 16Hz low-filter and a 20kHz high-filter. The tone controls
can be bypassed by a tone cancel switch, but the filters must be switched individually. Two
pairs of loudspeakers can be connected (and are individually switched) as well as a pair of

headphones.

The front panel is a black finished aluminium extrusion with white and green lettering. It is
dominated by the large diameter volume control which is not detented in the current fashion
but does turn smoothly around a graduated scale. The steel case is covered by a wooden
sleeve finished in an attractive pseudo-rosewood.

CONSTRUCTION & TECHNOLOGY

The AU-D9 is built to the high standards we have
come to expect from the specialist Japanese
manufacturers. Good quality components are
used throughout and considerable care has been
taken to fully screen all low-level paths and
circuits. The two power transistors in each
channel are mounted on a tubular heatpipe which
transfers the heataway from the circuit boards. A
single large transformer feeds a separate power
supplyforeach channel andalow-noise regulator
to power the preamplifier circuits. The mains
wiring was tidy and well insulated with additional
shrouding much in evidence

The circuit only uses discrete components in
the signal path. A separate moving-coil head amp
stage is fitted and this has an unusual mirror-
imaged configuration. The following moving-
magnet stage has the familiar op-amp configura-
tion using low-noise FET's at the input and with an
equalisation network in the negative feedback
loop. This stage 1salso DC coupled from the input
to the output (eg, no coupling capacitors) and this
needs to be extremely stable to avoid any
significant offset voltages This stability 1s pro-
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vided by a second feedback loop which hasa DC
servo amplifier to ensure a very high order of DC
negative feedback without affecting the signal
frequencies. The signal passes from the equalisa-
tion amplifier through the volume control after
which it can be switched through the tone-control
stage or directly to the input of the power
amplifier. In fact when using the normal moving-
magnet stage Sansui have a potentially 'straight
line' amplifier the signal going through one
preamplifier stage, the volume control and one
power amplifier stage.

The power amplifier uses cascode stages to
improve 1its high-frequency performance and
linearity. It also has the 'Super Feedforward'
element which consists of an extra low-power
ultra-low distortion amplifier which senses the
distortion originating in the output stage and then
adds it (through the use of a small coupling
transformer), out-of-phase, to the output signal
thereby cancelling the original distortion. Any
small traces of distortion not cancelled are then (in
theory) reduced to insignificance by the overall
negative feedback.
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TEST RESULTS

With a midband power output of 144W reducing
only slightly with both channels driven, the AU-DS
obviously hasgood power-delivery. Areasonable
increase in power was recorded with the 4ohm
load although the fast-acting protection circuit
opened the speaker relay before the capacitive
load could be fully driven. As expected, the
harmonic distortion was extremely low atall audio
frequencies and power levels.

Equally good results were achieved when the
preamplifier section was tested with low noise
levelsand good overload capability by the pick up
stage. One outstanding figure was the stereo
separation which was 70dB at both 1kHz and
20kHz.

The disc equalisation proved to be extremely
flat but showed a little roll-off at the frequency
extremes.

Measurementsofpeak currentsuggestedthata
figure of 17amps would be representative,
although we did find that the protection relay
system operated after no more than a couple of full
current peaks.

On audition the AU-D9 generally found favour.
The tonal balance was about right with good
overallintegration. Furthermore the sound quality
was particularly smooth and uncoloured with a fair
amount of detail heard. The Sansui gave an open
sound but without the rather artificial brightness
that often accompanies this quality. Thisamplifier
appeared to have two weaknesses, one being the
moving-coil stage which gave the sound a rather

MERIT * % % %
VALUE * * * 37 ¥

constricted character and the other was the
discovery that the AU-D9 changed when driving
some loudspeakers known to be ‘difficult’ loads.
However, with both the Quads and Studio Ones
the overall sound quality was wellabove average

THE VERDICT

Without doubt this is one of the better 100W
integrated amplifiers and one incorporating
many interesting ideas. While achieving an
above-average standard in both its mea-
sured and subjectively assessed perform-
ance, it is nonetheless quite expensive. But,
hat said, it will be money well spent.
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SANSUI AU-D33

hen Sansui first introduced their ‘Super Feedforward' technology [ was pleasedtotest the
first sample of the AU-D9 amplifier. [ found its performance to have several pleasing
features but being a 100W model it was mcderately expensive. Sansui have now used the same
type of circuit technigue 1n their lower priced models, including the AU-D33 which israted at
50W per channel and costs an equally modest £140. The finish achieved on this Sansui was a
pleasant surprise. It is a genuine '‘Made in Japan' model and 1t looks very nice indeed so you'll
have less problems with the memsahib. The all-black finish 1s to a high standard and the front
panel layout 1s balanced and well organised with tidy, clear white printing
The AU-D33 is also quite comprehensively equipped having three mnputs with separate
selectionof moving-coll or moving-magnet matching; and comprehensive switching provision
for two tape recorders to allow cross-dubbing in either direction. A loudness circuit 13
provided together witha high frequency filter and the usual bassand treble controls which can
be bypassed by a tone cancel switch. Connectionsare providedfor two pairsof loudspeakers,
which can be separately switched, and a socket 1s fitted for headphones. The volume control
has none of the usual detented positions but does have a nice smooth action and 1s
supplemented by amute switchwhich reduces the signallevel by 20dB. Operationofany of the
five selector switches turns on an adjacent LED indicator to avoid any confusion
All the input connectors are phono jack types whilst the speaker cable connectors are the
pushand twist types— convenient but difficult to use with the thicker loudspeaker cables such

as QED 79

CONSTRUCTION & TECHNOLOGY

Once the cover has been removed 1t becomes
obvious that Sansul have not skimped on compo-
nents or constructional quality in producing a
budget priced amplifier. Indeed much of the
constructionisof astandard more commonly seen
on higher priced models For example a
substantial heatsink. shielding around the pickup
preamplifier board, plug and socket connection
from boards to wiring looms for ease of servicing
and the use of low distortion' electrolytic
capacitors 1n the signal paths. The mains supply
wiring was rather untidy but does meet BEAB
standards.

At the time of writing no circuit diagram was
available but a cursory examination revealed that
the pickup stage uses a single low-noise inte-
grated circuit whose gain and input loading
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resistor 1s changed by a cable-operated remote
switch when the moving coil option 1s selected.
The following line stage 1s a discrete operational
amplifier using a low-noise dual transistor at the
input. The power amplifier 1s non-inverting with a
fully complementary output stage having the tone
controls wired into the feedback loop. DC offset
and short-circuit protectionoperatesaloudspeak-
er switching relay which also mutes the output at
switch-on. Operation of the protection circuit 1s
shown by the front panel power indicator which
flashes, and the supply must be switched off to
reset the circuit

The most important feature of the AU-D33 1s 1ts
use of Sansul's so-called ‘Super-Feedforward
principle. I have described this principle 1n the
Introduction but 1t may be helpful if I recall the



basics

Most conventional audio amplifiers use nega-
tive feedback to stabilise their gain and to reduce
the distortion they generate 1n the signal. The
feedback principle works by mixing the mput
signal with an out-of-phase portion of the output
signal. The overallgainandthelevel of distortion s
then reduced 1n proportion to the relative
amplitude of this feedback signal

Feedforward works by detecting just the
distortion part of the signal at the output.
amplifying 1t through a ‘perfectiy linear small
amplifier which 1s 1nverting and so feeds an
inverted facsimile of the distortion back to the
main amplifier's output In doing so 1t causes a
cancellation of the distortion. Sansul combine the
two principles by applying feedforward error
correction to the output stage of the amplifier then
applying overall negative feedback to the whole
amplifier to stabilise its gain and remove any
remaining residual traces of distortion

TEST RESULTS

Dniving the 8ohm load the AU-D33 proved to be
very generously rated single channel operation
reaching 96 W at mid-band frequencies — almost
twice the manufacturer's rating. However the
Sansul has a himited current capability (5 amps
peak) as shown by its nability to fully dnve a
reactive load or the 4ohm load

Harmonic and IM distortion productswere both
very low and the damping factor was very high,
measuring over 200 right across the audio band
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The pickup equalisation proved to be excep-
tionally accurate for an amplifier of any price
being within +0-1dB hmuts from 40Hz to 20kHz

Most of the other measured parameters aave
average but not outstanding results. The high-
filter was found to be a single pole type havinatoo
slow a slope to be much use (—3dB at 20kHz)

Incommon withmostofthe current Sansuiranae
the sound through the moving coil input wasrather
disappointing. beina metallic with a mid-ranae
emphasis — In some ways the epitome of the
‘transistor-sound’

Far better results were achieved usina the
moving magnet input the sound beina far better
controlled; smooth (perhaps too smooth) 1n
character with a firm extended bass. Some detail
was lost but equally when used with indifferent
disc sources there was some smoothing out of the
rough edges. so in some Installations the AU D33
might prove to be a far better choice than a more
Informative design

THE VERDICT

A well-engineered and nicely styled ampli-
fier having much appeal. Although the
loudspeaker choice needs a little care, this
amplifier proved capable of producing a
quite pleasant sound. At its present price the
AU-D33 represents a good-looking, good
value package and will undoubtedly be
ideal for many hi-fi listeners.
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SONY TA-AX2

he TA-AX2 is Sony's smallest amplifier inboth size and power. The slimline caseisa mere
two inches high with a neatly laid-out front panel. Whilst it is not unattractive the large
‘chunky’ push switches, althoughvery practical, do give the TA-AX2a low-cost appearance to
match its price tag. Four inputs are provided, these being formoving-magnet disc, tuner and
for two tape decks. Surprisingly, for a budget product, dubbing is possible in both directions
between these decks. Two further switches operate the loudness and low filters (6dB/octave
turning over at 50Hz). The bass and treble tone controls cannot be bypassed and they did
prove to be slightly inaccurate in the 'O’ position, the response not being completely flat.
A final rotary switch controls the output to the two pairs of loudspeaker outlets offering
separate and both operation as well as speakers off for when the headphone socket is in use.
Its very simplicity made the TA-AX2 very straightforward to operate for, as I'm sure Sony
would agree, there's a lot to be said for keeping hi-fi as humanly compatible as possible.

—
— S
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CONSTRUCTION & TECHNOLOGY

Internally the Sony 1s built to a high standard,
although only the minimum number of compo-
nentsseemstohavebeenused However, despite
the need to minimise manufacturing costs some
care has been taken to 1mprove potential
reliability. For example, all cableforms are both
soldered and glued to the printed circuit board to
prevent any flexing and hence weakening of the
soldered joints. Similar care has been taken to
glue all bulky components down onto the boards.
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The circuit design is very simple with a single
integrated circuit being used as a disc amplifier,
with a further single transistor gain stage in the
tone control section. The entire power amplifier is
one of the familiar low-cost IC power blocks. A
protective fuse 1s fitted in the output line of each
amplifier channel but it is an unusual PCB-
mounted type and thus not readily replaceable by
the average owner.



TEST RESULTS

The power output showed a large difference
between both and single channel operation and
some drop-off at low-frequencies. The output into
4ohms showed some rise but only to 56 W (1kHz).
The limiting factor proved to be the regulation of
the power supply which is necessarily small in
order to fitinto the slimline case.

The harmonic and IM distortions were both
quite low in level and the frequency response was
sensibly curtailed.

Thenoise levelonthediscinputwashigher than
average but this didn't prove to be obtrusive
during the listening tests. The disc overload
margin was also lower than usual but should be
sufficient in practice. Finally the RIAA response.
This proved to be only roughly accurate despite
trimming the tone-controls for the flattest
response.

All in all a fairly mundane set of results but at

Sadly, the first impressions given by the TA-X2
were not too encouraging. My feelings were how
could the company who conceived the Esprit
concelve this one! But then, the TA-AX2 i1s a
considerably less inexpensive amplifier so I
persevered on trying to be constructive.

The reproduction was flat with little location of
depth and precious little in the way of accurate
stereo iImaging between the speakers. Indeed,
the whole sound stage was in soft focus. When it
wasontheright, it wasright, whenonthe left, it was
left, and when it was halfway between, it was
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neither right nor left!

The Sony had only a limited ability to resolve
detail and this was particularly evident when a
vocalist had double tracked using ADT. Repro-
duced through this amplifier, it was difficult to
1solate the two voices.

High frequencies had an audible colouration
and a warmness that muddied the sound, the
harmonics becoming indistinct.

THE VERDICT

The TA-AX2 was pretty average. The
measured performance brought it into the
hi-fi league — but only just. Its sound quality
was not particularly unpleasant — it just
didn’'t reveal much of the music signals
content or reproduce it accurately; but it was
good enough to be hi-fi— but again only just.

When compared to some of its contem-
poraries, it may be considered to be rather
expensive for what it offers. If you like the
long slim look without too many knobs and
switches and can accept an inoffensive and
undemanding sound quality, then this Sony
amplifier could be just the one youre
looking for.
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SONY TA-AXS

he TA-AXS is an unusual amplifier, ostensibly a mid-priced 65W model, but having both a
specification and front panel quite liberally loaded with features including Sony's Legato
Linear and Audio Signal Processor (see later explanations) A glance at the highly
technolgical front panel confirms that this model is well ahead In the high street
features-for-price war but more importantly showsthe needfora well-written owner's manual
which fortunately Sony have provided
The row of six flat metallic finishswitcheshave a very light action and select the three inputs
(including moving-magnet or moving-coil disc), the two tape inputs and tape dubbing from
Deck 1 to Deck 2. The adjacent volume and balance controls are also touch pads pressure on
either end changing the gain. The tone-controls are essentially bass and treble but each hasa
choice of three turnover frequencies and a pair of plus/minus touch pads in place of the more
familiar rotary controls.
This amplifier also has a muting switch and two speaker switching but most of all it has the
ASP (Audio Signal Processor) facility which permits two sets of tone control settings to be

memorised and called back at will or replaced by a flat setting.

CONSTRUCTION & TECHNOLOGY

The interior of the TA-AX21s very neat with most of
the circuitry on asingle PCB whichisattachedtoa
large double heatpipe cooler. Good quality
components have been used; in particular some
very nice push switches which have an excellent
feel Screened cable isused in all the signal paths
although it 1s kept to a minimum through the use of
remotely-operated switches. Nice touchesare the
small copper heat-clips to keep all the input
transistors in good thermal contact with eachother
and the use of small RF toroids in the input lines to
give some interference filtering — useful in these
post CB days

The power supply is of the switched-mode type
so there 1sn't a conventional mains transformer, all
the power supply circuitry being located inasmall
but heavily screened steel box.

116

The circuitry includes two novel features the
first being Sony's 'Legato Linear' which in fact
refersto a package of measures designed to make
the power-amplifier very lnear at high-
frequencies with no loss of stability.

The second is the use of their ASP (Audio Signal
Processor) in the preamplifier. Thisis basically an
arithmetic processor and a non-volatile memory
which register the volume, filter and tone
control/settings and then adjust the amplifier
performance by passing the signal through
digitally controlled amplifier ICs. The claimed
advantages are that only DC voltages and not
signals are switched by the mechanical controls.
Furthermore the memory enables two sets of
tone-control settings to be pre-set and recalled at
will
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TEST RESULTS

This Sony had a healthy output into the 8ohm load,
the single channel figure being about 100W
compared to a rated figure of 65W. However the
output into 4ohms was very disappointing fallingto
a mere 50W presumably because of current
limiting by the protection circuits. Although the
peak current capability was measured at 10amps
it would seem that significant non-linearities and,
hence distortion, arose at a lower level

The bandwidth was fairly well imited outside
the audio band. The harmonic and IM distortions
were more than adequately low, the small visible
IM sidebands being of little significance.

Allthe remaining results were quite reasonable
although the disc input headroom was rather low
for amplifiers in this bracket and could be
marginal with some highoutput cartridges.

When [ first listened to this amplifier for an
earlier magazine review [ found little that made it
impressive at 1its price. However, prolonged
exposure has slightly changed my opinion (and
incidentally highlighted another weakness of
quick reviews). In many ways this Sony has a
sound quality which 1s particularly relaxing
without the soggy thickening of sound that
normally characterises that adjective. Far from it
— the bass was tight, if a little distant; the treble
smooth and controlled; the imaging precise. Most
of all the midrange had a sweetness of tone that
was most endearing on some music. But the sound
did lack a crispness on transients and the
immediacy needed to fully convey the dynamics.

THE VERDICT

Thisisaninteresting and unusual model and
there is no doubt that some of the novel
design ideas will become far more familiar
in future years. However, as things stand the
TA-AXSisrather expensive for the perform-
ance offered. It will though undoubtedly
have some appeal to those who revel in
surrounding themselves with the fruits of our
increasingly technological world.
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SONY TA-AX7

he TA-AX7 is one of the top models in Sony's TA range and is notable for its interesting

styling and its incorporation of several new circuit techniques. This 80W per channel
amplifier hasarather starkappearance, emphasised by itssilver-grey finish. Thefrontpanelis
dominated by the row offive input selector switchesover a horizontal slider-fader style volume
control. The restofthe panel isalmost empty but infactits lower halfis hinged and smoothly tilts
back to reveal an array of switches and knobs.

The Sony has three main inputs, and the pickup stage can accept both moving-coil and
moving-magnet cartridges. There isa cartridge load selector which, for moving-magnets, will
shunt the 50kohms load resistor with a 100pF of 330pF and, for moving coils, will select load
resistors of either 100ohms or 30ohms.

Strangely enough, these two resistors ar selected by switch positions marked 40 and 3ohms,
which presumably refers to the cartridge resistance. Bass and treble tone controls are
provided together with a bass boost switch which gives about 7dB of lift at 20Hz and is
recommended for those loudspeakers that are rather bass light. It should be remembered,
though, thatcare willbe needed to avoid rattling the voice coilsof such speakers if the facility is
usedtoo enthusiastically. Allthese tone controls can be putoutofcircuitby using a tone cancel
switch. Further switches are provided for muting (—20dB), low filter (15Hz turnover at
12dB/octave), mono-stereo, speakers (two pairs) and tape monitoring. The latter allows
dubbing from one deck to the other in either direction.

There is also a headphone jack but, surprise, surprise, the lack of a loudness switch must

make the TA-AX7 a rarity amongst Japanese products.

I':: F—'F-

CONSTRUCTION & TECHNOLOGY

This Yoarticular Sony design incorporates a
number of clever ideas intended to overcome
what Sony believe to be the most significant
weaknesses of conventional audio amplifiers.

The first technique is called Audio Current
Drive. This is intended to overcome some of the
problems assoclated with conventional voltage
amplifiers, in particular the non-linearities caused
by current flow through connectors and switches,
and the crosstalk between channels which occurs
because they share a ground path which has a
finite impedance although in theory the ground
line is a common point.

The theory of Sony's technique 1s quite
complicated but in practical terms they convert
the inputsignal voltage into a current whichisthen
fed through the amplifier. As the signal voltage is
now a signal current any error voltages no longer
become part of the signal.

Secondly, there isthe use ofa linear gain control
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which has a law whose characteristic gives the
best signal-to-noise ratio, best stereo separation
and lowestdistortion atlow and middle positions of
the ‘volume' control. Sony say, quite reasonably,
that most of us do not normally listen to music with
the volume control cranked hard over, so why
design the amplifier to work at its best in that
position,

Next we have the quaintly named 'Legato
Linear' whichactually refersto abucketfulofideas
used in the power amplifier section. Fast output
transistors are used to reduce the high-frequency
switching distortion and the circuit arrangement
concelved ensures low harmonic distortion.

Finally, before we pause for breath, Sony have
incorporated a pulsed or switching type power
supply which is small but offers good regulation.
Anunusual shuntregulator supplyisusedto power
the preamplifier circuits because this represents
almost a short-circuit to common-mode signals
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and so prevents Interaction between the two
channels.

The TA-AX7, with coversoff, revealsitself to be
anything but a budget amplifer. A wealth of good
quality parts 1s used to make up an unusually
complex circuit arrangement. There israther a lot
of point-to-point wiring and some of this is rather
untidy

Aheat pipe 1s used to cool the output transistors
and this 1s positioned under extensive ventilation
slots in the case.

TEST RESULTS

Although the Sony met its powerful specification
when driving an 8ohm load the power output
actually fell into 4ohms 1n sharp contrast to the
more ideal doubling. This result suggests that the
TA-AX7 should not be used with difficult loud-
speaker loads. The protection circuits also came
into play when the capacitive load was driven, a
mere 9 volts of 20kHz signal being achieved
before gross distortion occurred. With a purely
resistive 8ohm load such an output voltage would
be equivalent to only 10W!

The distortion was very low and the amplifier
was found to have a wide power bandwidth. The
preamplifier section had very accurate RIAA
equalisation but the pickup input overload
capability was quite average and only just
sufficient if a high output cartridge 1s used. The
signal-to-noise ratios were fine on all inputs
except for moving-coil which was rather noisy.

However, the most extraordinary result was for

stereo crosstalk where (at 1kHz) a staggering
84dB was recorded, while at 20kHz the figure was
62dB — normally considered a good result at
1kHz!

One operational problem did arise to cause
some 1nitial confusion. The tape monitor switches
are not the usual press-on press-off types so,
having used the monitor switch, it 1s necessary to
re-press the source switch (eg phono) to listen to
the original programme.

The TA-AX7 was not thought to be that
impressive during the listening tests. The sound
was quite smooth, even sweet, butsome resolution
of detail was felt to be absent. Nor was the Sony
particularly good at reproducing the dynamics of
the music. The most notable weakness was a
certain lack of control, and hence tightness, at
low-frequencies. With the Rogers Studio Onesthe
sound was reasonably satisfying.

THE VERDICT

Despite the use of some quite interesting
new technology, the performance of the
TA-AXT was about average for its price
class. The claimed stereo separation was
indeed remarkable, but the other measured
results were quite unimpressive. The sound
quality was quite pleasing with ‘easy’
loudspeaker loads although it is not an
‘informative’ amplifier. Allin all, one of these
‘5 out of 10 fortrying’ products.
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SUGDEN A28

he name Sugden seemsto have been part of British hi-fias longas most ofus can remember,
yet the company only produced their firstamplifiers in 1967. It all started with Jim Sugden'’s
first Class A design (the A21) which, if memory serves me right, had a power output of around
12W. Gradually, though, rather more conventional Class AB designs took over with models
such as the A48 establishing a certain following. The latest model, the A28, takes them back to
their roots for it is again a simple Class A design of lower power output — nominally 20W
(8ohms). Now I just happen to be a firm believer in the merits of true Class A operation; I've
designedseveralsuch amplifiers, and I could fill all the pages of this magazine with technical
justifications for my beliefs. I was then a little disappointed to discover that the A28 isnot a true
Class A amplifier but yet another of the pseudo-Class A or 'mon-switching' amplifiers. In
Sugden's case they use the expression SQC which is short for ‘Switched Quiescent Current'
and this refers to an arrangement whereby the power amplifier runs with a standing current
that ensures Class A operation up to 10W (8ohms), eg, about 9 volts RMS. Then when an
incoming signal is detected that is going to cause the amplifier to exceed an output level
equivalent to 7W, a transistor switch is operated which causes the standing current to be
Increasedto 1-2ampstoensure Class A operationup to 20W. Thereafter, theamplifier worksin
Class AB up to clipping at around 35W. Now [ hate to be pedantic but either the A28 isa 10W
‘pure’ Class A amplifier or it's a 35W Class AB amplifier. But a switched bias amplifier is not a
pure Class A amplifier
The A28isof straight line design, ie there are no tone controls so the front panelis rather short
ofknobs. Fourinputsare provided (including one tape connection) and these are selected by a
row of push buttons. The disc input is for moving-magnet cartridges but an optional
moving-coil module will become available shortly. The volume and balance controls are
followed by a mono switch and the high and low filters (both proper 18dB/octave types turning
over at 10kHz and 30Hz) respectively. A headphone socket and power switch complete the
front panel.

CONSTRUCTION & TECHNOLOGY

Virtually all the circuitry of A28 is built on a single
large double-sided board which has a ground
plane over its top surface. Some evidence of
‘last-minute’ modifications wasfound, but general-
ly the construction was tidy with the use of good
quality components throughout. Next to the input
sockets the main board carries a 5-pin DIN socket
into which was plugged a link, so presumably this
is where the MC module goes. Each power
amplifier has its own power supply and these are
derived from separate windings of a common
mains transformer.

The circuitry is essentially very simple and is
much the same as that previously used in the A48
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model. The disc amplifier 1s a single-ended
design with RIAA equalisation using series
negative feedbackandselectable gainofeither 28
or 59times; a passive filter attheoutputextendsthe
RIAA response beyond 20kHz.

The power amplifiers also work from a single
positive railand as a result they are AC coupled to
the load through 10,000uF capacitors. The output
stage 1s fully complementary and uses a pair of
rather slow TIP plastic power transistors. Voltage
gain 1s provided by a two stage AC coupled
amplifier, the first stage of which is bootstrapped
to the final output to improve linearity. The actual
quiescent current switching circuit is common to



both channels and consists of two op-amp stages,
the first of which sums the two input signals to the
left and right channel power amplifiers. The
second stage is a comparator whose DC output
changes polarity when its input exceeds a preset
level. When 1t does so, it turns on a transistor
connected in the bias chainof each channeland so
increases the standing current.

TEST RESULTS

The A28 gave an average performance in the
laboratory tests with no particular weak areas
revealed, but equally no outstanding results. The
power output into 8ohms at 1kHz was {ine with 39W
and 56W figures for both and single channel
operation respectively. This further increased to
64W for one channel driving the 4ohm load The
harmonic distortion was moderately low although
it rose significantly at high frequencies. The
distortion was also virtually constant with output
level over much of the operating range and was
mostly third harmonic,

Turning to the preamplifier stages, the RIAA
response was accurate up to about 12kHz after
whicha progressive roll-off beganreaching — 1dB
(—0-8dB other channel) at 20kHz. The overload
and noise figures for the pickup stages were
adequate albeit unspectacular by present-day
standards.

The IM distortion was rather poor with some
quite noticeable sidebands revealed In practical
termsIwould expect thisnon-linearity toresultina
‘muddying’ of the sound quality when listening to
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complex music and a lack ofclarity in, say, choral
works.

First impressions after a long listening session
were of a solid sound quality to match the styling!
The basswaswell controlled and surprisingly well
detalled, but the A28s best characteristics were
showninthe midrange which wasdelivered witha
smoothness which was most pleasant to hear
Higher frequency signals were clear but seemed
a little distant, this tending to change the
perspective on some recordings. Overall the
effect was of a smooth but slightly 'soft' sound

Inthe course oftesting the A28 wasfound to have
rather poor stereo separation figures, but quick
work by the Sugden team resulted in a 10dB
improvement overall.

THE VERDICT

This new Sugden amplifier has some
weaknesses, particularly itslinearity at high
frequencies, but it is still likely to prove
popular. Generally the sound reproduction
was smooth, relaxing and well integrated,
althoughthere wasaloss of somedetailand a
lack of overall clarity. The A28 did tend to
sound better when used witha slightly bright
pair of loudspeakers.

Against comparable Japanese product
the A28 is rather more expensive but does
offer itself as the genuine handbuilt British
model.

TEST RESULTS
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TANDBERG 3005 5 W&
TPA3003

he Tandberg 3002/3003 is the pre and power amplifier combination from the new 3000

series which this Norwegian company has produced after its enforced reorganisation. The
styling is restrained yet obviously Scandinavian, with some clever case design making use of
interlocking aluminium extrusions. The front and rear panels are finished in a sort of metallic
grey (with 'silver’ control knobs and buttons) while the top surfacesare left asnaturalanodised
aluminium. The 150W power amplifier has a plain fascia except for a mains power switch and
two LED indicators to show peak clipping

The preamplifier is comprehensively equipped with inputs for both moving-magnet and
moving-coil cartridges, two tape decks with provision for dubbing and, unusually, a
headphone output with its own volume control. The 3000 has bass and treble tone controls (and
a tone-defeat switch) as well as loudness and subsonic filters — the latter particularly proving
to be very effective is use.

All the rear connections are via phono sockets instead of the usual European DINs and,
although a good DIN connector makes a better contact, most people do now prefer the
convenience of phonos

Alongside the disc inputs, the Tandberg has two small switches which change the
moving-magnet input impedance (100/47/33kohms) and input shunt capacitance (20/120/
350pF). The moving-coil input, though, has a fixed input loading of 1kohms which is unusually
high but easily reduced by using adaptor plugs or by soldering parallel resistors acrosss the
incoming cables.

-
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CONSTRUCTION

These two units are assembled to a very high
standard. The cases are built substantially out of
aluminium extrusions which lock together in an
ingenious fashion. The 3003 layout is symmetrical
with the power supply inthe centre and one power
amplifier module on each side. The amount of
wiring has been reduced to a minimum by
arranging for each PCB to plug into the next. The
board layouts are very neat with allthe component
designations being screened onto the boards.

The preamplifier design uses completely
separate amplifier stages for the MM and MC
inputs although both follow roughly the same form.
A linear buffer amplifier provides gain and then
feeds through a passive HF filter to a second
amplifier which has the remaining (bass boost)
RIAA equalisation in its feedback loop.

These preamplifier stages are very fast and
adopt an unusual form of compensation network, a
series inductor in the transistor emitters. The
power amplifier input stage also has this form of
compensation but is otherwise quite conventional
in design.

TEST RESULTS

The 3003 met its power output specification into an
8ohm load, although only by a small margin. The
power rose when driving the 4ohm load to some
270W, the limiting factor being the regulation of
the small power supply. The protection circuits
gave no trouble and only came into operation
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when the 2ohmload was used.

Both IM and harmonic distortions were quite
low with the midband THD measuring a mere
0-002%.

The pickup overload capability wasexcellentat
36dB, and the hum and noise levels were very low
although the noise from the MC amplifier had a
high level of low frequency rumblings'. The RIAA
response was accurately followed and showed
sensible roll-offs at either of the audio band.

For once the subsonic filter, all too often an
afterthought in many designs, was found to work
well, the useful 12dB/octave slope reducing the
response by 4dB at 15Hz whilst having virtually no
effect in the audio band.

The sound quality delivered by this combina-
tion was well above average. The sound was
thought to be clear and crisp with good
reproduction of loud passages rich in transients.
The bass notes were delivered with convincing
solidity and control. If the Tandberg has a
weakness it 1s a slight lack of precision at high
frequencies which seem to change their charac-
terwithchanginglevel Butthisisasubtle problem
which doesn't detract from an overall fine result.

THE VERDICT

This Tandberg pair deserves high marks for
a combination of design, construction and
engineering excellence. Compared to their
likely competitors, the Tandbergsrepresent
good value for money and can be recom-
mended.
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TEACA7

eac are not primarily known for their amplifiers having concentrated in recent years on
their tape-recorders and phenomenally successful Tascam series of semiprofessional
recording equipment. On the hi-fiside they have produced some interesting systemsfromone
of which this A7 was drawn. The A7 is a 40W per channel model; the virtually identical AS
giving 60W. Although at first glance the control panel is a bit cluttered this amplifier is really
quite smart and if you're into power-meters, LEDs and the like then the A7 does look the part.
Surprisingly the front panel is very logically laid out. The top row of switches select the input
source (three + two tape); the lower row select the recording source and allow tape dubbing
in both directions. Switch selections cause indicators to light up in the segmented area under
the power meter displays. The large knob isfor volume (with concentric balance) the adjacent
push button giving —20dB muting and the smaller knobs being bass, and treble. Further
switches give a choice of moving-magnet or moving-coil cartridge matching, two speaker
switching, loudness, stereo mode, subsonic filter and tone-cancel.
Finally, as might be expected from a company strong on recording, there is a microphone
Input socket and matching level control to mix with the selected source, although oddly
enough it didn't seem to be possible to record from this mix.

CONSTRUCTION & TECHNOLOGY

The internal construction of the A7 1s extremely circult arrangement 1s simple with a dual-

untidy with lots of point-to-point wiring wandering
under, over, and around the components, In fact
the design shows few, if any, signs of the much
vaunted prowess the Japanese claim in produc-
tion engineering.

The common power-supply uses a small
toroidal transformer secured in a steel screening
cananda pair ofrather smallreservoir capacitors

Generally the components are of a good
standard but their assembly onto the PCBs could
be done with more care

All the preamplifier circuits use integrated
circuits but the power-amplifier is discrete. Its
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transistor at the differential input stage with an
active load and a fully complementary output
stage. The plastic power transistors are mounted
on a generously rated heat sink

The A7 also has DC and overload protection
which operates the loudspeaker relay.



£13

TEST RESULTS

For a nominally 40W amplifier the Teac delivered
some good power output figures, nearly 60W into
8ohms (both channels driven) rising to 100W 1nto
4ohms. The reactive load was also fully driven with
no stability problems nor appreciable rise in
distortion. In fact the distortions, both harmonic
and IM, were very low. The damping factor was
over 50 at all frequencies (over 100 below 2kHz)
and the slew factor was more than 5.

The preamplifier set the bandwidth to sensible
limits and also returned some goodresultswithno
problem areas. The RIAA response fell between
fairly wide limits (+ 0, —0-3dB 50Hz to 20kHz) and
showed a pronounced bass roll-off.

On audition the A7 proved to be quite a fair
amplifier, the sound quality being controlled and
forceful but perhaps a little ragged. The bass was
firm and convincing but this amplifier had poor
imaging which tended to put it into the wall of
sound category

TEST RESULTS

MERIT % % % ¢ %
VALUE * % ¥ %

THE VERDICT

Although they are best known for their tape
decks, Teac have proved that they are
capable of making reasonable amplifiers.
The AT returned good results and produced
a powerful but essentially ‘middle-of-the-
road’sound. While good on quantity and less
so on quality the Teac A7 mightbe thought to
be more expensive than its comparable
competitors.
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TECHNICS SUV3 = [

he SU-V3 s at the bottom of Technic's current range yet offers a power output of 40W per

channel atalow price. Thecaseis a slim, compact one, nicely finished and having a silver
satin-finish front panel neatly laid out in a reasonably logical order. The front panel is
dominated by the large fluorescent-type power meters and the handsome, large-diameter
volume control. Three inputs (disc is moving-magnet only) and two tape inputs can be
selected, and a second switch gives control over all the tape routing to permit dubbing. The
SU-V3is comprehensively equipped with tone controls, having bassandtreble rotaries, and
highfilter, lowfilter and loudness push-buttons. A further button increasesthe sensitivity ofthe
power meter but, in common withmany recent designs, there isno Mono switching, although
this can sometimes be achieved by shorting together the left and right channel tape-output
lines.

Twopairsofloudspeakers are provided for; these can be individually switchedand there is
aheadphonesocket. Incommonwithmostofthe current Technicsrange, the SU-V3uses new
Class A synchro-bias'whichrefersto another ofthisyear's crop of mon-switching' output stages
whose biasing isarranged to prevent either halffrom ever switching-offand hence giving rise
to crossover and other distortions. To emphasise the importance of this rather unimportant
feature, Technics have placed a prominent badge on the front panel

gz R NN NS S

CONSTRUCTION & TECHNOLOGY

Most of the circuitry is loaded onto a single large
PCB which also carries a large fabricated
aluminium heat-sink. The single power-
transformer is surrounded by substantial screen-
Ing including a wrap-round steel cover. This, and
the use of cable-operated switches, obviously
shows the aim of reducing mains harmonics
pickup to a minimum.

Assembly is neat and to a high standard with (as
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1s Invariably the case with Japanese audio
equipment) good quality components in use

The circuitry is simple with a mix of ICs and
transistors in the preamplifier stages, the design
being quite orthodox with no novel features. The
power amplifier is also very simple with the
economic use of discrete transistors with a
complementary output-stage using plastic pack
transistors.



TEST RESULTS

The power output showed a significant drop
between single both-channel operation, although
the figures recorded showed a healthy margin
over the rated 40W. There was an impressive
near-doubling of power output into the 4ohm load
but some current limiting occurred when a 2ohm
was used. The output capability of the Technics
wasfurther verified by a veryfinemeasured peak
currentof 23amps.

Harmonic distortionwaslow althoughtherewas
a slight trace of sidebands in the two-tone IM
distortion tests. The frequency response was
rather too extended in the familiar Japanese
mould, the high frequenciesonly being down 2dB
at 100kHz.

The preamplifier stages generated quite low
noise levels and had a good input overload
capability (about 32dB) which held good across
the band. The stereo separation, while good at
high frequencies, could have been better at lkHz.
The disc input frequency response after RIAA
equalisation showed a small degree of bass boost
and treble cut, probably the result of a slight offset
of the tone controls.

The Technics gave good results in the listening
tests and, most important, seemed to be fairly
tolerant of loudspeaker loading. The bass was
rather forward and satisfyingly 'solid’ in nature,
although this control was soon lost athigher levels.
At sensible listening levels, though, this amplifier
produced a well controlled yet informative sound,

£119

MERIT % % % 3¢
VALUE * % % % 5%

free ofthe brashnesscharacterisingsomany of the
amplifiers in this price group.

THE VERDICT

In many ways the Technics SU-V 3 gives the
lie to the widely held belief that Japanese
amplifiers cannot produce a good sound
quality. This amplifier was very pleasant to
listen to and put many more expensive
modelstoshame.Italsogaveagoodaccount
of itself in the laboratory with an impressive
output capability being demonstrated.

Amongst the budget priced models the
SU-V3 offers a nice overall compromise
between performance, facilities and
appearance. It is to be hoped that Technics
don’t rush to replace this model for, as it
stands, it is highly recommended.
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TECHNICS SU-V7

he Technics SU-V7isamiddleofthe range model and isratedat80W per channel Below it

comes the SU-V3 and SU-V5 rated at 40 and 60W respectively and above is the SU-V9, a
heavy, expensive 120W model. The SU-V7, though, is quite competitive in price and is
certainly attractive to the eye despite being fairly conventional in styling. The semi-black
finish gives the product a more distinctive appearance than the regular ‘brushed silver' seen
on much of the Technics product range.

The front panel layout is uncluttered and businesslike being dominated by three selector
switches (controlling input selection; tape switching and speaker switching) and a large
diameter volume control which operates smoothly without any detents. The tape-switching for
the two tape connections 1s versatile with recordings being possible from sources other than
the one being listened to. So, for example, the radio signal can be recorded whilst a disc source
1s played through the speakers. By pressing a front panel switch the gain and matching of the
disc input can be made suitable for either moving-magnet or moving-coil cartridges although
no choice of input loading is offered.

Bassand treble tone-controls are complemented by highand low filters and the ubiquitous
loudness; atone-cancel switch can be used to bypass thissection. All the switches and controls
had a smooth yet solid feel which reinforced an image of discrete quality.

CONSTRUCTION & TECHNOLOGY

The cover lfts to reveal an extremely crowded differential mput and cascode transistors. 'I'he

chassis dominated by what seems to be an
oversized transformer housed in a smart and
effective diecast cover. The assembly is neat and
tidy with well located screened cables beingused
for all signal paths. Particular attention has been
paid to the safety of the mains wiring which s all
well shrouded. Good quality componentsare used
throughout the volume control, for example,
being a premium grade item

The circuitry of the SU-V7 is partly discrete
transistor and partly integrated circuits. The disc
amplifier uses low-noise FETs followed by an IC
and further ICs give gain in the tone-control and
filter stages. The power ampliferusesadual FET
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complementary output stage uses a paralleled
pair of output transistors and also has the dual bias
system which Technics term ‘New Class A
synchrobias'. Like all non-switching output stages
this one uses two bias chains; one fixed and one
floating to ensure that the output stage is never
turned off.



TEST RESULTS

The rated power output was exceeded by a
generous margin with little difference between
single and both channeloperation, thissuggesting
the provision of a large ‘stiff power supply. The
power output almost doubled when the 4ohm load
was connected but the 2ohm load couldn't be fully
driven because the current limiting protection
came into operation. Even so the SU-V7 proved
capable of a healthy 17 amps peak current
capability

One curious result was the damping factor
which was about 50 at 1kHz but fell to 17 at 20kHz.
This is probably due to the use of a large output
inductor and could result in a reduced output level
at high-frequencies with some loudspeaker
models

The other measurements all gave fine results
particularly those for stereo separation (52dB at
20kHz). The frequency response was, however,
rather too extended at the top end and there could
be some benefit in an earlier roll-off,

The RIAA response was quite accurate,
dropping within a +0-25dB band from 20Hz to
20kHz.

The SU-V7 did quite well in the listening tests,
the sound quality beingnotably clear and detailed
with excellent imaging The sound was well
controlled with good revelation of the dynamics of
the music. The main weakness of this Technics
model wasat the bottom end which whileaccurate
and moderately well detalled seemed to lack
solidity at higher levels

£199

MERIT * % % % %%
VALUE % * % % 7¢

THE VERDICT

A very nice product and, for whatis offered,
not too expensive. The laboratory tests
revealedlittleto criticise exceptperhapsthe
output impedance at high frequencies.
Furthermore the listening tests again
showed that some Japanese amplifiers
achieve a sound quality which is highly
satisfactory. The Technics SU-V7 is a fine
amplifier and I do hope that it won't
disappear in the annual product changes.

——
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TRIO KA-60

he KA-60 is one of Trio's least expensive integrated amplifiers yet offers an interesting
collection of facilities and a paper rating of 30W per channel. Finished in the usual silver
grey the styling of thisamplifier shows sorrie attempts to be different with its use of flush control
knobs. Althoughthe controlsare neatly laid out these knolbs are an ergonomic disaster for they
must be turned with a smali finger-tip which does not permit smooth operation. Fortunately the
volume control is conventional and a word of praise must be given to the selector switches
which have a softaction and light-up when pressed. There is just the one tape connection but
home recording enthusiasts may be interested in the microphone input (via a front panel jack)
which can be mixed with the selected music source using one of the rotary controls. This
control was found to mix the two signals smoothly cutting one off at each end of its rotation
Theonlyother facilities offered are a loudness switchand the bassand treble tone-controls
which have a centre-indent as there i1sno bypass switch. Only one pair of loudspeakers can be
connected and these are switched out of circuit whenever headphones are plugged in.

CONSTRUCTION & TECHNOLOGY

Internally the Trio is quite tidy apart from a few
wandering wires which have not beenadequately
located. The chassis is split by a large piece of
bent aluminium which serves as a heatsink and a
‘bower bulge'’ is necessary in the bottom plate to
accomodate the transformer, which powers both
channels.

The boardassemblyisfairly neatalthoughthere
1s a lot of surplus solder flux and residue which
makes them look messy

The circuitry seems very simple. Alow-noise IC
acts as disc input amplifier; thereafter all input
signals are fed to the volume control and hence to
the power amplifiers (a second IC is used as a
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microphone amplifier). The power amplifiers are
equally simple: a long-tail pair input, a bootstrap-
ped voltage-amplifier and a complementary
output stage. In all just eight transistors and one IC
per channel whichmustaccountfor the low price.



TEST RESULTS

The Trio was capable of good power delivery for
such an ostensibly small amplifier. The single
channel power output was 56W into 8ohms rising
to 77W into 4ohms and (for short periods only)
119W into 2ohms.

The distortion was acceptably low but showed
anupwardtrend athigherfrequenciesresultingin
a poor slew factor of 2%

No major problems were revealed in the
preamplifier section, good results being returned
for overload margin, noise-figures, and stereo
separation — thefigure at 20kHz being very good.
Also and surprising in a Japanese amplifier (and
particularly ‘High Speed' Trio) the overall band-
width was quite tightly curtailed being 1dB down
at 12Hz and 26kHz.

The RIAA response was reasonably smootth
and shows a gradual roll-off at the extremes.

It might be tought that a £79 amplifier was
unlikely to find favour in the listening tests but this
Trio gained better marks than some models of
twice the price. The sound quality seemed rather
coloured and muddled in the upper bass/lower
mid regions but there was good control, a sense of
power, and reasonable smoothness at lower
levels. It was more a case of detail missing than
nasties added.

£79

MERIT % * %3¢
VALUE * % % % 57

THE VERDICT

We've grown used to finding a lot of rubbish
at the bottom end of the market but on this
occasion Triohavedone well. The KA-60isa
competent design having attractive styling
and their customary high standard of finish.
It returned a good measured performance
and the sound quality was good enough to
live with. In all very good value.
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TRIO KA-800

his Trio amplifier is definitely one with which to impress the neighbours. It 1s housed in a

beautifully turned-out grey plastic (non-magnetic!) case with the bottom half of the front
fascia covered by a hinged clear acrylic cover which, in the best Japanese tradition, fits
accurately and works smoothly.

With the lid closed the user has access to the three normal and two tape input selectors, the
power switch, the horizontal slider level control and a big flat slab called FADER. You press
this and over about five seconds the volume fadesup to that set on the level control and then it
glows greeny-blue. Pressitagain and the light goes off and the sound fadesdown. A lovely toy
but believe me you're lost until you discover 1t.

Under the panel there are bass and treble controls, subsonic and loudness filters, balance,
moving-magnet/moving-coil disc selection, record out giving tape dubbinginboth directions,
headphones socket and the speaker switching (two pairs) which also allows the Sigma Drive
(see later) system to be turned on.

This50W per channelamplifier isvery nicely styled witha standard of finish that wasajoy to

see. What's more the blue fader continues to amaze my neighbours!

CONSTRUCTION & TECHNOLOGY

The KA-800 has a single, rather small, power-
supply feeding both channels The heatsink is a
massive heatpipe to which the four plastic power
transistors are bolted. Most of the circuitry is on
one very large PCB which is of high quality and,
most unusually, etched on a ‘'maximum copper’
pbasis. There 1s a fair amount of wiring over the
pboard and this could have been tidier. The mains
wiring 1s unshrouded and, surprisingly, only the
live lineis switched so care should be taken to wire
up the mains plug correctly

The circuitry uses a mixture of ICsand discrete
transistors, the disc amplifier, for example, having
two low-noise FETs before an IC amplifier stage.
The real novelty of the KA-800 lies in 1its use of
‘Sigma Drive' in the power amplifiers. Put at its
simplest this i1s an arrangement intended to
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compensate for the signal loss and degredation
caused by the speaker cables and connections. So
the sensing point for the negative feedback is
moved from the output transistors to the loud-
speaker itself. Four wires are used; two carrying
the signal to the speaker and two others, also
attached to the speaker terminals, which act as
return or sense paths for the feedback. Then in
accordance with the laws of feedback any signal
loss or distortion occurring between the amplifer
output and the speaker terminals will be reduced
in proportion to the amount of feedback applied.



£225

TEST RESULTS

The KA-800 had a generous power output into
8ohms, some 83W being measured for one
channel operation but the power into 4ohms
actually fell to 77W and the reactive load could
hardly be driven at all without the protection
circuits tripping out. The reason was not hard to
find, for the KA-800 hasa peak current capability of
just6amps butcurrentof2y2amps drawn forunder
half a second causes the protection to trip.

The harmonic and distortions were low
although some sidebands were visible and the
overall bandwidth (Aux. to Spk.) was sensibly
curtailed with —1dB limits of 8Hz and 26kHz.

The performance of the disc input stage was
quite good but the stereo separation, whilst very
good at 20kHz, could usefully be improved at
1kHz

The RIAA equalised response was accurate
between 50Hz and 20kHz and showed a small
degree of tilt with treble boost and bass-cut.

First impressions of the sound quality were
rather good, the clarity and imaging being
paticularly creditable. At low levels the control
was good, the bass nice and solid whilst the Sigma
drive when switched in seemed to tidy up the
sound stage to give such precise locations as the
original recording techniques would permit.

However the KA-800 was prone to a worsening
of sound quality asthe level rose with a tonal shift to
treble emphasis, possibly made more noticeable
by the sogginess which afflicted the previously
firm bass.

MERIT & & & % %
VALUE * & ¢+

THE VERDICT

The KA-800isan expensive amplifier butitis
an amplifier that is a little different both in
styling and operation. It works reasonably
well and although the listening tests re-
vealed one or two weak areasitdid proveto
be a popular amplifier when wired into the
home hi-fi. In the right system it could well
give you both listening pleasure and a
conversation piece.

TEST RESULTS
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YAMAHA A760

he A-7601san80W integrated design whose styling and appearance makesitimmediately
recognisable as Yamaha. A good range of facilities is provided including a moving-coil
pickup input. Much effort has gone into a bar-scale power indicator where a slider control
movesalong a graduated power’ scale until the LED mounted in the control knob starts to flash
— veryrefined and very neat, but not all that useful. An equally sophisticated loudness control
1s provided in the formof a second volume control. The maximumdesired listening level is set
by the volume control; then, to reduce the volume, the loudness controlis rotated. Aswellasa
drop in overall level there is the compensating boost of high and low frequencies. Another
novel feature is a large illuminated button labelled ‘DISC' which, when pressed, overrides all
the Input switches and routes through the pickup input. A nice bit of user-convenience and
possibly a more direct signal path as well.
The A-7601sfinished to a very highstandard, the overallappearance only beingspoilt by the

cluttered mixture of different sizes and shapes of control knobs.

CONSTRUCTION & TECHNOLOGY

Yamaha have managed to cram an awful lot of
parts into the case. Good quality parts are used
throughout with generous sized extruded heat-
sinks and a large transformer which feeds both
power amplifiers, although each has a separate
rectifier and capacitor circuit to give semi-
separate supplies. All the low-level signal switch-
ing takes place 1n the input socket area using
cable-operated switches operated from the front
panel. The A-760 1s well built but does have an
untidy internal appearance. The crowded nature
of the chassis and the use of a fair amount of wiring
Is reminiscent of a rat's nest— but a better class of
rat's nest!

TEST RESULTS

In the laboratory the Yamaha A-760 was revealed
to be a well thought-out design. The manufactur-
er's rated power-output was comfortably ex-
ceeded when driving an 8ohm load and the large
increase 1n output driving the 4ohm load con-
firmed both absence of power limiting under
these conditions and the quality of the power
supply. Distortion, both intermodulation and total
harmonic, was low and showed good linearity
across the audio band. The preamplifier stages
returned good signal-to-noise figures and the
pick-up stage headroom wasfinealthoughitfell at
20kHz but this is of no practical consequence. The
RIAA equalisation was very accurate showing a
slight HF roll-off — but very slight, a mere 0-2dB
The stereoseparation fellat20kHz but the figure of
48dB1squite adequatefordiscsources. On the test
bench, then, a good all-round performance.

Unfortunately the A-760 had to be returned to
the manufacturer before the peak current test
could be performed so nofigure has been quoted
However, our earlier tone burst tests into a 2ohm
load (310W at 1kHz for two cycles) suggested a
figure of 14 to 18 amps would probably be of the
right order.
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Nearly all the preamplifier circuitry is based
around the use of low-noise integrated circuits
which tend to give a predictable level of
performance at a reasonable manufacturing cost.
The power amplifier is quite conventional and
uses bipolar output transistors which are compre-
hensively protected by both currentlimitersand a
relay system which disconnects the load in the
event of an overload.

Unfortunately this didn't hold true for the
listening tests which showed the A-760 to have a
slightly below average performance. Initial
impressions were ofa very full sound with plenty of
welght and power, particularly in the lower
registers. But the progressive hardening of the
sound 1f the volume was raised brought out its
Inherent 'transistor amplifier' quality. The detail,
particularly in the upper-mid region, was filled in
to create the familiar ‘wall of sound'. Used at low
listening levels the sound quality was liked but at
medium to high levels the sound quality became
degraded in the ways described above. Played
loud the A-760 coarsened the sound and all control
was lost at low frequencies, the bass becoming
very boomy.
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THE VERDICT

A difficult product to assess. The A-760 is a
well-built amplifier with a high standard of
finish offering a good range of facilities for
the price. The laboratory results suggested a
sound enough design, the figures being
uniformly above averagein this price group.
But the listening tests left a big question
mark. At low levels the sound was quite
pleasant and drew little consistent criticism.
But at higher levels the sound quality
became poor — not particularly unpleasant
but unsatisfying. This Yamaha may well suit
many people but is not one for the
‘play-it-loud’ brigade.
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MOVING-COIL STEP-UP DEVICES

he term ‘Step-Up Devices' covers both

transformers and the pre-preamplifiers
more commonly known as head amplifiers.
Although the output from some moving-coil
cartridges can be fed directly to the
moving-magnet input of the amplifier this is
rarely successful for two reasons. First the
noise level which may be 80dB (CCIR/ARM)
below a 5mV signal but for a moving-coil
cartridge the signalleveldropsto 0-5mVand
so the noise is then only 60dB below the
signal and probably quite annoying In
practice. Secondly the Input impedance of
the normal (MM) disc input is of the order of
47kohms — a figure established in days of
old to tame the mechanical resonances
inherent in the early cartridges. However,
moving-coll cartridges work best when
loaded with lower impedances anywhere
between 5 and 1000ohms, depending upon
the manufacturer.

So the step-up device must fulfil three
main needs. First it should provide signal
gain: a figure of x 30 (30dB) being quite
typical. Then it must present a suitable load
to both the cartridge and the following
preamplifier. Finally the residual levels of
noise and distortion components should not,
ideally, degrade the performance achieved
by the moving-magnet preamplifier alone.

As to the frequency response of the
step-updevice wellthere ismuchargument
here, with some companies favouring ex-
tended responses. But my own work has
indicated that this can lead to problems with
the associated preamplifier (see later
notes).

TRANSFORMERS

The transformer was the original step-up
device, the earliest examples being little
more than modified microphone transfor-
mers. At thelr simplest they have the
advantages of low-cost, ease of operation
and use, and freedom from any power
supply. However, the performance of some
ofthe lower-cost models was poor and there
was a swing towards the use of active
head-amplifiers. In the past few years,
though, a number of exotic transformers
have been produced using specialised
transformer cores, complex windings pat-
terns and often expensive wire using silver
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instead of high-purity copper.

The ideal transformer 1s thought by some
designers to be the perfect step-up device.
[tisefficient, yetrequiresno power source; it
contributes no noise other than the negligi-
ble thermal noise of the winding resistance;
1t adds no distortion; and being a passive
device should be stable in operation and
reliable.

The problems occur because there is no
physical realisation of the 1deal transformer
and so some compromises set 1n, these, as
always, being mainly a function of cost. First
the transformer must have a wide bandwidth
and because a passive device may only have
a single-order roll-off, this should extend
beyond the audio band at both extremes. A
good LF response requires a high induct-
ance which meansagood (read, expensive)
core and plenty of wire. An extended HF
response requires a low interwinding
capacitance so all those turns necessary for
the LF response need to be wound in
sections; a process which is inconvenient
and therefore again expensive.

Distortion arises in two forms. First as the
signal rises in level the core can become
saturated, though this is rarely a practical
problem with the very small signals In-
volved. Secondly, and potentially far more
serlously, the core is very non-linear at very
low signal levels for it needs a small but finite
current flow to create enough magnetic flux
for the arrangement to start working as a
transformer. Again careful choice of the core
material minimises the problem.

Really there is no difficulty in building a
good transformer on a ‘cost-no-object’ basis;
the real skill comes, asis so often the case, in
designing such a transformer at an afford-
able price.

Anotherlegendary problemwith transfor-
mers has been their susceptibility to hum
induced by external fields from, say, power
transformers. To a large extent the transfor-
mer can be shielded by a case of mu-metal
or similar material but by far the cheapest
form of shielding is distance and so many a
hum-prone transformer has been silenced
by placing it in a shoe-box.

Finally the transformer israther inflexible
in terms of input and output impedance. If it
has a turns ratio of say 20 (eg. 100 primary
turns and 2000 secondary turns) then the
voltage gain will also be 20. The load



impedance seen by the cartridge will be:
50,000
20%20

(where the MM preamp input impedance is
50,0000hms) = 1250hms.

Thus the load impedance is directly
related to the step-up ratio (or voltage gain).

MC HEADAMPLIFIERS

The head-amp 1s simply an amplifier stage
providing the required gain and having
Input matching suitable for the MC car-
tridge. The performance of this stage in
terms of distortion, overload margins, etc.
need to be as good as found in normal
moving-magnet disc amplifiers but the noise
figure must be very low for the reasons
described earlier. However, this can be
quite a difficult task and various circuit
techniques have been tried to minimise the
noise. These all seek to minimise the total
resistance (which generates noise) in the
signal path and this includes the internal
base resistance of the transistors.

One technique 1s to parallel several input
transistors; another is to use small power-
transistors which have an inherently low
base spreading resistance. As well as the
level of the residual noise it 1s important to
pay attention to the noise spectra. Is the noise
level essentially independent of frequency
or does it increase at low-frequencies? The
Fig. 2a shows the noise spectra of two
amplifiers, one having a notably lower noise
level than the other. But Fig. 2b shows the
situation after RIAA equalisation (with its
bass-boost and treble-cut) where the 'quiet’
amplifier has become subjectively far worse
withan audible rumbling background noise

Hum pickup of both 50Hz and [00Hz
harmonics is also a problem particularly if
the head-amp 1s mains powered. Some
manufacturers (for example Ortofon) have
managed, through the use of toroidal
transformers and plentiful screening, to
build the power-supply into the same caseas
the amplifier section; but most designs use
an external power-supply this often being a
calculator-style unit on the mains plug. One
of the problems often found with mains-
powered head amplifiers is that of earthing
which, if incorrect, can lead to adudible hum

and RF breakthrough. Several arrange-
ments are normally possible (see Fig. 3)and
some experimentation may be necessary to
obtain the best results,

The installation of battery powered head-
amplifiers israther less critical but these are
notwithout problems. The battery hasa finite
life and to avoild a rapid run-down 1t's
necessary to remember to switch the unit off
after use. Furthermore the use of a common
battery for both channels can lead, in some
designs, to poor crosstalk and hence poor
stereo. The output impedance of the battery
depends upon its type and better results are
often obtalned by using the more expensive
and popular ‘Mallory' Duracell types.

Some head amplifiers offer a choice of
Input resistance matchings but those with a
fixed input resistance can be changed by
soldering a padding resistance into the input
plug or by using a matching box such as the
QED 26/3. Remember, though, that the
reistance canonly bereducednotincreased
and that the following formula applies:

Rext X Famp

Rext + Ramp
where R extis the extra resistorand Ramp is
the original amplifier input resistance
Thus if the head amplifier has 100ohm
matching and we add another 100ohms
across the input the new input resistance will
be:

RINPUT =

100X100 _ g0 1
200

The chcice of input matching resistance
can be difficult and often the user can only
seek advice from the cartridge manufactur-
er and the maker of the head amplifier. Some
combinations seem to be quite tolerant of
matching while with others it can be quite
critical Several factors are at work including
the maximum power transfer of the signal
from the cartridge colls, and the degree of
electrical damping provided by the termi-
nating resistor

CHOOSING & USING
A STEP-UP DEVICE

You will need to buy a step-up device if your
amplifier does not have an moving-coil input
or if the one provided proves to be
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unsatisfactory. In choosing a suitable unit the
factors to be considered include the step-up
ratio or gain, the input matching impedance,
the noise performance, the convenience of
useandthe sound quality.

The optimum gain required depends
upon both the cartridge’s output level and
the preamplifier's input sensitivity. For
example, consider a preamplifier whose
Input sensitivity i1s 3mV and moving-magnet
and moving-coil cartridges whose outputs
for the same record groove modulation are
3mV and 100 microvoltsrespectively. Thena
step-updevice witha gainof 30 will bringthe
signal up to 3mV and therefore the volume
control will remain in the same position. Ifthe
step-up device has a gain of only 15 the
volume control will have to be advanced to
double the gain and so 1n consequence the
signal-to-noise ratio will worsen by 6dB.
Suppose we now use a step-up unit with a
gain of 120, the signal level will increase to
12mV. As a result the volume control will
have to be backed-offand youmay find that it
1s being adjusted in that awkward ‘on-off-on’
region at the start of the track. Another
consequence of this surplus gain is that (in
our example) the overload margin has been
reduced by some 12dBand so clipping of the
signal may occur during loud passages.

As a guide to the relative outputs of the
cartridgesitis worth taking the Shure V15-111
as a typical moving-magnet cartridge with
its sensitivity of 1:2mV/cm/sec. A glance at
the manufacturer's specification or the
better reviews will show the equivalent
figure of your intended new cartridge. For
example, the sensitivity of the Ortofon MC30
1s 0-04mV/cmv/sec, so In this case a gain of 30
times will increase the signal level up to that
of the Shure cartridge.

The choice of input resistance again
depends upon the cartridge and as a
general rule it should be greater than the
cartridge's own coil resistance. The manu-
facturer or importer should be able to give
this information and the resistance will be
found to range from under lohm (Audio
Note) to over 40ohms (Sony XL55)

If the 40ohm cartridge is loaded by a
10ohm Input resistance the signal voltage
will be reduced by a factor of 5 which rather
defeats the object of having a step-up
device! By contrast the signal loss using a
100ohm input resistance is only 0-7. Thus it
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would seem that the higher the input
resistance the better but in practice thisisn't
always the case.

The noise generated by the step-up
device should be as low as possible for, in
theory at least, the moving-coil cartridge is
capable of higher efficiency and hence, a
greater dynamic range than the comparable
moving-magnet cartridge. In the absence of
understandable specifications (manufactur-
ers can choose many different ways of
defining the noise level) the reader can use
his ears to make comparisons. With the
volume control set for the normal listening
level the cartridge can be lifted from the
record. The residual noise should then
ideally be Inaudible.

In terms ofuser-convenience the transfor-
mer scores for it is essentially a fit and forget
device. Battery powered head-amplifiers
are probably the least convenient because
they have to be switched on for every
listening session and switched off after-
wards, although experience has shown that
this latter chore is all to often forgotten. The
result is an all too short battery life and [, for
one, object strongly to the penal prices
charged for batteries.



A&RHA1L0
Head amplifier

he HA10 s primarily designed to plug into the

A & R A60 amplifier from which it derives a
power-supply. It can, however, be used separate-
ly with the provision of an external supply. It is
housed in a small steel case (140 x 97 x 32mm)
which is painted eggshell black. There are no
controls only a pair of nickel plated phono input
sockets (which proved rather prone to tarnishing),
an earth terminal, a short (250mm) output lead
terminated by a good quality 5 pin DIN plug, and a
minlature jack-socket for whenever an external
power-supply 1s used. Inside the HAIQ has five
small board mounted slide switches (in one block)
which can be used to select alternative gains and
input loadings.

RESULTS

This unit gave a good all-round performance and
was tested using the companion A60 amplifierasa
power-source but a separate power supply is
available as an optional extra. The distortion and
overload margins were fine and the noise level
fairly low although there were some ripple
components on the output. The humrejection was
about average.

Subjectively the results were good placing this
model close to the top end of the units tested.

Merit % % % %
Value »* x %

Audio Technica
AT 630 transformer

he AT630 is the smallest of the step-up devices

we have reviewed. The transformer is housed
in a black painted tube of 30mm diameter and is
about 100mm long. The tube is mounted on a neat
plastic stand but the AT630 lacks sufficient massto
be stable so it 1s best for it to be screwed down to
the shelf or back of the record deck. At one end
there are a pair of gold plated input phono sockets
andaground terminal, whileat the other the rather
short (400mm) pair of output cables have moulded
on gold-plated phono-plugs. Internally this trans-
former hasa triple permalloy shield andis claimed
to be suitable for moving-coil cartridges having a
coil impedance below 20ohms.

RESULTS

The AT-630 has a voltage gain of 20dB (10 times)
and is suitable for low impedance cartridges. It
has only a limited signal handling capability at
low-frequencies before the distortion starts to rise
and the hum rejection is also fairly poor.

Subjectively the sound quality was surprisingly
good and so in view of the price this transformer
must be seen as good value.

Merit * %
Value * % % %

HEAD transformer

he HEAD 1s quite a large transformer (76 x

76 x 250mm) and heavy with it (3kg) The
case appears to be made of aluminium painted
black with ‘gold coloured’ anodising of the two
ends. All the connections are on the back panel
and use very high quality gold-plated phono
sockets which use a split collet to provide a good
grip and contact of the centre pin. Three inputs
are provided each offering an alternative input
impedance and these are marked 4/15/14ohms.
There 1s also a binding post which provides a
ground connection.

RESULTS

The transformer gave a very good set of results
in the laboratory and no weak areas were
revealed.

The listening tests showed the HEAD transfor-
mer to be a top-flight performer which seemed
to be almost transparent in its operation. Thisis a
very expensive step-up device but can be well
recommended.

Merit * % % % %
Value * % %

Lentek
head amplifier

he Lentek head-amp is now getting rather

long in the tooth but it has sold well over the
years. Originally designed to match the Entré
cartridge it 1s also recommended as suitable for
any other medium output MC cartridge happy
with a loading of 100ohms. The Lentek is battery
powered and houses a PP3 size cell inside the
steel case (150 x 65 X 25mm). This is covered
by a plece of aluminium extrusion finish in black
crackle paint. The overall result is both smart
and neat in appearance

At the front there 1s a three position toggle
switch having on, off, and test positions, the latter
with a spring bias to prevent its continuous use
as in this position a LED should light to confirm
that the battery is OK The effect was spoilt on
my sample because the LED didn't line-up with
the front panel hole.

The Lentek has a pair of gold plated phono
socket inputs (no earth terminal) and a rather
short (0-5 metre) output cable terminated by
gold plated phono plugs.
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RESULTS

The voltage gain was slightly dependent upon
the source impedance a figure of 29dB being
recorded for a 39ohm source. The distortion was
a little high with a 5mV input signal but this was
mainly a reflection of the headroom which was
fairly limited clipping occurring at about 12mV
input. The figure for stereo separation was fine
but the hum rejection was poor so care must be
taken in the siting of this model.

Subjectively the sound quality was good
although there was some colouration heard
which made the overall balance rather ‘warm’.
Despite a fairly indifferent noise figure, back-
ground noise never intruded.

Merit % % %
Value * % %

Mayware transformer

he Mayware transformer is housed in a fairly

small (100x60x55mm) steel box painted
black. There 1s one set of input and output sockets
which are gold plated phono types. Thereisalso a
miniature binding post which provides a ground
connection to the case. The Mayware transformer
1s recommended for cartridges which have an
impedance of 2 to 40ohms. Obviously by havinga
fixed turns ratio the gain will be affected by the
transformer matching.

RESULTS

The Mayware proved to be very well screened
and as a result there was very little hum pickup.
Otherwise the results were about average
although when fed from higher impedance
cartridges there was some loss of high frequen-
cies.

Subjectively the Mayware proved to be quite
neutral in the midband but bass seemed to lose
some of its solidity when used with the Asak but
this was not apparent when the Dynavector “Ruby”
was used.

Merit * % %
Value * % %

Ortofon MICA-10
headamplifier

he MCA-101s a low cost model introduced by

Ortofon which has virtually replaced the
expensive MCA-76. The basic case 1s moulded in
grey plastic but is housed in a black steel sleeve
which provides some screening (140 x 80 x
40mm). The MCA-101s battery-powered and two
small (IEC LR 14) 1Y volt cells fit neatly into a
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removable drawer which slides out of the front
panel. Also at the front are the on/off switch and a
miniature battery meter with green and red
segments. The power switch also acts as a signal
bypass so that when the head amplifier 1s off the
signal 1s wired straight through from input to
output

At the back there are ordinary nickel plated
input and output phono sockets

The input impedance 1s a claimed | lohms but
the gain is dependent on the cartridge resistance
a figure of 33dB for 3ohms being quoted

RESULTS

Whilst the MCA-10 is undoubtedly very quiet it
can be used only with low output cartridges
because output clipping occurs at an input level of
only 7TmV. Excellent figures were recorded for
hum rejection.

Subjectively the MCA-10 was adjudgedto be a
fine step-up device definitely on a par with the
more expensive Trio unit. In all this head amp
represents good value and can be recommended.

Merit % % % %
Value * % % % %

Ortofon T-30
transformer

his larger Ortofon transformer is of a similar

styling to the T-20 with the same black steel
case (80 x 40 x 145mm) and anodisedfront panel
The input and output phono socketsare, however,
gold-plated and there is also a ground terminal
which isalso gold-plated On the frontpanel there
1S a 6-position rotary switch which can be used to
bypass the transformer or to switch-in alternative
ratios to provide matching for cartridge impe-
dances of 3/6/12/24/48ohms

RESULTS

We found little to criticise about this transformer
except its poor shielding to magnetic hum fields.
Care should, therefore, be taken to position the
T-30 well away from amplifier transformers and
turntable motors etc.

Subjectively the sound quality was very good
although it was felt that the bass was less coherent
and well defined than when using the HEAD
transformer.

Merit * %
Value * % %

PSAudio
head amplifier

his particular head-amplfier 1s an expensive
mains-powered unit made in the USA The
main case (200 x 110 x 40mm) is of steel given a
satin chrome plating Over the top Is a remov-




able black anodised aluminium cover which
gives the unit an untidy overall appearance. At
the front there 1s a giant-size power-switch; a
supply indicator LED and a cable outlet to the
moulded calculator style mains power supply.
Around the back there 1s a binding post
grounded to the case and good quality nickel
plated phono sockets for the inputs and outputs
The mmput impedance 1s claimed to be 30ohms
although this can be reduced by inserting
resistors (supplied) into sockets on the PCB. The
voltage gain 1s fixed at 27-5dB

RESULTS

The voltage gain proved to be about 27dB but
with a measured input impedance of below
30ohms this preamp is only ideal with low
resistance cartridges. The results for overload
and distortion were fine but the hum rejection
was fairly poor.

Subjectively this head amp was found to be a
very successful design which worked well with
a variety of test cartridges.

Merit * % %
Value * %

Rogers MCP100

head amplifier

The MCPI100 1s supplied as a (free) standard
accessory with the A100 amplifier but is also
sold separately. It 1s a battery powered unit
using a single PP3 size cell in a steel case (105 x
105 x 55mm) finished in black with white
lettering. On the front panel there is a rocker
switch with on, off and battery test positions the
latter having a spring blas to prevent battery
drain by the LED indicator (a battery life of
about 400 hours is claimed)

At the back there 1s a ground terminal and the
input and output sockets all of which are gold
plated. Accessible from underneath are six
miniature slide switches on each channel. These
give a choice of x 14 or x30 gain; input loading
resistors of 33, 43, 114, and 470ohms; input shunt
capacitance of 10, 22, 32, 68, 78 90, and 100nF
although in practice such ‘fine tuning' of capaci-
tance 1s unlikely to be of any significant benefit

RESULTS

The voltage gain was measured to be as the
manufacturer’s specification. Hum rejection was
fair as was the harmonic distortion but the input
overload headroom was limited clipping occur-
ring (on the x 30 gain setting) at a little over
10mV input eg, 26dB over 0-5mV.

The noise level was moderately low and
unobtrusive in use and the stereo separation was
fine.

Some colouration was noted in the listening
tests and a tendency towards smoothness at the
top-end which, though pleasing, was thought to
be inaccurate.

Merit * * %
Merit * *x

Trio KHA-50
headamplifier

he KHA-50 is a smart little moving-coil head
amplifier from Trio's 'High Speed' series. The
steel case isfairly large (180 x 120 x 45mm) andis
covered by a pilece of brushed aluminium
extrusion which gives a high quality finish. At the
front there 1s a push-button for power and a green
LED indicator. At the back there are gold-plated
phono socketsfor the inputsand outputs as well as
an earth terminal There is also a plug-in cable
which carrnies the 12volt DC supply from a small
calculator-type power supply which has an
internal fuse
No input resistance has been quoted but the
channel voltage gainisa claimed x 25 (28dB). Trio
also claim arather extended frequency response;
—3dB at 2MHz!

RESULTS

This head-amp proved to be the quietest yet
tested, had very low distortion, a flat but extended
response and was fairly uncritical of source
impedance. The humrejection wasaboutaverage
whilst the voltage gain measured at 28-5dB.

Subjectivelythe Trio was well liked witha clean,
open sound quality enhanced by an apparent
absence of low-frequency noise.

Merit * % % % %
Value * * %
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FILTER
Sl

If everything were perfect...

. acontrol unit would consist of a
volume control and a programme
selector switch.

In practice, correctly designed
tone controls can make a significant
contribution.

For a constant sound level,
replay from a gramophone record
produces distortion which increases
very rapidly at high frequencies —
doubling in fact for every major
third increase in pitch.

There comes a point when the
contribution of this distortion is
increasing at a greater
rate than the

'3
=

musical content and this is what
decides the optimum setting of the
comprehensive Quad filter system,
an essential and integral part of
every Quad pre-amplifier.

Therate of attenuation can be
set anywhere between 0 and 25dB
per octave starting at one of three
frequencies 5k, 7k, or 10kHz and an
appropriate setting can be found for
each record to provide more of the
music and less of the distortion.

To learn all about the Quad 44
write or telephone for a leaflet.

The Acoustical
Manufacturing Co. Ltd.,
Huntingdon PE18 7DB.
Telephone: (0480) 52561.

“QUAD&

for the closest approach
to the original sound

QUAD s a registered trade mark
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Conclusions

Trio
-89
>80dB

heresultsofthe laboratory tests

are shown In the table and,
for the large part are self-
explanatory. The hum rejection
test is really a test of the effective-
ness of the shielding in minimising
the pickup of hum (50Hz) com
ponents from such sources as
=& amplifier power transformers.

Ofthe products tested there was
a slight preference in the listening
testsfor the transformers. The most

- = preferred models were the HEAD
& . 2H g and the Ortofon but the differences
- were smaller than expected. It
should be remembered that in the
mid and high frequency bands the
transformer is effectively two coils
coupled only by air, the core
material only being necessary to
improve the performances at low
frequencies. The audible results of
different designs were mainly to
be heard in the low-frequency
RE mm Bm 8 reproduction which in some cases
: s was lumpy in response terms or
lacked definition. Some of the
¥ transformersimposedaloadonthe
| MC cartridge whichis not constant
with frequency and as a result
there was some distortion audible
as a grittiness at high frequencies.
2O o e bm B Goodresults were obtained with
E o~ IR - the Trio, A & R, and Ortofon
o headamps, but it was notable just
how great the audible differences
were between the designs. In
design they are mostly much
simpler than the equivalent MC
stage built into good quality ampli-
fiers. Thisisaresultofhigher costof
building a separate unit.

However our tests did show that
there can be appreciable interfac-
ing effects between the cartridge/
step-up device/preamplifier and
we cannot predict that our liking
for the sound quality of one trans-
former design will be as strong
when another cartridge isused. So
we cannot stress too highly that the
intended combination should be
tried first before buying.
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CONSIDER YOUR HI-FI AS A COMPLETE SYSTEM CHOSEN TO GIVE YOU THE LISTENER THE MAXIMUM

AURAL ENJOYMENT IN THIS CONTEXT YOU WILL APPRECIATE THE IMPORTANCE, FIRSTLY, OF

CONCENTRATING ON THE SOURCE (DECK/ARM/CARTRIDGE) IT STANDS TO REASON THAT AMPLIFIERS

OR SPEAKERS CANNOT DELIVER BETTER THAN THEY RECEIVE. HOWEVER CARRY THROUGH THIS

LOGIC AND IT BECOMES APPARENT THAT THE BETTER THE ‘FRONT END’ THE WIDER THE DYNAMICS

AND FREQUENCY RANGE BECOME. THUS THE BETTER THE AMPLIFIER NEEDS TO BE TO AVOID
QUALITY DEGRADATION

IF YOU HAVE ARRIVED AT THE POINT WHERE YOU ALREADY OWN A SUPERIOR
DECK/ARM/CARTRIDGE AND HAVE ‘MADE DO’ WITH A-BUDGET AMPLIFIER,
ASK YOUR DEALER TO DEMONSTRATE THE EFFECT OUR SERIES 500
WILL MAKE TO YOUR SYSTEM AND DISCOVER WHAT YOU HAVE BEEN
MISSING!

UPGRADING WITH CRIMSON IS NOTAS EXPENSIVE AS YOU
MIGHT EXPECT A SMALL INTEGRATED AMPLIFIER WITH
PRE-OUT/POWER-IN CONNECTORS CAN BE IMPROVED ONE
STEP AT ATIME FORAS LITTLEAS £114 AND WITH A CHOICE
OF 40 OR 80 WATT POWER AMPLIFIERS YOU CAN CHOOSE
THE BEST MODEL TO SUIT YOUR NEEDS.

IF YOU WOULD LIKE TO HEAR MORE ABOUT OUR SERIES 500 AND TO RECEIVE AN UP-TO-DATE
DEALER LIST PLEASE WRITE TO US, IF POSSIBLE ENCLOSING A SELF ADDRESSED ENVELOPE.
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Sense

from the
experts

Rotel are leading experts in the field of sound equipment.
All our systems are engineered to an extremely high standard
and components are interchangeable across systems.

We try, with each system to offer the best
possible value for maney, a fact that all Hi-Fi fans appreciate.
If you haven't already given our Hi-Fi systems a hearing,
you might be missing a great deal.
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